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Discovery of small molecule compounds that
inhibit the UBA6 and USE1 protein in lung
cancer cells
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e "AMAACR w2 UHEN AITES Bolu 9+ Agho|y, Xg A &
=ot7] g st A7 188 Foll ooy, 1 FojA = USEl TeRA ek x4
oAl ol Z7tel QoWA, 49 dFE FXlots ALS sohe APA+ 27t
AT} & AFolA= UBAG-USEl AMAE-Z AAlok= 718 7K+ s Nd=
ol MY Ao ALHEIA} g}, WA, SEFO| sgsts SAE59 a4 2
AA 8 ¥ =5 A5t st Ubiquitin charging assayE Al3§3itt. o] 27
oA AA= KA20-01003, KA20-01007 3stgt=o0| UBAG-USE19] 29Jst &v|HH =

Mat @ A 1 Asfghe &elsict o] A oA KA20-01007-2 KA20-01003
Hos 52 5504 UBA6-USE14 ou|Ag a3t W M AR aitE UERY

A1, KA20-010079] 749 KA20-010030f H|sf UBAG6o] i3t £o0]ido] =2 Zio=Z
epder SUIAIE s 3 HE Age Aelwoza M Aol U dae
stolstelil, Aupdoz mek Aol FA, Al Y @A, o5 U AL S2o] o
Asls g S 3 B AL oj9lo] e PEY AZNE e Ens
srolgich. KA20-01007¢ Sal ®Q MZ 0bQA o]Fo|al AdoA i atgteo)
AW & £Al0) e aupdoz MY & 9eg st B ARolA
moto] Mz e ARMZA S skEr2ol 2 7HsA S AAISERA ik,

Keywords : Ubiquitin-proteasome system: Ubiquitin like modifier activating
enzyme 6; UBA6-specific E2 conjugating enzyme; Lung cancer
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Hae 5o 4F & sfuR ] xAdA AFEE o SYoln ST o9
9HA 29l So| 28 Yo AR dgo|cl1-3]. go2 A AYge] 2
2o ARG 5o Y02 A 9lon 13 ujaNm MY Ao v]go] 5
3l £Ch AR ALgEE AR PHoR: Fawo] Y FAS St AR, WAl
M A2 2 EGFR, ALK 5% eploz sh: sistaw Sof o|gsw 9ich4-7). 3}
Aok ol chefst AlaEEel gl sty Hoe A % Horl & dojy
o, 53] stetawol ot 2ol Zasks state] wlgo] ML 3715l ok of
of et Al A& EPS wEstel BA Adiste stgeo] % WeKo] thrE

Ubiquitin-proteasome system (UPS)2 Als# A|amofjA] THERAl Hsj{o] tHE RS o
Fote 585 A|A”lo R AdeA QTHI1]. o] #gL El, E2, E3 549 AMEHS
= &0l FulHES 71E O] Agte sy o]fojflth. ojrf E12 Adenosine
triphosphate (ATP)E AHESto] RHIHES B/ A E22 A35 F=3tH. {4
HEo] Host= E12 27MX17F &A§5t  Ubiquitin  like modifier activating
enzyme 6 (UBA6)?} Ubiquitin like modifier activating enzyme 1 (UBEl)o] Q)
Cf. UBE19] 4% JsAr8st= E27F W2 ¥tHo] UBA6= 41 A2 49 E2°F A
sArgsit 1 ZofA= UBA6% UBAG-specific E2 conjugating enzyme 1
(USED)1t Eoljxoz zH83stn, USE1L UBA6O] 9JsiAle= Syl do] MG A|gt
UBELO] olsiAl MZE|A] ors 31 SRIscH12]. oleigh UBAG-USELS] Sol&Ql
UrS2 olgstel AR EPICR o] 8stuAl stol, USELS A2 A7oIA molA

USE19] o] midollA F7bedoll met, Hd Alxe] A g F7dol A3
SOIRSHHL7]. ERAA RS R A A7 240lM e Nz HSdd ol&/dol
F7tote Aoz Yepgt §FH, USEl HdS gaAlziezs HY Nz Z4], 4

