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Expression of UBE2L6 in gastric cancer and its biological function
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[Abstract] Objective To investigate the expression of ubiquitin-conjugating enzyme E21.6
(UBE2L.6) in gastric cancer, its prognostic value and its impact on malignant cellular behaviors.
Methods Public databases, including The Cancer Genome Atlas (TCGA), were used to analyze
UBE2L6 expression, prognosis, and its association with the immune microenvironment.
Immunohistochemistry (IHC) and quantitative reverse transcription polymerase chain reaction
(qRT-PCR) were performed to validate its expression in GC tissues and cells. Clinical data were
analyzed to assess correlations of UBE2L6 with pathological features and prognosis. UBE2L6 was
overexpressed or knocked down in GC cells, and its effects on proliferation, migration, and
invasion were evaluated using cell proliferation assays., colony formation, and transwell

migration/invasion assays. Results UBE2L6 expression was upregulated in multiple cancers,
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which was significantly higher in gastric cancer tissues and various cell lines (P<C0.001).
Functional assay demonstrated that UBE2L6 overexpression promoted GC cell proliferation,
migration, and invasion, whereas UBE2L6 knockdown significantly suppressed these malignant
capacities (P<C0.001).IHC analysis revealed that the positive rate of UBE2L6 of gastric cancer
tissues in the high-expression group was significantly higher than that in the adjacent non-
cancerous tissues (X*=157.760, P<C0.001), and its expression level was correlated with patient
age and tumor size. Survival analysis indicated that high UBE2L6 expression was associated with
significantly prolonged overall survival (OS) (P<C0.05), while median progression-free survival
(PFS) showed a trend of prolongation without statistical significance. Bioinformatics analysis
further demonstrated that high UBE2L6 expression was positively correlated with immune cell
infiltration levels in the tumor microenvironment, suggesting that it might be involved in the
UBEZ2L6

expression is significantly increased in gastric cancer,suggesting that UBE2L6 is involved in the

progression of gastric cancer by regulating the immune microenvironment. Conclusion

development of gastric cancer at the cellular level. Considering the trend that the prognosis of
patients with high expression of UBE2L6 is better than that of patients with low expression, it

further points to the complexity of the role of UBE2L6 in gastric cancer, which may be related to

the anti-tumor immune response in the immune microenvironment. However, the specific

mechanism still needs to be studied in depth.
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A3'; Reverse5' AAATGAGCCCCAGCCTTCTC3',

SIYIR BT TR CAEWARAA .

1.7 CCK-8 4fi ff 34 4 55 5% ¥ siRNA K Jii A
pcDNA3.4-UBE2L6 # 4« A AGS, HGC-27 4 ifi,
48 h JF LA 1 000/fLEFP T 96 fLAR . #E 37 “C 5%
CO, HEFEM PR3 0 ho24 h 48 h M 72 h 5 FBR R
Fi ek AL CCK-8 i B (CCK-8: 5 Ff He =
1:10)110 pL, & THIRF A F 2 h, fE 450 nm
KA T 3% B L X R A IR

1.8 diff s P R Sc s Y bR 24 h 5. oRH
B A5 11 Tl T 240 L AT i g O 8 DL AL 800 AT
20 ) Pl g B RS N LR, A SE A G IR A
2 mL JRZWHERS . T 37 CHIL.5% CO, KK
FATEE 7 d. RIS IR AT BE 0 A AR VR S L 5
% b3 PBS Z o il R 0k 3 I IR N 4%
Z BB E E 30 min, J5 0.1 % 45 i 22
H#EAT 30 min P, AR TG4 MR,

1.9 Transwell 40T RZETE  HYTHA
V18 240 Jif 30 b T B T G I 9 % R R v, R A %
% 1X10°/mL, BRI 200 pL 405 5% 35 5 4l
1E Transwell FZ,[FB T Z A 600 pnl & 20 % G
A LT I SE ARG IR, F B R IR 20~24 h JFEUH .
JeH] PBS W R 2wk 1T 2 = 19 4 o b E
BA A% Z PR AT 25K R 2, R 0.1 %0 45
Y 20 min, )5 T RME MR, RELK M
JeH 20 pll I H B W (Matrigel : G UL 5 55 77
FH=1:10)0%% T Transwell FE N, T 37 C
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Figure 1 Analysis of UBE2L6 differential expression in tumor and versus normal tissues
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Figure 2 Differential expression of UBE2L6 in gastric cancer
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Figure 4 Cell proliferation curves of AGS and HGC-27 cells before and after UBE2L6 knockdown and overexpression detected by

