creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804: 48009- 200000368796

Doctor of Philosophy

Cardioprotective effects of metformin or sappanone A
on alleviating left ventricular diastolic dysfunction
in a rat myocardial I/R injury model

The Graduate School
of the University of Ulsan
Department of Medicine

Woori Jo



Cardioprotective effects of metformin or sappanone A
on alleviating left ventricular diastolic dysfunction
in a rat myocardial I/R injury model

Supervisor: Woo-Chan Son
A Dissertation
Submitted to
the Graduate School of the University of Ulsan
In partial Fulfillment of the Requirements
for the Degree of
Doctor of Philosophy

by

Woori Jo

Department of Medicine
University of Ulsan, Korea
February 2021



Cardioprotective effects of metformin or sappanone A
on alleviating left ventricular diastolic dysfunction
in a rat myocardial I/R injury model

This certifies that the dissertation

of Woori Jo is approved.

Committee Chair Dr. Kyun-Seop Bae

Committee Member Dr. Woo-Chan Son

Committee Member Dr. Young Hoon Kim

Committee Member Dr. Sung Goo Park

Committee Member Dr. Ki-Suk Kim

Department of Medicine
University of Ulsan, Korea
February 2021



Abstract

The increased incidence of myocardial infarction (MI) has emerged globally as a leading
cause of cardiovascular morbidity and mortality. In the development of new drugs, the
evaluation of cardiac function is important factor in the withdrawal of drug candidates. In
addition, as life expectancy increases, the prevalence of metabolic syndrome is gradually
increasing, and metabolic syndromes such as diabetes, abdominal obesity, dyslipidemia, and
hypertension are the main causes of cardiovascular disease. The aim of this study was to
establish a rat myocardial ischemia and reperfusion (I/R) injury model similar to human acute
MI and investigate cardiac function commonly referred to as left ventricular (LV) function

including LV systolic and diastolic function using echocardiographic evaluation.

Male Sprague-Dawley rats, 8-9-week-old, were ligated and reperfused the left anterior
descending coronary artery (LAD) for 30 minutes under ventilation. Echocardiography was
performed under anesthesia after the induction of MI according to the experimental plan.
Among the echocardiographic indices, EF and FS represent the left ventricular systolic
function in tree-dimensional and two-dimensional meanings respectively. To assess the left
ventricular diastolic function, the values of peak velocity of the transmitral flow at early
filling (E), the early diastolic mitral annular velocity (E’) at the medial mitral annulus, and
E/E’ ratio were measured. In the preliminary study, the EF and FS values of rats with MI
were significantly decreased compared with those of the sham group at 2 hours and on day 1
(P<0.01). However, the significantly decreased E’ and increased E/E’ values of MI group
were shown compared with those of sham group during the entire experimental period. These
results indicate that, unlike left ventricular systolic function, left ventricular diastolic function
does not recover at the early phase of rat myocardial I/R injury model. Moreover, this acute
myocardial infarction animal model and echocardiographic assessment of cardiac function
show the importance of the left ventricular diastolic function, which is currently highlighted
in patients with heart failure in human. In this study, in a rat myocardial I/R injury model, we
can evaluate the efficacy study of candidates for new drug development especially using
echocardiographic evaluation of left ventricular diastolic function, and applied metformin

and sappanone A.



Metformin, dimethyl biguanide as a first-line treatment for type Il diabetes, significantly
improved left ventricular systolic function including EF and FS values on days 3 and 7 after
MI surgery. In addition, metformin resulted in recovery of left ventricular diastolic function
in the early phase of rat ischemic reperfusion injury in this model. It was also possible to
confirm the cardioprotective effect of metformin in histopathological results, in line with

echocardiographic results.

Sappanone A, isolated from heartwood Caesalpinia sappan, homoisoflavanone, has proven
anti-inflammatory effects with cells and LPS-induced bone loss mouse model. Sapannone A
administration significantly attenuated left ventricular systolic and diastolic dysfunction in a
rat myocardial I/R injury model in the early phase of MI. Also, myocardial infarct size, serum
cardiac marker assay, histopathological assessment of inflammatory cells infiltration of rat
hearts, transcriptome analysis of rat left ventricles showed that 50 mg/kg sappanone A has a

cardioprotective effect.

Therefore, this rat myocardial I/R injury model using multimodal assessment of cardiac
function including echocardiographic evaluation of left ventricular systolic and diastolic
function, serum cardiac marker, myocardial infarct size, histopathologic evaluation, and
mRNA sequencing can be widely used in translational research and in the development of

new heart failure-related drugs.

Keywords: acute myocardial infarction; rat myocardial ischemia/reperfusion injury model;

left ventricular diastolic dysfunction; echocardiography; metformin; sappanone A
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Introduction

Myocardial infarction (MI) is one of the leading causes of increased cardiovascular
mortality and morbidity globally and acute myocardial infarction (AMI) is strongly related to
metabolic syndrome such as diabetes mellitus, visceral obesity, dyslipidemia, hypertension,
insulin resistance (1). MI is characterized by an interruption of the blood supply to a part of
the heart especially the left ventricle (LV), causing ischemic damage to the heart muscle (2,
3). Myocardial dysfunction can be detected by echocardiography which is a well-established
diagnostic tool for non-invasive and accurate evaluation of cardiac anatomy and hemodynamic
function in clinical practice (4). In addition, echocardiography in the ischemic state occurs
prior to the appearance of the chest pain or electrocardiogram (ECG) changes (5). In clinical
practice, the best indicator of prognosis in MI patients is left ventricular function (6), and the
patients with left ventricular diastolic dysfunction have poorer surgical outcomes including
heart failure or cardiac death than those of the patients with only left ventricular systolic

dysfunction in the perioperative period (7, 8).

In cardiovascular research, there are two types of myocardial infarction animal model such
as permanent or transient model of rat myocardial infarction model. Transient rat myocardial
infarction model known as rat myocardial ischemia reperfusion (I/R) injury model is the most
commonly used animal model for acute myocardial infarction (AMI) due to the similarity to
those in the patients with heart disease (9). Recent scientific and technological advancements
in echocardiography devices allow through echocardiographic assessment even in small
laboratory animals with a rapid heart rate of above 300 beats per minute for the accurate
evaluation of cardiac function in rodents as a basic research tool (10-12). In addition, a rat
myocardial ischemia/reperfusion (I/R) injury model has recently widely used for the
mechanism studies to evaluate new drugs or stem cell therapies (13-16). Previous
echocardiographic studies for the evaluation of MI animal models have focused on a
relatively late phase of MI as myocardial remodeling is the main subject in MI studies (11,
12, 14, 17). However, I/R injury is a common cause of AMI, and since therapeutic strategies
for the prevention of myocardial I/R injury can improve clinical outcomes in patients, it is
necessary to assess cardiac function, including left ventricular systolic and diastolic function

in the early phase after MI.



In this study, a multi-mode evaluation of myocardial I/R injury, mainly including
echocardiographic evaluation of left ventricular diastolic dysfunction in particular in a rat
myocardial I/R injury model, was used to evaluate the efficacy studies of new drug

development candidates, and metformin and sappanone A were applied.

Metformin is a first-line anti-diabetic agent as directed by the guidelines of the American
Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD)
(18). In the clinical studies, the cardio-protective action of metformin cannot be entirely
attributed to its anti-hyperglycemic actions (19, 20), and a previous study showed the non-
glycemic effects of metformin, such as the potential to improve cardiovascular clinical
outcomes, anticancer effects, and longevity (21). In addition, the previous short term
mechanism study of metformin was conducted in a rat isoproterenol-induced myocardial
infarction model (22). Moreover, since myocardial I/R injury is a common cause of AMI, it
is necessary to apply the efficacy study of metformin in a rat myocardial I/R injury model in
an early stage of MI and assess the left ventricular diastolic function using echocardiography.
Also, the further studies of mechanistic analysis using mRNA sequencing, myocardial infarct

size, histopathology were conducted to show the effectiveness of metformin on rat hearts.

Sappanone A, a homoisoflavanone, is a small class of natural products isolated from the
heartwood Caesalpinia sappan and is known for its anti-inflammatory properties that inhibit
nitric oxide (NO) production and the expression of inducible nitric oxide synthase (iNOS and
cyclooxygenase-2 (COX-2) using lipopolysaccharide (LPS)-stimulated RAW264.7 cells (23).
Also, in the same RAW264.7 cells, sappanone A induces heme oxygenase (HO)-1 protein
and simultaneously increases nuclear translocation of the nuclear factor-E2-related factor 2
(Nrf2) and the expression of Nrf2 target genes, including NAD(p)H:quinone oxidoreductase
1 (NQOI1) (24). In addition, sappanone A showed inhibitory effect of RANKL-induced
osteoclast production in mouse bone marrow macrophages (BMMs), and suppressed
inflammation-induced bone loss in a mouse model (25). Myocardial infarction is also
inflammation-related disease due to ischemia, and we found that despite its anti-
inflammatory effect, there is no evaluation of sappanone A’s cardiovascular protective effects
in vivo. Therefore, in this study, the cardiovascular protective effective of sappanone A on
left ventricular systolic and diastolic dysfunction was mainly performed using
echocardiography in a rat myocardial I/R injury model. To evaluate the effectiveness of
sappanone A in a rat myocardial I/R injury model, we assessed left ventricular function via

echocardiography, determined left ventricular infarct size, performed serum cardiac marker



analysis, histopathological examination of rat hearts, and mechanism analysis using mRNA

sequencing of left ventricles in rats.

In summary, the purpose of this study was to perform an efficacy assessment of metformin
and sappanone A in a rat myocardial I/R injury model induced by transient ligation of the left
anterior descending (LAD) artery to determine these cardiovascular protective effects in the
early stage of MI and left ventricular dysfunction.

The thesis is composed of three chapters, and the first chapter (Chapter . Preliminary study)
explains the background of the establishment of human AMI animal model called rat
myocardial ischemia / reperfusion injury model, and methods for evaluating left ventricular
systolic and diastolic function using echocardiography. Chapter (Efficacy study of
metformin) investigated the efficacy study of metformin in a rat myocardial I/R injury model
using echocardiography and its cardioprotective effects on left ventricular diastolic
dysfunction at the early stage of MI. Chapter  (Efficacy study of sappanone A) conducted
efficacy study of sappanone A in a rat myocardial I/R injury model to show the anti-
inflammatory effect on early stage of left ventricular dysfunction using echocardiography.

In order to evaluate those efficacy studies, evaluation methods included ultrasound-based
assessment of left ventricular systolic and diastolic function, myocardial infarct size using 1%
2,3,5-triphenyltetrazolium chloride (TTC) staining, serum chemistry of cardiac markers,
histopathological analysis using hematoxylin and eosin staining and Masson’s trichrome
staining, and mMRNA sequencing data analysis. These results will provide further
understanding of the effects of metformin and sappanone A on the development of AMI and

help future MI patients in the early stage of cardiovascular disease development.



Chapter [ . Preliminary study

1. Materials and Methods

1. 1. Animals

Sprague Dawley rats were purchased from Koatech (Kyungki, South Korea). All rats were
housed 3 per cage at the beginning of the study and were fed an autoclaved pellet diet (SAFE
+ 40RMM; SAFE Diets, Augy, France) ad libitum. For the entire experimental period,
including the 7-day acclimatization period, animals were housed under the following
conditions. Environmental conditions were maintained at a temperature of 22 = 1 [J, the
relative humidity of 50 + 10 %, 12 h light/dark cycles, illumination at 150-300 Lux, and 10-
20 times per hour ventilation. These conditions were monitored every hour for 24 hours and

remained within acceptable ranges throughout the study.

1.2. Study design

Sprague Dawley rats (8-week-old adult males, mean weight: 277.40 + 9.48 g) were
randomly divided into sham group (n=15) and myocardial I/R injury group (n=18). All animal
experiments were conducted in accordance with the Daegu-Gyeongbuk Medical Innovation
Foundation guidelines for the care and use of laboratory animals and approved by the
Institutional Animal Care and Use Committee of Daegu-Gyeongbuk Medical Innovation
Foundation (DGMIF-16091201-00). A preliminary study was conducted to establish a rat
myocardial ischemia reperfusion injury model with 30 % of ischemic lesions and

echocardiographic methods to assess left ventricular systolic and diastolic function.

30 min 120 min Zhr‘)a‘l 3.’7
Anesthesia & Ischemia REPefoSlOﬂ Echo
Endotracheal intubation Sacrifice

Figure 1. Study design for preliminary study.



1.3. Rat myocardial ischemia/reperfusion injury model

Animals were anesthetized with pentobarbital (60 mg/kg, IP). After anesthetization, rats
were intubated and ventilated using a ventilator (Harvard Apparatus Inspira, MA, USA),
maintained at a tidal volume of 3.0 mL/kg and a respiratory rate of 60 breaths/min.
Intraoperatively, rats were placed on a heated plate and monitored by ECG and a rat
myocardial I/R injury model induced a ligation of the left anterior descending (LAD) coronary
artery for 30 min.

A 3-cm transverse incision was made in the left fourth intercostal space and a thoracic
retractor was placed within the incision. The pericardium was opened to expose the left
anterior descending coronary artery (LAD) ligated between the pulmonary cone and the left
auricle using 6-0 silk (Figure 2A). MI was confirmed by cyanosis of the apical region of the
heart (the paleness of the apical region of the left ventricle) with the elevation of the S-T
segment of electrocardiogram (Figure 2B). After 30 min of ischemia through snaring (Figure
2A), the suture of the polyethylene tube was unscrewed to allow reperfusion. The intercostal
space was closed with 3-0 white silk suture and the skin incision was closed with 4-0 nylon
suture. Remove air using a 21G needle to maintain negative pressure in the chest cavity. After
confirming the recovery of peripheral reflexes, extubation and weaning are performed. The

sham group were through the same surgical procedure without ligation.
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Figure 2 Establishment of rat myocardial I/R injury model. Representative

photograph of rat heart (A) and ECG changes (B).



1.4. Echocardiographic analysis

Echocardiography was performed using Vevo2100 (Visual Sonics Inc., ON, Canada) at 2
hours, 1, 3, 7 days after MI induction. Rats were anesthetized with pentobarbital sodium (60
mg/kg, IP) and monitored by ECG in a supine position and body temperature was maintained
at 37°C. Echocardiographic parameters follow the American Society of Echocardiography
guidelines (1). Image of the left ventricular parasternal short-axis (PSSAX) view at the level
of papillary muscle for evaluation of left ventricular systolic function (Figure 3A). In the
parasternal short axis (PSSAX) view, images of regional wall motion abnormalities in the LAD
area were obtained to detect wall thickness and internal diameters during left ventricular
systolic and diastolic phase. In addition, the posterior wall of the left ventricle, the
interventricular septum thicknesses, and the left ventricular internal diameter at the diastolic
and systolic phase were measured. Ejection fraction (EF), fractional shortening (FS), stroke
volume (SV), and cardiac output (CO) were also measured for left ventricular systolic function.
To evaluate left ventricular diastolic function, images of apical four-chamber views (Figure
3B) were obtained and E’, E/A, and E/E’ were calculated using B-mode, M-mode, Doppler

color flow, pulsed wave Doppler, and tissue Doppler.

1.5. Statistical analysis

Values are expressed as mean =+ standard deviation (SD). Statistical analysis was
performed using SPSS version 19 (SPSS, Inc., IL, USA). The results for each group were
compared with a two-sample t-test and a repeated measure two-factor analysis. Multiple
comparisons were performed with Bonferroni correction. The difference was considered

statistically significant at p<0.05.



Figure 3. Representative images of echocardiographic evaluation. Positioning for
echocardiographic evaluation for left ventricular systolic function using M-mode at
parasternal short axis view (A) and left ventricular diastolic function using PWD and

TDI mode at Apical 4 chamber view (B).



2. Results

2.1. Echocardiographic results

To determine the optimal assessment of left ventricular systolic and diastolic function,
echocardiographic data were obtained from M-mode tracings, pulse wave doppler, and tissue
doppler imaging (Figure 4) and were summarized in Table 1.

EF and FS, the indices reflecting left ventricular systolic function, were significantly
reduced (P<0.01) in the MI group compared to the sham group at 2 hours and 1 day. To
evaluate left ventricular diastolic function, we measured the peak velocity of the transmitral
flow at early filling (E), the early diastolic mitral annular velocity (E’) at the medial mitral
annulus, and the E/E’ ratio, which exhibits relatively high reproducibility in human. The E’
values were significantly decreased and the E/E’ values were significantly increased in the MI

group compared to the sham group (P<0.01).



Sham

e e )

Mi

Figure 4. Representative echocardiographic images of rat hearts. Images of the
mitral inflow velocity profile determined by pulsed wave doppler mode and tissue
doppler mode on day 3. The E’ value was significantly decreased and the E/E’ value
was significantly increased in the MI group compared to the sham group contrary to
the similarity of EF and FS values between groups on day 3. PWD: pulse wave doppler;
and TDI: tissue doppler imaging.
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Table 1. Cardiac function measured by echocardiography of preliminary study

2 hours

Ciardina Day 1 Day 7
function Sham M1 Sham M1 Sham MI Sham Ml
EF (%) 68.82 + 437"  53.71 + 4.22% 5676 £ 318  52.26 + 3.72% 57.39 + 3.43 54.78 + 4.27 58.51 + 3.88 55.91 + 4.21
FS (%) 39.33 + 3.50" 2847 + 267 3060 + 218  27.59 + 2.80% 31.13 + 2.36 29.36 + 2.80 31.99 + 2.62 30.23 + 2.81
SV (ul) 11034 + 1532  107.95 + 13.48 127.87 + 1882 124.15 + 29.90 14671+ 1908 13814 + 19.07 15907+ 2752  162.98 + 23.79
CO (mL/min) 46.52 £ 6.07 46.60 £ 9.45 55.65 + 7.88 6021 + 18.96 57.97 + 7.87 7027 £ 32.71 6261 £ 848 62.07 * 11.55
LVIDd (mm) 559 + 0.43 6.22 + 0.44%* 6.44 + 0.56 6.75 + 0.67 691 + 045 6.89 + 0.49 7.05 + 0.59 7.33 + 0.49
LVIDs (mm) 3.53 + 0.42 446 + 0.46% 456 + 0.50 486 + 051 478+ 041 492 + 051 486+ 053 5.14 + 055
IVSd (mm) 1.89 + 0.30 1.83 + 0.25 1.79 + 0.24 183 +0.19 1.83 + 0.32 1.79 + 0.23 178 + 0.24 1.78 + 0.16
IVSs (mm) 275 + 0.52 252 + 0.32 2.45 + 0.43 248 + 0.24 252 + 0.35 2.47 + 0.42 2,54 + 0.27 254 + 0.32
LVPWd (mm) 2.30 + 0.31 2.30 + 0.28 2,07 + 0.30 1.99 + 0.22 1.94 £ 0.17 194 + 0.17 1.88 + 0.37 1.87 + 0.13
LVPWs (mm) 3.08 + 0.34 296 + 0.41 2,65 + 0.41 2,67 + 0.17 2,63 £ 0.30 2.70 + 0.20 251 + 0.52 2.64 + 0.17
E 3503+ 388 2826+ 237 3347+ 356  27.36 + 2.83* 32.75 + 3.89 27.64 + 3.56* 3408 + 252 26.75 + 1.78"
E/A 1.50 + 0.25 155 + 0.16 151+ 0.24 1.39 + 0.27 1.40 £ 0.19 1.50 + 0.18 1.34 + 0.20 1.42 + 0.28
EE 21.16 = 0.85 26.71 + 0.92%+#/ 2099 + 1.10 26.49 + 0.93*+/7 21.20 + 1.18 25.88 + 0.94* 20.86 + 0.66 25.36 * 0.B6™*

EF: ejection fraction; FS: fractional shortening; SV: stroke volume; CO: cardiac output; LVIDd: left ventricular internal diameter at diastole; LVIDs: left ventricular internal diameter

at systole; IVSd: interventricular septal thickness at diastole; IVSs: interventricular septal thickness at systole; LVPWd: left ventricular posterior wall thickness at diastole; LVPWs: left

ventricular posterior wall thickness at systole; E’: early diastolic tissue Doppler velocity; E/A: the ratio of the early € to late (A) ventricular filling velocities; and E/E’: the ratio of the

early € to early diastolic tissue Doppler velocities. “* indicates a significant difference compared to rats of the sham group by two sample t-test (P<0.01

difference by multiple comparison with Bonferroni correction (P<0.01)
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3. Discussion

In this study, rat myocardial ischemia reperfusion (I/R) injury model was established and
the main evaluation methods for the left ventricular systolic diastolic dysfunction was
echocardiography. Significant decreases in ejection fraction (EF) and fractional shortening (FS)
after myocardial infarction (MI) indicate MI induction as typical ischemic changes that have
been reported. (11, 26)

Cardiovascular disease remains the most important health concerns in developed
countries and continues to be a major issue in prevention. In addition, acute myocardial
infarction (AMI) remains one of the leading causes of increased cardiovascular morbidity and
mortality worldwide (1, 3). Metabolic syndrome causes abnormal endothelial function,
increased vascular inflammation, and dyslipidemia along with insulin resistance and
hyperglycemia, all of which act as factors aggravating cardiovascular disease. Therefore,
metabolic syndrome patients are known to have a high risk of cardiovascular disease and a
high mortality rate (27). Abdominal obesity and intrinsic factors play the most important role
in the induction of insulin resistance, chronic inflammation, progression to metabolic
syndrome, which is due to various factors such as cytokines and inflammatory cells, resulting
in dysfunction of vascular endothelial cells, dyslipidemia, and hyperglycemia. It also causes
clotting disorders and inflammatory reactions, leading to atherosclerosis and cardiovascular
disease. Currently, obesity is changing like a pandemic that is spreading across the country,
and more than a quarter of the population is affected in the United States. A recent study
published in Korea also reported that obesity increased the mortality from cardiovascular
disease (28). Moreover, as major risk factors for vascular disease such as diabetes and
hypercholesterolemia increase, the incidence of ischemic heart disease may increase sooner or
later, especially in South Korea (29-31). Not all metabolic syndromes have the same risk, it is
considered inflammation of endothelial cells as the most important requirement, and the
inflammatory biomarker hsCRP may be helpful as a risk factor predicting cardiovascular
disease in metabolic syndrome. An increase in hsCRP can lead to an exacerbation of
cardiovascular disease in patients with metabolic syndrome and is combined with a decrease
in systemic fibrinolytic ability and hyperinsulinemia in human (32).

In human MI patients, left ventricular diastolic dysfunction during acute MI is one of the
important indicators of poor surgical outcomes and recurrences (7). Echocardiography is
useful for detecting LV dysfunction and is the best prognostic indicator for human MI patients

(4, 6). In clinical cases, patients with LV diastolic dysfunction or diastolic heart failure with
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normal EF make up nearly one-third of elderly patients undergoing surgery. Patients with poor
ventricular diastolic function tend to have worse postoperative outcomes than patients with
poor ventricular systolic function alone. In the current study, even in rodents, recent
technological advances have made it possible to use echocardiography for an accurate
assessment of cardiac function (10-12).

As an animal model of transient myocardial infarction, the rat myocardial I/R injury
model is the most commonly used animal model for AMI, and this model is widely used in
the study of in vivo mechanisms with high reproducibility of animal models. In this study, the
rat myocardial I/R injury model was successfully induced by transient ligation of LAD. Using
echocardiography, rats in the MI group found that EF and FS values decreased, E’ values
deceased and E/E’ ratio increased, reflecting LV systolic dysfunction, indicating LV diastolic
dysfunction similar to human MI.

Transmitral inflow (E) occurs during the rapid filling phase in early diastole with
sensitivity to preload and reduced early diastolic mitral annular velocity (E’) usually the
earliest manifestation of diastolic dysfunction in human with its less sensitivity to preload and
decreases at all stages of diastolic dysfunction (5). In addition, E’ reflects the myocardial
velocity (33), not blood flow velocity, and indicates early active diastolic relaxation of the left
ventricle, but is not compliant. The E’ and E/E’ values reflect the global function of the LV
and are relatively independent of LV systolic function, heart rhythm abnormalities, and LV
hypertrophy (34, 35), so the E/E’ ratio is an acceptable reflection of mean left atrial pressure
and, thus, LV filling pressure (36). Furthermore, in humans, an increase in LV filling pressure
is a key indicator of poor outcomes such as mortality, morbidity, and length of stay in the
ICU/hospital (8, 37). Therefore, evaluation of left ventricular diastolic function is important
in patients with myocardial infarction, and by confirming this, it becomes a good indicator for
predicting the prognosis and evaluating the efficacy of the development of new drug effective

for heart disease.
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Chapter . Efficacy study of metformin

1. Materials and Methods

1. 1. Animals

Sprague Dawley rats were purchased from Koatech (Kyungki, South Korea); all rats were
housed three per cage and fed an autoclaved pellet diet (SAFE + 40RMM; SAFE Diets, Augy,
France) ad libitum. The environmental conditions were maintained using a temperature of 22
+1 ,relative humidity of 50 = 10 %, a 12-hour light/dark cycles, lighting of 150-300 Lux,
ventilation 10-20 times per hour. These conditions were monitored every hour for 24 hours

and maintained within acceptable range throughout the study.

1. 2. Study design

Sprague Dawley rats (8-week-old adult males, mean weight: 287.90 + 6.62 g) were
randomly divided into 4 groups (6 rats/group) as follows: A) Sham group, B) MI group, C)
Sham+MET group, D) MI+MET group. The rats in groups A and B received reverse osmosis
(RO) drinking water, and the rats in groups C and D were treated with 200 mg/kg metformin
(Sigma-Aldrich, St Louis, MO, USA, Figure 5) dissolved in RO drinking water by daily oral
administration for 11 days (3 days before the surgery to 7 days post-surgery). The study design
(Figure 6) was approved by the Institutional Animal Care and Use Committee of Daegu-

Gyeongbuk Medical Innovation Foundation (DGMIF-19022001-00).
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Figure 6. Study design for the efficacy study of metformin.
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1.3. Rat myocardial ischemia/reperfusion injury model

Animals were anesthetized with alfaxalone (50 mg/kg, IP) and xylazine (5 mg/kg, IP).
After anesthesia, rats were intubated and ventilated using a respirator (Harvard Apparatus
VentElite, MA, USA) and maintained at a tidal volume of 3.0 mL/kg and a respiratory rate of
60 breaths/min. Intraoperatively, the rats were placed on a heating plate at 37°C and monitored
by ECG and the rat myocardial I/R injury model was induced by ligation of the left anterior
descending (LAD) coronary artery for 30 min.

1.4. Echocardiographic analysis

Echocardiography was performed using Vevo2100 (Visual Sonics Inc., ON, Canada) on
1, 3, and 7 days after MI induction. Rats were anesthetized with alfaxalone (50 mg/kg, IP) and
xylazine (5 mg/kg, IP), monitored by ECG and maintained body temperature at 37°C in the
supine position. Echocardiographic parameters follow the American Society of
Echocardiography guidelines. As described preliminary study, left ventricular systolic and
diastolic function was evaluated by echocardiography using B-mode, M-mode, Doller colow

flow, pulsed wave Doppler, and tissue Doppler.

1.5. Myocardial infarct size

After echocardiographic evaluation on day 7 after MI surgery, the rats were euthanized
under isoflurane anesthesia and their hearts were excised. Following reperfusion with 0.9%
normal saline, the hearts were sectioned into 2 mm transverse slices and the slices were
immersed in 1 % solution of 2,3,5-triphenyltetrazolium chloride (TTC, Sigma, St. Louis, MO,
USA) at 37 °C for 15 min in the dark. The images of these slices were obtained using a digital
camera. The infarct area and total area of the left ventricles were analyzed by the Image J

software (National Institutes of Health, Bethesda, MA, USA).
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1.6. Histopathological analysis

After echocardiography on day 7 after MI surgery, the rats were euthanized under
isoflurane anesthesia and their hearts were excised. For the histopathological analysis, the
heart tissues were fixed in 10% neutral buffered formalin (BBC Biochemicals, Mount Vernon,
WA, USA). Samples were prepared from formalin fixed tissue for histopathological analysis
by fixation, dehydration, and staining using a tissue processor (Thermo Fisher Scientific, Inc.,
Runcorn, UK). Paraffin-embedded tissue blocks were cut to a thickness of 4 um and mounted
on glass slides. Staining was performed using an autostainer (Dako Coverstainner; Agilent,
Santa Clara, CA, USA) with hematoxylin (YD-Diagnostics, Kyungki, Korea) and eosin (BBC
Biochemicals, Mount Vernon, WA, USA). After staining, all slides including short axis area
with papillary muscle and apex area of the left ventricle were scanned with a slide scanner
(Pannoramic SCAN II; 3DHISTECH, Budapest, Hungary) and captured with a slide viewer
(CaseViewer; 3DHISTECH). Histopathological examination was performed in a blinded
manner by two investigators.

In addition, to assess fibrosis, tissue sections were stained using a Masson’s trichrome
staining kit according to the manufacturer’s instructions (ScyTek Laboratories, West Logan,
UT, USA). After staining, the slides were scanned with a slide scanner (Pannoramic SCAN II;
3DHISTECH, Budapest, Hungary) and captured with a slide viewer (CaseViewer;
3DHISTECH). Morphometric analysis of fibrosis was performed using Image J software
(National Institutes of Health, Bethesda, MA, USA). In the MT staining, red and blue were
designated, and the blue area (collagen fiber) was measured by comparing it with the total red

arca.
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1.7. mRNA sequencing and data analysis

Total RNA was obtained from left ventricular tissues of three rat groups (Sham group,
MI group, and MI + MET group) using Trizol reagent (Invitrogen Life Technologies, Grand
Island, NY) for RNA sequencing. Total RNA integrity was analyzed using an Agilent
Bioanalyzer. RNA integrity values for all of the samples were greater than 7. Poly (A) mRNA
isolation from total RNA and fragmentation was performed using the Illumina TruSeq
Stranded mRNA sample prep kit according to the manufacturer’s instructions. Adaptor ligated
libraries were sequenced using an Illumina NovaSeq 6000 (Bioneer, Korea). In each condition,
mRNA-sequencing analysis was performed on two biological replicates obtained from
independent rats. The resulting read sequences for each sample were aligned to the
Rattus norvegicus reference genome (Rnor_6.0) with the default parameters (38) using STAR
software (version 2.7). After alignment, HTseq was used to calculate the number of reads
mapped to the gene features (GTF file of Rnor 6.0.90) (39). The read counts for the samples
in each condition were then normalized using the TMM (trimmed mean of M-values)

normalization of the edgeR package (40) and converted to log,-values.

1.8. Identification of differentially expressed genes (DEGs)

A previously reported statistical hypothesis test was performed to identify DEGs between
three conditions (41). Briefly, for each gene, T-statistic values were calculated using Student’s
t-test in two comparisons (MI group versus Sham group or MI + MET group versus MI group).
In each comparison, the empirical distribution of T-statistic values for the null hypothesis (i.e.,
the genes are not differentially expressed) was estimated by performing all possible
combinations of random permutations of the samples. Using the estimated empirical
distributions, adjusted P-values for Student’s t-test for each gene were computed. Finally,
DEGs were identified as having adjusted p-values < 0.05 and absolute log2-fold-changes >
0.58 (1.5-fold). To identify cellular processes represented by DEGs, an enrichment analysis of
GOBPs was performed using DAVID software (42) and the GOBPs with a P-value < 0.05

were selected as the processes enriched by DEGs.
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1.9. Statistical analysis

Values are expressed as mean + standard deviation (SD). ANOVA with Tukey’s multiple
comparisons analyses were performed by using GraphPad Prism 6 (GraphPad Software Inc.,
La Jolla, CA, USA). The fold changes in biomarker expression levels are expressed
compared to those at the baseline or vehicle control. P < 0.05 was considered statistically

significant.
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2. Results

2.1. Body weight and heart changes

Total body weight changes (%) over 7 days are shown in Figure 7A and 7B. The weight
difference between the MI group and the MI+MET group (induced MI) was lower than that
of the Sham and Sham+MET groups on day 7. In particular, there were significant differences
between groups MI and the Sham+MET versus Sham group (p < 0.05 and p < 0.01,
respectively). As can be seen in Figures 7C and 7D, as a result of evaluating heart weight
changes on day 6 and heart weight/body weight (%) on day 7, relative heart weight (%) was
highest in the MI+MET group, and significant differences were seen between Sham+MET
group and MI group (p < 0.01).
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Figure 7. Body weight and heart changes. (A) Body weight change and (B)
Differences in total body weight change in 7 days. (C) Heart weight change
in 6 days. (D) Relative heart weight/body weight (%) on day 7.

* indicates a statistically significant difference compared with the Sham group by
two-sample #-test (p < 0.05). ** indicates a statistically significant difference
compared with the Sham group (p < 0.01) by two-tailed unpaired t-test (B, D) and
Tukey’s multiple comparisons test (A, C).

MET: metformin; and MI: myocardial infarction.
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2.2. Echocardiographic results

Echocardiographic results are summarized in Figure 8 and Table 2. Representative
echocardiographic images are shown in Figure 9. The EF and FS values (reflecting LV systolic
function) in the MI group decreased significantly compared to the values in the Sham group
during the entire experiment. Metformin administration improved left ventricular systolic
function, and the rats in MI+MET group showed a significant increase in EF and FS values on
day 3 and 7 compared to the MI group. The E’ value of the medial annulus (reflecting early
active diastolic relaxation of the LV, an indicator of left ventricular diastolic dysfunction)
decreased significantly in the MI group compared to the Sham group over the entire
experimental period. This means that left ventricular diastolic dysfunction did not recover 7
days after MI surgery. However, in the Sham+MET and MI+MET groups, the E’ values were
significantly different until day 3, but not on day 7. This means that metformin administration
restored some of the left ventricular diastolic function by day 7. In addition, the E/E’ ratio
reflects the left atrial pressure to indicate the left ventricular filling pressure, and the elevated
value is an important indicator of poor prognosis in humans. In this experiment, the E/E’ ratio
varied significantly by day 7 in the Sham and MI groups, which means that left ventricular
diastolic dysfunction did not recover during the entire experiment. The difference between the
MI group and the MI+MET group showed the effect of metformin administration and was
significant throughout the experiment. In addition, the comparison of group Sham+MET and
MI+MET showed no significant differences between the Sham and MI groups during the study
period. This indicates that metformin administration can prevent left ventricular diastolic

dysfunction due to MI, especially in the early phase.
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Figure 8. Echocardiographic results. (A) Ejection fraction, EF; (B)

Fractional shortening, FS; (C) Early relaxation velocity on tissue doppler, E’;

(D) E/E’ ratio of diastolic function. EF and FS determined by M-mode

imaging reflects LV systolic dysfunction; the E’ and E/E’ ratio determined by

pulse wave doppler and tissue doppler imaging reflects LV diastolic

dysfunction.

* p <0.05, ¥** p <0.001, **** p <0.0001 between group B and D; # p <
0.05, ## p < 0.01, ### p < 0.001, #### p < 0.0001 between group A and D by

Dunnett’s multiple comparisons test.
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Figure 9. Representative echocardiographic imaging of rat hearts.
Metformin administration significantly improved LV diastolic function on

day 3 after MI surgery.

PWD: Pulse Wave Doppler; and TDI: Tissue Doppler Imaging.



Table 2. Cardiac function measured by echocardiography of metformin

efficacy study
. Day 1 Day 3 Day 7
Cardiac Sham MI+M Sham MI+M Sham  MI
function Sham MI Sham MI Sham MI
+MET ET +MET ET +MET +MET
EF, % 58.79 51.60 58.64 56.36 58.65 50.17 59.12 55.86 56.79 47.44 61.04 54.63
+1.65 +7.43 +414 +3.01 +238 +637 +237 +1.82 £252 +6.92 239 +1.91
FS, % 32.52 27.55 32.48 30.56 32.41 26.70 32.73 30.54 31.16 25.11 34.70 29.73
+1.22 +£490 +294 +£2.00 +1.65 + 3.86 +1.70 +1.18 =171 +413 +1.72 +1.31
SV, ul 23716 162.13 16297 163.64 22859 18549 227.65 218.79 23595 20830 22230 247.02
+2570 +2091 +13.01 +14.13 +1943 +2262 +2037 +18.72 +2419 +21.03 +2628 +29.44
CO, 62.42 50.42 63.80 55.77 60.82 48.30 63.81 69.43 60.58 63.23 56.10 63.17
mL/min +7.03 +1371 +9.31 +7.38 +743 +£8.02 +559 +10.22 +6.73 +£23.69 +9.15 +8.30
LVIDd, 8.38 7.60 8.50 7.36 8.33 8.30 8.36 8.38 8.58 8.81 8.08 8.92
mm +0.31 +0.53 +0.35 +0.33 +0.41 +0.56 +0.39 +032 +0.54 +0.85 +0.52 +0.39
LVIDs, 5.70 5.46 5.89 5.11 5.60 6.00 5.73 5.82 5.92 6.74 5.53 6.35
mm +0.31 +0.73 +0.51 +0.49 +0.36 +0.84 +0.28 +0.29 +0.58 +0.91 +0.43 +0.34
1VSd, 1.44 1.51 1.41 1.68 1.39 1.29 1.37 1.47 1.40 1.49 1.38 1.45
mm +0.17 x0.16 +0.16 +024 +0.13 +0.05 +0.15 +024 =021 +050 +0.12 +0.15
1VSs, 2.30 1.98 2.18 2.48 2.22 1.94 2.32 2.44 2.33 2.10 2.21 2.26
mm +024 022 +0.15 +0.30 +024 +0.28 +0.24 +043 +0.32 +0.37 +0.22 +0.44
LVPWd, 1.58 1.60 1.58 1.83 1.50 1.56 1.53 1.66 1.53 1.63 1.57 1.64
mm +0.17 +0.17 +0.15 +0.09 +0.09 +0.04 +0.11 +0.14 +0.15 +0.14 +0.09 +0.09
LVPWs, 2.36 2.27 2.33 2.56 2.50 2.23 2.29 2.49 2.27 2.11 2.39 2.41
mm +0.19 +0.19 +019 018 019 =+017 =x0.18 +0.16 +0.25 +0.18 +0.20 +0.12
E, mm/s 39.90 30.67 44.70 30.67 46.00 33.14 43.53 34.31 42.49 33.20 36.91 38.21
+2.63 +224 +509 +259 +818 +1.89 +414 +1.91 +4.35 +478 +127 +6.22
E/A 1.69 1.92 2.08 1.46 2.16 2.34 1.69 1.56 2.58 1.81 1.54 2.05
ratio +0.25 +0.24 +0.80 +026 +0.66 =041 +0.29 +030 +090 +042 +017 +1.49
E/E' 20.20 25.99 21.77 22.29 19.44 23.81 21.37 19.77 20.79 23.08 20.93 20.39
ratio +1.15 +215 +1.27 +142 +139 +197 +146 +1.15 +0.82 +218 +1.14 +1.72

EF, ejection fraction; FS, fractional shortening; SV, stroke volume; CO, cardiac output; LVIDd, left

ventricular internal diameter at diastole; LVIDs, left ventricular internal diameter at systole; IVSd,

interventricular septal thickness at diastole; [VSs, interventricular septal thickness at systole; LVPWd,

left ventricular posterior wall thickness at diastole; LVPWs, left ventricular posterior wall thickness at

systole; E’, early diastolic tissue doppler velocity; E/A, the ratio of the early (E) to late (A) ventricular

filling velocities; E/E’, the ratio of the early (E) to early diastolic tissue Doppler velocities.

* indicates a statistically significant difference by multiple comparison with Tukey correction

(p <0.05). ** indicates a statistically significant difference by multiple comparison with Tukey

correction (p < 0.01).
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2.3. Myocardial infarct size

Representative gross morphology of representative cardiac tissue sections stained with 1%
TTC and infarct size is shown in Figure 10. Myocardial infarct size decreases in group D (MI
+ MET: 24.45 £ 5.19) compared with group B (MI: 33.05 + 6.15). However, there was no

statistical significance.
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Figure 10. Protective effect of metformin on myocardial infarct size. (A)

Representative gross photogram of left ventricle slices with 1% TTC staining

and (B) Myocardial infarct size.

27



2.4. Histopathological results

Representative photomicrographs of tissue sections stained with hematoxylin and eosin
(Figure 11A) and Masson’s trichrome (Figure 11B) are shown in Figure 11. Continued
coagulative necrosis, inflammatory cells infiltration and endocardial fibrosis are shown in the
hematoxylin and eosin-stained slides. Masson’s trichrome staining shows areas of marked
fibroblast and collagen deposition. These histopathologic scores are shown in Table 3 and
Table 4. In the apex area, metformin administration improved the advanced lesion with
statistical significance. Figure 12A and 12B show the collagen fiber area in the LAD ligation
area of the LV (parasternal SAX area with papillary muscle) and apex area. The degree of
fibrosis in both the SAX and apex regions in MI group (18.42 +3.59, n =3; 23.72 £ 4.06, n =
3, in SAX and apex, respectively) tended to be higher than that seen in MI+MET group (10.80
+6.61,n=73;17.23 £ 12.49, n = 3, respectively).
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Figure 11. Representative histopathological photomicrographs of rat
hearts. (A) Hematoxylin & eosin and (B) Masson’s trichrome staining on day
7 (scale bar: 1000 pm, 50 pm).
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Table 3. Incidence of histopathological changes in the rat hearts.

MI MI + MET
Histopathological Change
Apex SAX Apex SAX
Lesions (n) 3 3 3 3
Coagulation necrosis, myocardial 3.33+0.58 3.33+0.58 2.67+0.58 2.67+0.58
Inflammatory cells infiltration,
2.33+0.58 2.67+1.15 2.00+1.00 1.67+0.58
epicardial
Inflammatory cells infiltration,
3.33+£0.58 3.67+0.58 2.67+0.58 3.33+£0.58
myocardial
Inflammatory cells infiltration,
2.33+0.58 1.67£0.58 1.33+£0.58 1.33+0.58
endocardial
Fibrosis, epicardial 2.67+1.15 2.33+1.53 233+1.15 2.00+1.00
Fibrosis, myocardial 3.67+0.58 3.67+0.58 2.67+0.58 2.33+0.58
Fibrosis, endocardial 2.33+£0.58 2.00+1.73 1.67+1.15 1.00 £ 0.00
Total 2.86+0.57 2.76 £0.81 *2.19+£054  2.05+0.80

Grading of histopathological changes in the rat left ventricle SAX with papillary muscle and

apex area tissue. Grades 1, 2, 3 and 4 show minimal, slight, moderate, and severe pathological

changes, respectively. Values are mean + standard deviation (n = 3). * p < 0.05 indicates a

statistically significant difference by two-tailed unpaired t-test compared with the MI group.
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Table 4. Results of individual histopathology scoring. Grading of histopathological changes in the rat left ventricle SAX with papillary

muscle and apex area tissue. Grades 1, 2, 3 and 4 show minimal, slight, moderate, and severe pathological changes, respectively.

MI+MET
Apex SAX with papillary muscle SAX with papillary muscle
Lesions AVG  SD 1 2 3 AVG SD AVG  SD 1 2 3 AVG SD
Coagulation necrosis, 333 058 3 4 3 333 058 267 058 3 2 3 267 058
myocardial
_Inflammatory cells 233 058 4 2 2 267 115 200 100 1 2 2 167 058
infiltration, epicardial

_ Inflammatory cells 333 058 4 4 3 367 058 267 058 4 3 3 333 058
infiltration, myocardial

. Inflammatory cells 233 058 2 2 1 167 058 133 058 2 1 1 133 058
infiltration, endocardial

Fibrosis, epicardial 267 115 4 1 2 233 153 233 115 2 1 3200 1.00

Fibrosis, myocardial 3.67 0.58 4 4 3 3.67 0.58 2.67 0.58 2 2 3 2.33  0.58

Fibrosis, endocardial 233 058 4 1 1 200 173 167 115 1 1 1 1.00 0.00

Total 286 057 276 081 *219 054 205 0.80

* p <0.05 indicates a statistically significant difference by two-tailed unpaired t-test compared with the MI group.
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Figure 12. The degree of fibrosis. (A) Degree of fibrosis (%) in SAX (short-axis
region with papillary muscle) and (B) Apex region (n = 3 in both groups).
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2.5. mRNA sequencing and data analysis

To investigate the genes affected by metformin, gene expression profiling of groups A
(Sham), B (MI) and D (MI + MET) was performed and a total of 2924 differentially expressed
genes (DEGs) were identified (Materials and Methods) from the comparisons (Figure 13A and
Table 5): 2501 DEGs (1332 up-regulated and 1169 down-regulated) in MI samples, compared
to the Sham controls (group B versus group A); and 1026 DEGs (493 up-regulated and 533
down-regulated) in the metformin-treated MI samples, compared to MI (group D versus group
B). Of the 2924 DEGs, 603 (20.6%) were shared between the two comparisons, while the other
DEGs were uniquely changed in individual comparisons.

To identify reliable set of metformin-related genes, DEGs were classified into 8 clusters
(C1-8) based on their differential expressions in the two comparisons (Figure 14 and Table 5).
Among the clusters, C2 (359 genes) and C3 (236 genes) showed up- and down-regulation in
their abundances by MI, respectively, but inhibition of the alterations by treatment of
metformin (Figure 13B). C1 and C4 showed up- and down-regulation by MI, respectively, but
inhibition of the alteration by treatment of metformin was not statistically significant (Figure
13B). Here, we aimed to identify potential therapeutic targets to metformin for myocardial I/R.
Thus, we focused on C2 and C3.

Enrichment analysis of gene ontology biological processes (GOBPs) was performed
using DAVID software to understand cellular processes represented by these two clusters (C2
and C3). The analysis showed that the genes of C2 were mainly involved in
immune/inflammation responses and apoptosis (Figure 13C), whereas C3 was in glucose and
fatty acid metabolism and cardiovascular system development (Figure 13D). In particular, the
genes involved in immune/inflammation responses were strongly recovered from expression

by metformin (p < 0.01) (Figure 13C and 13E).
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Figure 13. Cellular processes affected by metformin treatment. (A)
Relationships among DEGs from the two comparisons (Group B/Group A and Group
D/Group B). (B) Clusters (C1-4) of genes affected by metformin. Red and green
denote up- and down-regulation, respectively. Color bar means gradient of log2-fold-
changes. Numbers of DEGs in the comparisons of clusters are denoted in parenthesis
(A-B). (C-D) Cellular processes enriched by DEGs in C1-4. X-axis, —log10(P) where
p is the enrichment p-value calculated in DAVID software. (E) DEGs in C2 involved

in the immune/inflammatory response.
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Figure 13B.
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Table 5. 2,924 DEGs. For each DEG, gene symbol and description, adjusted P-value, log2-fold-change of mRNA levels between two

comparisons are shown. The genes in cluster 1-8 are also denoted.

MI ws_ Sham MI + Met ws_ MI
RER A ] RER AR ]
- I Fold-changs | Difterentially I Foldchangs | DIF y
Ind| o GenelD - Syml - Description - Clust + | Povalue + |{logevalue, + P | - [up DEC + |Povalue + |logevaiue] ~ expressed_ - up/down-DEC -
gene [DEG, gene [DEG

1|ENSRNOGO0D00022013 |March? | membrane associated ring-CH-type fi 1 0.042952417 1.172882237 1 0.4B41T4678 0.012521641 0 0
2|ENSRNOGDIODI025812 | SeptinE  |septin & 1 0.033310117 1.208480005 1 1 0.0508TE146(  -1.318325801 o o
3|ENSRNOGOID0000STIG |Adgalt  |alpha 1 4-galactosyltransferase 1 0.043274809 1.567891042 0.188455279 0 0
4|ENSRNOGO0DID012445 | Aaas aladin WD repeat nuckeoporin 1 0.00025543 1.420930%01 0 0
5|ENSRNOGOID0005005T | Abcal cassette subfamily A member 3 1 0.021591172 1180115251 -0.430361073 0 0
&(ENSRNOGDID00012852 | Abcad g cassette subfamity A member 4 1 0.01177438 0.891108552 0.532144168 0 o
T|ENSRNOGOID0000Z548 | Abocd cassette subfamily C member 2 1 0.02001724 0.8528141 0.312441045 0 0
&|ENSRNOGDID000 Abcdd amity 0 member 4 1 0.044531522 0.7 325 1 1 0.115280601(  -1.1403; 0 0
9|ENSRNOGOIDID01158 | Abogl 'amity G member 1 1 0.028467278 0.77227732 1 1 0.054573685(  -0.24955542 0 0
10| ENSRNOGID00001T120 (Abhd2  |abhydrelzse domain containing 2 1 0.02852435 1.318207942 1 1 0.055264602 0 0
1|ENSRNOGO00DI0Z220T |Acapd ArfGAP with coiled-coil, ankyrin repeat and PH domains 1 0.030533834 0.88605367 o o
ENSRNOGD 01 |Ace angiotensin | converting enzyms 1 0.015TTE152 0.8B5286T8T o 0
ENSRNOGD00000135584 | Acp2 acid phospha 2, hysosomal 1 0.015184747 0.944344224 -0.534890858 o o
ENSRNOGOI0ID01T454 | Acpd acid phesphatase 6, hysophosphatidic 1 0.02580:3324 0.714428177 1 1 0.074790773| -D.B23M2TH1S 0 0
ENSRNOGODID0EE02S |Acta2 actin, alpha 2, smooth muscle, aorta 1 0.010306185 27217 0.07T405352T| -1.423082703 0 0
ENSRNOGO000D020423 | Actnd actinin alpha 4 1 0.007T222812 0.1 0396 -D.TE2503T11 0 0

