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EREWMExE, Ak RAARMEFEE RxAME A RN 75 6 FF 2 8% 4 R R X% F 48 % POM121 B
KEAF M HEEEF G R mEBERFAEN KB, W, ETAEYE R FHIEE, I POMI21 £ 40 8 0k k
Ao TN H AR, KA LI @ CCK-8, XK 52 5 . Transwell 523 W & POMI121 % 3k & fb 3 4 /& 20 0 3 7
EHAERENY N, ER POMI2I EAENAMBE AL T WEEEN 62.67%U7/75), R 5@ THEF AL 42.67%
(32/75), 2 A H it # E X (P <<0.05), POMI121 #y % 3k KP4 AF 40 Ja 7% A 4 0y FF A b K A (3" =5.872, P =0.015)
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Expression and clinical significance of POM121 protein in hepatocellular carcinoma
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Abstract: Objective To explore the expression level of nuclear pore membrane protein 121 (POM121) in
hepatocellular carcinoma (HCC) and analyze its correlation with the clinicopathological parameters and progno-
sis of HCC patients. Methods The expression level of POMI121 in 75 HCC tissues and corresponding para-
cancerous tissues was detected by tissue microarray combined with immunohistochemistry, and its association
with clinicopathological characteristics of patients was analyzed. In addition, based on bioinformatics databas-
es, the expression pattern of POMI121 in HCC was validated, and its potential regulatory pathways were pre-
dicted. In vitro experiments, the effects of POMI121 expression changes on the proliferation, migration, and

invasion of HCC cells were observed through CCK-8, scratch assay, and Transwell assays. Results The pos-
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itive rate of POM121 protein in HCC tissues was 62. 67 % (47/75), significantly higher than that in paracancer-
ous tissues at 42.67% (32/75), with a statistically significant difference ( P <{0.05). The expression level of
POM121 showed statistically significant differences in the occurrence of cirrhosis (y*=5.872, P =0.015) and
distant metastasis (y*=6.354, P =0.012) in HCC patients. HCC patients with positive POM121 expression
had a poorer prognosis, with a shorter survival time compared to those with negative expression ( P <{0. 05).
In vitro functional experiments confirmed that POM121 overexpression promoted the proliferation activity and
invasive ability of hepatoma cells. Bioinformatics data indicated that POMI121 exhibited a high expression pat-
tern in HCC tissues, and its expression level was associated with poorer survival outcomes in patients. Poten-
tial mechanism analysis suggested that POM121 may affect key pathways such as ERBB signaling and comple-
ment system activation.

Conclusion POMI121 is significantly highly expressed in HCC tissues, and the high

expression level of this protein is closely related to the poor clinical prognosis of patients. POMI121 enhances

the malignant biological behavior of HCC cells.
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OrFHRAETD L POMI21T J&—Ff 121 kDa 9 1 55 i
FEAUY Ll 18 NN F LR, & 2 A T BE 4 A B, 3
i) F S SE TG . N R i 5 15 0 205 ) I 4 47 HAE %
R B RS S R IR AR TE R E BLAE S A C oK g )
A REE R RN AR — B = R (FG HEE P,
WA BE5E 7, POMI21 78 2 B0 PE b i (60 45 45
Jo i A B A P R A RB IS HRIKK
S5 e e R 3 09 B B B TR g SR AE AR OGN SR
— 208 —

nuclear pore membrane protein; carcinoma, hepatocellular; immunohistochemistry; survival

POMI21 7¢I 40 Jf 98 & A2 & R 3o 2 v 1 A2 ) 2 ) e
B4 F- AL i A B A o AH OGS A AR AR A
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Ko AL KR W8 e AWK B . s 4 A g (. 25
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4(>T5%) A =R IF 4 X PRI 4y, <4
SRR IR, >4 s R MR A . BB RE AR TF 400
f5%55 T REBLIE I 5 A, 71 20=500 4~ 41l .