CCK-8 assay
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Figure 5 Clonogenic ability of AGS and HGC-27 cells before and after UBE2L6 knockdown and overexpression detected by colony

formation assay
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Figure 6 Transwell migration assay on AGS and HGC-27 cells after UBE2L6 knockdown and overexpression ( Crystal violet staining

X400)
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Figure 7 Transwell invasion assay on AGS and HGC-27cells after UBE2L6 knockdown and overexpression ( Crystal violet staining

X400)
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Table 4 Regulation of AGS cell motility by UBE2L6
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Table S Analysis of clinicopathological features
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Figure 8 Kaplan Meier survival curves of UBE2L6 expression
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Figure 10 Co-expressed genes of UBE2L6 in gastric cancer
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Figure 12 Correlation between UBE2L6 expression and the infiltration level of CD8' T cells

3 % it

iR B K A R SR e — N Z IR 2 LRI E IR
TR W MR IR AR | e WLIE A B KA 5 T B 2K T
SFEARmPRE . X Rz R R
R ARG LB 5 A B B 1 R S i i
FEA0 M 0 DNA B SR8 T2 5E R W 2 B TR i
REAERETREEZEMEAY . 2R LB E El-
E2-E3 Mgk B4, b iz RS & i E2 M8
ORI E Z REER IR INEH B 2 5 R
HAMR R T AENZ RS E2 HE
B UBE2L6 i 5 75 40 Ml N 592 & 45 5 ok 98 1Y
AR A R fifg A 2 BE L G 2 AR AR 2 R Ak

BS54 E W DNA B2 K55 7% S5t
T DT FE 4 L P 4E B T AR A N ) e O
T AR Mg A i b, UBE2L6 Ry 6 3k 2 98 48 1E 1
B 5 4 A o3 24 o , JR T2 B DL R AR R TR
Bl UBE2L6 2 %% & B AT LAJA T p53 Al NF-«xB 4§
Ol e 988 00 1) PR RO 98 PR % T R L DA TTT S 1) 2
it 3% B J 0 K 2 AR ZR RE S

WFoE " KB, UBE2L6 1Y 5 4 2 38 B 20 5 i i
S G T LR | B AT R A 2 R R A0 i Y
MM R OB E O OC WK, R R 7E N S b,
UBE2L6 1y Rk 5 B Bls A R AHOC, 242K
it 24 51 55 98 19 V5 AE A2 W0 An A . SR H BT A
UBE2L6 J2& anfnf 52 i 5 i 1) & A= & Je S i i 1 i 5



- 1268 - I B Bk 4

A6 H F 1M

B RN SCR I . A DI 1 2 42 50 B
K, UBE2L6 f£ B b Rk LM, X —45
AR A KA B G e AL 2L 22 50 00F , (AR TE R
() J2& , UBE2L6 798 55 241 20 b 1) 55 FH 1 32 35 $ m
FEAE RS T AT RE S 5 2 15 40 M AR A 0 76 i 9 £
WEE ] e KT A S R A .

L AN S B BT T UBE2L6 Xt 8 41 e
Hg EB AR B, UBE2L6 76 15 fa 40 i
) mRNA FIE H R KKV B3E m TR W 5 2/ L
FE AN X — 25 R AE 40 i )2 i bl 58 T UBE2L6
() S R AR IR 5T A AR 0 A Bl R B i A
UBE2L6 = 3R iEFRIE — 2, #& /8 UBE2L6 fm 3Rk Al
e fEdEH M &4 . SR, UBE2L6 m&RE 5 H
I FBE AT ) R A A U RN TG O R A A I A O L HL L
FIE KT 50 R4 100 B 3 A OGP . X — 25 R
UBE2L6 {2k ¥ 2% Dy g I Ak 20 200 1 412 i 2540 98 1
FH o H I A o 384 E AH OGP 3 A AT %0, UBE2L6 1Y
IR R B 5 e KN 2 UM G, 8 8 UBE2L6 7 fig
TE MR8 S A 00 Ao 2 A 40 8 5 K 3h A K T
B 3 T B PR B i i ) 3 B3R T I AR W
AT BB b g R ER B R . AR R R (K60 &)
o UBE2L6 383k W 5, AT BB 5 4F 4% A8 38 g
T S8 AR U B i 35 R 4l NS MRS I oG, AR
(%) g AR O H HLA = 1) EBV g R LR
EA M5 KWL, EBV B B b B EKE
R 32 T A L 0 B, S BT R AT S B R O
1M UBE2L6 14 140 2 M ], AT RE 7 I 26 i i
th R TR BRI ASHIE ST REAS B /N (50 D, B
RGN #5118 9 2R K [R) 43 - 43 7 04 37 4 43
BT RS FT Y RAEA T 3 2 20 Holl R 2 K BAR
PEALE