17| ENSRNOGID000032150 benylate © 1 0.008825242 0.082384732 0.156187722 0 o
18| ENSRNOGIID00125591 hesion G protein-coupled receptor AZ 1 0.009858452 1.437956329 1 1 0.141520171|  -D.B88314412 0 0
19| ENSRNOGID000004489 hesion G protein-coupled receptor ES 1 0.027087512 L T4T14 1 1 0.12623046T| -D.315384403 0 0
20 (ENSRMNOGRO0M0012T20 AE binding protein 1 1 0.017035239 4435287 - o o
21|ENSRNOGID000018830 AF4/FMR2 family, member 2 1 0.018584T87 0.792374625 1 1 0.352784085 0.053581417 0 0
22| ENSRNOGOODI0028554 |Afg2il AFGHATPase family gene 3Hike 1 (S. cerevisias) 1 0.025318254 0902283045 1 1 0.120018481 -0.688965685 o o
23| ENSRNOGIDD0000043T (Agpat! | 1-acyighy |-1-phosphate O-acyltransferase 1 1 0.045123847 0.72445244 1 1 0.14677T4774( -0.580224531 0 o
24 ENSRNOGO000001TTA1 (Agpatd | 1-acyighy I-3-phosphate O-scyltransferase 4 1 2005158 1 1 0.017528764 -0 54538408 o o
25(ENSRNOGOO0I0008512 (Agtrap | angiotensin || receptor- iated protein 1 0.022857317 0871504477 1 1 0.083311082(  -0.500471351 o 0
26| ENSRNOGODD0001ETZT (Akrial  |akdo-keto reductase family 1 member A1 1 0.005371354 0.819125421 1 1 0.006848286| -D.438B13729 0 0
27| ENSRNOGID000020622 | Ald 1 | akdeh iehydrogenase 16 family, member A1 1 0.037042687 1.811902539 1 1 0.05904120T| -1.3B5241734 0 0
28|ENSRNOGIDD00001TIZ (Algd ALG3, alpha-1,2- mannosyttran 1 0.000391008 0.846128502 1 1 0.087T921216| -D.972437702 0 o
29|ENSRNOGIDO000108TT (Algs ALGS, alpha-1,2-mannosyitrans 1 0.01421422 1.030615214 1 1 0.085552307( -0.788845933 0 0
30| ENSRNOGID000024264 (Amz1 archaelysin famity metallopeptidase 1 1 0.002032412 1.813687247 1 1 0.136559134 -0.91156162 0 o
21|ENSRNOGO0000011295 |AnapcZ  |anaphase promoting complex subunit 2 1 0.011116751 0.87721223 1 1 0.109357286 0 o
32| ENSRNOGIDO0001056T Angell  [angel homolog 1 1 0.02T428887 47154 1 1 0177154817 0 0
33 (ENSRMNOGOODIOD1E151 | Ankrd22 |ankyrin repeat domain 23 1 0.012586887 E0176459 1 1 0.065248741 -1 o o
34 (ENSRNOGOOD00003188 |Anksd ankoyrin repest and sterile slpha motif domain containing 1 0.032047189 1.250750081 1 1 0.087T412537( -0.790775956 o 0
35| ENSRNOGID0000102562 Anxa?  |annexin A2 1 0.004590828 1.891384455 1 1 0.086243914(  -D.4825; 0 0
35| ENSRNOGIDD0D018159 (Anxcad  |annexin Ad 1 0.046TT5805 0.957546501 1 1 0.49042857 0.005233185 0 0
37| ENSRNOGID00000T12E AnxaT  |annexin AT 1 0.003358524 0.960425235 1 1 0.00791042|  -D.231885042 0 0
38| ENSRNOGIDID000ETES Apibi adaptor-related protein complex 1, beta 1 subunit 1 0.033721359 0.737233568 1 1 0.118627336| -D.695458544 0 0
35 ENSRNOGOID00025619 (Apig2 adaptor-related protein complex 1, gamma 2 subunit 1 0.01095552 1 114158 1 1 0.058978415( -1.083828725 0 0
40 (ENSRNOGO0000014454 (Apim1  |adsptor-relsted protein complex 1, mu 1 subunit 1 416 0 o
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41 ENSRNOGIDIO0M1415 |Apisi adaptor-related protein complex 1, sigma 1 subunit 1 0.000358541 108853201 0.1011833|  -D.735448054 4] 1]
42 [ENSRNOGIDI000 15534 | ApZal adaptor-related protein complex 2, slpha 2 subunit 1 0.00551T858 0.8T3564835 0.011550624|  -0.511084588 1] 1]
43| ENSRNOGD0000001708 |ApZ2mi adaptor-related protein complex 2, mu 1 subunit 1 0002560859 0.T2451T448 0.16838654| -0.409545802 1] 1]
44| ENSRNOGID0DI185TT |Apddi adaptor-related protein complex 3, delta 1 subunit 1 0.03T549680 061185552 0.10324815| -D.559901T12 [i] [i]
45| ENSRNOGIDDDIIZEET2 |Apsh acylaminoacyl-peptide hydrolase 1 0.023424316 0.964822535 0.128545314| 0540351553 [i] [i]
45 | ENSRNOGI0000I20E51 | Aplpi amyloid bets precursor like protein 1 1 0.04510T848 1.16864 3538 0475252876  -D.080350424 i) 1]
47| ENSRNOGO00000 15411 |Apobeci |apolipoprotein B mRMNA editing enzyme catalytic subunit| 1 0.014588477 1.648897545 0.208544528 0.253321455 [+] [+]
48 [ENSRNOGIDDI000 18852 | Apobec3b|apolipoprotein B mRMA editing enzyme catahytic subunit 1 0.047337577 1.912605514 0.134555821 -0.E785525T1 4] 1]
43| ENSRNOGIDI00018454 |Apoe apolipoprotein E 1 0.0085TR51 3.018055762 0.085235151| -1.060457528 1] 1]
50| ENSRNOGODD000E0Z2S |Arfi ADP-ribozylation factor 1 1 0.001541108 0.533741625 0.142331474|  -0.422444017 ] ]
51| ENSRNOGIDD00042150 |Arfgap!  |ADP-ribosylation factor GTPaze activating protein 1 1 0.008025791 0. 735624725 0.080740845|  -0.522425207 ] ]
52| ENSRNOGOD00M0 13304 |Argi arginase 1 1 0.01047514 1.582588869 0.2B3T80TTS|  -D.4T4555754 [i] [i]
53| ENSRNOGI0000031158 |Arhgapi5 | Rho GTPase activating protein 15 1 0.025583725 0.596357308 01719 2 0.501154256 i) 1]
54| ENSRNOGO000M24T28 |Arhgap2? | Rha GTPase activating protein 22 1 0.021918213 2. 145185804 0.133540101 -1.038205115 ] ]
55| ENSRNOGIDI00005245 |Arhgap® |Rho GTPase activating protein 3 1 0035391145 0.73258209 0.073738254| -0.511538158 1] 1]
56| ENSRNOGIDD000356ESE |Arhgdia |Rhe GOF dissociation inhibiter alpha 1 0.0043437 1684296725 0.055385283| -1.132751383 1] 1]
57| ENSRNOG00000020130 |Arhgefi | Rho guanine nucleotide exchange factor 1 1 0.0Z8151228 1.255324818 0.124G55255| -D.TRETTO202 1] 1]
58| ENSRNOGIDD0052254 |Arhgefdd |Rho guaning nucleotide exchange factor 40 1 0.001290532 0847151119 0.129195642| 0717301413 ] ]
59| ENSRNOGOD000045235 |Ad1E ADP-ribasylation factor like GTPas= 16 1 0.0342T2ET1 0.610373808 0145617815  -D.3838T9147 [i] [}
80| ENSRNOGI0000MESEE | Arda ADP-ribasylation factor like GTPase BA 1 0.012512516 0. 798803479 0.104002138| 0571028431 i) i)
61| ENSRNOGODDI0EST |Arpcib  |actin related protein 23 complex, subunit 18 1 0.015448038 2020770859 0.052337218| -0D.742073535 ] ]
62 | ENSRNOGDIDI0MMIEET3 |Arpcd actin related protein 2/3 complex, subunit 3 1 0010735807 1371251625 0.025433586|  -0.400508045 1] 1]
63 |ENSRNOGI0000030404 |Ambi amestin, beta 1 1 0.04161382 0.TZETE40T4 0. 202126255 1] 1]
&4 ENSRNOGD00000 15308 |Amrb2 amestin, beta 1 0.0007 18847 1.422806625 -0.548521423 ] ]
G5 (ENSRNOGDDI00045T14 |Asap2 | ArfGAP with SH2 domain, ankyrin repeat and PH domai 1 0.031527591 1.528790063 0. 282445121 ] ]
66 | ENSRNOGODDIIE115 |Asfib anti-silencing function 1B histone chaperone 1 0.043438855 2. 555457654 0.0535TSEE3|  -1.574552728 [i] [i]
7| ENSRNOGIDDINII0TZE |Asgr2 asialoghycoprotein recaptor 2 1 0031152334 0. B45TEE0E 0.1 96814 0.338905225 i) i)
68 | ENSRNOGIDDIR0G03 |As] argininosuccinate hyase 1 0.035203385 1.531785234 0122071857  -D.845850308 ] [+]
€5 (ENSRNOGODI0M018118 [Atadla family, A% domain containing 34 1 0.012548831 1224814468 0.07T8287383| -1.020385568 1] 1]
70| ENSRNOGODD0000IT4S |ALf3 activating transcription factor 3 1 0.0417222654 1533354377 0.065505538 ] ]
71|ENSRNOGID000018403 |Atgdb autophagy related 4B, cysteine peptidase 1 0.013058827 1.015645339 0.0B3SBEDT 1] 1]
72| ENSRNOGIDDO0010TTE |Atpilal |ATPase 12A1 1 0.0026T8022 1479161143 0.122253288|  -0.93Z737563 ] ]
T3|ENSRNOGODDDIMIED5Z |Atp13aZ? |ATPass 1342 1 0.042550307 1.127080645 0.10687T38E| -1.6837T132562 [i] [i]
T4| ENSRNOGI000000E542 | AtpS ATPase H+ transparting V0 subunit C 1 0.0450484T9 1. 162695873 0.083088821 -1.063295053 i) 1]
T5|ENSRNOGO00II01T235 |AtpSvid1 | ATPase H+ transporting W0 subunit D1 1 0027154817 0.723545033 0.0747959945|  -0D.60T200041 ] ]
76| ENSRNOGOD000DITE42 | Aupi ancient ubiguitous protein 1 1 0.007245253 0.8438524T4 0.100574025| -0D.723503758 1] 1]
T7|EMSRNOG0DD0000EZES |Bdgahtt  |beta-1,4-galactosyltransierass § 1 0.042445762 1.2645562894 0272243835 -0.088077732 ] ]
TE|EMESRNOG0DD000Z1EES |BdgaltT |beta-1,4-galactosyltransierase 7 1 0.034883245 146172115 0.085684505|  -1.27T9067376 ] ]
79| ENSRNOGIDD000Z114T |Bad BCL2-aszociah nist of cell death 1 0.015128857 1. 382153585 0.106095304 -0.83458404 ] ]
80| ENSRNOGOD000MM4EE |Bak1 BCLZ-antagonist r 1 1 0.01708834 1. 235880002 0.120358527|  -0.811555601 [i] [}
81| ENSRNOGI000MI20ETE |Bax BCLZ s==ocisted X, apoptosis regulstor 1 0.030955934 1.377327634 0103711813  -D.BTB4ETI25 i) i)
82 | ENSRNOGI000I0 15253 |Beari BCAR1, Cas family scaffolding protein 1 0.020304117 1. 44372807 0.070125302| -1.353318754 ] ]
83| ENSRNOGIDII0020488 |Bolzli2  (BCLZ like 12 1 0033471623 1.656223128 0215882845  -0.33T418287 1] 1]
84| ENSRNOGIDDI0012165 |Betil Beti golgi vesicular membrane traf ficking protein-like 1 0.045353285 0.500861011 0.05730745G|  -0.27055E304 ] ]
85| ENSRNOGOD000012852 |Bini bridging integrator 1 1 0.01259458 0.845510187 0.101335148|  -0.754501104 ] ]
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26| ENSRNOGOI0018023 |Binl bridging integrater 2 1 0.007T754224 0.817335952 0.07T84TE105| 0. 415802628 0 0
87 | ENSRNOGI0NT1TTS (Blvra biliverdin reductase A 1 0023811751 1171564445 0. 106353007 -0.3928TH002 Li] 1]
88| ENSRNOGOOMNIZ1TTI (Bopl bieck of proliferation 1 1 0025124158 1. 308444757 0.101448535|  -1.238288725 0 [1]
29| ENSRNOG0I0002E541 |Brpfd 1 0.04007T8325 0.8862555014 0.070018481| -0.544563102 ] 0
30| ENSRNOG00015655 | Btd 1 0.00728558 1.07 4006685 0105823323 -0ETEZTTI54 Li] 1]
91| ENSRNOGOOI0042121 |Bysl brystin-like 1 0028201041 1215059283 0.052482794| 0845602753 0 [1]
52| ENSRNOGO0R00MTETS (ClgtnfE [ Cig and TMF related & 1 0.03388T 458 1214580118 0.101805795| -0 565328380 ] 0
53| ENSRNOGQOI00E1225 (C2 complement C2 1 0.045805185 1553735705 0. 126054817 0445543154 0 0
34| ENSRNOGOI0046834 (C3 complement C3 1 10,0362 13085 2015565357 008810882 10963240853 0 1]
35| ENSRNOG004TEN |Chari complement CBa receptor 1 1 0028114885 230812537 0.111623815| 0845532257 ] 1]
56 | ENSRNOGDI00048028 (Coar2 complement compenent £a receptor 2 1 0.013337425 1.07880ET1 0132661265 10 66T 355050 0 0
37 | ENSRNOGO0025852 |Cactin cactin, spliceosome C complex subunit 1 0025571564 1378402552 0120650783 -0.861671033 Li] 1]
58 | ENSRNOGOIIZ0325 | Calhm2 | calcium homeostasis medulstor family member 2 1 0.018107303 0.852356000 0089746155 0171212578 0 4]
59| ENSRNOG00000IE202 (Calmid  |calmedulinlike 4 1 0.02370654 0.732561084 0. 3774879658 0. 10802 1909 ] 0
100 | ENSRNOGID00MN323S | Cant1 calcium sctivated nucleotidass 1 1 0005621543 1173577421 0.08890311( -DB26521234 Li] 0
101 | ENSRNOGI00012868 | Capg capping actin protein, gelsolin like 1 0.00259T082 1.950071558 0.06253828|  -1.023798658 0 4]
102 | ENSRNOGIDD00045622 |Capnid | calpain 10 1 10.0358TD452 1.240300627 0107738673  -1.107488384 ] 0
103 | ENSRNOGODI0IITOT2 | Card carbonic anhyd 1 0. 034385077 1185579615 0490680588 0014712188 0 0
104 | ENSRNOGIIINIZ1129 | Carmi cosctivator-associzted arginine methyltransferass 1 1 0.019708585 0. 716312301 0095236329 065915287 1] 1]
105 ENSRNOGIDD00N12944 |CaspS  |caspase 9 1 0.041605958 1233040385 0.121218875| -0 655563858 0 1]
108 | ENSRNOGODD0M0TTOT | Che2 carbonyl reductase 3 1 0.032224191 1.278406021 0. 168857251 0. 27486345 0 0
107 | ENSRNOGODD00)18295 | Coar? c=ll cycle and apoptosis regulstor 2 1 0.043735045 0818301177 0.143312254| -0 488058105 Li] 0
108 | ENSRNOGOD00011759 | Code159 | coiled-ooil domain containing 159 1 0000484242 1.168568521 0072693331 -0.6TE33TTT 1] [1]
108 | ENSRNOGODD0MN2052 | CodeBd | coiled-coil domain containing 80 1 0.012423832 0.903848025 0. 105799807 0214282109 ] 0
110| ENSRNOGID0205925 |CodeB8 | coiled-coil domain containing 86 1 0. 048035553 0.5T51T4551 0.107015306|  -0.810602356 Li] 1]
111| ENSRNOGIDD0MIZETER | Coli2 chemokine {C-C motif) igand 12 1 0.04836T561 617908526 0318104062 -0 483385122 0 [1]
112 | ENSRNOGODD0M0TIES | Cel2 C-C motif chemokine ligand 2 1 0.021126651 2. 883120TTT 0124451278  -1.301558381 ] 0
113 | ENSRNOGODIDII02S | Cell C-C motif chemokine higand 7 1 0.015551203 2.565080065 0070888421  -1.122320256 0 0
114 | ENSRNOGID0MZES48 | Cold chemokine {C-C motif) lig 1 0.002057524 1108743553 0.05418047( -DETSIZTIET 0 1]
115 ENSRNOGIDD00M0T483 | Conf cyciin F 1 0.048025855 2.354885978 0085239225 -1.53425002 0 1]
116| ENSRNOGODDOMINETIS | Corl C-C motif chemokine receptor 1 1 0.016405802 1445200719 0. 128845587 0. 462816155 0 0
117 | ENSRNOGII004TEIE | Cos copper chaperone for superoxide dismutase 1 0.041548275 1.769542335 0121704158  -1.035135056 a 1]
118| ENSRNOGOD0MI1TE1S |Cd14 CD14 moleculs 1 0. 008824909 2570478514 -0.455100014 0 [1]
118| ENSRNOGODD0MIZA00D | CdZ2 CD22 molecule 1 0.022605475 1.4462 14688 0640419185 ] 0
120| ENSRNOGODD00I3ET28 | Cd200Ib | CD300 molecule-ike famiby member b 1 0. 025625509 3. 212125478 -1.522Z707E34 Li] 1]
121| ENSRNOGID000042825 | Cd300le | C4300 molecule-like family member E 1 0044121371 2. 283281785 0427027171 -0.510702743 0 [1]
122 | ENSRNOGODD0MIATIA | Cdl2 €032 molecule 1 0.023ETS4TT 0071582504  -1.172455447 ] 0
123 | ENSRNOGODDDII0TESD | Cdid Cdb2 molecule 1 0.000212551 0.08977T38TE| -0.3506113862 0 0
124 | ENSRNOGIDD0MN04T | CdE2 Cd8Z molecule 1 0.007T 10682 1304377237 0.03Z253258| -0.562341158 0 1]
125 ENSRNOGODD0IZE415 |Cde20 | cell division cycle 20 1 0.038500TES 2808831918 0057143714 2148721047 ] 1]
126 | ENSRNOGODDOIIEDEEE | Cded2se1| CDC4Z small effector 1 1 0001528001 1108640622 0.088724264| -0 B45G3BTER 0 0
127 | ENSRNOGODD00N0632 | Cdk1 cyclin-dependent kinzss 1 1 0042423415 2 EITEETA4 0.10Z853178|  -1.685263013 Li] 1]
128 | ENSRNOGODD0ZE602 | Cdkd cyclin-dependent kinase 4 1 0003585345 1.192555606 0076950279 -0.659053TIT 1] [1]
128| ENSRNOGIDD0MIZI261 | Cenpu centromere protein U 1 0.042542418 2. 485828012 0.06760851(  -1.646333508 ] 0
130 Cercam  |cersbral endothelial cell adhesion moleculs 1 0.01557T8ET 0. 114408858 -0 B4I5TOZ45 0 [i]
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131 |ENSRNOGHID0D019141 | Ch25h cholesterol 25-hydrescylase 1 0.005285015 2. 054593091 0257804082 -0. 11068522 1] 1]
132| ENSRNOGOIDNGN24E | Chehdd | coiled-coil-helx-coiled-coil-helb: domain containing 6 1 0021512447 1.588457212 0.0888411756| -1.550538512 1] 1]
133 |ENSRNOGO0000M04014 (Chmpé | charged multivesicular body protein & 1 0.021200331 0.659408109 0.142817737|  -0.5T3463008 0 0
124 | ENSRNOGRIDIDIIEEES | Chst11 | carbohydrate sulfotransferase 11 1 0.017302531 0.807654489 0. 1T414178|  -0.384722323 0 0
125|ENSRNOGO00DI01252Z (Chst12 | carbohydrate sulfotransferass 12 1 0.016880625 1.735817291 0.084817957|  -0.568015707 1] 1]
126| ENSRNOGI004TT24 | ChetZ carbohydrats sulfotransfarsse 2 1 0.015147783 103845124 0064176367 0. 728145371 1] 1]
137 | ENSRNOGIDODD04T245 | Chtfd chromosome transmission fidelity factor 8 1 0.03270271 0854176807 D.042531274 -0 555018213 1] 1]
138| ENSRNOGHIDI0 12838 | Ciaol cytosolic iron-sulfur assembly component 1 1 11281281 0.BZ2ET1644 0.038518585| -0.391778001 4] 1]
133| ENSRNOGHIDNNAI458 | Cibi calcium and integrin binding 1 1 0.013711882 1.804175042 0.102752914| -0 528762586 1] 1]
140| ENSRNOGODI0MIZEES | Ciita class |, major histocompatibility complex, transactivato 1 0.03456TERE 1.159823445 0.174785385|  -0.49T415849 0 0
141 | ENSRNOGRIDID018T1S |Cleclda | C-type kectin domain containing 104 1 0.023285425 1347274768 0.01541300G 0. 2010581 0 0
142 | ENSRNOGO00003001Z |Clecd4a? | C-type lectin domain family 4, member AZ 1 0.0160451 3. 113876754 0283528764 -0.B3T415344 1] 1]
143 | ENSRNOGOII0 10018 |Clecd4ald | C-type lectin domain family 4, member A3 1 0045145438 2070520134 0.465646507 0.058758435 1] 1]
144| ENSRNOGO0010181 [Clecdd | G-type lectin domain family 4, member D 1 0013453141 2.836307502 0. 444592087 0. 170014512 [1] [1]
145| ENSRNOGOIDIDIT 184 | Cind CLN8&, transmembrane ER protein 1 0.018375008 0B3ITITSE 0.105078815| -0.50T4D1075 1] 1]
146 | ENSRNOGOIDN0012585 | Cind CLNE., transmembrane ER and ERGIC protein 1 0045331454 0.653595328 0.082835184( -0.478832303 1] 1]
14T | ENSRNOG0DM0014625 |Chta cathrin, light chain A 1 0.010248T42 1.067344521 0.165885835|  -0.3T31888T4 0 0
145| ENSRNOGRIDID0121TE | Cmip c-Maf-inducing protein 1 0.021803738 0. 704867904 0.411565409|  -0.079423112 0 0
143| ENSRNOGIIIZTTIS | Codpl camosine dipeptidass 1 1 0.032620785 1.461815888 0.351342321 0.08T944206 1] 1]
150| ENSRNOGIMIIZTTIE | Cond calponin 1 1 0.036523819 3163006209 0057226325 -1.966424005 1] 1]
151 | ENSRNOGII0043044 | CanZ calponin 2 1 0.01737TE25 1.81488807T 0.057254672( -0 90912151 [1] [1]
152| ENSRNOGIDDNNEI234 | Cnotd CCRA-NOT transcription complex, subunit 3 1 0.0:34688851 0.729037683 0.0TOTE2TOT -0 55855504 1] 1]
153 | ENSRNOGOMDM01T455 | Cop 2 F-gyclic nucleotide 3' phosphodiesterase 1 0.0ZTE58TTS 1.255714106 0313204578  -0.125104581 1] 1]
154 | ENSRNOGO0DD0MIAE4S (CopyZ | canopy FGF signaling regulater 2 1 0.015083788 0.608T28TT 0.241268016 0.084502157 0 0
155| ENSRNOGOIIDIIIEZTD |Cntrob | centrobin, centricle duplication and spindle assembhy prof 1 0.025745545 1.07T2454522 0.085819185)  -0.950344154 ] ]
156/ ENSRNOGOMIDNNIZTIS | Cogl component of oligomeric golgi complex 1 1 0.006115552 0.763355378 O.0BTT04TTS|  -0.7I541720T ] 1]
157 | ENSRNOGO0I0 1229 (ColiBal | collagen type XV slphs 1 chain 1 0.008555954 2. 1ESTZER4Z 0.056512172|  -0.993516995 1] 1]
158| ENSRNOGIDD001248 | CotBal | collagen type VI alpha 1 chain 1 0.037804427 1267715029 0.110254663| -0.8T75833TY [1] [1]
153| ENSRNOGOIDIA568E (ColBal | collagen type VIl alpha 1 chain 1 0.025252327 2115621008 0.073162818| -0.851230017 1] 1]
160 | ENSRNOG000002121T (Colgalti | collagen beta{1-O)galactosyhransierase 1 1 0.0327T3ETE 0. 751981185 0.047226881| -0.414797755 0 0
161 | ENSRNOGDI0DD0 19615 | Colkg collagen like tail subunit of asymmetric acetylcholinests 1 0.041421885 0.8452T4452 0.345447883|  -0.212183572 0 0
162 | ENSRNOGRIDIDI4TES | Commdd | COMM domain containing 9 1 0.023555038 1.66 1480058 0105570652 0. 702357888 0 0
183 | ENSRNOGOMIDN0 12558 | Comtd! | catechol-O-methyltrans ferase domain contsining 1 1 0.01037DD43 0.B12TE0EE2 0155187051 -0. 152468352 1] 1]
164 | ENSRNOGOMIDNI201TS | Cope costomer protein complex, subunit epsilon 1 0.0094 38858 1.635387T681 0.125699052|  -1.028121874 ] 1]
165| ENSRNOGODI2 1828 |Corolb | coronin 18 1 0.010683539 1263059625 0.082901938| -0.565512569 [1] [1]
186 | ENSRNOGOIIDIEST |Corolc | coronin 1C 1 0022412247 1.057T088365 0.051615888| 0628445472 1] 1]
16T | ENSRNOGOIDDDI04 146 | CoroT coronin T 1 0.025401568 1.880627 0.082407656 | -1.120403481 0 0
168 | ENSRNOG0DDDIEEE16 |Coxdb2 | cytochrome ¢ oxidase subunit 882 1 0.021551T65 0.610454745 0.253511582|  -0.175963622 0 0
169 | ENSRNOGODIITIS | Cpsit cles and polyadenylation spe 1 0.0307 102565 0. 754562024 0121545853 -1.040845052 0 0
170 ENSRNOGOMIDDINIGES | Cpsfd cleavage and pohyadenylation speci ctor 4 1 0.026534584 0.771365666 0147162127 -0.488425512 1] 1]
171 | ENSRNOGIIIZE1E3 | Cptic carniting palmitoyitransferass 1o 1 0.0:33585925 0.668TZ 0128789463 -0 B0T40EE4 1] 1]
172| ENSRNOGOIDIZ 1220 (Cpxenl | carboxcypeptidase X (M14 family), member 1 1 0.0389T8EZS 0.953865705 01085052853  -0.479355565 [1] [1]
173|ENSRNOGIDDDN4859 (Creld? | cysteinerich with EGF-ike domains 2 1 0.028783254 1. 472382402 0.055592304 0. 7TEZ124T7 1] 1]
174 | ENSRNOGO0D0I0E32 | Croce ciliary rootlet coiled-coil, rootletin 1 0.042820832 0.973202257 0.05196814( -0.506THIEES 0 0
175 | ENSRNOGO00000Z2421 | Crici CREE regulated transcription coactivater 1 1 0.003596304 0.800883915 0.073708434| -0.5I5EE288G 0 0
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176 | ENSRNOGDDII001 1575 |Cric2 CREB regulated transcription coactivater 1 10.00S548T62 0577204429 -0. 788794285 [ ]
177 | ENSRNOGDDRID01 8555 (Csi1 colony stimulating factor 1 1 0.02T295185 0.7TT345188 -0.303533074 0 ]
178 | ENSRNOGDDDMI018414 (Csfir colony stimulsting factor 1 receptor 1 0.0Z238253 BEI211525 -0.3T4445884 i) [}
179 | ENSRNOGOOOMI018T (Csf2rb | colony stimulating factor 2 receptor beta common Subun 1 0.0218828T1 1.976481144 0.458705282|  -0.000073012 0 [+]
180 | ENSRNOGDODIDN0ETES (Csilr colony stimulating factor 3 receptor 1 0.0414T1485 3258015537 0.084482532|  -1.141435134 L] 1]
181|ENSRNOGDDM00153T4 (Csk C-terminal Src kinase 1 0.D0ZET4581 1588420602 0.061728225| -1.005848342 [ ]
182 | ENSRNOGIDII03TTZ (Csrp2 cysteine and ghycine-rich protein 2 1 0. 040653469 1 0.446579174|  -0.055T0065G 0 ]
153 | ENSRNOGDOOMIIETET (CstT cystatin F 1 0.005T08TTS 1 0.055745285|  -0.624505424 i) [}
154 | ENSRNOGO00M01201 (Csth cystatin B 1 0.042873043 0.788167545 0.253979857| -0.230013153 0 [+]
185 | ENSRNOGDOXI0005IST |Ctel CST telomere replication complex component 1 1 0.00117454 0.623437548 0.085708227| -0.58840148T ] 1]
186 | ENSRNOGDDMID0E4 128 | Ctlad cytotootic T-lymphocyte-associated protein 4 1 0.02852417 0.848588554 0.191656T48|  -0.128883479 [ ]
187 | ENSRNOGIDIID012021 (Ctonbl1 | catenin, beta like 1 1 0.018105848 0531917574 0.085483139| 0615582682 0 ]
158 | ENSRNOGD00M010331 (Ctsh cathepsin B 1 0.03914658 1.3340670159 0.0617520858) -0.688302451 i) [}
159 | ENSRNOGOO0MZ1155 (Ctsk cathepsin K 1 0.000381353 1.424578153 0. 265652089 0172263852 0 [+]
150 | ENSRNOGIDMNEEST (Ctsz cathepsin Z 1 0.022550855 2.TESET4ZER 0.053700775|  -1.035485679 ] 1]
191 ENSRENOGDOII0020T4T cytochrome P4ED, famity 2, subfamily s, pehypeptide 1 1 0.022326633 0.501200635 0.0487T07T4| -0.515586T62 [ ]
152 | ENSRNOGDDII00TETS cytohesin 4 1 10.022440659 1821452845 0.055234535| 0. 70D0TSZIT 0 ]
153 | ENSRNOGDOOMIEIS45 dishevelled associated activator of morphogenesis 2 1 0.001858352 0.6584T84T1 0.078655554 ) -0.562441148 a [}
124 | ENSRNOGOOOMIEIE0 defender against cell death 1 1 0.009273981 1 0.034319081 -0 472730171 0 [+]
185 ENSRNOGDO002T 264 diacylghycerel lipase, alpha 1 0.005521861 BETEZEEE OADITETIZT|  -0.75E342434 L] 1]
196 | ENSRENOGDOMD00010TS dizcylghycerel lipase, beta 1 0.022785187 1.203868T82 0.071378043| -0.815140102 [ ]
157 | ENSRNOGDOII001 0747 death-zssociated protein 1 0.021752165 0858415324 0.142691883|  -0.257635838 L] ]
158 | ENSRNOGDOOM012ITE drebrin-like 1 D.0IT112751 1.131558856 0.128034205| -0.788107158 i) [}
159 | ENSRNOGIIIZ 1882 | Dcakd dephospho-CoA kinase domain containing 1 1.14858318T7 0.087TTE4565| 1172773889 0 [+]
200 [ENSRNOGODDIDETITE | Dditd DNA-damage-inducible transcript 4 1 0.036334873 0.71B026226 0211382113 0.838030044 L] 1]
201| EMSRNOGDO0000150TS | Ddost dolichyHdiphosphooligos accharide—protein ghroosyttrans| 1 10.DD0E 12500 1.171665074 0.0624593857|  -0.7TE31T0851 ['] ]
202 (ENSRNOGDODDDDED 154 |DdxZ2 | DEAD-box helicase 22 1 0.017431074 0.528030704 0.195110061|  -0.503335072 L] ]
203 ENSRNOGHHNN01 304D | D31 DEAD-box helicase 31 1 0.020575381 0.6984TR584 0.055484451 -0.BT0E06532 i) [}
204 | ENSRNOGIIIMI0IZTTT | Ddiedd DEAD-bax helicaze 41 1 0.014352941 1.7T1687T159 0.153024087| 0503255076 i) i)
205 ENSRNOGDOODM004ETD |DdxBS | DEAD-box helicase 56 1 0.042753052 0522234414 0.084845606(  -1.084001077 ] 1]
206 | ENSRNOGDODD0DNETTS | Dedd death effector domain-containing 1 0.018238465 0.79TE0G124 0.185050824| -0.514117158 [ ]
207 ENSRNOGDODD0DN0E0Z | Defe DEF& guanine nucleotide exchange factor 1 0.032244121 0.8009655464 0.059401834 | -0 EOEREI42 L] ]
208 | ENSRNOGDHINIZ5866 | DenndSb | DEMM domain contsining 68 1 0.00733508 1. 20854445 0137245188  -1.005454438 i) [}
205 | ENSRNOGDIIIIISE10 (Des desmin 1 0.035957104 1.057027347 0.133538584|  -0.96300T8ST i) 1]
210 | ENSRNOGRI0G61814 | Dger2 DiGeorge syndrome critical region gene 2 1 0.03079857T3 0827980857 0.255920281 -0.2T1851819 0 [+]
211 |ENSRNOGDODDDD0ETET |Dher2d | 24-dehydrecholesterol reductase 1 0.018228T42 184185829 0.062432728|  -1.6958TTR48 [ ]
212 [ ENSRNOGD00DPDEIED |DhisTh | dehydrogenaseireductase TB 1 0.023621819 0852122842 0.011635157|  -0.386853TIE L] ]
213 | ENSRNOGDDINI04IZIZ |DipZa disco-interscting protein 2 homalog A 1 0.02404548 0834208221 0.070378526| -0.526155458 i) [}
214 ENSRNOGDIIII0ETES | Dighs discs large MAGUK scaffold protein 5 1 0.013013034 0. 783853716 0.144580825| -0 655585049 a 1]
215 ENSRNOGII030408 | Dnajbi2 | Dnad heat shock protein family (Hsp4d) member B12 1 0.032853459 0. T5TT0RET 0.085244121 -0.546856105 Q [+]
216 | ENSRNOGDI0MI00TE4S | DnmZ dynamin 2 1 0.025235635 0. 700283576 0147013172 0. 72415781 ] 1]
217 [ENSRNOGD00DM01825T | Dnphi 2-decxynucleoside F-phosphate N-hydrolase 1 1 0.003B08T0E 1785608322 0.114881181| -0D.5TERT4242 [ ]
218 | ENSRNOGD0001 7862 | Dolppi dolichyldiphosphatase 1 1 0.016015309 1.15014852 0.050373078| -0 .TDEESETOZ i) [}
219| ENSRNOGI0M01T241 | Dped deleted in primary ciliany dyskinesia 1 0.011087237 0642081353 0.133095858| 0185711482 i) 1]
220 | ENSRNOGRII049110 | Dpm2 dolichyl-phosphate mannosyltransferase subunit 2, regu 1 0.002144473 2.330237251 0.056601407|  -1.153320384 Q [+]
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ENSRNOGODD00021485 | Dppd dipeptidylpeptidase 2 1 0.0258TE919 1.327688785 0.115234122|  -0.548528058 0 ]
ENSRNOGON0MNI12640 | DppT dipeptidyipeptidase 7 1 00045285925 167120612 0.073416523|  -0.662053735 1] [i]
ENSRNOGOMD0168T | Dscrd DSGR3 amestin fold containing 1 0.036953314 0. 600034025 0302632439  -0.055630883 1] 1]
ENSRNOGO0MN01432 | Dbe? deltexc E3 ubiquitin ligase 2 1 0.027131054 1381722865 0.2548343T| 0402488891 1] 1]
5| ENSRNOGODIDII18804 |Dtymk | decxythymidylate kinase 1 0.0342220654 0.9TEERDEDT 0.05771402|  -0.508282841 0 ]
ENSRNOGOMDI018005 | Duoceal | dusl cxddase maturation factor 1 1 5.02E-05 1.431585588 0.172696504| -0 508353678 1] [i]
ENSRNOGOMI30081 |Duspi4 | dual specificity phosphatase 14 1 0.035067513 0912378531 0.065958003(  -0.TEI0THO0T 0 1]
ENSRNOGODDN11222 | Dynlli dynein light chain LCS-type 1 1 0.024085373 0820527345 0.051324543 0280575411 1] 1]
ENSRNOGODD0ID1820T |Dynit1 | dynein light chain Tetex-type 1 1 0.003 126611 1.408384587 0.211132405| -0.20805TE35 0 ]
ENSRMNOGOMDIIII4ETD | Dyrkd dusl specificity tyrosine phosphonylation regulsted kinas| 1 0.001594524 1.02458853 0.07388263 073379114 [i] [}
ENSRNOGIMIISTIE |E2F4 EZF transcription factor 4 1 0012692918 0.805573565 0.091402248 -0 GOGD54ET 0 1]
ENSRNOGID0D14241 endathelin converting enzyme 1 1 0045750355 0604815273 0.32552035 0224870332 1] 1]
ENSRNOGIDD0MIZ4025 enhancer of mRNA decapping 4 1 0.04TEIETO 0.9B42TESE -0.8264T8202 0 ]
ENSRNOGODDIMG435 eukanyotic translation elongation factor 1 slpha 1 1 000694656559 0. 855522041 -0.035635307 [i] [}
ENSRNOGOD00MZ4 185 eukanyetic translation elongation factor 1 beta 2 1 0.0371TERIS 0. 74572408 0.43117918 0.043515352 4] [+]
EMSRMNOGIMZ 1638 eukanyotic translation elongation factor 1 delta 1 0004091028 1886332522 0.083106337| -D.TBIGET2TE 4] 1]
ENSRNOGIDD0MI2026E eukanyetic translation elongation factor 2 1 0.02185112 1.36412079 018185129 -0.8912008E0 0 ]
ENSRNOGODDIM12554 eukanyotic elongation factor, selenocysteine-tRMNA-spec 1 0.022371005 1.258444377 0.067T062444|  -1.130543515 4] [}
ENSRNOGIM0MI20588 ephrin A4 1 0.0238TE585 0.68TSBTEET 012108027 0264805252 1] 1]
ENSRNOGIN00DNZE 1R elongation factor Tu GTP binding domain containing 2 1 0013023525 0. 7B 2IB05 0.05571864( -D.58T188287 0 1]
ENSRNOGIDD00D01 035 eukanyetic translation initiation factor 2B subunit slpha 1 0.011338263 0. 795038802 0.018087717|  -0.465122502 0 ]
ENSRNOGIN0MNG4ET eukanyotic translation initiation factor 2B subunit beta 1 0.00601062 1258788009 0. 91 054835412 1] [i]
ENSRNOGIN0MNEE04 eukanyatic translation inftistion fa subunit O 1 0013524143 0. TETTE84TY 0.0 ). B2E0ETER2 1] 1]
ENSRNOGIN0MI2061S eukaryatic translation initiation . subunit G 1 0042481858 0777373255 0.141574485 -0.45785475 1] 1]
ENSRNOGODDDIIZ0435 | Eiflk eukanyetic translation initiation subunit K 1 0.0111055T9 1.210720208 0.141384387|  -0.50G0855B5 0 ]
ENSRNOGODOMNI64TE | EifSa eukanyotic translation initiation 1 0.014355007 0. 356834875 -0 557585355 1] [i]
ENSRNOGIMMII4943T | Eiff eukanyotic translation initistion factor & 1 10039903859 1.409487643 013021102 1] 1]
ENSRNOGIDIG2ES | Eipri EARP complex and GARP complex interacting protein 1 1 00044258687 1.286158159 0.06200310:3 045581847 0 1]
ENSRNOGODDM14284 |Elof elongation factor 1 homolog 1 0.007T410385 1.05T920268 0.072382663| -0.753ITE218T 0 ]
ENSRNOGODMMEDIZS | Emb embigin 1 0042584208 2 BTT25685 0.123575884| -1.683047087 0 [i]
ENSRNOGOD00M)19532 (Emei) (ER membranse protein complex subunit 10 1 0.029T91878 1.466011253 0.135282808| -0.997852738 1] 1]
ENSRNOGIDDDII1TESS | EmcB ER membrane protein complex subunit 8 1 0.037813544 0876244024 0.04418185( -0 456402834 1] 1]
ENSRNOGODDDID12E2E | Emgl EMG1 Mi- c psewdouriding methyltransferase 1 0.00059 18557 0.675TT4244 0.045496445| -0.251834425 0 ]
ENSRNOGOMDII00E246 |Emilint | elzstin microfibril interfacer 1 1 10.032525854 3453417882 0.12474258%| -1.67828370% 1] [i]
ENSRNOGOIDIII14837 |EmilinZ | elzstin microfibril interfacer 2 1 0003081856 1044313958 0.052418561 10544895945 1] 1]
EMSRNOGIDMINIZT | Emi2 echinoderm microtubule associsted protein like 2 1 0.02688T54 0981133057 012458472 0812284588 1] 1]
ENSRNOGODD0ID15ET2 |Emi2 echinoderm microtubule associated protein like 3 1 0.004187437 0. 250081282 0.076595683|  -0.B40848335 0 ]
ENSRNOGODD0IIZ1104 |Empd epithelisl membrane protein 3 1 0.015144473 2.671385321 0.07277367T1|  -1.104462139 0 ]
9| ENSRNOGODIDII1TESS |Enol enolzse 1 1 0027024067 1441508377 0.07648T828( -1.055344109 1] 1]
EMSRMNOGIDMI13TS | Enppd ectonuckeatide pyrophosphatase/phosphodiesterase 3 1 0024742707 0805005585 0.481856355) -0.032088538 1] 1]
ENSRNOGODD00D04554 | Erbbd erb-b2 receptor tyresine kinase 2 1 0.045183918 0.6715965584 0.138412837| -0.51BT94T42 0 ]
ENSRNOGOIDIIDIETE ergostercl biosynthesis 28 homolkog 1 0.041045557 0900512128 0.200510654|  -0.067835052 0 ]
ENSRNOGODOMIIEIE endoplasmic reticulum-golgi intermediste compartment 1 1 0.037541245 1.1583T8382 0.275531549| 40.362135859 4] 1]
ENSRNOGIN000I31 085 ERGIC and golgi 3 1 0.0055845657 1. 30571685 0.120852021| -0.547218231 1] 1]
ENSRNOGIDD0MD 10258 estrogen-related receptor beta 1 10.025859058 0.97742218 0.195826384| -0.733485137 0 ]
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286 | ENSRNOGODD000155E2 |Ethe ETHE1, persulfide dicecygenase 1 0030774154 1.222053225 0.058158564( -0.G1TETOIET ] ]
28T | ENSRNOGODINIZ24818 |Evalb eva-1 homolog B 1 0035253582 0.736085345 0030337218 0457152554 [i] i)
288 | ENSRNOGODDIE033T |ExoscT |exosome component T 1 Q015714083 1. 185855451 0037448452 0301324521 ] Q
285 | ENSRNOGID000008344 |Ext2 exostosin ghycosylransierase 2 1 0.D0BETAZ0Z 10238534126 0.0505TA36T| 0444730137 1] L]
ZTD|ENSRNOGODDI0Z23583 |Faap24 |Fanconi anemia core complex associsted protein 24 1 0.0191865T8 0.81480015 0045775118 0300701616 1] 1]
ZT1 | ENSRNOGIDDNIZ0480 |Fads1 ez aturase 1 1 0.03185532 0.714237823 0.08905T1T 0. 251TEG [i] i)
272 | ENSRNOGODDIZ038S | Fads3 fatty acid desaturase 3 1 0.040885458 1.044821845 0.104808358|  -1.149355208 ] 0
2T3|ENSRNOGOD000013223 (Fal fumarylacetoacetate hydrolase 1 0005581382 1.919501885 0.0550T 1526 -0.28053844 1] L]
2T4|ENSRMNOG00000050248 | Fami 103 | family with sequence similarity 110, member A 1 0007224467 140730414 0.05660T062(  -1.171513383 ] ]
ZT5|ENSRNOGODDII045425 | Fam18Th | family with sequence similarity 167, member B 1 0.02104379 0888644824 0.0T416TE44| -0 BTHEETEE5 [i] i)
278 | ENSRNOGODDIANE2E |Fam32a |family with sequence similarity 32, member A 1 0.030525343 0878850452 0.116702385| -0.287775437 ] Q
2TT|ENSRNOGID0000Z2582 (FamE8b | family with sequence similarity 58, member B 1 0000504524 0.6:301 28003 0253850918 -0.243575487 1] L]
2TE|ENSRMOG00000003148 Farsa phenylslanyHRMA synthetaze, slpha subunit 1 00289157712 1449891858 0.086258258(  -0.850264685 ] ]
ZT5|ENSRNOGODIIIIESTT |Fbif Fas binding factor 1 1 0.042885732 0874207503 0115328184 0945332276 [i] i)
2B0|ENSRNOGQI00IITIZE | Fbin2 fibulin 2 1 0.006508448 2 278545269 0052347453  -0.513081873 ] 0
281|ENSRNOGODDX00ITI0Z Fbni fibrillin 1 1 0039189437 1.628386509 0.103188562( -0.58T020855 1] L]
282|ENSRNOGOD00001TEST |Fbpi fructose-bisphosphatasze 1 1 0.02E25T0ES 0. 753154851 0. 195185500 0.182413023 ] ]
283 | ENSRNOGODDIZE45T | Fhedd F-boxe and leucine-rich repeat protei 1 0.005317288 1.550311569 0.0TETB40E4 |  -1.090424588 [i] a
284 | ENSRNOGODII0M6211 | Fhoowd F-box and WD repeat domain containing 4 1 0.043022584 0.534005828 0.05351453|  -0. 780035002 ] 0
2B5|ENSRNOGOD0N00Z4159 (Foerlg  |Fo fragment of IgE receptor Ig 1 0023512881 1. 705814001 0.27T6102476| -0.2855723E5 1] L]
285 |ENSRMNOG0000002115% (Fogria  |Fo fragment of 195 receptor la 1 0.01481222 2187044847 0.325547E24| 0123281244 ] ]
ZBT|ENSRNOGODIIIM5663 |FogrZa | Fo fragment of IgG, low affinity |la, receptor 1 00122781158 3 SEIT4575 0.05010282| -1.275008234 [i] i)
ZBE|ENSRNOGODIII04G452 |Fogrzb | Fo fragment of 135G receptor lb 1 0013257014 240873600 0. 445683745 0.188781043 i) i)
285|ENSRNOGOD000003138 |Ferla Fo receptor-like A 1 0010598453 1417177854 0084417075 0212470042 1] L]
220|ENSRNOGODD00011682 (Fes FES proto-oncogens, tyrosing kinase 1 0000547135 1.612285T61 0.05456141|  -1.341777451 ] ]
251 | ENSRNOGODNNII0E2E FYVE, RhoGEF and PH domain containing 2 1 0.00025TIES 1.765903845 0.0372411558 4032153091 [i] a
252 | ENSRNOGODIIIE4625 fiormin homology 2 domain contsining 1 1 0.022830839 1.2235975812 0.0T5126198) -1.515128863 i) a
253 | ENSRNOGODDI00D4655 fin bud initistion factor homolog (zebrafish) 1 0023413571 1384574821 0.055227013(  -0.543085705 1] L]
284 |ENSRNOGODD00021152 FKE0G binding protein 2 1 0008581134 1.7082819 0.095525108(  -0.751242208 ] ]
Z55| ENSRNOGODNNI14288 fibronectin 1 1 0.03822TIEE 2 543781418 0.3ZTTE132T 0. 48505529 [i] a
255 | ENSRNOGODINI 15850 fiolate receptor bata 1 0008123716 2E21BZEET 0.058118888| 0440154529 i) a
257 | ENSRNOGID00004T 446 forkhead box G2 1 0015288395 1488571837 0033528426 -0.54515402 1] L]
258 | ENSRNOGODD00020842 femitin light chain 1 1 0002682575 2 8TETOE4E 0.050525688  -1.5312186017 ] ]
255 | ENSRNOGODNNIGI2E slphs-L-fucosidase 1 1 0.004158155 1.565135045 0.06513208| -0.39382T158 [i] i)
300 | ENSRNOGODIII 16469 FXv'D domain-containing ion transport regulator 2 1 003527080 1.584727234 0. 245578526 -0.350653795 i) i)
301 | ENSRNOGODD0004169 fizzy and cell division oycle 20 relsted 1 1 0039540857 2.182668813 0.0887IT1Z2|  -1.175845688 1] L]
302 | ENSRMNOGODDI0021105 GA binding protein transcription factor, beta subunit 2 1 0027 159541 0631581974 10.243595862 0.0822T1205 ] ]
303 | ENSRNOGDII 15822 growth arrest and DMNA-damage-inducible, beta 1 0008081374 1.10519682 Q112751672 0591054250 [i] 1]
304 | ENSRNOGODIIII04589 pohypeptide M-acetylgalsctosaminyltransfarass 16 1 0.044444383 0.5T0ZI88T4 0.1320662595) 0058058406 i) a
305 | ENSRNOGOD0N00D1528 growth associated protein 43 1 0.041408175 1.158350383 0. 220721281 0221571812 1] L]
306 | ENSRNOGODIIIIZE3ES Grb2-binding adaptor protein, transmembrans 1 0.043237T422 0552015424 0.021044552 0. 448847035 1] 1]
307 | ENSRNOGOD000045251 (GasT growth arrest specific 7 1 0044028274 0857709709 0.05261051 0.420174252 ] L]
308 | ENSRNOGOD0IIITEID | GAfE growth differentistion factor & 1 0.00325T01T 1.785805348 0.145342135 -1.015960549 i) i)
302| ENSRNOGIDD0N457T2 | Gemin?  |gem (nuclear onganelle) associsted protein T 1 0047743535 1.385125002 0.180851245| 05757135558 4] L]
310 | ENSRNOGDDIII123TD | Gier growth factor, augmenter of liver regensration 1 0.0Z2302452 0. T8 2128T 0035586717  -0.48087TE11T 1] 1]
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311 | ENSRNOGOOM0 18506 | Ghdc GH3 domain containing 1 0.007TISTEES 1.649122857 1 1 0151660082 0. 4548 1] [i]
312 | ENSRNOGODMM038E4 | Gipci GIPC PDZ domain contsining family, member 1 1 0001853527 0997858138 1 1 0.058710295| -0.988352582 1] L]
313| ENSRNOGODM0011513 |Gla galactosidase, slpha 1 0035184471 0.65584547T i 1 0388555241  -D.OBISTITIT 1] L]
314 | ENSRNOGODMDII26544 | Glipri GLI pathogenesis-related 1 1 0.034502585 1.28588TTT4 i 1 0302300845 0. 3T0BME2E1 0 [
315 ENSRNOGODPDI0 14838 | Glipr2 GLI pathogenesis-related 2 1 0.04T0G5581 1.428661423 1 1 0147521861  -0.223044526 0 0
316 | ENSRNOGIDM0 12183 | Gine glutarsdonin 1 0042382181 0.501582752 1 1 0.337594155| 0159003316 1] [i]
31T | ENSRNOGIDMI001182 | Glitp ghycolipid transfer protein 1 0008941314 0.885168844 1 1 0193245018 0272116115 1] L]
318| ENSRNOGIDD0 15838 | Gmig glia maturation factor, gamma 1 0.0303554.24 1.478070554 i 1 0302308875  -0.180755213 1] L]
315 ENSRNOGDDDDI0 18782 | Gmnn geminin, DNA replication inhibitor 1 0.045083785 2280562569 i 1 0. 228778835 0. 7833284 0 [
320| EMSRNOGODPDI0EITE |Gnals |G protein subunit slpha 15 1 0044711122 1337311912 1 1 0.091147024( -0 73576E031 0 L]
321 | ENSRNOGOOMI) 16552 | Gnai? G jprotein subunit slpha 2 1 0011518625 0.715154656 1 1 0208765395  -0.352956505 1] [i]
322 | ENSRNOGODMM 19570 | Gng3 G jpratein subunit gamma 3 1 0.03528T084 0661963954 1 1 0154035101  -0.396120705 1] L]
323 | ENSRNOGOOINZE2ED | Gpaal ghycosylphasphatidylinositel anchor attachment 1 1 0.03584539 133127742 1 1 0126308013  -1.158633588 1] L]
324 | EMSRNOGODMDI004341 | Gpnd GPFNoop GTPase 1 1 0.011808117 0. 728842081 i 1 0.036663195|  -0.478357402 0 [
325 ENSRNOGODIDI0461ZE | Gpri08 |G protein-coupled receptor 108 1 0. 024582001 1.085750147 1 1 0.143543765|  -0.555103405 0 L]
325 | ENSRNOGODIMI005STT |GpriT6 |G protein-coupled receptor 176 1 0002855385 1174531242 1 1 0.055248121|  -0.B4ETSTTO4 0 [i]
327 | ENSRNOGODM 12628 | Gprig G jpratein-coupled receptor 18 1 0.038465175 0.830005422 1 1 0.427238465| -0.080593144 1] L]
328| ENSRNOGODMD2 1585 | Gprls G jprotein-coupled receptor 25 1 0023441832 2 523391051 i 1 0.0877E3672| -0.535782482 1] L]
325| EMSRNOGODRDI000ISE | GpriSh |G protein-coupled receptor 258 1 0.04241011 0619141869 i 1 0.048045445| 0. 380100817 0 [
330 | ENSRNOGOO0I000E412 | Gprefa |G protein-coupled receptor, class C, group 5, member A 1 0.024072132 1.58183252 1 1 0.4588066423| 0080845503 1] i)
331 | ENSRNOGOO046858 | Gps1 G protein pathway suppressor 1 1 0.025780Z51 1121272882 1 1 0135062506 0620248507 [i] a
332 | ENSRNOGIOMMNSTET | Gpocd glutathione perowidase 7 1 0. 005325564 1.811240442 1 1 0047692842 -0.571313842 1] ]
333 | ENSRNOGIDMN21105 | Gramdia | GRAM domain contsining 1A 1 0.030853458 0. 715467674 1 1 0.055335218| -0.BBT4T5345 1] L]
134 | EMSRNOGOINI02E541 | Grina glutamats ionotropic receptor NMDA type subunit assoc 1 0.045831322 1.580661942 1 1 0.143856T68|  -D.TROTHITI 4] [']
315 | EMSRNOGODMDI0 18585 | GrkZ G jprotein-coupled receptor kinase 2 1 0.019754085 0ETZ2A1906 1 1 0.172380318| -0.376858234 0 L]
335 | ENSRNOGODM0 14815 | Gridi G jprotein-coupled receptor kinase § 1 0011532722 0.53560107 1 1 0180689401  -0.30838153654 1] [i]
337 | ENSRNOGOOMZ1031 | Gm granulin precursor 1 10,02 1234865 1.599288168 1 1 0.057040273( -0.507TEB433 1] ]
338 ENSRNOGIOMIZ 1058 | Grad1 glutamate-rich WD repeat containing 1 1 0.045203503 0.542947052 1 1 0109856506  -0.722750282 1] L]
335| ENSRNOGIDMDII2STIS | Gstmi | glutathione S-trans i 1 0. 04750062 0958518421 i 1 0425738535 0.051883221 1] L]
340| EMSRNOGODDI04STTT | Gttt glutathione S-transferase theta 1 1 0.048144265 1. 226508768 1 1 0.279027445| -0.3B80055242 0 L]
341 | ENSRNOGIODI04T124 | G2 general transcription factor |IF subunit 1 1 0017109441 1.385902126 1 1 0.0T4471071 X0.918818418 4] a
342 | ENSRNOGIOM0MEM1E | Gifla general transcription factor 111 A 1 0.017238259 1.023021786 1 1 0167148673 -0D.615291285 1] ]
343 | ENSRNOGI0ODS22TS H2A histone family, member V 1 0. 006849735 0613339551 1 1 0453352387 0015702106 1] L]
344 | ENSRNOGI00DD011523 H2A histone family, member Y 1 0002883245 0.545604918 i 1 0.034536584| -0.5T0815451 1] L]
345 | ENSRNOGI00D00 10206 HZA histone family, member Z 1 0.0345TE547 0.528491225 i 1 0.222356458| -0.379T24T19 0 [
345 ENSRNOGO0M000 10834 |Hast hysluronan synthass 1 1 004475243 1633918518 1 1 0. 476308555 0.0554T6TE3 1] [i]
347 ENSRNOGOO00I004854 |Has2 hysluronan synthass 1 0.017645404 1.758075259 1 1 0453218192 -0D.0357Z1581 1] ]
348 ENSRNOGODM0II24265 |Hauss  [HAUS augmin-like complex, subunit 5 1 0.031048135 1. 220292232 1 1 0.055216 -1.011077873 1] L]
345| ENSRNOGI0DM053510 |Hefe2 host cell factor C2 1 0018538715 0 625306087 i 1 0021521861 -0 208855756 1] L]
350 EMSRNOGOD0DIIZEEET [Hels1 hematopoictic cell specific Lyn substrate 1 1 0.032655955 1. i 1 0.105361216| -0.652T33T68 0 [
351 | ENSRNOGODRDII00IZ4 |Hebp1 heme binding protein 1 1 95 1.529120004 1 1 0.0556219019|  -0.3823%6838 0 0
352 | ENSRNOGO0M00018363 |Hectdd (HECT domain E3 ubiquitin protsin ligass 3 1 0. 004505553 0 659521645 1 1 0130485553  -0.66TE21223 1] [i]
353 | ENSRNOGIDM0003464 | Hidl HID1 domain containing 1 1.2023035388 1 1 0.412365768| -0.210871253 1] L]
354 | ENSRNOGO00M000TTIE |Hmi3 histocompatibility minor 13 1 0.027648053 1131162877 i 1 0.05637T9T4| 0. 703588418 1] L]
355 | EMSRNOGODIDI0004EE |Hmgal | high mebility group AT-heok 1 1 0.047T791225 1.288530279 i 1 0.080179588| -0.852B54T44 0 [
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358 | ENSRNOGODDN332 1 high mobility group bose 2-like 1 1 0.008890E5T 0817670152 0.235254553 ) 0311725812 i) i)
35T | ENSRNOGOODIMI20ZZS homer scaffolding protein 3 1 0.011890842 T4 0.188571243 088661434 i) i)
358 | ENSRNOGO0OIN045838 HP51, bisgenssis of hysosomal arganelies complex 3 su 1 0028208153 1.80778 0.0591858539 -0.8921T1 0 Q
358 ENSRNOGOD00018433 HF358, biogenesis of hysosomal organelles complex 2 s 1 0.03858TT588 1203582368 0.0853481001( -1.05TG555T5 ] L]
360 | ENSRNOGODI0000E0E2 HCLE1 binding protein 2 1 0.009017032 0. 350525358 0.121482518 -0.55817221 [ [
361 | ENSENOGODI0001 153 heat shock transeription factor 2 binding protein 1 0.037T7 30638 0.603TB422E 0023384939  -0.520095639 L] L]
362 | ENSRNOGODI0001TE2E S-hyrdroxcytryptamine receptor 2B 1 0.0225451639 2. 42384857 0.006844562 |  -1.1676%8811 0 0
353 | ENSRNOGODDNIZ2 448 HtrA serine peptidases 2 1 0.005341578 0848351757 0121872023 0455 il i) a
354 | ENSRNOGOODIM 105044 hypoxia up-regulated 1 1 0.04328101 0. 71769644 0.111715812| 0572147292 i) i)
385 | ENSRNOGOOOINEE53 isoamyl acetate-hydrotyzing esterase 1 homalog 1 0.014181506 0BE2152308 0.087848053 | 0. 110030852 Q Q
356 | ENSRNOGODD000 14535 interferon induced transmembrane protein 2 1 00207156537 1.582914148 0.472481272| -0.021013457 1] L]
357 | ENSRNOGODID000150TE interferon induced transmembrane protein 3 1 0.018185091 0.71835954 0.05754279 0. 418752871 ['] [']
368 | ENSRNOGODI00031346 intraflagellar transport 22 1 0.017800152 1549484532 0. 1085885 -0.318406235 L] L]
369 | ENSRNOGODI0003 3456 immunoghobulin superfamity, CC subclass, member 4 1 0.031598T85 0957056015 0187375218 -0.861253722 0 0
370 | ENSRNOGODDIND 14557 insulin-like growth factor 2 receptor 1 0.023872505 0.543284TE 0. 103550855 -0.350251588 a a
371 | ENSRNOGODO00MIE204 (111Tre interieukin 17 receptor E 1 0.01827274 0. 584345TEE 0.132357504 1.2B25558T4 i) a
372 | ENSRNOGO00IM2015D (I118bp interleukin 18 binding protein 1 0.02797214 0.8542961T1 0. 442087057 | 0045800452 0 Q
373| ENSRNOGODD00004543 | ik interleukin 1 beta 1 0.02088256T 1.248655253 0.387TG6TETE| -0.255BT1673 ] L]
374 ENSRNOGODI000143TE | Mr2 interleukin 1 recepter type 2 1 0.016518585 2211628333 0178564595 -0.351813211 [ [
75| ENSRNOGODII00 14825 | 11 interleukin 1 receptor-like 1 1 0.0307EB085 3.081275519 023046914 | -1.1565549173 L] L]
376 | ENSENOGODI0023214 | 20k interleukin 20 repeptor subunit beta 1 0.008083525 1122252579 0.067334873|  -0.553011548 0 0
37T | ENSRNOGODDII0 15441 | [4r interleukin 4 receptor 1 0.021371078 1.856519002 0.102557134| 0. 352040811 i) a
378 | ENSRNOGO0D0M20032 (Impdhi  |inosine monophosphate dehydrogenass 1 1 0.815345198 0.131857T8T2| 0. TD45324T1 i) a
379 | ENSRNOGODOIM21985 (Impdh2  |inesine monophosphate dehydrogenase 2 1 002408041 0.5303.3 2844 0.048571685) 0441254854 Q Q
380 | ENSRNOGI006NZIT | Inhbb inhibin beta B subunit 1 0.033519613 1.084533595 0.453038066 0032315258 L] L]
381 | ENSRNOGODDOD01E1E2 | Intsd integrater complex subunit 2 1 0.0107462532 0. 84002205 0.119156438| -0.575328822 [ [
382 | ENSRNOGODDDIZENE | IntsE integrater complesxt subunit & 1 0.023246742 0. SEEEETY 0.079063789|  -0.864507T00Z L] L]
383 | ENSRNOGODI0012553 | Ipod importin 4 1 0.001717812 185073613 0086515592  -1.447003885 0 0
354 | ENSRNOGODDIII4252 | IrfZbpT interferon regulstory factor 2 binding protein 1 1 0.046802014 0.613813805 0.073535342| 0857210728 i) a
385 | ENSRNOGODDII01TEES | Irfe interferon regulstory factor 8 1 0.035952278 0.557907T4T4 0.11833048| -0.341882858 Q Q
358 | ENSRNOGODDII010021 | Isyi 151 splicing factor homolog 1 0.02337025 0500670234 003429329 0402588457 0 Q
38T | ENSRNOGODDOD0ET4E1 | ltgab integrin subunit slpha & 1 0.021010137 1.33351255 0.123522508| -1.0884TZ775 ] L]
388 | ENSRNOGODDOD001224 | ltgh2 integrin subunit beta 2 1 0.031433568 3.236262194 0150421074  -1.202410506 [ [
389 | ENSRNOGODII0IEZ2Y | Jdp2 Jun dimerization pretein 2 1 0.01732515 DEE0EE 0.026032756|  -0.410948T12 L] L]
350 | ENSRNOGODII0MI0ZE0 | Jmide arginine demethylzse and bysine hydrocylase 1 0.0088T1802 0983760512 0.014783045|  -D.553254331 0 0
351 | ENSRNOGODDII0 14526 Katnb1 katanin regulstory subunit B 1 0.0482806T2 1414171251 0.185148157| 0837513568 i) a
392 | ENSRNOGODDII5544 | Kendi potassium voltage-gated channel subfamihy D member 1 0.03727T4809 1.36381T065 0.103235225| 0. TE34835979 0 Q
353 | ENSRNOGODIINZ113T (Ketd15 | potassium channel tetramerization domain contsining 15 1 0.0465585T9 1.288501161 0.055327455) 0605843619 Q Q
354 | ENSRNOGOD000000231 |KetdiT | potassium channel tetramerization domain containing 17 1 0.016882284 0858307273 0.05624 7585 -0.5887TT153 1] L]
395 | ENSRNOGODIO00Z0EED (KIhi2 kelch-ike family member 12 1 0.007520861 0. 344176042 012683077 -0.68BG31844 [ [
396 | ENSRNOGODII0MI1ETE | KIhiZ2 kelch-like family member 22 1 0.002805185 0652838104 0150191987  -0.352303014 L] L]
35T | ENSRNOGODII00I1508 | KIhG kelch-like family member § 1 0.017833805 1. 486376319 0114364113  -0.505629119 0 0
358 | ENSRNOGODDIIE148T (Krement |kringle contsining transmembrane protein 1 1 0.033012855 0.913855593 0101515208  -D.442555412 a a
359 | ENSRNOGOD0IM20542 (Krtcap? |keratinocyte associsted protein 2 1 0.007T421763 0. 724662418 0.018703282| 0438154358 0 Q
400 | ENSRNOGO00II0 11054 (LaptmS | hysosomal pratein transmembrane 5 1 0.031472728 1.680552443 0.052556T2| 0839188716 0 Q
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401 | ENSRNOGDO0MMIZ 1856 (Lat? linker for activation of T cells family, member 2 1 0.038585515 1.240110725 0.07T3428T58 054284708 [i] [i]
402 | ENSRNOGD00MI01250 (Lfng LFNG O-fucosylpeptide 3-beta-N-acetylglucosaminyltras 1 0.0078EESTI 1.242628853 0122713359 08530895312 1] [+]
403 | ENSRNOGD000000%8E4 |Lgalsi  |galectin 1 1 0.047222123| 2127285759 0.08437TG5T|  -0.240B15525 0 ]
404 | ENSRNOGDOOIIITIST (Lhpp phosphohysine phosphohistidine inorganic pyrophosphatd 1 0.015843182 0.T4EBEERI2 0.241848838| -0.62T15408T [i] [i]
405 | ENSRNOGDDOMI045583 (Lilrb3 leukocyte immunoglobulin fike receptor B3 1 0.02 1858506 2. 403728348 0.054474312| -1.T12786575 [i] [i]
406 | ENSRNOGDO0MINEE422 (Lilrb3b leukocyte immunoglobulin-fike receptor, subfamiby B (wi 1 0.04207227T1 1. 70807234 0.44844455) 0084813605 1] [+]
407 | ENSRNOGD000002T811 | Lilrb4 leukooyte immunoglobulin like receptor B4 1 0.021840714 4.550837941 0137206075 -2.011131535 0 ]
48| ENSRNOGDD0D0025448 | Limd2 LIM domain containing 2 1 0.001363424 1582514272 0.111535063 -0.91630028 0 1]
405 | ENSRNOGDO0MII0 147D | Limk1 LIM domain kinase 1 1 0.018448314 0. 702063133 0180884147 0.500377428 [i] [}
410 | ENSRNOGDI018854 |Lipg lipase G, endothelial type 1 0.0Z2528135 1.241353751 0.497812578 0.001418879 1] ]
411| ENSRNOGDO000D0334E | Ligl LLGL1, scribble cell polarity complex compenent 1 0.022055824 1323473481 0.195624551( -0.TOGT1G538 0 ]
412| ENSRNOGDO000016181 |LmanZ  (lectin, mannose-binding 2 1 0.022510672 1546836417 0.07T1383077(  -1.160B40485 0 1]
413 | ENSRNOGDOOMI0ZID (Lmf1 lipgse maturation factor 1 1 0.043683154 1. 264334705 O.135TTSETT| 40571235259 [i] [i]
414 | ENSRNOGO00M30345 (LOC 10039 ribosomal protein S20-like 1 0.0378183T1 0.857195352 0291747328 0185321617 1] [+]
415| ENSRNOGD000002 1506 | LOC 10034 ferritin light chain i-like 1 0.0056183T1 1.087684405 0.056052132( -0.782032303 0 ]
416| ENSRNOGD0000020052 | LOC 100234 ribosomal protein S12-ike 1 0.015182953 1.06260444 0.2e0820184(  0.0B3EE1TED 0 1]
417 | ENSRNOGDO0MA315Z (LOC 1003 ribosomal protein 518-like 1 0.030BEE04 2185428738 -1.4348518585 [i] [}
418 | ENSRNOGO00MINZE512 (LOC 10034 ribosomal protein S528-like 1 0.044518537 1.052484588 0481195517 -0.00T147818 1] ]
415| ENSRNOGDO0000SZ2TZ | LOC 10034 ribosomal protein S12-ike 1 0.005211918 1.510402111 0.052425005( -0.641838755 0 ]
420| ENSRNOGD0000018471 | LOC 100234 ribosomal protein S15-ike 1 0.08T286258 1042814751 0261808427  -0.07T5020451 0 1]
421 | ENSRNOGD00M21355 (LOC 1003 ribosomal protein S8-like 1 0.0058551 TS ERAIGE4E 0.0435T0TEE| 40351801538 [i] [}
422 | ENSRNOGOO0M045885 (LOC 10034 405 ribzsomal protein 517-like 1 0.001424246 0.539933118 03884008 -0.05385798 1] ]
423 | ENSRNOGD00000Z2426 |LOC 10254 uncharacterzed LOC 102545854 1 0.000404862 1.645045659 0.057588T1T| -0.948182852 1] 1]
424| ENSRNOGD0000055238 | LOC 10254 uncharacterzed LOC102545714 1 0.033736325 248408538 0.159526528  -0.821922477 0 1]
425 | ENSRNOGDD0M0045480 (LOC 10259 KRAB domain-contsining protein ZNFT4T-like 1 0035461003 0.552473258 0117198883 085402825 [i] [}
426 | ENSRNOGODIIIZESS2 (LOC 1025605 ribesomal protein L12-like 1 0.012088132 0.908619057 0.452894388| 0020833832 4] [+]
427 | ENSRNOGD0000045031 |LOC 10354 antigen peptide transporter 2 1 0.034151714  0.51TBTESE3 0. 1257|  -0.034351333 1] 1]
428| ENSRNOGD0000048456 | LOC 10234608 ribesomal protein LE 1 0.01415061 1.2407 19885 0.204851176(  -0.154558483 0 1]
475 | ENSRNOGDDDNI045580 (LOC 10834 coronin-T-like 1 0.045201848 0. 757487458 0067101303 0831176248 [i] [i]
430 | ENSRNOGR00MZE20 (LOC2450d RoBo-1 1 0.017225285 2. 541990008 0.202153782| 0372583531 1] ]
431| ENSRNOGD0000032504 | LOC3E05] similar to alpha-fetoprotein 1 0035275581 1.245080231 0.03855652|  -0.850645346 1] 1]
432| ENSRNOGD0000001288 | LOC4%81] hypothetical protein LOC4SB154 1 0.012331287 225103277 0.08142803%(  -0.947532632 0 1]
433 | ENSRNOGOOII0ITEET (LOCESNE] similar to cullin 7 1 0.0225TT064 1.715284503 0109194282 | -0 851608356 [i] [i]
434 | ENSRNOGOO0MI048881 (LOCEEIS1 similar to paired immunoglobin-like type 2 receptor beta 1 0.027210251 2423207778 0.211828081 H0.35T207272 1] ]
435| ENSRNOGD00000Z24TD | LOCSE55] similar to TRS3-regulating kinase (pS3-related protein kin 1 0.04131122( 0831481278 0.1213588T1 -0.735ITI4 0 1]
435 | ENSRNOGD000003TITE |LOCEESTY zimilar to osteociast inhibitory lectin 1 0.03001131 IAETTT48T 0102756431 0 1]
437 | ENSRNOGDDIMIEITSZ (LOCEE55] ypothetical protein LOCEBEZRES 1 0004055303 0.657330454 0434152678 [i] [i]
438 | ENSRNOGODOIIIETSE (Lood2 hysyl oxidase-like 2 1 0.032417828 1.850520041 0.0842688T8 1] ]
435| ENSRNOGD000000505E |Lpcatd  |hysophosphatidylcholine acyltransferaze 4 1 0.03 3583063 1355230344 0111374112  -0.354287344 0 1]
440 | ENSRNOGDDIMINE31E |Lrpapl LOL receptor related protein associated protein 1 1 0.00EB4028T 0681602608 0.03380753T| -D.2ES0518B9 1] [i]
441 | ENSRNOGDD0MI013542 (Lorc4d leucine rich repeat contsining 41 1 0.005964.2054 0.5061385653 0.089190058| -D.B16T20411 [i] [i]
442 | ENSRNOGOOOMIZTZES (LircTS5a  |leusine rich repeat containing T5A 1 0.02504379 0.8T955T413 0259818552 | 40313355024 1] [+]
443 | ENSRNOGD000001 2730 | Lrrki leucine-rich repest kinase 1 1 0013177588 1.0307678T2 0.047178401| 0424558505 1] 4]
444| ENSRNOGDO0D002ET1E |Lem10  [LEMID, UT small nuclear RMA aszociated 1 0.023111647|  0.7EE00BEST -0.485T02E8T 0 1]
445 L=m4 1 0.013321702 1. 227293787 -0.534548505 4] [}
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445 | ENSRNOGODDDIE4548 |Lss lanostenol synthase 1 0.047885254 0.711255335 0.055802553 |  -0.750274881 ] 0
44T | EMSRNOGODDOD15264 |Ltbr hymphotoxin beta receptor 1 0.045182263 0105008685  -1.0453T1187 ] 0
448 | ENSRNOGODI0NIIIT |LyBS hymphocyte antigen 85 1 0.041802234 0.355501483 0.158508145 i) 1]
449 | ENSRNOGDD00I34129 |Lyc2 hysoryme C type 2 1 0.036257837 . 0157522585 0490341309 0 Q
450 | EMSRNOGODDOII1006T |LyplaZ | hysophospholipase || 1 0.0355535962 1.403215405 0.113376585| -0.914283252 [ 0
451 | ENSRNOGODIIIIDEEZE |Lyz2 hysozyme 2 1 0.019178155 2374400058 0. 207BT4TET| 0441670325 i) 1]
452 | ENSRNOGII00001ETD | Lztri leucine-zipperlike transcription regulstor 1 1 0.032024136 0.EB1518545 0110800717  -D.580714229 0 Q
453 | ENSRNOGODDODD1 265 |Madill | mitetic amrmest deficient 1 like 1 1 0.005544831 1.678516686 0.185533756 -0.58215382 L] 0
454 | ENSRNOGODDOII15462 | Mad2!1bp | MADZLI binding protein 1 0.0270471 1.407486224 0.0543006|  -0.600TI0ETE L] 0
455 | ENSRNOGODI00DDEIST |Masa macrophage enythroblast attacher 1 0.045T00T1 0.72357T428 0.106685058| -0.525503823 i) a
455 | ENSRNOGODD00D1503T | Mafb MAF bZIP transcription factor B 1 0.017254859 1194814787 0251574553 0147534552 L] 0
45T | EMSRNOGODDOXI12EE9 |Manibl  |mannesidase, alpha, class 1B, member 1 1 0.013776291 0.748545024 0.064835873|  -0.518634802 [ 0
458 | ENSRNOGDDI000ZIST0 |ManZb1 |mannosidase, slpha, class 2B, member 1 1 0.01207T5305 0.543181352 QO 1Z3Z2TE02| 40257603411 i) 1]
459 | ENSRNOGODII0131TT |Map2ki |mitagen-activated protein kinase kinase kinass 1 1 0.033743535 1.055851274 0.168591889|  -0.434072028 0 Q
460 | ENSRNOGODDDIII0STE |Meoin | mucelipin 1 1 0.026887042 0.797608538 0.100054134|  -0.4280823804 [ 0
481 | ENSRNOGDDI0IS4EIE | Mcrs1 microspherule protein 1 1 0.045433832 1.55889142T Q152711744 1051507132 i) a
462 | ENSRNOGODIII015384 | Medii mediator complex subunit 11 1 0.013852435 0.74917347 0.265888008| -0.08BE230TE 0 0
463 | ENSRNOGOD0D00IETI1 (MedZd4  |mediator complex subunit 24 1 0.0044155T1 0.65488332T 0.102202507|  -0.T4858T064 ] 0
464 | ENSRNOGODDOIZ1 280 | Meis? Meis homeobox 3 1 0.049104062 0.ET9838365 0163691745  -0.585345284 L] 0
485 | ENSRNOGODINNI15505 | Mfaps microfibril associated protein 5 1 0.0224D8553 1.480050423 0128251778 0. 2518850859 a a
438 | EMSRNOGOD000012534 |Mfsd1D  |major facilitator superfamily domain containing 10 1 0.0288T418 1.7503591187 0053564513  -1.448910517 1] 0
46T | EMSRNOGODDOIZ4TED | MGCEE21) hypothetical LOCZETTSR 1 0.045208462 0.721125318 0.082248052|  -0.388491005 [ 0
438 | ENSRNOGODDI000TT42 | Mgst microsomal glutathione S-transferase 1 1 0.008515558 1182854142 0.412518033 0.025408533 i) 1]
489 | ENSRNOGODID0030T | Micall microtubule asseciated moneoygenase, calponin and L 1 0.00907TT443 1.262314604 0.072840358| -1.101231088 Q Q
470 EMSRNOGI0000016244 | Mical? microtubule associated moneogygenase, calponin and L 1 0.015884285 0.7562T3348 0.08E851521 -0.2ET453543 ['] 1]
471 | ENSRNOGDDIIIZ2E2T | Micall? MICAL-liks 2 1 0.016338391 1221738558 0.0545590345)  -1.133850852 i) a
472 |ENSRNOGIODIII1TEIZ | Miga2 mitoguardin 2 1 0.029952857 1.357114038 0.1335994588| -1.058164447 0 Q
473 | ENSRNOGODDOOI403ED |MIBTS | microRMNA BT5 1 0.018480534 1.387814416 0.44142535 0124287554 ] 0
474 | ENSRNOGODDOIDDETTE |Mmp19 | matrx metallopeptidase 19 1 0.0380865442 1.5337TE13 0,092 18R -0.36286228 L] 0
475 | ENSRNOGDDIIDI15113 |Mocos mohybdenum cofactor sulfurass 1 0.015988652 0.732515246 0. 207056548 0. 1538TEE61 [i] (1]
475 | ENSRNOGODII0011784 |Mocsi maohybdenusm cofactor synthesis 1 1 0.003458858 1.355383174 0083585752  -0.7TE3BTRES1 ] 0
47T | EMSRNOGODDDII0TEED | Mok MOK protein kinase 1 0.007233848 1.216038522 0.025720088|  -0.482422431 [ 0
478 | ENSRNOGODIIIN01398 |Mospd? |motile sperm domain containing 3 1 0002080551 1.704551406 0.07T3545135 -1.20722424 i) 1]
479 | ENSRNOGDDI000193%4 |Mpv 1TI2 | MPV1T mitochandrial inner membrane protein like 2 1 002238832 1.85095628T 0.059815475| 0892822867 0 Q
480 | EMSRNOGODDOMI1608E | Mpel2 miyelin protein zere-like 2 1 0.010807662 0.783455G82 0. 117818428 1.206320682 [ 0
481 | ENSRNOGODIIIIDE548 | MrcZ mannose receptor, C type 2 1 0.025175T81 1.7725668011 0.150551134| -0 05055054 a a
482 | ENSRNOGODIIN012428 | Mrgprf MAS relsted GPR famity member F 1 0.039155389 0.536820389 0. 383228881 40.123680418 0 0
483 | ENSRNOGODD00IIIGEE |Mrgpre? | MAS related GPR family member X2 1 0. 03580022 1 1.657T7528 0.125%42211|  -1.245840428 L] 0
484 | ENSRNOGODDOIIZE211 | Mril methyithicribese-1-phosphate isomerase 1 1 0.008442831 1.218880728 0. 115847321 -1.135040509 L] 0
485 | ENSRNOGODIIIMIISZET | Mrpl52 mitochondrial ribosomal protein L52 1 0.0443TE802 0.667T01 79T 0.114508351 -0.515845515 a a
488 | EMSRNOGODD00IE0ISE | Ms4afbl |membrane-spanning 4-domains, subfamily A, member & 1 0.044501758 1.2TBB48857 0402251083 0128037214 1] 0
48T | ENSRNOGDID000I1ZTTS |Msri macrophage scavenger receptor 1 1 0.035120E888 31.7T94188358 0.205251428| -1.0T2135%6T 1] 1]
458 | ENSRNOGODIIIIESI1S | MitgZ mitochondrial ribosome-associsted GTPase 2 1 0045250803 0.850TE02T 0. 255841735  -0.333805874 i) 1]
489 | ENSRNOGODIIMZ0ETT | MusBi MUSE1 structure-specific endonuclease subunit 1 0.039855734 1.32521659 0. 100218881 -1.047361478 0 Q
450 | EMSRNOGO000001T288 |Mustni  |musculeskeletal, embryonic nuclear protein 1 1 0.008512234 0.870154242 0128251018  -D.Z23ET4027 ['] 1]
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491 | ENSRNOGODDOIIITEET | Mutyh muty DNA ghrcosylase 1 0.0DEE51 065 0. 200ET2E21 0.0568158T5|  -1.197043385 0 ]
452 | ENSRNOGODI0001T34% |MvbiZa | multivesicular body subunit 124 1 0.034182T4T7 1.500881501 0.05825T982| 40892560213 [i] [i]
453 | ENSRNOGIIIZ01E2 |Myp major vault protein 1 0.046156955 1.520381534 01670982 |  -0.842275806 1] [+]
454 | ENSRNOGOD000015244 | MooraB matrbc remodeling associated B 1 0.012513178 0.T168TT485 0.27T5345804| -0.055584405 1] 4]
485 | ENSRNOGODDOII15235 | Mybbpia |MYE binding protein 1a 1 0.0320T84TT 0.64589TEZ2 0.081840701| -0.726881918 0 ]
455 | ENSRNOGODIIID1982T |MybpcZ |myosin binding protein C, fast-type 1 0.02229280T 3.35584 1485 0103257635  -1.9596884881 [i] [i]
457 | ENSRNOGDD00013834 |MydB8  |myeloid differentistion primary response 88 1 0.03638358 0.527568801 0.0T4058853 | 0. 255417455 1] [+]
455 | ENSRNOGODD0I45883 |Mydgf  |myebid-derived growth factor 1 0005141301 1572178555 0.075847252| 0882048873 4] [+]
455 | ENSRNOGODDODI16SE2 | MyhT myesin heavy chain T 1 0.04T343765 2. 258131069 0.Z54873388| -0.425285T18 0 ]
500 | ENSRNOGODIIIIE414D | Myl myosin light chain & 1 0.007333145 1.313150543 0.0346T0023 |  -0.531547311 [i] [i]
501 | ENSRNOGODIIIITTEAS | Mylpf myesin light chain, phosphonylatable, fast skeletal musg 1 0.004443854 0.TE335TTH 0.007385078| 0335978917 1] [+]
502 | ENSRNOGODDOIES21S |Myoifa |myosin XVA 1 0. 008550853 05847312492 0050535818 0548513831 1] [+]
503 | ENSRNOGODDOIDDE40D |Myolf  |myesin IF 1 0.044224122 2.43815078 0.006030691(  -1.178885842 0 ]
504 | ENSRNOGDDII16258 | MyoSh myosin [Xb 1 0.018605751 1.26688 1455 0.062582208| -1.039152702 [i] i)
505 | ENSRNOGODIIMIZE2TS | Myrf myelin regulstory factor 1 0.0197 18847 2.4T3023081 Q.ZZETTOOBE| -D.5TZB4TD4E 1] ]
505 | ENSRNOGODDDINZ2TI | Masa N-acylethanolamine acid amidase 1 0.004433065 1138008916 0.18837T3TET|  0.117184862 1] [+]
50T | ENSRNOGODDOINZEE4 | Macei nucleus accumbens associated 1 1 0.021445653 1.011885205 0.163372733|  -0.904204553 0 ]
508 | ENSRNOGDDI0IZITIE |Nadsynt | NAD synthetase 1 1 0.028037377 1. 202478557 0.002205572| 40508173545 [i] i)
509 | ENSRNOGODI0008064 | Naga alpha-N-acetylgalactosaminidase 1 0.035085858 0. 726328881 0.054848424|  -0.643458315 1] [+]
510| ENSRNOGODD0NIZZ381 | Maglu N-acetylalpha-glucosaminidase 1 0001875457 0. 764320065 0055830508  -0.91803568T7 0 [+]
£11|ENSRNOGODDOID158E4 |Mapsa  |napsin A aspartic peptidase 1 0.010485485 2. TIZA0TTET 0.151388458| -0.750860T45 0 ]
512 | ENSRNOGODIII0I264 | Nats M-zcetyltransferaze 9 1 0.025258255 1. 208072358 0.055180057| 0602035481 [i] [i]
513 | ENSRNOGODI0000E42E | Nav nEUron navigator 1 1 0.004891249 1.333528742 0. 210048273 1] i)
514 | ENSRNOGIDD00II125D | Mcam newural cell adhesion molecule 1 1 0.00804573 3184311828 0.114208585 -1.275855125 1] [+]
£15| ENSRNOGODDODDDES4D | Mcid neutrophil cyteselic factor 4 1 0.001:385837 2853591149 0.06T8TE04( 0814510775 0 ]
516 | ENSRNOGDDI00I31818 |Nckipsd | NCK interacting protein with SH3 domain 1 0.033345424 0.848860155 0.0TE540501 S0.82381835 [i] [i]
517 | ENSRNOGDIII19014 | Ndst M-descetylsss and M-sulfotransferase 1 1 0.018208951 0.5201 14857 0.4TB519619| -0.0418458T8 1] [i]
518 ENSRNOGODDIOIIIETOR |Mecabd | N-terminal EF-hand calcium binding protein 3 1 0.04354348 20EEIET44Z 0.057085645| -1.255388734 0 [+]
515 ENSRNOGODDODDDE42T |Mecap? |MECAP endocytosis associated 2 1 0.0065 13885 1.283747407 0.08Z258072  -0.825426101 0 ]
520 | ENSRNOGDII00I154T4 | Nelfa negative elongation factor complex member A 1 0.030623543 0.6T2TEE41 0.032583754 -0.57134035 [i] [i]
521 | ENSRNOGDI00IISITT | Nelfb negative elongation factor complex membser B 1 0.0196754T1 0.955059437 0.185347383| 0. TEBOZSZIE 1] [i]
522 | ENSRNOGODDOID042D | Nelfe negative elongation factor complex member E 1 0.025215502 1.837036748 0.085283425|  -1.0BT232154 1] [+]
523 ENSRNOGODDOII1590T |Mfkbie |MFKB inhibitor epsilon 1 0.019104238 0. 932758475 0.067791325|  -0.4300780ET 0 ]
524 | ENSRNOGDDIIINIIEETT | Ngf nerve growth factor 1 0.045875315 0.B56068T08 0141057788  -0.580108535 4] [i]
525 |ENSRNOGODII011445 | Nkaini Sodivm/ipotassivm transporting ATPase interacting 1 1 0.037539854 1.4074250591 0.14916123|  -0.639097806T 1] [i]
525| ENSRNOGIDD0D 15430 | Nign2 neuroligin 2 1 0005585766 088391373 015847714 0421538185 1] [+]
52T | ENSRNOGODDOMIZOTZT | Mmed NME/NMZ? nucleoside diphosphate kinase & 1 0.03 7403902 0202044782 0.150022135| -0.27T890680 0 ]
528 ENSRNOGODDIOINEG2D | Nnmt nicotinamide N-methyltransferase 1 0.022580374 1403386518 0. 20645769 0. 298705321 0 ]
529 | ENSRNOGODII10209 | Nol12 nucleolar protein 12 1 0.045713951 1.4B2084743 0.088517613) -0 953285781 1] [i]
530| ENSRNOGODDONIZ0321 | Mop NOP3 nucleolar pratein 1 0.048135852 0.852182837 0.051457348| -0.584708258 1] [+]
£31|ENSRNOGODDOMI12062 | Mpc2 NFC intracellular cholesterol transporter 2 1 0.024525685 0. 926534422 0.088230467 |  -0.208022247 0 ]
532 | ENSRNOGODIDIIDEITE |Nppa natriuretic peptide A 1 0.04537T1905 3. 844587264 0181012172 -1.035273067 0 ]
533 | ENSRNOGODIIIM121TZ | Nrih3 nuclear receptor subfamily 1, group H, member 3 1 0.040991754 1.4785668583 0.165607544| 40649501683 1] [i]
534 | ENSRNOGODDDIDETS2 | Mrid nuclear respiratory factor 1 1 0.005138538 10.84663588 0.094203385( -0.578B54573 0 [+]
£35| ENSRNOGODDOIDD145D |Msunt | MOFPZ'Sun RMA methyltransferase family member & 1 10.01357 2882 1311708328 0.072033722| -0.8TT183TE2 0 ]
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538 | ENSRNOGOD000000034 |MuskZ  |NUAK famity kinase 2 1 0.000248121 020632442 1 1 0.34463078 0.088037473 [i] [i]
537 | ENSRNOGIDIN2ET4 | Nubp1 nucieotide binding protein 1 1 0.014252258 1.122100048 1 1 0200423488 0477177841 1] L]
5318 | ENSRNOGODD015080 |MubpZ  |nucleotide binding protein 2 1 0036728354 1248861786 1 i 0.142195573|  -0.481T908TE ] [
539 | ENSRNOGODIDIIZ0EES | Nuchi nucieobindin 1 1 0038712606 1.149453509 1 1 0182652162 -0.591259559 ] 0
540 | ENSRNOGODI002185 | Nudtd nudic hydrolsse 3 1 004111413 0.915515833 1 1 0117310737 -0.64351058 [i] [i]
541| ENSRNOGODI0002085T |Mumbl | NUMBHike, endocytic adaptor protein 1 1.299048345 1 1 0214234543  -0.7818050%5 1] L]
542 | ENSRNOGODIDI0ZE1EE |MupiBE  |nucleoporin 188 1 0001812702 1.04045792 1 i 0.061858761| -0D.8TE187T924 ] [
543 | ENSRNOGODIDI00EZS0 | Mup21D  |nucleoporin 210 1 0042355286 1.0845760TE 1 1 00883591973 -0 S6EIE2E1 ] L]
544 | ENSRNOGODI0I055750 | Nup210l [nucieoporin 210Hike 1 0.037580305 0. 78236835 1 1 0.084512558( -0.333840375 [i] [i]
545 ENSRNOGOD00023253 | Nup214  |nucleoporin 214 1 0.045229157 0.585042647 1 1 10094330263 -0.88490546 1] L]
546 | EMSRNOGIDDI0IE1TE | Mxn nucheoredoxin 1 0.024601338 1.382723585 1 i 10.068535404 -0.503481685 ] [
54T | ENSRNOGODIDI004TOD | Mxti nuchear transport factor 2-like export factor 1 1 0.005238849 1.133689004 1 1 0.0383625865| -0 4TEHE04ED ] L]
548 | ENSRMNOGODII048431 | Mynrin NY'M domain and retroviral integrase containing 1 0007127371 0.727145015 1 1 0.055995035| 0245452826 [} a
543 ENSRNOGO0000005243 | Oaf out at first homolog 1 0.046382318 1361988573 1 1 037320502  -0.23833T121 1] L]
550 | ENSRNOGODIDI0N215G | Ociad2  [OCIA domain containing 2 1 0.013960852 2132472976 1 i 0145005034 |  -0.35T185452 ] [
551| ENSRNOGODIDI0E2140 | Oggl B-oxcoguanine DNA ghroosylase 1 0021652589 0.642415821 1 1 0035151921  0.324342208 ] L]
552 | ENSRNOGODD056215 | Oirt oxidized low density lipoprotein receptor 1 1 0.025928488 2372087817 1 1 0.4573594731( 0202374579 [i] [i]
553 | ENSRNOGID00011781 | Oplah S-ontoprolinase (ATP-hydrohysing) 1 0.026324529 14774623107 1 1 0.124996828| -0.991419025 1] L]
E54| ENSRNOGODRDI00142T | Orail ORA| calcium release-activated calcium moedulator 2 1 0024804772 1.828362217 1 i 0.029050962| -0.52586THED ] [
556 | ENSRNOGODIDI0IEET | Orcl onigin recognition complex, subunit 1 1 10,04 TOZSEE 2. 498588648 1 1 0079129784  -1.9632T8604 ] L]
556 | ENSRNOGODD00TESS | Orml oresomucoid 1 1 0.03314088T 1.575325884 1 1 0. 225060685 0.1941345 [i] [i]
55T | ENSRNOGODZEETD | Os9 053, endoplasmic reticulum lectin 1 0.014813875 0.6TB487734 1 1 0332827322 0.14818618 1] L]
558 | ENSRMNOGIMNEETIS | Oscar ostenclast associsted, immunoglobulin-like receptor 1 0.015227384 1.063588485 1 1 0071038032 0665834418 1] L]
559 | ENSRNOGODIDI004Z10 | Osrl odd-ckipped related transciption factor 1 1 0015004758 1. 202785401 1 1 0. 2802247358 0.151900102 ] L]
560 | ENSRNOGID0000 1300 | P2t purinengic receptor P2X 4 1 0.03TETEES5 1379818787 1 1 0.156515964|  -0.209418555 [i] [i]
51| ENSRNOGDIDN001S2T0 (P2ry6 pyTimidinengic receptor P2YE 1 0.025021033 1218196011 1 1 0.044222123|  -0.500339547 1] L]
ENSRNOGO00DI0160TT |F3h3 prolyl 3-hydreogylase 3 1 0.013572T12 1.7480768375 1 i 0.100467855| -0 504585389 1] L]
EMSRNOGO0ODIDIETET |Fihd prelyl -hydrescylase family member 4 {non-enzymatic) 1 0.004384251 1.50083 1817 1 1 0140408524 | 0818260812 ] L]
ENSRNOGOMIITET4 | Padi? peptidyl arginine deiminass 2 1 0.045323839 0.711384559 1 1 0135277153  -0.381533473 [i] [i]
ENSRNOGO0ODI0 18838 | Panx potyamine cxidase 1 0.0255185599 0.90856TETE 1 1 0.104330529|  -0.519004829 1] L]
ENSRMNOGIDM011311 |Papss1 |3 -phosphoadencsine 5 -phosphosulfate synthase 1 1 0.037438558 0.583530684 1 1 0.08058TER4 4] L]
ENSRMNOGHMD0 12830 (Pagrd progestin and adipol receptor family member 1 0.02T01 2856 1.0850268802 1 1 0. 14TE08441 -0.5Z3ZTEEIG [i] i)
ENSRNOGO0000Z1221 |Poedia C-ssterase domain containing 14 1 0026781739 0.508485107 1 1 0.053336942| -0 838051228 [i] [i]

569 | ENSRNOGID0M020T42 | Ponxd pecanex homalog 3 1 0020711123 1.747954589 1 1 0.082758TTE|  -1.373z22218 1] L]
570 | ENSRMNOGOMN0 10832 | Pdgfr platelet-derived growth factor receptor-like 1 0.003315185 1505227543 1 1 0.288437554 0127710824 4] L]
E71|EMNSRNOGODIDI013EES |PdlimT  |FDZ and LIM domain 7 1 0015768844 2.016713107 1 1 0089622006  -1.092625364 ] L]
572 | ENSRNOGID000013572 | Peft pents-EF hand domain containing 1 1 0.022110061 1.225738631 1 1 0.140350554|  -0.730281318 [i] [i]
573 | ENSRNOGIDD0ZE0S | P4 platelet factor 4 1 0033238122 2. 13088655 1 1 0.177660023|  -0.410334276 1] L]
574| ENSRNOGODMI001214 | Pk phosphofructokinase, liver type 1 0.042653058 1658442388 1 i 0107518551 -1.025220889 1] L]
575 | ENSRNOGODIDI0IIETE |Pind prefilin 1 1 0.024184853 0.9584306847 1 1 0.082169082|  -0.714058942 ] L]
578 | ENSRNOGOIINN014T82 | Pgghg protein-glecosylgalactosylhydrogyhysine glucosidass 1 0018680782 085072014 1 1 0.05880358| -D.B6165TT24 [i] a
57T | ENSRNOGIMMNZ943 | Pgsi phosphatidyighycerophosphate synthase 1 1 0.026109523 1.435528829 1 1 0.113689883| -0.890208914 1] L]
578 | ENSRNOGIDM0I0N0EE |Fhida?  |pleckstrin homology-like domain, family A, member 3 1 0.005832425 1505416211 1 i 0.185356113|  -D.G261765T1 1] L]
E79| ENSRNOGODIDII1ETS4 |Fhyhdl |phytancyl-Coh dicooygenase domain containing 1 1 002131122 1.021117874 1 1 0.12852424] 0453128048 ] L]
580 1 0.8948351T1 1 1 0.07E08227| 0641150064 [i] [i]

ENSRNOGIHMIN011355 Pigs phosphatidylinositel ghycan anchor biosynthesis, class
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581 | ENSRNOGOID0M 14850 | Pigt phosphatidylinozitol ghycan anchor biosynthesis, class T| 1 0.032187713 0.755487317 0.078500724| -D.E11TH2452 4] 1]
582| ENSRNOGOD00034228 |Fiklc2g |phosphatidylinositold-phosphate 3-kinase, catahytic subs 1 0.02752485 2275235551 0.08845831 0.306054385 1] 1]
553| ENSRNOGODD000 18845 |Fik2cd | phosphatidylinesitol4, 5-bisphosphate 3-kinase, catahytic 1 0.016816500 1.44405826 0.082335425]  -1.084B35714 ] ]
524 | ENSRNOGODD00054954 | Pirk -like receptor B 1 0.019117164 1320691384 0.285847557|  -0.207T250418 ] ]
585 | ENSRNOGOD0DIMIETT | Plib cAMP-dependent protein kinase inhibitor beta 1 0.016001379 1. 732265579 0.063780458|  -0D.56Z250485 [i] [}
585 | ENSRNOGI00030 11325 |Pkm pyTuy ate kinsse M1Z 1 0.048915523 1.0584400596 0.1473157T1 0779918435 i) 1]
BET | ENSRNOGO000I) 15855 |Pla2gis |phespholipase A2, group XV 1 0.000401214 1.133345034 0.010848148|  -0.303850108 ] ]
588 | ENSRNOGODD000 18825 |PlaZg2d |phospholipase AZ, group 1D 1 0.020800772 0.84280455 0.303435654 0.123053018 1] 1]
585 | ENSRNOGODD0000Z21T |Plack placents-specific & 1 0.008508524 2. 109452325 0.115308572 0.567338218 1] 1]
550 | ENSRNOGODD00001285 | FlbdZ phosphelipase B domain containing 2 1 0.034564200 1522056581 0.21421702| -0.81733788T ] ]
591| ENSRNOGODD00021150 |Pich3 phospholipase C beta 2 1 0.002705882 1517582074 0.137840835 -0.58408752 ] ]
552 | ENSRNOGO00DID 156504 |Pid2 phospholipese D2 1 0.027501538 0.648815352 0. 112218875 -0.30322889 [i] [}
593 | ENSRNOGI00DMIZEEEE | Pldd phospholipsse D famiby, member 4 1 0.024718T09 1.45544 21751 0.241451824| -D.ZSTTED443 i) 1]
584 | ENSRNOGO000M20255 |Plekhg? | pleckstrin homalogy and RhoGEF demain contsining G2 1 0.016241383 0.627802537 0.0784568885|  -1.130282201 ] [+]
535 | ENSRNOGODD00MIEETD |Plekhgd | pleckstrin homology and RhoGEF domain containing G3 1 0.035237708 0.8558T531T 0.137640852| -D.374175835 1] 1]
556 | ENSRNOGODO00M141T |Plod3 procollagen-hysine, Z-oxoglutarate S-dicoygenase 3 1 0.002480243 1.645673513 0.073822564| 0563606574 4] 1]
557 | ENSRNOGO0D000358455 |FipZ proteclipid protein 2 1 0.042535T58 1. 712829123 0.075621155| -0.93334T148 ] ]
558 | ENSRNOGODD000001TT |Plpp2 phospholipid phosphatase 2 1 0.001254548 1.048823791 0.276553548 0.2T001342 ] ]
559 | ENSRNOGD0000D 16488 |Pip phospholipid transfer protein 1 0.02673T053 1.355802723 0.438072823| -D.053ITHTSER [i] [i]
600  ENSRNOGODINIIIE400 |Pmi promyelocytic leukemis 1 0.042827391 1.06413162 0267813352 0.304283831 i) 1]

ENSRNOGIIO0NEIEE |Pmmi phosphomannomutase 1 1 0.025683808 1.325988712 0.0855T1852| -0.534380542 ] [+]

ENSRNOGIDM00020318 |Pnkp polynuciectide kinase 3-phosphataze 1 0.042434725 1242102488 0.178573822| -D.7S3TEDOST 1] 1]

ENSRNOGIDI0MEEE2 |Pop purine nucleoside phosphonylass 1 00414043197 1.235554506 0.1430%8673| -0.337TT9E148 4] 1]

EMERNOG00000010104 |Pofuti  |protein O-fucosyitransferase 1 1 0.043721122 0. 826265171 0.157485345| -0.265376042 ] ]

EMSRNOGOD000001228 [Pofut2  |protein O-fucosyitransferase 2 1 0.028402553 1.057919181 0154832222  0.73Z2BE2431 ] ]

EMNSRNOGHII 19881 | Pold1 DMA pohymerase delts 1, catabytic subunit 1 0.0173T8555 1.555457091 0.05157414|  -1.603124452 [i] [}

ENSRNOGHI0MIN54 | Polrid RMA pohymerass | subunit O 1 0.005602848 0.58387917T1 0. 154157231 0.055585T54 i) i)
608 | ENSRNOGODIIII44T1 |Polr3h RMA pohymerase || subunit H 1 0.018094752 1.162079552 0.040480382| -0.52385T251 ] ]
505 | ENSRNOGI0DMZI4EE |Pomgnti |protein O-inked mannoze MN-acetylglecosaminyttrans fer: 1 0.01251844 0,803 348577 0063720502  -D.TH2485731 4] 1]
G10|ENSRNOGODD0001047T |Pomti protein-O-mannosyltrans feraze 1 1 0.03202152 0.85340507T 0.0878086565| -0.775070531 ] ]
&11|ENSRNOGODD00MI0ES |Fon2 paraoeonase 3 1 0.022891245 0.6027S054 0.0 1.015075804 ] ]
G12|ENSRNOGOD0000128E60 (Postn penicstin 1 0.041445417 4.506452T1 0.21054 5865 -1.06222865 ] ]
613 | ENSRNOGIDDIN20608 |Ppan peter pan homolog {Drosophila) 1 0.001955727 1.810452185 0.06183408|  -1.301124257 [i] [}
614 | ENSRNOGODIII16TET | Ppib peptidylprohyl isomerazse B 1 0.00151893 1.35015104 0.007308117| 0474200583 i) i)
615 | ENSRNOGODIIIII0E2ZI | Ppili peptidylprohyl isomerase like 1 1 0.023055375 0.548T93824 0.1207456535|  -0.750470408 ] ]
G18| ENSRNOGI0ME1151 |Pppiridb |protein phosphatase 1, regulatory (inhibitor) subunit 148 1 0.00B42TEET 1.57803305 0.05085605| -D.BO1TITATS 4] 1]
G17T| ENSRNOGOD000 18551 |Pprci percxisome proliferator-activated receptor gamma, coac 1 0.01 7020062 0.504853812 0.085072505|  -0.901791504 ] ]
Gi8|ENSRNOGODDI0MT141 |Preb prolactin regulatory element binding 1 0.014638435 1.030817545 0.154118237| -0.690700422 ] ]
615 | ENSRNOGIDDIIIIGE52 | Presxi phosphatidylinositol-2, 4, 5-trisphosphate-dependent Rac 1 0.0Z8215571 0.9234883502 013221833 D 935535871 [i] [i]
620 | ENSRNOGODINII16346 |Priccd protein kinass C, delta 1 0.021585104 1. 260175802 0.08087TEDZ| -D.60425122T [i] [}
621 ENSRNOGODINNI13360 |Prikcsh protein kinass C substrate BOH-H 1 0.002701055 1.205578541 0.050593132| -D.9B428T478 i) i)
622 | ENSRNOGODIIII 2T |Prmt2 protein arginine methyltransferase 2 1 0.019007517 0985507453 0.115940211 -0.290914834 [+] [+]
623 | ENSRNOGODDI00E1033 |Prpf31 | pre-mRMA processing factor 31 1 0.005040756 0.52644507 0.05208103| 0472836506 1] 1]
624 | ENSRNOGODDI005ZEED |Prph peripherin 1 0.036519681 1.250850172 0.2TT420868 0317744758 ] ]
625 | ENSRNOGOD000016432 (Prrci proline-rich coiled-coil 1 1 0.008658250 1.5633862325 0.051403283| -0.3891T2215 ] ]

49




G626 [ ENSRNOGD00DDD15484 |Psmbid |proteasome subunit beta 10 1 0.02188318 1.6098865T 1 0235626281 -D.45T7BBIS4E [ 0
627 | ENSRNOGDIIII00456 |PsmbE | proteasome subunit beta 8 1 0.034584484 1.45228541 0. 454447485 0.04T21725 i) [i]
628 | ENSRNOGDDII000459 |PsmbS  |proteasome subunit beta 5 1 0.005807 185 0.955351688 0133400882 0.558433538 0 1]
625 [ ENSRNOGDDID0NE2E | Psph phosphaeserine phosphatase 1 0.000173082 1.254598585 0001781256 -D.53101T132 ] 1]
620 [ ENSRNOGDODDDDIZEZE | Pigs2 prestaglandin-endoperoxide synthase 2 1 0.04127756T 1.500227572 0281158334 -D.168877945 [ 0
621| ENSRNOGI0000ZTELS | PtkZb protein tyrosine kinass 7 beta 1 0.010031558 0. 550903000 0.378525343]  -D.03108TIET i) 4]
632 | ENSRNOGIIIIIB4ET |Ptpa protein phosphatase 2 phosphatase activator 1 0.005347453 1.401548713 0.058014827| -D.983T11538 0 4]
633| ENSRNOGIO0M0014254 | Ptpnd protein tyrosine phosphatase, non-receptor type & 1 0.035532584 1.955484082 0.111587382| -D.B856504T4 1] 1]
634 | ENSRNOGDIIIIISSTT |Prprf protein tyrosine phosphatase, receptor type, F 1 0. 020085851 1.518886439 0.1TSTT4581 0263222377 1] 1]
635 | ENSRNOGHI00621 | Ptpro protein tyrosine phosphatase, receptor type, O 1 0.044435837 1.258441021 0.336011103 0.218484185 i) [i]
635 | ENSRNOGDO0001223 |Pitglip  |PTTG1 interacting protein 1 0.008BEE353 0.542218878 0.108775257| -D.400576028 0 1]
637 | ENSRNOGDI00D001210 |Pwp2 PWP2, small subunit processome component 1 000734758 1.224280813 0.053828428( 0578253434 L] 1]
G328 | ENSRNOGDI0DD PwwpZb (PWWP domain containing 2B 1 0.04148514 1.6801868552 0.194491897|  -D.52488TT0T [ 0
635 | ENSRNOGDIIISETS |Pycard  |PYD and CARD domain contsining 1 0.010413502 1.275155822 0.380880217|  -D.061561654 i) 4]
540 | ENSRNOGDI036682 | Pyeri pyrroline-5-carboxylate reductase 1 1 0.041030274 2086672435 0.0511900558] -1.162553545 0 4]
641 | ENSRNOGDDMDIEAT24 | Pycrd pyrroline-5-carboocylate reductase 3 1 0.02546:5657 1.03237T587 0.131575408| -D.5T3254388 L] 1]
542 | ENSRNOGDODDDDIEIEE | Pygl ghycegen phesphorylase L 1 0.035461279 1.46849222 0.189262327|  -D.52336858T [ 0
643 ENSRNOGDII05813D | Pymi P M homolog 1, exon junction complex associated fach 1 0.015118815 0.6580TETST 0.048176155| D330 8 i) 4]
G44 | ENSRNOGII0015413 | Qpetl glutaminyl-peptide cyclotransferaselike 1 0.024T807TT4 0618718358 0.010958417| 0318791881 0 4]
545 | ENSRNOGD00DD0EES4D | Rabiifipl| RAB11 family interacting protein 1 1 0.043402862 1.208380422 0.375585126( -D.208555223 L] 1]
G646 [ ENSRNOGDOODDDIETIZ |Rabi?  |RAB1Z, member RAS oncogene family 1 004458728 1.364248326 0.088073926| -0.531834254 [ 0
647 ENSRNOGDIIN020345 | Rabli1 | RAB3IA interacting proteinlike 1 1 0.042327T02 1. 700548519 . G958 -D.GETTS4806 i) 4]
648 ENSRNOGDIIII018588 | RabSc RABSC, member RAS oncogene famihy 1 0.001562375 1113841257 0.1055925104| D EEET42G i) 1]
©43| ENSRNOGD0000357E54 |RabTb | RabTb, member RAS oncogene family 1 0.043317151 1.54TTROTE 0.140071715( -D.5477340%5 ] 1]
©50 ENSRNOGDODDDD14621 |RabBa  |RABBA, member RAS oncogene family 1 0.031880422 0.979523739 0.044451824|  -D.418850845 [ 0
51| ENSRNOGDIIII018551 |Rabepk |Rab3 effector protein with kelch motifs 1 0.018416755 1.0558T0653 0.252385146 -0.25373453 i) 4]
652 | ENSRNOGIIII0E262D | Racki receptor for activated C kinass 1 1 0.002801324 1.344085981T7 0. 102953531 -0.352510187 i) 4]
553 ENSRNOGDO0DD024458 | Radil Rap associating with DIL domain 1 0.042315289 0.637380531 03587558913 0.273805101 L] 1]
654 [ ENSRNOGDO0DDDEDEE | Rail retingic acid induced 1 1 0.049881532 1.542424135 0.156262534|  -D.BBB156358 [ 0
665 | ENSRNOGDIII001884 | Ranbpl  |RAM binding protein 1 1 0.045855044 0.5620335658 0.051442176] -0 905796768 i) [i]
55 | ENSRNOGDIIIIATEES | Rares1 |retinoic scid receptor responder 1 1 0.015325584 1.217486319 0.217487554 0.2541441781 a 4]
B57 ENSRNOGD00DI0ITET] |Rasa RAS p21 protein sctivator 3 1 0.039068852 0.7TT1455688 0.081541818| -D 418885418 L] 1]
G5E ENSRNOGDO0DDD21281 |RassfZ  |Ras association domain family member 2 1 0.04T135782 0.532164549 0.448120812 0.041181834 [ 0
655 | ENSRNOGDIII020T1D |Raver!  |ribonucleoprotein, PTB-bi 1 1 0.04347255 0.B49955845 0.0T50427T55] -1.180872142 i) [i]
650 | ENSRNOGDIIII0Z42TE |Rbm42 | RMA binding maotif protein 42 1 0.044837811 1111506266 0.181240052| 40907314593 i) 4]
E51 ENSRNOGD00DD002408 |RbmdT  |RNA binding motif protein 47 1 0.001885125 0.573145832 0134555724  -D.3T4TT4552 ] 1]

EMSRNOGII000025881 |Rbms3 | RMA binding meotif, single stranded interacting protein 3 1 0.002E528TIT 1.25EE56356 0.05685421T7|  -D.454084885 1] 1]

ENSRNOGDIODDIIS431 |Rell RMNA terminal phosphate cyclaselike 1 1 0.006848079 1.259520735 0.0B8408378T 0. 7062561 0 0

ENSRNOGHN¥I04300T | Rend reticulocalbin 3 1 0.009116888 2.403711382 0.090416316)  -1.24534559T7 i) 4]

ENSRNOGIOMDD1BEES |Retreg? | reticulophagy regulator family member 2 1 0.0374E5445 0151885387  -D.4T4T40727 1] 1]

ENSRNOGDODDDD014ET |Ric2 replication factor C subunit 2 1 0.013285429 0.055402455|  -D.98312854T [ 0

ENSRNOGDO0DD0Z 1285 | RGD120H similar to CCIG46-PA 1 0. 005765547 0.0784T5691| -D.646TIETIS 0 0

