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[ABSTRACT] Objective

(Department of Clinical Labora-

To investigate the role of upstream stimulatory factor 1 (USF1) in the proliferation of hepatocel-

lular carcinoma (HCC) cells. Methods A pan-cancer analysis based on the TCGA database was performed to compare the rela-
tive mRNA expression levels of USF1 between tumor tissues and adjacent normal liver tissues from patients with HCC. Immuno-
histochemistry and immunofluorescence staining were used to assess USF1 protein expression in tumor tissues and adjacent normal
tissues. Hep3B cells were divided into groups A1—D1, and Huh7 cells into groups A2—D2. Cells in groups Al and A2 received no
treatment; the remaining cells were transfected with siNC (groups Bl and B2), siUSF1 # 1 (groups Cl and C2). or siUSF1 £ 2
(groups D1 and D2). Cell viability was measured using the CCK-8 assay, colony-forming ability using the colony formation assay,
and proliferation capacity using EdU staining. Results Pan-cancer analysis based on the TCGA database showed that the relative
mRNA expression level of USF1 was significantly higher in HCC tumor tissues than in adjacent normal liver tissues (1 =6.84, P <<
0.05). Immunochemistry and immunofluorescence staining similarly showed significantly increased USF1 protein expression in
tumor tissues. According to the CCK-8 assay, at 48—96 h of culture, cell viability in groups C1 and DI and groups C2 and D2 was
significantly lower than that in groups Bl and B2, respectively (F=4.74—413.67,¢=2.89—31.86, P <(0.05). Colony formation
and EdU assays showed that the numbers of colonies and the proportions of EdU-positive cells in groups C1 and C2 and groups D1
and D2 were significantly lower than those in groups Bl and B2 (F=113.87—390.29,¢=18.37—34.42,P<C0.05). Conclusion
USF1 expression is upregulated in the tumor tissues of patients with HCC, and suppressing USF1 expression may inhibit the pro-
liferation of HCC cells.
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2 F IR PEDLH . B 7E D HCC B B9 Ik R #E 1) 36
I 4 EHT 0 20 1 0 5, DT 055 B3R SR T ) L R
=

1 MBR5FE

1.1 Eiat
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siUSF1 # 1 (41 :5'-AGACGCACUAUACUUAC-
UU-3") ,siUSF1 # 2 (J¥ 41l : 5'-CGAGACAAGAU-
CAACAACU-3") DA K %5 #i ik siNC (JF 41 . 5'-UU-
CUCCGAACGUGUACAGU-3") ¥ [ 7~ M i1 8
AR A BRA 7L EAU L H &L 40 i 8 5 2
BUAF (RIPA I A 138 = RAEDH AR A BRAF
Lipofectamine 3000 4 H Biosharp Bl F R 2 &,
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2.2 Zmmie P USFI mRNA #= % G 48 34 & ik K
T

A1~D1 4l Hep3B 4 s 4 ' USFI mRNA [y
FH X 235 K43 51k 1.002£0.08,1.00420.04,0.24 %
0.037F1 0.24+0.03, USF1 & H AH Xt 32 35 7K - 4351 hy
1.00+0.05,0.98+0.06,0.36 0.04 F1 0.34240.05,
KA B A B2 (F =242.50,160.78, P <<
0.05) ; Hrf A1 415 Bl 4140 e vh USF1I mRNA FI
X RBAKE TR E 25 (P>0.05),C1 4 A1
D1 40l FiR$E4R B F KT Bl (¢ =21.27~
27.14,P<C0.05),C1 #15 D1 48] g & % 5 (P>
0.05), A2~D2 20 Huh7 4Hfi s USFI mRNA #{
X F kKRR 1.0140.02,0.95+£0.05,0.24 &
0.03 Al 0.2240.03, USF1 & [ A % 2 35 7K 5F 4 5
A 1.00+0.05,0.9640.07,0.26 £0.06 F1 0.29 +
0.04 , £ 21 2 0] LhAse 34 HL AT 1 35 1 25 = (F =522.21,
158.18,P << 0.05); Horfr, A2 415 B2 41 41 il p
USFI mRNA FIZE [ A0 4 323k K F T i & vk 2% B
(P>0.05),C2 41 D2 4140 g v 1 ik 45 b 53 %
F B2 #H(g=21.60~38.48,P<C0.05),C2 1 5 D2
20 | 2 5 (P >>0.05), WLIA 3,