W E YRR . AR AR ROR
UBE2L6 %355 CD8™ T 4 i 3= i &z PSMB9 # ik
FERFEEMX, DA ERY . PSMBI &% EH
B ) — A G SE . AE THE R v i5S T , PSMB9
SR ARPR U R A R P Y B1 W 3 AT A e R
FIEEA 7R B — AR R G h RIEER . 4
& UBE2L6 7EiZ % — 4 11 B A 65 2% i VR I, 4 DU
HAT e o DL R g2 2 5 Mo e % gn iR - 78 IR &
AR, UBE2L6 W] RE 8 o 3 58 50 5 2 (1 B iR A =
{14 6 1A % A o A1 AR 399 58 DR 7 () B8R L DT U 0 i gge
R B R R R, S R G T IR R AEAE T g
B S 20 L P BE T RO R e R E B4R CDST T
Y, B CD8™ T 40 Ml S 2 75 B . T BUAR R K
F14) T 98 B a8 ok e ¢ i AR A 00 1) ) Jieb R B AR /N HL

WU BAF . A G AR G % T RN RNV B 3R Gk
UBE2L6 1) 4 il J , 76 5 P {2 B IR 32 35 UBE2L6
(18 200 . o fofF JHL 7 P 938 e S0 I BE v 3 T o 0 O
285 R S BUMOE ) TNM 431 5 UBE2L6 19 3%
IR IE G 3K A 5 I PR 1) 43 B 45 2 — B, ik sk
ZERALFEE B T UBE2L6 76 B M 1Y %3k 5 I g &
BN/

BLH I, A W 95 % # 5 i UBE2L6 IRk 5
M1 W 40 B A5 AL iE 12 CD4 T 40 i (4 He 1) 1 5
PR B E M EAC R, B R L b A
il AR IE R UBE2L6 5 45 g i (8 % 3 22 1Y il e
FHOGE (R o 38 2o 4 2 Gy R I 4y A I R
PTE B e UBE2L6 19 38 35 /K7 5 G 2 S0 R &
WYIA G, UBE2L6 /5 2 35 1) 8 & % R B0 T ok
(18 5 2 T TG R 0E R B G 1 I AR 25 Jm L 3 S IE i
UL T UBE2L6 7 i 98 S 2 SO B8 b R 45 4E .
Pt UBE2L6 1) 2 6 7T 58 HL A5 412 88 A1 6 28 96 5 1)
MU FEPE L I PD-L1 28177 5 3 BE AT AR b e 2 K
A5y T AR G g kR, TR RS N 2 5 B
T RPEN . X AT AR M B UBE2L6 Xf CD8' T
240 32 I 1 T A OGS Y A AR e AR T P e . 25
L FTR , UBE2L6 7E 15 % Hh ] fig B A 02 b 96 i 4 g2
PE T XU T R, IR 2 AR ) 2 50 B iR
AT SV . AW — & R B O R
AN @A i 2 P BRI S UBE2L6 X i
KR I RN R B R s © oK B B
UBE2L6 1y H ARz Z ALY I T W# A 5 i 00l
TR BEAN R o AR 5T 0 3 — 25 3 K R BA A, T
A4 Ht UBE2L6 Kk 5 R 6 97 8808 M8 & B 7
RZEA A St XK A B T BT 8T UBE2L6 78 B
T R PENRIT TR AE N IR A IR AR T SRS Y
il 72 42 R

(5% k]

[1] Bray F,Laversanne M, Sung H, et al.Global cancer statistics
2022: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[ J]. CA Cancer ]
Clin,2024,74(3) :229-263.

[2] Han B, Zheng R, Zeng H, et al. Cancer incidence and
mortality in China,2022[J]. ] Natl Cancer Cent,2024,4(1)
47-53.

[3] Sato Y.Okamoto K,Kida Y.et al. Overview of chemotherapy
for gastric cancer[J]. J Clin Med,2023,12(4):1336

[4] Kim SG, Lee SE, Eom BW, et al. Gastric cancer surgery in
South Korea:Past, present,and future[ ] ]. Chin J Cancer Res,
2023,35(6) :627-635.

[5] Knipscheer P, Sixma TK. Protein-protein interactions



(e

UBE2L6 7€ § ¥ h 1) 35 K H A Y24 U dg .

1269 -

(6]

(7]

[8]

(9]

(1o0]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

regulate Ubl conjugation[ ]J]. Curr Opin Struct Biol,2007,17
(6):665-673.