EMSRNOGINI02ETSS | RIGD1308 hypothetical LOC 304654 1 0.032582T18 1. 108871705 Q. 235T|  4D.734350881 i) 1]
B85 | ENSRNOGDI000042230 | RGD1207| similar to RIKEN cONA B430308M03 gene 1 0.010809159 1.322589058 0235105406 -D.2252882M1 L] 1]
&70 ENSRNOGD00DD0ZE 148 | RGD1308| similar to 1700123020Rik protein 1 0.015391362 0.694461 568 0375385387  -0.043158308 [ 0
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671 ENSRNOGODDIIIZEZ4E | RGD 1211 similar to RIKEM cDMA 1810055602 1 0.017040854 1442119054 0.085262052|  -0.820076411 ] ]
672 [ENSRNOGODOINIZTZT1 | RGD1355] Ribosomal L2 domain contsining protein RGD1355250 1 0.00728267 1162791537 0. 241848838 0. 122702256 [i] [i]
673 [ENSRNOGODDI42421 | RGD 1555 RGD 15555909 1 0.033135094 1174506524 0.135810082 047234547 1] [+]
74 ENSRNOGODDIIDMTET | RGD156Z| RGD1562235 1 0.01T560050 0.819073922 01960162086 -0.130501186 ] ]
B75 | ENSRNOGODOINZIETD | RGD 1564 similar to B0S ribosomal protein 1223 1 0.025567 864 1473452508 00652700917 -0.244803038 [i] [i]
676 | ENSRNOGODIIIN1STI1 | RGD 1597 uncharscterzed protein LOCE20345 1 0.007352141 0.77TE05144 0.097050203|  -D.22TDDB419 1] [+]
G77T [ENSRNOGODDIID1SE1E |Rgsid4 | regulator of G-protein signaling 14 1 0.003241582 1.338826558 0172975035  -0.8682413T1 ] ]
678 ENSRNOGODDIIIZT0EZ | Rhbdd? | rhomboid domain containing 3 1 0.025584025 0.62772846T 0125538235  -0.619143002 ] ]
673 | ENSRNOGODIII1263D | Rhoc ras homolog famity member C 1 0.0293T8664 1253400859 0117746224 -D.705156885 1] 1]
630 ENSRNOGODDIII4E548 | RhoxS | Rhox homeobox famity member 5 1 0.0028TBE58 1.133085445 0175235294 | -D 383808177 [+] [+]
681 ENSRNOGODDOIDITIEZ | Rind Ras and Rab interactor 2 1 0.00575801T 1857530525 0169961451  -0.845632386 ] ]
682 | ENSRNOGIM00020485 | Ripkd receptor-interacting serine-threonine kinsss 3 1 0.0404E2859 2241185157 0.0T2555341 -1.23838T841 [i] [i]
683 | ENSRNCOGIIN000116850 |Rmdnd | regulator of microtubule dynamics 3 1 0001772154 0.913711458 0. 261885 0107550821 ] [+]
84 ENSRNOGODDII00EEEY (Rnasehi |ribonuclease Hi 1 0.04T32066T 0.65195854 0.054273912|  -D.156813883 ] ]
B85 | ENSRNOGODOINIZ0TID | RnasehZg ribonuclesse H2, subunit C 1 0.025303358 0.68T811382 0161025929 0. BE2TER06 [i] [i]
685 | ENSRNOGODIINZ0ITS (Rnf121  |ring finger protein 121 1 0.047392042 0. 780267274 0.072401076|  -D.333958485 1] [+]
G487 [ENSRNOGODDII00S0ZE |Rnfi2S |ring finger protein 126 1 0.045016885 0.950582T5T 0102867451 -D.B32458945 ] ]
G688 [ ENSRNOGODDO0DI01Z2 |Rnf1Sb  |ring finger protein 158 1 0.02932846 0.85T728534 0ATI27T2188|  -D.4237T95378 ] ]
683 | ENSRNOGIDIII16418 | Rnhi ribonuciesss/angiogenin inhibitor 1 1 0.00074519 1.60T4085TE 0.051544142  -D.TTEESE0TT 1] 1]
620 | ENSRNOGODDIIN05483 | Rpapl RMA polymerase || associated protein 1 1 0.040380883 0.553805714 013557807 -D.588820121 1] [+]
591 | ENSRNOGODDOIIEETES | RpliD ribesemal protein L10 1 0. 005EE854T 0674811627 0. 0B EB00E2T 0.0B3TET0EE ] ]
692 [ENSRNOGODO0ID005IS |Rplida  |ribosomal protein L10A 1 0.00457T8374 1.552143835 0.055563658 |  -D.458810314 [i] [i]
693 [ ENSRNOGODIIIZE26D | Rpli1 ribosomal protein L11 1 0.002374319 0.77194544 0.139330867 0.0605458775 4] [+]
94 | ENSRNOGODDOD16220 | Rpli2 ribesemal protein L12 1 0.023585532 1.005102717 0.3897T52366(  -D.054053311 ] ]
695 | ENSRNOGODI0NI15335 | Rpli3 ribosomal protein L13 1 0.014808772 1397816304 0.063592645( 0580717378 [i] [i]
696 | ENSRNOGODI0ID1S00T | Rpli4 ribosomal protein L14 1 0.00043528 0. 727511454 0. 470B9BEIT 0.007892581 1] [+]
G987 | ENSRNOGODDO0D0E14D | Rplis ribesemal protein L15 1 0.0443265735 0.793121104 0.0B842471856| -D.24TBBG145 ] ]
58 | ENSRNOGODDO0DZ1035 | Rplid ribosomal protein L18 1 0.01254 3554 1450218353 0.09%815047 | -0.522531007 ] ]
699 ENSRNOGODO0II18TSS |RpliBa  |ribosomal protein L18A 1 0.030083373 1.TTZ2T032T 0206857803 0355208207 1] 1]
700 | ENSRNOGIDDOODD4T41 | Rplis ribosomal protein L159 1 0.037816T16 1.539003 138 0.253341583| -D 283857989 1] [+]
701 | EMSRNOGODDOND11104 | Rplz2 ribesemal protein L22 1 0.035523868T 0.584840351 0.195915454 0.06T235907 ] ]
702 | ENSRNOGODD0MIZ06T4 | Rpl27 ribosomal protein L27 1 0.020148679 0.850338842 0308298807  -D.110183175 [i] [i]
703 | ENSRNOGIDDOIITIZT |Rpl28 ribosomal protein L28 1 0.041535032 2142823016 0172587339 -D.785254903 1] [+]
704 | EMSRNOGIDDOOD1GE5E | Rpl2 ribesomal protein L2 1 0.002300353 1.721820881 0.027TE60721|  -D.241804688 ] ]
705 | ENSRNOGIDD0XI10748 | Rplaz ribosomal protein L32 1 0.001835749 0.6:43135058 0.005851045 0121755419 [i] [i]
705 | ENSRNOGODD00)1638T | Rpla4 ribosomal protein L34 1 0015527067 1452478554 0245184677  -D.2BB0B4T01 1] [+]
70T | EMSRNOGIDDOD14272 | Rplad ribesemal protein L3S 1 0.030120681 1.532686360 0258867312  -D.251865321 ] ]
708 | ENSRNOGODDDI42232 | Rpl4t ribosomal protein L41 1 0.000370181 0.7215 0. 010585035 0.05268351T ] ]
703 | ENSRNOGIDI016269 | Rplili ribosomal protein L7-ike 1 1 0005247545 0625068759 0131585966 -0 128753838 1] 1]
710 ENSRNOGIDD00I4B523 | Rple ribosomal protein LB 1 0.011807462 1.232546835 0. 202525757 038817752 1] [+]
711 | EMNSRNOGODDO001 148 | Rplpd ribesomal protein lateral stalk subunit PO 1 0.019465504 1558563263 0142036411 -D.608B11172 ] ]
712 | ENSRNOGOD0I0T452 | Rpn2 ribophorin 11 1 0.02T382858 0.954537131 0036094338 -0 554836448 [i] [i]
713 | ENSRNOGODD0INI042D |Rpsi0 | ribosomal protein 510 1 0.01436183 1126107355 0253861182  -D.152172082 1] [+]
714 | EMSRNOGODDDII16411 |Rpsi2  |ribosomal protein 512 1 0.03685521T 1.05256504 0272595950  -D.142TE0448 ] ]
715| ENSRNOGODD00I155TE |Rps18 | ribosomal protein 516 1 0.021185401 1.041084238 -0. 255470532 [i] [i]
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T16| ENSRMNOGO0000028505 (RpsiE  [ribesomal protein 518 1 0.010264209 1739601782 0245241087  -0.21822408T ] ]
T1T|ENSRNOGOODNIIITEST |Rps19 ribosomal protein 515 1 0038454589 0.GB4E55T44 0.0558515568| 0485231828 [i] a
T18| ENSRNOGO00I0481599 |Rpsis ribosomal protein 519 1 0.038152263 1.238270772 0082561382 045768675 ] 0
713| ENSRNOGIDM0M0 14173 |Rps2 ribesomal protein S 1 0037711054 1.156033642 0.122383357| 05365754312 1] L]
720| ENSRMNOGO0000008565 (Rps2D  |ribesomal protein S20 1 0.026720084|  0.853377823 0.126888363 0.14554TES ] ]
T721|ENSRNOGO0000504T3 |RpsZTl  |ribosomal protein S27-like 1 0007904558 1.024578109 0.4T9108475 0.01607863 [i] i)
722 | ENSRNOGO00I042888 | RpsZ8 ribosomal protein 528 1 0.030185299 1.729153888 02478918683 -0.337REIA85 ] 0
723| ENSRNOGOD000017418 |Rps3 ribesomal protein 53 1 0.00556334T 1.082724208 0.475615882 0.007355358 1] L]
724| ENSRNOGO0000019452 |RpsS ribesomal protein S5 1 0.018251283| 2118832783 0.158770455|  -0.543T8B016 ] ]
T25| ENSRMNOGD00I0Z111T |Rpstkad [ribosomal protein 55 kinase A4 1 0025315509 0. 7914853 0.0807 15881 -0.535058542 [i] a
726 | ENSRNOGO0DIE551 |RpsT ribosomal protein 5T 1 0.012940142 0.720824188 0048532418 0.23378085 ] 0
72T | ENSRNOGOD000054528 | Rpsd ribosomal protein 58 1 0004033953  0.943911711 0287324736 -0.078553305 1] L]
728| ENSRNOGO0000058505 |Rpss ribesomal protein S5 1 0.01485581T 1.431628511 0.145520281|  -0.43008002T ] ]
TZ5| ENSRMNOGO00I00 185845 |Rpsa ribosomal protein SA 1 0028111854 1.285 1 0055837115 0435017084 [i] i)
T30 | ENSRNOGI0I0023825 |Rpusdl | RNA pseudouridylate synthase domain contsining 1 1 0.022307427 1.308548113 0.134002788| -0.734332318 ] Q
731| ENSRNOGO00M0I55E58 | Rrbpi ribosome binding protein 1 1 0.040558575(  0.523581409 0.088078822| -0.514117273 1] L]
732| EMSRMNOGO0000042455 |RrpiZ ribesomal RMA processing 12 homolog 1 0011268734 1.686343082 0.054250584|  -1.272757785 ] ]
T33| ENSRNOGODNI01TELE | Rrpld ribosomal RNA processing 36 1 0022258355 0.75T932458 0. ZITE35T45| D 3ITZZSER4E [i] i)
T34 | ENSRNOGO00IZ2ESS | Rrpla ribosomal RNA precessing T homolog A 1 0.01141604 0.621535025 0.318740501 -0.25T075112 ] 0
735 | ENSRNOGIMIITESS | Reui Ras suppressor protein 1 1 0717287381 0180772812 004157355 4] L]
725 | ENSRMNOGO0000004812 |Rich RMA ¥, 3-cyclic phosphate and 5-OH ligaze 1 0.001 44| 0.6T2067406 0087272458 0334722521 ] ]
73T | ENSRNOGDII013155 | Ruvbll RuvB-like ASA ATPass | 1 0.034101234 0.5554 20841 0.01147776|  -0.502T05059 [i] i)
T38| ENSRNOGO0000020792 |RuvblZ  |RuvB-iike ARA ATPass 2 1 0.047144335 1.342333221 0081015378  -1.187T0G4016 i) i)
735 | ENSRMNOGO00M00Z23Z26 (5100210 (5100 calcium binding protein A1D 1 0.04720T172|  0.783261111 0. 0SEE5TEED 0.4281353381 1] L]
T40| ENSRMNOGO0000011821 (510024 |S100 calcium-binding protein Ad 1 0.006T80222|  2.8607TTER4E 0.0B582284| -0.831TITIZE ] ]
T41|ENSRMNOGOO0M01184T |5100a68 |S5100 calcium binding protein AS 1 000569000 1.674755133 0242764252 -0.120355403 [i] a
T42 | ENSRNOGO0DII01155T |5100a8 | S5100 calcivm binding protein A5 1 0025108958 2. 387930803 0. 410085058 006578845 i) i)
743| ENSRMOGO0000011483 (510035 |S100 calcium binding protein AS 1 0.010585726(  2.733740355 0.288134818| -0.18T248805 1] L]
T44| ENSRMNOGO00D0020G52 S1prZ sphingesine-1-phosphate receptor 2 1 0014267005 0.77355082 0.034382456| D.422112282 ] ]
T45| ENSRNOGIOM020901 |SiprS sphingosine-1-phosphate receptor 5 1 0025332736 0696808528 0207608055 -0 138205043 [i] a
746 | ENSRNOGO00I0IBEE | Sapedl  |suppressor APC domain contsining 1 1 0.02380291 1.253156054 0.07T00359T21 0. 738204061 i) i)
74T | ENSRNOGO00D00202E5 |Sars seryHRNA synthetsse 1 0.043500145| 0672573564 0108223015  -0.352543352 1] L]
T48 | ENSRMNOGDO00000ITIZ | Sartd squamous cell carcinoma antigen recognized by T-cells 1 0.012020756 0.T24521552 0.150105055| -0.531614535 1] 1]
T45| ENSRNOGDIM0135ET | ShnoZ strawbermy notch homolog 2 1 0.02388T18 2152520427 0121183387 -1.23D440185 [i] a
750 | ENSRNOGDOIIDIIZES | Scarf2 scavenger receptor class F, member 2 1 0034414316 1.532700752 0058500421 170790028 1] 1]
751| ENSRNOGOD0MD013562 |Scd stearoyl-Coh desaturase 1 0.040T4D08T 1.37855831T7 0335618500 -0.490821027 1] L]
T52| EMSRMNOGO0000002258 (Scpepl  |zerine carboorypeptidase 1 1 0021547342 1.104093285 10.234522567 -0.12055447 ] ]
T53| ENSRNOGOD0ID0ZIEEE | Scyit SCY1 like psewdokinase 1 1 0032502283 14470032181 0113572788 -0. 94456067 ] L]
754 | ENSRNOGOI05594T | Sdci syndecan 1 1 0028131577 2 GB00ZE041 0054805353 -1.494435504 i) a
755 | ENSRNOGI00D0 14257 | Sdod syndecan 4 1 0.013858844|  0.5538B4818 0485551445  -0.03TITS228 1] L]
755 | ENSRMNOGO0000012121 |Sdf2 stromal cell derived factor 2 1 0.011341976|  0.644638002 0.38005441|  -0.011138558 ] ]
75T | ENSRMNOGO00D000 1859 | Sdf211 stromal cellderived factor 2-ike 1 1 0026535108 0095043238 D6 981 ] L]
T58 | ENSRNOGO00II0METZ | SecidiZ | SEC14ike lipid binding 2 1 0010985035 0.683910825 0.038444859 0352211251 i) i)
755 | ENSRMNOGO00D004TETS (Sec22c [SECEZ homolog C. vesicle trafficking protein 1 0.04454T3E5 0.07T5765547| -0.551533385 1] L]
TE0| ENSRMNOGO0000006245 (Sechib |Secti translocon beta subunit 1 0026796221 1.62043845 0.08567T4T1| -0.TOGTOOTE ] ]
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TE1 | ENSRNOGDIO00I02ZTS4 |Selp selectin P 1 0.015512282 2 579998757 0. 244557485 a [}
T62 | ENSRNOGO000M21101 (Semabc |semaphorin 6C 1 0.009910785 1.120158064 0127873818 0 ]
TE3| ENSRNOGDD000012585 |Serinc? | serine incorporator 2 1 0.014576788  2.1105941452 0.085050359|  -1.840858551 L] 1]
T84 | ENSRNOGDD0000104TE |Serpinadn|serine (or cysteing) peptidase inhibitor, clade A, membe 1 0.015453553 4185287142 0.485132612) -0.010556721 1] 1]
TE5| ENSRNOGDDO00D16581 | Serpinkia|serpin family B member 14 1 0.023525T64 3235301612 0.2BB045557|  -0.427024021 L] ]
766 | ENSRNOGOD0IM1553T (Sh3bgrdd [SH3 domain binding glrtamate-rich protein like 3 1 0.003555853 1.761781358 0.050428522| -1.48T310781 i) [i]
TBT | ENSRNOGO000MIE33) (Shibpl | SH3-domain binding pratein 1 1 0.005018413 1.588540072 0.08141404 S268258 0 [+]
TE8| ENSRNOGDD00045553 | Shigli 5H3 domain containing GRA2 like 1, endophilin A2 1 0.020268257 1530324327 0030413558 -0.522038832 L] 1]
TES| ENSRNOGDDO00020353 | Sh3peed2al SH2 and FX domains 24 1 0.020738584| 0.910777452 0.463555473(  0.03E581107 ] ]
T70| ENSRNOGDDO00004063 | Sh3peedZb{ SH2 and PX domains 2B 1 0.019806282 1560401919 0.052600166( -0.7EE2T0ST2 L] 1]
T71|ENSRNOGODDINI20EE2 (Shkbpl | Shlkbpi binding protein 1 1 0.018754017 1043700621 0120588554 | 40 954848757 i) [}
T72| ENSRNOGODDI05433 | Shgl SHQ1, HiACA ribonucleoprotein assembly factor 1 0.038115718 0.62746383 0112710227 0274244578 0 ]
T73| ENSRNOGDODIDD1TET (Sidt2 5101 transmembrane famity, member 2 1 0.04TTES2ET 0.ESTTEETES 0.108120154| -0.781404858 1] 1]
T74|ENSRNOGDD000014804 |Sigmarl |sigma non-opicid intracelular receptor 1 1 1.43E085 1487372828 0.102288704| -0.52B1TTITE ['] ]
T75| ENSRNOGDD000048522 | Sinlb SIM2 transcription regulator famity member B 1 0.000321219 0.72434852 0.105932045| -0.4BBTTOITZ L] 1]
776 | ENSRNOGDIO00I04TES | Sirpa signakregulstory protein slpha 1 0.0456595153 1.1Z22585454 0.062528626| -0.883137816 i) [i]
TTT| ENSRNOGODDIIIZES40 |Sival SIVA1, apoptosis-inducing factor 1 0.045900834 1.37788727 0.058171588| -0.7T382016815 0 ]
T78| ENSRNOGDDD000E534D | Ski 5K proto-oncogens 1 0004272547 1.040413201 01 021 -0.58047103 ] 1]
T79| ENSRNOGDDO0002E285 |SlamfE [ SLAM family member & 1 0.023861727|  2.224703279 0.082524143|  -1.543B27325 ] ]
T80| ENSRNOGDDO0000E045 |Slamfe  [SLAM family member 9 1 0.042082201 246722748 0.4243026| -0.1320%3782 L] 1]
T81|ENSRNOGODDIMIE058D (Sic10as3 | solute carmier famity 10, member 3 1 0.000372802 0012683815  -0.250145378 i) [i]
TE2| ENSRNOGO00IIZ1544 (Slcifa33 | =solute carmier famity 15 member 3 1 0.020554 1.6432T8155 0.0BZZ20E81 -0.555134544 i) 1]
TE3 | ENSRNOGOODIIDITOTZ (Slci8ai4 |sohrte carrier famity 18, member 14 1 0.00428T7284 0. 7408570682 0.1 40.323118373 0 ]
TE4|ENSRNOGDDO00D102TS Slci7al |solute carrier family 17 member & 1 001051652 1. 754388521 0.1813567355(  -0.480B35504 ] ]
T85| ENSRMNOGDD000025580 (Sic28at |solute carrer family 25 member & 1 000653085  0.658115205 0.032740639(  -0.245B03718 L] 1]
T85 | ENSRNOGID00MI305T (Slc26a11 |solute camier famity 28 member 11 1 0.024582187 0 TZ4E066|  -0.7ST0%014 i) [i]
TET | ENSRNOGODDII015421 (SIc2733 | =solute carmier famity 27 member 3 1 0.018204813 1. 223300955 0.054623745)  -1.021303873 i) i)
TEB| ENSRNOGODDII014389 (Sic27a4 | solnte carmier famity 27 member 4 1 0.028801752 1.677158504 0.075246548| -1.258333185 0 [+]
T&5| ENSRNOGDD000D005GE |Sic25a3 |solute carrier family 23 member 3 1 0.005144748 1. 212034011 0133827805 -0.456384516 L] 1]
T90| ENSRNOGDDO00D0520Z |Slc2a®  |solute carrier famity 2 member 8 1 0.002884504|  0.BT421T26T 0.185282082| -0.057T251454 L] 1]
T91| ENSRNOGIDDIII0Z50E (Sicifad |=solute camier family 35, member A4 1 0.010833745 0. 754488535 0.087133054| -0 TOBBG2E4T i) [}
792 | ENSRNOGO00IMI04510 (Sic3fb1 | =solnte carmier famihy 35, member B1 1 0.015927723 0.T25628204 0.013887251 -0.381213762 i) i)
T93 | ENSRNOGOD0II01550) (Slcdtb2 |(sohrte carrier famity 35 member B2 1 0.004TE8084 1.860954132 0. 0844458521 -1.439508731 0 ]
T534| ENSRNOGDD000D18545 (Sic36c2 | solute carrier family 35 member G2 1 0.015403503 1411175208 0165521552 -0.872315884 ] 1]
795 | ENSRNOGDD000D1228T (Sic2bel |solute carrier family 35, member E1 1 0.005286738 1857413256 0.0882ET704| -0.250107024 ] ]
795 | ENSRNOGOD00MD12356 (Sicifal |solute camier famity 35 member 1 1 0.030852214 1.021405015 0.066541583 | 40344847353 i) [i]
TST | ENSRNOGO000M004504 (Slc3Ba10 (sohrte carrier famity 38, member 10 1 0.000168554 1.823824377 0102408455 -1.045127625 i) i)
TS5 | ENSRNOGO0DII01200T (Sic3BaT |solrte carrier famity 38, member T 1 0.02T187918 1.433095554 0.054843735| -1.350258139 0 [+]
755 | ENSRNOGDD000011581 | Sic35ail [solute carrer famity 33 member 13 1 0.006124405 1.248585274 0.053833736| -1.152845244 L] 1]
£00| ENSRNOGDD000045524 |Sic28a |solute carrier family 38 member 3 1 0.04771533(  0.5Q58535ED 0.17T00E2408| -0.428527274 ] ]
£01|ENSRNOGDD000D0ET12 (Slcd1a2 |solute carrier family 41 member 2 1 0039635749  2.335088082 0.052404245|  -1.113B82184 L] ]
B02 | ENSRNOGODDI01434T |Slcda? solute carier family 4 member 2 1 0.004025515 1.281315083 0.060128511 -1.010828841 i) [i]
B03 | ENSRNOGODDII010210 (SicTall |solnte carrier famity 7 member 11 1 0.018407558 1.467871228 0.12253488| -1.07T5E08452 0 ]
£04 | ENSRNOGDDO00D10255 |SlcTaT  |solute carrier famity T member 7 1 0.027TTT2428 1553155844 0.050555551( -0.556047545 ] 1]
£05| ENSRNOGDDD00D0EE54 |Sic8a®  [solute carrer famity  member AS 1 0.032861195|  0.725427931 0.02412574%|  0.457850581 ] ]
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806 | ENSRNOGODI00002005 |SlcoZal | solute carmier onganic anion transporter famihy, member 3 1 0.0153T6T32 1.95702004 0.083T01465| -0.408327738 1] 1]
80T | ENSRNOGDIII46685S | Sipi secretory leukocyte peptidase inhibitor 1 0.00343357 1.53684 16048 0.0TITOSETS 0. 76555883 [i] [}
808 | ENSRNOGDIIIZS508 | Sipil2 antileukoproteingse-like 2 1 0.023072818 1.82854T59 0. 184075008 0.207618359 1] [+]
805 | ENSRNOGODDOIZ4445 | Sbed 514 structure-specific endonuclease subunit 1 0041735584 0. 659485185 0.0B80504558 |  -0.B0B0IZ042 1] 1]
210| ENSRNOGODDODD1955G | Smgd SMGY nonsense medisted mRNA decay factor 1 0.03T4T2588 1. 796601794 0.074646T14| -1.44312B185 0 ]
811 | ENSRNOGDDOI000EII2 | Smo smoothensed, frizzled class receptor 1 0.01774208T 0.883314287 0.055731329 -0.327554072 i) [i]
812 | ENSRNOGODI0025T | Smpd2 | sphingomyelin phosphodiesterase 3 1 0.042456382 0. BB52T 0805 0.287T03538 0.231408082 4] [+]
813 | ENSRNOGODDIIATZES |SmpdE  |sphingomyelin phosphodiesterase § 1 0.0487485 084782704 0215107303  -0.128815321 1] 1]
814 | ENSRNOGDDIINIZ1172 | Sndl staphylecoccesl nuclease and tudor domain containing 1 1 0.042522585 1.1067285628 0.085556521 0733068841 1] 1]
815 | ENSRNOGODIINN108D | Snmp25 | small nuclear ribonucieoprotein U11/U12 subunit 35 1 0.043745121 052572593068 0142278802 40810532124 4] [}
816 | ENSRNOGDDI00015844 |Snrpd2 | small nuclear ribonucieoprotein D2 polypeptide 1 0.008837184 0.TETE94544 0.325205227| 0190541815 4] [+]
81T|ENSRNOGODI0IED410 |Snrpdd | small nuclear ribonucleoprotein D3 pohypeptide 1 0000833045 058370204 0.077624085| 0144477985 4] 1]
818 | ENSRNOGDDIIII1650T | Snrpg small nuclear ribonucleoprotein pohypeptide G 1 0.042852147 0871565186 0.453536158 0.004TZE8216 1] 1]
819 | ENSRNOGDDINNI14202 | Snoc2) sorting nesn 20 1 0.023325012 2374378354 0.07503588|  -0.7ESH343T8 [i] [}
820 | ENSRNOGIIINN1258 | SnxcB saoirting nexin & 1 0.0044420038 1.884242729 D.0E8TIZZ2T|  -1.B55420731 1] [+]
821 | ENSRNOGIDDIEI24D | Sogal suppressor of glecose, sutophagy associated 1 1 0.06880452 1.085124874 0.184T740225) 0. 412738008 4] 1]
822 | ENSRNOGIDDOOD10628 | Sphki sphingosine kinase 1 1 0.012624371 1.681245T14 016561575 -0.BESTTTEER 0 ]
823 | ENSRNOGODIIII1ZB11 | Spint1 sarine peptidass inhibitor, Kunitz type 1 1 0.045133853 254458 0.07T4202055) -0.491458167 [i] [}
824 | ENSRNOGODI20838 | Spint2 serine peptidase inhibitor, Kunitz type, 2 1 0.032124819 1.616638502 0.3827TE581 40.134712848 1] [+]
825| ENSRNOGIDDOOIEENID | Sponi spondin 1 1 0026338872 1.188527507 0.2282801839| -0.230887D4T 0 1]
826 | ENSRNOGODDOMIZET11 |Spoutl | SPOUT domain containing methyltransferase 1 1 0.032268385 1.226250108 0.08028T913| -0.B21184787 0 ]
827 | ENSRNOGDDIIIIE1915 |Spred? | sprouty-related, EVHT domain contsining 3 1 0.014142055 0.5490845 0.005045169| 40455232087 [i] [}
828 | ENSRNOGODIINI10TSE |Spryd3 | SPRY domain contsining 3 1 0025111579 1. 202805044 0.152852835| 40.550 11 1] 1]
825 | ENSRNOGIDDN34E3 | Srebfi sterol regulstory element binding transcription factor 1 1 0.033478071 1.5445841138 0.104120474|  -1.1BB220988 1] 1]
830| ENSRNOGIDDOMIIETIS | Srpec sushi-repeat-containing protein, Xinked 2 1 0.04528487T 2019380047 0.115880683 |  -1.082217068 0 ]
831 | ENSRNOGODIIII1868T | Sschd scavenger receptor cysteine rich famihy member with 5 1 0.0064T4312 1.385145201 0121355288 | -1.035126878 [i] [}
832 | ENSRNOGDDIIII188TE | Sshd slingshot protein phosphataze 3 1 0.0056618168 0.24T3 26444 0.057825874| 40454550159 1] 1]
833 | ENSRNOGODDINEIIT2 | S=rd signal sequence receptor subunit 4 1 0.00471222T 1608513558 0.040276153| 0. 441557088 4] 1]
834 ENSRNOGODD0II18424 | Stabi stabilin 1 1 10.016565585 2.00E95383 0.150621543|  -1.347158389 0 ]
835 | ENSRNOGDDI00042044 | Stard2 StAR-relsted domain containing 3 1 0.023406248 1.074884351 0.077358455|  -0.942042687 [i] [}
835 | ENSRNOGODIIIIZENS2 | Stard5 StAR-relsted domain contsining 5 1 0.03047778 1. 188308849 0.07501353|  40.380375374 1] 1]
837 | ENSRNOGIDDO0DD421T | StkiD serinefthreonine kinase 10 1 0.0453588 1.384508688 0223263544 0401214738 0 1]
838 ENSRNOGODDOIDNESID |Stomll | stomatin like 1 1 0.009565132 1.08914831 0.100708744 065617145 0 ]
835 | ENSRNOGDDINI1568TD | SteT syntaxin T 1 0.010735531 0.55385817T 0156088753 0.056330942 [i] [}
840 | ENSRNOGDDIINIEZ2 | SumfZ sulfatzse modifying factor 2 1 0.031944555 1.50835T487 0.0582T1774| 0420325727 1] 1]
841|ENSRNOGODDOIIZE4D |Sumod | small ubiquitin-like modifier 4 1 0020504517 0.771483562 0.0778B318 0215577804 0 1]
842 | ENSRNOGODDOII1Z16D | Syk spleen associated tyresine kinase 1 0.035440314 2143594788 0.0888563|  0.949048472 0 ]
843 | ENSRNOGODDO0D14252 |Sympk | symplekin 1 0.005063T89 1451468127 0.095485759|  -1.182554705 0 ]
844 | ENSRNOGOI00000483 | Syngapl |synaptic Ras GTPase sctivating protsin 1 1 0.011818771 1.137245538 0.151382801 40542820773 1] 1]
845| ENSRNOGIDDOI1STED | Sypl2 synaptaphysin-ike 2 1 0.045844838 1.22E8T2405 0.183545452  -1.035538121 1] 1]
845| ENSRNOGODDODD42ZS | Tacd tachykinin 3 1 0.021255775 1228452209 0.050056203|  -0.7T64469432 0 ]
847 | ENSRNOGODDOID1S17TE | Taf10 TATA-box binding protein associated factor 10 1 0.01859127 0. 721078425 0.128787325 0.5 542 0 ]
848 | ENSRNOGODNII01 355 TATA-box binding protein sssocis factor & 1 0.02105372 0805292985 0131758088 |  -0.442459158 1] 1]
845| ENSRNOGIDDO0D 15415 7] TATA-box binding protein asseciated factor 6 like 1 0.00TS285T 100550988 0.0B80624085| -0 884582038 1] 1]
850 | ENSRNOGODDOIDNEIDT |TaginZ | transgelin 2 1 0.0054654 18 1.0784T3244 0.033872905| -0.403881575 0 ]

54




851 | ENSRNOGO0019357 |TaxTbp3 |Tax1 binding protein 3 1 0.01653348 0.787T195452 0104165253 |  -0.473488027 4] [i]
852 | ENSRNOGOOM0MEIS4 (Tbe1d10a| TBC1 domain family, member 103 1 0.021418561 1.016776507 0. 43000357 1] 1]
853 | ENSRNOGOOMETES (Tbo1d20 |TBC1 domain family, member 20 1 0.023505965 1.137151315 0.076673600| -0.739081354 1] 1]
854| ENSRNOGODMINITOST (ThoidZ2a| TBC1 domain family, member 223 1 053561787 0.113830832| -D.395524674 1] 1]
855 | ENSRNOGODDOD0EZ204 (Theid24 |TBCT domain family, member 24 1 1.020377951 0.054618578(  -D.BT9153581 ] ]
856 | ENSRNOGODD0MIEINI (Theld2E |TBCT domain family, member 25 1 0.0023 12668 0874841744 0.156522567|  -0.860243144 ] ]
857 | ENSRNOGODI0012425 ThI2 transducin {betal-ike 2 1 0.021222358 1.586350442 0.050010827|  -1.200855549 ] ]
858 | ENSRNOGO000MZIE5D | Thrgl trans forming growth factor beta regulator 1 1 0.00T915858 1.703280363 0.08225T152 -0.800059162 [} [}
853| ENSRNOGOOI0MITIE Thxas1 | thrombaoxane A synthass 1 1 0.033854217 ZEZEITII4 0.118317151|  0D.708919118 1] 1]
850 ENSRNOGOOM00I4280 | Ton2 transcobalamin 2 1 0.03168347 1.0491616%8 0170720502 -.5545062 1] 1]
851 | ENSRNOGODI02ETE (Topiil | t-complex 11 like 1 1 0015824012 1.1545778 0.203375422| -0 480205853 1] 1]
852 | ENSRNOGODID0MIZITE |Tec tec protein tyrosine kinase 1 0.038140955 0.658851725 0.062025102 -0.60481312 ] ]
853 | ENSRNOGODII0IZ1504 (Tecpr2 | tectonin beta-propeller repeat containing 2 1 0.019498T92 1.210515424 011211082 0656812758 ] ]
854 | ENSRNOGODI00EI0T | Tend TEN1 CST complex subunit 1 0028722157 1.444594345 0.10082615] 0273541754 ] ]
885 | ENSRNOGOII0051552 |Tes testin LIM domain protein 1 0.038308075 1.261594569 0.08078825| 0830460643 [i] [i]
856 | ENSRNOGOOI00013T12 (Tex2B1 | testis expressed 261 1 0030287704 1.018534126 0.058408731| 0613480655 1] 1]
857 | ENSRNOGOOM0N30E25 |TF trans ferrin 1 0.016560513 1.007521071 2.137TBE-DE 0. 406257763 1] 1]
858 | ENSRNOGODM0NEEDSS Tipt TCF2 fusion partner 1 0.0Z58077T3T 0.555213212 0.047T15881| -D. 472566522 1] 1]
259 | ENSRNOGODD000 19255 | Tgfb1il | transforming growth factor beta 1 induced transcript 1 1 0.013703182 1.680217566 0.051358575  -1.178807752 ] ]
E70| ENSRNOGODD0DMISEST | Tgfbd transforming growth factor, beta 2 1 0.011389147 0.858T4ETIE 0.374562582 0.063731252 ] ]
&71| ENSRNOGODID01Z218 | Tgibi trans forming growth factor, beta induced 1 0.025335632 1184115308 0.08TETTEZ2|  -D.609835479 ] ]
872 | ENSRNOGIIDII 13265 |Tgfhe2 trans forming growth factor, beta receptor 2 1 0.0405925315 1.0T12680759 0.485045238|  -0.013028406 [} [}
873 | ENSRNOGOIINETIET Thap? THAP domasin containing 7 1 0.048035032 1. 188373401 0168854285 0841101371 1] 1]
874| ENSRNOGQOI0NES503 Thbs3 thrombaspondin 3 1 0.03897276 1.005910057 0.103312944| 0219878022 1] 1]
875| ENSRNOGODI0MN104 Thood THO complex 3 1 0.012564375 0.8B8389B418 0.055417685| -D.60TBOBOIR 1] 1]
£76 | ENSRNOGODI0IZ4ST |ThooS THO complex & 1 0.042581725 160512459 0.125005103|  -0.746800258 ] ]
E77| ENSENOGODII00 16520 | Tind talin 1 1 0.023630645 1.064006125 0.00G86E802|  -0.7685T3479 ] ]
&78| ENSENOGODI0ISEZ2 | T2 tolHlike receptor 2 1 0.041554376 1.548092554 0315517937 -0.283041583 ] ]
873 | ENSRNOGODI000 18437 (Tmésf4 | transmembrane 4 L six family member 4 1 0.017081719 0. 700348031 0167331835 1484134231 [i] [i]
880 | ENSRNOGOOINEEETS | TmbimE | transmembrane BAX inhibitor motif containing 6 1 0.026827391 0.600385391 0.073970071| -0.253588043 1] 1]
B81|ENSRNOGOO0DIM0T0T |[TmediD |transmembrane p24 trafficking protein 10 1 0.028817185 0.TEETIE243 0.126381422| 0233845243 [+] [+]
882 | ENSRMNOGODD0M013885 |Tmed?  |transmembrane p24 trafficking protein 3 1 0021832835 1 373773 0.07T081TITE| -D.450151644 1] 1]
883 | ENSRNOGODI00IZ424 | Tmemi(0| transmembrane protein 100 1 0.015758TTS 1.0867432T1 0.230397972 0. 250858085 ] ]
£84| ENSRNOGODD0MI1441 | Tmemi2) transmembrane protein 1204 1 0.0084 14868 0604956583 0.095255568|  -0.5140Z0412 ] ]
885 | ENSRNOGODIID0ZITOE | TmemiTE transmembrane protein 1764 1 0.002742018 1.4289T51879 0.188444757 0.064820T22 ] ]
556 | ENSRNOGODI0MIE4ES | Tmem1 78] transmembrane protein 1768 1 0.01452355 1331095827 0.05023226 0.338105725 [i] [i]
887 | ENSRNOGQOMIZZE02 | Tmem1B84] transmembrane protein 1848 1 0.002833455 0.BTTE35244 0.10701662|  -0.560966254 1] 1]
888 | ENSRNOGQOI0155T4 | TmemZ(8| transmembrane protein 208 1 0.047385754 1841258356 0.066052962 -0. 79200754 1] 1]
883 | ENSRNOGODM0IZEDEI | Tmem3S5h| transmembrane protein 358 1 0.004T05055 1160254008 0.331417282|  -D.152853278 1] 1]
£50| ENSRNOGODI0IIOTE | Tmem3fa| transmembrane protein 39a 1 0.033125020 1.256652021 0.059564858|  -0.693906565T ] ]
£91| ENSRNOGODII0MITELS | Tmemd? |transmembrane protein 42 1 0.017803462 0.552438417 0.158822633 -0.20816842 ] ]
£52 | ENSRNOGODIID0ITZTS | TmemE0a| transmembrane protein S04 1 0.026451969 0. 870158525 0182833322 D 20730EET ] ]
833 | ENSRNOGODI00010204 |Tmemd | transmembrans protein 3 1 0.002043032 1.440473252 0.067081534| 0573338744 [i] [i]
894 | ENSRNOGOOI0NZIEET | TmemST | transmembrane protein ST 1 0042623819 2. T28838551 0.0820935925|  -1.549542575 1] 1]
835 | ENSRNOGQO000042458 [ Tmsbi0 | thymasin, beta 10 1 0.010913316 0.914070423 0.043123577| -0.383851222 1] 1]
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£95 | ENSRNOGOD0MINEEF45 (Tnc tenascin C 1 0.01542328 B6.081539004 0.05312875| -3.147682753 1] ]
E57 | ENSRNOGDDII00E0TEE (Tnfaipd  |TNF alpha induced protein & 1 0.013614847 1491857458 0.457225088| -0.047252158 0 ]
£58 | ENSRNOGDDIIDD0E2S (Tnfrsf11b| TNF receptor superfamily member 118 1 0.013000621 2082831773 0.406122588 018841512 0 ]
£99 | ENSRNOGO00MI31312 TNF recaptor superfamihy member 14 1 0.005304 738 0.979741552 0.033123371 0512754778 1] 1]
900 | ENSRNOGDO0M001 4484 TNF superfamily member 13b 1 0.020362558 0.904612891 0.385181258 0.039531552 1] ]
801 | ENSRNOGDDDIDIZEE0T (Tnfsf18 TNF superfamily member 18 1 0.020562238 1.658068414 0.2002567T5|  -0.751808834 0 ]
502 | ENSRNOGDDII0006ES4 |Torla torsin family 1, member A 1 0. 036262741 0. 837416025 0.067204118|  -0.488023954 0 ]
%03 | ENSRNOGDO0MI0GE435 Torlb torsin famihy 1, member B 1 0.004B8585TS 0. 795252751 0.021104582| 40427085851 [i] [i]
204 | ENSRNOGD00MIEIES |Torda torsin family 4, member A 1 0.031230874 1.057057T99 0.053241018| -0.540427882 1] ]
805 | ENSRNOGDDDDE1Z2 (TpdE2lZ  |tumor protein DEZ-ike 2 1 0.034702572 0.581587321 0.251962072| -0.043487624 0 ]
506 | ENSRNOGDDIIDM4EI14 (Trafl TNF receptor-sssocial 1 0.022045853 0685741273 0.055214882|  -0.258431352 0 ]
0T | ENSRNOGDDOMI3131 (Traf? THF recaptor associste 1 0.01544055 0. 768625733 0051557108 | -0 634624509 [i] [}
208 | ENSRNOGODOIATEZT (Trappel |trafficking protein particle complex 1 1 0025858817 0540995482 0.381557982| 0054187088 1] ]
802 | ENSRNOGDDIIDD14581 (Trappe2l |tr king protein particle complex 2-ike 1 0.001797807 0.88TEE62E9 0.094441418| -0.263895628 0 ]
5910 | ENSRNOGDDIMIIZZE5S (Trem1 triggering receptor expressed on myeloid cells 1 1 0.023 1002689 2.TZESZR4EE 0.116856589 -1.3084T8E9 [i] [i]
511 | ENSRNOGDDIMI01 1824 |Trh thyrotropin releasing hormone 1 0.02518T228 1.5853501557 0.055202153 0.5279TE518 [i] [i]
912 | ENSRNOGOOOMI4B58D (TripS thyroid hormone receptor interactor 6 1 0.018357885 2214019385 0.0550B5858| -1.390890458 1] ]
913 | ENSRNOGDDII0018122 (TspaniT |tetraspanin 17 1 0.0368TE14G 1. 771380574 0.184191845| -0.282521008 0 ]
514 | ENSRNOGDO0DIII2ETT (Tssce tumeor suppressing subtransfersble candidste 4 1 0.020173052 1.42277542 0.14712025T| -0.BZ514ZZ8% [i] [i]
5915 | ENSRNOGDO0MMIEIZD Tstad tissue spa ansplantation antigen PA5B 1 0.02668R504 1.223014065 0115087188 -0.391164389 [i] [}
916 | ENSRNOGD00DI0148TS (TicTa tetratricopeptide repeat domain TA 1 0.038027033 0.89428T95 0.101483553| 0594177178 1] [+]
817 | ENSRNOGDDII0010141 (Tt tubulin tyresine ligase like 1 1 0.022415832 10.904540528 0303525663  -0.116101409 0 ]
518| ENSRNOGDDII00T445 TubbZb  |twbulin, beta 2B class b 1 0.005045549 2.150040914 0.060080G24 | -1.262678I06 0 ]
5919 | ENSRNOGDO0MMI20213 | Tubgt tubulin, gamma 1 1 0.0135594T8T 1.2735915235 0.051142385| -1.242588063 [i] [i]
520 | ENSRNOGDOOMIGE454 Tubg2 tubulin, gamma 2 1 0.01795283 0. 771208004 0.1805508448| 0. 44TT0061T 1] [+]
521 | ENSRNOGDD00DD4E242 (Txina taceilin alpha 1 0.021504862 1.0372T1 235 0.096725467 -0.6453T4152 0 ]
522 | ENSRENOGDDII001 2081 | Txn1 thieredeoin 1 1 0.021042135 0.635465325 0.424845942 0.0 4222647 0 ]
523 | ENSRNOGDDIIIAZI4E |Tyk2 tyrosine kinsse 2 1 0.011425487 0.618044157 0.0265759243|  ZD.5T1S804TT [i] [}
524 | ENSRNOGOD0MIZ4352 Tywi tRNA-YW synthesizing protein 1 homaleg 1 0.0Z231804T 1.23511748 0. 14888147 0. 479070 1] ]
525 | ENSRNOGDO00DD4EE8D (UZaft UZ small nuclear RNA auxiliary factor 1 1 0.016831942 0. E3GEEIT -0.60323854 0 ]
526 | ENSRNOGDDII001 5914 | U2af2 UZ small nuclear RNA auxiliary factor 2 1 0.014023032 11217262 0.091523758| -0.796242148 0 ]
527 | ENSRNOGDO0MIIES3D (Ube2s ubiguitin-conjugating enzyme E25 1 0.015811185 GEIITI4T 0075357217 0. 88630815 [i] [}
528 | ENSRNOGO00II04E411 (Uhrf1 ubiquitin-like with PHD and ring finger domains 1 1 0.028447279 218828172 0.07291111 -2.021150@81 1] [+]
229 | ENSRNOGDO00M0ITST |Umps uridine monophosphate synthetzse 1 0.01 1020062 1220817084 0.01087T1678|  -0.441525221 4] ]
530| ENSRNOGDDII00ZITZE |Unci19b |unc-119 lipid binding chaperons B 1 0.046804 785 0.632414805 012450469  0.3484T5542 0 ]
531 | ENSRNOGDO0DI012I5T (Uncd5a  unc-45 myosin chaperone A 1 0.044885555 1.190882825 0151792457 0813055108 [i] [}
932 | ENSRNOGODMI20S: ubiquitin relsted medifier 1 1 0.044518523 054945748 0.043550514| 0538580715 1] [+]
533 | ENSRNOGDO00042E5 |Usi upstream transcription factor 1 1 0.02788653% 0.76504381 01442834198 1] 1]
534 | ENSRNOGDO0DI012T4E (Vampd | vesicle-associated membrane protein 8 1 0.0Z550TE2 1.2486T0232 S0.Z3B125T48 1] [i]
535 | ENSRNOGDDDMI1045T (Vashi wasohibin 1 1 0.040453207 0.545934433 0.053688022 | 0. TENII485 [i] [}
935 | ENSRNOGOO0MINE043D (Vavi way guanine nucleatide exchange factar 1 1 0.0368437783 2. 6687884371 1509068 -1.377208581 1] [+]
537 | ENSRNOGDODDM0AEET (Vegfd wascular endothelial growth factor D 1 0.022190883 0.885701033 0.053378733 4] 1]
538 | ENSRNOGDDIIDIZETT (VgliZ westigiaHike family member 2 1 0.04278T118 1ATIOT2ZTTT 0122358872 0 1]
533 | ENSRNOGDOIDIIENEZE (Viorct witamin K epowxide reductase complex, subunit 1 1 0003075788 0885034308 0065845183 [i] [i]
240 | ENSRNOGODDMIZ 1222 |Vpsi6 VP518 CORVET/HOPS core subunit 1 0.0088T4T12 0.792321447 0.052185T8 1] ]
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541 | ENSRNOGOOMD0013BED |Vps18  [VPS18 CORVET/HOPS core subunit 1 0014271381 1652388768 0.088508034|  -1.015988081 [i] 1]
942 | ENSRNOGIDI021081 |VpsT2 wacuolar protein sorting 72 homolog 1 0042027558 1.038005143 0.087748638( -D.SB044852T 1] 1]
543 | ENSRNOGIDOMDD00EES | Vsir W-set immunaregulatory receptor 1 0.002513178 1.852910874 0085831558  -D.408473851 1] 1]
544 | ENSRNOGODID02SEE2 |\Wdiyd4 |WDFY family member 4 1 00394821973 1.527632483 0084746638  -1.0443785821 ] 0
545 | ENSRNOGODIDI0C11TT |Wdr4S WD repeat domain 46 1 0.02EETE00E 17056334 0.11448907] 0966940485 ] 0
545 | ENSRNOGODMDI0428TE | \WdrT4 (WD repest domain 74 1 0. (25558527 0.6355T5084 0122352803 0413851746 [i] 1]
547 | ENSRNOGODM003243 | WdrB1 WD repeat domain 81 1 0.03TE2T184 1.495482768 0.083102259|  -D.945355409 1] 1]
548 | ENSRNOGODM0I0421 | Wdrdi WD repeat domain 51 1 0.0205T0IES 1.614817184 0083512234 -DESSTTESEE 1] 1]
545 ENSRNOGODP0I012084 |Xpnpepl |X-prohyl aminopeptidase 1 1 8.22E-06 11582860747 0.0901T4471|  -D.53ISTHRTET ] 0
550 | ENSRNOGODDOI0 1861 | Y dic YdiC chiteoligosaccharnide deacetylase homolog 1 0008459141 1051798091 0.156085858|  -0.16338TEE9 ] 0
951 | ENSRNOGOO00512 | Yipf1 Yip1 domain famity, member 1 1 0026544211 09077554 0131535342 -0 728601135 [i] 1]
952 | ENSRNOGODM01S32E | Yipfa Yip1 domain famity, member 3 1 0.015280463 1.054360259 0.135056853( -D.702485759 1] 1]
553 | ENSRNOGODMN0S595 | Zhtb48  (zinc finger and BTB domain containing 48 1 0.047515482 1.362854525 0.072584305] -1.152588603 1] 1]
854 | ENSRNOGODIMEZST | Zfand2a |zinc finger AM1-type containing 24 1 0033622823 0.674762425 0.0908680505|  -D.427311538 ] 0
855 | ENSRNOGODMI S | Ziand2b (zinc finger AM1-type containing 2B 1 004504 TEGE 1.408528551 0. 141807383  -1.085971565 ] 0
955 | ENSRNOGO00025140 | Ziat zinc finger and AT hook domain containing 1 0025055238 1314184817 0175800457  -D.203335743 [i] 1]
957 | ENSRNOGOOMIMT22D | Zfp33s  (zine finger protein 335 1 0.017144335 1.1575145909 0102882491 -D.893159123 1] 1]
558 | ENSRNOGODMNIE2T2 | Zfphil  (zZinc finger protein 511 1 0033032205 0.659045045 0. 108150285 0.31579151 1] 1]
858 | ENSRNOGDDPOPE2EE |ZfpbiE  (zinc finger protein 516 1 0021132336 1020087976 0.022383076|  -D.5468T0E1E ] 0
560 | ENSRNOGODMIIE8ES | Zfipbs zine finger protein 658 1 0.011284118 1.173676745 0.094536101|  -D.6OETEEEES ] 0
961 | ENSRNOGOOM00S018D | Ziplt zine finger protein-like 1 1 0010008565 1389485487 0.091405572(  -D.523451075 [i] 1]
962 | ENSRNOGIOI012528 | Zfyve1d (zinc fingsr FYVE-type containing 19 1 00133233857 1.131551239 0147919178 -0.520311432 1] 1]

EMSRNOGO0I00119 |Zmatd  |zinc finger, matrin type 3 1 0029335804 0.964841229 0138251707  -D.403614085 1] 1]

EMSRNOGD0MIIITTES | Zmynd 19 |zine finger, MYND-type containing 19 1 0020204351 0.904368275 0.056002345|  -D.6ZB04E501 ] 0

ENSRNOGO0IDIIITIES | Zyx Zyxin 1 0034540232 1758342322 0147332942  -D.9T7252458 ] 0

ENSRNOGO0000005335 |A3galt?  |alpha 1,3-galsctosyitransferase 2 2 0.007124336 1771843521 0.010533618|  -1.181056286 1 1

ENSRNOGO0MDDMIEET |Ascs acstoacaty-Cod synthetass 2 0037032756 1656845753 0.02413888|  -1.205449385 1 1

ENSRNOGO0ID018EE3 |AboeiD  |ATP binding cassette subfamity C member 10 2 0026751948 0.979894878 0.037035308| -D.B0TQ8ED16 1 1

ENSRNOGO00DN035334 |AbhdiZ |abhydrolase domain containing 12 2 0.0254TSTE 1.2688815905 0025587355 -D.BAG2II406 1 1

ENSRMNOGHMIS1ES | Accs 1-aminocyclopropane- 1-carboxylate synthase homolog 2 0043752356 D.ETEE0T2AT 0.00378828| -D.BI2EBE53T 1 1

ENSRNOGIN046251 | Acps acid phosphatase §, tartrate resistant 2 0.008745804 1.88357789T 0022548023  -D.EISTZIZIT 1 1

ENSRNOGO0I03I4254 |Acth actin, beta 2 0. D0GIBOEZE 1645753427 0.01883175|  -1.043544067 1 1

ENSRNOGO0I0IETI | Actgl actin, gamma 1 2 0.003995724 2129054473 0031446757  -1.241236555 1 1

ENSRNOGO0MDMIEETES | Actni actinin, alpha 1 2 0030006344 2. 174548565 0.045783045|  -1.044378358 1 1
575 | ENSRNOGDDR0M021242 |Adam32 (ADAM metallopeptidase domain 23 2 0000352182 1000388033 0.005100476|  -D.B45230312 1 1
576 | ENSRNOGO0III01TEST |AdamE  [ADAM metallopeptida: main & 2 0035285394 3. 769822538 0.035357T2T|  -3.108457T827 1 1
577 | ENSRNOGO00I000ISIE |Adamts4 |ADAM metallopeptidase with thrombospondin type 1 mof 2 0.0404 3859 2. EATTIE4TY 0.021915109]  -1.9549T851T 1 1
578 | ENSRNOGIDI0055T4 | Adamtss |ADAM metallopeptidase with thrombospondin type 1 maf 2 0.005146404 2.055085239 0.002806234 -1.57089402 1 1
578| ENSRNOGO000M0E4033 | Adapl ArfGAF with dual PH domains 1 2 0.04TEB4258 1.736003138 0.025153386| -1.713831287 1 1
580 | ENSRNOGODIIIMTTTT |Ahcy adenosylhomorysteinase 2 0004532101 1411284554 0.032184538| -D.98T145214 1 1
581 | ENSRNOGODR0IISTI4 |AkribE  |akic-keto reductase family 1, member BE 2 0.0Z358458 2734533547 0.041878353| -D.753871288 1 1
582 | ENSRNOGOIMI0ITSIZ |Aldhdbl  |aldehyde dehydrogensse 3 family, member B1 2 0004388539 i) 0.011985754| -1.235335581 1 1
283 | ENSRNOGIDMI014845 |AldhTal |akdehyde dehydrogenase T family, member Al 2 0.0ZeE00BEE 0.04B5TE52G| -D.B35118578 1 1
584 | ENSRNOGIDIID0ZEED | Algl ALG1, chitebiosyliphosphedolichol beta-mannesyltrans| 2 0.00733545 1.333551785 0021205085 -D.532054318 1 1
585 | ENSRNOGODI0I0IEEET |Alyref  |AhwREF export factor 2 0.02704048 0.741835678 0.024424581| -D.6TERIZAE2 1 1
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585 | ENSRNOGDDI0000E4ED | Amdhd? | amidohydrolase domain containing 2 2 0.024TI5565 2 161725683 0.022420247| -1.TZ3180545
58T | ENSRNOGDDID15240 |Ampd2  |adenesine monophosphate deamingse 2 2 0.041801807 0.533423743 0.048759872| 0. TBIGIT2TE
SBE|ENSRNOGOD000015528 |Anapcit |anaphase promoting complex subunit 15 2 0.001231561 1. TEE2 39665 0.0168T1678| -0.B2337TT2EE
585| ENSRNOGODDDII0TE4S |Angptd | angiopoietin-iike 4 2 0.006203158 3213143777 0.035403007 | -1.757498453
550 | ENSRNOGODIIII15885 |ApZs1 adaptor-relsted protein complesx 2, sigma 1 subunit 2 0.002785568 1.263668144 0.035114544| 0. 754511088
991 | ENSRNOGDDI2E114 | ApSbi adaptor-related protein complex 5, beta 1 subunit 2 0.007258945 0.782693342 0.039572788| 0823578248
582 | ENSRNOGODDOISATTS | Arfl ADP-ribosylation factor 2 2 0. 002030201 2068168538 0.02688T3T -1.02648333
593 | ENSRNOGODDDII4G4TZ |Arfgapd | ADP-ribosylation factor GTFase activating protein 3 2 0.005185575 1620636244 0.038052824|  -0.7E32TI0EE
394 | ENSRNOGODDI0MIZE5ES | Arhgap2T protein 27 2 0005501862 1.225754722 0.025518415| -0.962148333
395 ENSRNOGODD0ISSE545 | Arhgapt | Rho GTPase activating protein 4 2 0.01265T065 1.842235723 0.041165643  -0.8BTH15734
586 | ENSRNOGODDOI13220 | ArhgapdE | Rhe GTFase activating protein 45 2 0.00EE6452T 2. 251384081 0.019530853|  -1.022298885
557 | ENSRNOGODDOIDE0E4 | Arhgef2E | Rho guanine nucleotide exchange factor 25 2 0. 048353504 10951533062 0.032880354 |  -0.847361647
998 | ENSRNOGODI0NI14853 |Ad11 ADP-ribosylation factor like GTPase 11 2 0006273458 3319584157 0.04157214| -0.53ZZF1ET1
959 | ENSRNOGODIOMIITTOT |Armext | armadillo repeat containing, X-linked 6 2 0.038982139 1.155511901 0.014335701  -0.803688323
1000 | ENSRNOGDD0000 14448 | Amtl aryl hydrocarbon receptor nuclear translocator-like 2 0.014TS8T04 228155174 0.042562368| -0.B165905584
1001 | ENSRMNOGODDII00TEZE | Arrdci amestin domain containing 1 2 0.001443762 1. 1402 160E7 0.018605682|  -1.080018172
1002 | ENSRNOGODD0NZE0ED | Arsi anylsulfatase family, member | 2 0.0004459 2 357180418 0.0259290945  -0.533128506
1003 | ENSRNOGODOIDISEIT |Assi argininosuctinate synthase 1 2 0. D0I2BEET 1 2219891145 0.004135521| -1.275544332
1004 | ENSRMNOGODDII00TAEE | AtgT autophagy related T 2 0.016334735 1500452533 0.01081173( -0.808031742
1005 | ENSRNOGDDDI0004049 (Baiap2  BAl1-associated protein 2 2 0001274671 1586728138 0.044765464| -1.2T4661968
1006 | ENSRNOGODIII15514 | Beatl branc 3in amino acid transaminass 1 2 0.02544059 2890627476 0.044405282 | -1.485538283
1007 | ENSRNOGIDI010850 | Brapi bone morphogenstic protein 1 2 0.045554141 1.255043178 0.046799188| -1.080588473
1008 | ENSRNOGDDD003ITOD (Bud2d BUDZ3, rRNA methyltransferase and ribosome maturat 2 0.04025543 0.74302485 0.043382663| -1.030318108
1008 | ENSRNOGHIIIIZE4TS | Cad carbamoyl-phosphate synthetase 2, aspartate transcark 2 0.0041TE4T 1.435395147 0.00BB10358| -1.33T485057
1010 ENSRNOGDI0I0021580 (Cass4  Cas scaffolding protein family member 4 2 0. 029693263 1067824285 0.025560348(  -0.5B5852032
1011 | ENSRNOGODII010846 | Code2? | coiled-coil domain containing 22 2 0019105953 0. 704313555 0.019111095 093555075
1012 | ENSRNOGDDDN24531 (CodeBBb | coiled-coil domain containing 838 2 0042825045 1.133418504 0.048158555 -0.87734T004
1012 | ENSRNOGDDDII0E0ZIL (Coherl | coiled-coil alpha-helical red protein 1 2 0.0Z2040411 1.551441863 0.008621061| -1.326451188
1014 | ENSRNOGODONN11205 | Cold C-C maotif chemaokine ligand 3 2 16582 1488721525 0.005488108 -1.524103489
1015 ENSRNOGDDOI005T05E (Cdad0s | CddDs maolecule 2 0010145521 3. ADTIE2025 0.020530101  -1.628972807
1016 ENSRNOGODDMN2065S | C4IT CD3T molecule 2 0.0 4088405 2148248815 0.031555614( -0.8T0325508
1017 |ENSRNOGDDDI0016825 (Cdleap |CD3e molecule associated protein 2 0.0 1855731 1. 456490508 0.016485414|  -1.237018482
1018 | ENSRNOGODIITEE | CA6s Cd68 molecule 2 0032374343 335324472 0042152817
1019 ENSRNOGIIDI00185616 | Cdod2eps COC42 effector pratein 5§ 2 0.042535821 1.245055509 0018853111 -0.55T25467
1020 | ENSRNOGDDDI00E410 (CdeaTl | cell division cycle associated T like 2 0.03T385285 2349131874 0.042154748| -1.533887451
1021 | ENSRMNOGODDIIZEE1S | Cdr2l cerebellar degenaration-related protein 2-ike 2 10.0344158T1 10922504452 0.0E6486857 | -0.716575005
1022 | ENSRNOGHDNNN1ISTD | Cdt chromatin licensing and DMA replication factor 1 2 0.03TETEENS 1. 163870445 0.02T2TE25T|  -1.175856805
1023 | ENSRNOGODIINI10918 | Cebpa CCAAT/enhancer binding protein slpha 2 0.024662713 1.630728501 0.015851803
1024 | ENSRNOGDD00001534) (Cep2B)  |centrosomal protein 250 2 0002783256 0.70561 1657 0.047TETIET| -0.7T0OG52914
1025 | ENSRNOGDDDI000TSZE (Cgref1  |cell growth regulator with EF hand demsain 1 2 0.0050T92E 162891757 0.007220152|  -1.045668308
1026 | ENSRNOGOXN00N1 143 | Cit citron rhe-interacting serine/threonine kinsse 2 0.01403848 1.96554T057 0.020120153 -1.125407165
1027 | ENSRNOGDI0I000B016 (Ckapd | cytoskeleton-associsted protein 4 2 0.034361 768 1. 472223905 0.027528033 -1.20785825
1028 | ENSRNOGODDINZSEEE | Clici chioride intracellular channel 1 2 0.007TT21812 1.877514275 0.028185542 -0.T04488727
1029 ENSRNOGDDDIO010651 (Cmtm3 | CHLF-ike MARVEL transmembrane domain containing 2| 2 0.006204812 1.043063867 0.02T085GE5 -0.6289288T
1030 Cndp2 2 0025217847 1.44 3523601 0.047851114| -0.735428853

