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FafEARZflER 85(NUPSS) B RES REHMEEEFUSFHEXME
S

XHFL, TERL ) R BAEAS, B3 BEER K. WRRESEE 2021 5, 2R AR 2021 &, IERE
2EBE 2020 4%, ‘B E 2R NS FHITE, L0 HE 233030)

(W E] B FREBEILEE 8S(NUPSS) TG (HCC) FHREIB X RABEMAEMMT, Hk SEFHASMERE
HPE4rHT NUP8S 7£ HCC HH mRNA ik | BARKURRBEM , IHTHRSBE ST RS040 Ml 5 50 5 i g 4
FEPEAS YRR (TIMER ) FIEEH 23X 1538 T /R B 43047 2021 ( GEPIA2021 ) $#E B2 434 NUPSS FI-Gr B A 36 5 ) i 2 B8 48 88 R 40 7
(GSCA) s RAE A5 Z 5 4341 NUPSS HYZ5 4 uUdtk ; 380 4 Mg 45 & 43 F S8 FE (HCCDB) i % NUP8S #E HCC Hr iy LRk
B, M A R 1EF “limma 67 4347 NUP85S B HAHREEE MAECH:; FF A R 3B F “ clusterProfiler 8”434 NUPSS K HAHKE:H
BRI AR (GO) ThREE R, AR SRR H BRI24 (KEGG) AN FEREE LT (GSEA) ; FIRMGRAESRZ Z X NUPSS
R HARKE N AITHL B TS RSP SR 0 E, 4R  NUPSS B mRNA A1 FH REE HCC W&k HiRl, ZERF M4
RBERE, AN FREBG; MHEAE HCC HAFRERE 19%, BEZWEEN BT (0S) , BRFFF A (DSS) 2L
RIH#HRAEF(PFS), HHAEWSAM ., B 4M., T 4RFZSF BT RESRIE SRR ARE KR IEMR; 1,
NUP85 fFR3A 5KIKE3EE /8 (PD0325901 ) | 4EZEdE B IG5 28B4 (PLX4720) FFRikE 8 (PD0325901 ) S L A2y R A B.%
FHHE, NUPSS RHILRXZEREM GO R FE B LMD | BN MP ks B%, KEGG & B F 2 H E7E40 = M
FZESER%, HBEAFT HCC BF 0S, HXT HCC B 1 48, 3 4EFM15 4 08 T/ 2 Wiy ROC 12 T HER AUC KT 0.7,
¢ NUPS5 mRik HCC BREABUS 2, S5 SMABMFZYHE, AR HCC 2B, 18T MBUG WAEDREY
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[ Abstract ]|  Objective To investigate the significance of nucleoporin 85 ( NUP85) ex-pression in hepatocellular
carcinoma (HCC) and analyze its relevance to immune response. Methods A comprehensive analysis was conducted
using various online databases to assess the mRNA and protein expression of NUP85 in HCC, as well as its mutation status
and prognostic diagnostic value. The immune relevance of NUP85 was evaluated using single-cell sequencing data and
resources from the Tumor Immune Estimation Resource (TIMER) and the Gene Expression Profiling Interactive Analysis
2021 (GEPIA2021) databases. The drug sensitivity of NUP85 was analyzed through the Genomic Landscape of Cancer
(GSCA) and the Clinical Bioinformatics Home. Co-expressed genes of NUP85 in HCC were filtered using the Hepatocellular
Carcinoma Comprehensive Molecular Database (HCCDB), and the correlation between NUP85 and its related genes was
analyzed using the R language “limma” package. The gene ontology (GO) functions, Kyoto Encyclopedia of Genes and Genomes
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(KEGG), and Gene Set Enrichment Analysis (GSEA) of NUP85 and its related genes were performed using the R language
“clusterProfiler” package. The Clinical Bioinformatics Home was utilized to construct heatmaps and prognostic risk scoring
models for NUP85 and its related genes. Results NUP85 mRNA and protein expression were upregulated in HCC, showing
high levels across dif-ferent stages and grades, which indicates a poor prognosis for patients. The mutation rate of NUPS85 in
HCC samples was 19%, significantly affecting the overall survival (OS) , disease-specific survival (DSS), and progression-free
survival (PFS) of patients. NUP85 was highly expressed in various immune cells, including macrophages, B cells, and T
cells, and was positively correlated with the infiltration levels of multiple immune cells. The expression of NUP85 was
significantly correlated with multiple drugs, such as Milademetan (PD0325901), a structural analog of Vemurafenib (PLX4720), and
Regorafenib( PD0325901). The GO functions of NUP85 and its co-expressed genes were mainly enriched in organelle fission,
nuclear division, and chromosome segregation, while the KEGG pathways were primarily enriched in the cell cycle and kinesin
proteins. These factors significantly and unfavorably affected the OS of HCC patients, and the areas under the ROC curve
(AUC) for the 1-year, 3-year, and 5-year OS prognostic diagnosis of HCC patients were all greater than 0.7. Conclusion
The high expression of NUP85 in HCC is correlated with a poor prognosis and is related to various immune cells and drugs,
making it a potential biomarker for di-agnosis, treatment, and prognosis in HCC.

