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i = By a@adan AT bz & 448 E 2T (ubiquitin binding enzyme E2T, UBE2T) £ ik , 3R 50 H AT AT J% 2m JL 48 74
SIETS R AR B 0 e B R T LRl . ik R ERE SR EE PCR 523 (qRT-PCR ) #i 50 41 16 AT & 41
LR B 0P UBE2T Aast Rk &; @it 45 ¥evd) UBE2T A B 49 shRNA T 0% 5% & #H AR GV248-shUBE2T-1,
GV248-shUBE2T-2 & [ P: 5+ & GV248- NC £ A% HepG2 #m i, M3k UBE2T A BAA T FTihmab Z, HIIiE 4 430
Mk 55 KM 4m 03G 78 55 B | SEIETY AR 5 06 R 2m B JB) B 92 3 4 B A SRR UBEQT &k 3 I3 sa B3 76 . 61470 R & 4m
R B % e BB S JE PP AT 5 B ] PIBK/AKT 45 5 i@ 38 % st ¥e L B PI3K Fw AKT BRERALAK-T . Z5R 16k 50 HI AT
JEULLR P UBE2T AB*T AL 4 2.012+0.489, RF 3 T/RF EH L0469 1.102+0.533, £57 A %75 & L (1=8.896,
P<0.01) . 5 MM rE2E (1.000+0.001 ) ABrt, #3 FH1% 9m & Ak 49 shUBE2T-1 22 ( 0.201 i0.003) Fo shUBE2T-2 41
(0.246£0.005) ¥ UBE2T &kl R HA, £ %A% it5 &L (F=518.800, P < 0.001) . shUBE2T-1 41 (0.392%0.028 )
#= ShUBE2T-2 20 ( 0.368+0.026 ) #m L3 74 1% R 0 RAK T A M 20 (0.519+0.031) , 27 A 4 5 & L (F=24.477,
P=0.001) ; shUBE2T-1 #8 (5.018+0.521) #= shUBE2T-2 28 ( 5.906 +0.485) %5 it % 4 % i ik 5 9 S 4K T 2 &4

(9312+0479) , £ %A %t 5 &L (F=62.819, P<0.001) , 5F# 20/ 8 M B % ik £ G1 #1, shUBE2T-1 48 #=
shUBE2T-2 28 £ i, ¥ PI3K #82ALK-F 4 0.285 +0.030 #= 0.267 + 0.029, AKT Bz ALK -F 4 0.454 +0.037 4= 0.411 +0.039,
¥ o AR T R 204G 1.005 £0.026 = 1.004 £0.031, £ % it 5 & L ( F=659.930, 255.517, 35 P<0.001 ) , {23 A Jk &
ERBFARE, Hig FE P UBE2T B &k, HTaididiFF PI3K, AKT #98kafbit & 5 A4 PI3K-AKT 125
18 F5 R AT IT R IO
KR P 2R G E2T; PIBK-AKT 1553

FEZES: R735.7; R73043 XEkFRIRFS: A XEHRS :1671-7414 (2022 ) 02-115-07
d0i:10.3969/j.issn.1671-7414.2022.02.024