1.3 CCK-8 55 HF i Hep-G2 ¥4+ 48 h )5,
THALIE I E B 1< 10" AN/ 2 T 20, B2 R T
96 LA (100 B TH/FL) & E 3 NEAFL. I 12 h,
24 h.48 h.72 h.96 h J5 . 7EAH N B [8] B 22 J5 B AL A
110 pL AW CGE 2R F# 3 . CCK-8 5l =10 : 1) .kt
SEIEE 2 h, AR AE 450 nm P K AL OGRS .
1.4 4R SCs TR 4i Hep-G2 %% 6~8 h
J5 B SR A R SR AL ] 200 pL TE AR Sk T LR
JR R 3 XK, PBS 8 32 0% 3 Wk A BB TR 40 L, T 4
KHMEREFERE, T 0 h.24 h,48 h #1 72 h B[] &5,
TEBIE BB T R R KR, ] Tmage] $F#E17 43
Br.

1.5 Transwell 525 R Transwell (228 LK 5T
POMI121 X T 40 i =2 22 e J1 52 W . Hep-G2 #5 s
48 h J TG LI $5 S 1 A 0 A B B, TR R B 2
X10° AN/ Z TE . Ui %4 Matrigel 3 5K A0 8% 19
24 L. Transwell /M=, FZE A 600 pl 4 10% FBS
B 5E B3R 4E BN A 200 pll JC LT 40 M B W, 37
C5% CO, K fh 5% 36 h J5 . Bk L= K 5Fi5E
FE T ) AR, 4 Y6 22 B P [ 22 30 min, 190 45 i 58
Yot 60 min, W RUEET BE AL 5 W0 B 2F 4T 40
T WO 21

1.6 Firvile Y 48 h J5 1k Hep-G2 40, 34
B R 500 MU/ =T R 6 LA (2 =Tt/
fL.& 10% FBS iy DMEM #3523, T 37 C.5%
CO, W FM PR F 14 d. 5 3 d WHHFEER R, 15
AR AT L 5 B B - PBS 52 32 Ik, 4 Y 22 58 H R [
FE 30 min. 1 %045 YL {5 60 min, WK vk 5 = i
st 1.
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HCUIF ) 1) RNA-seq 54l % (HTSeq-FPKM) . %%
P WAL FEBY B, FPKM {E Bk F R B B Ry O &
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q-value<<0.25) , 455 & & B A 3 B 5L A 19 )
REJ> A, I 2E AT A2 W7 D BE TE A% LA ds 78 POMI21
IV TE 43— HIL R 3 i

1.8 Giitse i geithb B Geit g b DL A AR
i i ff B SPSS 28. 1, R (v4. 4. 2) L & GraphPad
Prism (A< 8. 0) 58 L, POMI21 7 JiF i 5 4 55 4 21
i RIRZE SR KRR AT PR . R AR,
Kaplan-Meier % 2 il 4= 77 Bl 26 31 A1) H Log-rank ¥ 5%
PEAL A 6] 4 0 2 18] S AR AE Y 22 5, A ad i COX
Ll 1 XU 455 780 43 7 JFF 98 S By s s LR . P <<
0. 058 2 R A G4 L.,

1.9 2R RME R R 0 52 2R 5 R DL
=1,

X1 HEIRZFNZHEZRSHE

H= A % 13 )
A age <50=0;=>50=1
5 sex B=0;&=1
W% A smoking H=0;2E=1
(v ¢i1] drinking H=0;2=1
HBV Jg& HBYV infection Bt =0; B =1
AFP AFP <400=0;=400=1
T 75 1k cirrhosis H=0;2=1
FIEH family history H=0;2=1
i gEg % H tumor multiplicity PAN=0;%1=1
Tijrgsd /N tumor size <5 cm=0;=5 cm=1
5 By 4 pathological grade I+1T=0;1+IN=1
TNM 4 1] TNM stage TH=0; T ~NHI=1
LA distant metastasis H=0;E=1
POMI121 pore membrane protein 121 fkiEE=0;m &L =1
2 H#HR
2.1 IE I O R R 2 RN AR AR AL