ENSRNOGOHDHI1 5551

camosine dipeptidase 2
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1031 | ENSRNOGHIIN0I314TS | ColiBal |collagen type ¥W| slpha 1 chain 2 0003178539 2651047701 0028957311 -1 53358214
1032 | ENSRNOGIIII0IBST |Collal collagen type | alpha 1 chain 2 0.029420454 2.088639123 0.024948831 -1.518388528
1032 | ENSRNOGDODI000TEST (Col2Tal |collagen type XV alpha 1 chain 2 003770568 1002801732 0008555934 -1 52232
1034 | ENSRNOGDIDII00ET49 (Coltal | collagen type V slpha 1 chain 2 0018805324 1. 722431405 0045258876  -1.040176482
1035 ENSRNOGHIIZ0525 |Colfal | collagen type V slpha 3 chain 2 0.026501856 1.783259122 0026275581 -1.4243T4214
1036 | ENSRNOGIIO0I01889 | Comt catechol-O-methyltransferase 2 0005580022 1 Q.00TE1422|  -D.ST2TEI8ES
10237 | ENSRNOGII000104T4 | Copgl coatomer protein complex, subunit gamma 1 2 002212837 1.049108583 0037250321 0. 714748071
1038 | ENSRMNOGDIDII01ETZY (CopsTh | COPS signalesome subunit TE 2 0021878215 0.7T6021206 0.008508165|  -0.70563T106
1035 | ENSRNOGHII194230 |Corela  |coronin 1A 2 0.01324T085 1.68401845 0.003201014]  D.5TE155459
1040 | ENSRNOGOIIID1825T | Cotli coactosin-like F-actin binding protein 1 2 0007836148 2874373374 0.010711875 -1. 72790007
1041 | ENSRNOGDOD00043E2E Crf2 cytokine receptor-like factor 2 2 0.008T26285 1.015825184 0.048376181| -0.5583T4485
1042 | ENSRNOGDOIIII0EIIT | Cerp cysteine and ghycine-rich protein 1 2 0.003480312 1.5180TE4TE 00279288595
1043 | ENSRNOGHIII15038 | Ctgf connective tissue growth factor 2 0.001485828 1.74704211 0.01TZ534118
1044 | ENSRNOGII0020208 | Ctsd cathepsin O 2 0.019846218 1.53007738% 0025157024 |  -1.188280509
1045 | ENSRNOGDODI0019574 (Cuede? | CUE domain containing 2 2 0.01685883 1.520183506 0022923453 -0.79403402
1048 | ENSRNOGDODI0012014 (Cyba cytochrome b-245 alpha chain 2 001238818 2. 950817926 0.0ZE3IT280Z|  -1.413688529
1047 | ENSRNOGHIINI14350 | CyrE1 cysteine-rich, angiogenic inducer, 51 2 0.014091554 1.55416645T7 0.00BEZEITT|  -1.14T7406784
1048 | ENSRNOGIIO0N0E551 |Deaf1s | DDB1 and CUL4 associated factor 15 2 0005544845 2090344272 0.048925315]  -1.364914712
1049 | ENSRNOGDODI00ITEED | Dotpp dCTF pyrophesphatase 1 2 0.03851824 2318363165 0.037780152|  -1.540085152
1050 | ENSRNOGDIDI000437TE (Ddxd®a | DExD-box helicase 394 2 0.00807T 7374 1.5480289782 0.003222358|  -1.162478112
1051 | ENSRNOGHI00I3T4ED | Ddx51 DEAD-box helicase 51 2 0.035850283 0705245301 0018225845 I54487
1052 | ENSRNOGIIIZETOS | Dgki diacylighycerol kinase, iota 2 0.017458855 0.784776223 0.007612578| -D.594561512
1053 | ENSRNOGIIN20TTE | Dhet T T-dehydrocholesterol reductase 2 0012356182 1248228122 0034516851 0. 815040382
1054 | ENSRNOGHIINII15082 | Dhedh dilydroorotate dehydrogenase (guinone) 2 0.00500Te2 0.84T127458 0.035605407| -0 90E2TI9GE
1055 | ENSRNOGHII18528 | Digd = large MAGUK scaffold protein 4 2 0001118337 1.177385481 0.034804006]  -D.B3ITEE4G12
1056 | ENSRNOGII0N53458 | DnajeZ? | DnaJd heat shock protein family (Hsp40) member C22 2 0.018553821 1.584847821 0.01885851T|  -1.052653T02
1057 | ENSRNOGDI0002I83) (Dnase?  |desyribonuclease 2, hysosomal 2 0011820425 1.837552603 0.031042353|  -D.82B0BB054
1058 | ENSRMNOGDODII012156 | Dokt decking protein & 2 0032226379 0. 735206508 0006902834 |  -1.224543742
1055 | ENSRNOGHIIIIZ058T | Ef: ing fibulin-like extracellular matroc protein 2 2 0.001952531 2 ETITTT448 0.043741121 -1.511855543
ENSRNOGI000013TES (Efhd2? EF-hand domain family, member D2 2 0018432246 1.808052852 003216123 -D.823181822
ENSRNOGIM0I042023 (Efs embryonal Fyn-associated substrate 2 0032304807 1.233501058 0.035472515( -0.801345164
ENSRNOGO0D00DNIE4D | Egr2 early growth response 2 2 0022151428 1.82652T828 0.014018757 1182879321
ENSRNOGIMO0ITTES (Ercc2 ERCC excision repair 2, TFIIH core complex helicass sy 2 0.002448T5T 1282745435 0.020Z54118] -1.038228305
ENSRNOGIN00001348 (Emp2d endoplasmic reticulum protein 25 2 0.034405T85 1.822202407 0.041ES851T|  -1.25305959435
ENSRNOGIDMEITES | Esyti extended synaptotagmin 1 2 OQIETEOTTE 1.480825752 0038251017 -1.020885842
ENSRNOGI0D00I4807TE | Fabpd fatty acid binding protein & 2 0048531136 0.536456382 0.0ZE56TE16|  -0.90030TE24
ENSRNOGIMD00I15845 | Fam125hb [ family with sequence similarity 125, member B 2 0.004163023 225204134 0.02104%9852| -1 455504375
ENSRNOGI000M01314 (Fam20c (FAM20GC, golgi associated secretory pathway kinase 2 0007851872 1.82355224T7 0.01085601 -1.352T843595
EMSRNOGIIMIIETIS |Fanca Fanconi anemia, complementation group A 2 0030051307 2.383030207 0.04T 202603 -1.42644503
ENSRNOGD0DII011202 | Farpi FERM, ARH/RhoGEF and pleckstrin domain protein 1 2 10002532445 0.610650042 0026852148  -0.635180058
ENSRNOGII1522S (Fhl fibrillarin 2 00059535342 1.2015631T9 0.0ZB484242| -0 554400788
ENSRNOGI000MIEETS (Fheodd | F-box protein 46 2 0.03546803T7 0.779478519 0.010815543| -0.725483731
ENSRNOGI000DIE342 | Fonb ficolin B 2 0.011852141 308854589 0.012442383|  -1.852832184
EMSRMNOGOOD0IIZ11E1 |Fermtd | fermitin family member 2 2 10004234053 3210292529 0024718537 1844187026
ENSRNOGID00MIHETZ (Fgr FGR proto-oncogene, Src famiby tyrosine kinass 2 0.02664515T 2 408731545 0.0210232481 -1.256184077
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ENSRNOGODI00015941 |Flkbp10  [FKS5S06 binding protein 10 2 0.014355756 1.TE2ETOE1E 0.036508553( -1.08T204875
ENSRNOGODIOMIZ24563 |Fkbpi5s  |FKS06 binding protein 15 2 0.021201385 10385085819 0.025888146 -0.TEE53859
ENSRNOGOD00054830 |Fina filamin A 2 0.013535342 1402444841 0.023124287 | 0877040437
ENSRNOGODI00MIEEEE | Fsipl fibrows sheath interacting protein 1 2 0.02418T573 1902951391 0032422318  -1.091207835
ENSRNOGODI00011631 |Fst follistatin 2 0.011793384 2.281132583 0.02672064( -1.2765088E52
ENSRNOGODI00MIEET1 |Fsti2 follistatin like 3 2 0.0313065565 10935807425 0.008434522|  -1.400080066
ENSRNOGODIDII4TTE | Fisil Fts-J RMNA methyltransferase homolog 1 2 0.0283477 0811755159 0.022667885|  -0.581897125
ENSRNOGODI00059453 | Fuk fucokinase 2 0.021085132 0. 6T0066EE2 0.018380732| -0 8TOZ5B3EE
ENSRNOGIIIIIZ1062 | Faeds FX0f D domain-containing ion transport regulstor 5 2 0.015091787 2380205147 0.03 1850162 -1.21566112
ENSRNOGODMISTI2 |Gale UDP-galactose-4-epimerase 2 0.00591242 2921174552 0.018432039|  -1.385280624
ENSRNOGODIDMEIES | Galk galactokinase 1 2 0015722088 1588723565 0.023273458|  -1.439058162
ENSRNOGODI000 14481 | Galns galactosamine (N-acetyl}-G-sulfatase 2 0.044423557 1. 705233208 0.0358005T9|  -1.134T5428T
ENSRNOGODIDDIIENST | Gins GINE complex subunit 1 2 0.029182401 180876412 0083330322 -1.284520635
ENSRNOGOMII0ITETS | Gins2 GINS complex subunit 2 2 0.0094T5345 2111371478 0043258255  -0.548320875
EMSRNOGHNMIII15281 | Gimp ghycosylated hysosomal membrane protein z 0.01288532 B1ZTITE 0.01Z2ZIZ36|  -1.Z5B401047
ENSRNOGOD00IITZZS |Gmpph | GDP-mannose pyrophosphonylase B 2 0.020279153 1882205434 0.015384387  -1.181633743
ENSRNOGODDMTIE | Gpn2 GPN-loop GTPase 2 2 0.017855734 0. 785420281 0.033431487| -0.79385T152
ENSRNOGIDIO0MIERIS |Gpnmb | ghycopratein nmb 2 0.02085139 4 SB5T18252 0.04582166T7| -2.6T1884035
ENSRNOGODIDDD 18564 | Gss glutathione synthetase 2 0.008227TTIT 0851014856 0.0315456445|  -0.639402535
ENSRNOGODI0016148 |Gtsel G-2 and 5-phase expressad 1 2 0.005735053 29421258571 0.01648831( -1.780154219
ENSRNOGODIDMI2S2E4 |Haus4  [HAUS augmin-like complex, subunit 4 2 0. 036088359 2009843754 0026300353 | -1.4441T4542
ENSRNOGOD00018546 | Hbegf heparin-binding EGF-like growth factor 2 0.030113234 1.04530709 0.036845355  -1.354055438
ENSRNOGODI00NI455 |Hinfp histone H4 transcription factor 2 0. 028856631 0737902504 0.0372565085 0688843803
ENSRNOGODDM045TES | HistZhZbe{ histone cluster 2 H2B famity member E 2 0.02105T858 090592514 0028595683 -1.004815301
ENSRNOGODIMIZE2IE | Hi3 hexokinase 3 2 0.0242T4454 4 256844143 0021334873 -3.180:332354
EMSRNOGODI00014117 |Hmoxi  |heme oxygenase 1 2 0.00502255 3. 75880804 0.012538658| -2, 182TEREI
ENSRNOGODI00MIZEE2 |Hook2 | hook microtubule-tethering protein 2 2 0.014781188 1.073047322 0.031063445|  -0.594327284
ENSRNOGODIDIIIS4S2 |Hpeall  |hippocalcinlike 1 2 0.01235301 0. 5906382 0.027225515(  -0.813707381
ENSRNOGODD000Z2185 |Htatip?Z  [HIV-1 Tat interactive protein 2 2 0.031090132 2123459191 0.031447624| 0590851172
ENSRNOGODI00026124 | 143 inhibitor of DMA binding 3, HLH protein 2 0.00915661 1.561095467 0008797117 -1.230581128
ENSRNOGODIO0ID0EZT | lerd immediste early response 3 2 0.013454795 0.97TBIGTET 0.016148541| 0684841154
ENSRNOGODI0D01538T | Ifi3d IFI30, hysosomal thiol reductase 2 0.002025378 1588828314 0.003584645(  -0.575636252
ENSRNOGID000M042T2 | Ifitmid interferon induced transmembrane protein 1 2 0.003188437 1833397895 0.023125542| 0875423682
ENSRNOGODIO0MIE440 | If2T intraflagellar transport 27 2 0.008507412 1.0585T84TE 0.010646852|  -0.635116605
ENSRNOGODIDIIITEN | Igsid immunoghobulin superfamily, member & 2 0.045015752 1385561723 0.021815323|  -1.172185376
1111 ENSRNOGOI0MIZE100 | likbke inhibitor of nuclear factor kappa B kinass swbunit epsilon 2 0.022352348 2051342514 0035357148 -0.785142259
1112 | ENSRNOGOM0MI11153 | NTra int=rizukin 17 recaptor A 2 0.000992897 1.780092741 0.0177678T8| -0.771890554
1113 | ENSRNOGODDIIEETT | (1Mm interleukin 1 receptor antagonist 2 2.3TE-DE 3.972188923 0.034384508| -2 450716737
1114 ENSRNOGOMI0MIITI20 | InppSd  |inesitol pohyphosphate-5-phosphatase D 2 0.012270602 1460188343 0.04325853T7|  -0.T1558582T7
1115 ENSRNOGODDOMITAIT | IrfE interferon regulatory factor & 2 0.046382111 2. 238020657 0.029690435|  -0.524033156
1116 ENSRNOGOII0M 12208 | HghT integrin subunit beta 7 2 0.009428521 1804268417 0.049628301| 0885322156
1117 | ENSRNOGODIDIIZ2438 | Jmid4 jumeonji domain containing 4 2 0.014285459 0851128357 0.00252304( 0. 740540933
1118 | ENSRNOGODDIII 15440 | Konnd potassium calcium-activated channel subfamihy N mem z 0.035054562 2251553341 0011102082  -1.960518842
1119 | ENSRNOGODDOI1083 | Kdelr2 KDEL endoplasmic reticulum protein retention receptor 2| 2 0.030785T4 1. 412673907 0.040804303 | 0855202349
1120 ENSRNOGODIDIINE4TT |Kif21b  |Kinesin family member 218 2 0.030831115 1 113342 0.001782912| -0.745329529
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121| ENSRNOGODDOIIND4TS | Kifci kinesin family member C1 2 0.04 384208 2 2T9ES9205 0.027014137|  -1.638108209
122 | ENSRNOGODD0IZ3E34 |KIFIE KruppeHiike factor 18 2 0017830508 1111605885 0.01635501(  -DBHE25TEZS
123 | ENSRNOGODDI0NI16422 | Kihi35 kelch-like family member 35 2 0.041758224 0.845586729 0.024609061| -0.845418442
124 | ENSRNOGODDI0NID4132 |Laspi LIM and SH3 protein 1 2 0. 026820045 0. 9503062 0.037070892| -0.614688478
125 ENSRNOGODDOMI10645 |Lgals? | galectin 2 2 0.015258534 3332233124 0.033026471| -1.555638864
126 | ENSRNOGODI0M0TOES | Lgmn legumsin 2 0.011388554 1987209137 0.015517344| -1.205818508
127 | ENSRNOGODI0I42TTE |Lins1 lines homalog 1 2 0.01102586 10874908352 0.012278385 081750623
128 ENSRNOGODIDMNNZE2D |Litaf lipapohysaccharide-induced THF factor 2 0.0859T0E2 1.220012185 0.018085551(  -0.527240552
125| ENSRNOGODDOMIZET4Z |LmnbZ | lamin B2 2 0.00E525419 1.022420900 0.001737328| -1.123778T82
130| ENSRNOGODI0NI0T43E | LOC1001] hypothetical protein LOC 100158225 2 0.03627074 1.872032205 0.021185437  -1.170414348
131| ENSRNOGODI0NISE3452 | LOC1003] actin, gamma 1 propeptide-like 2 0.004654024 1327128068 0.017025929 -1.10412572
132 | ENSRNOGODDONIEDESS | LOC10038 rCGATTEHike 2 0.048582207 0837745155 0.0242515 D.TZME202
133 | ENSRNOGODDDIIZEEZS | LOC 10258 endothelin-conyerting enzyme 2-ike 2 0.006228874 1412499068 0.01980311( -1.203188465
134 | ENSRNOGODI0ISTE34 | LOC1025] uncharacterzed LOC 102553018 2 0.Da0TEN2 15237721 0.014314656| -0.57Z252882
135 ENSRNOGODI0II18TAT | LOC10259 engulfment and cell matility protein 2-like 2 0.010081374 1196314605 0.04820002 -1.08687858
135| ENSRNOGODD0IZIN0E | LOCER13] hypothetical protein LOCEB1325 2 0018285353 2377237005 0.033105523 -1.12753857
137 | ENSRNOGODDDIAI2EE | LOCES114 hypothetical protein LOCES1 141 2 10.034408075 2 58178TEIR 0.04T3088TS -1.1871352
138| ENSRNOGODI0NEESD | Loxd1 b=yl oncidaselike 1 2 0008851803 2 135250963 0.023518559 -0.BBT2E5TT
139| ENSRNOGODIOMETITI | Loxid tysyl oxidaselike 3 2 0048803531 1.011429388 0.013504586|  -0.TS0447277
140| ENSRNOGODDOMIZ2565 | Lrre25 leucine rich repeat containing 25 2 0.02517TTET4 2407241594 0.032765051|  -1.4T47738B5
141 | ENSRNOGODDOOD0EE24 | LrrcED leucine rich repeat containing £ 2 0.02T720019 1.274621202 0.012682188| -1.118382108
142 | ENSRNOGODIIN01429 | Lravd1 lzucine-rich repeats and WD repest domain contsining 1 2 0.010542411 1.616295335 0.030218281 -0.567310626
143 | ENSRNOGODI00I4ET2E | Lsm2 LSMZ homaolog, small nuciesr RNA and mRNA degra 2 0032184263 1.055378806 0.013561865 -1.176365857
144 | ENSRNOGODDOIZ030D |Lspi tymphocyte-specific protein 1 2 10.004880505 2. 232082025 0.02087278( -D.8STT2B404
145| ENSRNOGODDODDIDEES |Lstl leukocyte specific transcript 1 2 0.005641818 2. 455120842 0.020515661| -0.516800588
145 | ENSRNOGID00I1 2054 | LtbpZ latent transfiorming growth factor beta binding protein 2 2 0.008721054 4 3TZ2TEI 0.01238562%| -3.2T3026582
147 | ENSRNOGIDD0NZRED | Lyl L¥L1, basic helbe-loop-helic famihy member 2 0020833042 1.4TTETO1Z2 0.030624371(  -0.556585435
148 ENSRNOGODDOINETSS |Magedl |MAGE family member D 2 0.0 TER5E01 -0.542430878
145| ENSRNOGODD0I0N2445 |Maged? |MAGE family member D2 2 0.007334804 1398536872 0.00657T1657|  -0.B21552085
150 | ENSRNOGIDI000Z0505 |Mapdk?  |mitogen activated protein kinsse kinsss kinase kinase 1 2 0.015720433 1.255116284 0024455652
151 ENSRNOGIDDI0MIZT204 |Mapd microtubule-zszocisted protein § 2 0008515273 1068065587 0.026718916| -1.069132402
152 | ENSRNOGOD00011351 |Matia methionine adenosyltransferaze 14 2 0.0457 11606 0. TEST 14555 0.034485589| -0.B53025151
153 | ENSRNOGDDII00Z0431 | Matk megakanyoryte-associsted tyresine kingss 2 0012556651 2. 3803ET0TE 0.0320E6169 -1.68085185
154 | ENSRNOGODIIII1E6316 | McmZ minichromasome maintenance complex component 2 2 0.014357352 2007135322 0.005035204| -1.4B2858444
155 | ENSRNOGODNNND12543 minichromasome maintenance complex component 3 2 0.0322535 2.2T96T4083 0.0283TRES5 -1.76462T48
55| ENSRNOGDDO00001 345 minichromasome maintenance complex component T 2 0.0457B0153 1. 288618247 0.038T81258| -1.033538845
157 | ENSRNOGODIIID08433 mitochondrial calcium uniporter dominant negative beta 2 0.0354TTERE 2.4E8TEET1 0.035145053|  -1.123085186
58| ENSRNOGDDDI004E202 meteorin-like, glial ozl « rentistion regulator 2 0.005573243 254515 0.008792359|  -1.540178704
159 | ENSRNOGODNNND1 2832 major facilitstor superfamihy domain contsining 5 2 0.025017585 1112720524 0.02881815| 0868033572
180| ENSRNOGIDD00043435 mitochondrial calcium uptake 1 2 0003195463 10648344475 0.041083511| -0.592837384
181 | ENSRNOGODDOOIZDIET matrix metallopeptidase 12 2 0.039184802 5.284890161 0.03353548( 4551620863
162 | ENSRNOGODDOIT4TT matrix metallopeptidase 23 2 0.01785852 1618109568 0.0014234535 -1.2288T657
183 | ENSRNOGIDI0ES0T matrix metsllopeptidsss & 2 003518778 1.580553914 0.022407075( -1.333634323
184 | ENSRNOGIDDOD 18571 MOB kinase activator 34 2 0.01325T568 1818877007 0.021842114 -1.170328577
185| ENSRNOGODDOMD1TITS MRT4 homelog, ribesome maturation factor 2 0.001183508 1.285801272 0.02E80257TS -0.78T56328
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1166 | ENSRNOGII0MI00TE4D |Msc musculin 2|  0.048158259 1323770058 0.040853458| -0.841301828
1167 | ENSRNOGD000000TE05 | MyblZ MYE proto-oncogene like 2 2| 0.025897248 2543194059 0.0Z2378228| -2.733Z81207
1168 | ENSRNOGD000020246 | Myis myesin light chain 8 2| 0.010845335 1202060502 0.0475858556(  -0.944071405
1165 | ENSRNOGDDDMIES 14D (Mhyolg myosin |G 2 0.04352235 2. 117870154 0.037845183|  -1.223570105
1170 | ENSRNOGIDII01 3841 |MyoTa myosin VIIA 2 0.049347831 1.7158595852 0.028201208| -1.300841808
1171 | ENSRNOGD0000013311 | Magh N-acetylglicosamine kinase 2 0.0410962 1378456514 0.04 1428857 -0.51487441
1172 | ENSRNOGD000000E345 | Mans N-zcetyineuraminate synthass 2| 0.018408212 1.348257051 0.02654 1860 -0.7280%83
1172 | ENSRNOGD000001085T | Mekd MNIMA-related kinase 8 2| 0.048055827 15768322047 0.040%07937|  -0.922087542
1174 | ENSRNOGDO0MIIZZETS [MfamT wating protein with ITAM meotif 1 2 0.0108012 3.352825581 0.027532074) -1.325502687
1175 | ENSRNOGDIDIIN 7146 |Nfatct nuclear factor of activated T-cells 1 2 0.011170816 1.12BBGT455 0038291457 - E3BZTE11
1176 | ENSRNOGI0000002553 | Mmei NME/NMZ2 nucleoside diphesphate kinase 1 2| 0.011830422 1.75321467T7 0.02253873| -1.015735546
1177 | ENSRNOGD00000Z1E50 |Mobi NIN1/FSMDS binding protein 1 homolog 2|  0.007385079 0. 791002179 0.043485484| -0.5584537EE
1178 | ENSRNOGD0000018452 | MopZ NOPZ nucleolar protein 2| 0.034596683 1.218175285 0.042811451| -0.853523845
1175 | ENSRNOGDOOMIITEEZ (Mpm3 nucleophesmin/nucleoplasmin, 3 2 0.01053T065 1.520534158 0.0454888558| -0.5T2EEES1S
1180 | ENSRNOGIDII0I6156 | Npbeo neuronal pentraxin receptor 2 0.0347 18847 1.828168233 0.018T3588|  -1.910445417
1181 | ENSRNOGODID0ITSZ | Nmos negative regulator of reactive oolygen species 2 0.006421784 1.216428385 0.017724384| -1.018584376
1182 | ENSRNOG00000018258 |MiSdeZ | F-nucleotidase domain containing 2 2(  0.027224191 2. 84T9EBEE4 0.00B185853( -1.86Z51G205
1182 | ENSRNOGD0000001280 | Mudt1 nudis hydrolaze 1 2| 0.006183258 0. 725422952 0.017774018(  -0.586458815
1184 | ENSRNOGDOODI0 18584 | MupSa3 nucleoporin 93 2 0.0165934854 1.207135341 0.0164594035) -0.3105788T1
1185 | ENSRNOGO0000030 18 (OlfmiZb |olfactomedindike 2B 2 0.02781T116 1.26583081 0.015430453 0. 95666239
1185 | ENSRNOGODIII20481 (Pafshibl|platelet-activating factor acetylhydrolase 1b, catahytic s| 2 0.004425212 1.3088523T6 0.00234835| 0540575881
1187 | ENSRNOGDM0M0052084 |FParvg parvin, gamma 2| 0.025355453 2 654881624 0.045337833(  -1.130550823
1188 | ENSRNOGD0000025001 (Poolce  |procollagen C-endopeptidase enhancer 2 0.008181 2E21TEIE0Z 0014151053  -1.445167345
1185 | ENSRNOGODDMIE0 15T protein disul izomerase family A, member & 2 0.015489139 1.605360085 0.024263706| -0.89TH51168
1150 | ENSRNOGOODMI04515 pescadillo ribosomal bisgenssis factor 1 2 0.002978622 1177263008 0.045267775| -0.B5808TEIT
1191 | ENSRNOGIDIMINITIEE (Pfkp phosphofrectokinase, platelet 2 0.003801383 1.10304354 0.043019171 -0.819567355
1152 | ENSRNOGD0M01532E | Phgdh phosphoghycerate dehydrogenase 2 0018234187 243470105 0.041058341|  -1.485847088
1153 | ENSRNOGDOODIDESTES (Piezol piezo-type mechanosensitive jon channel component 1 2 000857254 2135281786 0.015642438| -0.B95E34534
1194 | ENSRNOGD0000020624 |Pihid1  |PIH1 domain containing 1 2| 0.0157900E3 1.543520837 0.043312118|  -1.142148015
1185 | ENSRNOGODII048E5 | Pldil pohycystin 1 like 1, transient receptor potentisl channel i 2 0.042883525 0835504447 0.02658338| -0.730802TET
1195 | ENSRNOGODIII010516 (Plau plasminogen activater, wokinase 2 0.037284189 2. 430568854 0.0408458557| -1.522538785
1157 | ENSRNOGDI00003TEI | Plawr plasminogen activator, wrokinase receptor 2 0.027TTTEE02 2157745454 0.040200883|  -1.668543369
1158 | ENSRNOGDD0000EEILT | Plch2 phosphelipase C, beta 2 2|  0.02B0BETET 1. 721844141 0.041171267( -1.103535655
1199 | ENSRNOGD0000182590 |Pid3 phosphelipase D family, member 3 2| 0.002525819 3854204158 0.010941856(  -2.204599685
1200 | ENSRNOGODDMI0TIE | Plin2 perilipin 2 2 0.013367768 1.32550558T 0.038734584 ) 0634534153
1201 | ENSRNOGOIIDITI02 |Phonai plexin A1 2 002248052 1.2765943185 0.027481828| -0.827246315
1202 | ENSRNOGD0000007T133 |PhenkZ | plestin BZ 2|  0.00E8542073 1852323254 003832515 0969820815
1202 | ENSRNOGD0000015620 | Pmfi pohyamine-modulated factor 1 2| 0.024283705 1.760341085 0.031878258| -1.222E80572
1204| ENSRNOGDO00002TZE5 |Pocla  |POCT centriclar protein A 2| 0.000825322 13830020558 0.016083205( -1.250534178
1205 | ENSRNOGDDIIIZ5310 | Pop? POPT homalog, ribonuclease PAMRP subunit 2 0.00M07TT13 1.073851353 0.003B50E31 -0.882TT0TI
1206 | ENSRNOGO00M013T2 (Pppdri protein phosphatase 4, regulstory subunit 1 2 0.041957798 0621134855 0.03210351 -0. 704543853
1207 | ENSRNOGDI000016410 |Prefidi | PREL| domain containing 1 2|  0.005728848 1.82835664T 0.0408507|  -1.124032354
1208 | ENSRNOGD0000042054 |Prrid profine rich 13 2|  0.003898257 1. 792850035 0.013880625( -0.64255458T
120%9| ENSRNOGD000002ZE184 |Pres2S | protesse, serine, 25 2| 0.032554168 344007284 0.035083206( -2.82B582625
1210 2 0.006529035 2 183882082 -0.54T30508
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1211 | ENSRNOGO00000 10448 | Prbpi pohypyrimiding tract binding protein 1 2| 0.0143B5765 1.103288472 0.017545514( -0.852161024
1212| ENSRNOGO00DD01ETES | Prgir prostaglandin |2 receptor 2| 0.032148B17(  0.7OTI24028 0.02555TE1T 052518591
1213 | ENSRNOGOMIIISSTE |PtkT protein tyrosine kingse T z 0.000110885 2 BOETTES 0.0220008595 |  -1.64008IT62
1214 | ENSRNOGIIIATSN0 |Pusi pseudournidylate synthase 1 2 0.0494B5568 1.0596158521 0.038056341 -1.08022568
1215 ENSRNOGO000M0 15202 |FVR poliovirus receptor 2|  0.013904555 1442533434 0.005252545 -1.35685465
1216 ENSRNOGO000D00TIE4 |RabiS  |RAB1S, member RAS oncogene famiby 2| 0.002515064( 2686383824 0.002145645|  -1.521880021
1217 | ENSRNOGO0000022375 |Rab24 | RAB34, member FAS oncogene famiby 2|  0.001532143( 0979525545 0.0Z2447417|  -0.340B5E3E5
1218 | ENSRNOGOOI01500 | Rabdb RAB4B, member RAS oncogens famihy z 0.024538501 1423026501 0.045425212| 40995243575
ENSRNOGIIN00TIED |Rac2 Rac family small GTPass 2 2 0.01043859 2157035144 0.023793738| -1.100858374
ENSRNOGODMII00IS3E | Ran RAM, member RAS oncogens famihy 2|  0.008986B5T 1.040480753 0014445555 0668027558
1221 |ENSRNOGO000D021TES |Rangapi |RAM GTFase activating protein 1 2| 0.002988725 1876040428 0.017T00TEES|  -1.32680218T
1222 | ENSRNOGO0000022T44 |Rasgrpd |RAS guanyl releasing protein 4 2 001838025 1153258388 0.020225802|  -1.028237224
1223 | ENSRNOGOMI0013ST |RbmiS | RNA binding motif protein 19 z 0.0243T5284 1.053053156 0.045181918|  -1.02885856T
1224 | ENSRNOGOI013T94 | Rbpi retinol binding protein 1 2 0.028733805 231423328 0.008945383 |  -0.820074824
1226 ENSRNOGOO0000 13458 |Roei Ras converting G endopeptidase 1 2| 0.037602548| 0.58138324 0 5023 0517084885
1226 ENSRNOGO0000032445 |Recgld | Rec like helicazs 4 2|  0.0211775T4 2. 251080784 0.00558344%(  -1.84T201855
1227 ENSRNOGO0000005107 |Recgld  |Recd like helicass § 2| 0.038125301 0687242819 0.011588787|  -0.T41443722
1228 | ENSRNOGOMI00250TE | Relt RELT, TNF receptor z 0013818771 1.517686119 0017965795  -1.174380889
1229 | ENSRNOGOI0E4TES | Renbp renin binding protein 2 9 60E-05 1.303224157 0.035203503 | 0635452035
1230| ENSRNOGOOI0I001088 |Rfc3 replication factor G subunit 3 2 0.02256534 1.854537045 0.018802772| 0532642179
1231 |ENSRNOGO0000020144 | RGO 210| similar to cOMA sequence BCDITI58 2| 0.028185544(  0.948D48583 0.003322557|  -0.BETZET4ET
1232 ENSRNOGO0000048TT1 |RGD15ES) similar to immuncglobulin superfamily, member 7 2| 0.016508103 4. 3BEE2TITY 0.024578581
1233 | ENSRNOGOMI016152 |RGD1562| RGD 1562114 z 0.013088408 1.3138016 0.0421555T5
1234 | ENSRNOGODI0 18547 |Rgsis regulator of G-protein signaling 19 2 0.001539854 1.6859166029 0.0ZEBBE004
1235 ENSRNOGO0000011455 |RhbdfZ  |rhombeid 5 homalog 2 2| 0.035424591 1455722022 0028035028  -0.833123201
12356| ENSRNOGD00000 15220 | Rhod ras homeleg family member D 2| 0.041851045(  0.982768R25 0.015T11882( -0.838T48215
1237 | ENSRNOGD0000020253 | Rhog ras homeleg family member G 2|  0.010903538(  0.817041808 0.013625474| -0.E30429155
1238 | ENSRNOGOMIII0ESE5T | Rndi Rho family GTPase 1 z 0019725122 2 55535274 0.02859T959 |  -1.890237009
1239| ENSRNOGOMII0EIZIZ | RorZ receptor tyrosine kinsse-like arphan receptor 2 2 0.016028138 1.145950331 0019311703 -1.280217349
1240 ENSRNOGO0000042411 |Rpstkal |ribosomal protein 55 kinsse Af 2| 0.032835818 1.820TET455 0.005134743( -0.TE203B0E5
1241 | ENSRNOGO0000003TET |RpsShei |ribesomal protein 55 kinase C1 2| 0.030455628(  0.852587151 0.038972002( -0.555265282
1242 | ENSRNOGD000001252T |Rrpd ricosomal RMA processing 9, U2 small nucleclar RMA bi 2| 0.034040545 1.283681212 0.045101441|  -1.256252245
1243 | ENSRNOGOOMI0 10105 | 5100a11 (5100 calcium binding protein A11 z 0.002044587 2 028581074 0.003680Z58 -1.04261385
1244 | EMSRNOGOMIN019138 | ScampZ | secretony camier membrane protsin 2 2 0.018410858 0.5943370T19 0.04829558| -0 T40008351
1245 | ENSRNOGODIIIIEET | Scarbi scavenger receptor class B, member 1 2 0.008 148541 1.514978048 0.034287015 -1.2E2TT454
1246 | ENSRNOGO000D010528 |Seci2  |SECIE homolog, nuclear pore and COFI| coat complex 2| 0.032228053 12756268002 0.048276602| -0.TO1432225
1247 ENSRNOGD0000013743 | S2cdlal |S=cEl translocon alpha 1 subunit 2|  0.020010068 1542412854 0.02B0B847T|  -1.015865222
1248 | ENSRNOGIMI0G1Z31 | Selenom |selenoprotein M z 0.01380251 1.073543374 0.014463485) -0 30615565
1249 | ENSRNOGOMII0 18831 | Serpinhi |senpin famihy H member 1 2 0.00T0B5408 1.435719764 0.014866908| 0830410955
1250 | ENSRNOGOM001895 | Setdd SET domain containing 4 2 D.021TZEZ28 0.873885803 0.009446728 H0.82643382
1251 | ENSRNOGO0000013T4T |ShdbpZ | SH3-domain binding protein 2 2| 0.02TI3TBE3|  2.150548806 0044786252  -1.080833401
1252 | ENSRNOGOD0DD03GEEE | SinT sirtuin T 2|  0.000885387 1.6007T82455 0.01845385%|  -1.285854%11
1253 | ENSRNOGOMIIIIEETT |SlciBal |solute carmer famiby 16 member 3 z 0.001TE238 2040860351 0.035890T68 B33ETITE
1254 | ENSRNOGOIDDID 15948 | Siciab solute carrier famihy 1 member 5 2 1. 75771025 0008272671
1255 | ENSRNOGOIIIE45S |Sic3Ef8 | solute carmer famihy 35, member FG 2 0588627268 0.012213089
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1256| ENSRNOGDD00NN3S3SD | 5ie3Ta2 | solute carrier famity 37 member 2 2 0.032508034 2.6013T4658 0.034843404|  -1.850528252
1257 | ENSRNOGDDOODDD04EE | Sc38aT | solute carrier famity 25 member 7 2 0. 02080241 1.276855BTE 0.041702295| -D.968922315
1258 | ENSRNOGDD0IDD1848T |Sic3a? | solute carrer family 3 member 2 2 0008516213 1. 282092685 0.027325701)  -D.752952424
2569 | ENSRNOGODIDM0ZE22] | SicBal6 | solute camier family 6, member 16 2 0.015487484 074742 0.001423281| -0.735585808
1260| ENSRNOGDDO0DD1 2824 |ScTab | solute carrier famity T member & 2 0.005830782 2352068585 0.0201533| -1.703483718
1251 | ENSRNOGDD0MD014311 |SicTa8 | solute carrer family 7 member 8 2 003528612 2 556821183 0038583863 -1.831714624
1252 | ENSRNOGDD000001383 | SicBbi solute carrier famity 8 member B1 2 0.0Z288T802 1.802398513 0.042421802|  -1.1707TE3513
1253 | ENSRNOGDD00DN03232 | Sie8alrl | SLCSAZ regulator 1 2 0.011025722 1.618804048 0.030011447| 0577061345
1254 | ENSRNOGDDOMID0RESY | Snail snail family transcriptional repressor 1 2 0. 003307634 2131885728 0.013375009|  -1.657024562
1265 | ENSRNOGDIIMIN015D1 | Snrpa small neclear ribonucleoprotein pohypeptide A z 0.00454548 2011557101 0.02785T803 -1.5018877T
1256 | ENSRNOGDDOIDI 2172 | Spit Spi-1 proto-oncogens 2 0.00744528 2.060833508 0.015395504| -D.BTER5112T
1267 | ENSRNOGDDO0DD4 2451 | Sppl secreted phoesphoprotein 1 2 0.0007485 B.T4848T122 0.015760188| -4.G15BBRETH
1258 | ENSRNOGDD00D015540 |Ser2 signal sequence receptor subunit 2 2 0.004358828 172522405 0.012355424 | -D.B3TE24333
1259 | ENSRNOGDD00DD04805 | Stac? 5H3 and cysteine rich domain 2 2 0.01812757T 0. 84028557 0.014698159| -D.642839509
1270| ENSRNOGDDOMDDZIIEE |Socla syntaxin 1A 2 0.008542445 0.831900282 0.015101441|  -D.6SE8I1622
1271 | ENSRNOGDD0000584 | Sbebp2 | syntadn binding protein 2 2 0.00T253845 3. 211408888 0.0237T16918| -1.235753241
1272 | ENSRNOGDD00Z1182 |SvZa synaptic vesicle ghycoprotein 2a 2 0.031850093 0.797130153 0.035890573|  -D.731004014
1273 | ENSRNOGDD0MNISIE6 | Syti2 synaptotagmin 12 2 0.004852561 1.2243358T 0.0105T154T | -1.2225323T8
1274 | ENSRNOGDDOIID1TEZE | Tagin transgedin 2 0.014503551 3. 34079033 0.041973728|  -1.841732781
1275|ENSRNOGDIOID01BIET | Takdod tranzaldolase 1 2 0.004433487 1.458557347 0.025266362|  -D.915855007
1276| ENSRNOGDD00N0ZI34E | Theid? | TBC1 domain family, member 2 2 0.011522529 1.739283475 0.013045183| -1.281108878
1277 | ENSRNOGDIDI01E28E | Toaal transeription elongation factor AZ 2 0.00545872T 0.843730885 0.005872452|  -D.58T458625
1278 | ENSRNOGDDIMI0ITZ2D | Teirgl T-cell immune regulator 1, ATPase H+ transporting V0 =y z 0.012457345 2.31T05E522 0.02TEET41 -1.534 il
127T9| ENSRNOGDD0MIZE108 | Toof1 treacle ribosome biogenesis factor 1 2 0005091228 1377198587 0.0485385928| -1.128121544
1280 | ENSRNOGDDOMIM0E15S | Teded tubulin epsilen and delta complex 1 2 0.000E4408 1928726567 0.0023030825|  -D.9T5T20408
1281 | ENSRENOGDOIDIIZEIZT | Te telomerass reverse transcriptase 2 0. 035385837 0631764528 0.013357508 -D.E3TTT4383
1282 | ENSRNOGDD0MID1 9222 | Tfdpl transcription factor Op-1 2 0.035335494 0.041161782| -D.825308107
1283 | ENSRNOGDDOMNZ0EE2 | Tgib transforming growth factor, beta 1 2 0.0127756T 1.2387268T 0.042442245|  -1.0T2891488
1284 | ENSRNOGDDODD0Z41E | Tgib2 transforming growth Factor, beta 2 2 0.042510656 1.0688511T 0.043776222|  -1.343936842
1285| ENSRNOGDI0M00124T1 | Thbsd thrombospondin 4 2 0.001335418 3743211754 O.0TEB4ET1| -2 718010072
1288 | ENSRNOGDD00D006E04 | Thy 1 Thy-1 c2ll surface antigen 2 0.030347 148 2113308756 0.043883331  -1.183288747
1287 | ENSRNOGDDO0D01 0208 | Timpd TIMF metallopeptidzse inhibitor 1 2 0.001844838 3684225177 0.026742707| -D.B91220746
1288 | ENSRNOGDI000D4TI14 | Tk thymidine kinass 1 2 0.035147521 2 BO5TOSE59 0.045453414| -1.348T35158
1289 | ENSRNOGDD000016084 | Tt transketolase 2 2.83E05 2185940847 0.02455159|  -1.28T123502
1250 | ENSRNOGDDOMIDTET | Tmdsf19 | transmembrane 4 L six family member 15 2 0.01916081 2. 700817879 0.045380785| -1.986822548
1251 | ENSRNOGDIIMIZ 1882 | TmedS transmembrane p24 trafficking protein 5 z 0.002TETE0D 1.518057515 0.01 2282801 0BG 1893618
1252 | ENSRNOGDIN0Z5689 | Tmem104| transmembrane protein 104 2 0.005712709 1.5244 25507 0.022735294| -1.288051673
1253 | ENSRNOGDD0MN010081 | Tmemi 44| transmembrane protein 144 2 0.034423655 0.580244559 0.015856528| -0.T45T10802
1254 | ENSRNOGDDDIII0EE1Z | TmemZ 14| transmembrane protein 214 2 0.015861402 1290147127 0.040140404|  -1.10202735%
1255 | ENSRNOGDIII0D4TT14 | TmemdT |transmembrane protein 37 2 0.011527453 2048055805 0.00348T2TT -1.048352785
1256 | ENSRNOGDD000Z1 10D | TnfaipBi2 | TMF alpha induced protein 3 like 2 2 0.004345459 2401915122 0.043511551| -D.60344D425
1257 | ENSRNOGDDOIDI0AE4E | TnfrsTi2a| TMF receptor superfamily member 124 2 0.005864285 3112740074 0.016832142 -1. 74206825
1258 | ENSRNOGDD00DD45535 | Tnfsfs | TMF superfamily member 3 2 0.021728584 2 5562068753 0.040284118 -1.Z9105828
1259 | ENSRNOGDD0MIDITSE1 | Toel target of EGR1, member 1 {nuclear) 2 0.020380318 062513838 0.019843818 -0.58818243
1300 | ENSRNOGDDOIDD1 4702 |Tonsl tonsoku-like, DMA repsir protein 2 0.025713875 1.735886565T 0.022250328|  -1.4107T48606
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1301 | ENSRNOGHI0D0Z2514 | TorZa torsin famiby 2, member A 2 0.003718847 1586038571 0.0370842|  -1.0T9006158
1302 | ENSRNOGH0M0133ET |Tpon2 two pore segment channel 2 2 0.021905386 0514712087 0019063581  -0.904348355
1303 | ENSRNOGI0IDIETT | Tpm2Z tropomyosin 2 2 0.0045925655 2034328104 0.00ZTT4381( -1.532352T44
1304 | ENSRNOGDD00DD1 216D |Traf4 Tinf receptor associated factor 4 2 0.033434758 0817688422 0.022457207| -0.6THEB051E
1305 | ENSRNOGIIII013ETE | Trem2 triggering recephor expressed on my=lid cells 2 z 0.01457014 30315514 0.03433377 -1.274451688
1306| ENSRNOGI00DNZTAET |TrimZ8 | tripartite motif-containing 28 2 0.004355562 0.843045706 0.046804185| 0923549115
1307 | ENSRNOGD00DI0Z514 |Trmti tRNA methyltransferase 1 2 0.020539135 10894558211 0.03820111]  -1.0587562T4
1208 | ENSRNOGED00D0018EE | TrmtZa | tRNA methyltransferase 2 homolog A 2 0.012008068 080778135 0.025738839| -0.580115118
1309 | ENSRNOGHI0003 104 | Trpw2 transient receptor potential cation channel, subfamily WV, 2 0025280877 3125809231 0.0ZEE1ETEE|  -2.114081442
1310| ENSRNOGI00DI2TTES | Tsku tsukushi, small lescine rich proteaghycan 2 0.031070561 1.731673888 0.020173888| -D812288585
1211 | ENSRNOG00D0ZI62T | THINZ tubulin tyresine ligase like 12 2 0. 035465068 1771344297 0.044242259]  -1.022047804
1312| ENSRNOGI00000507TZE |Tubata  |tubulin, slpha 14 2 0.008445487 1087248521 0004743052 0938128587
1313| ENSRNOG000053468 | Tubalb | tubulin, slpha 18 2 000258007 1.575073178 0.012118509]  -1.088549547
1314|ENSRNOGID00D02 1428 |Tubaic  |tubulin, slpha 1C 2 0.0048T36TT 3.152833857 0.005345662|  -1.824228742
1315/ ENSRNOGI00001T558 (TubbZs  |tubulin, bets 2A class lla 2 0.007T385837 1. 7095055909 0.009002885( -0.86TE83842
1316| ENSRNOGI0000101TD | Tubb4b | tubulin, beta 4B class Vb 2 0.001688159 1324805746 0035325771 -1.4602435
1317 |ENSRNOGRIDMIIE1216 | Tubbs tubulin, beta & class 2 0.021058202 1.67485163 0.013582858|  -1.421442282
1218 | ENSRNOGIIDMI01E3TT | TubbS tubulin, beta 6 class V 2 0.012072478 253118239 0024635266  -1.675674634
1319/ ENSRNOGH000013469 | Txndcs | thioredosdn domain containing 5 2 0.019558028 1.063320247 0027623267  -D.B30910021
1320 | ENSRNOGDI0DD20845 | Tyrobp | Tyro protein tyrosine kingse binding protein 2 000528267 1841177818 0.017587852 0. 72538515
1321 | ENSRNOGHI00DIIEETE |Ubiad1 | UbiA prenyltransferase domain containing 1 2 0.036175438 0.6591088037 0028803807 0779333015
1322 | ENSRNOGO00001 7703 | Unc33b1 |unc-33 homaolog B1, TLR signaling regulator 2 0.007T908282 2.435445543 0033805737 -D.ETET24737
1323 | ENSRNOG000000692 | Ung uraci-DNA ghyoosylase 2 0.005443279 1.2766514414 0.005800575 -1.12384558
1324 | ENSRNOGHIDMII20684 |Vati vesicke amine transport 1 2 8.T9E-DE 1417114002 0026731191 -0.TE063TEIS
1325| ENSRNOG000020006 |Wdr3D | WD repest domain 50 2 0.011405007 1.647914019 0025183918 -1.513604223
1326| ENSRNOGIOMIN0T213 | Yars tyrosyHRNA synthetsse 2 0.007308013 1.018533172 0.03563506| 0854811872
1327 | ENSRNOGII00001ETH | Zdhhei2 |zinc finger, DHHC-type containing 12 2 0.030810717 1.424303275 0.020945176|  -1.088574857
1328 | ENSRNOGED000012652 |Abhd18  |abhydrolase domain containing 18 3 0.0296032|  -1.018158285 0.048435694 0638145187
1329 | ENSRNOGII001 2955 | Acadl acyl-Cod dehydrogenass, long chain 3 002144128 -1.16541145 0032322116 0837579179
1330 | ENSRNOGDI00D020624 |Acadsh  |acylCol dehydrogenase, short'branched chain 3 0.0063812168]  -1.290142424 0.025155438 0255320912
1331 | ENSRNOGII00001841E6 |Acotid  |acyl-CoA thicesterase 12 3 0.024294326| 0821908288 0037421685 0613844947
1332 | ENSRNOGI000026T45 |Acsi acykCod synthetsse long-chain family member & 3 0.021418337| 1840757087 0042238811 1139381959
1333 | ENSRNOGI000004448 |Acss3  |acylCoA synthetase short-chain family member 3 3 0.010888208 381585 0.0053838597 064592414
1334 | ENSRNOGD00DIITETE |Actrd ARPE actin-related protein & homolog 3 0.005708779| -0.T12018805 0032664437 0.8534058052
1335 | ENSRNOGDII00001 1154 |AdgrfE  |adhesion G protein-coupled receptor F5 3 0009834076 -1.55480841 0005775802 1.14451782
1336| ENSRNOGI00D05TSED |Ahnak | AHNAK nucleoprotein 3 0.010368044| -0 803553116 0.009051556 0 BBE528431
1337 | ENSRNOGII0DDITETZ |Akrici4 |akdo-kete reductase family 1, member Ci4 3 0029012206  -1.368T34161 0.033565832 1.016066835
1338 | ENSRNOGED000011415 |AkihSial |akdehyde dehydrogenase & family, member A1 3 0.016270454|  -1.328209034 0028878422 0635575605
1339 | ENSRNOGHIINISTES | Apdsi adaptor-relsted protein complex 4, sigma 1 subunit 3 0.01021033|  -1.137254085 0.032170878 0819835657
1340 | ENSRNOGIIOIN0TEID |Apokdi  |apolipoprotein L domain contsining 1 3 0.032083582| -1.031062188 0.0162553582 0.545568703
1241 | ENSRNOGHI00045648 | Arrdcd | amrestin domain containing 2 3 0.006382939| 0874228843 0.00108372 122746678
1342 | ENSRNOGOD00D001551 | AtpSj ATP synthase, H+ transparting, mitochondrial Fo compld 3 0.0255855472 053254227 0.042307T834 0.781534959
1343 | ENSRNOGI00I0IT1ZE |B2m bets-2 microglobulin 3 0.01144528| 0685343723 0021712708 0.523600454
1344 | ENSRNOGHD00001 1376 | Bbofi basal bedy orientation factor 1 3 0.002185849|  -1.121084805 0.016568818 0.510383025

CadpsZ |cslcivm dependent secretion activator 2 3 001578858 -1.345807183 0.004T44555 0951886855
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1345 | ENSRNOGDI000018322 | Camk2ni | caleivmy/calmodulin-dependent protein kinase || inhibitor 3 0.023881554| -1.188559542 0.001713054 1.55T088285
1247 | ENSRMNOGIDD002EESE |Cavin2  |caveolse associated protein 2 3 0038212358 0774040023 0.015324805 0.700253163
1348 | ENSRNOGI000Z13E1 coiled-coil domain containing 68 3 0.04059288595| -1.256491565 0.0 2268871 1.1856182101
1343 | ENSRNOG000MI3255 cyclin G 3 0.008021171|  -1.152548747 0.02 1650021 0.74T425235
1350 | ENSRNOGI000MI20ES cyclin G2 3 0.0306554| -1.045522168 0.010587518 1.000445716
1351 | ENSRNOGOM00002125 cyclin | 3 0.035695159| 0627405535 0.003098131 0611763836
1352 | ENSRMOGDO0D000Z141 Cd200 molecule 3 0.032086545| 0. 7T2BBEIEZE 0. 03 TESG0ET 0. 835050806
353 | ENSRNOGIIDM0 16112 CD2T4 molecule 3 0.045TT58TE|  -1.189882355 0.015280327 0583207631
354  ENSRNOGOI00040108 CD35 malecule 3 0.018738383| -0.879585005 0.035904572 0854887109
365 | ENSRNOGDIDDD0EETEL Cdi9 melecule 3 0.00244548T|  -1.185254877 0.001008482
1356 | ENSRNOGO00 12205 cytidine and JCMP deaminsss domain containing 1 3 0.00152055%| -D.789585518 0.048TSTE0T 0659484085
357 | ENSRNOGI00013211 (Chehdl | coiled-coi-heln-coiled-coihelo: domain containing 3 3 0.00BE58188) -D.EB1BTT1ZG 0.028T54085 0685315356
1358 | ENSRMNOGQI0D00EEZTT | Chpti cheline phosphotransferase 1 3 0.011175843|  -1.534884087 0.018104751 541231
355 | ENSRNOGID0N04E5TZ | Chrm2 cholinergic receptor, muscarinic 2 3 0.042120857 0534118153 0.021428757 0.5531218585
1360 | ENSRNOGI000018285 (Chmai | cholinergic receptar nicotinic slpha 1 subunit 3 0.01748707T1 -2 188277085 0.011233156 2254854625
1361 | ENSRMOGQ0000060480 |Clecia  |C-type lectin domain family 1, member A 3 0.008023447|  -1.714644912 0.002585814 0. 805750689
1362 | ENSRNOGID005963E Clec2g C-type lectin domain family 2, member G 3 0.035240804 | -0 848883714 0.028565133 1. 205989525
1353 | ENSRNOGI0000011280 | Cmbl carboxymethylenebutenolidase homolog 3 0.023087235|  -1.473857512 0.041858659 0525453858
1364 | ENSRNOGO00D00 18102 | Coab cytochrome C oxidase assembly factor & 3 0.018B57458|  -1.120720112 0.03681373T 0603858531
1365 | ENSRNOGIMI00ZTIIE | Cobll cordon-blew WHZ repest protein-like 1 3 0.01TZ3TET| -1.253583453 0.007TTE1258 0.6T0TSE441
1356 | ENSRNOGI0D0014851 |Coldad  |collagen type IV alpha 4 chain 3 0.03%170678|  -1.123041331 0.039123233 0.803427152
1367 | ENSRNOGUIDD0018351 |Coldat  |collagen type |V slpha & chain 3 0.040308255| 0824732413 0.018580252 0644295735
1368 | ENSRNOGID000ETS | Cogld coenzyme O3 methyltransfarass 3 0.03520080T|  -D.7TE4ZZZ41 0.04TEERIG2 0618558522
1385 | ENSRNOGO000005458% (CoxTb  |cytochrome ¢ madase subunit TB 3 0.04T851T48| -0 T9B423575 0.025245253 08848783
1370  ENSENOGII00IZ184] (Cpedi cadherin-like and PC-ssterase domain contsining 1 3 0. 024526281 -1.0545505T5 0.03148107 1.28831T223
371 | ENSRNOGI0000E8E34 | Crbn cereblon 3 0.000520488| 0588174213 0.04428422 0858734485
1372 | ENSRMNOGR0D0020TES CREB2 regulatory factor 3 0.018852907|  -1.26T629611 0.030340459 1.152848187
1373 | ENSRNOGONN0E1058 cold sheck domain containing E1, RNA binding 3 0.003503758|  -1.080030024 0.03350051T7 06420484587
1374 | ENSRNOGID000 25T 1 cytotoxic T hymphocyte-associsted protein 2 slpha 3 0043528855 0.003312737 1.202125455
1375 | ENSRMNOGDD0000 10553 catenin alpha-ike 1 3 0.006TSBITS 0.012435787 0.644037487
1376 | ENSRNOGO0N0 10452 cytochrome c, somatic 3 0.019135508 79482545 0.041162554 0845504216
1377 | ENSRNOGO0D0000 1544 cysteine and tyrosine rich 1 3 0.042572512| -1.577718514 0.047843128 0859757023
1378 | ENSRNOGIDD0MIEE2Y | Dachi dachshund family transcription factor 1 3 0.029180748| To4G48 0. 03054050 1.004 303865
379 | ENSRNOGID0015025 | Dbt dihydrolipoamide branc 3in transacylsse EZ 3 0.001385009|  -1.157938445 0.005TEI532 0608103838
1380 | ENSRNOGI0000050E3 (DnsjciS (Dnad heat shock protein family (Hsp40) member C15 3 00325955531 -1.08020548 0.0485598T17 0521488875
1381 | ENSRNOGQI0D00IZ026 |Dnaje28 |Dnal heat shock protein family (Hspdd) member C2B 3 0.00610813|  -1.140408855 0.024287146 0.513782069
382 | ENSRNOGID000ISTT | Duspl dusl specificity phosphatsss 1 3 0.074420453) 0912252843 0.024108131 0837554412
1383 | ENSRNOGI000042201 |Efcab? |EF-hand calcium binding domain 2 3 0.032315427(  -1.315052558 0.035811352 1143843561
12384 | ENSRNOGQIDDI00 14548 |Efnk2 ephrin B2 3 0.034820081]  -1.422113444 0.042767T4 1182602167
385 ENSRNOGIM00001TT) (Ehhadh  |enoyl-Cod hydratzse and Hhydrostyscyl Cod dehydrog 3 0.008771355| -0 5BB0THE5E 0.0080ZT853 0602301348
1386 | ENSRNOGIO0000 16455 | Eif3j eukaryotic translation initiation factor 3, subunit J 3 0. 005 -1.21285T131 0.03583146 0604258539
1287 | ENSRNOGIO0D00D1815 |Eif4a?  |eukanyotic translation initistion factor 442 3 0,012 0. 592783066 0.04736204 0878844585
1388 | ENSRNOGIN00ZZE10 | Emen endomiucin 3 00005481 -1.309211157 0.041713054 0913700455
1388 ENSRNOGO0000010174 | Enppd ectonucleotide pyrophosphatase/phosphodiesterase 4 3 0.00411213| -1.018573318 0.003031925 1. 20552809
1350 Etfdh 3 -1.158431047 0.025582TET 0835122572
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1351 | ENSRNOGIIIIII15848 |Etfril electron transfer flavoprotein regulatony factor 1 3 0.002145845| 0800294285 0.037701153 0.55TEEE2E4
1352 | ENSRNOGII00IZZES | Fam1Z2b | family with sequence similarity 1228 3 0.003455821 -0.896308335 0001989173 064208134
1352 | ENSRNOGII0N11925 |FamB3b | family with sequence similarity 83, member B 3 0.002258324|  -2.061443346 0030833593 0.737EEA535
1384 | ENSRNOGDI000008549  Fhxod F-box protein 3 3 0.0143B4525 -1.1T27532T 0.035445535 i}
1385 ENSRNOGDOD0000ETEE (Fhxod2 | F-box protein 32 3 0.014758017|  -1.383T982E6 0023252182 0.735615844
1356 | ENSRNOGDI00001531 |Fgi12 fibroblast growth factor 12 3 0.0253648T1 -1. 712210105 0032514447 1.191537482
1357 | ENSRNOGRIO000I340 | Fit1 FMS-related tyrosine kKinase 1 3 0005202852  -1.0T1678542 0025424522 0668874552
1358 | ENSRNOGIIDO000ETEY (Flverz | feline leukemia vires subgroup C cellular receptor famiby 3 0038230191 0. 735274822 0.048801758 0.62152528T
1359 | ENSRMNOGD00M0024151 | Fmeoi flavin containing meneoxygenase 1 3 0.000EGI558 |  -1.280014251 0.024 853008 0.817210112
1400 | ENSRNOGHII000034TD |Fundcl  |FUN14 domain contsining 1 3 0.00223888|  -1.01TEEE308 0035505275 0.B52566435
1401 | ENSRNOGO0II016848 | Fzd4 frizzled class receptor 4 3 0.00022485]  -1.243018017 000035538 0.931518578
1402 | ENSRNOGI0034084 | Gget gamma-glutamy| cyclotransferase 3 0.017681403| -0D.972361285 0040238387 0.641835754
1402 | ENSRNOGDIDI00 15654 | Ghr grewth hormone receptor 3 0.004478884 |  -1.028116T21 0013185711 0.718504426
1404 | ENSRNOGIII00D0EIES | Gimapd |GTPase, IMAP family member 4 3 0028578512  -1.600177242 0024878078 1.065240411
1405 | ENSRNOGIIOIZ0ES | GimapE |GTPase, IMAP family member 8 3 0.02604248|  -1.609327542 0.013537756 0.7T6TEEZ504
1408 | ENSRNOGII000E3201 |Gpopdi | ghycerophosphocholine phosphodiesterase 1 3 0.014535411 -1.807481042 0.024505682 0.573332538
1407 | ENSRNOGDODI0IZIEET (Gprind  (GFRIM family member 2 3 0024202153 -1.40320188 0018848079 0.650581606
1408 | ENSRNOGHII45560 | Gvind GTPase, wery large interferon inducible 1 3 0.0478359321 -1.604558202 0022551245 1.66651T7888
1409 | ENSRNOGIIN455TE | Gzmb granzyme B 3 0008555134  -1.430358736 0009022826 1.6400378T1
1410| ENSRNOGDM0MN2E210 |Hoos holocytochrome © synthase 3 0022053885 052055189 0040853145 0.62637154
1411|ENSRNOGDODI00122ET (Heew2  |HECT, C2 and WW domain containing EZ ubiquitin protel 3 0.009E8258]  -1.110484875 0.001470312 0.583883114
1412 | ENSRNOGHIIIZEEST |Hibch Ihydroocyisobutyry-Cod hydrolsse 3 0.00154028| 1182517835 0.048488451 0. 768451509
1413 | ENSRNOGII000ITZ4 | HipkZ homeodomain interacting protein kinase 2 3 0000455141 -1.233216188 0017339832 0.B51851T12
1414 ENSRNOGD0D00001T11 |Hrasle  |HRASHiks suppressor 3 0.04133185T|  -1.004784783 0022073857 0.841103553
1415 ENSRNOGDODI00 18682 (Hadl2 hydroocysteroid dehydrogenase like 2 3 0028544528 -0.8TSETTE0Z 0.041837322 0. 753542881
1416 | ENSRNOGOINI1T208 | Igfbps insulin-like growth factor binding protein & 3 0016503248 -1.190808509 0011827336 0. TSB0ESE0T
1417 | ENSRNOGII00ITZTD | 11 2rb2 interiukin 12 receptor subunit bets 2 3 0.03T89TE24|  -1.108T15307 0.01824288 1. 145204878
1418 | ENSRNOGDI00003439 (1115 interleukin 15 3 0.043544576|  -0.863558552 0.027154324 0.533725559
1419| ENSRNOGDODI00 14066 (Jadei jade family PHD finger 1 3 0.022ZREITT -0.98804291 0016377608 0.600E62859
1420 | ENSRNOGIII000ZE149 |Kanslil  |KATE regulstory MSL complex subunit 1-like 3 Q.006TIEIZZ|  -1.4T3T12571 0023857265 10,5397 34881
1421 | ENSRNOGIII000 18285 |Kona2 potassivm voltage-gated channel subfamihy A membser 3 3 0023010137  -1.648155872 0.049544583 0. EZZR02542
1422 | ENSRNOGIIO0IZTESD | Kirddli killer c2ll immunaglobulinlike receptor, three domains, lo 3 0.048124428|  -1.144478554 0.031712518 1.25785885
1422 | ENSRNOGDODI00 14215 | KIFS KruppeHike factor 9 3 0.008TEE848 -1.54088128 0.01TE84T18 1.014207852
1424 | ENSRNOGHI000323T2 | KihiZ4 kelch-like family member 24 3 -1. 145877045 002248514 0.808T0532T
1425 | ENSRNOGOOIII05215 | Kihid kelch-ike family member 4 3 QU03EZTITOS|  -1.721422201 000758524 1. 160024456
1426| ENSRNOGDI00010453 | KIWT kelch-like family member 7 3 0012422725 -0.881473855 0022272355 0.691194408
1427 | ENSRNOGDO00000T210 (Kirbib killer e2ll lectinike receptor subfamily B member 1B 3 0041209572 -0.741758242 0013285084 0. 710053082
1428 | ENSRNOGDODII0E0Z4E | Kird1 killer c2ll lectin like receptor D1 3 0.009345576|  -1.267628102 0034142128 1459523179
14259 | ENSRNOGII000ISET 14 | Kired killer cell lectinlike recaptor, family E, member 1 3 0020454795 -1.29T525082 0025848838 1.408234842
1430 | ENSRNOGDI0NDN 14218 | Kirgd killer c2ll lectin like receptor G1 3 0.043165713| -0.368573725 0.016103854 0.510521857
1431 | ENSRNOGDOD0005ZE02 | Kirid killer e2ll lectinike receptor family | member 1 3 0.026302048|  -1.071258307 0.022158956 1475045228
1432 | ENSRNOGDIDI002ENE keratin 1 3 0.0Z359589]  -1.25T522885 0011662644 0.640534848
1433 | ENSRNOGOON05464 galectin-liks 3 0.003958821 -0.988010324 0.014738873 0. 76 18053TE
1434 | ENSRNOGDOD0001 1656 LIF receptor slpha 3 0.035753483| -1.127112438 0.007604372 1318788252
1435| ENSRNOGDOD0003 2442 leiomeddin 2 3 0.03863306]  -1.208157822 003534038 0.721460187
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1436 | ENSRNOGDIP0012728 (LOC1001] glutaredeoxinlike protein 3 002684225  -1.234733256 0022771385 0.923703T82
1437 | ENSRNOGO0M000IZEES | LOC1003] cytochrome ¢, somatic-like 3 0013784153 085381557 0034402455 0.545102817
1438 | ENSRNOG000048338 | LOC 1005 zine finger protein S-like i 0.047436888| -0.922215458 0.007184884 0.854473503
1435 | ENSRNOGD00M080019 | LOC10388 uncharacterzed LOC1 03852584 3 0.042103027| -0.8833T1218 0025113785 0. 741708012
1440 | ENSRNOGO0000042885 | LOC 1038 up-regulated during skeletsl muscle growth protein 5 3 0.027931551 -1.055455047 10,0457 10585 1.0858514351
1441 | ENSRNOGI000033402 | LOCSED111 similar to Glutsthione S-transferase A1 (GTH1) (HA suby i Q014814565 -1.214640807 0.018147231 1.60408542
1442 | ENSRNOGDMM001511T Lreld leucine rich repeat containing 29 3 0.023636158|  -1.237807T2B5 0.0220T0EZ2 1.051521979
1443 | ENSRNOGRO002E1 Lrrd 1 lzucine-rich repeats and death domain containing 1 3 0.40TEETTE|  -1.253280651 003044859 0.527551083
1444 ( ENSRNOGOIDDONDEENZ | Lrrnd lzucine rich repeat neuronal 1 3 0.01562308 -1.683704031 0.0375792T 0. 711005815
1445 | ENSRMNOGI0000025110 (Lsmem |leucine-rich single-pass membrane protein 1 3 0.001056478)  -1.424588515 0045355657 0.7T05152354
1446 | ENSRNOGDI0pI00E1TE (MapTd2 |MAPT domain containing 2 3 0.004522558 | 0. TESTHEEEG 0.041194058 0.87EB5032E
1447 | ENSRNOGOII0000317T | MatZb methionine adenosyltransferass 28 3 0015391214  -D.584108628 0.021204807 0.50619854T
1448 | ENSRNOGO0001832T | Mose methyimalonyl CoA epimerase i 0.012509058| -0.TRBE10652 0.014512854 0.845813183
1445 | ENSRNOGDI0000013282 |Mctpl multiple CZ and transmembrans domain containing 1 3 0.0Z2127T15|  -0.TE360B052 Q.01B1TEZE4 0.857837331
1450 | ENSRMNOGO0000004528 | MettliS | methyltransferass like 15 3 0.0362592532 088338545 0.02TET1ZT1 0. T44853425
1451 | ENSRNOGI0I000E123T |Mindy2 |MINDY hysine 48 deubiquitinase 2 i Q010482036 |  -1.2B85973645 0.022237383 0.859827079
1452 | ENSRNOGDO0D001ZE2T MIF myeloid leukemia factor 1 3 0.00850782( -1.219158354 0.039198814 0.857TE69152
1453 | ENSRNOGDII005534 | Miip muscular LMNA-interacting protein 3 0023773533 -0.969176238 0023225812 0. 753169062
1454 | ENSRNOGO0MI018TED | MppT membrane palmitoylsted protein T 3 0.010252945 4096221578 0.01140742 0.520635538
1455 ENSRNOGO00M028582 (Mrgprbd | MAS-related GPR, member B3 3 0.03722448T7 -0.BESEATEEE 0024537825 1.085875535
1455 | ENSRNOGDI0PI0 11639 (MrpldT [ mitechondrial ribesomal protein L4T 3 0.002445524|  -0.98527482T 00265715961 10.940463004
1457 | ENSRNOGOOM000G1212 |Mrps38 | mitochondrial ribosomal protein S35 3 0.0231323551 -1.057683721 0035067582 0.801848511
1458 | ENSRNOGO0000021254 | Mstn myostatin i 0.002420759| -1.501155978 0.010645955 0.824244539
1453 | ENSRNOGOODIIIIGETE | MrerfZ mitochendrisl transcription termination factor 2 3 0.00057345|  -1.182519638 0.02TEETZ244 0. 756561802
1480 | ENSRNOGDII00 10855 | Mttp microsomal trighycenide transfer protein 3 0.0160159851 -1.02588807T8 0045025239 0.5859T4455
1461 | ENSRNOGOODI0050843 | Mut methyimalonyl CoA mutase i Q000245548 | -1.42B623508 0.022258T41 0.770745145
1452 | EMSRMNOGD0000005TE4 (Mampt | nicotinamide phosphoribosyltrans ferase 3 0.025816657 |  -1.072568071 0020123164 1.061784128
1463  ENSRNOGDII00ZS0ET (Napll2  nuclecsome assembly protein 1-like 2 3 0.023523591|  -1.055808772 10.035666259 0877132827
1454 | ENSRNOGIII000 11478 | Nars2 asparaginy-tRMA synthetsse 2, mitochondrisl 3 0.004750569 )  -1.238662231 0.0058TTEG4 0.852841554
1485 | ENSRNOGDII0005512 (Ndufad4 | NDUFA4, mitochondrial complex associated 3 0.0452515) -0.943532564 0.0355TH0ET 0.845T30556
1465 | ENSRNOGDI0PI0IEZ1E (Ndufel | NADH: ubiguinone cxidoreductase subunit C1 3 0.015603758|  -1.058814431 0.04T3EE25 0. 790315014
1487 [ ENSRNOGII0D00 11845 | Ndufs1 MADH: ubiguinone cxidoreductase core subuwnit 51 3 0005715882 1357721124 002253087 0. T4TE2E853
1468 | ENSRNOGD0000011282 (Ndufs4 | NADH:ubiguinone cxidoreductase subunit 54 i QOZE1184TE|  -1.0824T5247 Q.04E52TT2S 0. 704853071
1483  ENSRNOGO00000454E52 | Nebl nebulette 3 0.01118185( -1.087275125 0012294325 0.TE3TIT445
1470 | ENSRNOGI0000047T88 | NEWGEN)| osteoghycin 3 0016571547 -1.113857052 0038258324 0.585408T50
1471 | ENSRNO G008 Nifia nuckear factor /A i 0.011274385|  -0.930512004 0.002013585 0. 726284572
1472 | ENSRNOGDI0I00STEE | Nfib nuclear factor VB 3 0.0374TE0T1| -0.98748TEI2 0.029130474 0.77TTX
1473 | ENSRNOGOO0I001TEZD | NgoZ MN-ribosyldihydronicotinamide:guinone reductase 2 3 0.004522005|  -0.9507256TE 0.045TZ2502 0.90928167
1474 | ENSRNOGO0000005281 |NtScla | F-nucleotidaze, cytosolic [11A 3 0.005845114 0.024 207985 0. 713808152
1475 ENSRNOGDII00Z25TE (Nudtl?  |nudi: hydrolase 12 3 0003505407 0002435654 0804231963
1476 | ENSRNOGDII0ZTTI0 | Nxpe1 neurexophilin and PC-esterase domain family, member 3 0004884768 0.004454534 110187875
1477 | ENSRNOGHI00043054 | Oxct1 J-oxoscid Cod transferase 1 3 0.021148473 0.040071168 0. 75862075
1478 | ENSRNOGIII05848T | Onerd oacidation resistance 1 i 0023045445 0.047T56TT54 0.829963003
1475 ENSRNOGD00M0015834 (Paip2 pohy{A) binding protein interacting protein 2 3 0.000E25554 |  -0.BITRIB406 0.036542654 0. 701157571
protocadherin 20 3 0.012228358|  -1.4T8259154 00038 TS 1048322667
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1481 [ENSRNOGDD0N35489 |Podhbid | protocadherin beta 15 3 0020231584 | -D.B5ITHITEE 0.00203717 0.8T1T2888T
1482 | EMSRNOGOD000005TI0 |Femtd! | protein-l-iscaspartate {D-aspartate) O-methyltransferasg 3 0.001020481 -1.15370824 0.03421053 0.G85535845
1483 | ENSRNOGODIINIZ5382 |Pdhal pyruvate dehydrogenase E1 alpha 1 subunit 3 0.012348045|  -1.02527218T7 0.02T025588 0. 701515556
1484 | ENSRNOGIDIXMI0151T |Pdki pyruvate dehydrogenase kinase 1 3 0.010877808|  -1.248468301 0.02138832 0.70198359
1485 ENSRNOGDDDIIOETIE (Pexid peroxisomal biogenes ctor 19 3 0.027028619| -1.0343B0518 0.036302462 0.506203585
1485 | ENSRNOGODIIIIDEE5E | Pigy phosphatidylinositel ghrcan anchor biosynthesis, class 3 0.00T212585|  -1.188600307 0.0ZBBERE2T 0.911815675
1487 | ENSRNOGIIN0EEE | Pitpnb phosphatidylinosital transfer protein, beta 3 0.017474533| -D.BO50E5215 0. 768195059
1438 | ENSRNOGDDD01 2085 (Pkia cAMP-dependent protein kinase inhibiter slpha 3 0.000543128|  -1.004428214 0.011014856 0. 712403515
1489 | ENSRNOGDDDIIIIZ119 (Plcbd phosphelipase C, beta 4 3 0.0057EE118|  -1.338827T104 0.0038TIE2E 0.659000188
1450 | ENSRNOGIDI000413 (Pin phosphalamban 3 0020794428  -1.000183875 O.0Z2154T4T 0822610528
1451 | ENSRNOGOIII0NE102 | Poled DMA pohymeraze epsilon 4, accessory subunit 3 0.012545341 0. 775850454 0.043525446 0.68005T 785
1452 [ ENSRNOGDDDII0044T2 Ppargela PPARG coactivator 1 alpha 3 0.024830288 |  -1.254150704 0.025614854 0.836132T56
1453 [ ENSRNOGIDDN043188 | Ppils peptidylprabyl isomerase liks & 3 0.000824455( -0 838135523 0.005213227 0. 742157101
1454 | ENSRNOGI00I0EE5 |Ppmik | protein phosphatase, Mg2+/MnZ+ dependent, 1K 3 0.0183957173|  -1.044137109 0.0247T82837 0.853174873
1495 | ENSRNOGID00D015288 |Pppiridc |protein phosphatase 1, regulatory (inhibitor) subwnit 14c 3 0012202331 -1.283728812 0.0Z5BE5422 0.68025534T
1455 | ENSRNOGODI0NISS35D |Pppirda |protein phosphatase 1, regulstory subunit 34 3 0.002690415| -1.685258213 0.04TTEST41 0.B3BBITESD
1457 | ENSRNOGODIIS4052 |Pppdrd  |protein phosphatase 4, regulstory subunit 4 3 0.013390801 -0.879101885 0.02538838T7 0.652220438
1458 [ ENSRNOGDDD0D01 0858 (Prdxd peroxiredasxin 3 3 0.042702021| -D.953420819 0.033894 283 0. 730854626
1458 | ENSRNOGODIII005391 |Prex2 phosphatidylinesitel-2, 4, 5-trisphosphate-dependant Rac 3 0003800068 | -1.084847911 0.00TEIT42 0.BT8208225
1500 | ENSRNOGODI0030EE | Promi prominin 1 3 0.006874285( -1.653383584 0.04585T044 0.7T15272552
1501 | ENSRNOGODIMES2ED Ptprb protein tyrosine phosphatase, receptor type, B 3 0.015347058| -D.263355454 0.01503578 1.18888773T
1502 (ENSRNOGDDDID019235 (Rabi2 | RAB12, member RAS encogene family 3 0.009533818|  -0.854DDT242 0.008827474 0.655284139
1502 [ENSRNOGDDDII01T0T4 (RabZ8 | RAB2S, member RAS oncogens famiby 3 0.005452383  -1.055730837 0.029326736 0. 820506351
1504 | ENSRNOGINI46258 |Ralgapai | Ral GTPase sctivating protein catahytic slpha subuwnit 1 3 0012828612  -1.1328913175 0.04581 2289 0675204717
1505 ENSRNOGDDDI0032462 (Rapia |RAP1A, member of RAS oncogene family 3 0.014118888| -D.BEIZTNEHE 0.040085304 0. 712321341
1506 | ENSRNOGDI0IN151E |Rapgef4 |Rap gusnine nucleotide exchange factor 4 3 0.0317TE581 -1.019502328 0.00Z255545 0.724130205
1507 | ENSRNOGIIMINS2T1 |Rapgeft |Rap guanine nucleotide exchange factor 5 3 0.030931758| -1.257827T050 0.03472284T7 0.842568T 14
1508 [ ENSRNOGDDDIIBRET | RGD1305(similar to CONA sequence BCO23105 3 0.0098T325( -2.143235044 0.001103 185 3331347583
1508 | ENSRNOGODDIMIISETT | RGD 1206 similar to HTOZ21 3 0.00256807T1| -D.6TIBB1T0E 0.020:345365 0.80T0T4259
1510 | ENSRNOGDIDIN015523 | RGD 1208 similar to expressed sequence AW203431 3 0.013724311  -0.535824254 0.048552583 0. 696503009
1511 [ENSRNOGDIDIN4ETTS | RGD 1305 similar to apolipoprotein L2; apolipopratein L-|| 3 0.015874091| -1.018858251 0.034222674 0.742535842
1512 [ENSRNOGDDDI002322 | RGD 1210 similar to hypothetical protein FLI14146 3 0.026834835|  -D.92TIETZEE 0.083722585 0. 734554581
1512 [ ENSRNOGOIDNNZEE51 | RGD 1565 similar to Hypothetical protein A430033K04 3 0.033311772|  -D.T50B3T414 0.02858589 0.553230455
1514 | ENSRNOGODDN00TS4S Rgn reguecalcin 3 0.037T0BST18| -D.795411472 0.00251382 1.118891009
1515 ENSRNOGODDII002TID |Rgst regulator of G-protein signaling & 3 9.86E-05| -D.B3IGBEITZH 0.011108337 0.630021848
1516 | ENSRNOGODD5TEES (Raf1111 | ring finger protein 11-fike 1 3 0.000792911  -D.78132808T7 0.002028688 0. 636552044
1517 [ENSRNOGII0N00TIA (Rragd Ras-related GTP binding O 3 0029154679  -1.432819631 0002188677 0.955725363
1518 | ENSRNOGIDNN013683 (Sipri sphingosine-1-phosphate receptor 1 3 0.006223585|  -1.088753103 0015505553 0. 854882065
1518 | ENSRNOGODI000ZEIET |Sdhafd4  |succinate dehydrogenase complex assembhy factor 4 3 0005384525 -D. 580124095 000882478 0. 756545312
1520 | ENSRNOGODI0NI18420 | SerpinbSh| serine (or cysteine) peptidase inhibitor, clade B, membe 3 0.021425005| -1.0458T70T8T 0011722571 0.541732884
1521 [ENSRNOGIDDDM05E2E (Skpi 5-phase kinase-assoriated protein 1 3 0.014381452| -DETED1G34E 0.044373218 0.6814T8526
1522 [ ENSRNOGDDDID00ZINE (Sicifal |solute carier famity 15 member 2 3 0.042442728|  -D.BTHITI424 0.021314481 1368285852
1523 | ENSRNOGDD00004501 | Slcdalap |solute camier famihy 4 member 1 adaptor protein 3 0.02T045T21 0. 725585145 O.01TTENIT 0852858216
1524 | ENSRNOGODOIIZ1TIS | Sifns schiafen family member 5 3 0.031510103|  -1.534743642 0.0176112868 1.685592448
1525 | ENSRNOGDDDID004 188 Snocid sorting rexin 12 3 0.031328012| -D.9230BT456 0.045381146 0.625307685
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1526 | ENSRNOGDIND02INE14 Sadh SRY box & 3 0.00907537T4| 0635162348 0.02808TTET 10586543855 i i
1527 (ENSRNOGDI0II01513T (Spatafl |spermategenesis associated Sike 3 0.00018T023| 1173874172 0002418178 0. 70094582 i i
1528 | ENSRNOGDIDI015085 (SprydT | SPRY domain containing 7 3 0022022205 1123157756 0.00S8TOES 0. TBTTEE081 1 1
1525 | ENSRNOGOMN0MIIS4 | Sngn serghycin 3 0.0139 0. 748959573 0012748155 10651590 1 1
1530 | ENSRNOGD0000 14002 5471 suppression of tumeorigenicity T-like 3 0.007163506| -0.60E08I0EE 0047704158 0. 783299675 i i
1531 | ENSRNOGO000 14073 | Statd signal transducer and activator of transcription 1 3 0025455276  -0.T1T240008 0003715812 1.305184191 1 1
1532 | ENSRNOGOIIN01T481 (Sucls? | succinste-Cod ligase ADP-forming beta subunit 3 0.006151438|  -1.508602476 0.039163437 0906382417 1 1
1533 ENSRNOGO00MATIAT | Svip small VCF interacting protein 3 00196531612  -0.83541T944 003413668 0. THAT55224 i i
1534 | ENSRNOGDIII00EIES (SyniZbp |synaptojanin 2 binding protein 3 0.004407972|  -1.279T11758 0015261912 0. 60TES0406 1 1
1535 ENSRNOGOM0I0004453 (Taspl taspase 1 3 0.011111 54T -1.070240045 0.0353 15303 0711108273 1 1
1535 | ENSRNOGDIM0NEEET Tek TEK receptor tyrosine kinase 3 0033481275 0807244201 000830751 1.053382382 i i
1537  ENSRNOGDM0P000268S | TibZm transcription factor B2, mitechondrial 3 0.003563437(  -1.173305725 0043728639 0. 731758057 i i
1538 | ENSRNOGOIDN00E643 | Thrb thyroid hormaone recaptor beta 3 0011628591  -1.176004012 0.045983853 0616122683 1 1
1535 | ENSRNOGO00M004303 | Timpd TIMF metallopeptidass inhibitor 3 3 0020679539  -0.970938387 0019890214 0 BET4ETES 1 1
1540  ENSRNOGD00M0 13239 |Tied transducin-ike enhancer of split 4 3 0.047055627|  -0.594068068 0.030301702 0. 600620245 i i
1541 ENSRNOGOII0ZITAE | Tmem 128{ transmembrans protein 1264 3 0047512306  -1.131850302 0.046905248 1.073413584 1 1
1542 | ENSRNOGO000000E508 | Tmem 7D |transmembrane protein 70 3 0016716354 2588390572 0.033388539 0. 781077306 1 1
1543 | ENSRNOGDINN013253 (Tnfsf1d | TNF superfamity member 10 3 00344295625 -1.662512846 000501563 1830154145 i i
1544 | ENSRNOGD00II004102 | Trappobb fficking protein particle complex 6B 3 0018779945 0525290826 0041118509 0. 702801579 1 1
1545 ENSRNOGOMM0 12609 | Trdn 3 0009435755  -1.324133244 0.03555852T 10.891343552 1 1
1545 | ENSRNOGDOD0003SED (Ted tetratricopeptide repeat domain 1 3 0026040825 -0.6BD253T24 0018224043 0.583537523 i i
1547 | ENSRNOGDI0D00048T1 | Txing taxilin gamma 3 0027901285 -0.580583842 0015101006 0. 712281025 i i
1548 | ENSRNOGOI0I00E334 Txndc16 | thioredoin domain containing 16 3 0047165437  -0.BESTE4233 0022793453 0659170016 1 1
1543  ENSRNOGODOM0MIS2T | Ubl2 ubigquitin-like 3 3 0.040891242|  -0.715935985 2 0622832533 1 1
1580 | ENSRNOGDM0DD00BE1E ubigquitin pretein ligase EX component n-recognin 3 3 0021688587  -1.087998374 0048953314 0804103271 i i
1551 ENSRNOGOIN004550 UBX domain protein 24 3 0.010786844 | 40 575355131 004932384 10940058262 1 1
1552 | ENSRNOGOOIN00B0TS UDP-glucose pyrophosphonylase 2 3 0022726433  -1.239441359 0.0435159654 0.72344048 1 1
1553 | ENSRNOGI0000038T42 ubiguinel cytochrome ¢ reductase core protein 2 3 0.0232T1085|  -1.056008385 0028008723 0816771353 i i
1554 | ENSRMNOGRO0NI020255 up-regulated during skeletal muscle growth 5 homalog {(m 3 0026550852  -1.08BEE9453 0.0398R5245 1.079258132 1 1
1555 | ENSRNOGOIN004003 ¥-prohyl sminopeptidass 2 3 0038148473  -1.734815123 0.048415902 0870889187 1 1
1555 | ENSRNOGDN028T42 yippeslike § 3 0.000456795| -0.7E38510E3 0.045575035 10634514855 i i
1557 | ENSRMNOGDM0DD0EET 16 zine finger and BTB domain containing 20 3 0022002068 -1.3 8602 0018348459 0941843588 i i
1558 | ENSRNOGOMN0NE02 zing finger, DHHC-type containing 17 3 0028081512  -1.190759156 0.048155851 0. TETT94457 1 1
1559 | ENSRNOGO00N0013585 zinG finger protein 507 3 0.03627T66T1|  -0.983452504 0041762085 0. 603893358 1 1
1560 | ENSRNOGD00MMZ2I51 zine: finger protein 711 3 0022188333 -1.724808821 0046318875 0. 741415365 i i
1561 | ENSRNOGO00MN033351 zinG finger protein 859 3 0.025851042| -0.TBZTEITET 0.046042135 0. 80808624 1 1
1562 | ENSRNOGOM0N0IIN416 zinG finger protein 870 3 0012745741 -0.781:30559 0015247017 10 GBEBI5E0G 1 1
1563 | ENSRNOGDMN024135 zinG finger, matrin-type 1 3 0035148128  -1.110471633 0.045854562 0.8588354T6 i i
1564 | ENSRNOGDI0D0 17106 membrane associated ring-CH-type finger & 4 0037041583  -0.72E343608 0.0BETTEEET 0. 453462333 0 0
1565 | ENSRNOGON011066 membrane sssocisted ring-CH-type finger & 4 0027611061 -0 8BETEIG16 0.108265223 10308363858 1] 1]
1585 | ENSRNOGDMN002TI0 ATP binding cassette subfamily B member 7 4 0030223015 -1.140840352 0082870205 08108252 1] 1]
1567 | ENSRMNOGDM0MD0IGEG0 ATFP binding cassette subfamily C member 5 4 0031849065 -0.525010328 0.126815875 0. 178372502 0 0
1568 | ENSRNOGDN0011523 ATP hinding cassette subfamily O member 3 4 0007581132 08500345643 0.016483622 0320278577 [i] 1]
1569 | ENSRNOGO00M0I 1685 angictensin | converting enzyme 2 4 0019208505 -0.8B2T03TE 0.424485001 004556718 1] [1]
1570 | ENSRNOGDM0ND00BTES acy-Cod cotidase 1 4 0.02580291( 0804032774 0027838149 0. 438807912 0 0
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1571 ENSRNOGDI000010632 | Acs] acyHCod synthetase long-chain family member 1 4 0.024537242|  -1.050738417 0122804772 0.242488117 [ ]
1572 | ENSRNOGDI00012166 | Adal adenosine deaminase-like 4 0.031596828|  -0.612505159 0. 378800504 0. 14022458 0 ]
1573 | ENSRNOGDDDMIIEETS (Adamd | a disintegrin and metslloprotesss domain 4 4 0.018567532| 0. 793522458 0. 258087304 0.251560318 a [i]
1574 | ENSRNOGODIIA2860 | Adgri2 adhesion G protein-coupled recaptor L2 4 0.030530448| 0717540782 0. 4T4TEE42E 0 [+]
1575 ENSRNOGOD0D003334D |Adgrid  |adhesion G protein-coupled receptor L4 4 0.0Z5448176| -1.250435873 0.055254051 0.62T8514T4 ] 4]
1576 | ENSRNOGDI00001 2325 | Adk adenesine kinase 4 0.046234671|  -0.819051811 0150481415 0.254135982 [ ]
1577 | ENSRNOGDIO00013EET | AdraZb noceptor slpha 2B 4 0.007945797|  -0.830851405 0.247746224| DATTHIEM 0 ]
1578 | ENSRNOGDDIIIZITSS | Afdn ] , adherens junction formation factor 4 SE0E-DS| -D.BT4547344 0.00314TEDT 0. 4TZE41451 i) [i]
1579 | ENSRNOGIOOMI0I TSEE | Afgll2 AFG3 like matrix AAA peptidase subunit 2 4 0.007242285| 0. T0TOZS548 0.459371452|  -0.011954387 0 [+]
1580  ENSRNOGDII0001035T | Aghld ATP/GTP binding proteinlike 3 4 0.040513068|  -0.600221056 0.145733325 0405850388 L] [+]
1581 | ENSRNOGDOODIDIG214 Agl amyle-alphs-1, S-glecosidase, 4-zlpha-glucanotrans feras| 4 0.000580858 |  -1.122200548 0008555880 0.523531345 1] 1]
1582 | ENSRNOGDIO0I20205 | Agmn agrin 4 0.044354872 -0.68357T441 0. 206328867 0.238TT13M 0 ]
1583 | ENSRNOGDDDMI018351 (Agtpbpl |ATP/GTP binding protein 1 4 0.004538377| -1 EZE4TH 0.005417T833 0525741577 i) [i]
1584 | ENSRNOGODD0608T | Aifmi apoptosis inducing factor, mitechondria associated 1 4 0.010856453|  -0.869035086 0.054028239 0.2554 54485 Q [+]
1585 ENSRNOGDIO00D45TIE | Akd adenylate kinase 4 4 004445185 0704287372 0050538228 0.3805085T1 ] [+]
1585 | ENSRNOGDDODI004841 |Akapd | Akinase anchoring protein & 4 0.003530622 -1.0861508 0.07332315 0. 208328675 [ ]
1587 [ENSRNOGDIODI013202 |AkapT  |A-kinase anchoring protein T 4 SSE-Q5(  -0.533T41950 0.00TE82505 0. 238117638 0 ]
1588 | ENSRNOGDDDMI2G31S |Akapd A-kinzse anchoring protein 9 4 0.035065858| 08148175 0. 221454855 0214551316 i) [i]
1589 | ENSRNOGODDII0E2EE (AkiinZ  |akirin 2 4 0.036641473|  -0.712513528 0.08827T8533 0228957012 0 ]
1550 | ENSRNOGDI00001 1076 | Ank2 ankyrin 2 4 002213588 -1.108T10378 017885573 0.25B325114 L] [+]
1581 | ENSRNOGDIO00DEIZEE | Ankd ankyrin 3 4 0.019559862|  -0.650044TE6 0.233143232|  -0.351935252 [ ]
1582  ENSRNOGDIODID0EEZE | Ankmy2 |ankyrin repeat and MYMD domain containing 2 4 0030302738  -0.80561THEE 0372235450 L] ]
1553 | ENSRNOGDDIII0127T32 (AnkrdiZ |ankoyrin repeat domain 12 4 0.0243005945)  -1.0%3305531 0.5687435213 i) i)
1524 | ENSRNOGOOIMI01 1340 |Ankrd13c | ankyrin repeat domain 13C 4 Q.007316737| 0. T20926825 0.23416859 0 ]
1585 ENSRNOGDI00000E6841 | Ancd anoctamin 4 4 0.012194465| -2 283862232 -0.38320885 L] [+]
1596 | ENSRNOGD00000458TE |Apisd adaptor related protein complex 1 sigma 2 subunit 4 0.027T434245|  -0.839835T0G 0.085180332 0.6832TER1E ['] 1]
1587 | ENSRNOGDI000IZ042E | Apc APC, WNT signaling pathway regulator 4 0.0458523)  -0.697IT4414 0. 182513551 0.241508487 L] ]
1558 | ENSRNOGODDMINIISES | Apin apelin 4 0.00580842T| -2 205582813 0. 145058272 0.54016 i) [i]
1599 | ENSRNOGODIII45918 |Apoo apolipopratein O 4 0.016787385) -1.330018825 0.050221916 1017101728 i) [i]
1600  ENSRNOGDI00004512 | Apool apolipoprotein OHike 4 0.00482T805|  -D.5TTO48TAT 0072655262 0.734541542 L] [+]
1601 | ENSRNOGD00DM01 1848 | Agpi aguaporin 1 4 0.035834508| 0. 726852854 0.073T28605 10.58554225 [ ]
1602 | ENSRMNOGDID000EEE2E | Arap2 ArfGAF with RheGAF domain, ankyrin repeat and PH dof 4 0.02853586|  -1.405775101 0. 103826943 0. 498T9TEET L] ]
1603 | ENSRMNOGDDDDI0Z4 142 | Arglu arginine and glutamate rich 1 4 D.0T161382|  -0.974442457 0. 350472035 0. 105885588 i) [i]
1604 | ENSRNOGO00MIITTS 2 | Rho GTP=ase activating protein 12 4 0.042452744| 0. 5ESTIZSIE 0.102632439 0680185753 a [i]
ENSRNOGIN0IEEES | Arhgap2i | Rhe GTPase activating protein 21 4 0.015218355|  -0.BE483050T 0.401518102 0050830596 Q [+]

506 | EMSRNOGDODDD004ESE | Arhgaps |Rho GTPase activating protein § 4 0.021905248 -1.344580537 0.08TES0EES 0854035322 [ ]
1607 [ENSRNOGDIODID4STEY |Anddb | AT-rich interaction domain 48 4 0.048181843| 0. BI0ETETIE 10.0946054T5 0585433879 L] ]
1608 | ENSRNOGODIIIGEET | Arihi arizdne RER E3 ubiguitin protein ligase 1 4 0.02B02455| 0. T48EZZR0E 0.150888766 0258295573 i) [i]
16809 | ENSRNOGODIIIEEEED | ArBb ADP-ribosylstion factor like GTPas= BB 4 0.02186554| 0716534389 0. 224450038 0.212001301 i) [i]
1610 | ENSRNOGOO0MI014521 |ArmcE armadilly repeat contsining 8 4 0.009787T328| -0.B53458T07 0.037937522 0. 407268387 0 [+]
1611| ENSRNOGIO0M0153485 | Armti acidic residue methyltransferase 1 4 0.00Z320116(  -D.6BT2442%1 0.07T835T424 0.258435T48 1] 4]
1612 | ENSRNOGDIOMI01431T |Arpcil actin related protein 2/3 complese, subunit S-like 4 0.03536TE1 0. 123562471 0.21558738 1] 1]
1613 | ENSRNOGIDIMIZESIT |Arsk anylsulfatase family, member K 4 0.001318737 0.111385354 0657373426 i) i)
1614 | ENSRNOGDDIII0121598 (AsshZ MN-zcylsphingosine amidohydrolsss 2 4 0.008205503 0.485655058|  -0.008238851 i) i)
1615 | ENSRNOGODIIIG1519 |Asap2 ArfGAP with 5H3 domain, ankyrin repeat and PH domail 4 0.007230538 0. 270598007 0.172574323 0 ]
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1616 | ENSRNOGIDI0E3EE |AsbiS ankyrin repest and S0CS5 basx containing 15 4 0.003B2E5E33 | -1.025152407 0.103232538 0.238872153 1] [+]
18617 | ENSRNOGDDDI00224TT (Asbd ankyrin repeat and S0CS box-containing 2 4 0.005323771( -1 118721751 0.071723328 0.740858942 0 ]
1618 | ENSRNOGDDDII0D415 (Asfla anti-silencing function 1A histone chaperons 4 0.013423212|  -0.600384552 0.1855T9243 0274718304 0 ]
ENSRNOGOD000I203ES |Ashil ASH1 like histona hysine methyltransfarass 4 0.025233254|  40.9T00EE141 0.0569185971 0. 483008556 1] 1]
ENSRNOGOD0IMI20202 (Asrgli asparaginase like 1 4 0.049152745| 0662058915 023858338 0.133544778 1] [+]
ENSRNOGODDIODI108E1 | Atadi ATPase family, AAA domain containing 1 4 0.001027102| -0.7T15182632 0.0887836T 1 0. 487485276 0 ]

2 | ENSRNOGODDD0016342 | Atg10 autophagy related 10 4 0.005586691|  -0.836118604 0.05611875 0.516502075 0 ]
ENSRNOGODDDIIIIST Atgl2 autophagy relsted 12 4 0.004437763| -0 6EEIETISZ 0.145488104 0.414665948 4] [}
ENSRNOGO0000052115 (Atpiib  |ATPase phospholipid transporting 11B {putative) 4 002081558 087128443 0.069448728 0.538618000 1] [+]

625 ENSRNOGODDODIDTZED |Atpia2 |ATPase Na+K+ transperting subunit slpha 2 4 0.023294268|  -1.211644877 0.44TBTE04(  -0.045408453 0 ]
ENSRMNOGIDD00001285 (Atp2a? |ATPase sarcoplasmic/endoplasmic reticulum CaZ+ trans, 4 0.024752221 -0 955240278 011271785 [i] [i]
ENSRNOGODD00045255 | AtpSii ATP synthase, H+ transporting, mitochondrial Fo compld 4 001138818  -1.00G77857T5 0. 111853045 4] [}
ENSRNOGOO00000 1555 (AtpEgd  [ATP synthase, H+ transporting, mitochandrial Fo compls 4 0.030125784| -1.046783562 0.04605T524 1] [+]
EMSRMOGIDONNIZE2E | AtpEh ATP synthase, H+ transporting, mitechondrial Fo complg 4 0.015814508| -0.79333B408 0.02112875 4] ]
ENSRNOGODDIIDI0IES |Atpafl | ATP synthase mitochondrial F1 complex assembly fact 4 0.000383574|  -1.365841256 0.028142157 0 ]

