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LC-MS M2 2|5l ThermoAtl| Ultimate 3000 LC systemZ} Q Exactive™
Hybrid Quadrupole-Orbitrap™ Mass Spectrometer system= AME5|ICE
Peptide separation® ol ZAZEl peptide =M E 0.1% formic acid 30 ul2
reconstitutiontO auto samplerE O|&310f 4.0 ulE injectionRUCt. Peptide
=2|= Analytical column: C18, 3um bead particle, 75 um ID, 360 um ID, Length
20cmE, Trapping column: C18, 3um bead particle, 150 um ID, 360 um ID, Length
2cmE AHE3 1 Sample loading flow rate=10ul /min, Sample loading time2
102, Gradient flow rate= &% 400nI0|0 Total gradient time2 180&0|ACt.

(SolA: 0.1% formic acid, SolB: 0.1% formic acid, 100% acetonitrile)
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2702] miscleavageE 7|22 ZE SRULE Intensity threshold= 500, Maximum
peptide mass= 1,500Da0| {11 PSM false positive rate= 0.01, Protein false
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0{‘d(%) 50 58.3
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H 2. H{Y HALZ 22|38t #F9| 16s rRNA sequencing 24
No. | Subject Length | Match | Total | Pct.(%)
Healthy 1 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA
control gene, partial sequence 1476 1476 1476 100
2 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA
gene, partial sequence 1476 1476 1476 100
3 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1473 1474 99
gene, partial sequence
4 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1473 1474 99
gene, partial sequence
5 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1475 1476 99
gene, partial sequence
6 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1473 1477 99
gene, partial sequence
7 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1473 1475 99
gene, partial sequence
8 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1476 1476 100
gene, partial sequence
9 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1475 1476 99
gene, partial sequence
10 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1473 1473 100
gene, partial sequence
11 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1474 1474 100
gene, partial sequence
12 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1475 1476 99
gene, partial sequence
13 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1473 1474 99
gene, partial sequence
Patient 1 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1475 1476 99
gene, partial sequence
2 Staphylococcus warneri strain AW 25 16S ribosomal RNA gene, | 1470 1469 1470 99
partial sequence
3 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1476 1476 100
gene, partial sequence
4 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1474 1474 100
gene, partial sequence
5 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1474 1474 100
gene, partial sequence
6 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1476 1476 100
gene, partial sequence
7 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1476 1476 100
gene, partial sequence
8 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1475 1476 99
gene, partial sequence
9 Staphylococcus haemolyticus strain JCM 2416 16S ribosomal RNA | 1473 1472 1473 99
gene, partial sequence
10 Staphylococcus warneri strain AW 25 16S ribosomal RNA gene, | 1470 1468 1470 99
partial sequence
11 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1475 1476 99
gene, partial sequence
12 Staphylococcus aureus strain ATCC 12600 16S ribosomal RNA | 1476 1475 1481 99

gene, partial sequence

17 -




i &~ control
c
S -+ 25%
° 4
a 1.5
o —4— 5%
=
r] == 10%
3 1.0 1 ;
(=]
w —— 20%
-
; 0.5 ] -©- 30%
S
o
©
-]
0.0 T T T
0 5 10
Culture Time(h)
R 2.0 1
“t =& control
c
s - 25%
o 4
a 1.5
o -+ 5%
=
b ¥ 10%
2 1.0 1 ;
°
b - 20%
©
T 0.5 -©- 30%
-
o
©
-]
0.0 T T T 1

Culture time(h)

a3 2. HHiFEEE0| ZHE XN EE 25 M 2

SHHl===2 HiXIOf|  25-30%7HK| 4 sSEE  EYAIA S aureus
(ATCC29213)E HHYBICL  (A) OHA|ZHOICE S&EEE FESIY § O
SI7IokX| ¢t= ME FAMZ7| 7MHX|E =CHSHO LIELL, (B) & 48 A|ZHIHK|

Hifet dy¥SMdez 2 HEIFES0| Sl= =T HIX| HEfe] d&at

O = o
HIWSACE SEIM7I0 =FHES W SE=7F 10%0ld AO[  LiX|
UMM ZCf Z&ZQ CSE 10% (red line)E A2 A0 AEY L=
2ottt

