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[ ZE] BHH R FUIEEE 121 (nuclear pore membrane protein 121, POM121 ) ik 5 45 W98 FRAFE A9 AH &M M = I
RWR R E X o F7i%k g 4L 40k SP I AG TN POM 121 7 45 figy 468 41 23 R 55 40 2 v A R 7K s 85 B IR R WERE, 2 A
POM121 R A 51055 45 i 1 PR SHURFAE 0 AR 8 T3 (9106 3% 5 (o PR IR B SR A i W) D R 58 POMLL2 L A6 45 Wi & A R TR iy ]
REEFIMLN . 255 . POMI21 745 7 18 4l 20 5 6 TR B L 1] (66.03% ) 8 TR 557 41 21 (47.42% ) , 2 7 AT G il 24 B L (P <
0.001) ; 45 i 93 20 2 vh POM121 3235 5 M K/ (P=0.041) (kL 25 7% (P < 0.001) i 4b 7% 7% (P=0.002) . AJCC 43 ] (P=
0.003) \# kI 1H (P < 0.001) \FE i 284228 (P < 0.001) AR FE ST (P < 0.001) ARHTHESEHTE 199 (P=0.004) \Ki67 (P <
0.001) A AHICHE , M AR AL A ZLF 2T S b TE G s POMI21 (52635 19 45 i SR 3 BV AR A3 81 w5 POMI1 21 ik
W25 Mg A 2 rb R IR A T U 2 - RNA ZE W0 B B DIBR 12 2 . DNA B il S5k 48 . 4518 : POM 121 25 i b = 3235
SRR R WU RS SR R 2R, A SRR B 4 45 W 88 T s i A DR 1

(KA1 4500 POM121; Fil)s
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The expression and clinical significance of nuclear pore membrane protein 121 in colon
cancer

LI Li",JIA Lizhou®, ZHAO Wei’, TANG Qi’

'Hui(Qliao Medical Centre, Nanfang Hospital, Nanfang Medical University, Guangzhou 510515 ; *Department of
Pathology , Nanjing Medical University , Nanjing 211166 Department of Pathology , the Affiliated Nanjing Hospital
of Nanjing Medical University , Nanjing 210006 , China

[Abstract] Objective: To explore the relationship between nuclear pore membrane protein 121 (POM121) expression and
pathological characteristics of patients with colon cancer and the significance of POM121 to patients’ prognosis. Methods:
Immunohistochemistry was used to detected POM121 level in colon cancer tissues and para-carcinoma tissues. Based on the clinical
data of patients, the connection between POM121 expression and clinical pathological characteristics of colon cancer was analyzed, as
well as the significance of POM121 to clinical prognosis. Results: The positive expression rate of POM121 in colon cancer tissues
(66.03% ) was higher than that in para - carcinoma tissues (47.42% ) with a statistically significant difference (P < 0.001). The
expression of POM121 was significantly correlated with tumor siae (P=0.041) , lymph node metastasis (P < 0.001) , distant metastasis
(P=0.002) , the AJCC staging (P=0.003) , venous invasion (P < 0.001) , perineural invasion (P < 0.001) , preoperative carcino -
embryonic antigen (P < 0.001) , preoperative carbohydrate antigen 199 (P=0.004) , and Ki67 (P < 0.001) expression, while no
correlation was found between the POM121 expression and gender, age, location, histological type, or differentiation. Patients with high
POM121 expression had poor overall survival rates. Genes in colon cancer tissues with high POM121 expression were enriched in
aminoacyl t-RNA biosynthesis, base excision repair, DNA replication and so on. Conclusion: POM121 is highly expressed in colon
cancer and is an independent risk factor affecting the prognosis of patients. POM121 has the potential to become a new prognostic
markers and molecular targets for targeted therapy of colon cancer
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Sl B 50 = A e R A
IRAE IR B, 50% LA b B9 8 E W2 I L BEA
Wa IO 25 R b e B B 1 5 AR AR AR R AL
10%B IR, RIL, A B F B R A A Wb
B, T8z AR YT . SRS T 121
(nuclear pore membrane protein 121,POM121) &4 £
AR (nuclear pore complexes , NPC ) B9 55 22 21 Bl
41, BEVA T B BT 5 A0 Az Z I ) s . s de bt
FEUESE T POMI121 5 RAE | S50 55 22 Fh s 114 ¢
R0, AN, POM121 78 2Pk bk B 40 M o s A
T4 g v 1 S i SRR AR HE 2 5 R i R A R
Jig ol AR R WL T POMI 21 ES5 1 98 B vh (0
FARFFE . AT WLEE POM121 145 i did v 1 38
PRV 5 25 i g FIURRAOE 9 AF DGR B LI R R S,
NG WS FEE 6T SR BERT R O 18]