[ Key words] nuclear porin 85(NUP85) ; hepatocellular carcinoma; single cell analysis; immune infiltration; bicinformatics

JF 40 8 (hepato cellular carcinoma, HCC) 2 &
HIATERE, SEEEFER 75% ~90%, 2
PORFRARE IS — KRB e . B AT HCC Wik
ERT T RERF AU, BHERERE, MATY
Fx B HCC 7] 3 5 £ % 8 @l ( microwave ablation,
MWA ) 5% 5t 55 B ( radiofrequency ablation, RFA) .
2235 Bk AL J7 #8 22 R (transarterial chemoembolization
TACE) % /E X BT #4107, {5 HCC BB BUG
IREE, 5 FAEFFRN 18% 2, 2017 4, Rk
JE (sorafenib) [A]H:, FFjg T # m 2590 28 B9 5630, 1
JEVEINEG X FEJE (stivarga ) DL R 18585 JE ( cabozantinib )
SET 62N W) # Tl S o R HE 1] Y T 46 1 BIF T O
R X L2 W L PRI R BR, B BB
(overall survival, 0S) #EK A4 B FP4 . B F HCC
RERBRRE, BEE A MRS R RBE ] G
BARKSFIREE, 85T 2T 4 F/K 5 6 aF
FEHEBTHAREENERET R, AkF
REATRRE R FAREYEA ETEIRKE X,

PEAE SR, A UEYE B8R HCC ok J3 4 5 1 3K 5%
(tumor immune microenvironment, TIME ) 7 B A YR
HEYEBENTERLCREY, N5 TIME XK
REEE R YIRS LA HCC Y897 7 RIBBERT
B BB E 85( nucleoporin 85, NUP85) /A
1% FLE S (nuclear pore complex, NPC ) £H %% 43
RLFRRST, TN R T RIEEEEN, 7
HAEE DNA Fif#EERFERAIZhRE, NUPSS AERT
PR AF 5 B W41 ( tumor-associated macrophage, TAM)
HBALE 5 S 1% T TR m bR A S, X it 98 4
futEE B A EEEAT, W, BRI
NUPS85 ¥R 7] fE# i #0 il TAM AT HCC 4t ffa 06 ¥
RBELTFRGES , BAPTERN, M NUPSS &

FFIB T A AR TR E WBUS , 7ER15 B

AR AR R AL, AT, HAT NUPSS 7E
HCC HHVEF MR WHGE , AR ST AR
Z R IE W2 FLE A (nucleoporins, NUP) F k!, #|
F 98 iE & K 4 B 3% ( The Cancer Genome Atlas,
TCGA) FFEFFREEIEE (gene expression omnibus,
GEO) B I Z A HEAS, SEBLT NUPSS 7E&F
SRR E AT, PPAE T NUPSS H:H 5 H L
FRIZFFEX HCC BEBURMHRREE, INFESE
FA TIME £ 3% HCC RAERRABRES %
FW] NUP8S A H ik HCC % IR IT M BUS B9
A,