-18 -



3.4. AN 7| I

ﬂ S o ® ™ M ol o % o T ou ol o F
4 & o oo o3 o, o RUow Bk o2 ol
~ 8 X WH K & U o0 O = oml B ol
B ~ = = I ~ T = = = J
—_ N - {0 T ol ~ ¥ 8
o o U o L of W= o =
= oo L =< = v oo < TF N
I &8 oz KOO O OF oy o 5 Ko
W oF - % & = O ™ 5 | ow T 3 O 50 o o
hy K - 1o H_-_ 10 —~ un L ® = E_u [ORN
1L RO & .3 o o < o O H m.m L m_e =
leur_lﬂﬂmmﬂc.mhtaéol_é_ <k
T & A A _ o b o W
TH —_ 1o = O 6 o =q ol ol ol or o
Bl © % ™ 2 B o o 10 | NE
o R = 50 ou =T P | KIU LHo — =
1 Kl == X ! 2 W = H = KE <
L ofu Kk T W T © U il f =g 0
I o — 1o s W o 2 W o 3 M
W — 3 i ol H el _..__..__M__ “___Amvo o S5 H O
of H o 2 oK ™ T 1 B3 KIr I < GE oORU L o%
rH <X o owm o= M I ™ < ou D
. L_L m™ ni |_.__|_I ._IO_I _II_H =__=._ o mu__._._ MM 0 A._ _|u_
T X oo XN 5o oo P NERD
D m 2 Ko N aowu TE
o mM o Ju N T N ofn _ _H_\ (=N or [
0 1o 1 v T I 3 = KH "_.nT._ T W B ~
W R .o L rgo ®pF oHE WA
| N o mm “W E X T omd U o 0 ATV [
ojr — ol - =0 . — T
werof K _ @ X o 9 I & WU oy £ w5 o 2 KO
L - I T
KH PUREY 8u = i m 9 womk g o
H X N ok ™ K g o od &
mu_._l _”__.E < ._t — — O = F o O o_=_ _ uo =l K
0l S sz oo ™ 4L < Do oy S ol |
S o zr a) H = __ o %F S U s — Hu
o0 g 3 R - B E R 4T Nn %___ Eij
0o L & ol = ol ® K K o
y CREZCE PN MR o T ¥E
o~ 5 <0 w 3 T H L = & 70
o & o o H % o & Ol g 3
N R OHE T WK Y g s oF om N RL o K ol
T ol X K H 3 m__._m M ™ o0 o0 o M T T H o A«
OF 20 20 20 kK T M X F F K ko o § T K o

-19 -



CFU (x107/ml)

hIL-6 (pg/ml)

hIL-8 (pg/ml)

151
P=0.6884
ns
- 1
10 N
T Sup.
Protein 5.524 4.675 4.976
.. (mg/mi)
ODsoonm 1.651.62 1.631.57 1.58 1.58
0 T T
TSB CS-TSB
P<0.001
1500 %k k
I 1 Media
KNl CSE
1000 4 [ 5. gureus culture sup.
5. gureus culture sup. + CSE
500 B (S gureus + CSE) culture sup.
0 I T I S S. S ] T @
> & . D .
0\‘0 é; G)Q \Qoé. “:’\)Q
o &
<§ & &
Q?‘
&
E
P=0.0156
2000 P<0.0001 300 *
HEkkk
1500
T 2001
B I
1000 a
@
]
500 < 107
AN
0 : A\ : 0 . :
A . .
& & e S 5 R
o' < &
< d, G

- 20 -



a3 3. MEV[=YnfM=o FHujFE=0] =eE HiX|olM X ZEHde

Y XZA| B £T S

(A) S aureus (ATCC29213)E TSBRt CSE 10%&S=l TSBOIA ZF 6A|ZL

HiQSHOl HyYde @m amol T HA  AHZ(cfu)

i
)
&
)
+
s
|0
n

ZHSIRUCE (B) @2 HiYDSH HiYMO| TH CHHME SEE YY SIAS M
CSE 959t A4#glo] FAISICE (C-D) A-BOIA 2 7o HIZAS 0.2um
dHZ 79 =2YUS X35t BEAS2b celld] = BiY¥ : BEGM (bronchial
epithelium growth media) H|&2 1:100(v/v) 22 XN2|5t0] 24A|Zt F IL-62t

th
IL-8S ELISAZ =HSI®1T CSEE =St HiX|oA 7|2

Hi S K2l
JESOMEIE O B2 AMOIEZIR & ZFH|SHC (oS HYS HEAUS
100°COIM 302t 7t Eot0 dEHMES S2dst A7l 7 sgst 2HS