Effects of UBE2T on Proliferation, Clone Formation and Cell Cycle of
Hepatocellular Carcinoma Cells and Its Molecular Mechanism
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Abstract: Objective To investigate the effects of UBE2T on the proliferation, clonogenesis and cell cycle of hepatoma cells
and its potential molecular mechanism by detecting the expression of UBE2T hepatoma tissues. Methods Real-time
quantitative PCR (qRT-PCR) was used to detect the relative expression level of UBE2T in 50 cases of clinical liver cancer and
adjacent normal tissues. Lentiviral vector GV248-shUBE2T-1, GV248-shUBE2T-2 and negative control GV248-NC were
transfected into HepG2 cells to construct UBE2T gene stable interference cell lines, and the knockdown efficiency of the
transfection was verified. Cell proliferation assay, clone formation assay and cell cycle assay were used to detect the effect of
knockdown UBE2T expression on proliferation, clone formation and cell cycle of hepatoma cells. Phosphorylation levels of PI3K
and Akt, key target genes of the PI3K/ Akt signaling pathway, were detected by Western blot assay. Results The relative
expression level of UBE2T in 50 cases of liver cancer was 2.012 + 0.489, significantly higher than that in adjacent normal tissues
(1.102 + 0.533),the difference was statistically significant (+=8.896, P<0.01). Compared with the negative control group
(1.000 £ 0.001), the expression of UBE2T in shUBE2T-1 group (0.201 + 0.003) and shUBE2T-2 group (0.246 + 0.005) was
significantly decreased,the difference was statistically significant (/=518.800, P<0.001) after transfection with interfered
lentiviral vector. The cell proliferation rate in shUBE2T-1 group (0.392 + 0.028) and shUBE2T-2 group (0.368 + 0.026) was
significantly lower than that in control group (0.519 +0.031) ,the difference was statistically significant (F=24.477, P=0.001).
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The cell clone formation rate in shUBE2T-1 group (5.018 + 0.521) and shUBE2T-2 group (5.906 + 0.485) was significantly lower
than that in control group (9.312 + 0.479) ,the difference was statistically significant (#=62.819, P<0.001), and the cell cycle was

significantly arrested in G1 phase. The phosphorylation level of PI3K in shUBE2T-1 group and shUBE2T-2 group was
0.285 + 0.030 and 0.267 + 0.029, and the phosphorylation level of Akt was 0.454 +0.037 and 0.411 + 0.039. All of them were
lower than those in the control group (1.005 +0.026 and 1.004 + 0.031) ,the difference was statistically significant (/=659.930,

255.517, P<0.001), respectively, but their background expression remained unchanged. Conclusion UBE2T was highly

expressed in liver cancer, which may promote the proliferation of liver cancer cells by inducing the phosphorylation of PI3K and

Akt and then participating in the regulation of PI3K-Akt signaling pathway.
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WL BB . k. TSR A AR . HERGE,
UBE2T i# 2/ H UBC 454495 5 FA B % L & (145
&, AR TR R # M (FA) #OE AWK I
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Jifl HepG2 W4 T 3% [l ATCC 40 Jid %2, 1] RPMI-1640
FR3uids g%, A 10ml/dl B4 13, 100 pg/ml 4%
R M 100 IU/ml Ho &=, MR T 5%
CO, 1 95% TR EE [N 37 CHEFEAE T & 5%

1.2 XA AME  HRE I FBS, RPMI-1640 X7
FeWe . JEEE M H 35 [ Thermo Fisher; Trizol i
7. BB AR 2000 1 H 2€ [ Invitrogen; 336 5% 5%
) e e 1 PCRAHIE A 326 (1) A RA
F); A0 UBE2T & [A ) shRNA T4 18 9% 75 28 44K
GV248-shUBE2T-1, GV248-shUBE2T-2 & FA 1 X
M GV248- NC W {35 LR A2 ARG R
Al 4G5 SEI 2 8 MTS 9T Abcam A ;5 4
JH ] 391 SE 55 DNase-free RNase A 1 752 [€ Sigma
propidium iodide It T-% [X 24w ; BCA 2 Ik JE K
MR & A i Ak Pt AN AKT, p-AKT,
PI3K, p-PI3K £ ¢ F& L 1A, i B -Actin FL {& K&
HRP {H —H10e I [E Abcam.
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THALIE DL S x 10 ¥ B4 R0 T 6 FLAR, A GV248-
shUBE2T-1, GV248-shUBE2T-2 X B4 % HE GV248-
sh-NC 12 95 8 2R AT 6 %, 43 53 Sk B PR X I8
sh-NC 41 #l shUBE2T-1, shUBE2T-2 S:H4H; 1553
ZEYNMRE A K BlA IR 70% B FE R4 RS SR I,
W8 R IR SN TR IR 2:1 RBUIMA S AL 57
I, ¥57% 6~8 h, N AGHfE DMEM £ 557k, HiF%.
ARG W 4 I HE B RNA, 4% 4 UBE2T 3L [
RN &