2 d e R d sk ot Ait=

2 @A, WA U olEAo] BT Zasts Aol TEREQICE oleig
2 571511 o|5E AstAE 89

Arettt. USE12 UBA69] Eo]AQl E2 a4 =2A|, UBA6O| tist {u|#HH A

Astel USELo29] qulfE HEE xjgslo] Moo 54 WHS anko

2 9lg Ao Jgdch

MLN4924% SHIHE 9fo] CJEAQ §ulHY Al el NEDDSS ZAs|of

Aollot= AEA 3gr=o|tH18]. NEDD8 (Neural precursor cell Expressed

>,

fu nlt go
s o nlo
we 12

Developmentally Down-regulated 8)& WHiAlO] Ho S A~Xof] £ Qs A3He 35}
£ oAe Ul b Thdolc QulAR vAd WAoR S4 Thudd 2

o =]

5& XA o] 1S NEDDylationol2tal gttt MLN4924= NEDD8 &

dot a4s Atk A8 7Hx1aL glot. NEDD8 &/dst a4as Alste Al Y
il

ZA9o] dAyt ZAEASE  dofstth. NEDDS8-activating enzyme El



catalytic subunit (NAE1)X@} Ubiquitin like modifier activating enzyme 3
(UBA3)7} o]=FAS o|Fo| NEDD8E <&X3Hr]7|H, Adenosine triphosphate
(ATP)S AFgsto AZALE|o] o] NEDD89Q] E22ty =2|= UBE2M, UBE2F Sof &

ZAE]o] o]% Cullin family S1} £ TuliAlo] AdEct, MLN4924= NAE1/UBA3
7} ATPE AREsto] NEDD8S #/detstil AZshe ZAa At MLN4924+=
AMPE 24she #+R=2 A otdid tiil N6oj| HiotAtRdd& 7HA|aL B AT giAl ©
A%H QAtE Al &E4tdE 714 NAEY w3 QEtolt A ol ZE=rH{19].
AR o2 NAEO| Eo]Mo|A ZAgstH o2 EIS9 UAE, SAE, UBA6, UBEI,
535l NEDDylationS 9A|gho

ATG79] 8|5 MeE#&AS =olgich20]. MLN4924=
2R A MZoA Mol A E o]lzdS AAIT & AoH21]. EIF FHEAA®=
g2 gyt EuEQon, o] AuhAQl oFFof thdt XNEFAHES 7HA = A|ZLA =

FEPTH22, 23]

2 Aol = =9l KA20-010031 KA20-01007& -SoiiA AdS ZI38sich
UBA6S} UBE19] R[uIHH &dst ¥ AGE AAE =Ish’] 98l Ubiquitin
charging assayE &5l UBAGS} UBE1C 29| JH|HEo] /st ¥ XATEHE=A] &
AStAF stion, ElZ o RulHEES A2 ¥ E20] [ul#Ee JZo] oA
Bl =Rl Fretioh Hg Az 2 o dFoAE FuHYE A8 2 450 9o
A== A9F Mlze] ZA A J4. ols ¥ AS 50| gashe=Al Fr7lek= A
3o xlégsm:} T3t KA20-01007 3}3H29] 742 KA20-01003 Er} UBA6°] Tf

39 g
9olon], o] UgA o]Foly NS



I g ¢ A9y

M= ujF
o] AFo]| AFL3H HZZ (Ab49, NCI-H1299, NCI-H1975, AGS, HCT116)= ATCC
S Foll dootdon, e N ZFHQ (Hsh78T, PC3)2 St=AMZ52888 Foff A

5to] Dulbecco’s Modified Eagle’'s medium (DMEM)(Corning), Roswell Park
Memorial Institute (RPMI)(Corning)o|A AXA|Zc}. DMEM, RPMI= 10% Fetal
Bovine Serum (FBS)(Corning)?t 1% Penicillin-Strptomycin (P/S)(Corning)’t &
7 BTt AlxE2 37°C, 5% COz Qo8 oA {AISiH.

Aok ]
slarz e Aelsts] 9s) 2t A=
1

2 S 6 well Nl S Zo]E (SPL)I| 5x 10°
cell/well®] T= 2 H{QFs1L 244

7F 3 0.1-10 pM 5= & 16A17F A2]3ic).