Al o= CSEol|l ot Xt0|7F E20{mS ZHESIUCL

=21 -



S b=

ulcle—

2o CSEZt o™

of

it

2,

= off

&7

ol

ASHA 10%

LHo

CSE-TSBOIAl 10A|ZH77kX| HY

Alo=  2Riet

Hh 2
Zzo| KH0|7h QUK 4A).

HO|LL 10A|Zt

X0l

fo[m

Ciz=a2l Xtof, HHix=E=2 /70| TE

TSBOIM 10A|2F =

T A

KLt

7|(exponential phase)&

dolE

ojnu
ad

—_

jol
I

o
of0
<0

phase)0||

M| 7| (stationary

1o

K4

ol

X

t

HO 2 ThermoAl2| Ultimate 3000

A HOIT B
LC systemZ} Q Exactive™ Hybrid Quadrupole-Orbitrap™ Mass Spectrometer

=
o

=L Y

02umEBHE A

4B).

A ACHAE

AHEEIY  LIC-MSEAME

=3
=

system

RAW LSS Proteome Dlscoverer (ver. 2.2)& O]

ur
Joll

O Staphylococcus aureus (strain NCTC 8325) pan proteome’d 2 E

B

AL
T

(o]
o

Aot = o| o3 Hy

0| 83%}0] Sequence database

(o]

-2 -



10hr

3hr

[ Control

H//A/IA /A7

1.5
1.0
0.5

0.0-

1.59

1.0
0.5

0.0-

Patient

Normal

Patient

Normal

CSETSB

58

o
o

Control 3he
10nr

Patient 3he

o

10ne

T

T

T

T

T

T

T

T

T

10 4
9

~ o

dsuepunqy 01607

(v014) INOH 0} '210)38 ‘Waned
(964) 1n0H 0} ‘31028 Waned
(884) oK 0} '310)0g Waned
(084) 1n0H 0} ‘210j0g ‘Juaned
(Z24) noH 01 210408 Waned
(#94) 1NOH 01 "210j04 uaNey
(954) 1NOH 01 '210j08 UdNed
(£01.4) INOK 01 JaUV Waned
(564) Jn0H 0} 19UV Waned
(£84) noH 0} Jayv Waned
(624) N0H 01 JouY uaned
(124) 10H 01 12UV WwBNEd
(£94) 1noH 01 19UV Waned
(554) noH 01 JauY Waled
(8¥4) 1n0H 01 'a10J08 "10QUOD
(0¥ 4) 1noH 01 "210j08 10U0D
(ze4) 1noH 01 "a10j08 l0AU0D
(¥Z4) 1NOH 01 "210j08 ‘0/UOD
(914) 1n0H 01 "210J38 '|0JUOD
(84) JNOH 0} 210508 "0AUOD
(2v4) INOH 01 S8V '10U0D
(6€4) INOH 01 43UV '104U00
(1£4) 1NOH 01 18UV 104U0D
(€24) 1N0H 01 19V '104U0D
(G14) N0 01 SV '104U0D
(24) 1N0H 01 10UV '101)U0D
(2014) noH ¢ "a10)0g Waned
(v64) INOH € "010)08 ‘Juaned
(984) 10K € "010)08 aned
(824) 1noH ¢ 'a10)ag ‘Janed
(024) 10K € 'as0jag ‘Juaned
(z94) 1noK ¢ 210)28 Waned
(¥54) InoK £ '20)ag ‘laned
(1014) INOH £ 18y Waned
(£64) InoH € 181¥ 'Jwaned
(G84) InoH € 121V Waned
(224) oy ¢ 19)¥ waned
(694) IN0H ¢ 18¥ Wwaned
(194) 1noH £ 181y uaned
(£64) InoH £ 18y ‘Juaned
(9y4) INOH € "210j08 104U0D
(8£4) INOH £ "210J38 "l0U0D
(0£4) INOH € ‘210)08 '1OJUOD
(2Z4) INOH € '210)88 "0UOD
(¥14) INOH € "210J08 '10AUOD
(94) INOH ¢ "210J0g "1ONUOD
(S¥4) INOH € 191Y '101U0D
(2€4) INOH € 10UV '103U0D
(6Z4) 10K € Joyy 104u0D
(124) INOK € 1oV '10U0D
(€14) In0H € Joyy105u0D
(4) InoH ¢ Jauy ‘1onu0d