1 HRE5AE
1.1 ##

AHFSTHE TN TTRUE B B AR et AT o, B
AR BRI . YR B FELX WP H SangerBox
(http: //vip. sangerbox. com/home. html) . Ji' J %2 &
PG BT UR (tumor immune estimation resource, TIMER)
PR, B RIS HAEH 53T (gene expression
profiling interactive analysis, GEPIA) (hitp: //gepia.
cancer-pku. cn/index. html ) Z(HE FE. Kaplan-Meier plotter
BHE E (http: //kmplot. com/analysis/) , B B 5k
AR B R AE B 23D P P35 (The University of
Alabama at Birmingham cancer data analysis, UALCAN)
(https: //ualcan. path. uab. edu/index. html) , AR
Fi i Bl 7% ( The Human Protein Atlas, HPA) %t & &
(https: //www. proteinatlas. org/) . Ff J&§ G B& ¥ A %%
Y& (tumor immune estimation resource, TIMER) BURPE
(https: //cistrome. shinyapps. io/timer/) | IfiFRAFZ
Z (https: //www. aclbi. com/static/index. html#/) | fF



510

MR R 2R B A T EUEE B ( hepatocellular carcinoma
comprehensive molecular database, HCCDB) ( http: //
lifeome. net/database/HCCdb/home. html) . 40 fd#5 7%
#1 ( CellMarker ) ( http: //bio-bigdata. hrbmu. edu. cn/
CellMarker/) ., & %iE 3 B 240 %% '] /7 ( cBio Cancer
Genomics Portal, cBioPortal ) (https: //www. cbioportal.
org/) ., F& K F ik B HE £ (gene expression omnibus,
GEO) (https: //www. ncbi. nlm. nih. gov/) , EKZ#
WAEREE 1 iR,

B1 YRR iR

1.2 FHi&

1.2.1 NUPSS W2 F R A2 E5WMEL#H &
UALCAN $(#5FEXT NUPSS #1722 FRES, FIH
Kaplan-Meier J5 1 6l & A= 77 1 42 43 B NUP85 2 [
BIR 5 M A2 7 ( disease-specific survival, DSS) . G
HEJR A 77 (progression-free survival, PFS) . 0S DA &G
R (disease-free survival, DFS) . #|F HPA #ig
FE3KER NUP85 7£ HCC 445 1EH T 41 4 b i F %
HAE AR,

1.2.2 NUP85 ¥4 X% 5 #Hs 44 FH cBioPortal
B8 FE X ok YR T 98 AE B B 4 &l 3 (cancer genome
atlas, TCGA) 4B £ 19 372 A HCC REA $E4T NUPS5
RASGIHT, AR N RABH GRELH, IFHA
#J DFS, OS, PFS DA K DSS #4743#7

1.2.3 NUPS5 ®Fa#Bifid EAMKRAERZRK
FEL AT HCC 44 NUPSS f) 3 ik K AL 77 R oF
A, Rl ad A= A7 XURS: EE DA B2 Bl 2R T 243 (area under
the curve, AUC) HIWi 52 Wi 1E.,

1.2.4 NUP85 #zmiea# HMHIXEIERE GEO

S 4 F e BE2# 45 (Chin J Cell Mol Immunol ) 2024, 40(6)

& % GSE166635 [ 2 A # &% GSM5076749,
GSM5076750, R4 LA T 4 1 1 38 A A< 40 Jfg AL )
OFF B A EF R TE 500 ~ 10 000 M4 ; @2
BT3NP REER; ORBERREE
7E 1000 ~ 100 000 HIZHHE ; @R BB Sepi i B 43t
/NTF 20% K40,

FIH R & F “Seurat 7 Xf 1 R H 1T 717,
Jeil it “ H— 4L B HE (normalize data) PR PREALAH
REMESE, FHAF Harmony PR B & AR 3
TEA, HildE T E RS9 (principal component
analysis, PCA) BREOTHHE £ B4 #173HE, FFH
K £4B L 5 B ( K-nearest neighbors, KNN) XJ BT % Bt
BARHIRT 20 N FZEB HATRE ST, HEd 4
PR ( CellMarker ) {5 5. 2RI MR 48 47 AE 5 B %o 440 e
KHFTERE,