Ubiquitin charging assay

MNZE MES-8df ®o (50 mM MES, 150 mM NaCl, 0.2% Nonidet P40,
protease inhibitors, pH 4.5)5 o] &35l 4°Co|A 1587t &5 A|FT S5 4
slo] YAB2]E o] &3] 4°CojlA] 1587F YAlBD] 319t o]S YAlBa|g Ar=EolS
4 xLDS sample buffer (Invitrogen)i} 34| &3tsto] NuPAGE 4~12% Bis-Tris,
1.0 mm, 12 well (Invitrogen)o]] ©8A-Z =d5t0] A7|Y &2 TI3F3UCT.

Nx 835 ¥ SDS-PAGE

MEZE 1% SDS £3d ¥o (40 mM Tris-HCl pH 7.4, 150 mM NaCl, 1 mM
EDTA, 1% SDS)E ©| &35t 591 & 2374|0]A] 823 At&sl mjAEAS 209] vH=
of #Ast A|FHTH &2 £A5te bx SDS sample buffer (40 mM Tris-HCI
pH 7.4, 10% SDS, Glycerol 50%, Bromophenol blue 0.05%, B-mercaptoethanol
5%)°F A &3rsto] SDS-PAGE 8, 12%, 1.5 mm, 12 wello] @¥RAlS 2510
M7 52 At

X719 =0] &% NuPAGE gel (Invitrogen), SDS gelS EasiAmZS XIsisto] PVDF
membrane (Merck) 0.45 ymE o]&d] ©W¥AS 27tk o]lg 5% Skim milk
(LPS)E ©ol&sto] 1AIZF &2t blockings ZIe¥stal, 1x} FAIE 4°ColA 16A[L
Ag]st & Phosphate-buffered saline (PBS)(Intron)o] Tween 20 0.5% (LPS)E
A7tsto] 1082 3 N 519t tf2 92 Horseradish peroxidase (HRP) 24
27F FAIE 25°ColA 1AIRE A2jgh & PBSTE ©]&sto 1024 3H Al gF
Ehanced chemiluminescence (ECL) 89 (Biorad)g o] &3l &dst= & Tl

S X-ray ZE0| dsto] A&} AFESE 1XF &A= a-UBA6[12], a-USE1[24],

md Hob o

—_



a-UBE1 (Bethyl), a-UBE2A (Bethyl), a-p53 (Cell Signaling Technology), o-p21
(Cell Signaling Technology), oo-PARP (Cell Signaling Technology), a-Caspase
3 (Cell Signaling Technology), o-Actin (Santacruz)S ©]85}31, 2X A=
Goat anti-rabbit IgG, polyclonal &A] (HRP conjugate) (Enzo)S AFE-3HCE.

= 7] A3l AI=ZZS 96 well Al vjF Z2o]E (SPL)O| 1x10°
cell/well®] Y2 vjotrl 0-3Uof] EAstictt Z2F B Ao Cell Titer-Glo A]eF
7}

(Promega)g A7tstal 15820] At o GloMax® 96 Microplate Luminometer

oo
ol1
=
Ao
oX
b
)

(Promega)s ©

gA 28 24
AA R G B4 Yol NEE 6 well AT BjY Zo]Eo 7x10° cell/welle] U
=2 48A17F iRt ol F AIZS 200 uL mols Poz FI PBSE £ W AIA
g & stbgol £ wjxlE Fststel 0-2%0] WujHoR EASHA

AE A g4 2A

NE g2 @4 242 945) AEE 6 well AE vl SefolEo] 1x10° cell/well
o] drg 1-2%7 =oF vjYstyct. o]|& PBS=E A|AStY 4% Paraformaldehyde

(Biosolution)E& AF83sto] 308 =9 nAsHTH PBS=Z F ¥ AAst & 0.5%
Crysral violet (Biosesang)C 2 208 =90t JAist 5 H~E=55 o]8&af A|ASHY T

3
M-S 25l SPLInsert Hanging 24 well (SPL)S Ap83ich E=iA
oy A o] Matrigel matrix (Corning) goii} PBSE o]&35f 1:102
S]AMste] 100 pLz #55k0 37°ColA 302 <lqdlold st ole AM=ZE 24
well A vjF ZolEo] Holxl 8 ym Effa 4 Aol AR Auo] 3x10°
cell/well =2 vjYstFct. st Ho|= 10% FBS ¥ 1% P/S7F A7Fe DMEM,
RPMIZ {231 36AI7F E0F vidstitt. EHA <l QINEO| AR5 A 2E PBS®
MIAstaL 4% ParaformaldehydeS Agsto] 308 9 1 AsSHYTH PBSE AN|ASH

o QAT 5 £E2S ogdl ARSIA. ol
EdA 9 g Ao dolglt AlES WEoR Aistn duldom BAstgd.