1 X&FAE

1.1 %

I 2015 4F 11 A—20194F 6 A £/ T ALK
60 A T I e 4 A T A B TR R A A i R
bRA 627 5], Ferp AL LY ATA B 5 4L 8L 97 (A1, 4
R AL 56 B, ImRGORMTEE A B 7, 51k
B AR RAOL VAR AL Al R R bk
5% bR RS | 35 [EEE PP 25 (American Joint
Committee on Cancer, AJCC) 3 ki g ph
1% 28 . K i 9 IR BT i (carcino - embryonic antigen,
CEA) 7K . AR i ZE 5L )5t 199 (carbohydrate anti-
gen199, CA199) /K- Ki67 Fik%E . 4517981 TNM
Il PR HH S 25565 8 it AJCC il %2 FBRIE . 90 ABRHE :
Ok A e has s ; QRETAREEZ AT 8%
7 s QIR IRTER e . HEBRBRE : O T A 3™
FIRAE ; @B I AT ; @B I EE LA
o ASBIFTE 25 P st BE R R A= B T e R e e B2
DyoeAttE BT A R M K R B A R E
1.2 7
1.2.1 % 9% %8 224K 5 (immunohistochemistry , THC)

JIt A 2L SR A 359 2R 10% H 1 2% ol R Th Ak
PR E , AT IS, 4 um U)o SR TSP X
LSRR EAT IHC e (0, TEAN AP 582 UL Histos-
tain SP %92 20 £k 44 532057 & (#SPN9001 , b 5t b A2
S ULHIF . —HUh RPN POMI21 2 5w EHL A
(#ab190015, Abcam 23wl , S [E] ) ; 355 P ) 1F 5 1fiL
i VEVRARIC PR 1gG AR B bR iC B %5 90 1

R AR (R A YR A R A EDD
IIARRGRH A P AZ 8T )

Fh1 2 7 BB R ITOBUE A 7. 58 B A, POMIT21
FEIR AR 2 B W H-score WA PFAE", Y (@i i
PE AN -0 (a0, 140 G P ) L, 243 (R 45 FH
PE) 33 (SRPEE) o B — YL s B o3 =73 Kok N
Yy AT 5 E 3 HEx 100, S YL AsR TS
ATGREVE I3 2, AR 0 73 (TEge ), deims 300 53 (e
A AR R B ) o MR R Sh i R O S AR AR
H X-tile 8K 4 F2 ¥ (https : //tissuearray.org ) #fi 72 Ilfi F-
{8, 0~130 43I\ POM121 25 (1 JC % ik s Ik 35
131~300 43 1A K POM121 ZE [ R 63k
1.2.2 A PF &k g % 5 (gene set enrichment anal-
ysis, GSEA)

AHFFE N NCBI-GEO EUHfa 4 2 e £ 5 #Y)
RNAseq 2% 4 (https ://www.ncbi.nlm.nih.gov/geo/que-
ry/acc.cgi?acc=GSE21510) , ilEFEA POM 121 Rk 1)
o 037 55, 4 i B FEAS 43 S POMI21 5 35 35 4H
POMI121 JCARAR B AL, IF-1 ] GSEA v3.0 B PRt 47
AT . P < 0.05 HAE R & K (false discovery
rates, FDR)< 0.25 A G114 X
1.3 %it¥ik