Ye Y,Rape M. Building ubiquitin chains:E2 enzymes at work
[J]. Nat Rev Mol Cell Biol 2009,10(11) :755-764.

Michelle C,Vourc'h P, Mignon L, et al. What was the set of
ubiquitin and ubiquitin-like conjugating enzymes in the
eukaryote common ancestor? [J]. ] Mol Evol,2009,68(6) :
616-628.

Middleton AJ, Wright JD. Regulation of E2s: A role for
additional ubiquitin binding sites[ J]. J Mol Biol, 2017, 429
(22) :3430-3440.

Alcala S,Sancho P, Martinelli P, et al. ISG15 and ISGylation
is required for pancreatic cancer stem cell mitophagy and
metabolic plasticity[ J]. Nat Commun,2020,11(1):2682.
Shibahara M, Kurita T, Murakami M. et al. Association of
UBE2L6 and ABCB6 expression with platinum resistance in
serous ovarian carcinomal J ]. Anticancer Res, 2023,43(8):
3787-3792.

Falvey CM, O’ Donovan TR, El-Mashed S, et al. UBE2L6/
UBCHS and ISG15 attenuate autophagy in esophageal cancer
cells[J]. Oncotarget,2017,8(14) :23479-23491.

Li T, Fan J, Wang B, et al. TIMER: A web server for
comprehensive analysis of tumor-infiltrating immune cells[ ] ].
Cancer Res,2017,77(21) :e108-e110.

Li C, Tang Z, Zhang W, et al. GEPIA2021. Integrating
multiple deconvolution-based analysis into GEPIA [ ] .
Nucleic Acids Res,2021,49C wl) : w242-w246.

D'Arrigo G, Leonardis D, Abd Elhafeez S, et al. Methods to
analyse time-to-event data: The kaplan-meier survival curve
[J]. Oxid Med Cell Longev,2021,2021(2) ;1-7.

VR 4% S e i 2R AL 2 O, 45 R 1 0 W b L . o
FEIE 4. 1996,6(4) :229-231.
Patnaik MM, Tefferi A. Cytogenetic and molecular
abnormalities in chronic myelomonocytic leukemial J]. Blood
Cancer J,2016,6(2):e393.

population of the non-aligned

Ministerial meeting on

movement (1993: Bali). Denpasar declaration on population

(18]

(191

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

and development[ J]. Integration.1994,40:27-29.
Batista MV, Ulrich J, Costa L, et al. Multiple primary
malignancies in head and neck cancer: A university hospital
experience over a five-year period[ J]. Cureus,2021,13(8):
e17349.

XU JE & 1 S 2 /1SGL5 4 A E2L6 1 B
P Y B s DA L 43 A L) 0. o [ 38558 4P R 20 35 2022, 31
(3):319-328.

Shibahara M, Kurita T, Murakami M, et al. Association of
UBE2L6 and ABCB6 expression with platinum resistance in
serous ovarian carcinomal J]. Anticacer Res, 2023,43(8):
3787-3792.

Fukayama M, Ushiku T. Epstein-Barr virus-associated gastric
carcinomal J]. Pathol Res Pract,2011,207(9) :529-537.
Zheng ZQ, Zhong CR, Wei CZ, et al. Hyperactivation of
mTOR/eIF4E signaling pathway promotes the production of
tryptophan-to-phenylalanine substitutants
gastric cancer[J]. Adv Sci (Weinh),2024,11(35) :e2402284.
FAESE A KR A RE R IE PSMBY-eGFP-His # H 1
THP-1 4 i 72 57 K S 2 B 1 i (A0 PR A ) ] A 4 TR %
#,2024,40(7) .2282-2293.

in EBV-positive

Wei W, Li Y, Li D. Adipose-specific knockout of ubiquitin-
conjugating enzyme E2L.6 ( Ube2l6) reduces diet-induced
obesity, insulin resistance, and hepatic steatosis [ J ]. J
Pharmacol Sci,2021,145(4) :327-334.

Wu Y.Zhang S.Yan J. IRF1 association with tumor immune
microenvironment and use as a diagnostic biomarker for
colorectal cancer recurrence[ J]. Oncology Letters, 2020, 19
(3):1759-1770.
Wang JB. Qiu QZ.

immunophenotyping-derived

Zheng QL, et al.

Tumor

signature identifies prognosis
and neoadjuvant immunotherapeutic responsiveness in gastric
cancer[ J]. Adv Sci(Weinh),2023,10(15):e202207417.

WL SR IEFE.PD-1/PD-L1 il 14 £ FH 2 HAE 1 M 18 e R G 9%
W E XL A 5 Y Y B R, 2024, 51(8)
1834-1847.

(K44t 258



