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Relationships between Nup107 expression and clinicopathological characteristics and

prognosis in colon cancer
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[Abstract] Objective: To observe the expression of Nup107 in colon cancer tissues, and explore the relationship of Nup107 with the
clinicopathological characteristics and prognosis of colon cancer patients. Methods: Ualcan database and real-time quantitative PCR
were used to observe the expression level of Nupl07 mRNA in colon cancer tissues. A total of 226 colon cancer patients from the
Affiliated Huai’ an No.l People’s Hospital of Nanjing Medical University were selected. Immunohistochemical staining was used to
detect the expression level of Nup107 protein in colon cancer tissues and normal colon tissues. The relationship of Nup107 expression
level with the clinical characteristics and prognosis was analyzed based on clinical data. Preliminary study on the mechanism of
Nup107 in colon cancer was performed by gene set enrichment analysis. Results: The mRNA and protein expression levels of Nup107
in colon cancer tissues were significantly higher than those in normal colonic mucosal tissues (P < 0.05). The expression of Nup107
was significantly associated with tumor size (P=0.004) , lymph node metastasis (P=0.002) , distant metastasis (P=0.007) , AJCC stage
(P=0.003) , and Ki67 expression (P=0.001). Colon cancer patients with high level of Nup107 had poorer overall survival than those
with low level of Nupl07 (P < 0.001). Nupl07 might be involved in basic transcription factors, mismatch repair, homologous
recombination , ribosome, spliceosome , RNA degradation and other pathways in colon cancer. Conclusion: Nup107 is an independent
risk factor for prognosis, and it is expected to provide new strategies for diagnosis and treatment of colon cancer.
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Figure 1 Expression of Nup107 mRNA in colon tissue
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Figure 2

IHC staining for Nup107 expression in colon

samples
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Table 1 Expression of Nup107 protein in colon tissues

e U Nup107 7KF-[n(%) ]

i ks Ie kb e S
gy e ) 226 77(34.07)  149(65.93)
IEE S HAL 38 22(57.89) 16(42.11)
Y'=7.878,P=0.005

Nup107 235 7K V- £ 357 I PR BRARRAE 22 [] 7Y OC 3R
(%£2), S5FFM, Nuplo7 Fik 5 MR K/ (=
13.188, P=0.004) . i [ &5 %% %% (’=12.080, P=
0.002) JEAMERS (=7.167,P=0.007) AJCC /M (=
14.135, P=0.003) 1 Ki67 2 ik (}*=10.683, P=0.001)
T TR 1 I B A S A o i e o o e 32
TCAHICNE
2.4 ZEMdE ¥ Nupl07 Z3AK-F 5 B 5 TG 69 % &
1 FH B R ANZ I Cox [0 20 1 4 45 W o
) s 2R . B R 43 A Nup107 2% 3k (HR:
1.891,95%CI: 1.627~2.250, P < 0.001) . it &b 5% ¥
(HR:2.124,95%CI: 1.942~2.307, P < 0.001) . AJCC
431 (HR: 1.227,95%CI: 1.112~1.436, P < 0.001 ) Al
Ki67 % i& (HR: 0.673, 95% CI: 0.582~0.706, P <
0.001) 5 SR (ER3) . ZHRERSHT,
Nupl107 3 i& (HR: 1.492, 95%ClI: 1.179~1.845, P <
0.001) L Ab%: %% (HR : 2.283,95%CI: 1.679~2.872,
P < 0.001) F1 AJCC 433 (HR : 1.201,95%CI: 1.145~
1.384, P < 0.001) S 25 i i F8 5 s 1k 57 XU TR
% (F3). Kaplan-Meier 2470 HTIESE , Nup107 15
FEIRLE Wi FEE 1 A A7 sF ] B 6 1 Nup 107 ik 36
kB (E3),
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R2 Nupl07 RiZS5HFERERKBEFENXR
Table 2 Relationships between Nup107 expression level
and clinicopathological characteristics of pa-

tients with colon cancer

B Nupl07KF[n(%)]