1.2.5 NUP85 &% Z#Ea# NUPSS 7 HCC A
) 35 PR % 3k 5 40 5% 4 B 32 T 7K F (infiltration level ) |
i Je 40 B 40 BE (purity ) Z 8] B AH 5 HE58 i TIMER 33
174087 ; FIFH GEPIA2021 #) B Jeg J&] 341 e 92 40 i B 1
P4 (estimation of peripheral immune cell populations
in tumours, EPIC) & ¥4 HF NUP8S &R A XK
BG4I S HCC B 0S XA,

1.2.6 NUPSS Bhipsait 541 i FARE 2 R 4 4
BT ( gene set cancer analysis, GSCA) ¥ #& X 5
NUPS5 H:[RIZRXAHR M2 Yy HEAT Ik . A5 01 2k th )
) A\ R A AR Z K BEAT 50% 0 ¥R E (50%
maximal inhibitory concentration, IC,,) 24T, M TCGA
BHRHEIRA 371 4> HCC B E WG R (5 8 RNA T
FF (RNA sequencing, RNAseq) £, #R4EEEAE 2598
RN 2 2 HOHE P, T 48 S A 19 4 9T S
fEFH R £2.“ pRRophetic” i i W& B9 Al BN EA B
2% 1Cy,, 5 combat J&EEHE YKL N A% (& Fr A 4H
BRI JPEAENENRXERTY, FES8Y
HRINMERE.

1.2.7 NUP85 %Rk & %W Mk @i HCCDB $iiE
JEXT NUPSS 7E HCC P33k BRI BT 2, HFFIH
R 5 “limma 37" XA EER AR R B T70HT
1.2.8 NUPS5 &9 FUG ¥ B 44 K NUPS5S R H 3t
RIXEHNFARIET, @ EHE SRS HELS
( clusterProfiler) 40" #85% NUP85 S Af 3L L B A
&3 ( gene ontology, GO) MFAREHE SEHFNAETH £
4% (Kyoto Encyclopedia of Genes and Genomes, KEGG)
EHESE, BRI KEGC @HIHFET R iES “limma
£9” F1“ clusterProfiler £3” , A3 HE NUPSS FeH §)Hfi ik
TEREA S AR RN TMERIAA, SRERX A AT
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FLHEE EEE T (gene set enrichment analysis, GSEA)
1.2.9 NUPS5 A AR ZARFKXE FHAGKE
B2, »F NUPSS KHILFAFFEFHITHEE COX [l
BAAHrAZEZE COX FIFsMT, Mkt HEREE,
P ARSI, A RS TINIE
1.2.10 NUP85 A Z AR RKiFHER FEidlk
PRAAR Z R 34T LASSO [1IH40#7, M NUPSS KAf%
BRI A A R AT R PE 4, DARURE 743 B9
LB R BE, 4 m RS AR, T T
iiZa V1N

1.2.11 % FEah AMRRAZSFGEITTEL
BB o P MmN v S, AR A AT R A
Kaplan-Meier /1 Log-rank #5638 ¥4 NUP85 %A
Fik GHTFRIB AR EE, NUPSS 76 [F] 4 43 Fi i vy
PP FEERED ANOVA Al F K 3E1T 047,
B R IA 5 8 40 2 18 B A SR A Spearman £H

RMEATHT . B3 F DA 075 2 A XL D 434 TR g s
B, A LASSO [|IE 43 #r iR 51 5 i J5 #H 2 B 2 A
FEHAT R IESY . Bt COX |5 4347 i e 1 < Wi s
HE, FFHEF %R E RT3 A o iy
LRIGIE, P<0.05 RAERAGIFFER XL,

2 &R
2.1 NUPS5 #£ HCC A mFizA5WMEEHRX
FIF UALCAN e 3idls , KIMFE HCC HH
H NUP85 %35 (& 2A. B), H NUP85 7EA[F i fith
S BRI R R (B 2C, D), A%
B, NUPSS £ [H 5 & KA F| T HCC & # # DFS,
0S, PFS VA DSS( 2E ~H), VIH 4R BR,
NUP85 ZH#E HCC AR MR hRE i, 2iF6E
WOkL (& 21) o