Groups

-23-



13 4A, B. BXle} CiZF o2 HE A FMTC AT A0 CHly By

(A) 2HAte CHEZ 2R EH ¥2 EZxyd7d oS N 245 I61 10%
CSE-TSB HiX[Of 3 A[ZH 10 AlZH HIY = S&=

Atolof SAX Xto|7h glo] 4 Aozt Bl
HiQFeHo| A THHZAEO| CHSH Thermo AFCl Ultimate 3000 LC system 1t Q
Exactive™ Hybrid Quadrupole-Orbitrap™ Mass Spectrometer system =

A8 LIC-MS 245 TASRD FE abundance @& BHIZ2Z

ra

.i

-1 O

=0 240 MES 225 7M1 U
A

HE A = = o5 7[=0 OX[X|
ot HE2 0l 240 XN SHACE

24 -



S FE=2 RF0 M2t principal component analysis ZAnt SYsH
HAZ AN LhAtef 0| ZH| TN Z=2melof oot AHo[7F AS2
EHESIRICE O =z=REH Y2 Mz Mol CHN =Z=2mdR
HnX & B X7 73 Ao|o= Zfelzt HX7E 2 Ho[IoH A

P

4C). 10A|ZF =QF CH

L =
SHI SOl HHXIOfM Hi¥Y Of ZZ4 F

fot
>
|0
EN

¢S
volcano plot2 O|&%l0] 2Z2E ot=0 & == UA LIEIRCHA™ 4D-G).
o|0| Q& ¥t fold change +2, p value<0.058 7|E2 2 SHRULE
HHiF=S0 2ot SAXNCE 20 Y= HIE HO|s CHEHAESZS
Cf4 2= DAVID Bioinformatics Resources 6.8 Database®|A| functional

annotation  tool2  O|&3%}0] Gene  Ontology&=Ad Tl stSICt,

o

S E=2
1=
I yF 20| FH[St= CHX|(secretome) THLE FMSIAA #E

0

[

HAstD B = Atk ALR3HT| W20 Cellular component (CC)O 2|k

T2 E extracellular region22 E% kl= CHHESO0| 7HE HUCHE

A
3
N

w

BHl FE= 770 2t SAHE golet X0l =HO|l= ZH[E

, 5).

~—

PN |

B
&
mjn

= HO| log2 fold change 0| 2 =AMCH= LIEILYRACE ZHXp=tat

=
oM EHfFE=2 Qs S7tet T AEE spls, leukotoxinD, chemotaxis-

[

(ES
inhibiting  protein  (CHIP), Lipase, a-hemolysin S22 L}EIRICH
abundanceO|A A X0l QUX|DH LHALb CHEF 7HQ| CHMA Do

=l
Hi5F0| FALSICHE 4, 6). 12{Lt Biological process (BP)Z &&=

CHz=wofl Hlof 2AZoM FEjdelof 23El o B2 7 HHE0 &2
wolds 2Lk BH F== 80| 7|28 JEOIM Hi S 2Xte

- 25 -



TSB CSE-TSB

Control 3hr o [ ]
w0 O L]
Patient 3hr
20 10hr o L J

PC 2 (8.6%)
-
3

20

PC 1(22.9%)

M
oM
D
0
o
R}
ix]
=
P
Pl
o
fn
4
n
ne
rlo
ot

MEEARFO| Y EA

LC-MSEMo 2 3ELX RAWII S Proteome Discoverer(ver. 2.2)S O|&3}0]

I

, gHiFEE2 7% Ao M2t ZHE

n
T

MK ZE  principal component analysis plot2= LIEILHO] Zf Az & HE

T2t A0S LIEHHACE.