LIS

0kQ.A o] Fo]A] B

=
e FY ol 2UL LRAASMOCMRIN Folstel ohradatel A7 52
AVdOIA AFREH 470 BALB/c Wol AW Uh9A (REULA) 55 o] gsto] A

¥ 102 SN0 YA AR £Ue 2770018 Bheg ALgaled 1x107 7)ol
Ab49 MBS R ZW vpe2o] 95 Q2 malo] FARIAL 7Y HYE 5
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I A5 Ay
1. #|g ANl=o A2 KA20-010032] FH|HE A axf

&}er29l KA20-010032] Su]HE oA &utS |t AlZZ Ab49, H1299, H1975%
ARESH] dEstAT KAZ0-010032 0.1-10 M s==2 A2t &, fH|HE &gt
R AZS F74st7] sl Ubiquitin charging assayS 285ttt o] AFoA F

2 UBEI, UBA6%C}. UBE1-S UBE2AS} Eo|xog A5AIR5I 7jo& o
A Aen, UBE2A+ UBELY] o5 {H|HHS AZ =t UBAGY 4, USEL
olet= E29} So|Xoz JoArgetth. A4Fg Zuh, KA20-010035 Al2]gh AlaofA
+ UBE1x} UBA6O] o3t Ru|HEO] &det I E2=29] AZo] AAEdSS &I
2~ 919ith. AB490jlA= UBEL 0.5 uM, UBE2A 0.7 pM, UBA6, USE1 0.1 pMojlA]
oA &S UERIT (Y 1), pb3-null typeQl HI12990]A= UBE1 0.1 pM,
UBE2A, UBA6, USE1 0.1 pMojlA UERGTH (2 2). EGFRO] E¢®¥o]E 71R|=
H19750 4+ UBEL 0.5 pM, UBE2A 3 uM, UBA6, USEL 0.1 pMoflA uElgdch (2
Y 3). AapRlo 2 KA20-01003S UBE1xZt UBA6 WHof tfs] SulHe AZe o
Alste Bl50ld aats Hith o] Zite KA20-010030] mQf AlazofA UBE1 %
UBAGY] Ru|HY &/det % AgS andor oASHAR, E1 g40] tigt H]E50]

H9l ofx] 27t ble wolzth



A

» KA20-01003

m.010305071 3 10 uM

-UBE1~
-HBE1 ub

-UBE2A~Ub

a-UBE1

a-UBE2A
-UBE2A

2 3 4 5 6 7 8 9

A549
B
= KA20-01003
@ 01030507 1 3 10 uM
a-UBA6 HBA8~Ub
-USE1~Ub
a-USE1 -USE1

2 3 4 5 6 7 8 9
A549

33 1. A549 A|Zo]A KA20-010032] UBE1, UBA6o] th3t Qu|Hel A oA &
2. HoF ALl A549 A|molA] KA20-01003S =tz 1647t A2jst v|gtgd
27 st A’ 2RHZ ol N=x &olleg= A2fstal Z2F THuiAe] FAE Sl
A&}, Controle DMSO2 Aejstgon] B-ME= N 8a=0] A7lstact. (A)
UBElo] tjjst Ru|HE AF A &3h= 0.5 uM, UBE2A+ 0.7 uMojlA UERHT.
(B) UBAGY gt fulHYE AF AA syb= 0.1 pM, USE12 0.1 puMoj|A LERs:
ct.

)
=
)



= KA20-01003

@ 0.10.30.50.7 1

©
=
c
o
O

3 10 pM

-UBE1~
-HBE1 ub

a- UBE1

-UBE2A~Ub
a-UBE2

-UBE2A

2 3 4 5 6 7 8 9
H1299

- KA20-01003
& 01030507 1 3 10 uM

-USE1~Ub

2 3 4 5 6 7 8 9

H1299

a3 2. H1299 M| =Zo]x KA20-010039] UBE1, UBA6°] tfst Su|El AL x|
23F Hd Mmool HI1299 AmojjAl KA20-01003S =¥ =2 16A|7F Xl2]stal 8|St
4 24 stolA A" 552 Yol Az &S Aalsty 2 duAo] FAE T
sl A4&3itt. Control DMSOE A 2|5t ot B-ME+= A& &dfi20] A7Isil.
(A) UBElo] ojjst gulfe A A &= 0.1 uM, UBE2A 0.5 pMoflA] LERL
C}. (B) UBA6O] tfist qul#E A AA] &at= 0.1 pM, USEL2 0.1 pMojjA] Lte}
Wt