R G AR e € R S 5,1 100 £
B2 HCC ZEMEBAHARAESEZEEFALF USF1 RiEKFEL &
23 ZAmpd)minE

A BB U 22 0 B 4 R R L 2 N ]
Koo 20 5 8] 19 28 B AE AT A1~D1 41 Hep3B 4
JaF A2~D2 4 Huh7 4015 240 M35 ) ¥ A i 355
M (F 4 =85.37.153.64, F i =1 083.42.,1 348.29,
Fon =62.14.105.73, P<C0.05) ; % 35 /A [ B ) 555 4%
HAMIE I H B FEZESF (F=4.74~413.67,

P<0.05), i~ WM LA R BIR, K758 24
JINE B 45 2 AT L TG ) G B 2 5 (P 2> 0.05) 5 {5
55 48~96 /NI L AT 5 Bl 4. A2 5 B2 48 40 i
WhHXBEXER(P>0.05),C1,D1 44 f1 C2.D2 4
i B3 1 3440 HAIK T B1 A B2 41 (¢ =2.89~31.86,
P<20.05).C1 5 D1 4H.C2 5 D2 41 [6] 40 1 3% /1 &
BEXERE(P>0.05), WHEI,

Al Bl Cl1 D1
USF] | e s os— s 25 ()()()

GAPDH | oo s s s [ 37 (000

A2 B2 C2 D2
USF1 w135 000

GAPDH | o s ommmm—  ssm—— 37 000

A1~D1 433K/~ A1~DI1 4 Hep3B 40, A2~ D2 4 5 £ R
A2~D2 4] Huh7 4
E3 KAEMMh USF1 B B FREKFLLE

®1 BAHMBHHERFALE (n=3,x%5)

20 5 8524 /NBE BB 48 UNEE B T2 /NEE 5 96 /A

Hep3B 41 /ig
Al 4 0.22340.021 0.423£0.012 0.67340.021 1.00740.025
Bl 4 0.207+0.006 0.433+0.012 0.65340.031 1.040+0.044
Cl4l  0.22340.006 0.36740.055 0.477+0.015 0.693+0.006
D14 0.22040.020 0.34740.041 0.42340.006 0.713+0.021
Huh?7 42
A2 40 0.22340.031 0.41340.006 0.730+£0.026 1.13040.026
B2 4 0.213+0.006 0.423+0.031 0.73340.021 1.153+0.025
C24l  0.230+0.010 0.36740.046 0.513+0.021 0.707+0.021
D2 4 0.21340.015 0.39040.036 0.49340.035 0.707+0.015

2.4 A m R0y U TETS R AR 1 e ER

Al1~D1 40/ Hep3B 40 i /Y £ 75 50 H 4391 0
(245.7410.0), (245.3 £ 8.4), (101.7 £ 15.4),
(103.0 £ 17. D)4 AN LA B EM 27 (F=
113.87,P<C0.05) s Ko, A1 415 B1 41 [A] 40 i 4 7%
BHILEEZS(P>0.05),C1 4/ D1 4 i F %
T Bl #(¢=18.54.18.37,P<C0.05),C1 5 D1 4
0] TG i 3% 25 5% (P =>0.05) .

A2~D2 4 Huh7 40 i & & %0 H 73 51 (201.3 4=
6.7).(197.346.1),(67.7+6.8),(73.3£6.5) 1, %%
20 6] b A M 22 R (F =390.29, P<C0.05) ;
LAY B2 RN AR IS H L 22 R (P>
0.05),C2 41 F1 D2 4 & F (X T B2 41 (¢ = 34.42,
32.92,P<C0.05),C2 415 D2 48] Tl & % % (P>
0.05), W& 4,

2.5 B iAtmRe el ¥ I AE LA

A1~D1 4 Hep3B 40 1Y EAU FH % 410 i He 7]

439 R (67.09+2.42) %, (66.0443.29) % . (28.32+
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1.98) %0 .(26.84£2.71) Y, £ 2 [B] HL 30 A b 35 1 2=
S (F=217.84,P<C0.05); Hf, A1 415 B1 4]
EdU BH M 48 1 b 4 76 2 2% 25 7 (P =>0.05) ,C1 4 Al
D1 41 EAU BH ¥ 40 i i) b B 2 KT Bl 4l (¢ =
24.72.25.69,P<C0.05),C1 445 D1 4 [\ JC & & 2%
H(P>0.05),

A2~D2 @4 Huh7 4L EAU BH P 20 Bt il

I3 BIh (65.0443.65) %, (63.30£2.22) % . (26.19+
3.19) % .(26.34+2.05) %, £ 41 [A] Fb A A I 3% M 22
S (F=176.47,P<C0.05); Hiv, A2 415 B2 41
EdU FA P 4 f1 b 1) T i 3 25 57 (P >>0.05) , C2 41 Al
D2 4 EJAU FH ¥ 40 i (9 b6 B 8 T B2 4 (¢ =
22.52.22.43,P<C0.05),C2 415 D2 4 Ia] & i # 2%
F(P>0.05), W 5,