- 26 -



10154 Do 1074

107104 107104

p value

T T T T T 1
-15 -10 -5 0 5 10 15

log2 Fold difference (CS-TSB/TSB) log2 Fold difference (CS-TSB/TSB)

10°%%4 Do 10714+

10104 . 10103

p value

45 0 5 0o 5 10 15 45 0 5 0 5 10 15
log2 Fold difference (Patient/Control) log2 Fold difference (Patient/Control)
A% 4D-G. X2t HEZS2RE U2 SME Aol THlx 24
(D-G) S. aureus (strain NCTC8325) 2| pan proteome®™MEE O0|&3}0] Sequence
dataE M2t HiY B AOAM T 487742 CHHMAOl &F E[YL, 10417
S0 2t =AM HiYot EEdFd CHEMAESO| abundance @ EEE
volcano plot2 2 LIEFRICH 2f JdefjmEs CHEZOIM 22|t 73 FHE9

gHl F=2= 770 OE #st 0), BATOM Z2ish o3 T EO| EH
=

- 27 -



2 3. ©®H FE=0| 25 HotE oix=d ZEd7dol TR |FHA
ontology &
CATEGORY TERM COUNT % P-VALUE BENJAMINI
GOTERM_BP_DIRECT 'de novo' IMP biosynthetic process 6 3.5 1.80E-03 2.10E-01
protein folding 5 2.9 1.80E-02 5.90E-01
purine nucleotide biosynthetic 3 1.8 1.90E-02 5.90E-01
process
lipid catabolic process 3 1.8 1.90E-02 5.90E-01
translation 11 6.5 2.80E-02 6.70E-01
hemolysis in other organism 3 1.8 5.80E-02 1.00E+00
pathogenesis 12 7.1 6.00E-02 1.00E+00
GOTERM_CC_DIRECT extracellular region 23 135 4.20E-09 9.10E-08
cytosolic large ribosomal subunit 8 4.7 7.70E-04 8.40E-03
cell wall 6 3.5  3.00E-03 2.20E-02
membrane 8 4.7 1.60E-02 8.80E-02
cytoplasm 32 18.8 9.00E-02 3.90E-01
GOTERM_MF_DIRECT zinc ion binding 12 7.1 3.60E-03 4.70E-01
structural constituent of ribosome 11 6.5  5.80E-03 4.70E-01
serine-type endopeptidase activity 5 2.9 1.40E-02 7.50E-01
rRNA binding 7 4.1 4.70E-02 1.00E+00
DNA-directed RNA polymerase 3 1.8 5.00E-02 1.00E+00
activity
protein disulfide oxidoreductase 3 1.8  9.60E-02 1.00E+00

activity
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— oo =3 e b~ . —_— —
2 4. GHl F=E20 2 Hsls iz ZEddo M= 9
chay R
UNIPROT_ PROTEIN GENE NAME Log2 P value
ACCESSION (FQ)
Q2FXC2 serine protease SplA SAOUHSC_01942 7.907 1.38E-04
Q2FXB1 leukotoxin LukD SAOUHSC_01954 6.072 8.24E-07
Q2FXC4 serine protease SplC SAOUHSC_01939 6.026 2.24E-05
Q2FWV5 chemotaxis-inhibiting protein CHIPS SAOUHSC_02169 4.424 2.90E-04
Q2FZE9 Iron-regulated surface determinant SAOUHSC_01081 3.896 8.88E-03
protein A
Q2FzB2 superantigen-like protein SAOUHSC_01125 2.464 1.35E-03
Q8KQR1 Iron-regulated surface determinant SAOUHSC_01082 2.394 1.92E-02
protein C
Q2G1Q2 1-phosphatidylinositol SAOUHSC_00051 2.207 6.85E-04
phosphodiesterase
Q2FXC3 serine protease SplB SAOUHSC_01941 2.089 1.85E-06
Q2FXC5 serine protease SpID SAOUHSC_01938 2.024 4.67E-03
Q2G155 lipase2 SAOUHSC_00300 1.776 1.40E-03
Q2G2R8 staphopain thiol proteinase SAOUHSC_02127 1.600 1.13E-03
Q2FUU5 lipasel SAOUHSC_03006 1.413 5.57E-05
Q2FXC7 serine protease SplE SAOUHSC_01936 1.204 2.16E-03
Q2G1X0 alpha-hemolysin SAOUHSC_01121 1.030 4.05E-03
Q2FUX3 immunodominant antigen B SAOUHSC_02972 -1.359 1.31E-03
Q2G1T5 fibronectin binding protein B SAOUHSC_02802 -1.744 1.13E-03
Q2FUY2 clumping factor B SAOUHSC_02963 -1.963 6.96E-05
Q59801 hyaluronate lyase SAOUHSC_02463 -3.247 1.07E-05
Q2GOL5 fibrinogen-binding protein SdrC SAOUHSC_00544 -3.318 1.82E-04
Q2FXBO leukotoxin LukE SAOUHSC_01955 -4.690 8.10E-06
Q2FXJ2 Iron-regulated surface determinant SAOUHSC_01843 -5.261 9.36E-09
protein H
Q2FUW1 Serine-rich adhesin for platelets SAOUHSC_02990 -9.028 6.46E-06
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# 5 H©H FE=0| 2sf HotE X ZEdF@ol TR |FHA