A: NUP8S £ HCC B E ¥R P e kA £ 7, B: NUPSS £ HCC F#E @ kik; C; NUPS5S Rt 5 & F GRS M £ %, "P<0.01 s £F; ‘P<
0.0lws1#. D: NUPS5 A2 5 2 FBALBEH%E. "P<0.0l vs E%; °P<0.01 vs1 &; 'P<0.01vs2 4. E: £%0S; F: £% DFS; G: &%
PFS; H: &% DSS. PP <0.01 vs F&3A. 1. HCC 448 NUPSS Z 9wy kA (S RARAFELE, 4R =50 pm).

B2 HCC AL NUPSS FIRERH HCC BEAEFRHXR

2.2 NUPS5 RESMEFEMEX
18t cBioPortal 7E4k T E X} NUP85 2828 i) 4 #r
ZREI, NUPSS HRAEZE 19%, £FH 3 R4z

73, 4 A35R . mRNA BRiA, FINGFEEHEES
mRNA =33k (& 3A, B), HEWEHK 0S| DSS
AKX PFS(P <0.05, B 3C),
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A: NUPSS REAMAT E1k; B. NUPSS £ HCC PR HHM&E; C. NUPSS RE L5 HCC B XA AHME £ A, PP<0.01 vs R T4,
B3 NUP8S RAEKH S HCC BETUGH KM

2.3 NUPS5 xf HCC BRI H M E 5 4 SR TUE B2, NUPSS ) AUC 4 B A

STER BN, FE NUPSS ik, BEM  0.72(95%CI=0.66 ~0.781) . 0.65(95%CI =0. 583 ~
J& KU 35 (& 4A) , NUPS5 IAF]F HCC BFER  0.716) F10.617(95%CI =0.537 ~0.697) (& 4C) ,
HFERTE (B 4B); XHF HCC BEM 1 4, 3 M

A: R&fFo, £ 58 E AR NUPSS ;ﬁi&; B. NUP85 KM £ & #%. "P<0.01 »s 43548, C.: ROC ¥ AUC.
Kl 4 NUP85 Xf HCC B¥ /5 i2WiirE
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2.4 NUPS5 FE# HCC WREHAMREZEERES P, NUPSS 7£ HCC AL 5K G 4 i B 35 IEAH %
SEAS HCC & RIFMmEHEX (P<0.05), Hih5 B W40 i A 6 B 58 (1 5D)
FIFH R 185 “Seurat 117 4347 NUPSS HHFixR, HE5MEAMMLE (purity) 83 IEHHE (r =0. 205,
AT EEREAPEE (B SA), BHEMTE P=1.19¢04, B 5E), 4b, Eid GEPIA2021 K
RER, NUPSS HHZEE KM, A KLIM, NI4T EPIC BE, 20T NUPSS 3 2R M55 MR S e 4
i, B 4uf, T 40ME, MPEACRA EAMSELF4 M5 HCC B#E 0S WXR, RILE W41 M =
MR RIK (B SB, C), RBERESTEREK 5 HCC B BIFBSHKL(E SF),

A; NUPS5 E& Sk mitgfik; B: o B WRERGRIA; C, BB MEEFLEBGRAWHREAKRT. 1, ERER; 2. ER&EH;
3: AASM; 4. Baf; 5. Tae; 6. THMEMIL; 7: MBRAXRLEEE. D: EHLREMREAKE, E: WBMELE; F. EXERR
HAFL EFHEH XA,

5 NUP8S #EA [l G 4 i PN 22 38 K A I VE A B B TS Z B IR R
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2.5 NUPS5 Z3H8 B &0 #r

SR TR, BAEETIL 21 #Z5Y 5 NUPSS
HHNFRZEA BEMCE(E 6A) , KRy
SARREFZ KRBT IC, 0¥, ERER, 259
PD0325901 B K /R ik 3€ ¥ J& ( mirdametinib ) |