132 SEWPE%ER PCR 52586 (gRT-PCR) : K/
Trizol P4 B4 ZH M it . DNA, 38 i3 % 2307 &
S5k cDNA, FF DI B IR cDNA 4 w1,
qPCR mix 5 w1, primer 1 w1 {977 3% A £ 96 fL
AT PCR Y788, W 2&A%: 95°C 10 min; 95°C 15
s; 70°C 30's; 60 °C 20s, 1 40 Y., 4 izt 7
UL AT PCR 255, LA B-Actin HINZ, RH]
278N F YRR A Rk LIRS SR TR
T NCBI ## /%, RT-PCR #:il5|43# 52k Primer 3.0
BAFBET, W T A TRARA A 5
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YIFHIILER 1.
x1 RT-qPCR 5|4
I H Primer Sequence
UBE2T  F 5°-ACATCGCAACTGTGTTGACC-3’
R 5°-GCTGACTGGCCTTCCTTTTC-3
B-Actin  F 5°-TGGCACCCAGCACAATGAA-3’
R 5°-CTAAGTCATAGTCCGCCTAGAAGC-3’

1.3.3 UG5 S50 K 10 om 25 10 201 e FER iy
HAL, VIAEAL 20 ol 0O 3R T 96 fLAk, AEfL
%3 AMEWIEFL; 37°C, 5ml/dl CO, HEFAHMEE 6 h,
5 20 P0G BE FS HE AT SIRNA 5 Y, 3 BB 50 -
MTS=20 : 1 Hflfc i MTS RN , FFLIIA 100 w1
MTS W, 37 CHRLEREFE 2 h, 1E 490 nm Zb46
WIWEOSCREE, g sE Mt 2. SCgm i — IR
SEIIA

1.3.4 FEREIE A LRl 2 000 AT T 6
LA P HE IR 6 h, FF 0BG BE DRI TR YL BERE S
B3R AL, BRI AR AT UL A v B R e 1
T, PBS YRR 2 K, INAHE: 418 =3: 1 Wl
WCE R E 2 5 min, JA T 0.5ml/dl 45 i 58 79 H i
VR E 15 min, W W, JKEE, EIRX
THEATHEHIES

1.3.5 A IS EUBRMAEE fh 4 0 0 40 e il 1
6 FLAR , RS BAR AL, W 4 CHA oK L BE,
21, 4 CiH#iE 24 h; A 500 w1 PI/Triton X-100
Jul (HeR S Ui ECH] ) L 37 CIEE 15 min,
A L g A A A, e = An A i E 47504
SR — IR BCFME,

1.3.6 & BT Bl S0 . FH BRI Ak R 1 0 2
RN A2 B 24, BRI DY B 1, BCA 7
KR e 124 SDS-PAGE BECHLIK, 43
B R%ERS % PVDF I |-, BSA B[] 1 h, JIA p-AKT
A p-PIBK —¥t, 4°CHl; WHVER 3 W, A
PUEIRIEE 1 h, YEAR 3 Wk, A B, W5 8,
LI SR H R B KK, S EE = K BCE
BIfA.