ontology &

CATEGORY TERM COUNT % P-VALUE BENJAMINI

GOTERM_BP_DIRECT pathogenesis 20 9.3 3.10E-04 3.80E-02
cell adhesion 6 2.8 5.10E-04 3.80E-02
translation 16 7.4 1.10E-03 5.70E-02
cytolysis in other organism 3 1.4 3.00E-02 1.00E+00
tetrahydrofolate interconversion 3 1.4 5.70E-02 1.00E+00
signal peptide processing 3 1.4 5.70E-02 1.00E+00
ribosomal large subunit assembly 3 1.4 8.80E-02 1.00E+00
hemolysis in other organism 3 1.4  8.80E-02 1.00E+00
cellular response to oxidative 3 1.4  8.80E-02 1.00E+00
stress
sulfate assimilation 3 1.4 8.80E-02 1.00E+00
glycerol ether metabolic process 3 1.4  8.80E-02 1.00E+00

GOTERM_CC_DIRECT extracellular region 23 10.7 9.10E-07 2.60E-05
cell wall 7 3.3 1.60E-03 2.30E-02
cytosolic large ribosomal subunit 8 3.7 4.00E-03 3.70E-02
membrane 9 4.2 2.30E-02 1.60E-01
cytosol 20 9.3  4.00E-02 2.20E-01
cytosolic small ribosomal subunit 4 1.9 7.90E-02 3.70E-01

GOTERM_MF_DIRECT structural constituent of ribosome 16 7.4 6.30E-05 1.20E-02
rRNA binding 12 5.6  2.30E-04 2.10E-02
metal ion binding 20 9.3 1.30E-03 8.20E-02
protein disulfide oxidoreductase 4 1.9  2.20E-02 1.00E+00
activity
oxidoreductase activity, acting on a 3 14 4.80E-02 1.00E+00
sulfur group of donors, disulfide as
acceptor
tRNA binding 5 2.3 8.50E-02 1.00E+00
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# 6. HHl FE=0| 2sf Hpols Ay EZEYdT=ol HE 2
chiy

UNIPROT_ PROTEIN GENE NAME Log2 P value
ACCESSION (FC)

Q2FXC2 serine protease SplA SAOUHSC_01942 10.005 3.59E-04
Q2FXB1 leukotoxin LukD SAOUHSC_01954 4.872 2.99E-04
Q59801 hyaluronate lyase SAOUHSC_02463 3.463 1.39E-02
Q2FXC8 serine protease SplF SAOUHSC_01935 3.238 4.62E-04
Q2FWPO Uncharacterized leukocidin-like protein1 ~ SAOUHSC_02241 2.611 4.69E-04
Q2FXC3 serine protease SplB SAOUHSC_01941 2.574 2.71E-02
Q2FZE9 Iron-regulated surface determinant SAOUHSC_01081 2.452 3.40E-02