S 4 F e BE2# 45 (Chin J Cell Mol Immunol ) 2024, 40(6)

PLX4720 HJ 4 224 J@ (vemurafenib ) H) 45 M35 214
RDEA119 i385 )8 (refametinib ) . SB590885 Bfl—7f
B-Raf I, fRS7 3 ( Vorinostat ) Fl—FhigeREE Ak
FEBABHNHIF] ZM. 447439 (53 F R CyWH; N;0,) Y IC,,
IS RA BEE X (P <0.05, B 6B),

A: GDSC Zh4p# Btk 5 NUPSS & ik 694851 ; B. GDSC A8 £ 244 IC5, 5 #7. PP <0.01 s FrBLALR.

Bl 6 NUPSS 2355251 SUskit: i M < M B AH <2549 1C,, 04

2.6 NUPS5 {RZEAMFEREARZERNE
Ea9H

SR B, 5 NUPSS 3Rk 19 NEEE 551
AR IRES 1 (flap endonuclease 1, FEN1) | %
H H vyl (tubulin gamma 1, TUBGI ), 5-12-3 ( Go-
Ichi-Ni-San, GINS)&E-A4IZ 1(GINS complex subunit 1,
GINS1). /i ¥ BR & AL B¥ ( thymidylate synthase,
TYMS)., E#ilH F C % 4 (replication factor C

subunit 4, RFC4) | MEEHERE A Z IR/ HEER
57 ¥ A F 2 ( serine/arginine-rich splicing factor 2,
SRSF2) . #5 & X 8 4% 1 (tubulin delta 1, TUBD1) .
NG Bk A R B 8 MR 4> 2DNA BT 7
( minichromosome maintenance complex component 2,
MCM2)., Nz ERBIHE H 2 (small ubiquitin-like
modifier 2, SUMO2) | JF S iH 5| E A T 1 (origin
recognition complex subunit 1, ORC1) , RADS51 [FIEY) C
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(RADS1 homolog C, RADSIC) . ELB B IA H T 4A3
(eukaryotic translation initiation factor 4A3, EIF4A3)
Aly/REF %1 H B F ( Aly/REF export factor,
ALYREF) . H 25 B B 5 H 23 (methyltransferase
like 23, METTI23) . # %L (unkempt, UNK) %% #5 &
M. 68kDa {5 5 1H 3l 55 ki & H ( signal recognition
particle 68kDa, SRP68). UTP #| ff B 18 ( UTP-
utilizing enzyme 18, UTP18) . WRzhEE H HK & it 18B
(kinesin family member 18B, KIF18B) LA & SAP30 %%
4% H (SAP30 binding protein, SAP30BP) (& 7A),
Hifiit R &S “limma 7 287 T8 45 R Bn 3t RE
#H 5 NUP85S X REIY >0.6( & 7B) , @it R %

= “clusterProfiler £3” X%} NUP85 J¢ H itk 3 # 47
GO 71 fl KEGG BB E&E AT, 4R BN, HEEY
AR EES KA B R G
BRSESE; AARAS TELFED EE . 6
RIS R RS £ FIIRE T I H B KGE
EENE ., Ysh BB B AR R B S NS
P (B 7C) ; TN T KEGG BN T EEELEMEZ
TEEER-ZARMAE TR, AR MEsE A%
(E7D) ; MAk, GSEA /4R B, 7E NUPSS
B R AR 4 P MR BE e 3 B R VA BRI, T Rb FE AN BE
RGHL | ReBimR s, R YHE, IR ERAEY &
B T E S AEE NUPSS RERRFAH (B 7E),

A: NUPSS 2R A A RMAE,; B 2ARXARMENE,; C. GO 4 2B (BP, CC, MF) ; D: KEGG %4547 ; E: GSEA 247.
&7 NUP85 7E HCC "t R H: GO Thik . KEGG A & &7 F1 GSEA ZM47

2.7 NUPSS RiAEETIZ&EREREIEHHER
BREATERAE B, NUPSS KHIM AR
W EE 0S MEKEER (K 8A) , ZRRAF/ITR
MEEBR, {X NUPS5. SRSF2. TYMS L) K UNK 250
HCC M4 0S WS Wi/s & (& 8B) . AR LR
M R RME X SIIL R, TPhSRE, SRR