KA W WaikE mak X PR
R 226 77(34.07) 149(65.93)
il 0.774 0.379
5 165 59(35.76) 106(64.24)
u© 61 18(29.51) 43(70.49)
AR 0.362 0.547
<60 % 82 30(36.59) 52(63.41)
=60 % 144 47(32.64) 97(67.36)
2RI 1.098 0.295
Jidis 198 65(32.83) 133(67.17)
FEWERE/ISRCC 28 12(42.85)  16(57.14)
ik 0.586 0.746
[ 69 25(36.23) 44(63.77)
h 90 28(31.11) 62(68.89)
ik 67 24(35.82) 43(64.18)
Lo NAN 13.188 0.004
Tl 3 2(66.67) 1(33.33)
T2 36 21(58.33) 15(41.67)
T3 138 39(28.26) 99(71.74)
T4 49 15(30.61) 34(69.39)
N 2 12.080 0.002
NO 101 41(40.59) 60(59.41)
N1 78 30(38.46) 48(61.54)
N2 47 6(12.77) 41(87.23)
AR 7.167 0.007
MO 195 73(37.44) 122(62.56)
M1 31 4(12.90) 27(87.10)
AJCC 43 14.135 0.003
I 50 27(54.00) 23(45.00)
I 118 38(32.20) 80(67.80)
m 43 10(23.26) 33(76.74)
\Y 15 2(13.33) 13(86.67)
Ki67 10.683 0.001
B 71 35(49.30) 36(50.70)
PR 155 42(27.10) 113(72.90)

a: G 23 1), SRCC (BN TR AN Bfass ) 5 191l

2.5 AT NuplO7 ZHA&A MR G E o

H TCGA Eda 5 T 2045 e F 5 19 RNA-seq 2L
P, HHrHT Nup 107 = 2545 g R 4l 4L P I R s
SENE RS . 45BN, Nupl07 B 5K 45 i 44
L PR A T LA SR RS BB R AR A
R BTHER RNA BRI IRAR (R 4),

Wit

NPC 1 24 30 FpAS[R] ) Nup 2158, 2 20 A% 0 2
J 5T 22 1] K 43— 28 48 A ME—38 36 . NPC F Nup93
ZAY Nupl07/Nupl60 & 4 9 Fl Nup62 2 &4 3
AT, ORI 2 I UEHE 2 B, NPC 5 s &
AEYIMISE, Tpr &5 | NS5 I & 1)
Nup, HAE A4 B g v KR AIK7 . Nup98 7
ANEUFRI N9 vh 3238 T B, 38 o 1198 pS3 # L A
KRR RANEAE S . Nup8S 7E4s B . 78
DA RS LR 8 A g v 3R ZEBIRR AN g
W, Nup62 55238 H T, il i 45 p63 A% 5k iz i
LG SN . POMI21 76 25 i i rh s 635, I AE
T 2 R A0 A A 4R R R N 2 kel
W, ANTE] Nup 768 Hh 2% 45826 g s i Ve H

Nup107 42 Nup160/Nup107 V. 58 4 45 ¥4 11 1 22
R AT, & NPC AL i Q8 IF 2 S5 5 7
TG0, AE DNA 5475375 5 1) ik PR B 1 7
H, Nupl07 B8 A 08 T2 2R 1 BT R+ 1 i %
BT, NuplO7 MR BB A T, B+
P Nup107 2 1K ] i 58 32 40 i 4 A K R0 530 3%
IS Nup 107 55 S 40 i ] BA RN AT 22 53 2410
() NPC A= B 56, FEds 8 22 S T R A
Nup107 PR IR AR 54K 1T 65 B0 S0 H 3 1h 7 L
JEPEAT Y, XS R B IR Nup107 78 i 41 241
SE— AN E BT T

AWFFE 8 Jeid T Ualcan B3 78 Al qRT-PCR HIE
W11 Nupl07 7E45 I des 4 4L i) mRNA ZKF- T 1E
WAL, B Xt 38 191 1E & 25 WA A 2 UR 226 (51l 45
W L34 T THC Yo, e BRAS s 20 211 Nup 107
IR K (65.93% ) =y T 1IEH# 45 I 41 21 (42.11%)
HHAE SR AL b RS ER—5" o
Nup107 235 7K V- FI 2 [ Jis B34 1 PRI 91 R ik 1 A
bk, & B Nupl07 &5 18 SRR MR AR FR & Az bk
ML ZERERS ANEERS 22 AJCC /AT Ki67 ik FH
PEA O, W Nupl107 AT BEAR I T 45 i 4 e iy 14 7
MR, o EMZ HZE Cox 1 IH 4 B iiF B
Nup 107 FR3K 245 W9 3 U (1 WU R 2R, Kaplan-
Meier 4 A7 £ 0 27 Nup107 =Rt e R R
RAEAEZRNT Nup lO7IRERIB AT . DA LSRRI,
Nup107 7] 8B R 45 Wi BT 0 U5 bR i)

H i Nup107 7E45 Wi & A= % e vh i Ve FH AL
NS A, AR BF ST 38 1 % TCGA B8 122 45 W 98 He 3
RNA-seq {5 B E1T GSEA, & BULAHEE T Nupl107 fli %