1631 | ENSRNOGHDIMISETII | Atrx ATRX, chromatin remodeler 4 0.045155508| -0 900608548 0.1056930658 . 558588582 [i] [i]
1 ENSRNOGOD000M0EIID (Azini antiryme inhibitor 1 4 0.02256872 -0.68818188 0. 228835046 0. 248585572 1] [+]
i ENSRNOGODDDIDIGEES |Blgaint2 |beta-1,3-M-acetylgalactosaminyltransferase 2 4 0.03024219( 0650081283 0.047725053 0. 20SBITETS 0 ]
1 ENSRNOGODDIIDMEST |Baslc BAALC, MAPZK1 and KLF4 bindi 4 0.005515318|  -0.626518979 0.208420552 0. 266302035 0 ]
1 ENSRNOGOINIDISESE4 (Baz?b bromodomain adjacent to zinc domain, ZB 4 0038285837 0. TBES4TE0E 0.23527T8115 0132631578 i) [i]
1636 | ENSRNOGI000N0TEEY |BeapZd | B-cell receptor-associated protein 28 4 0.023686388| -0.TETE004T2 0.085217571 0.805087302 1] [+]
i ENSRNOGIDDO0DIEE2S |Bohe butynylcholinesterase 4 0.003202852|  -1.365954622 003966223 0.666T94422 0 ]
1 ENSRNOGODDDOIZTI49 |BclZE  |BCLZHike 15 4 0.035484175 -1.22912525 0.198262355|  -0.251458002 0 ]
1 ENSRNOGODD0055GE5 | BoiSh B-call CLLhymphoma 6B 4 002008634 190505955 0.028562513| 40315008743 [i] [}
1640 | ENSRNOGDI00048561 |Bhihed1 |basic heloc-loop-heltc family, member 241 4 0.010391857| 0967082608 0.2ZE295566|  -0.24316BB8T 1] [+]
1841 | ENSRNOGDDDI00ITIE) (Blocist |biogenesis of hysosomal organelles complex 1 subunit & 4 0.006255428| -0.B0TT2TEI4 0.074749602 0.40319659 0 ]
1842 | ENSRNOGDDDI001EERE (Bmi BMI1 proto-oncogene, pehycomb ring finger 4 0.028T96221|  -0.814438505 0.173915837 10256318752 0 ]
1643 | ENSRNOGHI00ISEDD | Bnip2l BCL2 interacting protein 3 like 4 0.014085525 112 0104452727 0.548553 [i] [}
1644 | ENSRNOGII0I1085T |Braf B-Raf proto-oncogens, serinefthreonine kinase 4 0.040234T42| 08125955954 0. 140085009 021711383 1] [+]
1845 | ENSRMNOGODDIIIEZSED | Brox BRO1 domain and CAAX meotif containing 4 0.017518102| 0607364529 0224094121 0207408411 0 ]
1648 | ENSRNOGHDIININT1EZ2 | Brad1 bromodomain and WD repeat domain containing 1 4 0.0Z2140128 0. B2EER4ET 0.4Z25207BE 0.03825404 1] [i]
1647 | ENSRNOGDINII19529 | Bthd1 BTHB domain containing 1 4 0.002575381 -1.1368823106 0.0325T2418 0.508 120026 [i] [}
1648 | ENSRNOGIIII142341 |Bthd1D |BTB domain contsining 10 4 0.01185284%| -0D80TIETE22 0088542438 0.229712728 1] [+]
1542 | ENSRNOGD00000182TE |Cacnb2  |calcium voltage-gated channel awdliary subunit beta 2 4 0.01077T825T7|  -0.TOT110108 0.08E8T 3802 0. 145468178 4] ]
1850 | ENSRNOGIDII0IETEEZ |Cacngf | calcium voltage-gated channel swdlisny subunit gamma 4 0. OOEIEEDT -1.ZE2TT4228 0.455802172|  -0.048223017 1] [i]
1851 | ENSRNOGIDI0001158% | Camk2d | calcivmcalmodulin-dependent protein kinase |1 delta 4 0.000185504 -0.52454588 0.0350T10655 0.3216807T925 [i] [}
1852 | ENSRNOGIIIIIET41 | Camsap?2 | calmaedulin regulated spectrin-associsted protein famity, 4 0.02507Te684| 0600480711 0.144325578 0.333604342 4] [+]
1853 | ENSRNOGDD000018602 (Camtal | calmodulin binding transcription activator 1 4 0.004818578) 0801391316 0.057 105679 0. 165328858 1] 1]
1654 | ENSRNOGDDDI0019272 (CapnT  |calpain 7 4 0.01976728|  -0.682862127 0. 13738087 0.414548917 0 ]
1655 | ENSRNOGIDI00ISE20T |Capza? |capping actin protein of muscle Z-iine slpha subunit 2 4 0.017280188| 0. TEZ521554 0.021554141 0.85305T9T2 [i] [}
855 | ENSRNOGODIIIEE216 | Caspl caspase 7 4 0.045440177| 40802323571 0. 110742845 0.212519048 1] [+]
65T |ENSRNOGODD00016243 |Casq? | calsequestrin 2 4 0.03T152748|  -0.734400203 0.145351573 0.184208081 1] 1]
BEE | ENSRNOGODDDIINEIES | Cat catalase 4 002858328  -0.801594403 0.048422109 0.45288411 0 ]
ENSRNOGOD00M56835 (Cav caveolin 1 4 0.011990755 -1.35835261 0.050TT2425 0.5T2843424 [i] [}
ENSRNOGOOD00ETTII (Cav2 caveolin 2 4 0.0ZBE89E15)  -1.5115808T8 0.052189575 0.951150303 1] [+]
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1851 | ENSRNOGDDID001STTE [Cavind  |caveolss associsted protein i 4 0.047657541| 0847822514 0.05684077 0.341518454 L] [+]
1662 | ENSRNOGII00II0E0ZT |Cavind  |caveolss associated protein 4 4 00183241168  -1.062896192 0. 434546831 0027032068 L] ]
16683 | ENSRNOGII0024411 |Chrd carbomyl reductass 4 4 0.005487850(  -0.TBOS50T04 0.085458727 0.415181518 i) [i]
1664 | ENSRNOGI00D05STIS |Co2d?a | coiled-oil and C2 domain containing 2A 4 0.007843528| 0.4 ] 0.014563727 0233800272 ] 4]
1665 | ENSRNOGI0000IE3Z2 | Codc126 | coiled-coil domain containing 126 4 0015013851 0.747581206 0. 2058542521 0316747334 0 ]
1686 | ENSRNOGDIN0012580 |Code141 |coiled-coil domain contsining 141 4 0.002569133( -0.856800159 0.021800152 0492488452 0 ]
1667 | ENSRNOGDD00DD 100G | Coll C-C metif chemokine ligand & 4 0.028068T4T -1.44640074 0.0B0720T05 0.7207T1349 [ ]
1668 | ENSRNOGDIOIDDIT13 | Cont2 cyclin T2 4 0015850631 0. 787891609 0.130144157| 0. 158587801 i) [i]
16688 | ENSRNOGDIN0053428 | Copgl cell cycle progression 1 4 Q02140242 0B10ETETZT 0.040077581 0. 409053538 Q [+]
16T0| ENSRNOGDD00D025322 | Cdidd | CD109 melecule 4 0.012401145|  -1.8456T7675 0.115885389| -0.215748013 [ ]
1671 | ENSRNOGHDI015821 | Cd2 CdZ molecule 4 0.045043514(  -0.540383545 0.0854 88587 0.2166T634 i) [i]
1672 | ENSRNOGHD0000321 | Cd24 CO24 molecule 4 0027112199 -1.112881522 0. 105254583 1.32B554171 0 [+]
1672 | ENSRNOGDD00DD10283 |Cd2d Cd28 molecule 4 0.038431005|  -0.906842041 0. 205305565 0.285051072 [ ]
1674 | ENSRNOGHDI02303D | Cdos CD%8 molecule 4 0.006TEB5E8(  -1.118T18053 0 12TE24551 0. 398755548 i) [i]
1675 | ENSRNOGID00 10967 | CdedT | cell division cycle 3THike 1 4 Q00221833 0820584008 0.037891387 0545503175 0 [+]
167E | ENSRNOGRD00003212E | CdedZepd CDCAZ effector protein 3 4 0.020434581|  -0.551882003 0.353833749 0.07260128 [ ]
1677 | ENSRNOGHDD013324 | Cdhs cadherin 5§ 4 0025877664 1173744525 0.188135T15 0.438145455 i) [i]
1678 | ENSRNOGI00D000583 |Cdkid | cyclin-dependent kinase 15 4 0.040163583| 0603918358 0.0TETERS11 0327559685 L] [+]
1679 ENSRNOGD00D002T42 | Cdkis cyclin-dependent kinase-like & 4 0032840356  -1.424438827 0. 105038272 0878830257 L] ]
1680 | ENSRNOGII0000T245 |Cdknib | cyclin-dependent kinsss inhibitor 1B 4 0025801545 -0.89583524 0.038058548 0.4515T4318 i) [i]
1681 | ENSRNOGD00D02 1285 |Cds2 CDP-diacyiglycerol synthase 2 4 0005668219  -1.002552304 0.172053688 0332123858 L] 4]
1682 | ENSRNOGLD000024524 |Cepl® | centrosomsal protein 19 4 0014173229 0842234515 0.015773463 0.422355786 0 ]
1683 | ENSRNOGDIIDNITEES | Cepdl centrosomal protein 83 4 0.004053057 - 5913 0.080141783 0630395509 i) [i]
1684 | ENSRNOGHIDMN010T2 |Cers: ceramide synthase 4 4 0.017424453| 0851138557 0.033500857 0.287634058 L] 4]
1685 | ENSRNOGRIDMI0ES553 | Cetn2 centrin 2 4 0.002857251|  -0.7909T5028 0,096 72609 0.67087TT1T 0 ]
1686 | ENSRNOGDII00002301 |Cfapd  |cilia and flagella asseciated protein 36 4 0.015744845( -0.810254525 0.129948073 0.513550134 0 [+]
1687 | ENSRNOGRD000032192 |CfapdT |cilia and flagella associated protein 5T 4 0.0452T1085|  -0.720085084 0.12403879 0.536224T19 [ ]
1688 | ENSRNOGD0045852 |CAt2 cofilin 2 4 0001800579 -0.552154805 0.079952853 0. 440858545 i) [i]
1685 | ENSRNOGHIN0051180 |Chehd? | coiled-coil-heli-coiled-coil-heltc domain containing 2 4 0035728915 -0.582580558 0.038953107 0401585556 0 [+]
1620 | ENSRNOGHD00004025T | Chmp2b |charged multivesicular body protein 2B 4 0024337454 0.79273832 0.07545838 0.488355069 [ ]
1651 | ENSRNOGHMI0 T3S |Chn chimerin 1 4 0014313358 -1.147375518 003535454 0401878551 a [i]
1652 | ENSRNOGIID0004258 |ChstT carbohydrate sulfotransferase T 4 00252546685 -1.08028782 0.084240057 0.362021856 0 [+]
1652 | ENSRNOGRIDD0IZTED Chtop chromatin target of PRMT1 4 0.00122695( -0.635813828 0.19560872 0.210557645 [ ]
1654 | ENSRNOGHIII018T1S | Cirl corepressor interacting with RBPJ, 1 4 0.009518033(  -0.723085335 012823357 0484310551 i) [i]
16595 | ENSRNOGDN0056540 | Cited2 Cbpip0-interscting transactivater, with Ghw'Asp-rich o3 4 0000704317 -1.17752558T 0.004215089 0.575535742 0 [+]
1655 | ENSRNOGDD00DDI02E2E | Clend chioride voltage-gated channel 4 4 0.008382043| -1.165130B18 0.004238328 0.316208641 [ ]
1657 | ENSRNOGHI004T2Z1E | Clich chioride intracellulsr channel 5 4 0011880423  -D.TO5155107 0. 158243087 0. 168175908 i) [i]
1858 | ENSRNOGI00D00880E | Clipd CAP-GLY demain containing linker protein family, memi 4 0.011535476( -1.101148084 0.184858075 0373588341 L] [+]
1659 | ENSRNOGRIOMIIZETEE Clik CDCHike kinase 1 4 0.041505689|  -0.7063BE0TT 0. 121235363 0.70815196 L] ]
1700 | ENSRNOGDO00003T14 | Clkd CDC-like kingse 4 4 0038548524  -0.727330809 0.1751453 0. 468507822 i) [i]
1701 | ENSRNOGDD0D0A022E | Clpx caseinohytic mitochondrial matrix peptidase chaperone s 4 0.005238432|  -1.047445865 0.043028138 0.4TEE3T422 1] 4]
1702 | ENSRNOGED000011201 |Cmtm® | CKLF-ike MARVEL transmembrane domain containing &) 4 00161449568  -1.045042458 0.40794TT2R 0102522419 0 ]
1703 | ENSRNOGHD0010238 | Cnbp CGHC-type zinc finger, nucleic acid binding protein 4 0.028380527 -0.589187423 0.114187782 0.396137248 0 [+]
1704 | ENSRNOGDD00DI011T1 |Cogh coenzyme QF, methyltrans ferase 4 0.04168278( D.THIT01042 0.137843182 0.184561328 [ ]
1705 Cox15 COX15 cytochrome ¢ oxidase assembly homolog 4 0.048181782( -D.694153547 0. 261574552 i) [i]
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1705 | ENSRNOGO0000004583 (Conxe2Dd | COX20 cytochrome C oxidase assembly factor 4 -0.BE5428TE2 0.0544515|  0.752345624 1] 1]
1707 |ENSRNOGO00000182818 (Coxfa  |cytochrome o cadase subunit 54 4 -1.128815217 0.0 0.443113568 1] 0
1708 | ENSRNOGION011181 |Cpal carbocypeptidase A3 4 0.03212537|  -D.E24051819 0.11 0.789725332 i) ]
1708 | ENSRNOGDIO0M020885 (Cpeb? | cytoplasmic polyadenylation element binding protein 3 4 0.045031515|  -D.914878402 0. 45585 0.0024182 1] 1]
1710 ENSRNOGO000D020868 (CpsiT  |clear and polyadenylation spe: ctor 7 4 0.047594524 -0.64722555 02520814421 0124512555 ] 0
1711 | ENSRNOGII0M01T106 (Csnkial |casein kinase 1, alpha 1 4 0.01814488| -DE1ITE0Z34 0. 160846838 0.337835334 ] 4]
1712 |ENSRNOGO000000EZTE (CenkZal |casein kinzse Z alpha 1 4 0.001143084| -D.G48EID1M 0.000254802(  0.520855885 ] 1]
1713 | ENSRNOGODDMEN2ES (Cstf2t cleavage stimulstion factor subunit 2, tsu variant 4 0.027759803 | D BE211B42E 0.051343425 0.350185824 [} 1]

T14 | ENSRNOGID000 18952 (Cti cardiotrophin 1 4 0.027937522| 0802147531 0287181574 0.151570501 ] 4]
1715| ENSRNOGO0000051845 (CtinbpZ | cortactin binding protein Z 4 0.044210468| -1.218821428 0.1027TEZ22 ] 1]
1716 | ENSRNOGIDOM0 15633 (Culd cullin 3 4 0.000622184| D 581306343 0127311703 0.3B32TTED4 [i] 1]
1717 | ENSRNOGI00000803S | Culs cullin 5 4 0.031062885)  -1.185751429 0.0 TTEEET 0. 790079484 ] 4]

T18|EMSRNOGOM0DI01TZEE |Cutc cutC copper transporter 4  0.026282739 315838 0.044086718(  0.45267281T ] 1]

T15|EMSRNOGI0D00Z4372 (Cwi152 [CWF1SHike 2, cell cycle control {S. pombe) 4 0.01887T155 0.080835048 0.508244519 [} 1]
1720 | ENSRNOGID00I1EET | Coxadr CYXADR. Igike cell adhesion molecule 4 0.048385583|  -D.E2505ETIZ 0.284148288 0.071154455 ] 4]
1721 |ENSRNOGD000001258% (Cxcli2 | C-%-C metif chemokine ligand 12 4  0.02647T7248| -D.BSB0I0E1E 0.424802224| -0.003Z2852% ] 1]
1722 | ENSRNOGO00DD045TE4 (Coomd CXXC finger protein 4 4 0.038863251 -1. 217TT0E535 0. 18384876 027883101 [i] ]
1723 |ENSRNOGO0000011142 (CybSb  |cytochrome b5 type B 4 000504117 -0.57287835 0.055574788(  0.2B0028134 1] 1]
1724 ENSRNOGOD0DD00ETES (Deaf® | DDE1 and CUL4 associated factor 8 4 0.004881732| -D.631964217 0. 330334111 0.095426857 1] 0
1725 | ENSRNOGI000E5E05 | Ddn dendrin 4 0.012668508| -2 285358584 0156720088 40231118785 i) ]
1726 | ENSRNOG00000011053 (Denndib | DENN domain containing 18 4  0.00835181T7| -D.E2131TZET 0.01579558|  0.557843485 1] 1]
1727 |ENSRNOGO0000018T18 | Dennd2c | DENMN domain containing 2C 4 0.042748224|  -1.1332540T1 0.103790566(  0.333B21516 ] 0
1728 | ENSRNOGIID000 11635 (Denndda | DENN domain contsining B2 4 0.0274T0381 £0.528918735 0. 115492035 0.511007056 i) ]
1728 |ENSRNOGOI000004328 |Deptor | DEP domain containing MTOR-interacting protein 4 0.021736708| -D.E21B3T845 0085487415 0.246212355 1] 1]
1720 | ENSRNOGO0000002228  Dgke diacylghycerol kinase epsilon 4 0.012455108| -1.405057979 0231780154  0.Z75B03726 ] 0

T31 | ENSRNOGIO001181T | Dguok deoxyguanosine kinase 4 0.04524488| D TOB432524 0.052838454 0.453 256704 ] 4]
1722 | ENSRNOGO0000015288 |DipZc disco-interacting protein 2 homeolog C 4 0.008501207| A 620812 0. 116622585 0.28401017 ] 1]
1733 | ENSRNOGI0000554 | Diat dihydrolipoamide S-acetyltransferase 4 ABTZI4TTE 0083251724 0. 232085831 [} 1]
1734 | ENSRNOGO0D00N0E354 (Did dihydrelipsamide dehydrogenase 4 -1.293513579 0051757327 0.B0I00ZETE ] 4]
1726 | ENSRNOGO0000048256 | Dmd dyrstrophin 4  0.0DE54830T| -1.207TBTTG49 0034226811 0.4845EETET ] 1]
1736 | ENSRNOGI0000Z4053 (Dmrtal | DMRT-like famihy A1 4 0.044T54582 |  -1.534703532 0. 340005855 0.0505388T9 [i] ]
1737 | ENSRNOGO0000IZ4571 | Dmodi Drmoc-like 1 4 0.028108882|  -118JT2TIT 0.0BEEE40TE 0.742385014 ] 4]
1728 |ENSRNOGO0000048252 (Dnahd  |dynein, aonemal, heavy chain § 4 0.032244121|  -1.484044625 0453305082  0.010804422 ] 1]
1735 | ENSRNOGIDMM) 18251 DnaJ heat shock protein family (Hsp4d) member AZ 4 0.0023 25081 -0.608901538 0.082201588 0. 235655557 [i] 1]
1740 | ENSRNOGI000012011 (Dnajb4 [ Dnad heat shock protein family (Hsp40) member B4 4 0.0037T1TE13|  -1.144528734 0.04534239 0. 58774085 ] 4]
1741 | ENSRNOGO000000400G (DnajpS | Dnad heat shock protein family (Hepdd) member B9 4 0.036T18432| -D.9B1094124 0174201256  0.257332207 ] 1]
1742 | ENSRNOGI0000045815 (Dnajc13 (Dnal heat shock protein family (Hsp4d) member C19 4 0.000542418| -0 BOOE25325 0.058024343 0.554228157 [i] 1]
1743 | ENSRNOGO000001TETE |Dnajc2i |DnaJ heat shock protein family (Hspdd) member C21 4 0.003173438| -D.5TTO53531 0046851321 0378070481 1] 1]
1744 | ENSRNOGO0000002388 (Dnajc27 |Dnal heat shock protein family (Hepdd) member C27 4 0.0428056|  -D.902EH2011 0.016888077(  0.438507425 1] 0
1745 | ENSRNOGI0000031721 (Dnajc3) (Dnal heat shock protsin family (Hsp4d) member 30 4 0.0254535858| -D.9E2TTB8245 0.059149507 0.214310841 i) 1]
1745 | ENSRNOGO0000042333 | Dnali dynein, axonemal, light chain 1 4 0.015344553| -DBITO2A115 0.081338556 0.70355873 1] 1]
1747 | ENSRNOGO0000001812 (Dnm1l  |dynamin 1-like 4 0.0253588|  -D.840803543 0107257635  0.503245845 ] 0
1748 | ENSRNOGO0I0 11553 (Dockd dedicatar of cytokinesis 9 4 0.022431588| -D.8307HB505 0058746088 0.570080452 ] 4]
17458 | ENSRNOGO00000Z2E4T (Dopeyl |dopey family member 1 4 0.032264805| -D.B02E5TTIZ 0.1315038  0.21213058% ] 1]
1750 | ENSRMNOGOMM0 10553 4 0.018640508 0. TBITTES 0.08T056203 0. T44TZ2485 [i] ]
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1781 [ENSRMOGODDIIZ0TED | Dppd dipeptidylpeptidase 4 4 0029400869 -1.465848213 0.185108150 0. 725845487 ] ]
1752 | ENSRNOGODDI3358S | DecZ desmocoliin 2 4 0.046838162  -1.030202348 0. 195544073 0.15572015 [i] [i]
1753 | ENSRNOGODDN16528 | Dsg2 desmaglein 2 4 0024757603  -D.743453887 0.044780356 0.411287357 1] [+]
1754 | ENSRMNOGDDDI0012528 | Dsp desmoplakin 4 0.000334322|  -D.BEBEI1SIE 0.21853768T 0.210273561 ] ]
1755 | ENSRNOGDI0I008521 (Dynll2 | dynein light chain LCB-type 2 4 0035262258 -1.070522108 0. 1568545969 0.334885212 [i] [i]
1756 | ENSRNOGDD0II003611 (Dynltd  |dynein light chain Totex-type 3 4 0.01171933( 0852897312 0.078512165 0.735583552 1] [+]
1757 | ENSRNOGDD00D001662 (Dyrkia  |dual specificity tyrosine phosphonylation regulated kKinas| 4 0.026443142|  -D.GEG0IT0RE 0.19407T8752 0. 1228014 ] 1]
1758 [ ENSRNOGDDDII04EDS (Eapp EZF-associated phosphoprotein 4 0.016510696|  -D.652879559 0.0B83264878 0.5731160569 ] ]
1759 [ ENSRNOGIIO16102Z (Ebf3 earhy B-cell f rd 1 0.012118475| -0 834373535 0.086515357 0.147428154 1] 1]
1760 | ENSRNOGDDIDINNZI548 | Eci? enoyl-CoA delta isomerase 2 4 0.017083374|  -D.BDI4TIBAT 0.015341178 0.518152237 1] [+]
17681 | ENSRNOGODIIIIZ95%2 |Ecscr endothelial cell surface expressed chemotaxis and apopl 4 0003381677 -D.B15ZETTTZ 0.005TH1ETE 0.524817501 [i] [i]
1762 [ ENSRNOGDIDI01TTZE |Edrf1 enythroid differentistion regulstory factor 1 4 0.043085058 | -0 558478018 0.355447345 0.056534289 [i] [i]
1763 [ ENSRNOGII0IIM0EST (Ehbpi EH domain binding protein 1 4 0.007385975| -D.623B17535 0.134230536 0.243404453 1] [+]
17684  ENSRNOGDDDID00E4E2 | Eidi EP200 interacting inhibitor of rentiation 1 4 0.0426756TE|  -D.GEITEITEE 0. 199458072 0.208433419 ] ]
1785 | ENSRNOGODD3ITES |Eif1 eukanyotic translstion initistion factor 1 4 0.018576858 |  -1.123828837 0.059533549 0.601340804 [i] [i]
1766 | ENSRNOGDDOII010301 (Eif4e3  |eukanyotic translation initistion factor 4E famity membse 4 0.00721564( -D.752562735 0.02T52704 0.537357413 1] [+]
1787 [ ENSRMNOGODDIINZIIEE | EifSh eukanyetic translation initiation factor 5B 4 0.028872218| -D.652341048 0. 165047031 0.20162885 ] ]
1768 | ENSRNOGDDDII000112 (Elact elaC ribonuclesse Z 1 4 0.045855437 0. 79458523 0072452 0. 432165905 ] ]
1768 | ENSRNOGIDIDI0101T (Elk ELK1, ETS transcription factor 1 0025437854 |  -0.944470482 0.128065783 0. 211867651 1] 1]
1770 ENSRNOGDDDIM0ETIS (Emcd ER membrane protein complex subunit 4 4 0.001383078| -D.701821782 0.042483781 0.381506852 1] [+]
1771 [ENSRNOGDDDIZ121E (Epast endothelial FAS domain pretein 1 4 0. 041858052 -0.99186520 0. 3BZ20E641 01233789257 ] ]
1772 | ENSRNOGODIIZE05D |Epb41Ma |enythrocyte membrane protein band 4.1 like 44 4 00108708559 |  -1.0081603656 0.001731053 0. 4852057TTE [i] [i]
1773 | ENSRNOGDI0N002538 (Epb4115 | enythrocyte membrane protein band 4.1 like 5 4 0.012535384 | -D.7HDITSTT 0111382456 0.535830356 1] ]
1774 | ENERNOGDDDIIZI44T (EpcZ enhancer of pohycomb homeleg 2 4 0.044853734 |  -D.9TEET4406 0.05215412T 0.628057262 ] ]
1775 | ENSRNOGODOI0E0141 | Epdrl ependymin related 1 4 0.003147783(  -1.033B0Z268 0.019835473 0. 350872088 [i] [i]
1776 ENSRNOGDI0IN01T288 (Ephx?  |eposide hydrolase 2 4 0.004603268| -1.797116287 0.0584T0174 0.588323678 1] [+]
1777 [ENSRNOGDDDI0042008 | Epm2aipi| EFM2A interacting protein 1 4 0.004197368| -1.084432216 0.0B5548238 0. 465754666 ] ]
1778 [ENSRNOGDDDID014248 (Erbbe erb-b2 receptor tyrosine kingse 4 4 0.040313771|  -1.561T03042 0157174204 0.512852261 ] ]
1779 [ENSRNOGII0MNZZE1Z (Ercch ERCC exrision repsir 5, endonuclesse 1 0.006307703 |  -D.B20285127 0.053625405 0.456795755 1] 1]
1780 ENSRNOGDIDINN19ITE (Ercofl?  (ERCC excision repair 6 like 2 4 0.047394245| D 584315543 0.0552T025T 0.54572073 1] [+]
1781 [ENSRNOGDDDI00TZED (Erect endoplasmic reticulum lectin 1 4 0.013460865 0. 69800045 0133619812 0.643435535 ] ]
1782 [ ENSRNOGOIN0INZENS |Eroib endoplasmic reticulum oxidoreductase 1 beta 4 0.0086T4Z38 -0.E2444248T 0. 0BE8TEE4 0.72T81TES i} [+]
1783 [ ENSRNOGODON10TST |Esmi endothelial cell-specific molecule 1 4 0.041675195| -1.978318989 0191715606 0.42343049 1] [+]
1784 | ENSRMNOGDDDII019358 | Esri estregen receptor 1 4 0.041154285 -1.02850068 0. 12311772 0.230463 388 ] ]
1785 | ENSRNOGDDIININZESY |Esmg estrogen-relsted receptor gamma 4 0.002863127| -1.088251156 0. 115475209 0. 165545855 [} [i]
1786 | ENSRNOGINI15233 |Etfa electron transfer flavoprotein alpha subuwnit 4 0.0353488725| -D 981853488 0050416454 0.761248379 ] [+]
1787 [ENSRNOGDDDID00EEEE (Ed enhancer trap locus 4 4 0,03 3083525 -1.26501042 0.326742225 0181212222 ] ]
1788 | ENSRNOGDDDII00ES41 |Etst ETS proto-oncogens 1, transcription factor 4 0034744638 | -1.244434414 0.02T915552 0. 35858707 ] ]
1783 | ENSRNOGDIDI0IGEET (Etv =ts wariant 1 1 0.037411627  -D.7385216807 0.0232TE346 0.51Z225034 1] 1]
1750 | ENSRNOGDDIDINZTTOT (Eswd? exonuclesse -5 domain contsining 2 4 0.012383077  -D.721130287 0.032TE0845 0. 35009057 1] [+]
1791 [ENSRNOGDDDI0IIEE0T (Exocf  |exocyst complex component & 4 0.013306285|  -0.748527612 0. 0B E354251 0.58020018 ] ]
1752 [ ENSRNOGODIDN018350 (FaZh fatty acid 2-hydroocylass 4 0.000595821|  -0.9Z2507421 0. 345863182 0. 085818501 [i] [i]
1753 [ ENSRNOGDID00B523 | Faf a5 associated factor 1 4 0.024194745 0.130675264 0.28312559 1] [+]
1784 ENSRNOGDDDID14T2T (Fahdi fumarylaceteacetats hydrolase domain containing 1 4 0.02T085304 |  -1.126032838 0.052761258 0.6484T824T ] ]
17595 | ENSRNOGDDDIZ 2068 4 0.055563547 0712788243 [i] [i]

famihy with sequence similarity 117, member B

0.045504558

-1. 251056064
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1755 | ENSRNOGOMI0ZE0TS | Fam128h | famiby with sequence similarity 128, member B 4 0.041728502| -1.245093614 0.091558375 0.783194216 i) [i]
1757 | ENSRNOGIMI01358T |Fam138a | family with sequence similarity 135, member A 4 0.028628784| -1.221303614 0.0884T2T26 0.530TIBTET 0 4]
1758 | ENSRNOGO000D01508T |FamiT4a |family with sequence similarity 174, member A 4 0.01886532] 0623533318 0.053656956(  0.4783035%4 ] 0
1799 | ENSRNOGO0000012369 |Fam1T74b | family with sequence similarity 174, member B 4 0.019015752|  -0.912002621 0.051510172(  0.4608126%8 L] 0
1800 | ENSRNOGOMI0 18740 | FamZ10a | famiby with sequence similarity 210, member A 4 0.003033308| -1.157165253 0.018045528 0.5014T0855 i) [i]
1801 | ENSRNOGIII0004488 | Fam210b | family with sequence similarity 210, member B 4 0.021185573| -D.6BS152503 0.017ED1117 0.47882T8TY 0 1]
1802 | ENSRNOGO000D015551 |Fam2i2b | family with sequence similarity 212, member B 4 0.014013518|  -1.023166681 0287702021  -D.142504788 ] 0
1802 | ENSRNOGO0D0D05R522 |Fam214a | family with sequence similarity 214, member A 4 0.01722857|  -0.928158027 0.0796382T|  0.228296505 L] 0
1804 | ENSRNOGODII05IENT | FamZ17h | famiby with sequence similarity 217, member B 4 0.04585883|  -D.T05I5EG42 0.18728538|  -D.208855502 i) 4]
1805 | ENSRNOGIIIONIITZE |Fam42a |family with sequence similarity 43, member A 4 0.028855538| -0 905458424 0.048844831 0. 468245456 0 1]
1806 | ENSRNOGOD0DD05ZTEE |Famd®a | family with sequence similarity 45, member A 4 0.021883042|  -D.CEIDBETTI 0.07TE575243(  O.7BEGIZZZL ] 0
1807 | ENSRNOGD0000016228 |FamB2a |family with sequence similarity 52 member A 4 0.029155368|  -0.583941505 0.11876443| 0503216866 L] 0
1808 | ENSRNOGHDI0024335 |Fastkd! |FAST kinase domains 1 4 0.037245017| -DB4BSE41T4 0.240214882 0181305543 i) 4]
1808 | ENSRNOGOMIN2T422 FAST kinase domains 3 4 0.030178126] -D.610650544 0.351158489 0128715146 0 1]
1810| ENSRNOGOD00D011585 FAT atypical cadherin 2 4 0.036306265|  -D.6EI0TTIRI 0.247381628  0.08%05G281 ] 0
1811| ENSRNOGO000D028325 FAT atypical cadherin 4 4 0.02306434]  -1.235883727 0.123008244(  D0.2753TEB4E L] 0
1812 | ENSRMNOGOMI0 13875 F-box and leucine-rich repeat protein 17 4 0.018116882)  -D.2472554T5 0.07TTH0ATIS 0333445579 i) 4]
1813 | ENSRNOGOMI0E5334 F-box and leucine-rich repeat protein 3 4 0.008434587 | -D.703157435 0.043058082 0.518380852 0 4]
1814 | ENSRNOGOD0DD0 16355 F-box protein 11 4 0.017116337| -D.812825842 0.201152154(  0.2B5131164 ] 0
1815| ENSRNOGO000D002455 F-box protein 40 4 0.024245087| -D.651210614 0.474258227( -0.025838477 L] 0
18168 | ENSRMNOGOMMNI0 10502 F-box protein 8 4 0.000780912| -D.B11153335 0.050510827 064532247 i) [i]
1817 | ENSRNOGOMIIIE1TT Fc fragment of IgE receptor la 4 0.028985175| -D.830415089 0.113545824 0808585205 0 1]
1818 | ENSRNOGIM0D02 1314 farnesy| diphosphate famesyl transferase 1 4 0.013847873| -D.B5STTO215 0.088087718 0.244374583 L] 1]
1819| ENSRNOGO0000002ETE fem-1 homalog C 4 0.040778281| 0757128253 0.226680228(  0.145321857 L] 0
1820 | ENSRMNOGHMNN0 13887 fibroblast growth factor 1 4 0.028550850| 0745758371 0.110168878 0.35114025 i) 4]
1821 | ENSRNOGODI042T53 fibroblast growth factor 12 4 000823819  -1.154504084 0.022724226 0.358483555 0 4]
1822 | ENSRNOGO0000061530 fibroblast growth factor 16 4 0.035703485(  -1.342850064 0.033562188(  0.521535437 ] 1]
1822 | ENSRNOGDO00001 1471 fibroblzst growth factor 9 4 0.044244535]  -1.054808309 0098742501 0.277580547 L] 0
1824 | ENSRNOGOOIIZITIE fibroblast growth factor bi 4 0.015575202)  -1.1752B3ETS 0.254125888 0.238387245 i) [i]
1825 | ENSRNOGOOIID 1811 FGFR1 cncogene partner 2 4 0.017022135] -D 518648538 0.1417853596 0.284387059 0 1]
1826 | ENSRNOGO00M004525 FHE0G binding protein 3 4 0.011028885| -D 853843143 0.0TTETEE4T|  D.TO1025068 ] 1]
1827 | ENSRNOGO0000028125 fuloutin 4 0.000902007|  -D.BOTEEIEIT 0.075115302 0.23865526 L] 0
1828 | ENSRMNOGHMNN0GE 1851 forkhead box J3 4 0.000860506] -0 T95342352 0.05T57T7202 0162834428 a 4]
1829 | ENSRNOGOMIITIS forkhead box N3 4 0.017350803| -1.158632303 0038805531 0.525600383 0 1]
1830 | ENSRNOGO00000 13357 forkhead bosx O1 4 0.006116682( -D.722041566 0.00842010%(  0.551842822 L] 1]
1831 | ENSRNOGO00DD02 1670 Fras1 related extracellular matrix protein 2 4 0.037082752|  -1.417844079 0.436680%88( -D.05TE11742 L] 0
1832 | ENSRMNOGODNNNIGE4E FSHD region gene 1 4 0.025752585] -DB15224032 0.095281582 0.51535908T1 i) 4]
1833 | ENSRNOGOMI0ESETS fibronectin type || and 5PRY domain contsining 1-like 4 0.018213385| -1.554745842 0087050817 0.530195478 0 1]
1834 | ENSRNOGO00M00G335 FYVE and coiled-coil domain containing 1 4 0.024153576( -D.956B5T116 0.066245585(  0.4048351T9 ] 1]
1835 | ENSRNOGO0000034223 forty-two-three domain containing 1 4 0.048766018|  -0.774762209 0.08T452311 0.609353084 L] 0
1836 | ENSRNOGOMNN4660 frizzled class receptor & 4 0.0401271584| -0 562538373 0.08TEET113 0.34TTERE22 i) 4]
1837 | ENSRNOGOIINEE15 | Gaddd4ba |growth amest and DNA-damage-inducible, slpha 4 0.011704434| D B03SE2843 0.180855182| D 18ST1217T 0 4]
1838 | ENSRNOGO000M013405 | Gelm glutamate cysteine ligase, modifier subunit 4 0.035115T16( -D.6364T6445 0.052071168 0.33500513 L] 1]
1835 | ENSRNOGIMIIZITTE | Gont2 glucosaminy] (N-acetyl) transferase 2, |-branching snzy 4 0.037542T9| 0712500551 0. 165445565 0.74867543 i) 1]

ENSRMNOGHMIDI0 11535 |Gesh 4 0.011117854| D TBEZEETIG 0.11805158 0361123324 a 4]
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1841 | ENSRNOGD0D0ME0551 | Gdpd1 ghycerophosphodiester phosphodiesterase domain contsi 4 0.007342528|  -1.072084284 0. 145708585 0. 288455882 [} [}
1842 | ENSRNOGI0D00004350 |GeminZ  |gem (nuclear organelle) associsted protsin 2 4 0026798773 -D.651551802 DITETT1454 0.373052884 i) 1]
1843 | ENSRNOGI00000 12873 | Gfmi G elongation factor, mitochondrisl 1 4 0.00228743|  -1.024045348 0.0093 24887 0438868483 ] [+]
1844 | ENSRNOGODIOIZTEED |GgnbpZ  |gametogenstin binding protein 2 4 0.0152505948| -D.621853721 0.166483208 0313148243 1] 1]
1845 | ENSRNOGOD0D1ETET | Ggps1 geranylgerany] diphosphate synthase 1 4 0.0215136858| -0D.65EETI218 0233197168 0.226T4402 ] ]
1846 | ENSRNOGODDDIIIIEAT | Gidd GID complex subunit 4 4 0.028084408|  -0.941323T18 0.055509TEE 0.582TE4TT ] ]
1847 | ENSRNOGODDOIIIZEE |GimapE |GTPase, IMAP family member 6 4 0.032225502|  -0.863411384 0.125381079 0. 357605648 ] ]
1848 | ENSRNOGI00DM24555 |GimapS |GTPass, IMAP family member 5 4 0041117184  -1.425845535 0.0607315358 0.545715512 [i] [}
1843 | ENSRNOGI0DDE1563 | Giot1 gonadotropin inducible ovarian transcription factor 1 4 0.016207158| -0.TE2I563558 0.1985T285 0.5602T443 i) 1]
1850 | ENSRNOGIDD0I4116 |Gk ghycerol kinase 4 0.025643748| -1.088738473 0.131518723 0. 3BIT4ETET ] [+]
1851 ENSRNOGODIDN152T2 |Glapi G kinase anchoring protein 1 4 0.01854075| 0517014837 0055734515 0.50185032% 1] 1]
1852 [ ENSRNOGODD0II 15255 |Gnat2 G jprotein subunit alpha transdecin 2 4 0.016524764|  -1.186483104 0.055834832 0.840384701 ] ]
1853 | ENSRNOGODDOIMIZEDS | Gnll G jprotein nucleolar 3 like 4 0.018282660|  -0.726267568 0.051221019 0. 41831535 ] ]
1854 | ENSRNOGODDOIIIZ1TT |GnpdaZ |glecosamine-G-phosphate deaminase 2 4 0.047724847|  0.912215384 0.094793738 0.79239732 ] ]
1855 | ENSRNOGID0DM00E | Gope golgi associsted PDE and coiled-coil motif containing 4 0.033225433 |  -D.E15324481 010704579 0.4053790TS [i] [}
1856 | ENSRNOGI0D015124 | Gpam ghycerol-J-phosphate scyltransferase, mitochondrisl 4 0.045231088| -D.B58TEIZIT 0187057306 0.28473852 i) 1]
1857 | ENSRNOGIO0DMATESS |Gpbpill | GC-rich promater binding protein 1-like 1 4 0.005195425|  -DETE111242 0.005922828 0.259348354 [+] [+]
1858 | ENSRNOGODDDNIAIE2Y |Gpd2 ghyoerol-3-phosphate dehydrogenase 2 4 0.04T3TTO0E -0.83838553 0.358083374| -D.052134815 1] 1]
1855 ENSRNOGODDOMIITEZE |GpriET |G protein-coupled receptor 157 4 0.025782912(  -0.8307182121 0.25886T867| -0.363125284 ] ]
1850 | ENSRNOGI00000 15013 |GprcEh |G protein-coupled receptor, class C, group 5, member B 4 0.041288152|  -D.B12470444 0.Z8774T2E9 0.1159845833 [i] [i]
1861 | ENSRNOGODIDIIZIS2 |Grsii Grrich RNA sequence binding factor 1 4 0.010302738|  -1.05354132% 0.035 198883 0.36T103165 ] ]
1862 | ENSRNOGIDDDI0E5TOT |Gtf2a? | genersl transcription factor |14, 2 4 0.043058272|  -D.791344527 0.06139818 0.733016554 [i] [}
1883 | ENSRNOGI0000 12302 |Gucy1ad |guamylate cyclase 1 soluble subunit sipha 3 4 0.021350941 -1.121087325% 0123852452 0.48TBE2E5T i) 1]
18584 | ENSRNOGIDDIZ20T | Gufi GUF1 homaoleg, GTPase 4 0.005025508|  -1.1225917T44 0. 10838807 0562440458 ] [+]
1885 ENSRNOGODDOMIZEE3S | Gype ghycophorin C {Gerbich blood group) 4 0.02240342( -1.180811138 0.054608848 0.414T63072 1] 1]
18686 | ENSRNOGODDODD04TIE | Gef GDMF-inducible zinc finger protein 1 4 0.015690642 |  -D.6TTIZIEH 0.05221102 0. 256400519 ] ]
1867 | ENSRNOGODDOII43152 |Hacd I-hydroseyacy-CoA dehydratase 1 4 0.002835942| 0. 7T40TEETTT 0.043548445 0.244583T48 ] ]
1868 | ENSRNOGODIDII1E0ET |Hars2 histidy-tRNA synthetase 2, mitochondrial 4 0.001397559|  -0.8588T0ETS 0.142644714 0. 220240583 ] ]
18659 | ENSRNOGI00DMM0E04 | Hdac? histone deacetylase 2 4 0.035525758|  -0.653165802 0419187573 0.041774023 [i] [}
1870 | ENSRNOGIO00IE0ET2 |Heca hdc homaleg, cell cycle regulater 4 0.027132812| -0.808BEEZS2 0.0510187T57 0.615711028 ] [+]
1871 | ENSRNOGIOD0ES05 | Hectd HECT domain E2 ubiquitin protein igase 1 4 0.033843458| -D.T04TEIIS 0.079315T02 0. 403TEERAT ] [+]
1872 | ENSRNOGODI0INTI0E |Hercd HEGT and RLD domain containing E3 ubiquitin protein lig 4 0.005313703(  -D.917372351 0045025171 0.283098323 1] 1]
1873 | ENSRNOGODDOIIN1TZD |Hest hes family bHLH transcription factor 1 4 0.028503758| -1.136818T38 0.461435142 0.020858184 ] ]
1874 | ENSRNOGODDDII0EDED [Hibadh  |3-hydroyisobutyrate dehydrogenase 4 0.014598165|  -1.260380407 0.045085822 0.548137005 ] ]
1875 | ENSRNOGODIDID 15333 |Hipk1 homeodomain interacting protein kinase 1 4 0.021680574|  -0.86T84066T 0.0E804703 0.43762402 ] ]
1876 | ENSRNOGI000MI25225 |Hook1 hook microtubule-tethering protein 1 4 0024608717  -0.952106713 0.044128819 0372702882 [i] [}
1877 | ENSRNOGOODD0M0E05 |Hs3sts  |heparan sulfate-glucosamine 3-sulfatransferase & 4 0003379077  -1.681847243 0.128785258 063095788 ] [+]
1878 | ENSRNOGI000I0 18019 |Hspai2a |heat shock protein family A (Hsp70) member 124 4 0014628577 -1.082057473 0.034589815 0.522871558 ] [+]
1873 ENSRNOGODIOI 15525 |Hspad  |heat shock protein family A member 3 4 0.003752842|  -1.05045507T 0.02 1830765 0.454098813 1] 1]
1880 ENSRNOGODDDII 14525 |Hspdi heat shock protein family D member 1 4 0.022341484|  -1.08T285385 0.1588972T9 0.241432804 ] ]
1881 ENSRNOGODDOII10ZTT | Idhia isocitrate dehydrogenase 3 (NAD+) alpha 4 0023802634  -0.718028479 0134473416 0.149267834 ] ]
1882 | ENSRNOGODDIOIITEND | Igsi1 immunoghkobulin superfamily, member 1 4 0. 006825735 0.241181437 0.1 2607 ] ]
1883 | ENSRNOGIDDDIMIIS54 | E2ng interlevkin 2 receptor subunit gamma 4 0.041455348 0. 257580305 0.0753435T1 [i] [}
1884 | ENSRNOGOODDMI20630 | 15r interleukin 9 receptor 4 0.02105841 0.0561757258 0.372888813 ] [+]
1885 | ENSRNOGOO0DMME0ET | Immt inner membrane mitechondrial protein 4 0.02473808T| -0.66134547T7 0.045922005 0.303520739 ] [+]
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1885 | ENSRMNOGDDDI004EE44 (Impact  |impact RWD domain protein 4 0.004454451|  -0.662338T12 0224540714 0. 174608562 ] [
1887 | ENSRNOGDI0I 14483 | InoB) INOSD complex subunit 4 0.035646024| 0581125563 0.06548107 0. 22326213 [i] a
1888 | ENSRNOGDIII18532 | InoBlc INCSD complex subunit C 4 0.006411834 0.01905903 10.256336148 ] 0
1883 | ENSRNOGDDD00 18382 (Inppdb  (inositel polyphosphate-4-phosphatase type || B 4 0001208537 0. 121235501 0.573158756 1] L]
1880 | ENSRNOGODDI0IZHEEE (Insr insulin receptor 4 0.02T11T164| -0.626508EET 0287808737 0. 08GEET G ] [
1851 | ENSRNOGDDIIIZEEEE | Igobl 1@ motif contsining B1 4 0018210152 0.903534 0.058261706 0.585910438 [i] a
1852 | ENSRNOGII000014082 | Igsecd 1@ meotif and SecT domain 3 4 0028232358 -0.T725230057 0.000627128 4053791387 ] Q
1853 | ENSRNOGDDD0N21T2S | lqub 12 motif and wbiquitin domain contsining 4 0.008752838|  -1.493833824 -0.0165306084 1] L]
1884 | ENSRNOGODDIO0DE0EE | IrfE interferon regulatory factor & 4 0.039053765|  -1.401948268 0. 17920475 ] [
1855 | ENSRNOGDIIII12085 |lsca? iron-sulfur cluster assembhy 2 4 0.005626645| -0.68TZ2003T 0.025685608 0.5110118258 [} a
1856 | ENSRNOGD0N06159 | 1spd isoprencid synthase domain contsining 4 0.034385904 | 1179714015 0.123426100 0. 400026544 [+] Q
1857 | ENSRNOGDDD0001518 (ltgad integrin subunit slpha & 4 0.007205848| -1.207311885 10060513958 0. 258088362 1] L]
1858 | ENSRMNOGDDDI001115T (Jaki Janus kinase 1 4 0.04738487( -0.5523888TE 0.0TSEG4851 10.262439862 ] [
1855 | ENSRNOGHI00E1 10 | Jphi junctophilin 1 4 0034703262 | -0.982544545 0170518171 0. 271074800 [i] a
1500 | ENSRNOGINE0185 | Kansl2 KATS regulatory NSL complex subunit 2 4 0.038497T85T| -0.TBRA5TOT2 0.037638852 0.350073596 ] Q
1301 | ENSRNOGDD000022252 (Kbtbdd  (kelch repeat and BTH domain containing 3 4 0.010717468( -0.$55551585 0126273705 10850251268 1] L]
1902 | ENSRNOGDDDI00150ET (Kemii potassium channel medulatory factor 1 4 0.038153507|  -0.TTE2ZRD4T 0. 02008550 10.266451585 ] [
1503 | ENSRNOGDDINIIISTIS | Konab potassium voltsge-gsted channel subfamiby A member § 4 0021019102 -1.1Z2125385 0.254237432 0873308153 [i] a
1504 | ENSRNOGIDI014688 |Kond3 potassium voltage-gated channel subfamily D membser 4 0008114889  -1.903021385 0.04087 2581 0.214395111 [+] Q
1505 | ENSRNOGDDDN0E045) (Kenip2 | Kv channelinteracting protein 2 4 0.03100531( 1118710835 0. 165080065 0450315543 1] L]
1506 | ENSRNOGDHDIIII53ES | Kenjd potassium voltage-gated channel subfamily J member 3 4 0.002423832 -1 ATE2TET 0.02004TEE2 0. 552485726 1] 1]
1507 | ENSRNOGDINIZE5D | Konk2 potassium two pore domain channel subfamily K membs 4 0.021652438| 1324107577 0.3591010344 0.05113545 [} a
1508 | ENSRNOGHI0DT 5 |Kenn2 potassivm calcium-activated channel subfamily N meam 4 0.003427764)  -1.088535532 0.05083 2287 0.07T4154803 i) a
1509 | ENSRNOGODD00012551 (Kotds potassium channel tetramerization domain containing 2 4 0.008774425| -D.726213738 0. 10EeE8TEET 0. 488534554 1] L]
1910| ENSRNOGDDDI000TE 14 (Kdm2a |hysine demethylase 3A 4 0.032643128 0. 78404252 0. 104784705 10484585319 ] [
1511 | ENSRNOGHIII4E68ZS | Kdr kinzse ins=rt domain receptor 4 0.015525412 ) -1.395255407 0.314543245 0.0817IETTE [i] a
1912 | ENSRNOGODI000 14844 |KifZ1a kinesin famihy member 214 4 0032782708 0872128304 0.352688522 i) a
1913 | ENSRNOGDDON00E3EE | Kitly KIT ligand 4 0.012550003| -1.77807TEEIT 0874843571 1] L]
1914| ENSRNOGDDDI0004152 KIhl1Z kelch-like family member 12 4 0.0045489) -0.724583807 0.07T88T242 01756208745 ] [
1915 ENSRNOGHI000TEET | KihiZ3 kelch-like family member 23 4 0.007T428035) 0833712183 0.04205572 0.315338548 [i] a
1916 | ENSRNOGHI0006Z24 | Kihi11 kelch-ike family mamber 31 4 00215389452 -1.231125891 0055825045 031722745 i) a
1917 | ENSRNOGDDI0003ITOE (Kiki4 kallikrein relsted-peptidase 14 4 0046838007 -0.602454115 0138559085 -0.285118878 1] L]
1918 | ENSRNOGDDDI000TENT (Kibic killer e2ll lectin-like receptor subfamily B member 1C 4 0.046505344|  -1.200730042 0.083241155 10665442845 ] [
1515 | ENSRNOGDII00IS24ET | Kirc2 killer cell lectin-like recaptor subfamily C, member 2 4 0.00TESSE0T|  -1.230532479 0059520500 1.253523075 [i] a
1520 | ENSRNOGODIN0Z1614 | KmiZe hysine methyltransfarase ZE 4 Q000170195 -0 TO4TETET 0.050051514 0.32588916 1] a
1521 |ENSRNOGDDDI001ETED (KmtEh | hysine methyttransferase 58 4 0037425871 0692433082 0.04800731 0318515259 1] L]
1922 | ENSRNOGDDDI00E1T11 (Kpnal karyopherin subunit alpha 1 4 0.000E833215 -0.8448T015 L 111258361 0. 226428082 ] [
19223 | ENSRNOGDDDI0I30I0Y (Kpnad karyopherin subunit slpha & 4 0.019532032|  -1.038162876 0. 15559009 0. 254829517 ] 0
1524 | ENSRNOGDI00ITIIT | Krit1 KRIT1, ankyrin repeat containing 4 0.00841T488|  -1.101853788 0091421764 0.80394T03 i) a
1925 ENSRNOGDDOM0012255 | Kind kinectin 1 4 0.005381284| -0D.885GTIIIE 0113585311 0420015854 1] L]
1926 | ENSRNOGODDI00D4EET (L2hgd L-Z-hydrexyglutarate dehydrogenase 4 0.015613413|  -0.90T45805 0353018895  -0.03E2842T1 ] [
1927 | ENSRNOGDDDI00TEZS (Lacth?  |lactamase, beta 2 4 0.00E5TS0ZY -1.1TT54429 10.09063T404 0. 750788248 ] 0
1528 | ENSRNOGDIINI111234 | LamaZ lsminin subunit slpha 2 4 0.00227738| -0.B33585641 0.0067T598T2 0.385434194 i) a
1929| ENSRNOGDDDI01355T (Lancli LanG like 1 4 0.001480588|  -0.845150852 0002556057 0530851187 1] L]
1930 | ENSRNOGDD00003EEE (Larpik  |La ribonuckeoprotein domain family, member 1B 4 10.0107 30584 -1.30442354 0.05538156 0.53051581 ] [
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EMSRMNOGIO0M0015888 (Larpdb | La ribonucleoprotein domain famiby, member 48 4 0.042081025]  -D.834801T121 0.112605524 0377954388 1] 1]
ENSRNOGOODNNIIETIS |Lgrd leucine-rich repeat-containing G protein-coupled recaptor 4 0.020121509)  -0.844285054 0. 163885871 02140 i) [}
ENSRNOGDODII014505 (Ligd DNA ligase 4 4 0.0475582| 0871927699 0.084405076 0674301782 [+] 1]
ENSRNOGDODDD042441 (LinE2 lin-52 DREAM MuvB core complex component 4 0.01240842|  -0.6SS0TI0E4 0.003112337 0.435343215 ] ]

5| ENSRNOGO0OM0Z1213 | Locll limb and CNS sxpressed 1 liks 4 0.019693125| -0 802587508 0.05504T855 0. 442275574 [i] [i]

5| ENSRNOGODM04TAED (Lmod LIM domain anly 3 4 0.032870835| -D.B0B0T2ES1 0.0505832T 0.214208338 4] 1]
ENSRNOGHIEITTS |LmoT LIM domain T 4 0036085645 -0 945128806 0. 253835528 0125725117 4] [i]
ENSRNOGDIDI0045831 (LmodZ2  |leiomadin 2 4 0.01702358| -1.191277249 0.184558579 0.155350091 [+] 1]
ENSRNOGDODIDIZZ430 (LOC 1003 Cytochrome ¢ oxidase subunit 54, mitechondriallike 4 0.005175919|  -1.2815T4617 0.108580375 0.17207502 ] ]
ENSRNOGID00N33348 LOC 10034 vasculinlike protein 1-ike 4 00353786584 -0 726534311 0.382306572 0.060733342 [i] [i]
ENSRNOGDIDINET22T (LOC 10034 zinG finger protein 81 (HFZ20Hike 4 0.042862852|  -1.206103147 0.14T 155507 0.463178237 [+] 1]
ENSRNOGDI00E0148 (LOC 1005 protein FAM122B-like 4 0.008565451(  -1.00T150238 0131104407 0. 307308823 [i] [i]
ENSRNOGDIDII048639 LOC 10065 keiomodin-2-like 4 0.011705083|  -1.196834481 0173885216 0.133484122 [+] 1]
ENSRNOGDODIDESEED (LOC 1008 RUN and FYVE domain-containing protein 2-like 4 0.032431142 0.58718713 0428475691 -D.02BZ56285 ] ]
ENSRNOGIII00IEDN0D (LOC 10X AT synthase subunit b, mitochondriaHike 4 0009565933 0933385912 0111834356 0.388115784 [i] [i]
ENSRNOGDIDID0E128E (LOC 1008 coiled-coilhelic-coiled-coilheltc domain-containing protei 4 0.035237884| -D.9TI542111 0.037721742 038294837 ] ]
ENSRMNOGDO0NNINE101 |LOC 10051 cutansous T-cell hymphoma-associsted antigen 5§ homolg 4 0.00TBETTIZ| -D.TO5528352 0.35283345| 0021512515 [i] [}
ENSRNOGO00II16391 |LOC 10081 AT-rich interactive domain-containing protein 4B-like 4 0042058121 -0.532085085 . ] ]
ENSRNOGDIDIDNETOST (LOC 1025 uncharacterized LOC 102550542 4 0.043577057|  -0.5R56G18ET -0 195702858 ] ]
ENSRNOGDIII04T145 (LOC1025zine finger protein 728-like 4 0046585954 | -0 816448781 0116837046 0.775868719 1] 1]
ENSRNOGDODDDIIZ1ET (LOC 1025 armadille repeat-containing X-linked protein SHike 4 0.032533887|  -1.039502157 0. 138328542 0.3781 ] ]
ENSRNOGDIIET12 (LOC1025 zinc finger protein 596-like 4 0.014708917|  -0.635458503 0075301841 0. 728083837 4] [i]
ENSRNOGIDII010589 LOC 10354 protein FAM134B 4 0038214054  -1.003408453 0213547411 0171528053 [+] 1]
ENSRNOGDDOII045051 |LOC 10358 saccharopine dehydrogenaselike oxidoreductase 4 0.040548524| 0851821755 0.ZEE5E224E 0. 103248706 1] 1]
ENSRNOGDN040303 (LOC 10359 uncharacterred LOGC 103852531 4 0.001432887| -0.779192306 0. 080914656 0.88532T572 1] 1]
ENSRNOGDODI00EZ0SE (LOC 1035 cytochrome ¢ exidase assembly protein COX11, mitoch 4 0.014416837| -0 898355728 0.060884562 0.458479132 ] ]
EMSRNOGDDNDNE5229 LOC 1083 leucyl-cystiny aminopeptidase 4 0.038251707| 0. 725788255 0141421415 0.132184083 [i] [i]
ENSRNOGIINE1039 (LOC 10834 uncharactermed LOC 108345554 4 0.026805427|  -0.5TI2TTEE2 0118485346 0. 639665008 [+] 1]
ENSRNOGDIDIDIZE42D |LOCZETEY hippyragranin 4 0.010505482 -0.85217015 0.03837T1561 0.274485101 ] ]
ENSRNOGDIIII045T3 (LOCZ381] similar to RIKEN cDMA Z310003M01 4 0.011320838| 0918601113 0.052683608 0.8435227 4] 1]
ENSRNOGDODMDII1358 (LOCAS82] LRRGTIN141 4 0.028815944| 0. 827740002 0.35538E56 0.0TE3500E ] ]
ENSRNOGDI0010554 (LOCSD01] similar to RIKEN cDNA 4521507P0T 4 0.004485208| -0 586532882 0. 283375543 0111914528 [i] [i]
ENSRNOGDIDINE4488 LOCSD05Y similar to casein kinase 1, gamma 3 isaform 2 4 0.034401352| 0618187533 0.1391384 0.633821354 [+] 1]
ENSRNOGDIDMIZE2E2 |LOCEDDE] AbT-152 4 0.015258459| 0867034850 0122788154 0.7rE11181 ] ]
ENSRNOGDDNI3IE54 |LOCSD10] Ab2-060 4 0.038596504| -0 654430284 0205182815 0.080404524 [+] 1]
ENSRNOGDIDIDIITE2Y |LOCERDN] hypothetical protein LOCEB002S 4 1.88E-05]| 0589444224 10.000G 10952 0.5T3IB105T2 ] ]
EMSRNOGDINEE3E |LOCESEN] similar to motile sperm domain contsining 1 4 0.004373078| -1.362838454 0.065T0I6TE 0.551053454 [i] [i]
ENSRNOGIINIZZET1 (LOCES1 1] similar to zinc finger protein 84 (HPF2) 4 0.004624371| -0 822209052 0.093452658 0.629038804 [+] 1]

1969 | ENSRNOGIDDID1EETT |Lpard hysophesphatidic acid receptor & 4 0.026134338|  -0.724545666 0. 224426729 0. 416314209 ] ]
1570 | ENSRNOGIDIDI4ITT (Lpind lipin 1 4 0.011383353| 0585591163 0.38534039(  -D.142918055 [+] 1]
1971 | ENSRNOGDODDD01Z181 (Lpl lipoprotein lipase 4 0.011610088| -1.0T2085175 0.019287704 0.538348879 ] ]
1972 | ENSRNOGI000023453 |Lrba LFS responsive beige-like anchor protsin 4 0.023058134| -0.E50484182 0014822233 0.22575T01T 4] [i]
1573 | ENSRNOGDOOODIIEETT |Lrppre leucine—rich pentatricopeptide repeat containing 4 0.004412798|  -0.510285255 0.0174175T1 0. 405452807 ] [+]
1974 | ENSRNOGO0DD0ZELET |Lrcidb  |leucine rich repeat containing 148 4 0.048804372 1059577948 10, 06 14 006 0. 432008758 ] ]
1975 ENSRNOGI0MDISEST |Lrcdb leucine rich repeat containing 38 4 0019117716 0115043928 0.3373488594 [+] 1]
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1976 | ENSRNOGD00DD04642E |LrcTER | leucine rich repeat containing T5B 4 0.042405527|  -0.582453624 0.265264268 0.1420ETETT [ ]
1977 [ENSRNOGDIDD000404E | Lork2 leucine-rich repeat kinase 2 4 0. 036585587 -0.59825512 582 0. 231637806 0 ]
1978 [ ENSRNOGO000000E001 |LucTl2 | LUCT-like 2 pre-mRMA splicing factor 4 0.047131522|  -0.304203275 0.3111852654 0141910523 [i] [i]
1979 [ ENSRNOGOM0DD002835 |LucTi3 | LUGCT-ike 3 pre-mRNA splicing factor 4 0039568168 -0.685455157 0.1360451 0. S90EB0E5T ] 1]
1380 [ ENSRNOGDMIDD05 1800 |Ly45i2 | Ly48 inhibitory receptor 2 4 0.0127TD154 -1.31816256 0116204813 0. TA3T15358 L] 1]
1981 [ ENSRNOGDI000008I2D |Lyplai hysophespholipass | 4 0.00852093( 0824349083 0.040758327 0. 498 0EE00 [ ]
1982 [ENSRNOGDI0D042105 |Lyrm2  |LYR meotif containing 2 4 0.026290187| -0.6TTEEZI24 0.070430102 0.484TH0T4E 0 ]
1583 | ENSRNOGO0000045561 |LyrmT  |LY'R motif containing T 4 0.027262256|  -0.BaT584151 0.068855424 0. 403675252 [i] [i]
1584 | ENSRNOGOOII0015885 | Magid membrane associsted guanylate kinase, WW and PDZ ¢ 4 0.013424887 -1. 10268698 0.011540054 0.438534057 0 [+]
1385 | ENSRNOGO00D015583 | Maipi matrie AAA peptidase interacting protein 1 4 0.005435177|  -0.TE5484352 0.055058341 0. 422055344 L] 1]
1985 | ENSRNOGD00DD00ZE4E |Maca monoamine oxidase A 4 0.02473788( -0.828B16T0E 0238772425 0378411454 [ ]
1987 | ENSRNOGD00DI0ZITTE |Mack monoamine oxidase B 4 0006831943 -1.2T4424453 0.07 7266602 1.029226759 0 ]
1588 | ENSRMNOGO0II0005TZ4 |Map3kT | mitogen activated protein kingse kinase kinsse 7 4 0.00535521T| 40934733215 0.012545314 0. 232100052 a [}
1389 | ENSRNOGOIIDD002E23 |Mapkd | mitogen-activated protein kinase 9 4 001526612 ). 69176638 0.008354389 0. 396659082 L] 1]
1930 [ ENSRNOGDIIDD016252 |Mblac? | metallo-beta-lactamase domain containing 2 4 0.03578236( -1.043282567 0.164880023 0333200854 L] 1]
1991 [ ENSRNOGDM0DD00STIS | Mel malic enzyme 1 4 0.027T08596( -0.90T158014 0.072083785 0. 270474563 [ ]
1952 [ ENSRNOGD00DI012845 |Mecom  |MDS1 and EVI1 complex locus 4 0.01535549( 0540235368 0.0562T1774 0. 331656504 0 ]
1252 [ ENSRNOGDI0D0004844 |Med30  |mediator complex subunit 30 4 0013005413 -0.74233581 0.157835054 0.291101884 [i] [i]
1994 | ENSRNOGD0DD033134 |Mef2e myoryte enhancer factor 2C 4 0.021684435 -0.9859023 0042057031 0.234855534 L] 1]
1955 | ENSRNOGD00DD004806 | Meisi Meis homeobox 1 4 0.003485565| -0.BT2TI0059 0.21446583 0087803785 L] 1]
1995 | ENSRNOGD0D0004TID |Meis2 Meis homeobox 2 4 0.019425415| -0.5900905TEE 0.023148162 10249429529 [ ]
1957 [ENSRNOGO00DD01 1022 |Mepia  |meprin A subunit alpha 4 0.00S304878 0. TOZBEE01 0.017273085 0.X BEE L] ]
1238 [ENSRNOGDI0D00ZT451 |MettlZ5 | methyliransferase like 25 4 0035568168 -0.67258843T 0.063468244 0.307153727 ] [i]