C-index 24 0.658(0.609 ~1.000) , HEZiAH60 HCC &
HWE XK (F 8C), ML SLRBREEYE
(I 8D) , FIFH LASSO [IJT#%Y, M\ NUP8S K HItgkik
FE IS 8 NEEMESR, T KR TR
(EI8E), 53RN, BENILT- A TSR3 =
HE (K 8F), H NUPSS mRBABEHEZE (K 8G),
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HCC B 1 4E, 3 4505 4E 0S B ROC HIZ FEAL AUC  (0.679 ~0.797)F10.718, 95%CI(0. 646 ~0.791) , BA
SR 0.763, 95% CI(0.705 ~0.82) . 0.738, 95%Cl  BUFHITMEES (& 8H)

A: FRELBIMEAE,; B: SRELAEPNAWARE,; C: FIZE; D: RAEWEK,; E;: LASSO @R, F; ARRFEHS A, G: K-M B,
H: 1% 3 %45 % 0S # ROC W%,
&8 NUP85S KIHIFIAEF X HCC BETE KUE PR B XS PR AL 2 57 -5 1BIE
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3 i

HCC fE A 2R B HE WIWBIEZ —, EY ¥t R
R, BRRE, B TRGHEIRYT, AR
EKH, RGEVLMIBIRIT 2D KRS HCC BE W&
U AT A ) T B SRR T B BT AL R
BERMEEBRTFREZ—", REIEHE B R,
NUPS85 -5 750 %24 & BT Ak i TIME A <), H ]
LA 3 3 el AR 22 T 6 52 440 L 1) 98 i 7K S SR B il R 3 T
JE1EBL

SR BN, NUPSS 7EIEH FFEH 4 h A 38
pFRIK, HFE HCC AL R HAR M0 % £k
BR, BRERSHBRERILX HCC BE& K DFS,
0S. PFS DA ) DSS AEfFH g 1E o= A FlZm, &
EHET HCC R EMAETFRME, B4 RS
Singh 2 78X T NUP KIRHIBFSE P TR 458—3,
ik, ATHEN NUPSS HyZRiA=YI7E HCC WAkES X
RiRPEREEEM, WA, Lin EEHAST
Y A AR AL B AR YT 729 4R & HCC S 1l A7 B
3%, SR R NUPO3 16 HCC 4l b B R %, £
HCC Mz fui%#%, It H 5 HCC BENBEDEER
%, BT NUP85 5 NUP93 ¥ NUP ik H#% 0 i
43U R AT HEN] NUPSS T REXS HCC A AHRIVEF
[l 2 IEHE F2 B NUPSS 72 S i P e B 3=
BRI E, R NUPI3 YA Sk B NUP
FK G AE F= BBl 51 IR 8 ( castration-resistant prostate
cancer, CRPC) 4 R IL 0 8 8 T HIEZH L,
[ B} Oliver-Krasinski 2! S T H K EEE W
NUPS85 5 [B% it i 1 ¥4 3L 3k R PR #% - B7 9% ( papillary
urothelial carcinoma, PUC) B ToE & A FF 31 M o4 7
HRBEFHEAMEG, MEERFERERES
EARR, B, ATHEN NUPSS AIfE5 HCC B m4E
AHEHELAEBRRR, &K LR, MAIESE PR
NUP85 5 HCC XA % YV], 5ASCHI5T H NUPSS &
HCC TREXHER K,

AN, ABFITHr KB NUPSS 7E HCC FFA B K
BB R EWAERBEER, B
#H Morgan FWF R R E A, NUPSS (548 Al #%
EWFEHA 53 (tumor protein 53, TP53) K HAK#i#4:#%
SREEFF, H NUPSS RAF G KERIAE TPS3 REARE
BXRR, ZABESSBTARSERENAERERN
HCC'** | 5858 #2848 NUP8S 5 HCC A% Y]
KRMMSHR, FEit, TH#ER NUPSS W 6E3E 3 &
Wl TP53 4L Y 23 28 1% 0 3 T R e HCC R E B4R
WG, & R, NUPSS W h ] fE 2 — Rl LA
£ HCC WRAERRABPREESEIEM, eSS