A1~DI1 43513 /R A1~DI1 41 Hep3B 41l , A2~D2 451 /" A2~D2 41 Huh7 40l ; 25 S & YL 5,100 5
B4 SRAMPEZHELRE

Al Bl

Cl D1

A1~DI 4351 F R A1~DI1 4 Hep3B 40, A2~D2 457" A2~D2 240 Huh7 418 ; EdU 4L {5,100 %
Bs5s |AMMBAIEHEEDLE

3o i@

Ji S A I 2 e BT I PR e W DL 8 P P g 2
— R B LR AR T T O R R T UL E Y
Ao TETR L A% B L 81 UL IR
AL R BOE R PR A 2 T RV I AR SR e R

TSN F AR AR RS R A HCC B & M5
5383 g 22 L TR HCC B3, BFIE A% 1 bk
WA T B S B i A T R Tk R g s X i
HCC B, B e 5 RN AR e M m 259 & Bl
BN R B2 IR T 0 L BT, R A
0 00 5 8 ) 245 49 B8R0 T Rl R A R W I Bk



. 6 . RS MEEE 2775 2026 4F 02 H 45 41 5% 1 ] ] Precis Med, February 2026, Vol.41, No.1

JTIZARgE T X SR A A YT A R R T b
oA WA 15 R0 1 R B 8 1 25 L S HOC J8 5 ok A E
FERC . A HCC KW R HF 2 IS B AR ™
U A AR TR AR F L R L O B I L AE R
I7HE AL B R 2 I 3 T AR R £ A D 11 56
i i) 1T

USF1 1 Ay #1805 5% PR 7, il 3d 25 A 8 36 1 51
R 2 38 i - DX I s B R S . AR R R i
PUR 53697 W 4% % 6. P53t R W, USF1 v 5
JUT il 3 REAE 1 1(Chi3L1) IEH IR 8 F45 467
i P SRR R ELAE /DN B 2 20 K N i g 4
AR BT Chi3Ll ik T WAEH, Bos H Ik
EUA AR ML, USF (f4E USF1 f1 USF2) 7
N T s 0 B v AR Sy i R i 30 7 SR T (hTERT)
() B SR s R - Tl 4RSS A hTERT Ja
B F 1 E-box i 55 & FEMH/EH . USF Xf hTERT
&R0 A FH 9 feke 2% T BB AIE S i b i ) 2B 9 R AN
g i & A= 00 . A8 B v, USF1 3% 5K 8k fG v g
PR F T TIRAF IR L 75 = pS3 MR, = 5 B
KA FERT S R T, USFL Gl 3 #00E BEX1 #%
SR FE T L AL 2 A A5 28 5 3R IR D0 BR AT R AR Bk
FE T 250 L 30 b Jgg 2 R kA, USFL 3 1] LA
455 T A B 9 XU 67 1 rsd 519489 Fky IXURS: 452 o7 35 [H]
ALHEERAE A 10 Rk, Wi LR EERP.
USF1 782 5 NF-«B 5 R4 {5 5 38 #% . I 5 o] 22
IncRNA Fl miRNA 5L 45 RNA #) £ 3k , 5% i i
SiE K At e AR T R B A BESE $E R USFL
T T 240 Jf0 g 20 P TR v R A O S R A FH O S 1
A TR A AR I P LR AR AL A
GEELR

AR I T TCGA Bl E Mz im a4 R B
/R SUSFI A8 HCC, i it 98 055 o i 55 22 b Jid iE 28
IR A AU Gk R LR A B BB HCC B
AR A 38 3 f 328 2 Ak B A 3 5 O Yt A iE 5 USF1
£ HCC B35 s 20 b i 2635 K 7 3 3 T8 5%
IEHEFHS, AR — i siRNA &R 8
MM R Hep3B 4 g fil Huh7 4ifldh USF1 By Rk,
PAFR T USFL 78 31X 75 A 4 fg b A/ . CCK-8 52
¥4k B oR, g USF1 Y 6 3k Al i Hep3B Al
Huh7 40 00 40 i 35 77 & 35 T B 5 46 75 T8 Al 52 50 25
RBR, @l USF1 3RiET 1 Hep3B F1 Huh7 4f
JEL 6 S BT BURE ) W 3 T R EAU e 8 45 R R,
FifE USF1 ik nl {ff Hep3B Al Huh?7 40 g Y 4%
BERE S TR, LR SRR, R A e 4 b

USF1 By 33K A i 35 30 i) H A R 3 58 3 3l L 4o
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