999 | ENSRNOGOO00M01 1057 | Min1 mitofusin 1 4 0.001581684  -1.099452811 0.038868423 0.468170556 L] 1]
2000 | ENSRNOGO0ID0012883 | Mfsds major facilitator superfamity domain containing & 4 0.002645T14| -0.7T12938762 0.256853541 0032129181 L] 1]
2001 | ENSRNOGO00DDIIZTZS | Misd major facilitater superfamity demain containing & 4 0.046856265|  -0.84T905206 0.125352527 0294159027 [ ]
2002 | ENSRNOGO00DDIMGEEE | MGC1093 similar to Micresomal signal peptidase 23 kDa subunit (5 4 0.037E8016T| -0.BTTEETIE 0.46TT1202 10.089484079 L] ]
2003 ENSRNOGII00ITEZZ | Mges5 meningiomsa expressed antigen § (hyaluronidsss) 4 0.030545618| -0.TTH328569 012824288 0.30T96858T i) [}
2004 | ENSRNOGOIDDIZTET | Miculd mitochondrisl calcium wptske family, member 3 4 0.003783739 0. 737028152 0.07T91T1988 061850068 1] 1]
2005 | ENSRNOGOODD0NG0E42 | Mid2 midline 2 4 0.010337358| 064791851 0.0B350831 0.4T5B5185 L] 1]
2006 | ENSRNOGO00DDIIIETE | Mipep mitochendrial intermediate peptidase 4 0.04527274( -0.TE40TISED 0.03832448 0. 2100015285 [ ]
2007 | ENSRNOGO0DDDNE04SD (Mir2084 | microRNA 2064 4 0.035615761|  -1.082085204 0.2416072 0. 420004445 L] ]
2008 | ENSRNOGODD0N0EE1S | Mispd MISF famihy member 3 4 0.0070630559| 0845981233 0.D0ZT4TETS 0517704808 [i] [i]
2009 | ENSRNOGHIII0008E5E | Mitf melsnogensesis associsted transcription factor 4 0.000Z285084| 1. BET11 0.0548558:03 10.30053 3082 a 1]
2010 | ENSRNOGOODD0METIS |Miks McHusick-Kaufman syndrome 4 0.006622302| -0.614209438 Q111678022 0.5THR46166 L] 1]
2011 | ENSRNOGO00D0IITZIZ (Mmache |methylmalonic aciduria (cobalamin deficiency) cbiC typq 4 0.013574235| -0.735613462 0224376732 0082317960 [ ]
2012 |ENSRNOGHI00004T4D |Mmadhe |methylimalonic aciduria and homocystinuria, cblD type 4 0.0152085851 08021 12567 0.0Z2513475 0. 485803501 i) [i]
2013 | ENSRNOGHI002425 | Mmd monocyte to macrophag fierentiation-sssociated 4 0.006058338| 0. TTIG52TZS 0147810834 0.312351083 a [}
2014 | ENSRNOGOI0NIE514 | Mme membrane metslio-endopeptidase 4 0021213885 -1.262628538 0.082355838 1333327687 ] 1]
2015 ENSRNOGII00008ET | Mmgt1 membrane magnesium transporter 1 4 0.0109858584| -0 .TEZE2ME58 0.2504 39487 0.187683491 0 [+]
2018 ENSRNOGO0DD001055E6 (Mobib | MOB kinase activator 1B 4 0.043571852|  -1.044107438 0.084665259 0453077328 ] 1]
2017 | ENSRNOGO00D00 14580 | Mobd MOB family member 4, phocein 4 0.002808254| -0.G9BOTIGEZ 0.065041 2376 0589153728 [ ]
2018 | ENSRNOGODI0019524 | MorcZ MORC family CW-type zinc finger 2 4 0.02%83408( 0599534308 0.40435T631 0029725558 [i] [i]
2019 | ENSRNOGODI00ZIZZ (Mospdl | motile sperm domain contsining 1 4 0.007551203|  -1.288863854 0056484242 0503474044 ] 1]
2020 | ENSRNOGO0ID000TES | Mpdz multiple PDZ domain crumbs. cell polarity complesx comp 4 0.034532853|  -0.750867182 0032378457 0302487955 L] 1]
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2021 | ENSRNOGDO0PIE1ZIE | Mphosph® M-phase phosphoprotein & 4 0.087237018| -0.742908054 0263867312 0. 168581601 0 ]
2022 | ENSRNOGHIMI0BTES | Mpp5 membrane palmitoylated protein 5 4 00052595221 07831167 0110845128 0.540751631 [i] [i]
2023  ENSRNOGDIIIISTTY | Mreg melanaregulin 4 0.004010208|  -1.347243468 0.014858182 0.585915807 1] [+]
2024 | ENSRNOGDO000M04401 |Mrpli2 | mitechondrial ribosomal protein L13 4 0.015854537(  -0.555208548 0.033598304 0.453785452 1] 1]
2025 | ENSRNOGDO0000 2650 | Mrpl2 mitechendrial ribesomal protein L3 4 0.014573202| -0.BB02T4238 0.057318668 10.24TET408T 0 ]
2025 | ENSRNOGHIM0854E | Mrpll5 mitochondrial ribosomal protein L35 4 0.02TSR0GET| 0. TE285894T D.0TTZ24T43 0.517264354 [i] [}
2027 | ENSRNOGRI019185 | Mrpl51 mitochondrial ribosomal protein L51 4 0.008742254| D.T2TTT5603 0.047468558 0.372452 1] ]
2028| ENSRNOGDO0M010383 |Mrps23 | mitochondrial ribesomal protein 523 4 0.030878588( -0.523288532 0.053550721 0.38818151 1] 1]
2025 ENSRNOGDO0P00I2136 |Mrps20 | mitechondrial ribesomal protein 520 4 8. 4HED5 GT2EEZ4 0.105053785 0.451604249 0 ]
2030 | ENSRNOGDIIZESST | Mrrf mitochondrial ribosome recycling factor 4 0.041854217| 0545322533 0107824302 0.237191322 [i] [}
2021 | ENSRNOGDORID0ITTET | Mrvid ming retrovirus integration site 1 homalog 4 0023227777 -D.BES4EZET1 0.07T0588TET|  -0.348005606 4] [+]
2032 | ENSRNOGDOO0D0I205E3 |Ms452  |membrane spanning 4-domains A2 4 0030122338 -1.075415102 0.088818702 0.885035289 1] 1]
2033 | ENSRNOGDO000IZ224E |Msantdd | Myb/SANT DNA binding domain containing 4 with coiled 4 861E05| -0.TEGEA321S 0.0585818632 0.604TS0422 0 ]
2034  ENSRNOGDIIN0ZI0ZT (Msi2 MSL complex subunit 2 4 0.045041855) 406585512521 0.0524435 0.303050525 [i] [i]
2035 | ENSRNOGII004018 | MsI3 MSL complex subunit 3 4 0.03880891 H0.772842024 0137020481 0.41274TEET 1] [+]
20035 | ENSRNOGDIDM042688 | Msrbd methionine sulfoxide reductase B3 4 0.042194154| -0 585318456 0233882138 10103584802 1] 1]
2037 | ENSRNOGDODMI0EEEEE | MtchZ mitochondrial camier 2 4 0.0211563024| -0.B45035885 00712064 0.60T850549 0 ]
2038 ENSRNOGDIMI0TESS | Mberfi mitochondrial transcription termination factor 1 4 0.044305731 -0.T45245142 0.087540501 0614335572 i) [i]
2033 ENSRNOGIMMMIETITE | Mterfd mitochondrial transcription termination factor 4 4 0008248121 -0.745451442 0.018378112 0.431388475 ) 1]
2040| ENSRNOGDOO000IESAT | Mtfril mitochondrial fission regulator 1-like 4 004570772 -0.81050504 0.059926543 0315077561 0 1]
2041 | ENSRNOGDOO00D04 161 | Mtif2 mitochendrial translational initiztion factor 2 4 0.000836763| -1.027477272 0.110338632 0.631522404 0 ]
2042  ENSRNOGDDIII0ESZE | MimeZ myotubularin related protein 2 4 0.02257T958|  -0.B02TSTIZT 0075958417 0. 445545072 [i] [}
2043 ENSRNOGIIIMI0IE5TE | Mtpap mitochondrial pohy{a) polymersse 4 0.00545452| 08I 39 0.06T588029 0. 251359817 1] 1]
2044 | ENSRNOGDODMIDATI0E | Mtrfi mitochondrial translation release factor 1 4 0.011452452| -0 580881854 0.062123302 0.6TTOE148 0 1]
2045 ENSRNOGDODM0010T4E | Mtusi microtubule asseciated scaffold protein 1 4 0.000230881|  -1.001984685 5.9TZE-0E 0.5549688T 0 ]
2045  ENSRNOGHI0155S | Mb2 metaxin 2 4 0.018454855 0. 100THES03 0.5662T4551 [i] [i]
2047 | ENSRNOGIO0ME1ITZ | Mycn WY CM proto-oncogens, bHLH transcription factor 4 0.013281982 0425594856 010442513 4] 1]
2048 | ENSRNOGDOOMINZ215 | Mylk miyosin light chain kinase 4 0.006810841|  -0.5D00TEET2 0.056500862 0372481563 1] 1]
2049| ENSRNOGDOD00DIG4ED |MyolE  |myesin XVI 4 0.0125084859| -1.784574242 0.44611544( D.0257TT1472 0 ]
2050 | ENSRNOGHINNI0T 1852 | Myob myosin ¥l 4 0.00803188|  -1.335417781 0.02514T024 0507712734 [i] [i]
2051 | ENSRNOGIIIIBTST |Myrip myosin VILA and Rab interacting protein 4 0.0084235T1 -1.130188578 0.060T0E281 0.6682812 4] 1]
2052 | ENSRNOGDOOMNZE252 |Mysmi | myb-ike, SWIRM and MPN domains 1 4 0.042561824| -0 BBHBIEMES 0125192814 10.513855308 1] 1]
2053 | ENSRNOGDOOMZ4813 | Mzti mitotic spindle organizing protein 1 4 0.021020757  -0.708224046 0.110814268 10.244720837 0 ]
2054  ENSRNOGDHIIN014152 |Naald M{zlpha}-acetyitran == 10, MatC catahytic subunit 4 0.00B8420523|  -1.Z2TT5B95T 0.059521247 0.330255802 [i] [}
2055 ENSRNOGIII0IS01T |Naas) M{zlpha}-acatyltransfarass 50, NatE catshetic subunit 4 0.045308255| -0 602485729 01976285840 0.203218219 1] 1]
2058 ENSRNOGDOOMIESEE | Naalad? |N-acetylated alpha-linked acidic dipeptidase 2 4 0.031838011|  -1.132256282 0.083153159 0. TEOT2TE4E 0 1]
2057 | ENSRNOGDOODOOE4IET |Nadk2  |MAD kinase 2, mitochondrial 4 0.024218881| -0.988385034 0.058528239 0. 489123835 0 ]
2058 | ENSRNOGDODMEI122 | Nas NEDD® activating enzyme E1 subunit 1 4 0.005203842|  -0.5806147T484 0.501493459 0 ]
2055  ENSRNOGDIINIZE403 (Nafi nuclear assembhy factor 1 ribonuclecpratsin 4 0.01380291 0.7305940322 0.3018T4T45 1] 1]
2060 | ENSRNOGDOO0MIMTEY | Naph NSF attachment protein beta 4 0.031573%98( -D.7920TITi2 0170345038 0. 256387265 0 1]
2061 | ENSRNOGDO0D0IZ152E |Nbeall  |neurcbeachin-ike 1 4 0.02%886317| -0.BB132TERE 0.159833158 0. 471152025 0 ]
2062 | ENSRNOGDODRI013312 | Noehi neutral cholesterol ester hydrolase 1 4 0.005316323|  -1.014317825 0. 328755051 0031210175 0 ]
2063 | ENSRNOGI00IITIEE |Nok2 MNCH adaptor protein 2 4 0026820081 408075156 0. 2BT050TES 0.058595558 1] 1]
2064 | ENSRNOGDO0M0408E | Nooal nuclear receptor coactivator 1 4 0000155435 -0.T15670105 0.011785154 0251278055 1] 1]
2055 | ENSRNOGDII018458 |Nori natural cytotoxicity triggering receptor 1 4 0.005353578|  -1.268060T554 0.03113137 0.5514TE048 1] 1]
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2065 | ENSRNOGII0000500E |Ndufaf1 | NADH:ubiguinone ccddoreductase complex assembly fa 4 0.025111523| 0572552544 0.017450173 043805791 i) 4]
2087 | ENSRNOGR000TENS |Ndufafd4 | NADH:ubiquinone ocddoreductase complex assembly fa 4 0.001588586)  -1.063215072 0108772252 0.504088857 0 4]
2068 | ENSRNOGO0000014568 |Mdufbid |MADH:ubiguinone ceddoreductase subunit B10 4 0.0238157231|  -D.06B342782 0.280388456| -D.0B4BBET4E [ 0
2069 | ENSRNOGO0DIDI2EE16 (Ndufb2 | NADH:ubiquinone cocdoreductase subunit B2 4 0.023115785|  -D.672805724 0.025276188 0. 424863546 0 0
2070| ENSRNOGO0D00012383 (Ndufe2 | NADH:ubiguinone cxddoreductase subunit G2 4 0.045834572|  -D.BZZBOTTZZ 0.084304117 0531207634 [i] 1]
2071| ENSRNOGODI0IETES (Neb nebulin 4 0.042600613|  -D.580488712 0. 196079616 L] 1]
2072| ENERMNOGODDD0ITTEE | Meti neureepithelial cell transforming 1 4 0.0085671086| -D.B217T75186 0. 38357504 [ 0
2073 | ENSRNOGO0DD01ZE12 | Mexn nexilin (F actin binding protein) 4 0.008440521]  -1.08826T428 0. 438502171 L] 0
2074| ENSRNOGOIDI0011ETS | Nfats 4 0.02226012| -0.TBEG0EZZE 0. 151608441 0.231505315 [i] 1]
2075 | ENSRNOGII013553 | Ngrn n2ugrin, newrite cutgrowth associzted 4 0.016T05424|  -D. 740812088 0.003132748 0.507841084 0 4]
2078 | ENSRNOGOODDDIIBEEE | Mkiras1 | MFKE inhibitor interacting Rasike 1 4 0.019190282| -D.768825532 0.01560282 0.5195T613T [ 0
2077 | ENSRNOGO0000IZ4210 | Mirc? MLR family, CARD domain contsining 3 4 0.028458552| 0863108738 0. 470835039 0.028505049 L] 0
2078 | ENSRNOGO00NIEI0 (Nmd2 NMD3 ribasome export sdaptor 4 0.045208882( -0.724010538 0.134283458 0.548355657 ] 1]
2073 | ENSRNOGIMO0026842 | Nnt nicotinamide nucleotide transhydrogenase 4 0.025444394) 1052107673 0088253007 0. 454480547 0 4]
2080 | ENSRNOGO0DDDIIEET1 (Mestin | nitric cxide synthase trafficking 4 0.024555131 -0.947446T9 0.198945728 0.216018482 [ 0
2081 | ENSRNOGO0DDDIES12Z (Nrid2 nuchear receptor subfamily 1, group D, member 2 4 0.020687401|  -1.527462422 0.053149024 0.844548862 L] 0
2082  ENSRNOGH00065E3 | NrZcl nuclear receptor subfamity 2, group C, member 1 4 0.0158Z2081 -0.645TETSE 0.2TE240545 0100895152 a 4]
2083 | ENSRNOGRI0003400T | Nrdc2 nuclear receptor subfamity 3, group C, member 2 4 0.015983037| -D.B51059T58 0. 225888077 0151628244 Q 4]
2084 | ENSRNOGD000D00E2E4 | Mrarp Motch-regulated ankyrin repeat protein 4 0.019168185| -1.188311789 0.108425832 0. 233181307 ['] 4]
2085 ENSRNOGODDDIITI1T | Nrdc nardilysin convertase 4 0.011580856|  -0.761068326 0.012083649 0.215608514 L] 0
20858 | ENSRNOGOMD0SITET | Ml neuritin 1 4 0.045485133(  -0.TBBET8ES 0.220680712 0.40T204327 ] 1]
2087 | ENSRNOGOI00 10744 | Mrpl neurepilin 1 4 0.024367581| -1.055834823 0.08917 0. 300899665 L] 1]
2088 | ENSRNOGOIDN001STIS [NtF3 neuratrophin 3 4 0.024443654 057810135 0.05807 1088 0.617940303 L] 1]
2089 | ENSRNOGDDDIE1126 |Ntngl netrin G1 4 001456282 -1.53444149 0.145563134 0. 4897202622 L] 0
2050 | ENSRNOGOM00048053 (Nudt11 | nudix hydrolsss 11 4 0.031205434|  -1.153526488 0.118091304 028516012 [i] 1]
2081 | ENSRNOGOODII25238 (Nudt1S  |nudix hydrelsse 15 4 0.007307456| -D 868451148 0.0519%0621 0457155112 L] 1]
2052 | ENSRNOGOIDN0NIE0S | Nudtd nudix hydrolase 4 4 0.011485415]  -1.002456081 0.044368044 0.478575381 L] 1]
20653 | ENSRNOGIDID012ETS |Oardi O-acytADP-ribese deacylase 1 4 0.0235105952|  -D.620181285 0.0325200:32 0.494791054 L] 0
20534 | ENSRNOGOD0MIZ205 [ O OCIA domsin contsining 1 4 0.011278%46| -0.703333472 0.118832839 0213203428 [i] 1]
2085 | ENSRNOGDIDD0II3ES | Ogt CHinked N-acetylglucosamine (GlcMAG) transferase 4 0.011805131]  -1.038316991 0.271413006 0.125335843 L] 1]
2056 | ENSRNOGO0DN0018506 | OirsS olfactory receptor 55 4 0.01578835| 1323728780 0. 102271223 0. 255893 T8T ] 1]
2057 | ENSRNOGODDIIITIT (Opat OPA1, mitochondrial dynamin like GTPase 4 0.002962781|  -0.994385427 0.058521826 0. 235680049 L] 0
2058 | ENSRNOGOII2E5T3 (Ophnt woligophrenin 1 4 0.007245145| -0 73854556 77433  -D.2343EB881 [i] 0
2059 | ENSRNOGOII01TS41 [Optn ojptineurin 4 0.018421074| -D.S80416308 26087 0.2T2TEE445 L] 1]
2100 | ENSRNOGOIIZ105T (Oshp ooyrsterol binding protein 4 0.003387077|  -D.6230231TE 0.06252175T 0.158845318 L] 1]
2101 | ENSRNOGO0DDDE40EE (Osbplia |coysterel binding protein-like 1A 4 0.018180157| -D.701068111 0.028747T121 0. 272262653 L] 0
2102 | ENSRNOGO000010011 (Osbpld | oonysterol binding protein-iike 3 4 0.020843252| -D.T7TES0659 0. 1085335931 0. 270255654 [i] 1]
2103 | ENSRNOGOD00010812 (Osbpls | oonysterol binding protein-ike & 4 0.00203117|  -1.445337245 0.015218458 0. 206850922 L] 1]
2104 | ENSRNOGOOD00N4001 [Osgepll | O-sisloghycoprotein endopeptidase-iike 1 4 0.005701124|  -1.284056512 0.058082T53 0.76807T1835 L] 1]
2105 | ENSRNOGO00D0042068 (OtudT  |OTU deubiguitinase TE 4 0032057512  -D.6T4188491 0. 158084201 0. 165443965 L] 0
2106 | ENSRNOGIM01STED |Oxnadl  |oxidoreductase NAD-binding domain contsining 1 4 0020268809 0. 71858724 0.020241582 0.ITSS0ETE i) 4]
2107 | ENSRNOGOIDESS3 | Onesm J-oxtoacyHACP synthase, mitochondrial 4 0.04855472] 0668523002 0.023175254 0. 385848588 L] 1]
2108 | ENSRNOGDIDN014232 |P2ryi purinengic receptor F2Y'1 4 0.040508103|  -1.383097182 0. 120307082 0. 653464624 L] 1]
2109 | ENSRNOGODDD015642 (Pabped | poly{A) binding protein, cytoplasmic 4 4 0.014136542|  -D.594TH2453 0.4525952759 0.025260555 L] 0
2110 | ENSRNOGOMD0IZTES 4 0.0Z5552028( -D.754552444 0.134454537 0.373252077 [i] 1]
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2111 | ENSRNOGO00DIIEEEED | Paipl pohy(A) binding protein interacting protein 1 4 0010123028 D.BITITEZS 0.0T1608552 0.422852001 i) a
2112| ENSRNOGOO0DINIIEET (Paldi phosphatase domain contsining, paladin 1 4 0.040481484|  -D.T34858067 0.057T914833 -0.48108916 i) a
2113 | ENSRNOGO00DID 18544 (Pank pantothenate kinase 1 4 0.02037TT8T|  -0.948038477 0.05929680T 0.427390911 0 0
2114| ENSRNOGD00DD025285 | Pank2 pantothenate kinase 2 4 0015610241  -DEITO44383 0.07T1045528 0.143518022 L] L]
2115| ENSRNOGD00D0024212 | Papdt pohy(A) RNA polymerase DE, non-canonical 4 0.03EIH2E0E D.72TT0R42 0.275T8R625 0.084045085 [ [
2116|ENSRNOGD00DDNIZITS |Pagrd progestin and adipo recaptor family member 9 4 0005528201 -1.E23E53181 0437324253  -D.042543504 i) i)
2117 | ENSRNOGO000001 1159 | Parpd poty (ADP-nibose) polymerase family, member & 4 0.029281008|  -D.6GE3EI005 0031772458 0.32383405 0 0
2118 | ENSRNOGO00DIN2036 (Pachpl  [PAX3I and PAXT binding protein 1 4 0.048563816| -D.TBTSTEOTI 0. 275886573 0114581109 i) a
2119|ENSRNOGO00DI 15265 (Pedhi2 | protocadherin 12 4 0033521828  -1.325620329 0088358251 S0.31295T906 i) i)
2120 | ENSRNOG00DM010155 (Pem pericentriolar material 1 4 0028546714  -1.037541474 0.135385628 0.574411054 0 Q
2121 | EMSRNOGI000001T404 |Femtd2 | protein-L-isosspartate {D-aspartate) O-methyltransferasy 4 0.0083TT215|  -1.270047955 0080231225 0.64155083 L] L]
2122 | ENSRNOGD00DD02E042 |Pdela phosphediesterase 34 4 0.01706T851|  -D.722830482 0424487001 0.075025250 [ ]
2123 | ENSRNOGO00DD00TESE | Pdhb pyruvate dehydrogenase E1 beta subunit 4 0.01050T82T| 1172402111 10.0560E2525 0.550543594 L] L]
2124 | ENSRNOGOOODINES4T | Pdhoc pyruvate dehydrogenase complex, component X 4 0.04TE2444T D TE024E535 0086782251 0391262550 1] 1]
2125| ENSRNOGO00DIIIE18D | Pdp pyruvate dehyrogenase phosphatase catahytic subunit 1 4 0.0260191T1 -1.09563098T7 0.08TETE00S 0535472144 i) a
2125| ENSRNOGO00DNNZ2593 | Pdpr pyruvate dehydrogensse phosphatase regulstony subun 4 0018035722  -D.938598557 0. 258959106 0178428007 i) a
212T| ENSRNOGO00DII0 1058 (PdsSh PDS5 cohesin associated factor B 4 0.048187022| -D.641187855 0.117235915 0.306984523 0 Q
21ZE| ENSRNOGI0IDI042552 Pdss2 decaprenyl diphosphate synthase subunit 2 4 0.029588158|  -D.538520348 0055060085 0423084551 1] 1]
2125| ENSRNOGO00DI0202E54 |PerZ pericd circadian clock 2 4 0.01370471] 0972433535 01115614102 0.232182282 [ ]
2130| ENSRNOGO00DD01E412 |Perd penicd circadian clock 3 4 0.0DEER51E]  -1.253148568 0. 24818596542 0.1448854T8 L] L]
2131 | ENSRNOGO00DD02E951 | Pexi peroxisomal biogenesis factor 1 4 0014553755  -D.60S035673 0. 100850422 0.058040534 0 0
2132 | ENSRNOGOO0DIIIETTS (Phild PHD finger protein 14 4 0.00745452 0.135353145 0.252303131 i) a
2133 | ENSRNOGO00DII0E4EE (PRf20I1  (PHD finger protein 20-ike 1 4 0.035829T221 0.651502385 i) a
2134 | ENSRNOGO00DINI063 | Phkai phosphonylase kinase regulatory subunit aipha 1 4 0008468657  -D.T28201747 0.0BEIEI0TE 0.372008408 0 Q
2135| ENSRNOGD0000024101 | Phkb phosphorylase kinase regulatory subunit beta 4 0027572443  -D.3535G5455 0.037528412 0452535078 ] L]
2135| ENSRNOGO00DD00TETY | Phosphol| phosphatase, orphan 2 4 0.012604027|  -D.E9ITI0IES 0121310668 0.406695845 [ [
2137 | ENSRNOGD00D001AET |Phti2 putative homeodomain transcription factor 2 4 0017616761 D. 731163427 0054142182 0.343432508 L] L]
2138| ENSRNOGD00D0018044 | Phyh phytanoy-Cod 2-hydroocylase 4 0026070852  -1.423897708 0050358731 0.606342223 0 0
2135 | ENSRNOGOO0DINEEITT Pikdca phosphatidylinositol-4, 5-bisphosphate 3-kinass, catahytic] 4 0.015036342| -D.7568305325 0052573174 0380914522 i) a
2140| ENSRNOGO00DID15528 Pja2 praja ring finger ubiquitin ligase 2 4 0.004346183 -0.68144251 0.014385373 0462608958 0 Q
2141 | ENSRNOGO00DINTTES (Plaa phospholipase AZ, activating protein 4 0.043542528| -D.6BEIEE015 10.336105096 0.16044T8TS 0 Q
2142 | ENSRNOGO00DD00ER4E |Flagi PLAG1 zinc finger 4 0.03544T485) -1.133832757 0.05557085 0.515533043 L] L]
2143 | ENSRNOGD00D0004210 |Flchi phesphelipase C beta 1 4 0.00485552T|  -D.594011245 0040153542 0.206827343 [ [
2144 | ENSRNOGD00DD0142TE |Floel phosphelipase C, epsilen 1 4 10005045535 -0.85301725 0088128336 0260291450 L] L]
2145| ENSRNOGD0000016011 |Plekhgl | pleckstrin homology and RhoGEF domain containing G1 4 0.03373857|  -1.031174673 004251173 0.526421723 0 L]
2145| ENSRNOGO00DI15268 | Plppd phospholipid phosphatsse 6 4 0032555955  -D.B5BEGEZ5G 0.344322805 0.162021768 i) i)
214T | ENSRNOGO00DII0TIZ4 | Phona? plexin AZ 4 0.042232358 -0.68T53387 0.08T467T34T 0.320653325 0 Q
2148 | ENSRNOGOO0DII0TTES (Pm20d? (peptidase M2D domain containing 2 4 Q.04E5TEZTT|  -D.BE21TEISS 0.048881883 0.338483801 0 Q
2148| ENSRNOGOIDIN040TE |Pmsi FPMS51 homolog 1, mismateh repair system component 4 0012155024  -D. 746882759 005287526 0543704512 1] L]
2150| ENSRNOGOODD000ETEZ | Prisr FMM interacting serine and arginine rich protein 4 0.042423212|  D.TIT4TD144 0467955028 0.017088121 ['] [']
2151 | ENSRNOGO00DD0ZIZEE |Prpla? | patatindike phospholipase demain containing 2 4 0.032636287| 1270821368 0.144832425|  -D.E00TEETH2 L] L]
2152 | ENSRNOGO00D0023091 |Pnplad | patatin-like phospholipase domain containing & 4 0.003554168(  -1.224311641 0.051261223 0.836521953 0 0
2153 | ENSRNOGO00DINIIEDD | Poptl pohyribonuclectide nuclectidyltransfarass 1 4 0033723325 -D.ST5R58E48 0. 107400385 0.713542288 i) a
2154 ENSRNOGO00DI 12495 Podd pedocahyin-like 4 Q.02TBBEIET| -1.111845258 0.032351907 0.5582T3434 0 0
2155| ENSRNOGO00DIII2058 | Pogk pogo transposable element derived with KRAB domain 4 0.003215384| -D.741880315 0. 155455828 0.310715355 0 Q
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2156| ENSRNOGID0I00TE4E | Polrdf RMA pohymerase ||| subunit F 4 0.010828812| D.T2T44778T 0.196723743 0.145404572 i) a
2157 | ENSRNOGDD000047438 |Potib protection of telomeres 1B 4 0.013335253|  -D.BSB18052T 0.1207H0TTS 0.5358TT05E [+] L]
2158| ENSRNOGDD00001 2081 |Ppal pyrophesphatase (inorganic) 2 4 0.017304185| -1.002122828 0.040594 087 0.367483442 ] [
2155| ENSRNOGDIIIIDZ 1483 |Ppara peroxisome proliferator activated receptor alpha 4 0.00083306|  -1.262044757 0. 230556031 0.31857642 i) a
2180 | ENSRNOGODIIN0Z 128 | Ppat phospharibosyl pyrophosphate amidatrans ferase 4 0048851541 -0.675898580 0.282018137 0109124371 ] Q
2161 | ENSRNOGDD000NE0EET |Ppmib | protein phosphatase, MgZ+/Mn2+ dependent, 1B 4 0.005588856|  -D.83804702T 0.030445314 0.2007T8472 ] [
2162 | ENSRNOGDDII4G5188 | Ppmil protein phosphatass, MgZ+/MnZ+ dey nt, 1L 4 0.005294255| -0 963035726 0.0475T4443 0172370438 i) a
2163 | ENSRNOGDDI004E812 |Pppich |protein phosphatase 1 catahytic subunit beta 4 0.001568555| -D.8TB021564 0.069428758 0.508T141 ] Q
2184 | ENSRNOGDD0005144D | PppiriZh |protein phosphatase 1, regulatory subunit 128 4 0.02%190125| -D.BOSTHIIST 0.111518378 0.25401877T 1] L]
2165| ENSRNOGDD0pOI0TIL (Pppir2 | protein phosphatase 1, regulatory (inhibiter) subunit 2 4 0.007387362| -D.BTETIZIE 0.079116268 0. 3BZEZ108 ] L]
2155 | ENSRNOGDIINI0ZZS2S |Ppp2ria |protein phosphatass 2, regulstory subunit B™, alpha 4 0.003352042|  -1.005574448 0.050938T83 0.438801841 i) a
2187 |EMSRNOGDD000MIEEE2 |Ppplca  |protein phosphatase 3 catahytic subunit slpha 4 0.010825874| -D.BSBEZ4235 0.07003779 0.1557130688 1] L]
2168| ENSRNOGDD0D0NEATES (Pppdch | protein phosphatase 2 catahytic subunit beta 4 0.001767602| -D.B45TTI443 0.00283346 0.482795102 ] [
2165 | ENSRNOGDDIII00ST4S |Ppplce | protein phosphatase 3 catahytic subunit gamma 4 0.006148128| D TEIGIN2TI 0.052183544 0415275337 i) a
21T0| ENSRNOGDI04321D | Pppari protein phosphatase 3, regulstory subunit B, slpha 4 0016048817 | D 535460451 0.15884139 0.212482181 [+] Q
2171 | ENSRNOGDD00001E54D |Pppdrd | protein phosphatase §, regulatory subunit 3 4 0.043788153 |  -0.552352209 0.28183T128 0.0898T2374 ] [
2172 | ENSRNOGDIINN04582 | Prdm4 PRYSET domain 4 4 0.041214875|  -D.GIFB51551 0.050791325 0. 250575715 i) a
21T3| ENSRNOGDII00TTIS |Prkaa? | protein kinase AMP-activated catahytic subunit slpha 2 4 0.020566188| -1.078112503 0.024824435 0. 469224807 ] Q
2174 | ENSRNOGDD000018185 |Prkab2  |protein kinase AMP-activated non-catabytic subunit beta 4 0.0B362ETZ| 1. 357 IEEERG 0.015383147 0475544131 1] L]
2175 | ENSRNOGDDIDIINE4ITT | Priccg pretein kinase C, gamma 4 0.004507288| -0.7639TEEZL 0.47T1215433|  -D.010204515 ] L]
2175 | ENSRNOGDIXMI004 185 | Prid1 protein kinsss D1 4 0.044820183| -D.TTEST1485 0.013178809 0. 255380481 i) a
2177 | ENSRNOGD0000003554 | Proxi prospero homeobax 1 4 0.038428591 | -1.387462627 0.0:54013881 0421842523 [+] L]
21TE| ENSRNOGDDDP0018ISE (Prpf18 | pre-mRMNA processing factor 18 4 0.002566512|  -D.9T4D62291 0.356383504 0.0352T8219 ] [
2175 | ENSRNOGDIIMI00TI0I |PsmcE | protessome 285 subunit, ATPase & 4 0.002TTE25T -0. 55503725 0.10812544 0612283181 [i] a
2180 | ENSRNOGDII00311T |Psmdi2 |protessome 285 subunit, non-ATPass 12 4 0.00521833| -D.580124135 0.197422109 0.233468483 ] Q
2181 | ENSRNOGDDDPIE024D (Psmed | protezsome activator subunit 4 4 0.018584512|  -D.947728412 0.1476T0255 0.Z565965722 ] [
2182 | ENSRNOGDIDIIIZ0605 | Psth phosphosany-tRMNA kinase 4 000883637 |  -1.4T0545847 0.07 130522 0.457935035 i) a
2183 | ENSRNOGDI010325 | Prgerd prostaglandin E receptor 3 4 0.043413006| 0935202251 0.112705282 0. 4070548 ] Q
2184 | ENSRNOGDD0MNIS0TZ | Prgri prestaglandin reductase 1 4 0031853534 |  -D.564088781 0.032417351 0.5866452535 4] L]
2185| ENSRNOGDDODOEEI1EE | Pigr2 prestaglandin reductase 2 4 0.002881181| -0.925817T528 0.014403 785 0.513315654 ] L]
2185 | ENSRNOGDIIII0ZE584 | Ptpdci protein tyrosine phosphatase domain contsining 1 4 0.020828T02 -0.6T455554 0. 205207258 -D.242517248 i) a
218T | ENSRNOGID0MI2E2E | Ptpnd protein tyrosine phosphatase, non-receptor type 4 4 0.021245253|  -1.033350434 0.155038825 0.39157200% 1] L]
2188 | ENSRNOGDDIMI0ET11 |FPrprd protein tyrosine phosphatase, receptor type, D 4 0.003T4E536|  -1.082384158 0.02T3E8658 0473702751 1] 1]
2185 | ENSRNOGDDINI05415 | Ptprg protein tyrosine phosphatase, receptor type, G 4 0.008518723| D BS2TE945T 0.06T966200 0.5114T6154 i) a
2150 | ENSRNOGDII01 1700 | Ptprm protein tyrosine phosphatase, red 4 0.002882859 |  -D.E318610535 0.460156879 0.025088912 ] Q
2191 | ENSRNOGDD000M0G03D | Prprzi pretein tyresine phosphatas 4 0.029568255| -1.083288245 0.25453858(  -D.112806054 ] [
2152 | ENSRNOGDID0E18D | Pum2 pumilic RMA-binding family member 2 4 0.0289598276|  -0. 733040633 0.13263588T 0.41881588 i) a
2153 | ENSRNOGODIIEE 150 | Purb purine rich element binding protein B 4 0.0131185881 -0.92243059 0.116591083 0.305844825 ] 0
2154 | ENSRNOGD00M0047088 |Rabid | RAB1D, member RAS oncogene family 4 0.037581822| -D.BTODBTIME 0.15828T153 0256190418 4] L]
2185| ENSRNOGDD000011202 (Rabila |RAB11a, member RAS oncogene family 4 0.019043514|  -D.610DDT152 0.182795324 0.Z8558T351 ] L]
2155 | ENSRNOGDIII018301 |Rabi4 RAB14, member RAS oncogens famihy 4 0.030702T1 0. T0TBEEED4 0197822578 0175725578 i) a
2157 | ENSRNOGDD0MA523 | Rab21 RAB21, member RAS oncogene family 4 0.003525583 -1.02808221 0.055485863 0.45386:3542 [+] L]
2158 | ENSRNOGDD0M004TSE0 (RabSk | RABSB, member RAS oncogene famiby 4 0.010067168| -D.GBG2E2052 0.03340542 0.543797504 ] [
2155 | ENSRNOGDDINI005402 | Rabgapl | RAB GTPase activating protein 1 4 0.022353504 0. 75553506 0.045884354 0.54561183 i) a
Z200 | ENSRNOGDDII0ZTIE | Rabgapil | RAB GTPase activating protein 1-like 4 0.005605288 |  -D.T44875528 0.114453207 0.59188824T ] Q
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2201 [ENSRNOGII0021581 | RapgefZ | Rap guanine nucleotide exchange factor 2 4 0.003444452|  -D.TB1BD00Z5 0038274533 0107155206 [i] 4]
2202 | ENSRNOGOOD00011902 (Rasa? | RAS p21 protein activator 2 4 0.018745052| -D.945235618 0.385848838 0.06TSTETEE 1] 1]
2203 | ENSRNOGO0DM0NE2TI3 | Rasgrpd | RAS guanyl releasing protein 3 4 0018855127 -1.42545281 0088275425 0.585455T58 1] 1]
2204 | ENSRNOGO0D00018028 | Rb1 RE transcriptional corepressor 1 4 0.006705813|  -1.166T02634 0.045413558 0513113114 ] 0
Z205| ENSRNOGO0D00006E3E |Rbicel  |RB1-inducible coiled-coil 1 4 0021215771 -1.167411655 0.050080822 0.69TT1126 ] 0
2206 | ENSRNOGOODM000ZEZT |Rbfox1 | RMA binding foo-1 homolog 1 4 0018330322  -1.353761105 0038885732 0.355037874 [i] 1]
2207 | ENSRNOGO00I2153 | RbI2 RE transcriptional corepressor like 2 4 0032695852 0.100143783 0222743183 1] 1]
2208 | ENSRNOGOODM00IST2ZY [Rbmi2 | RMA binding motif protein 12 4 0023523757 0043287842 0237080774 [+] 1]
2209 | ENSRNOGO0D0000ETED [RbmiE | RMA binding motif protein 18 4 003 T0GE30E -0.6831654 0.040752582 0.408125314 ] 0
2210 ENSRNOG00D00010350 (Rean2 | regulator of calcinewrin 2 4 0.0ZE205817T|  -1.190445804 0098382387 0. 39582008 ] 0
2211 | ENSRNOGO0DM0046445 | Roord REST corepressor 3 4 0048554853 0.7TE02408 0. 185685711 0.2308T0EST [i] 1]
2212 | ENSRNOGO0D0002TS19 [Rdhi3  |retinol dehydrogenase 13 4 0.002539411|  -1.003015552 0.0065TTEE4 0333112543 1] 1]
2213 | ENSRNOGDODM0NAS551 (Rdhi4 | retinol dehydrogenase 14 (all-trans/3-is/ 1 1-cis) 4 0.005245845|  -1.043097778 0.048525138 05652101051 1] 0
2214 | ENSRNOGO0D00I0E4E1 | Respl receptor acoessory protein 1 4 0.04334828]  -1.450025473 0. 48540811 0.011143042 ] 0
2215| ENSRNOGO0D00I0055L | Revdl REV?Z like, DNA directed pohymerase zeta catalytic suby 4 0015653134 -1.023083082 0.0550165T1 0.548562T39 ] 0
2216 ENSRNOGOID000ZEETE | Rk riboflavin kinase 4 0006848011 0. 765352858 0030718709 0.468295025 [i] 1]
2217 | ENSRNOGO0D00042452 |Rfwd2  |ring finger and WD repest domain 2 4 0.002009855| -D.795801019 0.103795353 041532778 1] 1]
2218 | ENSRNOGHMINE2TTE | RGD 1305 similar to expressed sequence AWS45ETT 4 0024588373 137114701 0.051851885 0805348214 1] 1]
2219| ENSRNOGO0D00IZE0TE | RGD 1206 similar to KIAADIEE 4 0.00157807|  -0.919325124 0.133430452 0.214315472 ] 0
2230 | ENSRNOGOD0DIZITAE | RGD 1306 similar to hypothetical protein FLJ11152 4 0.011632163| -D.721874852 0032478174 0. 284528301 ] 0
2221 | ENSRNOGOODM000ESTE | RGD 1307 similar to RIKEN cDNA C430008C13 4 0048444383 0515515887 0.084052341 065672781 [i] 1]
2227 | ENSRNOGOMI00IT215 | RGD 1308 similar to hypothetical pratsin 4 0001280601 D BT4TTT411 0020632163 0.398547553 1] 1]
2223 | ENSRNOGO00ITISD | RGD 1308 similar to RIKEN cDNA 432152417 4 0.027540721|  -D.838845053 0.062000414 0650152955 1] 1]
2224 | ENSRNOGOD00M0ZE4E | RGD 1208 similar to CG4TEE-FA 4 0.010808351|  -1.084335359 0.130332184 0.413380452 ] 0
2225| ENSRNOG0D000EEILD | RGD 1358 similar to protein C23A12.2 4 0028005248 0. 705006428 0. 145771632 0.602755005 ] 0
2226 | ENSRNOGO0D000E2042 | RGD 1560 similar to RIKEN cDNA 2700081015 4 0032594304 -D.B0Z542735 0174538138 0142308672 [i] 1]
ZZ2T | ENSRNOGOMMN51868 | RGD 1561 RGD1561277 4 0.03853085]  -D.A5THE0E44 0.158110358 0455798113 1] 1]
2228 | ENSRNOGODNZTTS | Rgs4 regulator of G-protein signaling 4 4 0.019431074|  -1.214230249 0234955451 03916807223 1] 1]
2279| ENSRNOGODMNIE0EE | Rgst regulator of G-protein signaling 6 4 0024437801  -1.142B95752 0.45595441T7 0032120791 1] 1]
2230 | ENSRNOGRDMIN04082 | Rhot1 ras homelog family member T1 4 0.004337908(  -D.6903T4021 0. 120442176 0. 2207259 ] 0
2231 | ENSRNOGOIMNIEITZ | Rict RIC1 homalog, RABSA GEF complex partner 1 4 0017685263 35736 0.008162354 0.472935353 [i] 1]
2232 [ENSRNOGII0025145 | Rmdni | regulstor of microtubule dynamics 1 4 0.01530128] -1.711851418 0082818771 0.5449073585 1] 4]
2233 | ENSRNOGO0M0E082 | Rmdn2 | regulator of microtubule dynamics 2 4 0038845183 -0.58555554 0311413902 0.168502385 1] 1]
2234 | ENSRNOGD0M00015501 |Rmndi  |required for meiotic nuclear division 1 homolog 4 0.014088512| -D.60IBES1ID 0.058T21281 0.425001404 1] 1]
2235| ENSRNOGOD0000TZTZ |Rnfid2  |ring finger protein 103 4 0.01930983T(  -D.6TI1HG421 0.193405972 0.33432119 ] 0
2236 | ENSRNOGOIDM0ETEIZ (Rnf125  |ring o1 protein 125 4 0046548142 -D.B52580115 0. 1885375591 0402102385 [i] 1]
2237 | ENSRNOGOODI00ESTZ1 (Rnf128  |ring finger protein 128, E3 ubiquitin protein ligase 4 0004174471  -D.T1113B357 0395370112  -D.021537809 1] 1]
2238 | ENSRNOGOD0004563T |Rnfi4 ring jor praotein 14 4 0.00BTTOTOS| -D.975852315 0.030348183 0. 271095206 1] 1]
2239| ENSRNOGO0D000IE123 | Rnfiddb |ring finger protein 1448 4 0.018505888| -D.618394Ti12 0.005831745 0.49588438T 1] 1]
2240 | ENSRNOGO0D00012958 | Rnild ring finger protein 28 4 0.016526418| -D.621387218 0. 217807806 0.126185401 ] 0
2241 | ENSRNOGO0D000IT20 [Ropc? | RNA-binding region (RNP1, RRM) containing 2 4 0.031071788|  -D.64TODST42 0. 222731881 0452812317 ] 0
2242 ENSRNOGII0000405 | Ros1 ROS proto-oncogene 1, receptor tyrosine kinase 4 0006027722 -1.54208837 0.109581132 0.111393568 [} 4]
2243 | ENSRNOGRD008S0T | Rpl RP1, axonemal microtubule associsted 4 0.02043528|  -1.214238725 012108627 0.5 BE2 1] 1]
2244 | ENSRNOGODODD053405 |Rpap? | RNA polymerase || associated protein 3 4 0018156124 -D.614031381 0. 104145885 0350025225 1] 1]
2245| ENSRNOGO0D00003012 | Rpgr retinitis pigmentesa GTPase regulator 4 0023642232  -D.ETH00G2ZY 0.134268842 0.382831728 ] 0
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2245 )| ENSRNOGODD00M04262 (Rpsfkal |ribosomal protein 56 kinase AS 4 0.008336563  -1.030868388 0.0527 48085 0. 467327282 0 ]
Z24T | ENSRNOGII00000T240 | Rrs1 ribosome biogenesis regulator homolog 4 0.025808358| -0.591451483 0.277662023|  -0.DE5E53323 4] [}
2248 | ENSRNCOGII00019571 |Rsbni round spermatid basic protein 1 4 0.031221847|  -0.B0ETEE25T 0.190458242 0.32100708 1] [+]
2249| ENSRNOGODM00013431 (Rsbnil  |round spermatid basic protein 1-like 4 0.0438TETET 05715584 0.112188605 0.615684513 1] 1]
2250 | ENSRNOGDI0001T308 | Rsrpi arginine and serine rich protein 1 4 0.037665402|  -0.520358163 0226041721 0251328511 0 ]
2251 | ENSRNOGH0001 T0ED nyanodine receptor 2 4 0.007687T48| -1.0T2588169 0.1483 25577 0.328062021 [i] [}
2252 | ENSRNOGRI00008545 nyanodine receptor 3 4 0.006085525| 0624740168 0.045472381 -40.33607T4033 1] ]
2253 | ENSRNOGODD00018432 sterile alpha motif domain containing 13 4 0.047682081|  -1.4D1980783 0.065272326 0858582553 1] 1]
2254 | ENSRNOGODDO00DEET4 S-phase cyclin A-zssociated protein in the ER 4 0.0015265622|  -0.6HE20TIE 0.062516722 0570770126 0 ]
Z255| ENSRNOGI0003TSE4 saccharopine dehydrogenase (putative) 4 0.040548524| 40851821758 0.257985108 0.091611827 [i] [}
2256 | ENSRNOGRI0000ENT sodium voltage-gated channel alpha subuwnit 3 4 0.017957244|  -1.411240382 0.3138259048 0.173814815 1] [+]
2257 | ENSRNOGODDI00ZEESS 5C01 cytochrome ¢ oxidase assembhy protein 4 0.043585608| -0 580813459 0.033143163 0.347183862 1] 1]
2258 | ENSRNOGHIIIZ064E succinate dehydrogenass complex assembhy factor 2 4 0.015584511 -0.52E720288 0.035588022 0. 45540005 1] 1]
Z259| ENSRNOGI00001TTI Sumol/sentrin/SMT3 specific peptidase 2 4 0.013413858| 40754218504 0114473278 0.417033001 [i] [i]
2280 | ENSRNOGOI00024338 SUMO1/sentrin specific peptidsse 6 4 0.043518555|  -0.641148885 0.141994552 0.355908228 1] ]
2261 | ENSRNOGODD00001618 SUMO1/sentrin specific peptidase T 4 0048304807 | -1.104535704 O.085TTI2ET 0.745306334 1] 1]
2262 | ENSRNOGODDODIZH2E0 serine incorporater 1 4 0.02678E601|  -0.B4T49TITE 0.077313978 0.77618T914 0 ]
2263 | ENSRNOGIM0000HN02 | Sesni sastrin 1 4 0.000742811 -0.51884585 0.01538T285 0. 455634888 [i] [}
2264 | ENSRNOGOIN0016218 | 5243 SFT2 domain containing 3 4 0.023608T1T|  -0.TID45TE3E 0.088742T07 0.52862T443 1] ]
2285| ENSRNOGODMNIIEET2 | Sihmd sideroflexin 4 4 0.002783354| -0 T95808TEE 043238518 0.044353258 1] 1]
2266 | ENSRNOGODII0IITET Sixnb sideroflexin § 4 0.020552378| 0676221102 0.030586269 0282124247 0 ]
26T | ENSRNOGHI000Z1I5 |Sgch sarcoghycan, beta 4 0.006350318| 40943526278 0.020410248 0.350183805 4] [}
2268 | ENSRNOGII00I0ETET | Shigl? SH3 domain containing GRB2 like 2, endophilin A1 4 0.048134473| 408350108557 0.024391078 0.3084592823 1] 1]
2289| ENSRNOGODMI001Z55T (Shiglh1 [SH3 domain -containing GRB2Hike endophilin B1 4 0005148157  -1.002090523 0.068525855 051338223 1] 1]
2270|ENSRNOGODD00004322 (Shikbpl [SH3 domain-containing kinase-binding protein 1 4 0.024152265| -0.526419635 0.042588002 0.539090225 0 ]
2271 | ENSRNOGHI0000ZEES | Shroomd | shroom family member 4 4 0.008385352 |  -1.094230031 0.0080TESE1 0.517315835 [i] [}
2272 | ENSRNOGIIN15142 | Siahi sish E3 ubiguitin protein ligase 1 4 0.011407903| 40632532546 0.332038563 0.05158013 1] i)
2273 | ENSRNOGI0NT2E0 | St 51X homeobaoox 4 4 0.002733151( 0958518159 0.023442383| D.ATETIG211 0 1]
2274 | ENSRNOGODI00M0ZIT | Slain2 SLAIN metif famity, member 2 4 0.028223285|  -0.742033454 0.07 054852 1 10.215545632 0 ]
ZITS|ENSRNOGIIN000185T1 | Sici25? | solute carmier family 12 member 2 4 0.007T1TOETE| -1.306328312 0.05658158T 0.8059310812 [i] [}
ZITE| ENSRNOGII00000ZEIS | Sici195? | =olnte carmier family 19 member 2 4 0.023889111 40852911548 0. 2094545858 0.141842105 1] i)
22TT|ENSRNOGODDI00148168 (Slcial solute carrier family 1 member 1 4 0.012155851|  -1.241533271 0.059132129| -0.380438554 1] 1]
2278 | ENSRNOGODIIDNT210 Slcd2all (solute carrier family 22, member 22 4 0.045084063| -1.22T05T418 0.354832368 0 ]
ZIT9| ENSRNOGII00000E432 | S5icZ2s5 | solute cammier family 22 member & 4 0.005252801 0 BTETSTOZS 0.06961T258 [i] [i]
ZZ2B0| ENSRNCGII00020ZEE | Sic28520 | solute carier family 25 member 20 4 0.0459TESET| 40813554108 0.085958414 0.376894401 1] 1]
2281 | ENSRNOGODMDMES31 (5lc28521 [solute carrier family 25 member 21 4 0.018050473(  -1.63588T409 0.055458753 0. 705228276 0 1]
2282 | ENSRNOGDDDI00DEZED (Sic28a2 |solute carrier family 25 member 2 4 0.032263154| -0.8BEBIGILH 0.0565163T1 0.40588TIT 0 ]
ZZB3 | ENSRNOGODI0001 2802 Slc25a26 solute carmer family 25 member 25 4 0.01 609 -0.438493395 0.017353631 0.560590125 0 ]
Z2B4| ENSRNCOGII0001TIS1 | Sic28345 | solute carier family 25, member 45 4 0.001594845 -1.12504383 0.045424725 045540571 1] 1]
2285| ENSRNOGODDIDIEETS (Slc2852 |solute carrier family 26 member 3 4 O.0DEE250ET(  -1.608545143 0.145841804 1.484000111 1] 1]
2285 | ENSRNOGODD00M0Z24E (Slc3lad (solute carrier family 30 member 8 4 0.000ESE20T | -0.52130338T 0.026682 268 10.458720904 0 ]
ZZ8T | ENSRNOGODDDIZZET solute carrier family 25 member D1 4 0.043491208|  -0.602260456 0.248150817 0. 09170080 0 ]
2288 | ENSRNOGII000MIETS solute carrier family 9 member A5 4 0.0045964523| 4084572 0.056418385 10.456840308 4] 1]
2285 | ENSRNOGODD00M0ESEE solute carrier onganic anion transporter family, member 4 0.005288878|  -0.TITB456T4 0188472519 0 242084718 4] 1]
2280 | ENSRNOGODD0001 130T sarcolemma associated protein 4 0.007712158| -0.B0ERI2IRE 0.09048327T 0.40434708 0 ]
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2251 | ENSRNOGD000024530 (Smimi% |small integral membrane protein 19 4 0.01247T484| 0818888417 0.01784TEES 0508151079 4] 1]
2252 | ENSRNOGO0DDD018254 (Sncaip  |synuckein, alpha interacting protein 4 0.048724835|  -1.244288606 0081778774 0676056774 0 0
2253 | ENSRNOGH058TIS | Snn stannin 4 0.044035308| 0. 715468545 0. 188877535 0. 245547008 4] 1]
2254 | ENSRNOGII04050 | Snrk SNF related kinase 4 0.0123477|  -40.8320002 0.140818578 0.3296528374 1] 4]
2285 ENSRNOGO0DD0M04821 |Sntb1 syntrophin, beta 1 4 0.003754085| -1.268662165 0.090642438 0. 140204572 0 0
2755 | ENSRNOGI00011348 | Snx14 sorting nesin 14 4 00251480855 0. 772482573 0056854421 0.583308545 4] 1]
2257 | ENSRNOGOI03E8212 | Socsh suppressor of cytokine signaling 6 4 0.013544557| 40545053508 0002008344 0.358384105 1] 4]
2758 | ENSRNOGO0DD00 13048 | Sod? superoxide dismutase 2 4 00256835808  -0.73TOTATET 0032252632 0.407306555 1] 1]
2259 | ENSRNOGO0DDD015658 (Sorbs1 [ sorbin and SH3 domain containing 1 4 0.008004685| -0 908485402 0171501682 027342853 0 0
2300 | ENSRNOGHIITI0E | Sos1 505 Ras/Rac guanine nuclectide exchange factor 1 4 0.021385422| 406340135838 0442718433 0.012563558 [i] 1]
2301 | ENSRNOGOODD0N04E2E Sas2 505 Ras/Rho guanine nucleotide exchange factor 2 4 0027381422  -0.515504282 0.154483139 0.153437581 1] 1]
2202 | ENSRNOGO00D00 12049 (SaecT SRY box T 4 10,0265 1000G -1.2BE51041 0.246473348| 0AT2TII0ME 0 0
2303 | ENSRNOGHI000ZET | Soxd SRY box 9 4 0.028095442 0.07T1913551 0.41350032 [i] 1]
2304 | ENSRNOGOI0 14084 | Spi Sp1 transcription factor 4 0.047054272 0.102485138 0.4085832788 1] 4]
2205 ENSRNOGO0DD000EATS (Spd Spd transcription facter 4 0034844768  -1.285408288 0.05861582 0. 842297580 0 0
2306 | ENSRNOGI000 10934 (SpalT sperm autoantigenic protein 17 4 0.01773588| 0625227432 0. 108738254 0.453267T03 [i] 1]
2307 | ENSRNOGIO00100TE | Spagl sperm associated antigen 1 4 0.030535825)  -1.4048559161 0.289858575(  -0.059088882 1] 4]
2308 | ENSRNOGDIDNDIZTAS | Spagd sperm associated antigen 3 4 0022537342 D T15745681 0.10T158127 0343253242 1] 1]
2209 | ENSRNOGO0DDD01ITOT (Spatall |spermatogenesis associated 13 4 0.000E85504| -0 BETIISEAE 0.01535832 0. 251968875 0 0
Z310|ENSRMNOGI000001T452 |Spatsf  |spermatogensesis associated 5 4 0001325288  -0.6T9130902 0053785256 10.454839081 [i] 1]
2311|ENSRNOGOODD0MI3SES (SpataT  |spermatogenesis associated 7 4 0039121302 -0.83BITIETR 0052151783 10543358706 1] 1]
2212| ENSRNOGO00DD004ERE Spop speckle type BTB/POZ protein 4 0021611237  -0.730883656 0.024062852 0526570638 0 0
2313 | ENSRNOGII00 10058 | Spry2 sprouty RTK signaling antagonist 2 4 0015080477 -0.BEESET154 0044073305 0.4565123841 [i] 1]
2314 | ENSRNOGOI003Z11 | Spd signal recognition particle 9 4 0.001158282| -0.752810113 0.059608358 0.829119108 1] 4]
2215 ENSRNOGO00DD0 14285 (Ssh2 slingshot protein phosphatase 2 4 0034078064 |  -0.652803022 0333582621 -0.058031502 0 0
2316 | ENSRNOGH000 180T | Sspn S3rCOSpaEn 4 0.005340735|  -1.158423117 0030757185 0.411505T41 [i] 1]
2317 ENSRNOGOI0000 1853 |5t3gald | 5T3 bets-galsctoside alpha-2, 3-sialyltransferase 6 4 0.016885554 |  -1.041238038 0.030128335 0.545352882 1] 4]
2318| ENSRNOGO000D013475 (StardT | StAR-related lipid transfer domain containing 7 4 0.0040%82| -0 BEDIG02G1 0172054547 0. 145874758 4] 1]
2219| ENSRNOG0DMI0 10050 | Stardd StAR-related lipid transfer domain containing 9 4 0.041366113| -0 583098068 0107377148 0.354 18225 0 0
2320 | ENSRNOGIMOO0IZHEE | Stim2 stromal intersction molecule 2 4 0.022023858| 40587102031 0. 114503855 0. 287798528 [i] 1]
2321| ENSRNOGOODDD024808 Stkld serine threonine kinase 315 4 0.025408537| 0541844118 0044778774 0.535618853 1] 1]
2222 ENSRNOGO0DD0010T2E (Stradb [ STE2D-related kinase adaptor beta 4 0.014026067|  -0.8456952082 0.0T4TT2Z82 0. 372140581 0 0
2323 ENSRNOGH00603IE | Strnd stristin 3 4 0030333832 -0 .THO430482 0.139441625 [i] 1]
2324 | ENSRNOGOI00020352 |Stebpd | syntaxin binding protein 3 4 0.000400538| -0 B4TIB11ET 0.103881539 0.502395122 4] 4]
2325 ENSRNOGO0DDI00E0EE | Subi SUB1 homelog, transcriptional regulator 4 0013282325 0.7T15518412 0074410858 0. TEEE00360 0 0
2326 | ENSRNOGHI0NSEEE | Suclg? succinate-Cod ligase, GOP-forming, bets subunit 4 0.010518585| 40825582872 0.01848T554 0.513504218 [i] 1]
2327 | ENSRNOGOI028542 | Suco SUN domain containing ossification factor 4 Q048072405 0. TOE421002 0. 205531108 10.356135083 1] 4]
2328| ENSRNOGOODIDMIE1ST (Syn? synapsin || 4 004542557 0631473778 0.010203227|  -0.180050167 0 1]
2325| ENSRNOGO0D001T114 (SyniZ synaptojanin 2 4 0. TEEB0EZE 0. 48977305 -0.00841523 0 0
2330 | ENSRNOGHI0046135 | Syt14 synaptotagmin 14 4 -1.503208731 0057154552 0.502018325 [i] 1]
2331| ENSRNOGD0DD0I2E023 (Tafdh TATA-box binding protein associated factor 4b 4 0.035557104| -0.641887513 0.085053235 0202705764 1] 1]
2232 | ENSRNOGO0DD00E1102 (TafSh TATA-box binding protein asseciated factor b 4 0.000E26415( 0. 976629431 0.0 0576807284 0 0
2333 ENSRNOGII000Z4450 | Tarsi2 threonyHtRMNA synthetase-like 2 4 0.023131232 -1.04755T53 0006255452 0.45684712 [i] 1]
2334 ENSRNOGIMO004TISE | Tatdni TatD DMase domain contsining 1 4 0.040614578| 0645433558 0.101250672 10.835390728 1] 4]
2235| ENSRNOGO0000002002 (Theidi® (TBC1 domain family, member 19 4 0.0085355622|  -0.815180188 0.214656851 0. 217094202 0 0
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2335 | ENSRNOGDODDDNS431 (Thoidd  |TBC1 domain family, member 4 4 0.008118475( -D.578531335 0.027T3TE181 02168787504 1] 1]
2137 | ENSRNOGO0DD0011216 |Thitxrl  |transducin (betaMHike 1 Xinked receptor 1 4 0.007793945|  -D.615424228 0. 153902421 0. 338740253 ] 0
23138 | ENSRNOGOHI000ZETS | Thxeid T-box 19 4 0.004814427|  -D.B42413762 0.126089512| -0 BOBEEETID i) 1]
2335 | ENSRNOGOOD0M04085 | Teaim T cell activation inhibitor, mitechondrial 4 0.00523288( -D.8BI2T231 1004 38T 4658 0358505214 1] 1]
2240 | ENSRNOGOODIDIITEET (Teplil2  [t-complex 11 like 2 4 0.018581615| -1.163551624 0014624055 0.568801947 ] 0
2341 | ENSRNOGOI0 15488 | Teadl TEA domain transcription factor 1 4 0.037233708| -0 983356030 0.039273838 0. 55067 TE68 ] 4]
2242 | ENSRNOGO0DDDII1912 |Tecd trans-2,3-enoyl-CoA reductase-like 4 0.017347217| 1804753208 0068149024 0. 930387351 ] 0
2343 |ENSRNOGIII0010TI2 |TerfZip | TERFZ2 interacting protein 4 0.016833874| D BBTEE4TS4 0.0TESZE415 0.441566255 [i] 1]
2344 | ENSRNOGI0ZIETS | Tet2 tet methyloytosine dicwygenass 2 4 0.009005723| -D.BAT2TISTE 0.02: i85 0.356879509 ] 4]
2345 | ENSRNOGRODDDI0DE12 | Tiam transeription factor A, mitochondrial 4 0.0D030ETIT| -D.6SBSIGTID 0017212151 10.232868085 ] 0
2345 | ENSRNOGII00011241 | Tidp2 transcription factor Dp-2 4 0.00554428|  -1.075594288 0.06685352T 0.GB44ETZ2R [i] 1]
2347 | ENSRNOGH00001TES | The transferrin receptor 4 0.0008T4588|  -1.4778B501T 0323885004 0230157661 ] 4]
2348 | ENSRNOGOODDDIZ0E2ZS (Themd  |thioesterase superfamity member 4 4 0.025487278|  -0.521545028 0025084852 0. 445747906 ] 0
2345 | ENSRNOGHI051818 | Tigar TP53 induced ghycolysis regulatory phosphatsss 4 0.045333577| 0. TEEIG1S0D 10.0566307T84 0.425241478 [i] 1]
2350 |ENSRNOGDO00015142 (Timm21 | transkecase of inner mitochondrial membrans 21 4 0.011184471 -0.7E4591034 0.056018757 0.520746881 [+] 4]
2361 | ENSRNOGODDDDIISZEE Timm2d |transkecase of inner mitochondrial membrane 29 4 0.002295152 -0.60545495 0.213327162 ] 0
2352 | ENSRNOGOO0DD0ITIES | Timpd TIMP metallopeptidsse inhibitor 4 4 0.03008303|  -1.5T5E8TETE 0301258531 0.379623585 [i] 1]
2353 | ENSRNOGOODDDIA04S | Tipr TOR: signaling pathway regulator 4 0.010155024| -D 813316858 0057306324 051982447 1] 1]
2354 | ENSRNOGO0DDD0110TT |Tip tight junction pretein 1 4 0.002766582| -1.038850184 0022581 To8 10.3878T082 ] 0
2155 | ENSRNOGH00E05T2 | Tik1 tousled-like kinzse 1 4 0.035438177| -D.TZ2BIB585 0377851383 0.05388T188 i) 1]
2355 | ENSRNOGO0MMD00TEZT (Tm2d1 | TMZ domain containing 1 4 0.00TS8T445| -1.003832015 0056565202 0801422458 1] 1]
2157 | ENSRNOGOODIDIITTIZ | Tmoc: transmembrane and coiled-coil domain family 3 4 0.004705882| 0. 7I08T0E0G 0020827391 0.50842318M ] 0
2358 |ENSRNOGHI0003Z414 | Tmem 161 transmembrane protein 1618 4 0.018242488| -1.032527618 111274119 0.603340415 i) 1]
2353 | ENSRNOGOODIDIZE4S | Tmem 182 transmembrane protein 182 4 0.004385042|  -1.138044685 0020888555 0375080524 1] 1]
2250 | ENSRNOGOODDDIET43S | Trem 156 transmembrane protein 156 4 0.007085858|  -1.484217018 003271132 0.545204459 ] 0
2351 | ENSRNOGOID000SEM | Tem 159| transmembrane protein 159 4 0.001610848 0. GETTOES41 0. DEE0ETES 0.2TTET28T2 1] 1]
2262 | ENSRNOGOODDDIIETET (Trem2 18| transmembrane protein 218 4 0.034337368|  -D.T4586518T 10006739052 0.2515T! ] 0
2353 |ENSRNOGII0010TE2 | Tmem41b| transmembrane protein 418 4 0.012585173|  D.ST4TEISND 0.213303703 0.25TE5004 [i] 1]
2354 | ENSRNOGOI00030418 | TmemdT |transmembrane protein 47 4 0.030186785| -D.TOBIEEIDE 0. 158508588 0.461598727 ] 4]
2355 | ENSRNOGO0DDDIIES24 (TmemEE |transmembrane protein 65 4 0.00E85TI08|  -0.580964335 0004643818 0.45743269 ] 0
2355 | ENSRNOGHII00ZS152 | Tmemid |transmembrane protein 65 4 0.008853042| D EI219890T 0.0T025TTT3 0.5B4212524 [} 1]
2357 | ENSRNOGOI0005308 | T2 thicredoxin-related transmembrans protein 2 4 0.004021308| D EDEBIB2EE 021539811 0.060418029 ] 4]
2358 | ENSRNOGDIIIIZ4EE2 | Troed thioredoxin-related transmembrane protein 4 4 0.004501614| -D.ETIT1388T 0. 195812012 D ATIT42008 1] 1]
2355 | ENSRNOGDII00ZE138 | TnfaipE | TMF alpha induced protein 8 4 0.008308544 | -0 BDE053I9G2 0023444855 0.350080783 [i] 1]
2370 | ENSRNOGHI00012422 | Tnik TRAFZ and NCK interacting kKinase 4 0.024897153 |  -1.073345%02 0227695745 0152850578 ] 4]
2371 | ENSRNOGOODDDIIZEZE |Tobi transducer of ErbB-2.1 4 0.006042204|  -1.121040522 0. 490547755 0.00172141 ] 0
2372 |ENSENOGOIDDINEZ108 (TommSE  |translocase of outer mitochondrial membrane 5 4 0003353857 -0.63201832 0. 148088753 0. 541557723 i} [i]
2373 | ENSRNOGOIDIDN1E40 (TommTD |translocase of outer mitochondrial membrane 70 4 0.031568505 -0.5TEE02 0124515854 0. 335380528 1] 1]
2374 | ENSRNOGO0DID0 1822S (TpEding2 |tumor protein pE3 inducible nuclear protein 2 4 0033436453  -0.BD0SG0256 0. 145853114 0231327978 ] 0
2375 | ENSRNOGOII0 10881 | Trak2 trafficking kinesin protein 2 4 0.018T0B0ES| D B4TEI4E8T 0. 244180332 0.08884.205 i) ]
2376 | ENSRNOGDODDDIEITS |Trhde thyratropin-releasing hormene degrading enzyme 4 0.031073443|  -D.582T11685 0. 150243353 10214596855 1] 1]
ZITT| ENSRNOGODIDIZES41 | Tril TLR#4 interactor with leucine-rich repeats: 4 0.018190058| 0753195274 0. 103258878 0. 326843567 ] 0
Z23TE | ENSRNOGOII012354 | TrimiZ3 tripartite motif-containing 23 4 0.020962058 -0.82548358 0.052948417 0.6T108T505 ] 4]
237T9| ENSRNOGO0DD00132E1 Trim24 | tripartite motif-containing 24 4 0.025586822|  -D.GEBD4TEZE 0. 2528T00TR 0.02T885684 ] 0
2380 Trnt1 4 0.00267Te0Z2|  -1.000577969 0.063794511 0.6B0Z23884T [i] 1]
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2381 | ENSRNOGODDII11133 | Trpcd transient receptor potential cation channel, subfamily C, 4 001230522  -1.091887021 0.150TEIBTT [i] 4]
2382 | ENSRNOGODIIINES018 | TspaniZ [tetraspanin 12 4 0.015795324 | 1017502612 0.055957727 ] 4]
2383 | ENSRNOGDDD0OD0E04G tetraspanin 13 4 0.034076405(  -1.202080358 0.031230053 1] 1]
2284 | ENSRNOGDDDODDZI2E 4 0.04768B8641| -1.068418855 0.0905T0585 ] 0
ZXES| ENSRNOGODDIOD04411 (Tspand  |tetraspanin & 4 0.022764085|  -1.445T62563 0. 105753879 ] 0
2385 | ENSRNOGODDINNI0E4S | Tspyll TEPY -like 1 4 0.015574525| -D.B1257005T 0.01T3ET08 04213 [i] 4]
2387 |ENSRNOGODDIID 11261 |Tici4 tetratricopeptide repest domain 14 4 0030557817 -0.88355231 0248035448 0.319520338 ] 1]
2388 | ENSRNOGODDIINES4E0 |TicdDb  |tetratricopeptide repaat domain 308 4 0.002281512| -0.755824045 0.080285773 0.557426783 1] 1]
2289 | ENSRNOGODDI004S0EE (Ticd2 tetratricopeptide repeat domain 32 4 0.014686366| -0.7Z5005846 0.055987TT94 0.842480865 ] 0
2250 | ENSRNOGODDIODE0S49 | TtcdBc  |tetratricopeptide repeat domain 35C 4 0.012212851| -D.6XEETT132 0.088451141 0223292949 ] 0
2351 | ENSRNOGODDINIZE525 |Txk THK tyrosine kinase 4 0.038501731 0. 856282826 0.07TTE05EES 0.332154335 [} 4]
2352 | ENSRNOGODINE0021 | Txinb taxilin beta 4 0.025280182| -1.190881547 0.045995448 0.575565273 ] 4]
2353 | ENSRNOGODDID 18818 | Txnld thioredoxin-like 1 4 0.001855162 -0.81433445 0.242530853 0.184335568 1] 1]
2284 | ENSRNOGODDDODIEZ21 | Ubad ubiquitin-like medifier activating enzyme 2 4 0.042434728| -D.614T97352 0.128483482 0.50083510G ] 0
2285 | ENSRNOGODD0ODM0ET1 |Ube2dl  |ubiquitin-conjugating enzyme EZD 1 4 0.03959ETE8T | -1.506408615 0.079504172 0.7267559 ] 0
2355 | ENSRNOGODIIID13741 |Ubs2d?  |ubiguitin-conjugating enzyme E2D 3 4 0.03503888T| -D.T48T0T405 0. 142580825 0.351258475 [i] 4]
2357 | ENSRNOGODIII4544 |Ubs?el | ubiquitin-conjugating enzyme EZE 3 4 0.004875802| -D.B1TZE2552 0.072511137 054047751 ] 4]
2358 | ENSRNOGID0D0D10041 |Ube2gi  |ubiquitin-conjugating enzyme E2G 1 4 0.010024087 |  -1.107T342506 0101372526 0.548513152 1] 1]
2259 | ENSRNOGODD0ODI0TIT |Ubedi2  |ubiquitin-conjugating enzyme EZR 2 4 0.002565202|  -D.691257062 0.089193228 0.206125602 ] 0
2400 | ENSRNOGODD0OD1ET24 |Ubeda  |ubiquitin protein ligase E3A 4 0.032531108| -0.957369412 0177038549 0. 450385571 ] 0
2401 | ENSRNOGODIINIZEEIT | Ubsda ubiguitination factor E4A 4 0.0Z8T02848| -D.B45I4B5TT 0.215844531 0152242148 [} 4]
2402 | ENSRNOGODIIII44TT | Ublcpi ubiguitin-like domain contsining CTD phosphatase 1 4 0.015917109| -D.TOIEBISST 0.09021502 0.541472032 i) 1]
2403 | ENSRNOGODIIID 15813 | Ubr2 ubiquitin protein ligase EZ component n-recognin 2 4 0.022820701 -0.637888T42 0.2859212537 0.119838228 [+] 4]
2404 | ENSRNOGD0000047254 | Ufdi ubiguitin recognition factor in ER associated degradation 4 0.016583132| -D.791595629 0. 105463072 0.214485151 ] 4]
2405 | ENSRNOGODDO0D0TERT | Uil Ufm cific ligase 1 4 0.018052134  -D.7TO0B0TT21 0. 182122681 0. 207782635 ] 0
2406 | ENSRNOGODDIINZTED | Ulk2 unc-51 like sutophagy activating kinass 2 4 0.032023033| D BTEREETTY 0.125304482 0.355088405 [} 4]
2407 | ENSRNOGO0000I2456T | Ugerh ubiguinol-cytochrome ¢ reductsss binding protein 4 001627405 -1.119994733 0.0601T4204 0.850273454 i) 4]
2408 | ENSRNOGODIII 18281 |Ugorfs1 | ubiguinol-cytochrome © reductase, Rieske iron-sulfur pol 4 0.02238T837 -1.15947884 0.023588035 0.534091074 ] 4]
2408 | ENSRNOGOD0000063S |Uspil  |ubiquitin specific peptidase 13 4 0.034500352  -D.B82147062 0.345053T8T 0.0780573 1] 1]
2410 | ENSRNOGODDIODIEEED | Usp2 ubiquitin specific peptidase 2 4 0.040880517 |  -0.842945312 0. 495579519 0.000 169646 ] 0
2411 | ENSRNOGODIIIIIEE0Z | UspZ24 ubiguitin specific peptidase 24 4 0.0288625T5 090112207 0. 145753531 0.202381258 [i] 4]
2412 |ENSRNOGODIIID 11254 | Usp3d wbiquitin spe: peptidaze 13 4 0.019455485| -1.110488058 0.101957885 0.453915T8T i) 4]
2413 | ENSRNOGODIIID 18355 | Uspdd ubiquitin specific peptidase 40 4 0.010487002| -D.B5T465385 0.13657145 0. 15954004 ] 4]
2414| ENSRNOGODDDODIBEEE |UUspdE  |ubiquitin specific peptidase 45 4 0.022532212| -D.TEZIG5428 0. 1047458253 0.503137052 1] 1]
2415 | ENSRNOGODDDDIZETES |UspdT  |ubiquitin specific peptidase 47 4 002945121  -0.725050062 0113220812 0.2535TDG42 ] 0
2415 | ENSRNOGODIIID 14660 | Usp53 ubiguitin specific peptidase 53 4 0.0453548514| D BE2EDTO51 0.085425833 0.435 [} 4]
2417 | ENSRNOGODIIIIZE458 | UspT wbiquitin spe: peptidaze T 4 0035058581 S0.716338522 0.159262189 0.223 i) 4]
2418 | ENSRNOGODDII0 11058 |Utrn wtrophin 4 00025441 -0.920841088 0.003981313 0.4T4441856 ] 1]
2413 | ENSRNOGI000000307T1 |Vampd | vesiclke-associated membrane protein 4 4 0.013718225| -D.578475321 0.1015T0554 0.2E3428271 4] 1]
2420 | ENSRNOGODDOID14TES |Vapa VAMP associated protein A 4 0.018378585| -D.58228T246 0.197T133784 0.236885343 ] 0
2421 | ENSRNOGODD0OD 13505 | Vdac2 woltage-de nt anion channel 2 4 0.002781739|  -D.B8T080TED 0.045820219 0.377800424 ] 0
2477 |ENSRNOGODIIIISZTT |Vdacd woltage-dependent anion channsl 3 4 0.002055442 | 1014248177 0.054580443 0.619495352 [i] [i]
2423 | ENSRNOGODDID11416 | Vegfc wascular endothelial growth factor G 4 0025028583 | -D.E3TEE2002 0.087948555 0.778580002 ] 4]
2424 | ENSRNOGID00001242T |Vephi ventricular zone expressed PH domain-containing 1 4 0.0027T42158| -1.165583328 0.018418247 0.42555T374 4] 1]
2425 | ENSRNOGODDIODISETD | Vezii vascular endethelial zinc finger 1 4 0.009165985|  -D.BT1484557 0.011025558 0.475585108 ] 0
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2426 | ENSRNOGDD000I2T451 | Vidir very low density lipoprotein receptor 4| 0.008825874| -0.83532ITHE 0.025913552(  0.4833T107S ] ]
2427 |ENSRNOGDD000018442 |Vips13d | vacuolar protein sorting 13 homeleg D 4| 0038855628 -0.716233634 0.26B792842|  0.137T94G252 L] ]
2428 | ENSRNOGODIIIIET1TS |Vps25 wacuolar protein sorting 25 homalog 4 0.0007TTZE81 -1.081578026 0.0 ET06 0.15058481 i) [}
2475 | ENSRNOGODIII4TZIS |Vps26b | VPS26 retromer complex component B 4 0.012188196)  -0.6EM4104TE 0.059885058 0.154138791 0 ]
2420 | ENSRNOGODI00DIGETS | Wasl ‘Wizkott-Aldrich syndrome-like 4| 0.00555T065| -0.3802T8522 0.083005103|  0.435018372 ] 1]
2421 |ENERNOGOD000D1GE24 |Wdr2T  |'WD repeat domain 27 4|  0.01982526T7| -0.7T90B12609 0.200740914 0.15055825 ] ]
2422 |ENSRNOGD000001001T | Weel WEET G2 checkpoint kinass 4 0.01956258( -1.101724328 0.044503258|  0.545524454 L] ]
2433 | ENSRNOGODIIII 15618 | WintSa Wt famihy member 54 4 -1.455041554 0.213040273 0. 208651732 i) [i]
2434 |ENSRNOGODDII 13074 Wit ‘Wilms tumaor 1 4 -1.042658071 0.084248121 0.85545T90 0 ]
2435 | ENSRNOGODDMEIZE | Whapi WW domain containing E3 ubiguitin protein ligase 1 4 0.023418075| -D.8TEEE1D11 0.081817337 0456183718 1] 1]
2425 | ENERNOGODI00D02T4S | Xk ¥inked Hx blood group 4|  0.026304865| -0.984945153 0387507  0.0G1215545 ] ]
2417 | ENSRNOGDD000D0S5TE | ¥pa XPA, DMA damage recognition and repair factor 4|  0.005832163| -0.685335102 0.051826454| 0. 1053 L] ]
2438 |ENSRNOGODINID13438 |Yaeid! |Ya=1 domsin contsining 1 4 0.0068594857T| 40395534575 0.0649059179 0. 705444278 i) [i]
2435 | ENSRNOGODIIIIMTTI |Yaf2 YY1 associated factor 2 4 0.015879181 .TTIT4ZIEZ 0.354701428 0 ]
2440 | ENSRNOGI0D0MIZEZEZ | Yars2 tyrosyHtRMNA synthetase 4|  0.022484532 -0. 7400581 0182544334 L] 1]
2441 | ENERNOGO000002Z202 | Yorl-ps2 | booc protein 1 related, pseudogens 3 4|  0.00Ti4B15T -0.945376T8 0671233218 ] ]
2442 [ ENSRNOGI00000ITINT | Ve Y box binding protein 2 4 0.00146845(  -0.942359449 -0.28158T412 L] ]
2443 |ENSRNOGODDIIIIEEET |Yests4 | YEATS domain contsining 4 4 0.010070818|  -0.8TZTH0652 0.056434522 0.805601694 i) [}
2444 |ENSRNOGODDIIEE10 | Yipfd Yip1 domain family, member 4 4 0.0388287T| 0. TOTE04653 017047054 0.530369022 0 [+]
2445 | ENSRNOGODI00D0155E |Ythdel | YTH domain containing 1 4| 0043112237 -0.818074855 0.2078527|  0.203B14077 ] 1]
2445 | ENERNOGDD00000S441 | Zbth2E  |zinc finger and ETE domain containing 25 4|  0.0488TT45T| -0.52T945E25 0.248TB0G3G|  0.21TTiBIG4 ] ]
2447 | ENERNOGDDI00D0EETE | Zbtbd4  |zinc finger and ETE domain containing 44 4|  0.00438428T| -0.BEIZEITEN 0.0B8 1003241 0374507527 L] 1]
2448 | ENSRNOGODDIINISZE6 (ZcIhis er CCOCH-type contsining 15 4 0.04540004 1 0. 71113855 0. 110738TTT 0.35310350 i) [}
2443 | ENSRNOGODDIINE2062 | Zochoil er CCHOC-type containing 11 4 0.034861182| 0582317413 0. 144252485 0. 444257916 0 ]
2450 | ENSRNOGDI00000Z3064 | Zochod er CCHC-type containing 4 4]  0.00200755%| -0.TE45688258 024176847 ] 1]
2451 | ENSRNOGDD000D04555 | Zorbi zinc finger CCHC-type and RMA binding motif containing 4| 0.00TSZB2B1| -0.945085244 0.014105648(  0.4152787E2 ] ]
2452 | ENSRNOGODI000Z2E zinc finger, DHHC-type containing 2 4|  0.024178815| -1.002751475 0.0575812311 0.63547255 L] 1]
2453 | ENSRNOGODIND 18107 =r ANT-type containing 5 4 0.008424315| -1.205810535 0.057543273 042742701 i) [i]
2454 | ENSRNOGODNNND 13506 =r ANT-type containing & 4 0.0040158585| 0. TBATEE2TS 0.07ETSZ2428 0.520459T835 i) i)
2455 | ENSRNOGODI00031328 jer protein 110 4| 00080506553 -0.T42T61819 0084185052  0.575550658 ] 1]
2456 | ENSRNOGDD00001641T |Zfpidd  |zinc finger protein 135 4| 0.011858368| -0.681640505 0.073553852(  0.88B0BE2TZ ] ]
2457 | ENERNOGDD000024055 |ZfplT  |zinc finger protein 5858 4| 0026583862 -1.214343442 0.13426412|  0.515615811 L] 1]
2458 | ENSRNOGODNNN31031 fp2s jer protein 252 4 0.0308185T8| 40947130502 0126791735 0.8T4521155 i) [i]
2453 | ENSRNOGODINID 18741 j=r protein 318 4 0.013545824| T 75 0.04540742 0. 287306496 i) i)
2450 | ENSRNOGODIIID 15376 jer protein 329 4 0.048471652| 0605251156 0. 117445487 0.840T4DETE 0 ]
2451 | ENERNOGD0000048101 |Zfp23T  |zinc finger protein 257 4|  0.020452521| -0.755113853 0.14372588|  0.508158254 ] ]
2452 |ENSRNOGD0000012275 |Zfpd22  |zinc finger protein 422 4|  0.029430248| -0.6488TI419 0.011815337(  0.248771328 L] 1]
2453 | ENSRNOGODDIIZTIB | Zf) er protein 451 4 0.0200T4891 -0.6B21245 0.0880TEEE4 0. 257648145 i) [i]
2454 | ENSRNOGODNNID 17986 j=r protein 458 4 0.000291014| 0611251359 0051279 0. 824058068 i) 1]
2455 | ENSRNOGODID48154 i jer protein 560 4 0.028328219| -0.902TS0TET 0.158441142 0.385867201 0 ]
2455 | ENSRNOGI00000302T3 |Zfpia3  |zinc finger protein 553 4|  0.044165885| -0.60G0ZIT42 0.054845455(  0.550500255 L] 1]
2457 | ENERNOGD0000D0TETS |ZfpEST  |zinc finger protein 557 4|  0.0138TH148| -0.T4ETOTTZ2 0418417419  0.052658812 ] ]
2458 | ENSRNOGODIID 15127 jer protein G006 4 0.045801353 |  -1.002138556 01260059103 0. 720521211 i) [}
2455 | ENSRNOGODINI 16571 j=r protein §12 4 0.006241839| -1.248507288 0.010090583 0.478531593 i) i)
2470 | ENSRNOGODDII43053 | Zfpd39  |zinc finger protein 639 4 0.013271912| 0603553838 0.130341287 0.5874234T1 0 [+]
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ENSRMNOGH01 7001 zinc finger protein G52 4 0.040585725) 0675484745 0.07TSZ2E5084 [i] [i]
ENSRNOGHNMMIIIS0E6 zinc finger protein 687 4 0.018314323|  -1.084917272 0.06TB95E15 Q.TET15229T 1] 4]
ENSRNOGHMN2TI zinc finger protein 672 4 0.0055z0588| 0628112723 0.173134542 -0.076859311 1] 1]
ENSRNOGID0DMMDI31T |Zfpd8  |zinc finger protein 63 4 0.025151507 -0.854445703 0.10TB3B528|  0.834T8047TH 0 1]
5|ENSRNOGDD0D0D1BETT |ZfpGES |zinc finger protein G55 4 0.015734777|  -0.7TBE214T0E 0235245259  -0.115335615 0 0
& |ENSRNOGD0000D4202T |ZfpTT0  |zinc finger protein 770 4 0.0219425(  -1.021076035 0.08542272%(  0.281053772 0 0
ENSRNOGIO000D0ES2S |ZfpT8E  |zinc finger protein 785 4 0.032422178| -0.728B5T013 0. 157083028 0.46420822 0 0
ENSRNOGIMMMZES1S | ZfpBd8  |zinc finger protein 858 4 0.0385954555) 0. TEB150811 0. 1530542 0. 455142201 [i] [i]
9| ENSRNOGIMININETT |Zfp8TY  |zinc finger protein 879 4 0.017258485 -0.TEB45451 0. 148095524 0.4T45T6342 1] 1]
ENSRNOGID12524 | Zfp91 zinc finger protein 91 4 0.008B85859|  -0.STEE4T4E 0.0524T858 0.53688453T7 1] 4]
ENSRNOGI000004B5TT |Zfps55a |zinc finger protein 3554 4 5.81E05) -1.18255321 0085154058  0.740035372 0 1]
ENSRNOGDD000030410 |ZfpS58  |zinc finger protein 958 4 0.026585338| -1.047514825 017154679 -0.33327484 0 0
ENSRNOGDO0D00ZT 183 |Zfywed |zinc finger FYVE-type containing & 4 0.03324 2468 -0.60Z30621 0.07T460451 0.278631832 0 0
ENSRNOGI00000150T1 | Zim1 zinc finger, imprinted 1 4 0.000684367|  -1.41502707T 0.007T1515921 0442555428 0 0
5 | ENSRNOGD0MNEE0MD | Zkscand |zinc finger with KRAB and SCAN domains 3 4 0.006247TT0T 1.015255451 0.048327288 0. 1955359787 [i] 4]
8 | ENSRNOGI00N04104 | ZkscanT |zinc finger with KRAB and SCAN domains T 4 0.008345785 |  -1.2917232787 0. 348730708 0.023520T83 1] 1]
ENSRNOGINN53815 | Zkscand |zinc finger with KRAB and SCAN domains 5 4 0.005561134|  -1.044568454 0. 118890807 0.52913189 1] 4]
ENSRNOGI000000ETI4 | ZmymZ |zinc finger MYl-type containing 2 4 0.033752014|  -1.0302T4245 0.08TR31184| 0.731565979 0 1]
ENSRNOGDD0D0012855 |ZmymE |zinc finger MYM-type containing & 4 0.0236265615|  -0.6110Z9085 0.211775385 0.243255ET 0 0
ENSRNOGID0D00146TD |Zmynd11 |zinc finger, MY ND-type containing 11 4 0.020865382 0.061083787|  0.205950082 0 0
ENSRNOGDO0000ZIETE |Znfl54b |zinc finger protein 3548 4 0.0095TT684 0. 192087787 0.46531445 0 0
ENSRNOGHMNMIZN049 | Znhith zinc finger, HIT-type contsining & 4 0.005615888 0.315337287 0.03463752 [i] [i]
ENSRNOGIOMMMITTE | Znrd1as1 |ZNRD1 antisense RNA 1 4 0.00T15881T 0.032862237 0.53638134 1] 4]
ENSRNOGIM0GIH) |Zranb2  |zinc finger RANBPZ-type contsining 2 4 0.031075058 0. 1168527 04287737 1] 4]
36| ENSRNOGD0000052353 |Zscani2 |zine finger and SCAN domain containing 12 4 0.0441525855( -0 8356303161 0167667333  0.3BEB4TT44 0 1]
G| ENSRNOGID0D00E2E1E |Zscandd |zinc finger and SCAN domain containing 26 4 0.023867037| -0.8BETEDS1Z 0.123836551 0441301518 0 0
ENSRNOGID0D0D15TES |Abcat®  |ATP-binding cassette, subfamily A (ABC1), member 16 5 06547635634  -0.08383T542 0 0.032841757(  0.7OT2S057E
ENSRNOGIO0D00ZI3TO |Abhd3  |abhydrolase domain containing 2 3 0. 3592758706  -0.2333276595 0 0.042526584(  Q.8867T21578
S | ENSRNOGDOMINEEIT2 |AcISTE  |uncharacterzed LOC102552T83 5 0.147714518| 0841058872 [i] 0.033355838 1.128286659
ENSRNOGINMTEIT |AcerZ alkaline ceramidase 2 5 0.400344888| -0 405522349 4] 0.025358734 0.842350554
ENSRNOGIIN0114TE | Ackrd atypical chemokine receptor 4 5 018211413  -0.514812788 1] 0.007ST0554 1.354418048
ENSRNOGI0000042415 |AcypZ  |acylphosphataze 2 5 0.034615408| -1.041113233 1] 0.043731812|  0.790621274
ENSRNOGI00D00ETTS4 |AdamtsS |ADAM metallopeptidase with thrombespondin type 1 mof 5 0717273016  0.091520301 0 0.016213502|  0.558505791
ENSRNOGD0000012820 |Add2 adducin 3 5 0.044412285| 0. 3B2GBE4TE 0 0.038023447|  0.817255224
ENSRNOGIOID00324T2 | Ad esion G protein-coupled receptor G2 3 0.074305634|  -D.485713541 0 0.04352452% 1675532658
ENSRNOGHN¥MI16306 | Adg adhesion G protein-coupled receptor V1 5 0.155132474| -0 425085559 [i] 0.010410523 1.538535589
ENSRNOGINIZE5S | AdhT alsohol dehydrogenase T (class V), mu or sigma polype| 5 0.07T5833542| -0 BBETSZ2IE 1] 002085809 1.117883508
2508 | ENSRNOGDOIIID19549 |AkapiZ |Akinase anchoring protein 12 3 017151562 0427045341 1] 0.048424453 0.838828341
2505 [ENSRNOGDI000001TERT |Akric?  |aldo-keto reductase family 1, member C3 5 0.651870216( -0.201581207 0 0.031223354 1.684516657
2510 (ENSRNOGD00000E20TD |Akdhia2 |aldehyde dehydrogenase 1 family, member A2 5 0183442107 0887206585 0 0.043358556 1651203258
2511 [ENSRNOGIOID00125T2 | Alech arachidonate Sipogygenase 5 0.660468519| 0083174652 0 0.028010413(  Q.8BT241825
2512 [ENSRNOGOO0D0000585 | Amd1 adenosylmethionin carboxylase 1 3 0.084790669|  -0.6THE01484 0 0.035283458 0.59112155
2513 ENSRNOGDIINI4TIZ |Angptll | angiopoistinike 1 5 071126287 -0.B5T25T484 [i] 0.03831784 1.435872685
2514 | ENSRNOGII02045 |Anxad annexin A3 5 0.083408248| 0915081702 1] 0.043T0oEE2 0.582503245
2515 ENSRNOGDI00561S |Ar androgen resceptor 5 010078105 S0.6510238 1] 0.021812151 1.024351521
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2518 | ENSRNOGD0000033570 | Arhgap8 |Rho GTPase activating protein & 5 0352341507  -0.133315783 [i] [i] 0.01 3884625 0.736805742
2517 | ENSRNOGII014363 |Arhgef2 | Rho guanine nuclestide exchange factor 3 5 0.070244258| -0.638912529 Q [+] 0.025205779 06482530096
2518 | ENSRNOGDO00001 1105 |AdiS ADP-ribosylation factor like GTPase 15 5 02754837614 984 L] [+] 0.033432857 1062453886
2519| ENSRNOGDO000D04ZEZ | Arlda ADPribosylation factor like GTPase 4A 5 0.01TE1IT3T| -0.565TEGEEG [ ] 0.006242228 15882645942
2520| ENSRNOGDO000040201 |Atpiapil |ATPase H+ transporting acoessory protein 1 like 3 0.081878145| -D.61TEITEES 0 ] 0.047217157 0.5851 70852
2521| ENSRNOGD0000001253 |Bacs? bets-site APP-cleaving enzyme 2 5 080124813 002205186 [i] [i] 0.00522535 0. 7TB544535
2522 | ENSRNOGD0000050103 | Bexd brain expressed, Xinked 4 5 0680048885 -0.203284148 L] [+] 0045770581 1397723859
2523 ENSRNOGDO0MMATIS | B BMX non-receptor tyrosine kinase 5 02038429 -D.3TEXOTIE2 L] [+] 0045124287 0 B5ER00ES
2524 | ENSRNOGDO0DI00ENS4 | CigtnfT |Cig and TNF related 7 5 10.5028680TE 0. 132068084 [ ] 0.004282266 1.243085487
2525| ENSRNOGDOOM0115T1 |Cis complement Cls 5 0.522858145 0. 254861051 L] ] 0.03T450452 1338563538
2526 | ENSRNOGD0M0E1ITS |CT complement CT 5 0235534211  -0.100574388 [i] [i] 0.004855731 0 B33 188711
252T | ENSRNOGDOO0M0ETTI0 | Calrd calreticulin 4 5 0.737341838 003677163 ] [+] 0.005130956 0542527232
2528 | ENSRNOGD0000031 162 |Col24 C-C motif chemolkine ligand 24 5 0206317505 -0 530655411 L] [+] 0020107785 1606384526
2525 | ENSRNOGDIO0MD00NST |Cd1E0 | CD1E0 molecule 5 0.260170185( 0814170281 [ ] 0.03548T4H15 0653204857
2530| ENSRNOGDOOPOII02E3 |C4162 | CD1E2 molecule 5 0. 266790024 0.713780051 L] ] 0.031688T12 1162527884
2531| ENSRNOGDO000I04E5E |Cd244 | CD244 moleculs 5 0013700021 -0. 40825577 [i] 4] 0.02809083 0.745003583
2532 | ENSRNOGOO0MM03ZSE |Cd24T | CA24T molecule 5 0.007978345|  -0.428124965 L] [+] 0.032801876 0.580208456
2533 | ENSRNOGDOOMD45558 | Cdld CD34 molecule 5 0.056728225| 0527188525 L] [+] 0.008598842 0. TH488333
2634 | ENSRNOGDO0D0042821 | CdES CDES molecule 5 0.08TE01407|  -0.093B85252 [ ] 0.000373422 0626541414
2535 ENSRNOGDO000I14515 |Cdel4a  |cell division cycle 144 5 0.053765268|  -1.155363522 L] ] 0.015478312 0518885742
2536 | ENSRNOGD00M0E2430 | CdhT cadherin 7 5 0375281774  -0.128134237 ] [i] 0.017824012 1.5T060487T
2537 | ENSRNOGD0000012473 | Cflar CASPS and FADD-like apoptosizs regulstor 5 0.18465361|  -0.405238871 ] 1] 0.014275705 0.534554T84
2538 | ENSRNOGI00M05408D | Conil cingulin-like 1 5 075313537 -0.110081155 L] [+] 0.01 2564968 1.216135286
2639 | ENSRNOGDO000MIZIET | Chic2 cysteinerich hydrophebic domain 2 5 0.140852079|  -0.315480609 [ ] 0.02T5TTE2 0.641085885
2540 | ENSRNOGDODMNE1E3D |ClecSa | C-type lectin domain containing 94 5 0.103073028|  -0.4T823B92E L] ] 0.014115852 0580531562
2541 | ENSRNOGDIII00TESD |CmpkZ | cytidineiuridine monophosphate kingse 2 5 0.0859598276|  -1.532351482 i) i) 0.025422316 1.9458027 35
2547 | ENSRNOGD0000047115 |Cax18 | COX18, cytochrome ¢ oxidass assembhy homolog 5 0028202055 -0.537838121 ] 1] 0.047343838 0.721821408
2543 | ENSRNOGDO0M001080T |Coxic | cytochrome ¢ octidase subunit 6C 5 0.116261085| -0.517000724 L] [+] 0.040013103 0653814524
2544 | ENSRNOGDO000042303 |CoxTa? | cytechrome ¢ ectidase subunit Vila polypeptide 2 5 0.06751162( 0723705424 L] 4] 0.032440728 0.7T37T85T6TE
2545 ENSRNOGD000000E%31 |Cpg carboxypeptidase Q 5 0. 258233375 0. 173476042 L] ] 0.012585815 1170626814
2548 | ENSRNOGDO0MN15215 | Cript CINC repeat containing interactor of PDZ3 domain 5 0038750883  -0.553806772 [i] 4] 0.048210468 0835491538
2547 | ENSRNOGH00M0E C-X-C motif chemokine ligand 10 5 0573811185 0.102521554 ] 1] 0.038232535 1. 68826