TP53 MZRAH XK,

AW &P NUPSS #E HCC P gtk A 3t
HEA, HohA BEMKRKFRRE SRSF2, TYMS UK
UNK, BHFFEFEB, NUPS5 5% JLA4~ % 7] i 3 %
NUP SEIRFAE B 8 25 i 4 2 0% 40 B PR R AR 1R Sk 32
1% fL & A 4K (nuclear pore complex, NPC) FJ475 Fll
ThEE™ , s, AW GO A HrER, NUPSS
HERKERAAY SR ORLEEY RBESH
IR Gk B LI R | ek KM g7 Rk %%
M KEGG 8 B 3= 22 5 SE 75 40 il R A Fn iz sh A B 4%
WP, GSEA /4 R~ NUPSS EHEHREXA
H RS 3 B R, XSS R B NUPSS EE W]
e S5H ¢ A EYIR L, NUPSS & 2 3k ] fE 4L 7
JE & KB, Borah % B ST UESE f TR PR A% BN
SN BB HTE) NPC 124 NUP IR ZRA AL, X4
NUP fIERGZH3ENT NPC EXREE, —H NUP FIiEH
RS & AL AR, 38 H S0 Bl & A= R e 3
JEFEABRE W, EDUE T AW 55 # NUPSS W] REiE
i R AR HOC RS R . B, AT #0040
RS AT BB HCC ME 4l MR E
K, T 5 40 R R 55 A SR I B NUPSS I RE 2 b
BRERBMEBNEZERRE, NUPSS RHILFRIKX
HEAEAREAHENTPIRREEEEM, 8
HCC s dnfssa 5%, dEm S HME B E AR
WEAR, B, ZFRLEREB/AR, mirdametinib &
Z5¥)5 NUPSs AHoCMER R, Xt 5288 B Wifs
ZEER 3, ik, ArHEN NUPSS Al fER HCC 259t
RIHTHE

TIME FH & G028 40 ff A A 40 MU 2R R AR, 3X
SN BSR AL By F PR AR K, B RROR A A A
JEIRIT A RE P ASBF9E B8 NUPSS ZELFh 4
WA A R, fF502 TAM 1 T Wk E 408,
Liu %5130 BA 33X 5 24 40 I 7 34 7 b 8 0 488 55 4 3 oy
WHEAEZEEMH, SAMRER -, R4
RGBT R A, NUPSS 7£ HCC 4415
BRI GIE Y M EE IE ARG, Horp 5 B W 4 i A O
Bk, HEWERN &R EA{EdE HCC BF RIFW
JGo Gui %N HCC PHE7EE MK TIME, T
TAM 221 TIME &+ BN RBEARZ —, HFHE
F HCC #RMFTE W B, HBLHF5E LK, TAM
ARG e it R Fia yr % VIAE %, 7E IR R i
ENTEBREIE, BE10 TAM SEEiayr st MR fF
BEAWRKRKRE, XE5AXHEERAARE -
¥, FEik, HER NUPSS W TIME X HCC F=4
W, AT AR HCC AR EY ., HAMTIA
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4, NUP8S5 Xf HCC HyRZmdLH @ Fk =4, —
MAamANEABALEFESATHIREA
(FROUNT) it 5 B 4i g /Y CC fafbE F 3214k 2
(C-C motif chemokine receptor 2, CCR2) fl CCRS5 4
&, Wimifedtth R TR, WAL 2 E AR T NUPSS
nfsE st TIME Xf HCC #EA7 &), SRR
R,

B2, @i HCC KEELEA TR,
NUPS5 B E X AH T HCC BREMAEFT R, B
NUPS5 52 Fh 4 5 40 J 32 W IE A 5%, Ok 2 309 210 b
HCC BA AR TR, o bl
WITREEZENEY¥FER. L., NUPSS wJ/ER
HCC BELEFHEMEYIREY
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