1.4 ZitFod RHGHA M SPSS 20.0 X5
BRI TS AT, A S E R RO AE
Bl R IR + bR (Xxs) Fon, LYl
R BN R )7 2200 M, 4118 W5 LL 2R LSD
K ues 8 41 40 g 55 1E B 41 41 UBE2T £k %
SER BN ¢ 3, P<0.05 WESASITEE X,

2 4R

2.1 UBE2T EAFBmAR P kix WA 1, qRT-
PCR 745 50 51 JiF 9 20 40 UBE2T ik 7K F-2h
2.012 +0.489, HH & i X0 e 55 15 2H 201 1.102 +
0.533, ZRA G X (=8.896, P<0.05) .
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2.2 UBE2T &ufkst £33  HepG2 40l UBE2T
shRNA i 41 1% 9% 3 B¢ b, # 37 UBE2T 3 A A
FIAMI R, 4 qRT-PCR K B0 3E /R . BAMEXT
fE2H, shUBE2T-1 4 Al shUBE2T-2 4H /" UBE2T #H
X 2 ik & 43 91 & 1.000 +0.001, 0.201 +0.003 Fl
0.246 £ 0.005, 2544 112# 8 X (F=518.800, P
< 0.001) ; #HIA] L%, shUBE2T-1 2Hfil shUBE2T-2
2 UBE2T fHX R B mI W E T XA, 274
it X (=437.630, 256.121, ¥ P<0.001) ,
FH UBE2T miF&CRA L. MIHE,

2.3 #4K UBE2T #F HepG2 #m a3 sh e #oh WL
2 RN 2 20 fpL 4 5 S ger Ao ) 7 i i UBE2T B4
3~5 K, SxtHEZHAHEL, shUBE2T-1 ZHF1 shUBE2T-2
ZH A G 5 ORI S, ZR A SR (F=
10.930, P=0.010; F=25.022, P=0.001; F=24.477,
P=0.001) .

=2 B UBE2T XJ &Rl & HepG2 RAMIETE (A1H ) IS (X +5)

I} 1] sh-NC 4D shUBE2T-1 412 shUBE2T-2 413 F p
Bk 0.099 +0.003 0.103 +0.001 0.101 +0.002 2571 0.156
HoKk 0.201 £0.012 0.189 +0.010 0.184£0.011 1.882 0.232
$3K 0312£0.019 0.268 +0.017 0.247 £0.016" 10.930 0.010
B4k 0.425+0.025 0.325+0.019" 0.306 +0.022" 25.022 0.001
5K 0.519£0.031 0.392 +0.028 0.368 +0.026 24477 0.001

H: FHER, Ovs @ 1=3.806, P=0.027; D vs @ t=9.581, P=0.011; #EPUK , D vs @ +=5.533, P=0.004; D vs B 1=6.584, P=0.002,
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2.6 UBE2T # 5 PI3K/AKT 1% % i % N K 5%
UBE2T {i& i JFFa 4 A 3 5 04 20 F-HIL, 98 2]
PI3K/AKT {55l j% SC B #L L A PI3K, AKT k7K
AR SXREZHARL, shUBE2T-1 £ il shUBE2T-2

LA AN PIBK AT AKT £ HBEER fL K1 i 35 ek 55
ZRAGEE X (P<0.01) , [HHARKFE#E
AAE, WLEE 3, $4% UBE2T Al figifid 2 5 PI3BK/AKT
{75 208 P 9 200 B B4 7 N S B T
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%3 PB3K/AKT {5 5B B AHMEAKE (x+5)
& Sh-NC 41 ShUBE2T-1 41* ShUBE2T-2 41* F P
p-AKT 1.004 + 0.031 0.454 £ 0,037 0.411 +0.039" 255.517 <0.001
AKT 1.007 £ 0.029 0.974£0.033 0.985 +0.027 0.956 0.436
p-PI3K 1.005 £ 0.026 0.285 0,030 0.267 £0.029* 659.930 <0.001
PI3K 1.003 £ 0.024 0.965 £ 0.027 0.979 £ 0.026 1.678 1.678

T ¥ D vs @ty 0r=18.801, P<0.001; D vs B £,5;=20.271, P<0.001; D vs @ 1, 5=31.067, P<0.001; D vs ) 1, py=31.844, P<0.001 .
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AR FRIKAKEARZ, B5E T UBE2T Al e i 1 i
PI3K/AKT {5 53 H5 DA 17 400 1l 9 200 e 1 B4 5 . A
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