2548 | ENSRNOGD00000Z2242 | Cxcld G-%-C motif chemokine ligand 9 5 0.07253086( -1.317833532 L] [+] 0.030431419 144255773
2543 ENSRNOGDO0MN0E31S | Cxerd C-%-C motif chemokine receptor & 5 0158585471  -0.510815406 L] 4] 0.011505138 1.019467522
2550 | ENSRNOGDO00O0IE20E |CybEa  |cytochrome bE type A 5 0.020178057|  -0.38TETT4EE [ ] 0.026549059 0622962507
2551| ENSRNOGD00M0150TE | Cyp28bil | cytochrome P45D, famity 26, subfamily b, pohypeptide 5 0.548531536|  -0.743015524 [i] [i] 0.03637054 1054413827
2552 | ENSRNOGD0M010519 | Cyp3sal |cytochrome P45D, famity 39, subfamily a, pohypeptids 5 0057325578 -0.5T4550435 ] 1] 0,04 2490656 1.016445015
2563 | ENSRNOGD00M018138 | Dapk1 death associated protein kinase 1 5 0826363575  -0.034332328 L] [+] 0.021025308 0.801234751
2554 | ENSRNOGD0000004554 | Den decorin 5 0225254258  -0.440135489 L] 4] 0.04774388 1280006
2555 | ENSRNOGDIID0ZEET | DdiZ discoidin domain receptor tyrosine kinase 2 5 0.824098582|  -0.053008282 ['] 1] 0.626653TT2
2556 | ENSRNOGD0000IZ2635 | Dig2 discs large MAGUK scaffold protein 2 3 0.509977933|  -0.185888535 0 ] 0. 582570551
2557 | ENSRMNOGI0M0Z34T | Dpt dermatopontin 5 0984678505  -0.002345032 [i] [i] 0.025212054 0.790453847
2568 | ENSRNOGI00M0Z3400 | Dbl dettex E3 ubigquitin ligase 3L 5 0165370525 -1.041321704 L] [+] 0.030845114 1.885737873
2553 | ENSRNOGDO0M01 1548 |Ebi2 earty B-cell factor 2 5 0084528481 -0D.517T667281 L] 4] 0.03355T05T 0677520855
2860 | ENSRNOGDO00DIEITIE |Ecml extracellular matrix protein 2 5 0.072488445 -0.6360407T7 [ ] 0.0457T07TT4 0.550821632
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2861 | ENSRNOGO00D00IETTE |Elovid ELOVL fatty acid elongase 4 5 0455324322 0193814372 [ ] 0.023132542 0.830745T72
2562 | ENSRNOGIMD000E512 |Esd esteraze O 5 0.00B028855| 0479284568 i) [i] 0.046803531 0.6T00TE33
2563 | ENSRNOGOI0038918 |Etfbkmt |electron transfer flavoprotein beta subunit hysine methy 5 0.05862844 | D 3905IT118 0 [+] 0.033827738 0.690842815
2564 | ENSRNOGO0D00A444 |Fid coagulation factor X 5 0553285018 -D.147800141 L] 1] 0.014567023 1.068047754
2865 ENSRNOGO00D00158ET |Fidad coagulation factor XII| A1 chain 5 0.8B8TEIGI4 0.062244287 [ ] 0.043394249 1.363026232
2566 | ENSRNOGHI0001 1800 |F3 coagulstion factor |11, tissee factor 5 0.140851552|  -1.100184451 a [i] 0.044315427 1.516418522
2587  ENSRNOGII00 10805 | Fabpd fatty acid binding protein 4 5 0.084477822|  -DBIBETINOT 0 ] 0.025421488 0.5763T8089
2568 | ENSRNOGO0DDDZ2ES | Fam162a | family with sequence similarity 162, member A 5 0.056483138|  -D.531034688 L] 1] 0.02224418 0852358115
2569 | ENSRNOGO00D001EE0E | Fam168a | family with sequence similarity 163, member A 5 0.050885196|  -1.542152509 [ ] 0.03 1128267 1.210198788
2570 | ENSRNOGIII00ITIZY | FamZZTh | famiby with sequence similarity 227, member B 5 0.148355424 |  1.38TITZTTT i) [i] 0.00125965188 0.T02ET1TE4
2571 ENSRNOGIO000ZETE |Fasly as ligand 5 0.17891304| -D901362162 0 ] 0.045002588 0. 724445501
2572| ENSRNOGO0D00014553 |FheeodS | F-box protein 35 5 012772185 -0.E4TEE{Z2 ] 1] 0.041343788 0.8585858547
2573 ENSRNOGO0000MIE20 | Frod flavin containing menoooygenase 3 5 0.078262327| -D.6TIZIETIE [ ] 0.0236879652 1.157842878
2574 |ENSRNOGI0000019425 | Gabarapl? GABA(A) receptor-associated protein liks 2 5 0.047T117552| -D.500524415 a [} 0.013157228 0.555158431
2575 | ENSRNOGI00021T43 | Gbp2 guanylste binding protein 2 5 0.137505889| -D.B54108513 0 [+] 0.02 1198807 1.880572006
2578 | ENSRNOGO0D0IZETES |Ghpd guanylste binding protein 4 5 023603185 -1.311335558 L] 1] 0.034425832 2 578033578
2577 | ENSRNOGO0000032240 |Ghpd guanylate binding protein & 5 0.0B84302482|  -1.244937042 [ ] 0.01T0T1442 2196500271
2578 | ENSRNOGI0000Z2134 | Gbpd guanyiste binding protein famiby member & 5 0377455724 |  -DETI0Z4544 i) [i] 0.043D45855 1. 725022724
2575 | ENSRNOGOII0Z2110 |Gosam | germinal center-associated, signafing and maotility 5 0.100953448)  D.TI5111541 0 [+] 0.038725881 1.197847021
2580 | ENSRNOG0DN018282 (Gda guanine deaminase 5 0228735122  -D.4103045834 L] 1] 0.01535418 1.543880235
2581 |ENSRNOGIDD013551 | Ghitm growth hormone inducible transmembrane protein 5 0.085108TE1 -0.BEB12E312 ['] ] 0.041258548 0.650218153
2587 | ENSRNOGII0ZEZET |GpriT G protein-coupled receptor 171 5 0.435273425| 0152851506 i) [} 0.043B0ETE 1.03211848
2583 | ENSRNOGIMO004TTE | Getzl ghrtathions S-transfersse zsta 1 5 005104779 D 9908431559 i) i) 0.02T0T1443 0.242TEEE24
2584 | ENSRNOGO00IDIZIETE |GueyiaZ guanylste cyclase 1 soluble subunit alpha 2 5 0.07T0675126( -D.205503834 L] 1] 0.03816454 0.700805279
2585 ENSRNOGO00000 10603 |Gema granzyme A 5 0169792842  -D.BEB014858 [ ] 0.005482651 1.289154808
2585 | ENSRNOGI000 106861 | Gamk granzyme K 5 0.086881822| D ST4857581 i) [} 0.011937728 1.037513166
2587 | ENSRNOGOMI000 108X |Hadhb hydnoeoyscy-Cod dehydrogenasel3-ketoscyCod thiols: 5 0.05T3Z21564 078451887 i) i) 0.0389518752 0676399581
2588 | ENSRNOGO0M0032002 |Hapini hyaluronan and proteoghycan link protein 1 5 0314595545  -D.691938303 L] 1] 0.031238742 1.ETI78TTE3
2589 | ENSRNOGO0000010262 |Hde histidine decarbooylase 5 0. 758126198 0112011605 [ ] 0.04T135266 1.07T6T91872
2550 | ENSRNOGI001TS3 |Hegl heart development protein with EGF-like domains 1 5 0. 100450311 0. 2565TEEI4 i) [} 0.015882148 0.7356182T1
2591 | ENSRNOGII0ZISES |Herch HECT and RLD domain contsining EZ ubiguitin protein lig 5 0.07T1T21281 -2.054814578 a 1] 0.0168357559 2 BET1DE1ET
2852 | ENSRNOGO0DDNZ211588 |HistihZbh| histone cluster 1, HZbh 5 0653858053  -D.050305006 L] 1] 0.017255088 0606033153
2553 | ENSRNOGO0DD00ZE52T Hmen | hemicentin 1 5 35T [ ] 0.035258051 1.288826T1T
2554 | ENSRNOGDII0ZIE14 |Hsh2d hematopoistic SHZ domain contsining 5 a [i] 0.042216537 1208179415
25535 | ENSRNOGOI00013042 |Htrib E-hydrosgytryptamine receptor 18 5 0.5528T987TT 0.00IDEETEY i) 1] 0.018725811 0671904737
2558 | ENSRNOGI00D0028E50E |Ifi2TIZb  |interferon, slphs-inducible protein 27 like 28 5 0.452325046 0.245353732 ] 1] 0.002880217 2178231435
2557 | ENSRNOGO0DD00ZE2 18 |Ifidd interferen-induced protein 44 5 0.083585407  -1.216955685 [ ] 0.025891732 2067526832
2558 | ENSRNOGO0000043554 | Ifiddl interferon-induced protein 44-like 3 0122762252  -1.552612082 0 ] 0.018515068 26805212
2555 | ENSRNOGIII000IZ4TD | IfidT interferon gamma inducible protein 47 5 0. 7465953862  -D.137965812 i) i) 0.04TEERS2E 1.35885658T
2600 | ENSRNOGHD00E22T | |fihi interferan induced with helicase C domain 1 5 0.15325701T7 053322535 ] 1] 0.043585029 1435283102
2501 | ENSRNOGI00058D4 | Ifit2 interferon-induced protein with tetratricopeptide repeats 3 5 0.0571030%6| -1.6042TBE2E ['] ] 0.01681422 2.2B441117
2502 | ENSRNOGIO0ZZELS | Ifitd interferon-induced protein with tetratricopeptide repeats J 5 0. 184285511 -1.43728425T7 /] [} 0.027354111 2 B31ZB558G
2503 | ENSRNOGID0ZTHNE | Igtp interferon gamma induced GTPass 5 0.054562582| -D.915738142 i) i) 0.015202814 1.714258544
2804 | ENSRNOGO0D0004TEAT | I2ra interlzukin 2 receptor subunit slpha 5 0.731443348| -D.OBS11TOTS ] 1] 0.026365354 0.751552612
2605 | ENSRNOGD0DDD01T414 | IrfT interferen regulatory factor 7 5 0173382456 -D.976832508 [ ] 0.028261224 2.322138212
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2606 | ENSRNOGDO0MI0IS4TE | IrfS interferan regulatony factor 3 5 0201850645 -D.B23915045 [i] [i] 0.035358541 1.232852713
2607 | ENSRNOGD0000031138 | Ingm immunity-related GTPase M 5 0.1320358825 -0.98626582 L] 1] 00279543 1.723006555
2608 | ENSRNOGDO0M002 1802 | Isgi5 15615 ubiquitin-like modifier 5 0455636862  -D.324432588 [ ] 0.0235T554T 2.456855784
2609 | ENSRNOGDOO0DIIEZT | Itm2b integral membrane protein 2B 3 0.045485104| 0531177846 0 ] 0.011138818 0.613551508
2510 | ENSRNOGDIIN0261E | |vns1abp |influenza virus NS1A binding protein 5 0111455035  DEIT4ETOE1 i) [} 0.01837557T4 0928536127
2511 ENSRNOGII0010054 |Honmb2 | potassism calcium-sctivated channel subfamily M regu 5 -0.548881753 0 ] 0020084132 0.782488133
2612| ENSRNOGDO0DDNIG 145 |KIF12 KruppeHike factor 12 5 -0.6To450638 [ ] 0.035007379 0.561022552
2612 | ENSRNOGDOOMDIEZED | KIf4 Kruppel like factor 4 5 0. 415206771 L] ] 0.021197021 0.85682T924
2614 | ENSRNOGI0000046242 | HIFT Kruppel like factor T 5 0143016757  -D.BE3EIHIZE [i] [i] 0.033057 166 0. 732623057
2615 | ENSRNOGD00003 1515 |Kira Killer o=l lectinike receptor, subfamity A, member 1 5 0.058918557 |  -D.4613206525 L] 1] 0.022930625 1.338825678
2616 ENSRNOGDO000E01TD Krt1D keratin 10 5 0.246124681| -D.280578249 [ ] 0.027937T8T 0.612088607
2617 | ENSRNOGDOODDIE0ETE | KrtT2 keratin 72 5 o1 0.245495085 L] ] 0.00534268T 0.9058T4172
2618 | ENSRNOGD00000 14532 lipopohysaccharide binding protein 5 0. 116505455 0573812501 [i] [i] 0.01958085 1.19418554
2619 | ENSRNOGHD00168TY low density lipoprotein receptor class A domain containin 5 0.137395076|  -D.424152582 Q [+] 0.003203917 0.73T817398
2620| ENSRNOGDO00DII2EET lectin, galactese binding, solublke & 5 051535618 -D.525807015 [ ] 0.01T8IT185 1.310112761
2621 | ENSRNOGDO00001 2681 galectin § 5 -0.564TE0ELY L] ] 0.03T985752 1175795019
2622 | ENSRNOGD000033583 zinc finger protein TH5-liks 5 0.013445418| -0 455848586 [i] [i] 0.016381836 0.78384513
2623 | ENSRNOGI00000453853 | LOC 10021 interferon-inducible GTPase 1-like 5 0515717353  -0.300505587 ] 1] 0.046837666 1.325257519
2624 ENSRNOGDO000048202 LOC 10081 interferon-inducible GTPase 1-like 5 0.035245018| -D.2B5181108 [ ] 0.000438215 1.02044 0622
2625 ENSRNOGDOO0DI45229 | LOC 10081 proteasome maturation protein-like 5 0.972445866 -0.00e5EE13 L] ] 0.02TETTE0E 0.904458T58
2626 | ENSRNOGI0I00047782 | LOC 10091 apolipoprotein Li-Hike 5 0081176746 0. 70295785 [i] [i] 0.032855334 1015480695
2627 | ENSRNOGD0000015428 | LOC 10254 mitochondrial fission factor-like 5 007827474 -DB53384411 L] 1] 0.030308353 0.733532379
2628 | ENSRNOGDO0MN3ITY | LOC 10364 coiled-coil domain-containing protein 854like 5 0235373423  -D.18BTHG3RZ L] 1] 002059127 0.781483214
2625| ENSRNOGDO00001 2484 (LOC 10834 glutathione S-transferase alpha-2 5 0370335011 -D.476553221 L] ] 0.03TE0E11T 1623696525
2530 | ENSRNOGDIINNNAS083 | LOCEE13] similar to potassivm channel tetramerisation domain con 5 0. 108184401 -1.001263348 [+] i} 0.038091028 0.678881521
2631 | ENSRNOGD0000014654 | LOCES18] hypothetical protein LOGES 180T 5 0.05686023 -0.55146455 L] 1] 0.046170057 0,635 2
2632 | ENSRNOGD000D0E3TDE | Lonrfi LON peptidase N-terminal domain and ring finger 1 5 0102445452  -1.047540225 1] 1] 0.0371 14061 0805404715
2633 | ENSRNOGDOO0D0ITEIE | Lrc2T leucine rich repeat containing 27 5 0.071450245| 1154930847 L] ] 0.042273429 1.069421953
2634 | ENSRNOGD000000B0EE | Lrcd leucine rich repeat containing 4 5 0. 727852852 0.0B8420872 [i] [i] 0.011525446 0.595858579
2635 | ENSRNOGD0000012015 | Lrc49 leusine rich repeat containing 43 5 0170792773  -D.3BEZB4TEE L] 1] 0.021017559 0.631013274
2635 | ENSRNOGD000002 1053 |Lsr lipatysis stimulated lipoprotein receptor 5 0. 106895304 0.905257054 L] 1] 0.044725325 1.111520515
2637 | ENSRNOGDO00DIE 1812 |Lydc LyE-C antigen 5 0353266189  -0.4024585128 L] ] 0.007T212675 1. 303831296
2638 | ENSRNOGD0000007TIE1 |LyBe hymphocyte antigen & famiby member E 5 0273815481 -0 450256758 [i] [i] 0.033858506 1. 176762545
2639 | ENSRNOGD0000010642 |LysmdZ |LysM domain containing 2 5 0.113610785| -D.785853656 L] 1] 003340211 0.602803444
2640 | ENSRNOGD0000025502 |Lyvel hymphatic vessel endothelial hyalwronan receptor 1 5 0847558828  -D.0403356545 L] 1] 0.02 12068385 1.321841572
2641 | ENSRNOGDO00DIIS445 | Mal mal, T-cell differentiation protein 5 0175340182  -D.4586T1812 L] ] 0. 024680091 0. 853827275
2642 | ENSRNOGD00000136T4 | Megf1D | multiple EGF-like domains 10 5 0.1248T525( -1.22238045% [i] [i] 0007315151 0.683213302
2643 | ENSRNOGD0000025415 |Mettllib |methyltransferase like 118 5 0858881043  -D.230155284 L] 1] 0.011560141 0.B5TT4088T
2644 | ENSRNOGDO0MDN1S542 | MGG 1088] similar to interferon-inducible GTPase 5 0242588511 -D.ST0128483 L] 1] 0.041361354 2235724807
2645 | ENSRNOGDOO0DIEEI41 | MGC1161) similar to RIKEN cDNA 1700001ED4 5 0419526929 -0.228T12442 L] ] 0.014867585 0.690817931
2545  ENSRNOGDHI0E63ZE | Mocs2 mohybdenum cofactor synthesis 2 5 0.08531784| D 20TEID5EZZ i) [} 0.0059162156 O.TT3T10411
2647 | ENSRNOGI00M0012415 | Mpe1 mitochondrial pyruvate carrier 1 5 0.050822702|  -D.86015658% L] 1] 0033217916 0.736585288
2648 | ENSRNOGDOO0DI2538E |Mrpl3d | mitochondrial ribosomal protein L33 5 0.054835232|  -D 393545582 L] 1] 0.046025855 0.73881105
2649 ENSRNOGDOO0DI42T4D |Mrpld2 | mitochondrial ribesomal protein L42 5 0.001838454 0.50312116 L] ] 0.044481552 0.585250878
2650 mitochondrial ribosomal protein 518C 5 0. 516255481 [+] i} 0. 03826357 0.73508715

ENSRNOGH00M0217TE
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ENSRNOGIO0DIIIBXED | MemriD  |myotubularin related protein 10 0.002510953| -0 550TS2MET 0000582825 0. 70952316

EMSRMOGODI00 10205 | Mtuwrn maturin, neural progenitor d rentiation regulator homol 0.024452002| -0.5T4E04258 0.032558138 1.172013532

ENSRMNOGIDD00IT12ES (M1 myxovires {influenza virus) resistance 1 0275201434 -1.3TE30TI8E 0.035060272 177872
ENSRNOGIDD0MI15EI M2 M dynamin like GTPas= 2 0221193257  -1.206501853 0.025285773 3115374575

ENSRNOGII0IITETS | Mylip myosin regulstory light chain interacting protein 0.001890788| -0.506553305

0.002142818 0. 80408827

ENSRNOGI00DID14104 |MyeSb  |myosin Vi 0383175643 -0.427684456 0.045585105 1.118593153
ENSRNOGO0DII040122 | Myezi miyozenin 1 0.478621 335 0. 335605062 0.043279535 097164205

ENSRNOGODDDID 14815 |MyeeZ  |myozenin 2 0.056781325|  -0.854425905 0.041503 385 087370465

ENSRMNOGHDIIIMEESS | NEWGEN| nucleclar protein & 0.023B05255| 0519572247 0.003288187 0787237242

EMSRNOGI0IIMITIS0 |Mfkbia |MFKB inhibitor slpha 0570911937 -0.126014451 0037750362 1.222527824
ENSRNOGIIDMINZTED2 | Mmni N-myc {and STAT) interactor 0218883263 -0.307TBOG1S5 0.0255TET4T 0.773410808
£2 | ENSRNOGDODD0B0EEET (Mov nephroblastoma oversxpressed 0.578311012 0.0043287T1 0.024808151 1.415625563
ENSRNOGI0DIID10ZE2 | Mrgl neuregulin 1 032271585 0431100432 0.008025101 2. 230352588
ENSRNOGDIINIETO0 (Mag1 neuronal vesicle trafficking associated 1 0652802841 -0.1354Z3446 0,01 3520655 1.088812501
ENSRNOGIIDDMIZTELT [ Mxpe? neurexophilin and PC-ssterase domain family, member 3 0.056T04089)  -1.013935121 0.024452178 1.09737823T
EMSRNOGI0DIDN3ES |Oasla  |2-5 oligoadenylate synthetase 1A 046760582 -0.512300143 0.036118405 2.401358884
ENSRNOGO0DIIIIIZ20 |Oasib  |2-6 oligeadenylate synthetase 1B 0.258117085 -0.827TTT0T4 0.035238325 1.912532895
ENSRMNOGOODIIIISEE0 | Omd estepmodulin 0.0756807T12|  -1.3070659T45 0.0448509 2.0T0284083

9| ENSRNOGIMDO0NZIEDS (Opeml | opicid bi g proteinicell adhesion molecule-like -1.03157 1435 0004389561 1.57T04678TT
ENSRNOGI0IIZEE | P2nd purinergic recaptor P2 T -0.1047TEETT 0.005400524 1058595312
ENSRNOGODIIIDIIETZ |P2ry14  |purinergic receptor P2y 14 -0.485531443 0.015223778 0.996035403
ENSRNOGI0DDIIZI4EE | Parpd poly (ADP-ribose) polymerase family, member 5 0.222794014| -0.T0B525T15 004115352 1.4538155T1
ENSRNOGO0DDIIZE244 | PodhbiD |protocadherin bata 10 0.254307565| -0.332880402 0.014202124 1.041141719

ENSRMNOGIDDIEELE | PCOLCEY procollagen C-endopeptidase enhancer 2 0104185781 0. 4555TH262 0038064552 0.781028359

ENSRNOGIO0 12035 (Pesks proprotein convertsse subtilisindoexin type 5 0170287153 0. 3TERII51E 0.011390939 0.BEEZ12314

ENSRNOGIMI0) 15473 (Phactr?  |phesphatase and actin regulator 2 0.114874574| -0.BITEETE45 0000342252 0772178527

0.015017308| -0.33B157058 0024423212 0.761

ENSRNOGIO0DIIIETS | Fir ppirin 384

ENSRMOGODDD00 18845 |FlaZgla |phospholipase AZ group (1A 0.201984857 0.79356794 0.037256252 1. 78007525
9| ENSRNOGODDD000EE04 (Pppird2 |protein phosphatase 1, regulatony subunit 42 0.824695262( -0.088272309 0.000724584 0.820265442
ENSRNOGII0019330 | Procr protein C receptor 0.355646845 0.416104095 0.043213709 1.22052508
ENSRNOGIM00IM4483 (Ptprr protein tyresine phosphatase, receptor type, R 0126411144 -1.0427585895 0.045253359 1.207358258

ENSRNOGI00DII 14135 | Rabiifipd RAB11 family interacting protein 4 0.1535938%( -0.549146154 0001428245 0.585567T60T

ENSRNOGO0DDODISESE |Rabdla |RABIZA, member RAS oncogene family 0.2285145T8| -0.391285420 0.041430725 0.6TIT2BE4T

ENSRNOGO0DDOMSIIE |Rabd¥a |RABISA, member RAS oncogene family 0.125358248 0. To{E36E25 0.0330592545 0.9T88T1516

ENSRNOGHDIMIESTS | Reglg regenerating family member 3 gamma 0.654021304|  -0.130442584 0.000453555 2521201782

ENSRMNOGIIDMID14TE] |Ret ret proto-onoogens 0.185320047| 0508208221 0.01867T0023 1122120887

ENSRNOGI00DID 14027 | RGD1304| similar to 433343TD14Rik pratein 0.052285189| -0.623TE247T9 0031524871 0. 744815752

ENSRNOGD0DDIIITEET | RGD1309| similar to RIKEM cDNA BZ201 18HOT 0.0482665634|  -0.52426T0EE 0.0283537 0. 710811866

ENSRNOGO0DIODISES0 |Rgs1T  |regulator of G-protein signaling 17 072157476 -0.215430488 0.02T080335 0. 38502688

3

ENSRNOGHDHMI 14859 | Rnf1E ring finger protein 152 0.0530E2TES | -1.194080022 0.042517T5T7 05075725

ENSRMNOGIIDIIIZT145 | Rora RAR-relsted orphan receptor A 019170471 -0 5E2EE950E 0.04TES2235 0. BE05EE15

0.02408823T7 | -0.472054556

ENSRNOGII0MIIISE2S |Rppid4  |ribonuclease PAMRP subunit pi4 0013133845 0.652401883

ENSRNOGIIDIIMITESS (Rsad? radical S-adenosyl methionine domain containing 2 0.05TE214T -1.73835508 0.017042307 2. 188106712
ENSRNOGOIDD0050210 | RT1-CE1QRT1 class |, kocus CE10 0.085522074| -1.Z20974G252 0.021378526 08167438

enfenfenjenenfenfenfanjen|enfenfenfanjenenfenfenfanjenenfenfenfanjen|enfenfenfenjen|enfenfenfanjen|enfenfenfen|en|enlenfenfan|en|en

0.020435069 0.841322631

ENSRNOGOID0IIIZE44 |RT1-Da |RT1 class I, locus Da 0. 298114421
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2555 | ENSRNOGDOONI000TTT |RT1-53 |RT1 class b, locus 53 5 0157894504 -0.64015019 i) i) 0.012132163 1877604381
25597 | ENSRNOGDI045524 |RT1-T24-3RT1 class |, locus T24, gens 3 5 0. 279768533 -0.46802283 0 ] 0.018193228 1.4TT603564
2658 | ENSRNOGDO000042305 |RT1-T24-4RT1 class |, locus T24, gene 4 5 0.124420523| -0.695587379 ] [+] 0.010355423 1576791558
2555 | ENSRNOGDII0ZEERE | Ripd receptor {chemosensony) transporter protein 4 5 0. 284827351 -1.002451184 ['] 1] 0.03B505544 2352571604
2700 | ENSRNOGDO0PZI549 | SamdS | sterike alpha motif domain containing & 3 0.052373451 0 ] 0.020028481 1228447742
2701 |ENSRNOGDIIIII052444 |Samd¥ | sterile slphs motif domain contsining 9 5 0. 245543757 i) i) 0.041590552 2 5T98T1802
2702 (ENSRNOGIMIEITT |Scarad scavenger receptor class A, member 3 5 0. 268551545 '] 1] 0.015583546 1074455482
2703 | ENSRNOGD0000014358 |Scarsf  scavenger receptor class A, member § 3 0.704358044 1] [+] 0.0353 15654 1.488T02038
2704 | ENSRNOGDO000MIEZTE | Schipl schwannomin interacting protein 1 5 0.064047445|  -0.ETB424842 [ ] 0.02152 1068 0.83TEEBEI4
2705 ENSRNOGDIII011282 |Sdhaf?  |succinate dehydrogensse complex assembly factor 3 5 0.082812505| 0471420614 1] [i] 0.014088 258 0. BBREOEZ41
2706 | ENSRNOGDDII04459 |SdrocT | short o hydrogenssaireductase famiby 5C, membd 5 0.075112885|  -0.553572519 i) i) 0003260803 08368511814
2707 | ENSRNOGDII004033 |Semafa | semapharin BA 3 0.05058085 S0.91380816 Q ] 0.022332528 0. 779758355
2708 | ENSRNOGDO00D0ESDT |Slamfi  |signaling hymphocytic activation molecule famiby mennby 5 0.051048065| 0832787474 1] 1] 0.038122338 081432359
2709 | ENSRNOGDOOD0ZEEEE | Slc2Bal | solute carrier family 28 member 2 5 0.170458141|  -0.428524684 [ ] 0.02064T055 1.048395004
2710| ENSRNOGDO0DIEITEE |Slcddal | solute carrier family 43, member 2 5 0.069408385| 0653280762 L] ] 0.00T848285 1.26654T563
2711 | ENSRNOGHDITI13 | Slfn2 schlsfen 2 5 0.952948555 001355459 i) i) 0.017831253 1.045528875
2712 ENSRNOGI0ITEEE | Snwl SNW domain containing 1 5 0.080718355| 0755421328 0 ] 0.04648845 0625254553
ZT13|ENSRNOGD0000018012 |Spats2]  |spermatogenesizs associsted, serine-rich 2-ike 5 0.255218468| 0252887117 1] 1] 0.01591642 0805500733
2714| ENSRNOGDOOM0I0E434 |Sptbnl | spectrin, beta, non-erythrocytic 1 5 0.024124125(  -0.44245044 [ ] 0.0415784432 0586313082
2715 | ENSRNOGDODp0IME41 | Sstrd somatostatin receptor 4 5 0. 712664782 0. 105168586 L] ] 0.0 2896TEG 0692403331
2716 | ENSRNOGDINI0T1ZTE | Stk sarine/threonine kinass 3 5 0.00889138T| 0291114227 i) i) 0.04596TEG4 0.584345554
ZT1T |ENSRNOGDOOII004138 |Sbcbpd | syntaxin binding protein & 3 0.1015855458| 0. 784735514 i) i) 0.038501856 0830100542
2718 | ENSRNOGRI0090IT | Sulf1 sulfatase 1 5 0.095104476 0. 226147451 0 ] 0.047118544 0.973483546
2719| ENSRNOGDO0P0019242 |Sultial | sulfotransferase family 1A member 1 5 0.103808456 | -0.9487235T1 [ ] 0.0023 103441 1538001545
2720| ENSRNOGDI000IZERE1 | Susdb sushi domain containing & 5 0. 73355424 008312514 L] ] 0.001627681 091145850
2721 |ENSRNOGIIIND18315 |Tagap T-cell activation RhoGTPase activating protein 5 0104432522 0.732450135 i) i) 0.04158885T 1.04234508
2722 ENSRNOGHIM002033 | Tgfbrd transforming growth factor bets receptor 3 5 0.074285252| 073207137 i) [i] 0.037928764 0. 728958509
2723 ENSRNOGDI013518 | TIZ tolloid-ike 2 3 Q172505482 0712148912 0 [+] 0.048715951 0814534871
2724 | ENSRNOGD00D0032388 |Tirld tolHike receptor 11 5 0655580483 0. 287287542 L] 4] 0.0285T5381 0.342032373
2725\ ENSRNOGDOOPOIIEEIZ | Tmdsf1 | transmembrane 4 L six famity member 1 5 0.033192T45 -0.28801589 L] ] 0.0 485863 0. 585530972
2725 | ENSRNOGDIINNA5464 | TmemZZS transmembrane protein 2234 5 Q111785187  -0.831615845 i) i) 0.047091304 1.17887258T
ZT2T |ENSRNOGHIIII0ZE4TE | TmemZE2| transmembrane protein 252 5 0.067T16T58 054821452 i) [i] 0.0ZB05T444 1.255128507
2728 | ENSRNOGIIIZE 18D |TmemES |transmembrane protein 55 3 Q.27T3028136|  -0.763108809 0 ] 0.045152855 1.255714372
2723 ENSRNOGD00M001 1334 | TmemBic| transmembrane protein G3c 5 0550133784 0.284055745 ] 4] 0.035525835 0.7555213565
2730 ENSRNOGDDIMI045EE | Tmic2 transmembrane and tetratricopeptide repeat containing 2| 5 0.016882T94| -0.5G8T4TIAT ['] 1] 0.000250ETS 0615023311
2731 | ENSRNOGIIII0E0645 | Tprkbh Tp&3rk binding protein 5 0.08853385T i) i) 0.034830835 0554435455
2732 | ENSRNOGDIRIN03Z1S | Trim 16 tripartite matif-contsining 16 5 0. 206888422 i) i) 0.0059300738 0600428379
2733 ENSRNOGIIIIBET |Trim21 tripartite matif-contsining 21 5 0184108524 -0 38758211 0 ] 0.025245845 1.387733002
2734| ENSRNOGDO0MIDITIS |Trimb tripartite motif-containing 5 5 0085081305 -D.58B5115T1 ] [+] 0.041388245 0.83B525T36
2735 ENSRNOGDOODONES 15 |Tscd2d? |TSCIZ domain family, member 3 5 0.082328632| -0.TTET94TTZ [ ] 0.010313285 145478858
2735 | ENSRNOGRODI02I2E | Uap UDP-N-acetylglucosamine pyrophosphorylase 1 3 0.018381905 0 ] 0.00428543 0. TE6TToTE
2737 | ENSRNOGHND1 255D | Ugerh ubiguinokcytochrome ¢ reductase hinge protein 5 0.042708541 i) i) 0.022273581 0645707851
2728| ENSRNOGDOOIDIZTISE |Uspid ubigquitin spe: peptidase 18 3 017331122  -0.534457251 0 [+] 0.0288T4422

2733 | ENSRNOGDOOMNETITT | Xafi XIAP associated factor 1 5 0. 100445855 -0.723858 L] 4] 0.005140055

2740| ENSRNOGDOO00I0TIET | Xdh xanthine dehydrogenase 5 0.272388387| -0.136247242 [ ] 0.00TE8030G 1153883808
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2741 |ENERNOGDDID0IETIZT |Yest YES proto-oncogene 1, Src family tyrosine kinase 5| 0.0800EG4TE( -1.055306901 ] 0  0.047515208 1087004962
2742 | ENSRNOGDDIIID4TIZY | ZbtbTe  |zinc finger and BTE domain containing TC 5 0.84218316| -D.0GEEEI162 [i] i) 0.042566306 1.285523358
2T43| ENSRNOGDIII016629 | ZocheS  |zinc finger CCHC-type containing & 5 0.088325357|  -D.62548041T ] 0 0.035372181 0.653357542
2744 | ENERNOGD000001TEE2 | Zebi zine finger E-box binding homeoboo 1 5| 0.07T940558( -D.584010211 ] 0  0.028842454 0.685413114
2T45|ENSRNOGDDIII0IZ1E | ZfpZ8T er protein 287 5 0183738915 0355440211 [i] i) 0.0478285TT 0.69TTERDS
2T45| ENSRNOGDI001 4681 | Zfp2B5d finger protein 2850 5 0127547479 D 155163125 ] 0 0.000888504 0.712094075
2747 |ENSRNOGDD0D00E0125 |ZfplSS  |zinc finger protein 655 5|  0.0598ED00E -0. 34088657 ] 0  0.001058478 0.52412745
2748 | ENSRNOGDD0D0048510 | Zfp70%N finger protein T0Slike 1 3 00114559 0. 218700447 ] 0  0.015345728 0.51182542
2749 | ENSRNOGDDIII000054 | Abhdl abhydrolsse domain contsining B [3 0.08014088 1271144292 i) a 0015847183 |  -1.413474286
275D ENSRNOGDD0D0453E8 | Abo ABOD, alpha 1-3-N-acetylgalactosaminyttransferase and [ 0037740432 0.576818531 4] 1] 0.047007583| -D.720831381
2751 | ENSRNOGDINIIIBET |Acd ACD, shelterin complex subunit and telomerass recruitm| [ 0. 101808534 [Ra [} 1] 0.045192807| -D.BEEE2II64
2752 | ENSRNOGDDINI0EIITD | AdnpZ ADMNP homeobox 2 [3 0.0TZST20T1 0. 3560594407 [i] i) 0.026005517|  -D.606601083
2753 | ENSRNOGDIIII0E9445 | Aifm2 apoptosis inducing factor, mitochondria asseciated 2 [ 0.077BSTHI8 0.3975128T1 ] 0 0.040283568|  -D.E11457202
2754 | ENSRNOGDDII014510 | Anpep slanyl aminopeptidsse, membrans [ 0. DESEEE2E 2118526262 ] ['] 0.048018481 -1.521377281
2755 | ENSRNOGDDINI0SZZT | Apinr apelin recaptor [3 0.0557T13813| -1.543528848 [i] i) 0.035532584| D BZ2046582
2755 | ENSRNOGDDINI0S34T | Arhgap2t | Rha GTPase activating protein 25 [ 0.105978346 0958775853 ] Q 0.044279015|  -1.00452877T
2TET|ENERNOGDD00001868S |Apen] | ataxin 2Hike & 0.110853058| 0.215342218 ] 0 0.025524212| -0.6148355%8
2TEE|ENSRNOGD00000004T1 |Blgaltd  |Bsta-1,3-galactosyltransferase 4 [ 0.95505888 ] 0 0.023810579| -0.B14007057
2759 | ENSRNOGDDIIZETES | BSd2 BS5 domain contsining 2 [ 0137257259 1.152414783 i) a 0.041274328| -D.T25845262
2780 | ENSRNOGDD00010428 | Bahdi bromeo adjacent homology domain containing 1 [ 0.062155127 0. 2EETEREET 4] L] 0.021087057|  -0.703383808
2781 | ENSRNOGDD0D00E081S | Birch baculoviral IAP repeat-containing & & O0.06BZETITI| ZATE ] O 0.042212123| -1.7Z2E0ETET
2762 | ENSRNOGDDINI018685 |Budi2 BUD12 homolog 3 00880451 0.5T82T0282 [i] a 0.03871884| D ETOGEESG4
2783 | ENSRNOGDDI00STIS |C2edXl | C2C024ike [ 0.015051852 0.389434412 ] 0 3. 65838E-05| -D.530461382
2754 | ENERNOGD0000020225 |CapniS  |calpain 15 & 0.08%07T7028| O.79T02R542 ] O 0.028828728| -1.ZBES3B4IT
2T55| ENSRNOGDIM0100TS | CarZ carbonic anhydrase 3 3 0. 100085083 4 112564872 [i] a 0.0004TE1T4| -3EDT4ZI534
2755 | ENSRNOGDD000633D calsequestrin 1 [ 0.71585201 0.0TTBEEEET ] 0 0.02583TTST|  -1.2214957839
27ET | ENERNOGDD0000014E4 cytosolic arginine sensor for mTORC subunit 2 & 0.081916832|  0.44TDIETOT ] 0 0.01142855T| -0.GE8008343
2788 | ENSRNOGDD0D0D45215 chromobax 2 6| 0081912572  0.945237356 ] 0 0.045875864| -D.629B1G558
2759 | ENSRNOGDII0SE8T coiled-coil domain containing 120 [ 0.41TBEZ424 0. 158240889 i) i) 0.001T54085|  4D. 728256091
2770|ENSRNOGDIDMDMM0EI15 coiked-oil domain containing 130 & 0.18TEIBITI 0.47551258 1] 0| 0.047277222| -D.ETEEEESZZ
2771 |ENSRNOGDDID000T 128 CDEb molecule &  0.088401076 1.7320135M ] L] 0.035TETET| -1.480142342
2TT2| ENSRNOGDIND4T4ZT codanin 1 3 0.0142828TT 04275034227 [i] i) 0.022195848| D 842533587
2TT3| ENSRNOGDRI0E00T cell division cycle 45 [ 0082542548 1.762285733 ] 0 0.033406317| -1.357350811
2774 | ENERNOGDDODOD0ESES cyclin-dependent kinase inhibitor 2C & 01445540 0.952585280 ] 0 0.045075788| -0.7T3B045816
2TT5| ENSRNOGDHNN01 0350 centrosomal protein 41 3 0.435203385 0. 154257876 [i] i) 0.043232487| -D.654500663
2776 | ENSRNOGDI0ZE811 complement factor properdin [ 0.0211085T9 1.44345643 ] 0 0.014232805| -D.646961T15
2777 | ENSRNOGDDODDE0181 chitinase domain containing 1 & 0.08572B019| 0.625312102 ] 0 0.0342E3284| -D.6T01E2TT4
2778 | ENSRNOGDD0D001 0488 chondroitin pohymerizing factor 2 & 0.026053514|  0.555012481 ] 0 0.0081432( -D.7E3E

2TT9| ENSRNOGDII0ZII11 cartilage intermediste layer protein [ 0.05597138537 1. 143750821 i) i) 0.041398524| -1.318579484
2780 | ENSRNOGDIDMDMDIESTS chioride veltage-gated channel T 6| 0053733543 0.5556TETS4 1] O  0.0432BETT3|  -1.17EBEE2ET
2781 |ENSRNOGDD0D0DIE1S canopy FGF signaling regulator 2 &  0.054850576 1.583520148 ] 0  0.048803462| -1.072838877
2TE2 | ENSRNOGDHNN01 0841 collagen type VI slpha Z chain [3 0.0500TE546 1.087740425 [i] a 0.01488552T| -1.006151658
2TE3 | ENSRNOGDIIN0SETE cartilage associated protein [ 0.0E4BEE424 0.769530875 ] 0 0.043813888| -D.595064843
2784 | ENSERNOGDDOD00Z12ET d3 cytochrome b551 famiby, member DZ &  0.11888221T 1.688251192 ] O 0.03628287T| -0.B20200iGE
2785 DDOHD domain contsining 1 3 0.156588525| 4D.3115684T2 [i] i) 0.01605552T -0 BIIEEEET

ENSRNOGDI0MNI3481
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2785 | ENSRNOGDIII021232 | Ddrgkt DDRGH domain containing 1 3 0108188815 0. 701008713 1] [} 0.044701745|  -1.01058056T
2T8T | ENSRNOGI0020284 | Dhrs1 dehydrogenasa/reductase 1 [ 0.051973243 0559792017 0 ] 0.025827542| D TE0AE2158
2T8E | ENSRNOGO00D00 1658 | Dolk dolichel kinase [ 0.40844128 0.215832752 ] ] 0.0324656417|  -D.63138031T7
2789 ENSRNOGO0DDDIEZE4E | Dotll DOT like histone lysine methyltransferase [ 0.006252258 0.525352T06 0 ] 0.04780291(  -1.064038704
2750 ENSRNOGH00023303 | DpepZ dipeptidase 2 [3 0.3548TERIG 0.3BT90E545 1] [i] 0.035108558| -1.012012564
2791 | ENSRNOGOOID01STE | Dph2 DPH2 hamolog [ 0.213227839 0.234194531 0 ] 0.027T411075| -D.783548821
2752 | ENSRNOGO0DD0I0R0E2 | Daped DEAQ box RNA-dependent ATPase 1 [ 0.258261582 0.6B82662851 ] ] 0.024485652| 1167186222
2753 | ENSRNOG0DDD0ITHE (Dvi2 dishevelled segment polarity protein 2 [ 0. 145243776 0. 72038551 0 ] 0022207917  -D.771264852
2754 | ENSRNOGII0004TT41 |E212 E2F transcription factor 2 [3 0.23517T7022 0374584282 1] [i] 0.03T208331 0. 757372585
2735 | ENSRNOGDOMD01TEZE |Egrd earhy growth response 3 [ 0518858088 0.310854873 0 [+] 0.037133853| -D.B444585T3
2756 ENSRNOGO00DDI20E4T |Elps elengator acetyttransferase complex subunit & [ 007883529 1.272426545 ] ] 0.046387T94 -0.81915028
2757 | ENSRNOG00DDI20TSZ (Etv4 ets variant 4 [ 0. 214480381 0851142154 0 ] 0.02%817118|  -1.506283545
2758 | ENSRNOGIII00005245 |Exosc?  |exosome compaonent 2 [3 0175625581 0.50748T312 1] [i] 0.04910085 0. 79884555
2755  ENSRNOGI0 888D | Fanco Fanconi anemia, complementation group © [ 0. 108520032 1.32407291T7 0 [+] 0.03887658| -1.122830184
2800 | ENSRNOGODDDIETME (Fancg Fanconi anemia, complementation group G [ 0. 1768467 0.7BET14635 ] ] 0.042055444|  -D.7T1082189
2801 | ENSRNOGO0DDD045626 (Fasn fatty ack synthase [ 007488463 1467913491 0 ] 0.006523109|  -1.1750005E2
2802 | ENSRNOGHHMNN0 185 Fled15 F-box and leucine-rich repest protein 15 [3 0. 1468053789 0.9164T0255 1] [i] 0.04180382| -D.E2BBOTIST
2803 | ENSRNOGOI00004212 | Fhoowd F-box and WD repeat domain containing 9 [ 0128813185 0.6895922125 0 ] 0.035380009 |  -D.624551518
2804 | ENSRNOG0DDD020521 |Fen flap structure-specific endonuclease 1 [ 0.058461485 1.280482577 ] ] 0.015827315|  -1.28083168T
2805 | ENSRNOGHI0G1182 | Gabre gamma-aminobutyric scid type A receptor epsilon subun| [ 0625518212 0124887115 L] [} 0.04045708%|  -D.TES468306
2806 | ENSRNOGHI061145 |Garl GAR1 ribonuclecprotein [3 0.280881315 . a [i] 0.045088T52| D.E21112451
2807 | ENSRNOGOI00018441 | GgtT gamma-ghrtamyltran == T [ 0. 208858782 0.688811781 0 [+] 0.018752224 -0.97138815
2808 | ENSRNOGOD0M0 1851 |Gnbil G protein subunit beta 1 like [ 0254117823  -D.19238T044 0 1] 0014485313 -D.536TS485T
2809 | ENSRNOG000D00 18558 (Gpatchd |G patch domain containing 4 [ 0. 204138157 0.806035345 0 ] 0.008614098|  -0.75602T77T6
2810 (ENSRNOGIII00024T51 |HZafy2 |HZA histone family, member Y2 3 0. 266103027 0357827181 1] [} 0.005TToE01 -1.001440835
2811 ENSRNOGOI00052038 |Hauss HAUS augmin-ike complex, subunit 8 [ 0050475891 0885157335 0 [+] 0.015465726(  -D.6TITIEN

2812 | ENSRNOGO0DNIZE238 (Hghi HGH1 homeoleg [ 0.059190366 0.541156521 0 1] 00281565713 -D.BT1Z81043
2813 | ENSRNOG0DMDIZEE01 (Hegal Hhoydroscy-Z-oxeglutarate akdolase 1 [ 0.0TORIZTT 2025024047 0 ] 0.044554513|  -1.762394825
2814 | ENSRNOGHI0003I5ES | Ifnir] interferen, lambda receptor 1 [3 0.5055TEE58 0.055 140504 1] [i] O.008T1TE0E| -D.955201352
2815 ENSRNOGID001TSED | Itgal integrin subunit slpha L [ 0.074141507 0.5248024683 0 ] 0.047415282| -D.T41383522
2818 ENSRNOGO0DM0E0123 |KifeZ kinesin famity member C2 [ 0. 158802014 0835515845 0 1] 0.04503848( -D.TET433412
2817 | ENSRNOGODDDII0ZET |Kik1D kallikrein related-peptidase 10 [ 0.695868176| 0167321619 0 ] 0.026365285|  -1.271900002
2818 | ENSRNOGII0195TI |Leat lecithin cholesterol scyltransferass 3 0.21582345| -D.ZZB1ZE5TY 1] [i] 0.0136684437| -D.BDEIN5521
2813 | ENSRNOGI00005945 | Ldir low density lipopratein receptor [ 0.0B5T18502 1.72386572 0 ] 0.035220874| -2.0065740735
2820 | ENSRNOGODN0018542 (Lengd leukocyte receptor cluster member & [ 0.023144745|  -D 230043045 0 1] 0035347307 -D.658515455
2821 | ENSRNOGO0000011032 | Lhiplz LHFFPL tetraspan subfamily member 2 [ 0. 111484725 0. 740024351 0 ] 0.02687214( 1193173712
2822 (ENSRNOGII021028 |LOCTIM3]zing finger protein GE7-like 3 0105745548 0.TIBEZITET 1] [i] 0.024312808| -D.BEZSTH45T
2823 ENSRNOGII05TTI4 | LOC 100 CMRF25ike molecule-like [ 0.0888858435 0.854074489 0 [+] 0.018072547|  -D.900779403
2824 | ENSRNOGO0DN0013351 |LOC1009] chitinase domain-containing protein 1-fike [ 0.103115888 0611322504 0 1] 0.040355217  -0.6551535T8
2825| ENSRNOGO0DDDET4EE (LOC1025q uncharacterzed LOC102546683 [ 0.053858058 1183791715 0 ] 0.0005261T1 E1934651
2825 | ENSRNOGDI0054031 |LOC10254 uncharacterzed LOC102545T26 [3 0.0668B5T46 0.8B55965391 1] [i] 0.024748085| D 9505455599
2827 | ENSRNOGIO00 19082 | LOC 10358 serine/threonine-protein kinase SBK1 [ 0111875471 D.681188184 0 ] 0.02816081 S0.801T 08354
2828 | ENSRNOGO0000042488 | LOCEBDE] similar to natural cytotoxicity triggering receptor 2 [ 0.0885TE3R1 055222152 1] 1] 0.04684855|  -D.53573658T
Z829| ENSRNOGO0000045528 | Lreds leucine rich repeat containing 45 [ 0.1214585589 0.70876227T 0 ] 0.02942466( -0.68TEE2008
ZB30 | ENSRNOGOIDDDIZZTED |Mast3 microtubule associsted serinethreonine kinsss 3 [3 0707442555 0 [i] -0. 98897662
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2831 | ENSRNOGOODIIIEE0E2 | Maz WG associated zinc finger protein 3 0.10311413 0.585725195 i) [i] 0.04508T442| -0.917TH3E51Z
2832 | ENSRNOGOODIII0E134 | Mafy MEFY, pyrin innate immunity regulstor [ 0.09583215 1.368883606 Q ] 0.039861251 -0.619577848
2833 | ENSRNOGDO0MMIA0ES | Mrnip MRMN complex interacting protein [ 0.055585235 080578207 ] [+] 0.041085050| 0625223728
2834 | ENSRNOGDODII0ITESS | MssE1 MSEE51 mitechondrial translational activator [ 0.124585442|  -0.473102839 [ ] 0.01967E05T|  -D.ETB4TISZ0
2835 | ENSRNOGODINIIZ0IET |Mstol misate 1, mitochondrial distribution and monpholegy regul [ 0171812544 0545328848 /] [i] 0.044283222|  -0.B44257755
2835 | ENSRNOGOONNMIZEE2T | Mtc microtubule crosslinking 1 3 03184455 0328745524 i) i) 0.031721538) 0894572487
2837 | ENSRNOGODIIINE415 | Mab2 Ngfi-A binding protein 2 [ 0.058951245 1.590589100 Q ] 0.022310808| -0.742215481
2838 | ENSRNOGOIDIID 18881 |Mes nestin [ 0.325280258 0.082518701 ] [+] 0.018448855( -1.513631875
2B19|ENSRNOGODDIIIZ1352 | Moc2l NOC2-like nucleolar associated transcriptional repressor [ 0.073173588 0. 3438654623 [ ] 0.027371218| 0. 785060508
28B40 | ENSRMOGO0DDOD4ETIE |MupSZ  |nucleoporin 62 [ 0.058215571 0. TTZZBE8TT L] ] 0.036721054| 0. 707240916
2841 | ENSRNOGODIIIMIZETI | MupB5 nuclecporin 85 [3 0.050715537 i) i) 0.026954762 054812278
2842 | ENSRNOGIDDIIITEDS | P2ne purinergic receptor P2X 1 [ 0. 74T 0 ] 0.012 51 -0.662904505
2843 | ENSRNOGIIDIOD 16888 | Pask PAS domain containing serine/threonine kinase [ 0.0 5956 L] 1] 0.025783465| -1.578550005
2844 | ENSRNOGDODIIDI12TOS | Pogi2 pehycomb group ring finger 2 [ 0.063381148 [ ] 0.028051721|  -0.785333975
2845 | ENSRNOGD0DDID1S2EE | Pelpl preline, glutamate and leucine rich protein 1 [ 0.134487504 081315677 L] ] 0.045715261|  -0.780128054
2845 | ENSRNOGOOIIIIZE100 |Pexilg |peroisomsl biogens: actor 11 gamma [3 0137218585 0. 484274774 i) [i] 0.045955T55 0. 63856854
2847 | ENSRNOGOODIG0T0 | Pigl phosphatidylinosital ghycan anchor biosynthesis, class [ 0.125562237 0.472906334 0 ] 0.007858508 -0.6983T1205
2848 | ENSRNOGO00D0DIE040 | Pimreg | PICALM interacting mitatic regulator [ 0.130391835 1834557875 L] [+] 0.038ETEEST -2.21450208
2849 | ENSRNOGD0DDOD 18484 | Plk2 poke-like kinase 3 [ 0.050585828 0. 90535664 [ ] 0.003648542|  -0.952540852
2850 | ENSRNOGD0DDID15EE6E | Plppd phesphelipid phosphatase § [ 0.0558TETE 1364763042 L] ] 0.048488242|  -1.021855662
2851 | ENSRNOGOODIINIGTT | Pnplat patatin-like phospholips: jomain containing & [3 0.05T204807 0.57387T401 i) i) 0.037872452| -0.786212085
2852 |ENSRNOGODIIIND1449 |PomiZ21 [POMI21 transmembrane nucleoporin [3 0.130318808 0.485171345 i) i) 0.043408179|  -0.TIB455825
2853 | ENSRNOGOOIII 15450 |PppiriGa |protein phasphatase 1. regulatory subunit 184 [ 0.0905T9584 1. 117840294 0 [+] 0.03365 -1.17056813
2854 | ENSRNOGOD00II 10674 | Ptpni protein tyrosine phospha , man-recaptor type 1 [ 0.05048383 0. 734254460 [ ] 0.038247778|  D.ETIEITOIT
2BEE | ENSRMNOGOODDIDITIES | Ctrtl quevine tRNA-ribosyltransferase catabytic subunit 1 [ 0.192224674 1.046558402 L] ] 0033468037 -0.910424025
2855 | ENSRNOGOONNID18T2ZS | Rad3a RADS checkpoint clamp component A [3 0.06ET8E 0.538152194 i) i) 0.000503385|  -1.051022545
ZB5T | ENSRNOGOODIIM5568 |Rbmi4 | RNA binding motif protein 14 [ 0.050248742 0.582531402 i) i) 0.015812944|  -0.838450225
2858 | ENSRNOGODDIINE0106 | Roct regulator of chromasome condensation 1 [ 0.0524T3347 11632717 0 [+] 0.021075581 -1.193991258
2855 | ENSRNOGIMII0E32T | Rec? regulator of chromosome condensation 2 [ 0.07T4544054 2032560535 1] 4] 0.016542473|  -1.1T1682408
2850 | ENSRMOGD0DDOD11272 |Reepd  |receptor accessory protein 4 [ 0.051238672 1.026707481 L] ] 0.020692987 | -1.227905437
2851 | ENSRNOGODNNIIIEZIS | Repint replication initiator 1 [3 0.01265058T| -0 442553702 i) [i] 0.012107027| 0638918534
2852 | ENSRNOGOODIIIET13 | RGD1561| similar to miIAATSZ2 protein [ 0.0605083T9 1.052734162 i) [i] 0.03047778|  -1.011318381
2853 | ENSRNOGODIIID423T4 | RGD1566( similar to novel protein [ 0.983800428 5 0 ] 0.025158541 -0.83357885
2854 | ENSRNOGD00DNZIE14 | Rimklb  |ribosomal medification protein rimi-ike family member [ 0.14537T008 0.511225756 ] [+] 0038328322 -0.6334 4508
2855 | ENSRNOGO0DDOD19474 |Rsph®  |radial spoke head & homoleg [ 0. 0BES20625 0. 879743584 [ ] 0.0227908635|  -0.582053TE5
2855 | ENSRNOGODDIIIIESSS (RT1-AT  |RT1 class I3, locus A1 [3 0. 408TEER1 318171018 i) [i] 0.04472ET43 -1.431545432
ZBET |ENSRNOGOOIIIA0TIZ |RT1-AZ  |RT1 class I3, locus AZ [ 0152074891 0.2372823T7 i) i) 0.0ZBEEETET| -1.234367841
2858 | ENSRNOGODIIIINTT04 | Runxi runt-relsted transcription factar 1 [ 0.052813737 1. 225285752 0 [+] 0.035018378| -0.842T73278
2858 | ENSRNOGDO0DIDD1414 | Serpined |serpin family E member 1 [ 0.0627T6TT4 1.7796881264 ] 4] 0.020037853( -1.134588813
2B7T0| ENSRNOGDODDID 18412 | Bl SF11 centrin binding protein [ 0.0020006% 0. 256285213 [ ] 0.000568416|  -0.81T403244
ZBT1 | ENSRNOGO0DDID01425 | ShZb2 SH2B adaptor protein 2 [ 0.06751452 1282855915 0 ] 0.046600028|  -1.194805257
2872 | ENSRNOGODDIIMEZTE | Shmtd serine hydroooymethyltrans ferass | [3 0.07T825015 DBT4TISTID i) [i] 0001827253  -0.B4T1E5TH
2873 | ENSRNOGOOIIZ0T03 |Sipail?  |signabinduced profiferation-assecisted 1 like 3 [ 0.(2553528 0.57391348T7 0 ] 0.013288257| -0.829017349
2874 |ENSRNOGIOMIIE0145 | Sied 51X homeobox 5 [ 0.091200331 1.032353338 L] 4] 0.041147852| -0.56255858T
2875 | ENSRNOGOODDIDI1ETES | Slc16ai? |solute camier family 18, member 12 [ 0.22T188124 0. 12227754 [ ] 0.042844525|  -0.586037626
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2876|ENSRNOGI0N00038001  |Ske25al | solute carrier Emily 25 masmkes 1 g 10.125634388) 1129261484 L] L] 0.032253775| 726584234
77| ENSRNOGI000004 7357 |Sic2506  [soiute carmier Gamily 25 member § H O TEISHIA08 0041050036 0 L] 0046302393 10589364251
ZHPE|ENSRNOGIONOIXE5]  |Sledfell | solute carmier family 28 member 6 g LTS nier] O AS0815301 L] [i] [iliei: CARE 1153355533
2873|ENSRNOGI0N00018340 |Sle2Bal | solute carmier Eamily 28 member 1 g LE22863057| 0235532755 L] Q) 004553318 10.718587983)
2580| ENSRNOG0000054142 Sic30a2  [solute carrier Emily 30 mambee 2 | 0235332184 0B0IA0E5 0 L] 0.01BA08427| BS3TIE08)
2881 |ENSRNOGIONOI2SA01  |Sledfe? | solute carrier family 35 member A2 g T S0ETAS OASEA5TH L] [i] 0 CRSENET 5 ASAETI6E
2882|ENSRNOGIOD0000MEIS  (Sloflad | sdute carmier Gmily £3 member 2 g LRE=Sraling] 1.50310535)| L] Q) Q02501262 974885682
Z5E3| ENSRNOG0000025544 Sl el carriesr anily 9 masmieer AS | UBSE340804 ODEMEIEIX 0 1] 0014331701 LEASTEDED
ZHA4|ENSRNOGION0IZIE0Y |Shcli? [ cowrier family 9 menber B2 g a1031a57 1 Q813016167 L] [i] [llis-ps ARt (1 SREET AT
2885|ENSRNOGI00000111E2  |Smood  |single-porss membrane protein with coled-ool domains 4 g Q080181223 1087082547 | L] ) 002955156 080647835
2886|ENSRANOGI0000015583  |SmydS  |SMYD Emily memker 5 g QOEIETT25 0835532742 L] L] 0045134473 QBET743198)
28A7|ENSRNOGION001G1E7  |Spetd]l  |spermatogenessis associxed 2 fike g QOASTAIA [l =t L] [i] 0128500563 1E3231.7706|
2858| ENSRNOGION00S23?  |Soais? [spermaiogenesis assocated, serine-rich 2 E| Lilirz abi =] QE71:30355) L] ) il o] 0787143218
2883|ENSRNOGI0000007200 |Sreni2 steral resguiatory demnent binding ransoripiion oo 2 E| 10012505856 (L3673053) 1) L] 000422535 A23421507|
00| ENSRNOGI000000 1428 |SdcE werineEraonine kirces 38 ke g LRk ] 0474257356 L] [i] [iliS bl 7! QUB0EHITSS
2831|ENSRNOGI0N00015632  |Tafle [ TATA-bax Binding profein associated foior, RNA paymerase 1 E| 07 A052524) 10350292 L] ) 003324343 1.397354652
28R ENSRNOGI0N0NNTAZ]  |Tars eyl SN syriwstes g Q051902903 Q741370203 L] L] 0.0358317.36| 614233557
ZHEI|ENSRNOGION001738  |Thoidilh |TBC1 domain Bmily, member 106 g QTSI 0.41554766| 1] [i] [llic impl: 76T 14724
2834|ENSRNOGION0001ET7E  |Tela2 sedernere mariernce: 2 g 0053305013 1.105787 14| L] ) 003862452 1115037118
2835|ENSRNOGI0N0113E7  (Tesd 22t masryleytemsines dicacygeress 3 g 10.198370554) 0.724361426| L] L] 00426355 0753331219
20| ENSRNOGION00163  |Tig Tric- fund gese g 01338533115 0. A5270A454) L] [i] [l v} QB5177EE1
2837|ENSRNOGI0000015308  |Tgil TGFB-induced facior hormeatos 1 g il s serp e 1.075586474| L] 4] 0.033613406| 616553356
2838|ENSRANOGI0D0IIINE  |Timeess | Smesess circadion doc g Q10225121 1316703533 L] L] [l et 1524799334
ZHE|ENSRNOGIONOINGEE  (Tm7sl2  |raremenbrane T superbmily member 2 g L IBEIEILT| 0580031 42| L] [i] 005445 11531228503
2900|ENSRNOGI0N00006513 | Tren 107 |rarsmembrane praen 107 E| 163386884 L] ) 0.005167485] {1.765688302)
2901|ENSRNOGI0N0N017I22 |Trmem 129 |rarsmembrans praksn 123 E| (0BG 120264 0457702334 1) L] Q023701483 708433084
Z2|ENSRNOGIO000038607 | Trmemdll |rarmmenbrane prowen S68 g 45838356 0.01241417%2) L] [i] 0C0ET 1818| 830733554
2903|ENSRNOGI0N0I20TE  |Tmenda  |rarsmenbrane praen 84 E| 058297583 1.780434355| L] 4] 0081857453 1. £90658205
2904|ENSRNOGI0NIZX2  |TrksMa | TMF recepsor sugesrfamily mesmber 18 E| 0055808241 0571025500 1) L] [ilice: o Q802731259
Za05|ENSRNOGION0000E145  (Tradd Trd recaior - assacted facior 3 g CLOSSSENTTT| 0 SfEa5T | L] [i] 001658502 (1 AEASEE 5
2908 ENSRNOGI0N00008838.  (Trmisd  |RNA mefndrarsierase 84 g 01052555688 0977867501 L] ) 0023155364 073555002
2907|ENSRNOGI0N0EITII (Tram Sregitinin st protein E| 10108852231 2 IATEEE 1) L] Q08107057 | 2233778507
08| ENSRNOG00000120 158 Trpc2 rarmiont necegior poterial cafion channed, subBmily O, membes| H 0107836301 0.7BIALITTT| 0 L] 0032707351 1057743073
2900|ENSRNOGI0N00ET12 (Tt [ Ficmiiate sulfrrarsiorase ke doman cantaning 1 g 0227083783 0:253805306| L] 4] 0029726315} E2536473)
2910|ENSRNOGI0N00024578. (T2 ety Eaamilly masmiee 2 g 0.10453588 1.193342825| L] L] Q03373351 1.383525358
2911| ENSRNOG0000000538 Tl utwiin, egeilon 1 H 0EZ218744) 1.381900438 0 L] 0043256396 1.1:58353383)
Z12|ENSRNOGIONO0TIHE  Ushi U6 snRNA bBiogenesis phasphodiesiensse | & 00FF34057 0830585572 L] ) [l R A7323 1059
2913|ENSRNOGION000MI2 [Vasi warkikin 2 g E1ET0ESY 0.5576E6 ) L] Q) 002250108 782904325/
Z914|ENSRNOG0000034258 Mrp2 [ xir actin-binding repest containing 2 H 0112286157 06074354 0 L] 0016724364 0L FEPISHIET
Z915|ENSRNOGIONOIITE5S (TS zin: finger and BTE domain containing 45 g ZEI07 26 .11 1262502) L] [i] [l a2 QETTEMSS1D
2916|ENSRNOGI0D0000563] (T s fnger and BTE doman conitaring 43 g E18823254) 0.345931253)| L] Q) 0023553962 QETH18172)
2917|ENSRNOGI00000 18631 Fiaer | zirw: fimgpesr prrestesinn { C2H2 type) 278 | QOBS345257 1273355174 0 L] 0.0SRS0SEIT| 1262912954
Z8|ENSRNOGION00016608 (Zh5ra zinc: finger protesin 579 E| ET2422108) 0.047525142] 1] [i] 0045253155 OSE2TI 38
2919|ENSRNOGI0N00NIGA2 |ZhaT2 i finger protein G832 E| 025861513 018445056 L] 4] 0038519535 613842657
2920 ENSRNOG000002 3536 [ Acgred 1 acwession G pratein-couplsd receptor D1 7| 003104779 1510251364 1 1 008 170809 0358081578
Z2|ENSRNOGI0000030021  |Cdf | chernokine {C-C madf) ligand & 7] L AZSA7 38| 0.728511735) 1 1 [illic: el 1. IME5TRA0Y
2922| ENSRNOGI0000014361 Edril endciwdin 1 7] Q7831539 0533531547 | 1 1 0010225515 LA79751255)
2923|ENSRNOGION0NIZED (G gitarnine- fruciose- 6 phospiune ransaminese 2 7] LONE151 162 0819385325 1 1 0013630232 615334558
24| ENSRNOGI0000006 151 Flaglh resgereraing family mernber 3 beta 7 [Tt reriPas] EXi-paliise 1 1 [illie=wi) 2TAP4TA55)
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2.6. Identification of differentially expressed genes (DEGs)

To investigate the collective association of up- and down-regulated signaling pathways,
a network model was reconstructed to describe the interactions between interactions between
differentially expressed genes (Figure 15A). The network has shown that metformin treatment
inhibits increased inflammation and apoptosis by lowering the Tgf-B/BMP signaling pathway.
Therefore, these data suggest a positive effect of metformin on myocardial I/R injury,

consistent with previous results.
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Figure 15. Network model and gene expression level from mRNA-seq.

(A) Network model describing interactions among signaling pathways.

Arrows and suppression symbols, activation and inhibition in signaling. “+p”,

phosphorylation. Red and green denote up- and down-regulation, respectively.

(B) Gene expression levels obtained from mRNA-seq. The data are presented

as mean + SD. For each gene, all the significant differences (see Materials

and Methods) from the two comparisons were indicated by an asterisk: * p <

0.05 and ** p <0.01.
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3. Discussion

In this in vivo rat myocardial I/R injury model, total weight changes, relative heart weight,
left ventricular systolic and diastolic function using echocardiography, myocardial infarct size,
histopathology, and the degree of fibrosis, mMRNA sequence from left ventricles were evaluated
during the study period. These data show that metformin successfully attenuated left
ventricular diastolic dysfunction induced by transient LAD ligation in this animal model.

Metformin is a first-line anti-diabetic agent (18), a biguanide, which inhibits glucose
production in the liver and muscle, increases glycogen synthesis, and increases activity of
GLUT4 receptors, improving insulin resistance and lowering blood glucose. This study was
designed to determine the effects of metformin on AMI closely associated with the metabolic
syndrome (1). Previous mechanistic studies of metformin have been performed using
isoproterenol-induced MI in a rat model (22), but the cardio-protective action of metformin is
not entirely due to its anti-hyperglycemic actions (19, 20). With the recent development of
new formulations of metformin, its efficiency and tolerability have improved, and its clinical
application has expanded. In other words, it allows drug repositioning to take advantage of
non-glycemic effects (43-48). Previous studies have described the non-glycemic effects of
metformin, including its potential to improve cardiovascular clinical outcomes, anticancer
effects, and longevity (49). In addition, the United Kingdom Prospective Diabetes Study
(UKPDS) noted that intensive blood-glucose control with metformin reduced the risk of MI
by 39% over a 10-year period (50), supporting promising results related to the protective
effects of cardiovascular complication of diabetes mellitus of the UKPDS clinical trial (51).
Other studies have shown that potential cardiovascular effects of metformin treatment are
independent of glycemic control, as patients receiving intensive glycemic control with
sulfonylurea or insulin did not improve cardiovascular outcomes (44, 52). In studies on
longevity, metformin treatment has shown a possible effect on extending life span. In fact, the
dietary restriction mechanism of metformin has long been known to increase longevity (53-
56). The PRESTO clinical trial highlighted the relevance of metformin therapy, demonstrating
that treatment reduced mortality and MI in diabetic patients with diabetes undergoing
percutaneous coronary intervention (57). Prospective clinical trials evaluating the use of
metformin in the treatment of cardiovascular disease are on the rise, and a decrease in all-cause
mortality has been observed in patients with CKD and chronic HF (52), which may lead to

expanded indications for metformin in disorders presently thought to be contraindications.
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Previous studies on a model of myocardial I/R injury in rats have exposed metformin for
a relatively long-term at least 2 weeks and have rarely tested left ventricular diastolic function
using echocardiography (13-16). The current study highlighted the positive effects of
metformin on acute MI. Weight loss associated with metformin treatment has been identified,
and as reported in previous studies, the increased heart weight/body weight (%) in the MI-
induced group reflects cardiac hypertrophy (43). Echocardiography data showed no recovery
of left ventricular cardiac dysfunction in the early stages of ischemic reperfusion injury in this
rat model during the experimental period, but metformin treatment significantly improved left
ventricular systolic function on day 7 and significantly attenuated left ventricular diastolic
dysfunction in the early stage of MI onset. E/E’ values are known for reflecting an important
indicator of cardiac diastolic function and poor outcomes in humans, but there are some
limitations on the use of E” and E/E’, which show only the global function of LV. However,
further studies are planned using the quantitative evaluation of regional function and the filling
dynamics of the LV using strain, strain rate, and speckle tracking with color tissue doppler (58,
59).

In addition, the pathologic consequences of MI appear primarily in human coronary
arteries and myocardium (60). The initial post-MI changes and MI lesions after MI can be
classified by light microscopy over time. Previous studies have demonstrated different types
of lesions in humans using hematoxylin and eosin staining, and advanced lesions have also
been observed in the current rat myocardial I/R injury model. For example, persistent
coagulation necrosis was observed on day 7 in MI sample from rats, which can occur in
humans on days 3-7. Additionally, lesions due to macrophage phagocytosis, nuclear dust and
endocardial fibrosis can occur in humans at 2-3 weeks and can be identified as complex lesions
in the same rat heart sample. Masson’s trichrome staining was also used to study pathologies
of muscle (muscular dystrophy), heart (infarct), liver (cirrhosis), or kidney (glomerular
fibrosis), to determine the degree of fibrosis in LVs to confirm the presence of connective
tissue.

Moreover, despite metformin’s clinical significance, there has been no systematic
exploration of the alteration of the molecular signature by metformin in the rat myocardial I/R
injury model. In this study, gene expression profiles of rat myocardial I/R injury mode were
examined and our transcriptome profiling approach provides a list of DEGs that expands the
current list identified in existing experiments. Gene ontology biological processes (GOBP)
and network model can provide a molecular basis for understanding immune/inflammation

and cardiovascular system alterations in myocardial I/R injury. In this study, we demonstrated
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the promising positive effects of metformin on left ventricular diastolic dysfunction in a rat
myocardial I/R injury model using echocardiography. These data provide a further

understanding of the impact of metformin on the onset of AMI in high-risk patients.
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Chapter . Efficacy study of sappanone A

1. Materials and Methods

1. 1. Animals

Sprague Dawley rats were purchased from Koatech (Kyungki, South Korea). All rats were
housed three per cage and fed an autoclaved pellet diet (SAFE + 40RMM; SAFE Diets, Augy,
France) ad libitum. The environmental conditions were maintained at a temperature of 22 +
1 , with the relative humidity of 50 + 10 %, using 12-hour light/dark cycles, illumination at
150-300 Lux, and ventilation 10-20 times/hour. These conditions were monitored hourly for

24 hours and maintained within acceptable range throughout the study.

1. 2. Study design

Sprague Dawley rats (8-week-old adult males, mean weight: 285.33 + 5.09 g) were divided
into four groups (eight rats/group) as follows: A) Normal group, B) MI group, C) MI +
Curcumin 25 mg/kg group, D) MI + Sappanone A 50 mg/kg group (Figure 16). Rats in groups
A and B received vehicle (10% dimethyl sulfoxide, DMSO, cat.co. 472301, Sigma-Aldrich,
St. Louis, MO, USA and 90% polyethylene glycol, PEG400, cat.co. 91893, Sigma, St. Louis,
MO, USA), and rats in groups C and D were treated with 25 mg/kg curcumin, and 50 mg/kg
sappanone A dissolved in vehicle and administered orally daily for 5 days (from pre-ischemia
to day 4 post-surgery). The study design (Figure 17) was approved by the Institutional Animal
Care and Use Committee of Daegu-Gyeongbuk Medical Innovation Foundation (DGMIF-
18041705-01).
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Figure 16. Chemical structure of sappanone A.
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A Normal, Vehicle, Echo (d1.4)

B MI, Vehicle, Echo (d1,4)

Cc MI, Curcumin 25 mg/kg, Echo (d1,4)
D| MI, Sappanone A 50 mg/kg, Echo (d1.4)

Figure 17. Study design for the efficacy study of sappanone A.
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1.3. Rat myocardial ischemia/reperfusion injury model

Animals were anesthetized with alfaxalone (50 mg/kg, IP) and xylazine (5 mg/kg, IP).
After anesthetization, rats were intubated and ventilated using a ventilator (Harvard Apparatus
VentElite, MA, USA) and maintained at a tidal volume of 3.0 mL/kg and a respiratory rate of
60 breaths/min. During surgery, all rats were placed in a supine position on a heated plate and
monitored by ECG, and the rat myocardial I/R injury model was induced by the ligation of the

left anterior descending (LAD) coronary artery for 30 minutes.

1.4. Echocardiographic analysis

Echocardiography was performed on day 1 and 4 after MI surgery, using Vevo2100
(Visual Sonics Inc., ON, Canada). Rats were anesthetized with alfaxalone (50 mg/kg, IP) and
xylazine (5 mg/kg, IP) and were monitored by ECG in a supine position, and maintained body
temperature at 37°C. Echocardiographic parameters follow the American Society of
Echocardiography guidelines (1). As described in the preliminary study, left ventricular
systolic and diastolic function was evaluated by echocardiography using B-mode, M-mode,

Doppler color flow, pulsed wave Doppler, and tissue Doppler.

1.5. Myocardial infarct size

On day 1 after induction of MI, rats were euthanized with 5 % isoflurane, and their hearts
were excised. After reperfusion with 0.9% normal saline, 2 ml of 2 % Evans blue (Sigma, St.
Louis, MO, USA) was perfused into the hearts. The hearts were then sectioned into 2 mm
transverse slices and immersed in a 1% solution of 2,3,5-triphenyltetrazolium chloride (TTC,
Sigma, St. Louis, MO, USA) at 37°C for 15 minutes in the dark. The infarct area, area at risk,
and left ventricle area were analyzed using Image J software (National Institutes of Health,
Bethesda, MA, USA) and expressed as the ratio of the area of the ischemic zone over the LV
area (IA/LV).

108



1.6. Serum chemistry of cardiac marker

Blood samples were collected from the abdominal veins of rats on day 1 after MI surgery.
For evaluation of serum chemistry parameters for cardiac markers, blood samples were placed
in serum separate tubes (SST tube, cat.367989, BD Inc. USA) for at least 30 minutes at room
temperature and centrifuged at 3000 rpm for 10 minutes. Serum samples were separated for
use in cardiac marker assays and serum cardiac marker analysis was performed using a TBA-
120FR automatic chemistry analyzer (Toshiba, Tokyo, Japan). Serum creatine kinase-MB
(CK-MB), lactate dehydrogenase (LDH), and aspartate aminotransferase (AST) were

measured.

1.7. Histopathological analysis

On day 4 after MI surgery, rat hearts were extracted after blood removal for histological
evaluation (n=3) and fixed in 10% neutral buffered formalin (BBC Biochemicals, Mount
Vernon, WA, USA). Formalin-fixed heart tissues prepared for analysis using a tissue processor
(Thermo Fisher Scientific, Inc., Runcorn, UK). The paraffin-embedded tissue blocks were cut
to a thickness of 4 pum, mounted on glass slides, and then stained in hematoxylin
(YD-Diagnostics, Kyungki, Korea) and eosin (BBC Biochemicals, Mount Vernon, WA, USA)
using an autostainer (Dako Cover Stainer; Agilent, Santa Clara, CA, USA).

Under light microscope in H&E-stained slides, the distinction between mature
lymphocytes and other three types of cells (immature lymphocyte, mature/immature monocyte)
were possible to score, as shown in Figure 22 and Table 8 by three independent pathologists.
However, the distinction between these three cell types (immature lymphocyte,
mature/immature monocyte) was almost impossible under the microscope with H&E slide.
Therefore, these three types of cells were collectively referred to mononuclear cells. As
described above, the term “mixed cells” refers to a state in which lymphocytes and monocytes
are mixed as shown in Table 8.

To assess fibrosis, tissue sections were stained using a Masson’s trichrome staining kit
according to the manufacturer’s instructions (ScyTek Laboratories, West Logan, UT, USA).
After staining, the parasternal short-axis area with papillary muscle (PM), and the medial and

apex areas of the left ventricles were scanned with a slide scanner (Pannoramic SCAN II;
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3DHISTECH, Budapest, Hungary) and captured by a slide viewer (Case Viewer;
3DHISTECH). Morphometric analysis of fibrosis was performed using Image J software
(National Institutes of Health, Bethesda, MA, USA). In Masson’s trichrome-stained sections,
the blue area (collagen fiber) was measured in comparison with the total red area (left ventricle)

and the results were shown in Figure 23.

1.8. mRNA sequencing and data analysis

For gene expression profiling, using Trizol reagent (Invitrogen Life Technologies, Grand
Island, NY, USA), total RNAs were obtained from the LV tissues including interventricular
septum of rat hearts from the four groups (normal group, MI group, MI + Curcumin group,
and MI + Sappanone A group) on the day 4 after MI surgery. Total RNA integrity was
analyzed using an Agilent Bioanalyzer. RNA integrity values for all samples were larger than
7. Poly (A) mRNA isolation from total RNA and fragmentation was conducted following
manufacturer’s instructions. The adaptor-ligated libraries were sequenced using an Illumina
NovaSeq 6000 (Bioneer, Daejeon, Korea). In each condition, the mRNA-sequencing analysis
was performed on tow biological replicates obtained from independent rats (Table 9).

Adapter sequences (TruSeq universal and indexed adapters) were removed using
Cutadapt software (version 2.7; https://cutadapt.readthedocs.io/en/stable/), and the remaining
read sequences for each sample were aligned to the Rattus norvegicus reference genome
(Rnor_6.0) using TopHat2 software (version 2.1.1) with default parameters (38). After
alignment, using HTseq, the number of reads mapped to the gene features (GTF file of
Rnor 6.0.90) were calculated (39). Then, read counts for the samples in each condition were
normalized using the TMM (trimmed mean of M-values) normalization function of the edgeR

package (40).

1.9. Identification of differentially expressed genes (DEGs)

The number of reads for the gene features was converted to log-values after adding one
(pseudo count) to the read counts. A previously reported statistical hypothesis test was
performed to identify DEGs between four conditions (41). Briefly, for each gene, a T-statistic
values were calculated using Student’s t-test in each of the three comparisons (MI group versus
normal group, MI + Curcumin group versus MI group, or MI + Sappanone A group versus MI

group). In each comparison, the empirical distribution of the T-statistic value for the null
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hypothesis (i.e., the genes are not differentially expressed) was estimated by performing all
possible combinations of random permutations of the samples. The estimated empirical
distribution was used to calculate the adjusted p values for Student’s t-test for each gene.
Finally, DEGs were identified as those that had adjusted p values <0.05 and absolute log2-
fold-changes >0.58 (1.5-fold). Enrichment analysis of Gene Ontology Biological Processes
(GOBPs) was performed using DAVID software (https://david.ncifcrf.gov/summary.jsp) (42)

to identify cellular processes represented by the DEGs. Then, the GOBPs with p values <0.05
were selected as the processes enriched by the DEGs. The network model was reconstructed
for selected DEGs using Cytoscape software (version 3.3.0) (61). The nodes of the network
model were arranged based on their locations and relationships of the corresponding genes in

the Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway database (62).

1.10. RT-PCR

After preparing total RNA from left ventricular tissues in rats with the same experimental
conditions, cDNA was synthesized using the SuperScript™ IV First-Strand Synthesis System
for RT-PCR according to the manufacturer’s instructions (Invitrogen Life Technologies,
Grand Island, NY, USA). PCR was performed by subjecting the samples to the following
conditions: initial denaturation at 95 °C for 5 min, followed by 22~27 cycles of amplification
by denaturation at 95 °C for 30 s, annealing at 57~59 °C for 30 s, extension at 72 °C for 30 s,
and final extension at 72 °C for 5 min. The amplified PCR products were separated on 1.5%
agarose gels and visualized by SYBR Safe staining (Invitrogen Life Technologies, Grand
Island, NY, USA).

Table 11 shows the primer information used in this study and the representative bands are
shown in Figure 27. Hypoxanthine-guanine phosphoribosyltransferase 1 (HPRT1) was used
as a control gene for normalization, and the data were derived from four independent
experiments. Densitometric analysis was performed on RNA expression patterns using Imagel
software (National Institutes of Health, Bethesda, MA, USA) and the relative values were

shown in Figure 26.
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1.11. Statistical analysis
Statistical significance was determined using GraphPad Prism 8 (GraphPad Software Inc.,
San Diego, CA, USA). All data are presented as mean + standard error of the mean (SEM).
The results for each group were compared by one-way or two-way analysis of variance
(ANOVA) with Tukey’s post hoc correction. A p value <0.05 was considered statistically

significant.
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2. Results

2.1. Echocardiographic results

Overall, left ventricular function did not recover throughout the study period from day 1
to day 4, including systolic and diastolic function (Figure 18 and 19). EF and FS are
representative values for evaluating the LV systolic function, and E' and E/E' ratio are the
representative values for evaluating the LV diastolic function. LV systolic function was
significantly increased in the sappanone A 50 mg/kg dose group compared to the MI+vehicle
group, confirming the protective effect on systolic function. LV diastolic dysfunction did not
recover in the MI+vehicle group until day 4. However, the absolute value of the E/E’ ratio was
significantly reduced in the curcumin-treated or sappanone A-treated groups compared to the
MI+vehicle group and that means the cardioprotective effect on LV diastolic dysfunction were
confirmed. In addition, sappanone A showed a higher efficacy at this dose than curcumin. In
particular, the LV diastolic function was remarkably improved in relation to curcumin or
sappanone A, and the E/E' ratio of the sappanone A group improved the L'V diastolic function

to almost normal levels. Detailed results are described in Table 6.
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Figure 18. Echocardiographic results on day 4 after MI surgery.
Sappanone A significantly improved left ventricular (LV) systolic and
diastolic function (n = 5/group). (A) Ejection fraction, EF; (B) Fractional
shortening, FS; (C) Early relaxation velocity on tissue Doppler, E’; (D) E/E’
ratio of LV diastolic function* p <0.05, ** p <0.01, *** p <0.001, **** p <
0.0001 by two-way ANOVA tests with Tukey’s post hoc correction.
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Normal

Figure 19. Representative echocardiographic imaging on day 4 after MI

surgery.

PWD: Pulse Wave Doppler; and TDI: Tissue Doppler Imaging.
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Table 6. Cardiac function measured by echocardiography of sappanone A

efficacy study.
Cardiac Norma Day 1 Day 4
function 1 MI MI+Cur MI+SA Normal MI MI+Cur MI+SA
EF. % 68.79+4. **¥**52.6 *58.81+4.1 *60.68+2 64.13+£8. ***49.01 *54.39+4 57.97+4.
’ 59 3+4.85 2 .82" 30 +5.06 .07 707
FS. % 40.054£3.  *¥***¥282  **32 48+2. *33.80+1 36.69+6. ***26.03 *29.55+2 31.99+3.
’ 66 1£3.18 85 .98 24 +3.28 .80 307
HR. BPM 256.16£2 302.19+4 303.10+£20. 259.16+4 244.41+3 263.63+x1 256.91+3 244.75+1
’ 1.28 8.56 50 9.83 0.13 5.35 8.13 1.91
SV, ul 219.43+2 182.83+1 210.01+£23. 216.28+2 233.88+2 206.55+2 224.25+2 228.74+3
’ 7.86 0.82 71 1.84 3.15 2.86 8.84 8.15
CO, 55.97+6. 54.97+6. 63398 80 62.82+11 56.93+7. 54.23+5. 56.93+2. 55.90+9.
mL/min 27 07 ) ) .05 21 61 95 42
LVIDd, 7.73£0.5  7.90+0.2 8.15+0.5 8.18+0.7 8.73+0.1 8.63+£0.2  8.49+0.7
7.96+0.46
mm 3 7 2 5 5 6 1
LVIDs, 4.66+£0.5 *5.66+0. 5374041 5.43+0.5 5.19+0.8 **6.36+0 *6.13+0. 5.88+0.7
mm 3 41 ’ ’ 2 9 41 20 3
IVSd, mm 1.52+0.0  1.53+0.1 1.5940.16 1.54+0.2 1.48+0.2 1.36+0.0 1.40+0.1 1.41+0.1
5 6 3 0 7 6 0
IVSs, mm 2.571i0.1 2.245:0.2 2554022 2.65;:0.2 2.52::0.2 2. 190i0.2 2.221i0.2 2.34;:0.2
LVPWd, 1.66+0.1 1.57+0.1 1704009 1.98+0.5 1.57+0.1 1.62+0.2 1.57+0.1 1.66+0.1
mm 5 2 ) ) 5 7 7 6 2
LVPWs, 2.65+£0.2  2.36+0.2 2.69+0.3 2.42+0.2 2.28+0.2 2.38+0.2 2.58+0.2
2.534+0.07
mm 3 8 7 6 6 4 3
E' mm/s 43.824+5.  ***32.67 *37.82+4.1 *36.33+2 40.23+1. **32.44+ 34.93+3. 35.9445.
’ 66 +2.14 6 .95 62 2.62 63 40
. 1.66+0.3 2.10+0.4 1.75£0.3 1.82+0.2 1.95+0.1 2.04+0.5 2.16+0.6
E/A ratio > 0 1.91+0.37 4 ] 7 0 4
E/E ratio 21.09£0. ****257  2226+1.50 20.92+1. 21.14+£0. ****256 22.50+1. 21.42+1.
68 4+0.68 it 58 68 9+0.54 83 29##H#

Values are expressed as the mean + standard deviation. EF, ejection fraction; FS, fractional
shortening; SV, stroke volume; CO, cardiac output; LVIDd, left ventricular internal diameter
at diastole; LVIDs, left ventricular internal diameter at systole; [VSd, interventricular septal
thickness at diastole; IVSs, interventricular septal thickness at systole; LVPWd, left
ventricular posterior wall thickness at diastole; LVPWs, left ventricular posterior wall
thickness at systole; E', early diastolic tissue doppler velocity; E/A, the ratio of the early (E)
to late (A) ventricular filling velocities; E/E', the ratio of the early (E) to early diastolic tissue
Doppler velocities. * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001 by two-way ANOVA
test with Dunnett’s post hoc correction for normal versus MI groups (MI, MI+Curcumin, and
MI+Sappanone A, respectively). “p < 0.05, * p < 0.01,  p < 0.001, ** p < 0.0001 for three
MI groups.
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2.2. Myocardial infarct size

To evaluate the cardioprotective effect of sappanone A isolated from the heartwood C.
sappan (23), transient LAD ligation surgery and administration was performed according to
the experimental design (Figure 17). In addition, Figure 20A shows representative LV slices
from the treatment groups to assess LV myocardial infarct size. The infarct size of the
curcumin- or sappanone A—treated groups decreased compared to the vehicle-treated M1 group,
and tended to alleviate myocardial infarction, and the sappanone A-treated group had
statistical significance (Figure 20B and 20C). The area of each LV tissue slice was divided
into four areas: parasternal short axis area with papillary muscles (SAX), proximal medial,
distal medial, and apex areas. The mean and SEM values of the infarct size (%) for each slice
are shown in Table 7. In particular, sappanone A treatment was associated with significantly

smaller infarct sizes in the distal medial and apical regions.
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Figure 20. Positive effect of sappanone A on myocardial infarct size. (A)
Representative photographs of left ventricle slices of the groups and the infarct
size of the left ventricles of the (B) total and (C) apex areas in each group (n =

5/group, right). * p <0.05 and * p < 0.01 by one-way ANOVA test with Tukey’s

post hoc correction.

Table 7. Myocardial infarct size (%) in each MI area region stained with TTC

staining.
MI area region MI MI+Cur MI+SA
SAX 20.52 +11.54 25.68 +7.45 11.53 +8.35
Proximal medial 21.52 £2.63 23.19+2.38 10.19 £ 6.31
Distal medial 33.09 +£4.83 24.55+3.12 9.64 £ 6.22
Apex 51.46 +£9.33 #25.01 £ 10.50 #12.39 + 7.64
Total 31.65 +2.37 24.61 £2.53 %10.94 £5.95

Values are expressed as the mean £ SEM. * (p < 0.05), ™ (p < 0.01), and ** (p <
0.001) indicate statistically significant differences by two-way ANOVA test with

Tukey’s post hoc correction compared with the MI group.
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2.3. Serum chemistry of cardiac markers

Serum CK-MB, LDH, and AST are important indicators in the evaluation of MI-induced
models due to myocardial cell damage and rupture (63). As the results of the cardiac marker
assays, serum CK-MB, LDH, and AST levels were significantly increased in the rat
myocardial I/R injury model group (MI+Veh) compared to the normal control group. The
curcumin or sappanone A treatment groups tended to have low CK-MB, LDH, and AST levels,
while sappanone A had significantly reduced the LDH and AST levels compared to those of
the MI+Veh group (Figure 21).
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Figure 21. Serum chemistry results of cardiac markers. (A) Creatine
kinase MB isozyme (CK-MB, n=3/group), (B) Lactate dehydrogenase (LDH,
n=3/group), and (C) Aspartate aminotransferase (AST, n=3/group) on day 1
after MI surgery. * p<0.05, ** p < 0.01, *** p <0.001, **** p <0.0001 by
two-way ANOVA test with Tukey’s post hoc correction.
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2.4. Histopathological results

Representative photomicrographs of tissue stained with hematoxylin and eosin (H&E)
are shown in Figure 22 and Masson’s trichrome are shown in Figures 23. In H&E-stained slide
sections, inflammatory cells infiltration is indicated in epicardial, myocardial, and endocardial
areas. Masson’s trichrome staining revealed marked fibroblast and areas of collagen deposition.
Figure 22 A shows histopathological changes in the papillary muscle (PM), medial, and apex
regions. Representative photomicrographs of interest with high magnification are shown in
Figure 22B (x40, x400, x1500). Mixed cell (mixed state of lymphocytes and monocytes),
lymphocytes (arrows) and mononuclear cells (arrow heads) are indicated in myocardial region
(Top, x400) and mononuclear cells (arrow heads) with purulent (asterisk) are in endocardial
region (Bottom, x400). Representative cell image of mature lymphocytes (arrows) and
mononuclear cells (arrow heads) are shown in Figure 22B at high magnification (x1500).
Sappanone A was associated with a marked reduction in inflammatory cells infiltration in all
epicardial and the medial myocardial regions. In addition, histopathologic individual data are
presented in Table 8. The degree of fibrosis in all areas of the MI+Veh group was higher than
that seen in curcumin-treated or sappanone A-treated groups in the short axis with papillary
muscle area (PM), sappanone A reduced the percentage of fibrosis areas compared to those of

MI and curcumin treated MI with statistical significance (Figure 23).
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Figure 22. Histopathological images and results stained with hematoxylin
and eosin. Representative photomicrographs are shown in hematoxylin and eosin
and incidence of histopathological changes (A, x12.5) and representative H&E
photomicrographs with high magnification (B, x40, %400, x1500). Mature
lymphocyte (arrows) and mononuclear cells (arrow heads) are shown in myocardial
region (Top, x400) and mononuclear cells (arrow heads) with purulent (asterisk) are
shown in endocardial region (Bottom, x400). Representative cell image of
lymphocyte (arrow) and mononuclear cell (arrow head) can be identified with high
magnification (x1500). Grading of histopathological changes in each tissue area
(papillary muscle, medial, and apex) of the rat left ventricle. Grades 1, 2, 3, and 4
show minimal, slight, moderate, and severe pathological changes, respectively.
Values are mean =+ standard error of the mean (SEM, n = 3).
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Table 8. Histopathologic individual data.