- 584 - [ S N

HEA1EE AW
20214F4 A

®3 BERMEZEEXCoxMPASMEREEE JEFHNHERER

Table 3 Univariate and multivariable Cox regression analysis of prognostic factors for overall survival in patients with co-

lon cancer
S il EALE e
K2
HR PIH 95%CI HR P 95%Cl
Nupl107 (i vs. R/I0FIR) 1.891 <0.001 1.627~2.250 1.492 <0.001 1.179~1.845
AEP% (<60 % vs. =60 %) 1.391 0.238 0.481~1.849 — — —
PES CBYE vs. Z0P) 0.848 0.136 0.312~1.427 — — —
MR A/ N(T14T2 vs. T3+T4) 1.043 0.714 0.735~1.274 — — —
REEEH R (NO vs. N1+N2) 1.057 0.683 0.834~1.146 — — —
FEALFERS (MO vs. M1) 2.124 <0.001 1.942~2.307 2.283 <0.001 1.679~2.872
AJCCAMACT +11 ws. T+IV) 1.277 <0.001 1.112~1.436 1.201 <0.001 1.145~1.384
Ki67 (BH: vs. BHH:) 0.673 <0.001 0.582~0.706 0.841 0.092 0.656~1.174
A B C AJCC A
1007 NUP107 £ikKF 1007 TEALFERS 1007 — 1
— @RIk - MO — I
80 N . 80 N __ 80- 4
S R/ Fik 3 MI 3 L
%jr 60 - % 607 % 607 -~ Vi
i ik ik
in 40 A 4@ 404 4@ 404
N pit] g
204 204 204
0 x'=20.90,P <0.001 0 x'=4.35,P=0.027 0 x=51.21,P <0.001
0 20 40 60 80 100120 140 0 20 40 60 80 100120 140 0 20 40 60 80 100120 140
AfTE () HTE () HTE ()

A:Nupl07 2K FR/ ICFIAR e S A (K AL AF N 2R 5 B o AT L AR A% I JCIE AL R 45 e ) B0/ EAF I 285 Co AJCC T T LTI IV 155

[ B B E AT

B3 #5077 B350 Kaplan-Meier £ 77 1 2%

Figure 3 Survival curves of patients with colon cancer using the Kaplan-Meier plots

F4 Nupl07 SRIENEHEEENERBERSESN
Table 4 GSEA of colon cancer patients with high Nup107

expression
KEGG 5 4E{5 5% ES NES PfH§ FDRqfH
S sk K 0.63 1.85 0.002  0.029
il E 0.67 1.68 0.008  0.082
R A 0.65 1.68 0014  0.069
TR 054 1.80 0017  0.038
PIEPRLN 0.51 1.74 0.021  0.051
RNA [ fit 051 1.68 0022  0.058
EirmiEEesE 0.54 1.61 0.024  0.101
PENFWEARR 039 146 0024  0.246
24 it S 491 048 153 0.025  0.163
DNA & 7 066 159 0035 0.116

ES: B 4E(E s NES  Arift & HEH ; FDR IR R AR

KGR 2L, Nupl107 B R B 25 I A 2 B ]
AR T Sk R B R R A 5T 4
A (RNA [ A% IR YIRS A5 18] . DNA &2
T4 iEAe . sk F2 5 T Kt N80, 29,5
H R 1k A B0 T A B0 55 Y 20% . Nupl107

Xof FfrJR AH O B 3% DXL A8 304 R E R e R R AR B —
KiFH o Nupl07 XSRS R IRE 4 A IR
FRi&E . DNA & il 152 i 2% B Nup 107 7] Gg 38 i 14
5 DNA 54518 52 408 1k 465 i i 19 A2 o B,
GSEA 25 .3 W] Nup107 7] A 18 i 1 5 200 i Ji] 401 9
PEE T IR i RIS B

2 LR, Nupl07 ZE45 I i 2 i ik, B

Nupl07 i 2% 35 5 45 i i J8 35 PR A RAH G o

Nup107 4 A & B A 45 o Je J A8 B TS A i A

TR AR (E AR S i b B VR HTRIAIL AT 5 2 —

AT

(&% k]

[1] BRAY FI,FERLAY J,SOERJOMATARAM I, et al. Glob-
al cancer statistics 2018: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185 coun-
tries[J]. CA Cancer J Clin,2018,68(6):394-424