- KA20-01003
& 0.1 0.3 0.5 0.7 1

2 3 4 5 6 7 8 9

3 10 pM

-UBE1~Ub
-UBE1

-UBE2A~Ub

a-UBE1

a-UBE2A
-UBE2A

H1975
B _
o
E = KA20-01003
O & 01030507 1 3 10 pM

-UBA6~Ub
-UBA6

-USE1~Ub
-USE1

a-UBA6

a-USE1

2 3 4 5 6 7 8 9

H1975

a3 3. H1975 M|ZoA] KA20-010039] UBE1, UBA60] T3t Qu|HE AL Ax|
a3b. ®Qt AJEQl H1975 MZojA] KA20-01003S wxeiz 16417t Aalsti v]gt
A 24 stolA Fad 252 Yol ME &ole2 A2jste 2F duiAe] FAE &
sl A&3t. Control> DMSOE A2fst¥ ot B-ME+= A gsl=ol H7istaitt
(A) UBElo] tjigt gul#HE AZ A &3k= 0.5 pM, UBE2A&= 3 uMojlA] UERSE
t}. (B) UBA6O] st GulHE A AAl &at= 0.1 pM, USEL2 0.1 pMojjA] LtE}
et



2. H& N=o|A9] KA20-010079] FH[HE A aut

o= KA20-01007 2Het=9 ful#HY A su5 B7tsh7] 9o Hd Al=z3
A549, H1299, H19750] Tzt A&-& 4385ttt KA20-010072 0.1-10 uM9] =&
2 AN|&xzof A glst¥ o, Ubiquitin charging assayS %o UBE1 @ UBA629] &H|
HY st ¥ B2 AZA HoA8S RAIth Ad ZAi}, KA20-010072
E35] UBA6QIC] AtSArRS gutAl oz AA|5tn] UBEIECH= UBA6O] Tjst Eo]A
< O 27 UG Ab49o|A = UBEL, UBE2A0|A & YERFA] ¢kttt UBAG,
USEL 1 pMollAl A g5 YUERHT (I8 4). pb3-null typeQl H12990]4]+=
UBE1, UBE2AO]A= UEN}X] 9¥9t1 UBA6, USE1 1 uMojlA] UeRjct (2 5).
EGFRO] =%4o]5 7ix]= H19750]14 %= UBEL, UBE2A0|A+& UERIA] Qgto
UBA6, USEL 1 pMojlA UERGCH (23 6). Z2xpA 02 KA20-01007S AH83HS of
UBEl EC} UBA6] O =& Eo|4d< Lehd o15iCt o] Axt= KA20-010070]
o NZojlA UBA6GO] tfjst Sol/d H &4dst ¥ Ag 428 580
2 o] pulfds e 28 & = 7R l&& HojETh

mﬁ

mlo
[e)

3}
o] 7
A

%0, ofm
rlr o

4 flo m
@i do
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A

. KA20-01007
&2 01030507 1 3 uM

‘HBE1~UP

—ol
=
c
O
O

a-UBE1

.UBE2A -UBE2A~Ub

-UBE2A

1 2 3 4 5 6 7 8

A549

- KA20-01007
& 0.1 0.3 0.5 0.7 1

3 10 pM

‘HEAS™Y®

-USE1~Ub
-USE1

a-UBA6

a-USE1

1 2 3 4 5 6 7 8 9

A549

2 4. A549 A|Zo|4 KA20-010072] UBE1, UBA6o] th3t Qu|He A oA &

oot AJmxel A549 AN|olA] KA20-01007S =T®H=Z 16A|7F X 2ot v|=HH
A stold gam 2are ofsf Alm ga2S A2lstu 2t ghudo] S £
7Z30h Control® DMSOZ A2lstdon] B-MEL Alm 835120 A7ttt (A)
UBEl, UBE2A RS UpERIX] 919rth (B) UBA6o] chat Qulfel Ag olx] ante
1 uM, USE1% 1 pMojjA] Uepdct.