(A) Histopathologic individual data of rat heart tissues by grading. Grades 1, 2, 3, and 4 show minimal, slight, moderate, and severe

pathological changes, respectively. Values are mean + standard deviation (SD, n=3).

Epicardial Myocardial Endocardial

Animal# PM Medial Apex PM Medial Apex PM Medial Apex

1 2 3 2 2 4 4 2 1 2

3 4 4 4 4 4 4 2 3 3

MI 4 4 3 4 4 4 4 2 3 3
AVG 3.33 3.33 3.33 3.33 4.00 4.00 2.00 2.33 2.67
SD 1.15 0.58 1.15 1.15 0.00 0.00 0.00 1.15 0.58

3 3 3 3 3 4 2 3 3

2 3 2 2 3 2 2 2 1 1

MI+Cur 5 4 2 2 4 3 3 2 2 3
AVG 3.33 2.33 2.33 3.33 2.67 3.00 2.00 2.00 2.33
SD 0.58 0.58 0.58 0.58 0.58 1.00 0.00 1.00 1.15

2 2 2 1 2 2 1 2 2

4 1 1 2 3 3 4 2 2 2

MI+SA 8 2 1 1 2 2 3 1 1 2
AVG 1.67 1.33 1.67 2.00 2.33 3.00 1.33 1.67 2.00
SD 0.58 0.58 0.58 1.00 0.58 1.00 0.58 0.58 0.00
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(B) Histopathologic individual data of each cell type of inflammatory cells infiltration. Mixed cell, lymphocyte, mononuclear cell, purulent

lesions were described.

Animal # Epicardial Myocardial Endocardial
1-PM mixed cell, lymphocyte and mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell
1-Medial mixed cell, lymphocyte and mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell with purulent
1-Apex mixed cell, lymphocyte and mononuclear cell mononuclear cell mononuclear cell with purulent
3-PM mixed cell, lymphocyte and mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell with purulent
MI 3-Medial mixed cell, lymphocyte and mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell with purulent
3-Apex mononuclear cell mononuclear cell mononuclear cell with purulent
4-PM mononuclear cell mononuclear cell mononuclear cell with purulent
4-Medial mixed cell, lymphocyte and mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell with purulent
4-Apex mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell with purulent
1-PM mixed cell, lymphocyte and mononuclear cell mononuclear cell with purulent mononuclear cell with purulent
1-Medial mononuclear cell mononuclear cell with purulent mononuclear cell with purulent
1-Apex mononuclear cell mononuclear cell with purulent mononuclear cell with purulent
2-PM mixed cell, lymphocyte and mononuclear cell mixed cell, neug(i)glhli)luzlﬂnrzononuclear cell mononuclear cell
MI+Cur 2-Medial mixed cell, lymphocyte and mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell
2-Apex mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell
5-PM mononuclear cell mononuclear cell with purulent mononuclear cell
5-Medial mononuclear cell mixed cell, lym]iili(;}cl}gsirllgnr:lononuclear cell mononuclear cell with purulent
5-Apex mononuclear cell mononuclear cell mononuclear cell
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(B) Histopathologic individual data of each cell type of inflammatory cells infiltration. Mixed cell, lymphocyte, mononuclear cell,
purulent lesions were described (continued).

Animal # Epicardial Myocardial Endocardial

1-PM mixed cell, lymphocyte and mononuclear cell mononuclear cell mononuclear cell

1-Medial mononuclear cell mixed cell, lymphocyte and mononuclear cell mononuclear cell

1-Apex mononuclear cell mononuclear cell mononuclear cell

4-PM mononuclear cell mononuclear cell with purulent mononuclear cell with purulent
MI+SA 4-Medial mononuclear cell mononuclear cell with purulent mononuclear cell with purulent

4-Apex mononuclear cell mononuclear cell with purulent mononuclear cell

8-PM mononuclear cell mononuclear cell with purulent mononuclear cell

8-Medial mononuclear cell mononuclear cell with purulent mononuclear cell

8-Apex mononuclear cell mononuclear cell with purulent mononuclear cell
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Figure 23. Histopathological images and results stained with Masson’s
trichrome. Representative photomicrographs in Masson’s trichrome (left, x12.5)
and fibrosis area percentage (right). * p < 0.05, indicate statistically significant

differences by one-way ANOV A with Tukey’s post hoc correction (n = 3).
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2.5. mRNA sequencing and data analysis

To investigate molecular characteristics affected by sappanone A in a rat myocardial I/R
injury model, we performed mRNA sequencing of left ventricle tissues from the normal group,
MI group, MI + Curcumin group, and MI + Sappanone A group, and compared mRNA
abundances between the different groups (Figure 24A). In MI versus normal, MI + Curcumin
versus MI, and MI + Sappanone A versus MI (2163, 2020, and 793 DEGs, respectively)
comparisons (Figure 24B and Table 10), a total of 3568 DEGs with false discovery rates <0.05
and fold changes >1.5 was identified (Materials and Methods). Large numbers of DEGs were
identified from the MI + Sappanone A versus MI (2020 DEGs) comparison, but only 793
DEGs were identified in the MI + Curcumin versus MI comparison. In addition, among these
DEGs, 883 and 392 genes were shared with the DEGs identified in the MI versus normal
comparison (40.8% and 18.1% of the 2163 DEGs, respectively) (Figure 24B). These data
indicate that gene expression can be significantly altered by sappanone A in a rat myocardial
I/R injury model. To systematically investigate cellular processes associated with sappanone
A in this rat MI model, these shared DEGs were classified into six clusters (C1-6) based on
their differential expression patterns (Figure 24C).

Enrichment analysis of GOBP was performed using DAVID software to identify cellular
processes represented by gens in in dividual clusters (42). Of the six clusters, C1/3 and C4/6
showed up- and down-regulation in abundances by MI, respectively, but sappanone A
treatment suppressed these changes. GOBP enrichment analysis revealed that the genes in
C1/C3 were primarily involved in immune and inflammatory responses, cytokine production,
neutrophil migration, NF-kB signaling, and apoptosis (Figure 24D), and C4/6 were involved
in glucose and fatty acid metabolism, mitochondrial organization, cellular oxidant
detoxification, reactive oxygen species metabolism, and cardiac muscle contraction (Figure
24E). In particular, the genes involved in inflammatory responses were strongly restored in
terms of expression by sappanone A (P < 10 (Figure 24F). The results showed that

sappanone A affects a wide range of cellular processes.
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Figure 24. Cellular processes affected by sappanone A treatment. (A)

Scatter plots of three comparisons (MI versus normal, MI + Curcumin versus

MI, and MI + Sappanone A versus MI). (B) Relationships among
differentially expressed genes (DEGs). (C) Clusters (C1-6) of the genes

affected by curcumin or sappanone A. Red and green denote up- and down-

regulation, respectively. The number of DEGs in each cluster is denoted. (D,

E) Cellular processes represented by DEGs in C1-6. X-axis, —logio(P) where
P is the enrichment P-value calculated in DAVID software. (F) DEGs

involved in inflammatory responses.
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Table 9. mRNA seq results. UMR represents the number of reads uniquely mapped.
‘% mapped reads’ means the percentage of the mapped reads (UMR and multi-mapped
reads) over the total sequenced reads. The numbers and percentages of the mapped

reads to the mitochondrial genome were also shown.

mapped
: 0
Sample Total reads UMR Multi-mapped | % mapped | reads to the
reads reads MT genome
(%)
1,626,787
Normal 1 | 38,838,450 | 34,555,742 979,434 91.5 (42%)
1,508,812
Normal 2 | 36,005,890 | 31,939,265 937,963 91.3 (42%)
1,242,781
MI_1 45,246,188 | 40,746,184 | 1,688,407 93.8 (2.7%)
1,403,589
MI 2 34,917,396 | 31,272,122 931,641 92.2 (4.0%)
MI+Cur 1 | 36,082,672 | 31,988,882 | 1,062,074 91.6 1(3383/9 ;go
MI+Cur 2 | 42,613,114 | 37,954,412 | 1,424,065 924 1’(339;18%5
MI+SA 1 | 43,818,952 | 38,757,713 1,222,794 91.2 1’(5_7,1?5539
MI+SA 2 | 44,381,526 | 39,266,038 1,231,531 91.2 1’(53525%37
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Table 10. 3568 DEGs from the three comparisons (MI versus normal, MI + Curcumin versus MI, and MI + Sappanone A versus MI).
Ensembl IDs, Entrez IDs, symbols, descriptions, P-values, and log2-fold-changes of the DEGs are shown. P-values were computed as

described in Materials and Methods section (This table shows the representative DEGs of each cluster among 1-6 clusters.).

MI ! normal Mi+Cur / MI Mi+SA I MI
up/down-DEG up/down-DEG upidown-DEG

GenelD Symbol Description il;ﬂ{;r:dm;:?:; C:l‘:i:?r adjusted p value| 3?;5::3' F:;:g;:?fu}aled, adjusted p value| ‘;?;{:::' !:;:gﬂu[aled. adjusted p value ?:;E:S' gﬁnmed,

- - - g - - y |- - - |n y |- v - | ) |-
ENSRMOG0000000070(Tmem119 transmembrane protein 119 0 C1 0.0223926 5.130161954, 1 0.041749564( -1.348706333 = 0.032881715| -3.193422484 -1
ENSRMOGO000000081|Smpdi3a sphingomyelin phosphodiesterase, acid-like 3A 0 c1 0.028038965 2909677814 1 0038141263 -1.49812964 -1 0.04477969 -2.295313346 -1
ENSRMOGO000000208(Theg! theg spermatid protein-like 0 C1 0.000136424, 1.507452658 1 0.042645132| -1.318023004, . 0.001097129| -1.536492964 -1
ENSRMOGD000000236)1tm2a integral membrane protein 2A 0 c1 0.0323658217 2935147252 1 0.045723095 -1.248220086 -1 0.044060263 -2.324216238 -1
ENSRMOGO000000265|PlaZgda phospholipase A2 group IVA 1 C1 0.02164241 1.705794424, 1 0.038743084( -0.888842417 = 0.049496002| -1.345615239 -1
ENSRMOG0000000329|Creg1 cellular repressor of E1A-stimulated genes 1 0 c1 0.028780782 1.038454511 1 0.031758937 -0.971410365 -1 0.013096736 -0.664116619 -1
ENSRMOGO0000002348(Mnda myeloid cell nuclear differentiation antigen 0 Cc1 0.027670509 3945393586 1 0.0430327 11 -1.303819323 . 0.046797298| -2.176410661 -1
ENSRMOGD000000371)Srpx2 sushi-repeat-containing protein, X-linked 2 0 c1 0.036397259 3.837411574 1 0.040246965 -1.410856892 -1 0.036869288 -2.858325731 -1
ENSRMNOGO000000395(Rgs 18 regulator of G-protein signaling 18 0 Cc1 0.040292683 3.259778345 1 0.03805628| -1.503859286 . 0.042061255| -2.440877225 =1
ENSRMOG0000000406|Nrcam neuronal cell adhesion molecule 0 C1 0.034939708 3343833895 1 0032322335 -1.784523125 -1 0.04180483| -2.458837566 -1
ENSRMNOGO000000457|Cthret collagen triple helix repeat containing 1 0 Cc1 0.019545863 7.100597594 1 0.040757612( -1.380836547 =4 0.02719317| -3.696509266 =1
ENSRMOG0000000488{Capnt calpain 6 0 C1 0.026304103 3.712657365 1 0.038645017( -1.472862409 -1 0.0351973| -2.992277118 -1
ENSRNOGO000000508{C1ginf7? C1g and THF related 7 0 Cc1 0.036182632 2368544652 1 0.012489353| -0.826079474, -1 0.048253375| -1.394021023 -1
ENSRMOGO000000597(Gpr176 G protein-coupled receptor 176 0 C1 0.038099939 245937608 1 0.045218559 -1.26226329 -1 0.007024512| -1.626448937 -1
ENSRMOGO000000605|Sulf2 sulfatase 2 0 Cc1 0023518254, 1.345854935 1 0.005094851 -0.649602682 -1 0.008642024| -0.991684607 -1
ENSRMOGO000000615(Reg3b regenerating family member 3 beta 1 C1 0.007055309 4661947345 1 0.013913919( -3775620517 -1 0.037504378| -2.779213562 -1
ENSRMOG0O000000624) L7411 leucine zipper transcription factor-like 1 0 c1 0.018638705 1.073805779 1 0.009758679 -0.694628684) -1 0.023553546 -0.943692559 -1
ENSRMOGO000000673(Cdkn2b cyclin-dependent kinase inhibitor 2B 0 C1 0.026613272 2597955493 1 0.04637156| -1.235590265 -1 0.043935039 -2.32878767 -1
ENSRMOG00000007 12(Cdeb CD8b molecule 0 Cc1 0.046398065 2934719574 1 0.040966833( -1.372891113 -1 0.04651811 -2.189786364| -1
ENSRMNOGO000000781|GdfE growth differentiation factor & 0 Cc1 2.03513E-05 3801234228 1 0.005371016( -1.550427837 -1 0.039264628| -2.627001445 -1
ENSRMOGO000000791(Thxas1 thromboxane A synthase 1 0 C1 0.042799753 3.20943156 1 0.045805439( -1.247908267 -1 0.042847193| -2.398234756 -1
ENSRMOG0O000000830|MNanp M-acetylneuraminic acid phosphatase 0 Cc1 0.00102175 1.309160307 1 0.040160021 -1.014107902 -1 0.011213789 -1.366441671 -1
ENSRMOGO000000881(Gpnmb glycoprotein nmb 0 C1 0.012631759 5.605081144, 1 0.039679191 -1.434061554 -1 0.025345552| -3.974382605 -1
ENSRMOG0000000894|Cpz. carboxypeptidase 7 0 c1 0.035698465 3.839027633 1 0034199147 -1.6556752513 -1 0.035413121 -2.977431449 -1
ENSRMOGO000000945(Sfrp2 secreted frizzled-related protein 2 0 C1 0.031907561 4433238726 1 0.036251865 -1.56338905 -1 0.038550007 -2.68796595 -1
ENSRMOG0O000000982|TiIr2 toll-like receptor 2 1 c1 0.014695123 3.392707424 1 0046333484 -1.237982022 -1 0.049821102 -2.032348777 -1
ENSRMNOGO000001007(Car3 carbonic anhydrase 3 0 Cc1 0.029956716 4780156849 1 0.046453173| -1.232663528 -1 0.024837245| -4.067390521 -1
ENSRMOG0000001018[Clecdd C-type lectin domain family 4, member D 0 C1 0.000196205 3.556417625 1 0.040274655 -1.410073576 -1 0.019893171 -2.069920452 -1
ENSRMOG0000001039|Nrg1 neuregulin 1 0 Cc1 0.049649336 2741789676 1 0048943089 -1.038224582 -1 0.045361406 -2 267567368 -1
ENSRMOG0000001066(Wisp2 WNT1 inducible signaling pathway protein 2 0 C1 0.024124167 6.069004294 1 0.011707317| -2.421343803 -1 0.022669165 -4.55662268 -1
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ENSRMOGI00DI0155| Meg i multiple EGF-like-domains & L] cz Q.0003TE111 1.522807235 0.009407565 -1.409508742 0.052224561 -1.939630852 L]
ENSRNOGO0000M0E0 1| Msl3t2 make-spa lethal 3-like 2 {Drosophila) 0 cz 0.031774525 0.739342458 0.002304814 -0.7T6B6TE18 0.083090229 -1.1411T476 [1]
ENSRNOGI00S0D| Tpstl tyrosylprotein sulfotrans ferase 1 [1] c2 0.002251263 10356337082 0.020858465 -0.650933811 0.132524355 -0.625548725 [1]
ENSRMNOGIMN01225| Col18a1 collagen type XV slpha 1 chain [1] c2 0.038953862 1.937343255 0.00250613 D.T1812127 0.0718016T8 -1.200601585 0
ENSRNOGOMN 1245 Cokal collagen type VI alpha 1 chain 0 cz 0042573617 1.148555756 0.0:38123895 -0.580512256 0.111425834 -0. 79188717 i}
ENSRMNOGDODM00014535| Eln elastin 1] c2 0.04TETZ205 1.550015306 0.058854532 1]
ENSRMOGIIMI01TSZ| Slc1238 solute carmier family 12, member & L] cz 0000542579 0.734482325 0. 73901788 0.047180425 0.8 L]
ENSRMOGOMIMNNZT4E| Ftll follistatin-iike 1 1] cZ 0.03226408 2137770759 -0. 78134852 0.053880213 -1.542873433 1]
ENSRNOGO0MNZE8S| Myh10 myosin heavy chain 10 0 cz 0.019601729 1676824392 0.018508245 -0.956645297 0.063T38563 -1.459601661 0
ENSRMNOGO0IMMIEET| Vegfd vascular endothelisl growth factor D [1] c2 0.025818282 2730320874 0.0:36851865 -1.435483047 0.05534 3885 -1.80736047 [1]
ENSRNOGIIMMETIE| Colba2 collagen type V alpha 2 chain i} cz 0.044600541 2418888237 0.040113563 DE1T124472 . IEETE -1.761185355 i}
ENSRNOGDO0MI04210| Osri odd-skipped related transciption factor 1 1] c2 0.04018%883 2851121288 0.0085145%3 -1 E3T05E 0.05276881T -1.513815537 1]
ENSRNOGOMI0004225( Tac tachykinin 2 L] cz 0. el 3.04B906056 0.005030326 -0.95643T056 0.051138331 -1.97650584T L]
ENSRMNOGOIM004250| Grb1d growth factor receptor bound protein 10 1] oz 0.025540223 1.181942188 0.018235773 0.09120403 -1.014253525% 2
ENSRNOGOMIM04624| Rnd Rho family GTPase 3 0 cz 0.02307E963 1.055158092 0.0034 14634 0514772552 0.110813457 -0. 800385087 [1]
ENSRMNOGOMM4653| Fibin fin bud initiztion factor homolog (zebrafish) [1] c2 0045642485 2. 9BEZIETO 0.043517325 6984799 0.051522068 -1.56190871 [1]
ENSRNOGI0MNET20| Spic Spi-C transcription factor [1] cz 0.028161182 2. 447BERESE 0.0402 16883 -1.412354403 0.053588824 -1.859185324 [1]
ENSRMNOGDI000DE6228| Pdiad protein disulfide isomerase family A, member 4 i} c2 0042143445 1.329427153 0.0423745 -0.745311458 0.052873352 -1.022855485 0
ENSRNOGDIIIGE53| BncZ basonuclin 2 1] c2 0020625205 2501485367 0.048455161 -1.04556TE32 0.06553037 -1.4B5085E52 [/}
EMSRMOGIIIMIITIT 1| Map2ks mitogen-activated protein kinase kinase kinase 2 L] cz 0042231119 1.272302817 0.047300374 -0. 595027879 0.080623529 -1 180273041 L]
ENSRMOGODIMNEI32] Smo smoothened, frizzled class receptor 1] oz 0.035630559 1059088563 0.014120532 0501319539 0.054510421 -1.080252045 1]
ENSRNOGOMIMEEST| Nov nephroblastoma overexpressed c2 0.02406065 2357443035 0.047T15706 -0. 500457084 0.054041284 -1.539374753 [1]
ENSRMNOGIM0M0ET4S) Colbal collagen type V alphs 1 chain [1] cz 0.048436281 1.989482578 Q0ZTTEE42 -0.B7E313659 0.0651428596 -1.50T153845 [1]
ENSRMNOGDIMNEE58| Rspol R-spondin 1 0 cz 0.022237T15 EEETZTE 0.0:33425153 -0.845980127 0.085523714 -1.03558045T7 i}
ENSRNOGDIMMSEES2| Adamts 15 ADAM metallopeptidase with thrombospondin type 1 m 1] c2 0.04TEBZ2Z23 1.135835618 0.014027516 -1.043874472 010347123 -0.81324323T1 1]
EMSRMOGIMIMD10260| D DX domain containing 1 L] cz 0.044142405 1.940632272 0.000880114 -0.544385042 Q057734303 -1.32TE53008 L]
ENSRNOGOMID1021 1| Dzipl DAZ interacting zin ger protein 1 2 oz 0.014807328 1.520554328 0.022604207 -1.081366148 0.083737234 -1.13132116 1]
ENSRNOGO00MD10465| Chpf2 chondroitin pohymerizing factor 2 0 cz 0.01977572 0.B2242042 002532572 -0 59265293 0.081356351 0. TE6TSTOEG [1]
ENSRNOGHIDI104TE| Senpina3n serine {or cysteine) peptidass inhibitor, clade A, membd c2 0.000378584 1.80B45T48T7 0.04T841008 -1.201177788 0.396172802 -0.088T42585 [1]
ENSRNOGD0000 10885 The18 T-boe18 [1] c2 0.03B950548 1.58E508572 0.027278358 -0.775254541 0.076216428 -1.247828443 [1]
ENSRNOGIMMD10850| Bmp1 bone morphogenstic protein 1 0 cz 0.03TTES414 1.375570485 0.022855581 -0.635T16205 0.073857732 -1 114731358 i}
ENSRMNOGHINI0012485( Prim2 DNA primase subunit 2 L] cz Q.0ITT2TE 1.412858434 0.02306104 -0.TE8ITTEE 0.0525T6854 -1.2556027T019 L]
EMSRMOGIIMD12531| Ephb2 Eph receptor B2 L] cz Q02013 1.5854518T8 0.014815877 -1.342555818 0.06B5082TT -1.425719743 L]
ENSRMOGO0I0D13048| PdeTa phosphodiesterase TA 1] cZ 0.044222733 1.347251847 0.045785421 -0.6520611847 0.085732115 -1.084172842 1]
ENSRNOGI1391T| Igsf10 immunoglobulin superfamity, member 10 [1] cz 0.043117196 3.172544521 0.01073845 -1. 198493581 0.052784111 -1.914421 1]
ENSRNOGO0D00014253| Nkd1 naked cuticle homolog 1 0 cz 0.0438786TE 1.95285177 004322608 -1.164723835 0.054100144 -1.332083184 [1]
ENSRMNOGIMM14251| Edn1 endathelin 1 0 cz 0033174404 2.033518518 0.048417855 -1.234125E52 0.0733585318 -1.312545884 i}
ENSRMNOGDOD000 14883 2 interlzwkin 1 receptor-ike 2 [/} c2 0.0330B81748 1.821587038 0.01840T27T8 -1. 108850652 0.057244553 -1.751585112 1]
ENSRMOGI0ID15505| Miaps micrefibril associated protein & L] cz 0.045850303 2.552000028 0035730425 -0.84188825 0.05B15TET2 -1. 710225584 L]
ENSRMOGODIMD1TRE4| Had1 162 hydroxystercid 11-beta dehydrogenase 2 1] oz 0.032078721 1.530617525 0.038048258 -1.505552739 0.060442325 -1.845T17T1Z 1]
ENSRNOGO0MI18251| Mrc1 mannose receptor, G type 1 0 cz 0044252473 308712291 0.0:38343527 0.050125536 -2.018424223 0
ENSRMNOGO0M00020151| Cdh1 cadherin 1 [1] c2 0.000132522 1.579407151 0.04137308 -0.845150558 0.082813565 -1. 14545487 [1]
ENSRNOGIM202935 newratrophin receptor as th domain cz 0031974583 0.708858532 0.045072138 -0.554334252 0.085889505 -0.534587285 [1]
ENSRNOGIMIMIIZ0E45) membrane spanning 4-domains Af [/} c2 0.000553378 0.524375058 0.024317577 0522418415 0.0T5524453 -0.91T401338 1]
ENSRMNOGHNI002 1063 glutamate ionotropic receptor NMDA type subunit 20 L] cz 0.04777338 1178122613 0.015507085 -0.882215214 0.059181412 -1.2E54TE582 L]
ENSRMOGI0IMI2 1853 Fam143s family with sequence similarity 1439, member A L] cz 0.003252929 1152871125 0.013823712 DTIT2ET4H4E 0.0508TTETT -1.082015183 L]
ENSRNOGO0IZ2423| RGD 1312005 similar to DD [1] c2 0.000251313 1.684T42082 0.040502224 -1.394545838 0.088853219 -1.04540515 [1]
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ENSRNOGIMM0M01TD| Sic20ad solute carmer family 20 member 4 1] =] 0.0268T5775 0780284562 0.163058138 -0.269550782 [} -0.628504524
ENSRNOGDM00TT2 | Sqor sulfide quincne exidoreductase 1] 3 0.02462348 0.902444303 0.10BETT4ZT 0.51118072 o

ENSRNOGIIMD00ETS| Mapk13 mitogen activated protein kinase 13 0 0.000205718 1 S683 0.082431403 067322408 [} -1.4BB458575
ENSRMNOGDIDMIIEESE| Sqpl1 sphingozine-1-phosphate hrase 1 i} 0.039548143 0.058480516 -0.554218216 [} -1.20361201
ENSRNOGOOIID00632 | Cdk1 cyclin-dependent kinase 1 L] 3 0.016188121 2 GEQER0EDG 0.07515597T8 -0.7I5508564 o 0.043455852 -2.045072883
ENSRNOGIMIM0M0B1E| Pppirid protein phosphatase 1, regulatory subunit 18 2 0.014674118 0.838851272 0.15528T828 0351751515 [} 0.013257308 -0.65T131204
ENSRNOGOOMDM0BE3 | Aif1 allograft inflammatorny factor 1 0.027763223 2.908047319 [+ X -0.92706T 168 [} Q.017IH0TZS -1.696500072
ENSRMNOGOIDMIDIEES| Lst1 leukonyte | transeript 1 1] 0.019774785 2 BRET 26651 0.057231433 -0.9591507025 [} -1.TT1382807
ENSRMNOGDIDMIIS0T | AloxEap idonate S-lipoocygenase activating protein 0.0105408853 1.833420256 0.08807738 -0.648508525 [} -1.057781185
ENSRNOGDODM0D1 216| Trpm2 transient receptor potential cation channel, subfamiby 1] 0.00048304 1672514358 0.034572713 -0 EEETOAT2 [} -1 111117268
ENSRNOGIIDI001224| Itgh2 inbegrin subunit beta 2 0.02105%88 3.418742086 0058826556 -0.959530559 o 0007455108 -2.4TEETTIE1
ENSRNOGIMIM001248| Erp23 endoplasmic reticulum protein 23 2 0.034780522 0.0853073447 [} 0.015530214 -0.7550556T3
ENSRNOGIIM0001283( Sic8b1 solute carmier family & member B1 [1] 000556342 0.114243328 [} 0042445207 -0.57T9507T43
ENSRMNOGIIMO01514| Cdeal cell di [1] 0.034520402 017034158 [} 0.010520828 -1.314805354
ENSRNOGDID0001T12(LOC 100380218 interleukin 13 receptor, slpha 1-like i} 0.01442257 1. 148781853 0.118736208 -0.470BB5TE [} 0.03582428 -0.840303108
ENSRNOGOIM001 80| Amntt2 anyl hydrocarbon receptor nuclear translocator-fike 2 1] 0.000108257 2103335818 0.057053818 -0 TE4B3TEE1 [} 0.04241513 -1.844384151
ENSRNOGIIII00ZI55 | Serpinkd serpin family B member 8 L] 0.032554543 3.25881458 0.093253523 -0.589354475 o 0.03840242
ENSRNOGOIIIZ48E | Gaint1D polypeptide N-scetylgalactosaminyitransferaze 10 [1] 0.02T441635 1.101424071 0.085286107 01354077353 1) 0.005342116
ENSRMNOGOIM002514| Codoil coiled-coil domain containing 32 1] 0.0185712 0.935181528 0150807427 -0.365000123 o 0.045454574 -0.852182341
ENSRMNOGIIMD02E20| Litaf lipopohyzaccharide-induced TNF factor 0 0.048272503 516565245 0.111857797 -0.458TEEBT4 [} 0.03 16530768 -1.123381435
ENSRNOGOIMD02EEE| Culdb cullin 4B 0 0.034741851 0.B8550654 0134422508 -0.352103232 [} 0.022772001 -0.730588424
ENSRNOGRIDIDIZEE2 | Phdc polysaccharide biosynthesis domain containing 1 2 0.045779421 1.2430415859 0.112634641 -0.488T15381 o 0025208443
ENSRNOGREIINZTTS | Npl M-acetylneuraminate pyruvate hyase 1] 0.044551289 1.771855638 0.061700815 -0.920503263 1] 0012535491
ENSRNOGRIINI104| Trpv2 transient receptor potentisl cation channel, subfamiby ) L) 0.048045829 2.534T78241 0.07T0318237 -0.TB9589525 1) 0.045806554 -2. 237315221
ENSRMNOGO0DM003 288 | Cenpf centromers protein F [1] 0.022530517 21458172312 0.08188T284 -DETEZB1TEY [} 0.041638485 -1.869128618
ENSRMNOGDIDM03E22( Cybb cytochrome b-245 beta chain 0.028855854 3478204125 0.058585224 -0.9568305385 [} 0.025842181 -2.2148135%8
ENSRNOGDIIMD3TIZ| Firt2 fibronectin leucine rich transmembrane protein 2 [/} 0.017758271 2.5ZEBETTT -0.TBETHE531 [} 0.024502556 -1.604734022
ENSRMNOGIIIMD04111| Soatl sterol O-acyltransferase 1 L] 0.045522347 2779850451 -0.793672851 o 0.048835113 -2.071533082
ENSRNOGIMM004132 | Laspl LIM and SH3 protein 1 1] 0.026853563 0.854188437 -0.388415128 [} 0004441504 -0.842510018
ENSRNOGIMMD0421T | Stk10 serine/threoning kinase 10 [1] 0.0035T841 0623511876 00727241 0516328345 [} 0042835224 -0.960333027
ENSRNOGHIIDI42T3| | fitm1 interfaron induced transmembrans protein 1 [1] 0.042609129 2 BER15ETE4 0.054TBET32 -1.039431208 [} 0.028718443 -1.70141875
ENSRMNOGDIDMI04E18 Npm1 nucleophosmin 1 0 0.031217871 1.08B458284 0117221283 -D.45B473273 [} 0.024057523 -0.758350153
ENSRNOGIIIMD4EE55| Creld2 cyst ich with EGF-like domains Z 1] 0.0Z585583 0.855553017 0.117653233 -0. 457500245 [} 0.02073273 4TEZE
ENSRMNOGIIII004TI0 | Mt nuckear transport factor 2-like export factor 1 L] 0.022528231 1.032095237 0100558829 -0.485858554 o 0037213285 -0.821442524
ENSRNOGIIMD04353 | Actr2 ARPZ actin relsted protein 2 homalog 0 0.001623074 1.03517844T7 0.124242833 -0.41405ET45 [} 0.033212085 -0.204224885
ENSRMNOGIMO0N5208( Spred1 sprouty-related, EVH1 domain containing 1 [1] 0.049293168 066790756 0170120015 -0. 250248715 [} 0011774151 -0.7439170115
ENSRMNOGIIDMIN5243| Snodd sorting nexin & 0.027425354 1.338321823 0.055452563 -0.574540355 [} 0.046559013 -0.919555213
ENSRNOGIIIMDISZTT | Ptpry protein tyrosine phosphatase, receptor type, V' [/} 0.030250708 4 TIEBET421 0.05180%553 -1.115081545 [} 0.034851514 -3.00734558T7
ENSRNOGRIIMIDIE202 | Sc2ad solute carrier family 2 member 9 L] 0.037423027T 1371175174 0.0950023176 -0.ETT450347 o 0.015535048 -1.18594149
ENSRNOGIIM005248 | Pamrl peptidase domain containing associated with muscle rey 1] 0.000155815 3.30338524 0.053733385 -1.013321837 [} 0.042820487 -2.35T161862
ENSRNOGOMMD05423 | Shy SHQ1, HACA ribonucieoprotein assembly factor [1] 0.037327727 0.902596555 0017447413 -0.234309505 [} 0.037556015 <0.73Z157658
ENSRMNOGIMEETS| Fap fibroblast activation protein, slpha [1] 0.04554065 2950144328 0.05TE22812 -0.97903 7503 [} 0048134544 -2.103550695
ENSRNOGDN0DIETT2| Hacdd I-hydroseyacy-Cod dehydratass 4 i} 0.035898585 2. 4538BTET3 -1.0M10770278 [} 0.047241316 -2.148782184
ENSRNOGODIMDIEET1 | I1im interleukin 1 receptor antagonist 0.035537843 3.461827613 0.351381772 [} -2 3EETT4EIS
ENSRNOGIIMOIES5E | Rrbpl ribesome binding protein 1 L] 2.2963TEDS 0.904542748 D.11TE2E004 -0.4546TETSE o 0025232189 -0.703502863
ENSRNOGIMIM00E0TS| Podd pleckstrin and SecT domain containing 4 2 C 0.01755421 1.848588094 0.0TBET3E08 -0. 70678628 [} 0.004802176 -1.505776265
ENSRMNOGIIMD06221| Ptpro protein tyrosine phosphatase, receptor type, O 1] ci 0.044157358 2 5IBTIE544 0.D5BEBESTT -0. 753515404 o 0.020279138 -1.822435625
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ENSRNOGIII000E10| Cisdl CDGEH iron sulfur domain 1 Q 0.042145674 -1.083430283 0.045683835 0.822437732 0027153503 1.238522517
ENSRNOGODI0ID01182| Ndufvd NADH:ubiquinons cxidoreductase subunit V3 Q 0.011402831 -1.466250538 0.001884114 0.534653505 0.04335085 1.454318543
ENSRNOGO0I0001211| RGD1203002 homeolog of zebrafish ES1 Q 3202817 0.035553109 0.538T83485 0.020122558 1454787724
ENSRNOGHIII01551| Atp5j ATP synthase, H+ transporting, mitochondrial Fo comip 1] - GB10T 0.033435528 0. TBEBT 4055 0.0 1.104452433
ENSRNOGHIDN01595) AtpEgd ATP synthase, H+ transporting, mitochondrial Fo comip 1] -1.518161502 0.04B475834 1122419882 0.001418272 1.302233854
ENSRNOGHMNIDN01880| Dgord DiGeorge syndrome critical region gene & 1] 0.014085427 -0 BB4TTIEI2 0.005374113 0.B22TI2485 0.007798532
ENSRNOGHIMIN01991| Atpho ATP synthaze, H+ transporting, mitochondrial F1 comip 1] 0.022123542 -1.255804273 0.03BT2TETE 0887017111 0.030131734
ENSRMNOGDI000M02T21| Ndufbd MADH:ubiquinone cxidoreductase subunit B4 ] 0.009423158 -1.128488277 0.021804104 0. TEETIETE 0.014115805
ENSRNOGIIIMMZEZT| Ribfosd RMA binding foo-1 homalog 1 /] 0.001505484 -2.55351T415 0.048254748 1581744247 0.028455148
ENSRNOGDOD00003 150 Mpc2 mitochondrial pyruvate carier 2 /] 0.01278836 -1.310515542 0.016305201 0.B82423803 0.030813553
ENSRNOGIIDDIIEIE| AtpSh ATP synthase, H+ transporting, mitochondrial Fo comp o -1.172381547 0.045731443 0.80T410982 0.0243255
ENSRNOGIIMI3S5E Sgoa sarcoghycan, alpha Q 0.02TTITTT3 1.137428525 Q02732827

ENSRN DG}}I}}}I}ME*35| Pam1g presequence transkocase associated motor 16 1] 0.002583172 0.73580003

ENSRNDG}I}I}}I}I}DE‘ZEl Fkbp3 FKE0E bi g protein 3 1] 0.00T32568T 0.04659038 0.6264569411 0.020642597 0970228273
ENSRNDG}I}I}}I}I}DE@E‘Bl Ndufsd MNADH:ubiquinone cxidoreductase subunit A% 1] 0.000166384 0.0355TETE4 0.851283268 0.032585313 1.Z80755422
ENSRNDS}I}I}}I}I}DE’E@Sl Ndufah MADH:ubiquinone cxidoreductase subunit AS ] 0.0396515645 0025512568 0.8308704 0.028765301 1.155808822
ENSRNOGIMMNTZIE| Atphg1 ATP zynthase, H+ transporting, mitochondrial Fo comp 1] 0.008553768 -1.779020128 0040283508 1.152191201 0.0139575893 1.582412862
ENSRNOGIIMNTA0T| Ndufal MADH:ubiquinone cxidoreductase subunit A12 1] 0.026384284 -1.Z55888595 0.045704478 0.B18506005 0.043135552 145556245
ENSRNOGIMINTIET hydrogenase complex iron sulfur subunit § ] 0.033883745 -1.442372455 0.045056552 0.B52E55445 0.018240523 1.254287552
ENSRNOGOMIMMEZ1D) kyphescoliosis peptidase /] 0.015584455 184721 0.0438T0EE6 1.7388T4852 0.034072518 2.380453258
ENSRNOGHIM0E225| MADH:ubiguinone coxidoreductase subunit B11 o 0.015418041 - 0.040144535 1.005217085 0.015112728 1.445477043
ENSRNOGIIIMIIIEIED mitechondrial ribesomal protein L15 Q 0.024074504 - 002081817 QEZ2ETOT 0.038883854 1.035505T16
ENSRNOGIDIMIIE NADH:ubiquinons oxidereductase subunit AF Q 0.013914082 0.TER422; 0.010225874 1.085016388
ENSRNOGIDIMIETET neeuronal calcium sensor 1 Q 0.035254081 - 0.0104723508 0.76826T421 0.014358855 1.08427T348
ENSRNOGIMNED53| Dnajc1s Dinal heat shock protein family (Hsp4d) member C15 1] 0.032858114 -1.109735432 0.0435283T1 0.755931714 0.031784538 1.081831745
ENSRNOGI0MNS155| Ndufs2 MNADH:ubiquinone cxidoreductase core subunit 53 1] 0.01259458T7 -1.556100815 0.040028391 (045538815 0.016258843 1.463828425
ENSRMNOGO000E354| Ndufbd MADH:ubiquinone cxidoreductase subunit B3 ] 0.025714042 -1.25865782 0.024852563 087020411 0.002525578 1.2 202
ENSRNOGIM0MISEEE| Timmeb translocase of inner mitochondrial membrane 8 homoko 1] -0.801627967 0.017207382 0.038325887 0871681543
ENSRNOGII0MI10047| Ddit]l DMA-damage-inducible transcript 4-fike ] 0.012551032 -2 650504214 0.047140127 0.028738754 2108584253
ENSRMNOGI0M0010052| Magic MAGI| famiby member, ¥-linked ] 0.014108451 -3.03513242 0.03BE30565 0.002518023 2.5347BER03
ENSRNOGD0000010353| Mps22 mitochondrial ribesomal protein 523 /] 0.02321156 -1.062356581 0.005867131 1.057285325
ENSRNOGIIDDI106T| Erall Era-ike 125 mitochondrial rRNA chaperons 1 o 0.02584156T -0.956139404 0.015389725 0.025T50405 0.968112507
ENSRNOGIMMDI10857| Hadh hydroxyacyl-CoA dehydrogenase Q 0.038525731 0.047253427 0.028128135 2170005
ENSRNOGIMIMD10807| Contc cytochrome ¢ oxidase subunit 6C Q 0.008453062 0.042212086 0.018150478 1.042094758
ENSRNOGODID10813| Hapadl heat shock protein famity A (HspTD) member 4 like Q 0037788815 0.01456446 0.02608T238 0.923134135
ENSRNOGOMIMD10384| Ancxall annexin A11 1] 0.014548887 L 0024885792 0.012245312 1.02457607T8
ENSRMNOGO0M0011250| Cmbl carbogymethylensbutenclidsse homaolog ] 0.012810504 -2.159053316 0.038133853 0.01683838 2136558875
ENSRNOGHINI011912| Tmem3Ba transmembrans protsin 383 1] . 415638 -1.635450285 0.04T033165 0.028885485
ENSRMNOGI0000D11945| Ndufbs MADH:ubiquinone cxidoreductase subunit BS 1] 11919 -1.387352513 0.034110208 0.B88453115 0.004560885 1.321550015
ENSRNOGI0M1 1954 Perp PERF, TP52 apoptosis effector [} 0.035357752 -1.9888T0751 0048248562 1.582834158 0.008384454 2144580542
ENSRNOGIMI12123| Fdx1 feredonin 1 ] 0.017842851 0043033424 0.BTHE185T2 0.024007724 0.388054245
ENSRNOGDIIMI12410| 5100a1 5100 calcium binding protein Al /] 0.035155458 - 0.0ZB3585T5 1.054570013 0.0ZETZH06 1.826760406
ENSRNOGHIII0012447 | Setdd SET domain containing & o -1.088419855 0.04T580332 10.949514517 0.048545681 0.BREE85T49
ENSRNOGIMIMD12550| Ugarh ubiguincl-cytechrome ¢ reductase hings protein Q 0.007733183 -0.789682542 0039651852 0. 5546T2E01 0.008521615 0.B428TE485
ENSRNOGO0I013057| LOCES 1485 hypothetical protein LOGES1485 Q 0.003358215 -2.4528055 0.046805741 1.634531719 0.005330574 2121522821
ENSRNOGIDIND13532| Pgam2 phosphoglycerate mutase 2 Q 0.034222812 -2.30T604533 0.037542503 1.527367264 0.020325008 1.953677471
ENSRMNOGIMMD13TES| Acas? scety-CoA aoyitransferase 2 1] 0.042233035 1.81106: 0.011205857 2.401855427
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ENSRMOGIOM000285| PRK1 phenazine bicsynthesis-like protein domain containing 1 2 ] 0.024372821 -1.537225001 -1 0041703445 0684056125 1 0.082158177 1280741385 ]
ENSRNOGHMDM040G] Ros1 ROS proto-oncogens 1, receptor tyrosine kingss 1] c5 0.0138065T5 1583952243 -1 0.043548772 1.539565611 1 0.075121687 1.445453913 L]
ENSRMNOGI0M0M0465| Hed 17Th8 hydrooeysteroid (17-beta) dehydrogenase 8 1] C5 0.02060601 -1.31827T684 -1 0.035152523 0.913668207 1 0.077042863 1.3BE250522 0
ENSRNOGHDI0004%E] Anks1a ankyrin repeat and sterile slpha motif domain containin o CE 0.015288613 -1.645TEE548 -1 0.0495729 0985538586 1 0.08341067 1.484001261 []
ENSRNOGIMM0NIE20| Phlgi phosphonylsse kinase catahytic subunit gamma 1 1] CE 0030046206 -Z.453457845 -1 0.032882515 2.258TE2453 1 0.05TE54558 2.051834655 0
EMERMOGIII0011T2| Cabpl calcium binding protein 1 2 ] Q.00S0ET 106 -2.236801858 -1 0.011085301 0.989688T0E 1 00515591952 1175137411 ]
ENSRNOGIO0D0001 335 Hpd hydroxyphenylpyruvate dicxygenase 1] ) -1 -1 0.046045813 1.4385T7016 1 0.05350008 2.135534564 ]
ENSRNOGOMMO0N1T5| Bdhi I-hydroceybutyrate dehydrogenase 1 1] C5 -1. 115391696 -1 0.02158214 0.613088T1 1 0.109253333 0.83B01Z2389 0
ENSRNOGHI002 128 Ppat phosphoribosy] pyrophosphats amidotransferass o CE 0643703387 -1 0.031555091 0.581535318 1 0.084272513 0.7TI8TIBEET [/}
ENSRNOGI0M0N2SE4| Apln apelin [} C5 -1.590508535 -1 0.008Z20416 1.188702418 1 0.07T80388 1.207885802 ]
ENSRNOGIMM00N4206| Ginds glutaredeoogin 5 1] CE 3EEZE0ST -1.330831328 -1 0.03541 7802 0.852552365 i 0.080541144 1.335418553 ]
EMSRMOGIIIM0M4213| Dhps deoxyhypusine synthase 2 ] Q043074537 -1.232560424 -1 0.76T5TE162 1 0094217354 ]
ENSRMOGIDIM0MME40| Mtfp1 mitechondrial fission process 1 Q CE 0.023545409 -2 -1 0.005153444 1.591380303 1 0.0532585 ]
ENSRMNOGHID0004T I | Mapkapk2 mitegen-activated protein kinsse-activated protein kins 1] CE 0.032168632 -1 -1 0.035370241 0.T45807777 1 0050802 1.2606873587 o
ENSRNOGHII004380| Rangrf RAMN guanine nucleotide release factor 1] CE 0.01744558T -1.469559616 -1 0.00E3TTEEE 0.905747713 1 0.077888329 1.3526599045 []
ENSRMOGD0000005133| Mapt microtubule-associsted protein tau [} Cs 0.034051525 -1.401573844 -1 0.045727707 ] Oraes02 1 0054224014 1.132145755 ]
ENSRMNOGOII00EED] RpsBkil ribosomal protein 56 kinase-like 1 o CE 0.032850276 -1. 732286789 -1 0.013350T34 0.721285704 1 0.092302169 1052094438 [}
ENSRNOGDOM000ETSE| Cavd caveolin 3 Q CE Q.01585T363 -1.0ZT18T154 -1 0.015186552 0.814782463 1 0.051538034 1.125247578 ]
ENSRNOGHO00G6119| SicTald solute carrier family 7 (cationic amino acid transporter, o C5 0.024371701 -2.Z00Z38538 -1 0.02T035T47 1.351780176 1 0.0587TT4815 2. 00005003 L]
EMSRMNOGI000000G5444| Flbpd FKEDE binding protein 4 1] C5 0.04023483 -1.771608056 -1 0.032251803 1.002145591 1 0.07047678 1576685732 L]
ENSRMNOGDM000TIET| Peri period circadian clock 1] CE 0.03347685 -0.BT1268528 -1 0.028783068 0818314775 1 0.084730274 1.152126718 []
ENSRNOGOMIMIDIEZ55| Mrpl3s mitochondrial ribosomal protein L38 1] CE 0.011388535 -1.35T167586 -1 0.048117T1TE 052312753 i 0.0T5150254 1.444570815 ]
EMERMOGII0I00E42Y| GprZ2 G protein-coupled receptor 22 2 ] Q012161785 -1.122142809 -1 0.00347 3897 0810202873 1 0079724328 1354781608 ]
ENSRMOGODIM0E348| Nos3 nitric oxide synthase 3 Q CE 0.014454556 -1.872387634 -1 0.0058T 0408 0.957755425 1 0102356795 0. BERANE2T ]
ENSRNOGI00M0NE535| Pgp phosphoghycolste phosphatase 1] Ccs 0.008169105 -1.062816736 -1 0.016435032 0.8 0.0838TEIST 0.385228506 0
ENSRNOGIM0M010077| Smarcd2 SWI/SNF relsted, matrix associsted, sctin dependent o o CE 0.039273852 -1.1315 -1 0.018851444 0.T55825487 1 0.058857513 1.011852012 []
ENSRMNOGI0M010255| Esmb estrogen-related receptor bets [} C5 0041541142 -1.15015422% -1 0.024103755 0.945276211 1 0.0884352156 1120115241 [
ENSRNOGDMM010580| AcotT acyhCoA thioesterase 7 1] CE 0.038854561 -1.061381438 -1 0.033851118 0685555345 i 0.07226521 1122770383 0
ENSRMOGII0001 1183 Acy 1 amineacylase 1 2 ] 011731342 -1.20250513 -1 0008007514 0.785232824 1 0085341328 1.08521458T7 ]
ENSRNOGRI01 1427 Hr HR, hysine demethylase and nuclear receptor corepres] Q CE 0.043355154 0. TH4031821 -1 0.00585024 0.852275T31 1 0.124548424 0. 366706033 ]
ENSRMNOGI00M001 1648| Agp1 aquaporin 1 1] C5 056024 -1.658855796 -1 0.025553428 0.888048301 1 0.07572421 1. 245784201 L]
ENSRNOGI000001 2043 SoacT SRY box T 1] CE 0.015853835 -1.810834272 -1 0.006545361 0.83515602 1 0139828578 0. EEGE05421 0
ENSRMNOGOD0MM01 2238| Hddc3 HD domain containing 3 [} C5 0.015953488 -1.082512281 -1 0.034558013 0.761321008 1 0.08572828 548 ]
ENSRNOGOII0012303] Apobec? apolipoprotein B mRNA editing enzyme catahytic subuwn) o CE 001722337 -1.207855386 -1 0.038420765 0.976208317 1 0.051100408 1.3TRB5846 [}
ENSRMNOGI0I0012353| Fam174b family with sequence similarity 174, member B Q CE 0.011034585 -1.540185809 -1 0.043348303 1.133485888 1 0.082831152 1.251735288 ]
ENSRNOGOMM01 2495 Podxl podocahyin-like [} C5 0.011417611 -1.3230243468 -1 0.018123529 0654587428 1 0.113562815 0. 780706287 L]
ENSRMNOGO0M012622| Mmp15 matrix metallopeptidase 15 [} C5 0.014171584 -1. 575151671 -1 0.035185314 0858847522 1 0.058284834 1.1556T13875 L]
EMSRMNOGD000012735| Sescat Sjogren syndrome’scleroderma sutoantigen 1 [} C5 0.033283158 01516355209 -1 0.022180278 0772571103 1 0087771881 1.070131752 ]
ENSRMNOGD0000013354| Hey2 hes-related famity bHLH transcription factor with YRF 1] CE 0.011805155 -0.533058231 -1 0.030558TE2 0.611552852 1 0.156414558 0.4517561 ]
EMSRMOGI00013458| Fam212b family with sequence similarity 213, member B 2 ] 0.007T3259 -1.117855439 -1 0.00MED2TET 0 0747 1 0.072187835 1.220505208 ]
ENSRMNOGIIM014083| Igsecd 1@ maotif and SecT domain 3 Q CE Q027644115 -1.884371487 -1 0.035482127 0.57832524 1 0.071385483 1.54T282335 ]
ENSRMNOGOI000014751| Ret ret proto-oncogens 1] C5 0040573793 -1.300013247 -1 0.010171635 1.151342543 1 0.100158214 0.951434789 L]
ENSRMNOGI0M01 4761 | Rasd2 RASD family, member 2 1] CE 0024887353 -2 2EE044112 -1 1633623521 1 0.055005831 2.05860T124 []
ENSRMNOGDO0000148068| Pokd parocgy=mal nenkinesig dyskinesia [} C5 0.008341281 -1.415542208 -1 0.915752154 1 0.055188425 1258041445 ]
ENSRMNOGODNMII15206| Alad aminolevulin ehydratase 1] CE 0.011265351 -1.178T8811 -1 0.728127532 i 0.0818465 1041812571 ]
EMSRMOGIDIM0154T3| Mrps24 mitechondrial ribosomal protein 534 2 ] 0.035810205 -1.178487252 -1 0797515803 1 0081584573 1.188018588 ]
ENSRNOGO0000015691| FamZ1Zb family with sequence similarity 212, member B [} C5 0045451574 -1.74TR52T46 -1 1.152213563 1 0.07311302 1425206254 0
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ENSRNOGRMI0155] Mpst mercaptopyTuyate sulfurtransferase 1] ca 0. T4642TTST 0.09555335 0.378355258 1] 0.013235512 O.7805TT1T
ENSRNOGO000000 185 Tst thicsulfate sulfurtrans ferase 1] Co -1.234477852 0.03452T444 0.805878207 L] 0.033282213 112625214
ENSRMNOGO0000000245| Amz2 archashysin famihy metallopeptidase 2 1] Co 0517023854 0177873518 0.3850B5307 L] 0.030TEE122 . GEBZ2RE8E5
ENSRNOGI0M0M202| Sesnt sestrin 1 [} CB 0. T205TEEE2 0158040779 0.288477585 ] 0.017351384 0.702150654
ENSRMOGD000000041 3| Pin phospholamban 1] CE -1.343422545 0.0T3534272 0.258075305 ] 0.0123B45T8 1.356400505
EMSRMOGII0M0I048D| Phi1 PHD finger protein 1 2 o] -0.845824289 0.028431418 0.385355034 ] 0.0198257T7 0. T02Z232EE
ENSRMNOGOMIMDMSEE| Amd1 adenosylmethionine decarbocylase 1 Q Co -1.377654654 0.0852TE519 0.6885T1594 ] 0041104354 1.125866679
ENSRNOGD000000058E| Sic18a10 solute carrier family 16 member 10 1] Co -1. 143015261 0.050207768 ] 545068 0 00277837 0.8T380621T
ENSRNOGHII006ME| He3stE heparan sulfate-glucosamine 3-zulfotransfarsze § o CE -1.111520238 0.081194275 0.542332338 [] 0.0155708:38 1.06445633
ENSRMNOGDI0000ME58| Acac acetyl-CoA carbougylass beta [} CB -2.223833302 0.05875551 1.304130251 ] 0.002831423 1.754601582
ENSRMNOGOIIDI000E4T| CankZb casein kinase 2 beta o CE -0.BE2504B48 0.090378112 0428313572 [} 0.002022546 0.653854185
ENSRMOGO000001128| Tesc tescalcin Q Co -1.4Z5878242 0107524611 0.705501041 ] 0.043835125 1.711642891
ENSRNOGHMN0001142] Priabi protein kinsgse AMP-sctivated non-catshytic subunit bef o ca D.BTS4ETT 010558581 L] 0.03B175E 0.BTZB55T2E
ENSRMOGOD0M0001177| Acads acyhCoA dehydrogenase, C-2 to C-2 short chain 1] Co -1.862551805 0.068173858 L] 0000528727 1.60T844328
ENSRMNOGO0000001205| Agpat3 1-acylghycerol-3-phosphate O-acyltransferase 3 [} CB -1.58582012 0.083558114 ] 0.037818877 1.530128484
ENSRMOGDO000001 285| AtpZaZ ATFase sarcoplasmic/endoplasmic reticulum CaZ+ tran| 1] CE -1.60484248 0.0T16382 0 0.004TBEEET 1.24157653
EMNSRMOGID0M00 258| Gpridd G protein-coupled receptor 145 2 o] -1.37495T815 0091205505 0835511975 ] D.0ET4452T 1.185625584
ENSRMNOGO000001 244 Aldh2 akdehyde dehydrogenase 2 family (mitechondrial) Q Co -1.104243375 0103037811 0.534870102 ] 0.004424564 0.B4TI2HET3
ENSRMNOGOM0MM001 440 malste dehydrogenase 2 1] Co 0.083353T13 052108411 L] 0.004515009 1275375452
ENSRMNOGIM0NIET ydrogenase kinase 1 1] Cc8 -1.41742335 0.050358384 0844205825 0 0.0424255758 1.088753281
ENSRMNOGI0M0NTTI0 ATP bi cassette subfamily F member 3 [} CB DBETTAT20T 0.030589157 0.357538478 ] 0.002828571 0635547532
ENSRNOGOIDI00ITI HRASike suppressor o CE -1 2TTIT3T2 0.693TESIT [} 0.00E262682 1.252020024
ENSRNOGHDI001TT| Ehhad enoyFCoA hydratase and -hydrocyacy] CoA dehydroy 1] Co -1.85T18689 0.060240385 1.27080389 ] 0.04807T4453 1.212409579
ENSRNOGI00000 1807 | Sspn SEFCOSQEN 1] caE 015345745851 0.123381465 0.600T3T3T L] 0.020537213 0.747 240267
ENSRNOGI0M001842| Mrps25 mitochondrial ribosomal protein 515 1] Co -1.053350851 0.053T3854T 0.721378553 L] 0.040115348 1121578542
ENSRMNOGDO000001850| Txnrd2 thioredaozdn reductsse 2 [} CB -1.496508842 0.0730231358 0.785171213 ] 0.040587888 1.255032528
ENSRNOGDIMN0Z115| Sodi SUpEroi smutsse 1 1] CE 0.0542085T5 0.408551311 0 0.017254534 0.TE5425043
ENSRMOGIIIM0IZ20E| Ooiadt OCIA domain containing 1 2 o] 01248228532 0.460158557 ] 0.020374885 0.720614081
ENSRMNOGODIM0NZ255| Artd ADP-ribosyltransferase 3 Q Co 0.0540485 0.811252063 ] 0.008051252 1101767343
EMSRMNOGI0000002453| FroodD F-bo protein 40 1] Co 0.085183255 0.900422055 L] 0.047281425 1.07T108618
ENSRMNOGD0000002515| Mtm1 myotubularin 1 1] CE -1.247559178 0.733158033 [] 0.041454805 1057717128
ENSRMNOGDI0M0002ETS| Parm1 prostate androgen-regulsted mucin-like protein 1 [} CB -1.252883122 0.055554554 0.762801071 ] 0.003235828 198232277
ENSRNOGOIII002652| Rapligap2 RAP1 GTPase activating protein 2 o CE -1.291293272 0.102851744 0.741848541 [} 0.024235155 1.003588235
ENSRMNOGIMIM0N2EE3| Cluh clustersd mitochondria homalog Q Co -1.3830518829 0.057455742 0.780548578 ] 0.03001704 111772703
ENSRMNOGO0M00NZT 13| ZfipiT2 zinc finger protein 6572 1] Co 0572857161 0.0952562436 0.7968585T3 L] 0017113545 0.3450426552
ENSRNOGHIDINNZE40| AtpEh ATP synthase, H+ transporting, mitochondrial F1 comp 1] Co -1.480778 0.08505368 0845 L] 0.02851396 1.1885474
ENSRNOGI0MN12T| Sprydd SPRY domain containing 4 [} CB -0.58845253 0.08488T056 0.584627528 ] 0.005T28007 072174526
ENSRNOGD0000003163| Sdhe succinate dehydrogenase complex subunit C 1] CE -1.365411205 0.054376043 08816732323 ] 0.018108271 1245245084
EMERMNOGIIM0032330| Acsf2 acytCoA synthetase famity member 2 2 o] -1.823552539 0.07TET33425 0.988691328 ] 0008723348 1.58T233044
ENSRMOGODIM003332| NtSm & F-nucleotidase, mitochondrial Q Co -1.0603TE 0135558823 0.538141559 0 0044113307 0.9433415
ENSRNOGO0000003 334 Kihi2 1 kelch-ike famihy member 21 1] Co -1.576673659 0057747186 0.777540081 L] 0.023915578 1.215181148
ENSRMNOGIMM0NIE2D| Prdxe2 peroxdredonin 2 1] CE ). TEETD1085 0.012267388 0.457638348 [] 0.038052563 0.7

ENSRNOGI0M003E54| Prox1 praspero homeobaon 1 [} CB -01.585T0 1536 0110205102 0687091191 ] 0.032187518 1.038175381
ENSRMNOGIOO0D00ITES| Rilp Rab interacting hysesomal protein o CE -1.283000916 0.07850111 0.934120271 [} 0.031851488 1205580208
ENSRMNOGO0M003E15| Slc28all solute camier family 25 member 11 Q Co 514175123 0.0T02TE266 1.085151821 ] 0.005050852 1435671796
ENSRNOGIMMDNIE4T| Gid4 GID complex subunit 4 1] Co -1. 182478152 0.097153539 0672781575 L] 0.03625633 1.087470056
ENSRNOGHDI004 1T PdkZ pyruvate dehydrogenase kingss 2 1] CH -1.69616T182 0.07287701 1.047517581 o 0.028T25914 1.459694111




ENSRNOGI0DI000IM2Z | Xpr xenotropic and polytropic retrovirus receptor 1 [} 0.008656253 1.22T8834TE 0.041244031 0.24211348 o 0. 109079053 -0.815262059 [}
ENSRNOG0DINTS | Mtf. metsl response element binding transcription factor 2 L] 0.033573835 0.587335828 0.180828183 -0.Z52211304 ] 0.135001311 -0.444520178 L]
ENSRNOGHDIN 18T colony stimulsting factor 2 receptor beta commaon sulbs L] 0035107021 2121077373 0.150814535 -0.35455T368 1] 0.0TE4BE24T -1.2487250645 0
ENSRNOGH00DNN22S) Cc-C if chemokine ligand 7 ] 0.027TT15841 1.778454584 0.435173285 -0.052345843 i} 0214528576 -0.28230583 [
ENSRNOGI000I0I24T| mejor facilitator superfamily domain containing 11 ] 0.011452656 0605423885 0224588555 -0.223881282 ] 0087954247 -0.553589587 ]
ENSRNOG000MINZET | Smpd2 sphingomyelin phosphediesterase 3 ] 0.018909656 0.953579138 0.083067347 -0.833015064 1] DOTIZ241T4 -1.318123248 0
ENSRNOGM00DIN03 | CapsTI centrosomal protein 5T-ike 1 L] 0.03258T888 1.0688TE818 0.081333728 -0.537237543 1] -0. 794085258 L]
ENSRNOGH00DNMA0T | Micall microtubule as: ted monooxygenase, calponin and ] 0.038918517 0.952452287 0.108258353 -0.511315707 i} 0856 8 [
ENSRNOG0000I004T 1| Blgalts Beta-1,2galactosyltransferase 4 ] 0.00180T854 0731028245 0.078144277 -0.6534402T5 ] 0727438172 ]
ENSRNOG000MIN485| Bak1 BCLZ-antagonistkiller 1 ] 0.013802254 0.711T46818 0204852853 -0.252604447 Q 0005253113 -0.467202405 ]
ENSRNOGO0INEDS | Rplida ribosomal protein L10A L] 0.048TB4438 0.90148563 0152750362 -0. 358880001 1] 0038045615 L]
ENSRNOGH000DIEET 1| Plibs cAMP-dependent protein kinase inhibitor beta ] 0.000322065 1.121571506 0151847774 -0.351684135 i} 0135346513 -0. 57841287 ]
ENSRNOGI000I0NE24 | D dermatan sulfate epimerase ] 0032483448 2.254838537 0.0552812T5 ] 0053851085 -1 1T ]
ENSRNOGR000IE13 | Gush glucurenidase, beta ] 2154233317 LK 912 Q 0.053TEMET 1. 276 ]
ENSRNOG00MDINIE54 | Folrld RMA pohymerase | subunit D L] 0025248586 0845420128 0.08548845 -0.402758372 1] 0.005T26832 -0.51745343 L]
ENSRNOGH000ISES4 | StchpZ syntadn binding protein 2 ] 0.028481551 2514100884 0.058752128 -0.951004558 i} 0.051542421 -1.548180582 ]
ENSRNOGI00M0001 124 Rnft2 ring finger protein, transmembrans 2 [} 0.001214788 0.75126704 0.135372822 -0.358822T36 o 0.206185801 -0.3054T 4506 [}
ENSRNOGI0000001138| Taokd TAQ kinase 3 ] 0002358587 0.951050454 0.188484312 -0.279023027 Q 01053851056 D.IT1562372 ]
ENSRNOG000I01201| Csth cystatin B L] 1.34METTI04 0.108134414 -0.508183518 1] 0051084677 -0.810343852 0
ENSRNOGH000D001300| P2ncd purinengic receptor P2X 4 ] 2 Z2EERIETT 0.05TTE2542 -0.57385076T i} -1.635954259 [
ENSRNOGH00000D1314| Fam2ic FAMZOC, golgi associsted secretory pathway kinsse ] 0.510035037 0.187553828 -0.2805623858 1] -0.BEE83ZZE52 ]
ENSRNOG00MID1331| Sdsl serine dehydrataselike ] 0.00020303 0.T483345T3 0.074324423 -0.651385502 Q -0.395785585 ]
ENSRNOG00000141T | Flod3 procollagen-hysine, Z-cuoglutarate S-dioosgenase 3 L] 0.01790848T 0.78038056 0.140215383 -0. 20118771 1] 00353542142 -0.50808951 0
ENSRNOG0000001425| ShiZb2 SH2B adaptor protein 2 ] 0.0387607TE1 1.958282601 0.130478122 -0.428381237 i} 0072307824 -1.337373485 ]
ENSRNOGH000D1 45T | Rfc2 tion factor C subunit 2 ] 0.040152755 0.605TE0EET 0.200851756 -0.258583048 1] 0.058158322 -0. 741215528 ]
ENSRNOGI00D01633| Tig Trk-fu gene ] 0000350627 0604325651 0.1503335%9 -0.273848533 Q 0.152301743 -0.344852333 0
ENSRNOGM0000001T30| AcapZ ArfGAP with coiled-coil, ankoyrin repeat and PH domain L] 0.016636456 0.821523196 0.157132533 -0.165048528 1] 0050427572 -0. 755115769 L]
ENSRNOG0DII205T | Sic10a6 solute carrier family 10 member & [] 0.03307E465 1.991137677 0.054118515 -1.080744531 1] 0055613318 D.B1T101985 []
ENSRNOGH00DIZ 105| CdcT cell division cycle T ] 0.002347402 0.851874146 0.040050334 -0.4TZ5B2ETT 1] -1.016105678 ]
ENSRNOG000DI0Z 141| C4200 Cd200 molecule ] 0.02564T44T O.TEE4T44TS 0.051828523 -0.346547365 Q -0.544852723 ]
ENSRNOG00Z 165 )| Abrastas' abraxas 1, BRCAT A complex subunit 0 0.035993671 0668731801 0.015457802 -0.355150328 1] 0379745757 L]
ENSRNOG00IIZ 180 The1d TBC1 domain family member 1 [] 0.00B8581544 O.T1TET1451 0.151881751 -0.361638795 1] 0. TOTTSEESS 0
ENSRNOGH00DIIZ 182 44085 | s=ptin 11 ] 0.0Z2TE482T 0.715305562 0.010558T&2 -0.385030622 1] -0.6E154H4TIE ]
ENSRNOGI00DI02 188 | Hpse heparanase ] 0.021051025 1.218914258 0.055458261 -0.851255862 Q -1.305835445 ]
ENSRNOG0000Z 132 | Relll RELT-like 1 L] 0.008 110637 0643212134 0.39595133 0.067T305162 ] L]
ENSRNOG00IIZ210| Hed17Tb1 hydrogenase 11 [] 0.0282872 1485500827 0.08234159 -0.6T000E628 1] -1. 167881474 []
ENSRNOGH00000Z241 | Hspbap 1 ciated protein 1 ] 0.068104272 -0.353035045 1] 0.204255384 -0. 2675645881 ]
ENSRNOGR00DI0Z343 | Uchlt ubigquitin C-terminal hydrolase L1 ] 0.050355076 -0.935333704 Q 0.051585344 SE5BTDOIE ]
ENSRNOG00IIZI5E| Scpepl sering carbootypeptidass 1 0 0.014118571 0073254823 0. 757043771 ] 0054532704 -1.36761326 L]
ENSRNOG00000Z 382 | Mfapd microfibril aszocisted protein 4 0 0.000180713 1.130141507 1] 0
ENSRNOGH0000IZIES | Morf4l2 meartality factor 4 fike 2 ] 0.0Z504T57T 1.013410708 0.03353212 0507375542 1] 0077453774 -0. 744058204 ]
ENSRNOGI0M0002407 | Pdxdc1 pyridoxabdependent decarboxylase domain containing ] 0.038348031 0.784117284 0094158685 036213164 o 0. 128378451 BE3480286 ]
ENSRNOG000I0Z408| RbmdT RMNA binding motif protein 47 L] 1.712386232 0.203540221 -0.254730183 ] 0075843006 254421738 L]
ENSRNOG00INZ425 | Potp phosphatidyicholine transfer protein [] 1.41752002 0.11870213 -0.458025542 1] 0.061T02058 -0.546825656 []
ENSRNOGH0000IZ4TO | | fidT interferon gamma inducible protein 47 ] 1.017785445 0.131383422 0428214875 1] 0.003T 16083 -0.533105475 ]
ENSRNOGI00DI0ZE2E | Pigs2 prostag -endoperoxide synthase 2 ] 2348078154 0. 10885565 -0.4525335984 ] D.0584TEIT2 -1.590427962 ]
ENSRNOG000II2633 | Nme1 NME/NMZ2 nucleoside diphosphate kinase 1 L] 0.007T 258508 0.870831613 0.24D413761 -0.2050558T1 ] 0090646218 -0.547923809 L]
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2.6. Identification of differentially expressed genes (DEGs)

The network model describing interactions between DEGs was reconstructed to
investigate the collective actions of signaling pathways. Network models have shown that
sappanone A treatment downregulates the pro-inflammatory pathways activated by MI (7/r,
Tgfb, Tnf, and Ifng signaling pathways) and the complement cascade that increases
inflammation and apoptosis pathway (Figure 25).
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Figure 25. Inhibitory effects of sappanone A administration on the MI-
related processes. Network model describing interactions among signaling

pathways. Arrows, activation in signaling. “+p”, phosphorylation.
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2.7. RT-PCR analysis

Downregulation of representative genes related to inflammatory responses of MI +
sappanone A group (7gfbl, Tgfb2, Cd4, Cd8a, 1118, Pik3cd, and Tnfisfla) and apoptosis
(Casp3) were confirmed compared to the MI group (Figure 26 and 27). Thus, these results
suggest that sappanone A attenuated Ml-related processes including inflammation and

apoptosis pathways in a rat myocardial I/R injury model.
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Figure 26. Confirmation of the predominant downregulation of the

representative genes involved in the inflammatory responses and

apoptosis by RT-PCR. The expression levels were normalized with respect

to those in the control group. The normalized data are expressed as the mean
+ SEM (n = 4 per group). * p <0.05, ** p <0.01, *** p <0.001, **** p <
0.0001 by two-way ANOVA tests with Tukey’s post hoc correction.
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Table 11. List of the primers used in sappanone A efficacy study.

Symbol Primer | Primer sequence [5'->3'] Primer | Ann | PCR Product
direction Tm( ) | eali | cycles size
ng (bp)
Tm
)
forward | AAGTGCCACAAAGGAACCTAC 58.42
Tnfisfla = Cerse | GTCCACACACTGGAAATGCG 59.76 >8 22 255
forward | TGACATGAACCGACCCTTCC 59.68
Tgfol reverse | CCAGGCTCCAAATGTAGGGG 60.11 >8 22 245
forward | CTCAGTGGGCAGCTTTTGCT 61.18
Tgfb2 reverse | AATGTAGCGCTGGGTTGGAG 60.39 >9 27 262
cdd forward | AAGGACTGGCCAGAGACTCA 60.18 53 . 197
reverse | TTCTTGTTCTCCAGCTCGCA 59.61
forward | CCTTGTCAAGCCCAGACCTT 59.89
Cdsa reverse | CAGCTTGGGTTCTCTCCTGG 60.04 >9 27 399
Caso3 forward | GGAGCTTGGAACGCGAAGAA 60.95 5 . 3
asp reverse | GGCAGTAGTCGCCTCTGAAG 60.18
. forward | CATCAAGTCCCTACGGAAGC 58.06
Pik3ed I Serse | TTTGGAGTCCATGAAGGTGC 58.09 >8 27 478
118 forward | CTGATATCGACCGAACAGCC 58.23 57 . 506
reverse | AGCATCATCTTCCTTTTGGCA 58.19
forward | ATACAGGCCAGACTTTGTTGGA 59.62
HPRTT = Verse | GCTGCCTACAGGCTCATAGT 59.24 >8 27 330
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3. Discussion

The third chapter of this study is to access cardiovascular protective effect of sappanone
A in a rat myocardial I/R injury model. In this animal model, the positive effect of sappanone
A on the early stage of MI was confirmed by evaluating the infarct size and serum cardiac
marker (CK-MB, LDH, and AST) on day 1 after MI surgery and echocardiography the LV
systolic and diastolic function using echocardiography on day 1 and 4 after induction of ML
In addition, histopathological changes (H&E and Masson Trichrome) and mRNA sequencing
were analyzed to study potential changes in cellular pathways. These results demonstrated that
sappanone A successfully attenuated LV dysfunction induced by LAD ligation in a rat
myocardial I/R injury model.

Curcumin or sappanone A were administered daily for 5 days before ischemia from the
day of surgery to 4 days after surgery, which was used to investigate the initial effects on MI,
which was a relatively short exposure period compared to the previous study (64). We
continued to emphasize the importance of LV diastolic and systolic dysfunction to better
mimic clinical cardiac function assessment in MI patients. We found that the rats with MI had
reduced EF and FS values, reflecting LV systolic dysfunction; also decreased E’ value and
increased E/E’ values, reflecting LV diastolic dysfunction, which tends to be the same in
human MI patients. Patients with acute coronary syndrome usually have increased end-
diastolic filling pressure of the left ventricle, causing early aortic valve closure. Continuous
reduced value in stroke volume decreases incoming blood flow to the late systolic phase (65),
causing disturbances of LV diastolic function, leading to large infarctions (66). Elevation of
LV filling pressure is the key indicator of poor outcomes in humans (34, 35), and the E/E' ratio
can be used to evaluate LV diastolic dysfunction, given its tendency for independence from
LV systolic function, heart rhythm abnormalities, and LV hypertrophy (67). Therefore, the
evaluation of LV diastolic function is important for MI patients, and our echocardiographic
method is a good indicator for predicting the prognosis and assessing efficacy in the
development of new drugs for heart disease.

Curcumin, a natural yellow pigment, is extracted from the rhizomes of the Curcuma longa
plant, and its cardioprotective effects have been studied in a rat chronic MI model induced via
the Tgf-B/Smad-mediated signaling pathway (64). An acute myocardial I/R injury rat model
was also used to study the protective effects of curcumin in relation to enhanced STAT3
phosphorylation (68). Recently, the effectiveness of curcumin nanoparticles in isoproterenol-

induced MI has been demonstrated (69); however, the age and the bodyweight of rats, the
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duration of ischemic of LAD ligation, and the dosage and the period of total treatment were
different from our rat myocardial I/R injury model protocol. Using curcumin as a positive
control, our new study is intended to identify the effects of sappanone A on acute MIL.

In a previous experiment on the efficacy study of metformin, we performed a transient
postoperative day sampling on day 7 after surgery, finding no difference in serum chemistry
values for cardiac markers in normal and surgically induced MI model in rats on 7 days after
surgery. Therefore, the time point of the sampling was needed to be changed to day 1 after
surgery which was earlier than the blood-sampling time of the previous experiment; this was
done to consider the time-bound effect of the enzymes in the serum, and statistically significant
changes were detected in the M1 group. After MI was induced, myocardial cells were damaged
and ruptured, and cardiac enzymes were released into the blood. In this serum chemistry of
cardiac marker study, sappanone A significantly reduced mean serum AST and LDH
compared to the MI group.

In addition, the mean myocardial infarct size of the sappanone A-treated rats was
significantly smaller in the distal medial and apex regions compared to those of the MI group.
The pathogenic consequences of MI are commonly seen in the main coronary arteries and
myocardium (60). In this study, it was confirmed that the condition progressed from acute to
subchronic stage through histopathological examination of the left ventricle on the 4™ day after
MI surgery. Advanced lesions were rarely observed and the inflammatory cells of the
lymphocyte and mononuclear cell lineages, which appear mainly seen in the sub-chronic
inflammatory stage, are more distributed than neutrophils or eosinophils that appear in the
acute phase. Also, on the day 4 after MI surgery, as acute lesions, the microvascular
obstruction and neutrophils were rarely shown in H&E-stained slide. To assess the effect of
sappanone A on microvascular occlusion and neutrophil infiltration, it was recommended to
perform histopathological examinations in earlier time such as on day 1 after MI surgery.
H&E-stained slide sections in each transverse cardiac region were graded for histopathologic
analysis; inflammatory cells infiltration including lymphocytes and mononuclear cells, and
purulent lesions. Sappanone A markedly reduced inflammatory cells infiltration in all
epicardial regions and the medial myocardial region with significance, consistent with peer-
review. Also, histopathological results in heart samples show that sappanone A has a greater
effect on lymphocytes, but without the results of histopathological examinations of other
organs such as the spleen, bone marrow, etc., there are still limitations to confirming the greater
effect of sappanone A on lymphocyte based on heart results alone. Therefore, the effects of

sappanone A on each cell type of inflammation and its direct/indirect relationship to MI will
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be discussed in the further studies. The percentage of fibrosis area in Masson’s trichrome
stained slide sections, sappanone A reduced the percentage of fibrosis areas in papillary muscle
area compared to those of MI and curcumin treated MI with statistical significance.

The echocardiographic results confirmed the successful establishment of our acute rat
myocardial I/R injury model. The echocardiographic data showed that LV cardiac dysfunction
did not recover during the early phase of ischemic-reperfusion injury in this rat model during
the experimental period. However, sappanone A had cardioprotective effects against acute
myocardial ischemia as left ventricular systolic and diastolic functions were significantly
improved and ischemic lesions decreased. Despite some limitations to using E' and E/E'
because it reflects only the global LV function, further studies using quantitative assessment
in conjunction with strain speckle tracking echocardiography are planned to assess regional
LV function and filling dynamics (58).

The changes of molecular signatures by sappanone A had not been systematically
investigated previously using a rat myocardial I/R injury model. In this study, gene expression
profiling was used to identify molecular signatures affected by sappanone A in a rat
myocardial I/R injury model. Sappanone A treatment altered the mRNA expression levels of
2020 genes involved in a variety of cellular processes, including 66 genes involved in the
inflammatory responses (Figure 24). These genes are likely to be involved in pathological
features associated with myocardial infarction. For example, Tgfb/ and Tgfb2 mRNA
abundances were reduced by sappanone A. The T7gfb family critically regulates the
inflammatory responses, angiogenesis, and fibrosis under myocardial infarction (70). In
addition, the network models have suggested T/r, Nfkb, Tnf, Ifng signaling pathways associated
with disease pathogenesis (71). Although the sappanone A showed potent effects in decreasing
the expression of pro-inflammatory factors, the precise mechanisms of sappanone A’s anti-
inflammatory effects and improved heart function are not clearly understood. The pro-
inflammatory factors, reduced primarily by sappanone A, may serve as a potential link of
inflammation to the relief of left ventricular diastolic and systolic dysfunction (72-76). In this
study, we focused on the effects of sappanone A on acute myocardial infarction and the
restoration of MI-perturbed gene expression profiles (e.g., inflammation-related pathways). It
can be considered valuable as an initial comparative study and additional mechanistic studies
are needed to elucidate the functional link between attenuated inflammation and an improved

myocardial infarction phenotypes.
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Summary

Rat myocardial I/R injury models are useful, and we especially focused on LV diastolic
dysfunction with poorer surgical outcomes in human and systolic dysfunction using
echocardiography. In the present study, a rat myocardial I/R injury model was successfully
induced by transient LAD ligation and reperfusion using a snaring technique and area at risk
was normalized by TTC/EB double staining. Histopathology of rat hearts and RNA
sequencing of rat left ventricles for the mechanism study were performed. In this study, two
test articles including metformin and sappanone A were evaluated after myocardial infarction
surgery.

The goal of this study was to investigate cardiac function in the early phase following
myocardial I/R injury in rats using echocardiography to evaluate cardioprotective effect of
metformin and sappanone A. To the best of our knowledge, the current study is the first to
demonstrate the promising positive effects of metformin on left ventricular diastolic
dysfunction in a rat myocardial I/R injury model using echocardiography and cardiovascular
protective effects of sappanone A on LV dysfunction in a rat myocardial I/R injury model
using echocardiography. A rat myocardial I/R injury model is a good representation of human
AMYI, allowing the cardio-protective effects of metformin and sappanone A to be evaluated.
These data contributed to the understanding of the effects of metformin and sappanone A on
the development of AMI and provide a clear rationale for the use of these candidates for the
cure for the patients in the development of heart disease.

The thesis was composed of three chapters, and the first chapter (Chapter I . Preliminary
study) explained the background of the establishment of human AMI animal model called rat
myocardial ischemia / reperfusion injury model, and methods for evaluating left ventricular
systolic and diastolic function using echocardiography. Chapter II (Efficacy study of
metformin) investigated the efficacy study of metformin in a rat myocardial I/R injury model
using echocardiography and its cardioprotective effects on left ventricular diastolic
dysfunction at the early stage of MI. Chapter III (Efficacy study of sappanone A) conducted
efficacy study of sappanone A in a rat myocardial I/R injury model to show the anti-
inflammatory effect on early stage of left ventricular dysfunction using echocardiography.

In order to evaluate those efficacy studies, evaluation methods included ultrasound-based
assessment of left ventricular systolic and diastolic function, myocardial infarct size using 1%

2,3,5-triphenyltetrazolium chloride (TTC) staining, serum chemistry of cardiac markers,
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histopathological analysis using hematoxylin and eosin staining and Masson’s trichrome
staining, and mMRNA sequencing data analysis. These results will provide further
understanding of the effects of metformin and sappanone A on the development of AMI and

help future MI patients in the early stage of cardiovascular disease development.
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