KEWHE B Be 5 6 e FE A R 5 61 9 55 FF A iE A7
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HCC 4 ZVRNIE # 41 802 [ A7 75 (0 22 52 R aR L WL LA |
log2FoldChange| >1 KB {H, Hh &K IEfF P (adj) <
0.05,#8 HH 2Z S FRIKFH 1 419 4, Hb F k5L H
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2.2 POMI21 EHEFEALASA P HEILKE 4531 %3 POMI21 EBRIESHEESE
Bk, POMI21 F /6 40 M &% b £ ik, WA 2. s PR 75 32 5 AIE B 1R X 1 5 4T
POMI121 78T h 0 BH % 3R B %k 62. 75 % (47/75) , i P POMI121 ) .
o L §
HRRKF 38 TR AL (P =0.017), W3R 2, MBH R Bl
ey Y4 0.111 0. 740
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LaT 1 14 8 6
3 QL] 0. 856 0. 355
J 35 20 15
4 27 13
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3 g 15 9 6
i 60 38 22
j 929 335
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%2 POMI21 £ HCC HEZSHA R RIE =5 8928 1
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HCC 4 B H /A 0. 856 0. 355
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m%/ﬂf/\ n ~ E'T+ Y 10 27 13
£k (=2) 35 20 15
T 22 10 32 TNM 4+ 0.883 0.347
o 25 18 43 T1+T2 43 25 18
it 47 28 75 T3+ T4 32 22 10
9 B4 2% 0.072 0.789
4 . I+1 39 25 14
2.3 POMI121 & H 5 ¥ &5 I R BRI 1) 26 R I 5 v y
iR, POMI121 E@%ﬁj{ﬂﬂﬁﬁiﬂg(xzza 133, P JFH AL 6.134  0.013
=0.013) AHEAL #6755 (y* =4. 118, P =0.042) Jy i % x 37 18 19
ST RS RA MR (P =0. 710 e B womon
(P =0.636) ,HBV &Y (P =0.81D) K (P = P T 99
0.335) ZRTLGEIT¥E L, Wk 3. H 2721 6
AFP/(pg+ L1 2.023  0.155
<400 32 23 9
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2.4 POMI21 &M 5 EFEIKBUS M CH R
T RS POMI121 £ HCC iy i s {8, 38 i
Kaplan-Meier ¥ % i 4= 77 #h £k , Log-rank 5 5 b 45 41
6] 25 S A2 A7 Ay BT 45 R R WL A LT POMI21 IR R 35,
POMI21 &3R5 B E ARG A7 06 B H) 588, 25 7 A 41t
FELCP <<0.05), WK 3, POMI121 HMERIX S
HCC BE WG Z MR, o —2, DR A
JEVE RN (1=FET, 0= 4 4F) . 76 XF B3 B 1k )
AR AT R OE Y A b RE AR L b R R DL
POMI121 W RBIEBAE R B A8 &t & COX L il KUK:
BRI Z R b, BN APRHE R «=0. 05, 5Bk
FRifE Sl B=0. 1,45 % % 3 POMI121 [ %52 HCC
BEREAR MG 07 fak K& (P =0.005, HR
=0.363,95% CI :0.180~0.731), 5AF i (P =
0.020, HR =2.248,95% CI :1.138~4. 442) H:[f] 3%
M) £8 5 B AR S A 3 B ]

Log-rank Test
P <0.05
a0
<
8
R o
—_
o
6 POMI121 expression
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! o v P e o [
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B3 POMI21 Rk Xt fFm A F R e & & FHE &% w