|->{ ._l; |.|
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A

= KA20-01007
@ 0.1030507 1 3 uM

a-UBE1

-UBE2A~Ub
a-UBE2A
-UBE2A
2 3 4 5 6 7 8
H1299

B _

o

€ = KA20-01007

S & 01030507 1 3 10 uM

--UBA6~Ub

a-UBA6 --UBA6

--USE1~Ub

a-USE1 --USE1

2 3 4 5 6 7 8 9

H1299

a3 5. H1299 AN|xolA] KA20-010072] UBE1l, UBA69] tfst Su|HYE AZ A
b H &t AJZQl H1299 A|=ZoflA KA20-010075 s=E= 16AI7F Aejst v]gh
4 =27 stollA HAa’ S3te sl Al &slles Astal 72 TR IAE &
sl d=3ith. Control2 DMSOE Al2|st¥ ot B-MEE= Al &slizEol Z7isti
(A) UBELO] tist RulHY AF AA| 8if= UEUA] 4fen, UBE2A+ 3 pMoj
Al Uebgtt. (B) UBA6, USEL tigh fulHH AZ Al &ab= 1 pMoflA UERF
o},

12



= KA20-01007

@ 0103 05 07 1 3 uM

©
E
=
o
O

a-UBE1 UBET P
-UBE2A~UDb
a-UBE2A _UBE2A
1 2 3 4 5 6 7 8
H1975
B _
o
= w
g = KA20-01007
O 2 01030507 1 3 10 pM
-UBA6~UDb
-USE1~Ub
a-USE1 _USE1

1 2 3 4 5 6 7 8 9

H1975

a3 6. H1975 AMlxolA] KA20-010072] UBE1l, UBA69] tfst Su|HE AZ A
b gt AJZQl H1975 A|=oflA KA20-010075 s=E= 16AI7F Aelst v]gh
A £ St gAH e Al AlE §91ES ML 2 tude] A §
5] 2423ck Controle DMSOZ A2jstgion] B-MEx: Al 83120 H7lsIoct.
(A) UBE1, UBE2AGIA&= @b ehta] 9fsych. (B) UBAG, USELS] chat ]3]
9 AT oA &vhs 1 Mol A Uebds,

13



73t 12 53] KA20-01003] Su|® olF] &9l2 7t xE2 £ WY A=
| Selstoict. Audoz UBELW UBAGS £ Quile ZHet 9 E229
2 ST S FAT & Idrk of oA Eaks Axo| Ay
Hare Ak AE EA1L Cell titer Glo® Algsto] SHEQLL,
KA20-01003 A2} 204 o] ulsh A= SAlo] #As] st E3t A
A2 @4 YoM Ao 4ok 277t FolE Jlo] WA (3™ 7-9). A
e

1 ol
A6 BT EBA A RS BHS 55 AR o5y U AL
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VI. Abstract

Lung cancer is characterized by high global incidence and mortality rates,
necessitating ongoing research to identify effective therapeutic targets.
Among these targets, the USEl protein, which is overexpressed in lung
cancer tissues, has been implicated in promoting tumor growth. This study
is dedicated to developing an inhibitor for the UBA6-USE1 cascade, aiming
to offer a novel approach to lung cancer treatment. Initially, we conducted
a Ubiquitin charging assay to evaluate the enzyme inhibition potency and
determine the optimal concentrations of potential candidate compounds.
The assay confirmed that compounds KAZ20-01003 and KA20-01007
effectively inhibit the ubiquitin activation and transfer processes mediated
by UBA6-USE1l. Furthermore, KA20-01007 was confirmed to have higher
specificity for UBA6 compared to KA20-01003. Subsequently, we explored
the biological implications of inhibiting the ubiquitin activation and transfer
processes in lung cancer cells. The results indicated significant reductions
in cell proliferation, colony formation, migration, and invasion capabilities.
These inhibitory effects were also observed in other types of cancer cells.
Further validation in a xenograft mouse model of lung cancer confirmed
that KA20-01007 effectively suppressed the growth of tumor tissues in vivo.
This study underscores the potential of this compound as an innovative
therapeutic agent for lung cancer, suggesting its broad applicability across

various cancer types.

Keywords : Ubiquitin-proteasome system; Ubiquitin like modifier activating
enzyme 6; UBA6-specific EZ conjugating enzyme: Lung cancer
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