[2] WANG T,SUN H,BAO Y, et al. POM121 overexpression

is related to a poor prognosis in colorectal cancer[J]. Exp

Rev Mol Dia,2020,20(3) :345-353



FAEFE I 4 BGAKRFL AR DL AR S5 Nup 107 B3k S5l R AR R TS o R [T ).
202144 A B ERR A 4 (A SRR E) , 2021 ,41(04) £ 580-585 - 585 -
[3] RAICES M, D’ ANGELO M A. Nuclear pore complexes i) ,2020,40(7) :963-968

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

and regulation of gene expression[J]. Curr Opin Cell Bi-
0l,2017,46:26-32

ROY A,NARAYAN G. Oncogenic potential of nucleopo-
rins in non-hematological cancers: recent update beyond
chromosome translocation and gene fusion [J]. J Cancer
Res Clinical Oncol,2019,145(12):2901-2910

KUMAR A,SHARMA P,GOMARALBA M, et al. Daugh-
ter - cell - specific modulation of nuclear pore complexes
controls cell cycle entry during asymmetric division [J].
Nat Cell Biol,2018,20(4) :432-442

STUWE T,CORREIA A R,LIN D H, et al. Nuclear pores.
architecture of the nuclear pore complex coat [J]. Sci-
ence,2015,347(6226) :1148-1152

ALFONSO P,CANAMERO M, FERNANDEZCARBONIE
F, et al. Proteome analysis of membrane fractions in
colorectal carcinomas by using 2D-DIGE saturation label-
ing[J]. J Pro Res,2008,7(10) :4247-4255

SINGER S, ZHAO R, BARSOTTI A, et al. Nuclear pore
component Nup98 is a potential tumor suppressor and reg-
ulates posttranscriptional expression of select p53 target
genes[ﬂ. Mol Cell,2012,48(5):799-810

LI'Y,ZHANG X,GE J, et al. Can Nup88 expression be as-
sociated with atypical endometrial hyperplasia and endo-
metrial cancer? A preliminary study [J]. Pathol Res Pra,
2016,212(4):274-278

HAZAWA M, LIN D, KOBAYASHI A, et al. ROCK-de-
pendent phosphorylation of Nup62 regulates p63 nuclear
transport and squamous cell carcinoma proliferation [ J].
EMBO Rep,2018,19(1):73-88

RODRIGUEZ-BRAVO V, PIPPA R, SONG W M, et al.
Nuclear pores promote lethal prostate cancer by increas-
ing POM121-driven E2F1,MYC, and AR nuclear import
[J]. Cell, 2018,174(5) : 1200-15 €20

2 FLBLE LR A5 POMI2I eSS IR 4141
3K Bl R 2 SCLT ). m st BE R A2 4l (A SRR

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

KIM S Y, KANG H T, CHOI H R, et al. Reduction of
Nup107 attenuates the growth factor signaling in the se-
nescent cells[J]. Biochem Biophys Res Commun, 2010,
401(1):131-136

JAGOTLACOUSSIERE L, FAYE A, BRUZZONI-
GIOVANELLI H, et al. DNA damage - induced nuclear
translocation of Apaf - 1 is mediated by nucleoporin
Nup107[J]. Cell Cycle,2015,14(8):1242-1251
BANERJEE H N, GIBBS J, JORDAN T, et al. Depletion
of a single nucleoporin, Nup107, induces apoptosis in eu-
karyotic cells [J]. Mol Cell Biochem,2010,343(1) :21-
25

YANG H, HARAGUCHI T, HIRAOKA Y. A nucleoporin
that facilitates meiotic kinetochore reorganization [J].
Cell Cycle,2016,15(3):307-308

MISHRA R K, CHAKRABORTY P, ARNAOUTOV A, et
al. The Nup107-160 complex and y-TuRC regulate micro-
tubule polymerization at kinetochores [J]. Nat Cell Biol,
2010,12(2):164-169

ALANEE S,DELFINO K, WILBER A, et al. Single nucle-
otide variant in Nucleoporin 107 may be predictive of sen-
sitivity to chemotherapy in patients with ovarian cancer
[Jl. Pharmacogenet Genomics,2017, 27(7):264-269
SHI R, XU L, HUANG L, et al. Nucleoporin 107 promotes
the survival of tumor cells in cervical cancers[]]. Gyne-
col Obstet Invest,2020,85(1):1-12

LAMBERT M, JAMBON S, DEPAUW S, et al. Targeting
transcription factors for cancer treatment [J]. Molecules,
2018,23(6):1479

CRISCUOLO D,MORRA F,GIANNELLA R, et al. Identi-
fication of novel biomarkers of homologous recombination
defect in DNA repair to predict sensitivity of prostate can-
cer cells to PARP-inhibitors [J ]. Int J Mol Sci, 2019, 20
(12):3100

[FE B8] 2020-11-27