R4 HCCEBEARERHNEMNSEZ COX @A

% b Waldy? P HR 95% CI

A —0.111  0.109 0.742 0.895  0.462~1.732
5 0.208 0.189 0. 664 1.231  0.482~3.144
POMI21 —1.013  8.041 0.005 0.363  0.180~0.731
iR 0.810 5.436 0.020 2.248  1.138~4.442
LA R 0.618 3.245 0.072 1.855  0.947~3.635
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2.6 POMI21 ¥ o 0 1 o J I FL B o b 3l
it CCK-8 5245, 45 R 47, 76 8 40 i Hep-G2 it
Fik POMI121 M58 A 7 B i 4 5, WL Il 6 A, P Al e
B S E— A0 S 3R — R B AE S POMI121 3 ik ]
B I £ T A0 L ) SR BRE 0L IR 6B, RilJR S5 2
WK, 1 F£ ik POMI21 #2585 7 HF 8 40 Mg 19 i % ik
Ji ., UL 6C; Transwell 5256 ) & B 122 32 A [] Bsf ] 348 53
T Hep-G2 4 {22868 71, WWIEl 6D, 8 i 5k FI 4 &
BT (GSEA) , iff — LR 5 T POMI121 #8451 43+
W, WA 6E, 43 Hr & B, POMI121 EiH 417 ERBB
{5 5 5% 5 (ERBB signaling pathway) | Ji & R {5 5 & 1
(insulin signaling pathway) ,Wnt/B-catenin {5 5 1% %
DL N MAPK 900K J N 55 58 i T 35 5 55 1 POM121
T R D) A B R i 2 KB B Ny A S B OC . (E AR I
) 2, 34 24 S5 {2 A B BIE SE 5 o kR R R
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376 Ah B B R T A Ak 359 2 TR TS R R A TR AR AR
X — & AR 8 POMI121 Al g 76 JIF 95 (14 2% M 0F 8 il
SRR PEAE L OF A B kDAL R R R BT AR S T
&Y

AHF5E 38 i3 Kaplan-Meier A 4773 87 3k — A 3IE 52,
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POMI121 A 0 (R 53 . POM121 fE W fL
JEEE A, POM121 3 i 5 importin/B 45 &% . it &
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ERBB. F AL B IR 1k 5515 5 38 I = 5 i i v ik e
X — & 355 LA Mg v A 5T 5 A BB UE, 4D,
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Sk R UE MYC B2 e PD-L1 £k T4 S
ki 5/ R 2 AL R Y G kR ] B
[FAE 2 H3K18 FLM k845 . GSEA /R POM121 &
£ Wnt/B-catenin 18 B, 75 T 988 & A2 K J& 50 1
Wnt/B-catenin 15 5 i i 2> 5 208t 14 ol A8 FEUE 76
MMi B-catenin 4% R IE & AFP 5 323k 10 4% 0 3K 8 [
Z09 [ERER L, GUAN L R %29 555 % 31, POM121
Wt TGF-B/SMAD #1 PI3SK/AKT i % 76 JE /N 41 it
it 68 v R ¥ BURAE . AE Al R . POMI121 T fE
i i3 ¥ Hedgehog 18 A1 p53 15 5 W 45 572 i 11 i 1
PRI (OSCO) AT 8 L iX — 4518 HH Haoran Ma i
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1. ZHAO R H ™8 /8 T POM121 AJ A i i 4
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M2 AQ R 42 S PPAR 55 3 42 , 41 JfL %% 2 g i i A4
T PE 5 A A A R DNA 4 3L 1 Hb i A% 4 iR 1)
FR 18 52 2 Ge ok 5% Mg i iE R . POMIL21 W] 2 5 9
i 1) & AR R, H T IR SR TS A 3848 A oK T B IR A1 51
B AT S E

ZE TR AR IR RS HIESE T POM121
P RE R LB, POMIZL ) LS B
W5 B R A TS A OE B POMI21 BH P 36 3k J2 T 98 ¥
JER BB ST fE B 2, POMI21 5 T4 BB & I R {5
BB LRG3 DL 40 M ) e 2 S g R W POMI21 /T
P JFF s A B 2R oA R 28 . AR T . POMI21 52 i
JFF s S R 1 1 D 0 5 AR PR A0 S 3 i — 2D e B, I
Hh BT B — A 5L R IE S GSEA XF POM121 T fig
BLEI IR 4508 . ROk, 8 T W AT POMI21
TE i W P 2 i v i B AR I BIL AL AN 00K TR Ak X 1
i A LT 1Y) B AR T AT B A I DR S BT R T Y i AR
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