protein A
Q2FWN9 Uncharacterized leukocidin-like protein 2 ~ SAOUHSC_02243 2.305 2.03E-02
Q2FWV5 chemotaxis-inhibiting protein CHIPS SAOUHSC_02169 2.122 1.39E-02
Q2G1X0 alpha-hemolysin SAOUHSC_01121 1.439 3.73E-02
Q2G155 lipase2 SAOUHSC_00300 1.328 6.96E-03
Q2FVK3 gamma-hemolysin h-gamma-Il subunit SAOUHSC_02708 1.269 4.01E-02
Q2FUY2 clumping factor B SAOUHSC_02963 1.110 1.61E-02
Q2G1T5 fibronectin binding protein B SAOUHSC_02802 -1.065 1.28E-02
Q2G015 clumping factor A SAOUHSC_00812 -1.217 6.10E-03
Q2FWM8 delta-hemolysin SAOUHSC_02260 -1.435 5.93E-05
Q2FXB0 leukotoxin LukE SAOUHSC_01955 -1.669 1.02E-04
Q2G107 hypothetical protein SAOUHSC_00354 -1.796 5.42E-04
P14738 fibronectin-binding protein A SAOUHSC_02803 -2.243 6.44E-06
Q8KQR1 Iron-regulated surface determinant SAOUHSC_01082 -3.347 9.20E-04
protein C

Q2GOL5 fibrinogen-binding protein SdrC SAOUHSC_00544 -3.429 2.93E-02
Q2FWF8 transglycosylase SceD SAOUHSC_02333 -3.787 8.69E-04
Q2FUW1 Serine-rich adhesin for platelets SAQOUHSC_02990 -8.019 2.62E-04
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#7. 712 WY =HoM CH=a X ZEdA AO[of] XHO|E HO|=
CHEE S X} ontology &4

CATEGORY TERM COUNT % P-VALUE BENJAMINI

GOTERM_BP_DIRECT pathogenesis 19 11.4 2.80E-05 3.10E-03

'de novo' IMP biosynthetic process 6 3.6 1.60E-03 8.80E-02

translation 12 7.2 8.60E-03 3.20E-01

cell adhesion 4 24 2.10E-02 5.90E-01

GOTERM_CC_DIRECT extracellular region 26 15.7 7.60E-11 2.20E-09

cell wall 10 6  2.60E-07 3.70E-06

membrane 10 6 1.80E-03 1.70E-02

cytosolic large ribosomal subunit 7 4.2 6.50E-03 4.70E-02

GOTERM_MF_DIRECT structural constituent of ribosome 12 7.2 6.50E-04 8.80E-02

rRNA binding 7 4.2 2.90E-02 1.00E+00

serine-type endopeptidase activity 4 2.4 5.50E-02 1.00E+00

zinc ion binding 8 4.8 9.90E-02 1.00E+00
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H 8. 7|2 Y =ZHojM =1}

9| | Eruy

21X

b2 Z=EH770| X}0|E EO|= M=

UNIPROT_ PROTEIN GENE NAME Log2 P value
ACCESSION (FC)
Q2FzB2 superantigen-like protein ssl13 SAOUHSC_01125 8.114 1.69E-05
Q2FXC5 serine protease SpID SAOUHSC_01938 7.923 1.42E-02
Q2FXB1 leukotoxin LukD SAOUHSC_01954 3.895 5.00E-04
P02976 immunoglobulin G-binding protein A SAOUHSC_00069 3.253 7.77E-03
Q8KQR1 Iron-regulated surface determinant SAOUHSC_01082 3.051 4.56E-04
protein C
Q2FXCc4 serine protease SplC SAOUHSC_01939 3.030 2.55E-04
Q2GOL5 fibrinogen-binding protein SdrC SAOUHSC_00544 2.999 3.21E-02
Q2FZF0 Iron-regulated surface determinant SAOUHSC_01079 2.880 6.84E-05
protein B
Q2FXJ2 Iron-regulated surface determinant SAOUHSC_01843 2.551 2.09E-03
protein H
Q59801 hyaluronate lyase SAOUHSC_02463 2.550 3.04E-04
Q2FXC7 serine protease SplE SAOUHSC_01936 2.208 2.11E-06
Q2FWV6 Staphylococcal complement SAOUHSC_02167 2.161 2.46E-02
inhibitor(SCIN)
Q2G1Q2 1-phosphatidylinositol SAOUHSC_00051 2.086 4.03E-03
phosphodiesterase
Q2FZE9 Iron-regulated surface determinant SAOUHSC_01081 1.734 2.28E-02
protein A
Q2G260 hypothetical protein SAOUHSC_00094 1.579 3.31E-03
Q2FXC3 serine protease SplB SAOUHSC_01941 1.331 2.85E-02
Q2G2R8 staphopain A SAOUHSC_02127 1.291 6.19E-03
Q2GoL4 fibrinogen-binding protein SdrD SAOUHSC_00545 1.231 4.60E-02
Q2FWV5 chemotaxis-inhibiting protein CHIPS SAOUHSC_02169 1.205 1.98E-02
Q2G2B2 surface protein G SAOUHSC_02798 1.134 8.85E-03
Q2G093 lipoteichoic acid synthase SAOUHSC_00728 1.125 2.20E-06
Q2FZK7 bifunctional autolysin SAOUHSC_00994 1.106 4.18E-02
Q2G015 clumping factor A SAOUHSC_00812 1.088 1.08E-02
Q2FUW1 serine-rich adhesin for platelets SAOUHSC_02990 -1.074 2.44E-03
Q2FUX3 immunodominant antigen B SAOUHSC_02972 -1.080 2.16E-02
Q2FUY2 clumping factor B SAOUHSC_02963 -1.310 8.08E-04
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STAPHYLOCOCCUS AUREUS INFECTION
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regulator gene qPCR 0f| AL&El primer sequence

Gene

F Primer Sequence(5’ to 3’)

R Primer Sequence(5’ to 3’)

MgrA

F- GGGATGAATCTCCTGTAAACG

R- GAAGCTGAAGCGACTTTGTC

CodY

F- GGTGGAGGGGAAAGATTAGG

R- GCGCGCTTCTTTTTCTACTT

SeaR

F- CCAAGGGAACTCGTTTTACG

R- GCATAGGGACTTCGTGACC

AgrC

F- TGATGACCCTATCATTCGCGT

R- ACCACGACCTTCACCTTTAGT

SarR

F- AGTCAACGCAACATTTCAAG

R- GGTTTGAACTCTGAGCACTTAGC

16s

F- CCGCCTGGGGAGTACG

R- AAGGGTTGCGCTCGTTGC
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Staphylococcus aureus (SA) colonization is positively associated with
prevalence or severity of chronic allergic diseases. SA can drive type 2
inflammation by producing staphylococcal enterotoxins (SEs) and serine
protease-like proteins (Spls); but these toxins and proteins may also act like
allergens in patients with specific IgE. Interestingly, SE-specific IgE levels are
significantly higher in more severe asthmatic patients with smoking history than

mild asthmatics without smoking history.

We hypothesize that cigarette smoke exposure may directly interact with SA
and increase the release of pro-allergic proteins. This study examined differences
in SA secretome profiles before and after cigarette smoke extract (CSE)

stimulation /n vitro, using proteomic analyses.

We isolated SA in the nasal swabs obtained from 12 non-asthmatic controls
and 14 asthmatic patients. SA was cultured /n vitro for 3 or 10 hours, with or
without CSE stimulation. Culture supernatants were analyzed for SA secretome
using high resolution LC-MS/MS system Label-free MS1 quantification

(Proteome Discoverer 2.2).

A total of 487 S. aureus proteins were identified. Principal component analyses
showed that secretome profiles were distinct between patients and controls, but
also markedly different according to CSE stimulation. Secreted SA proteins were
up-regulated by CSE treatments (defined by p value < 0.05 and > 2-fold change)

and belonged to different domains, including structure, metabolism, or virulence
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of the bacteria. Of note, SpID, a recently identified protein with pro-allergic
effects, was only found in the supernatants of SA obtained from severe smoking
asthmatics and were significantly increased by CSE treatment. Levels of other
Spls, such as SplA, SplIB, SplC, and SplF, were also similarly higher in the bacterial

supernatants obtained asthmatics, or increased by CSE treatments.

These findings indicate the potential that cigarette smoke exposure may
directly induce the release of pro-allergic proteins, such as Spls, from SA, which
might help to explain previous epidemiological observations that SE-IgE levels
were significantly higher in patients with smoking history. Furthermore, this
suggests that the interactions between cigarette smoke exposure and SA may

be involved in smoking-related severity or clinical outcomes of asthma.
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