Jir 5 B4 43 35 76 SPSS19.0 4 | kAT .
POM 121 3 15 5 1l G BRAFAE A9 AH S R F 2 K6 56
H Fisher B VIMEAAGTR . 352 Cox Ho A1 AU [l A5
AU E UG R R . AR 2R Kaplan-Meier
2 AAFINZR UBCR AN P A3 . P < 0.05 225 A
giitrE L.

2 & R

2.1 THC M 25 8 Jz 4842 POM 121 & A

W 1 FT7R , POMI21 7 45 R 9 240 A i 1 2R
A5, [FII B IR A AR B POMI21, S5 w21
POM121 £ 1B K V8 T 8. 47401451
FEL4Uh  POM121 (5218 313 44 (66.03% ) , oMK F=
15161 41 (33.97% ) ; it 557 2121 POM 121 5 3 3% 46 1]
(47.42% ) , oMK A 5161(52.58%) o AHEE T 57
02, POMI21 Rk 8 WL T2, S 25 A
Giit2E B (P <0.001,% 1), ILAh, POMI121 fE45
1 9% v s R I HL 5] (35.71% ) S 511 T 45 i oo A
TR
2.2 R4 POMI21 Rk H L5 06 R s
FRAER) £ A

4519 Th POM121 2R3k 5 g K/ ('=8.259,
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Figure 1 IHC staining for POM121 expression in colon samples

*1 POMI21 HELERFARRHRIE

Table1 POMI121 expressions in colon tissues

POM121[n(%)]

KE P S Bk
e 7 56 36(64.29) 20(35.71)
e 474 161(33.97) 313(66.03)
FE SR 97 51(52.58) 46(47.42)

X'=31.649,P<0.001,

P=0.041) .k EL &5 F2 (}*=39.350, P < 0.001) iz 4b
HF% (x'=9.387,P=0.002) . AJCC 531 (}’=13.646,, P=
0.003) . ## k=11 (*=21.632, P < 0.001) Mg 4517
78 (¥’=26.329, P < 0.001) . K A CEA /K ¥ (=
21.702, P < 0.001) . RHj CA199 /K- (x*=10.988, P=
0.004) F1 Ki67 (x*=12.797, P<0.001) 47 B & #H Mk,
RSP e NI P L e 1 VAR S A o i N
BT (F£2),
23 MR POMI21 Z A H LS & RM)E
P

AR Z A3 HT B R POM121 % 12634 (HR=1.002,
95%CI: 0.891~1.194, P < 0.001) . it &k %% %% (HR=
2.152,95%Cl: 2.052~2.326, P < 0.001) . AJCC 43 ¥
(HR=1.139,95%CI:1.035~1.312,P < 0.001) .Fgpfi 2
%78 (HR=1.185,95%Cl: 1.106~1.236, P < 0.001) £/l
Ki67 % i5 (HR=1.231, 95% CI: 1.207~1.292, P <
0.001) 5 B AAFIARHC (2 3) . Z K B4 Hr ik
— & U B POM121 45 1 3 i5 (HR=0.94, 95% CI:
0.817~1.202, P < 0.001) L &b 5% %2 (HR=2.322,95%
CI: 1.888~2.427,P < 0.001) ,AJCC 43l (HR=1.276,
95%CI:0.843~1.481, P < 0.001 ) FIFgM 21222 (HR=

1.712,95%CI1: 1.262~1.935, P < 0.001) /2 45 Ji7 ¥ H&:
B TSR ZE (R3) . WK 2 7R, Kaplan-Meier
A ZE B POM121 5 s S8 0 B AR A
Ko
24 JATPOMI21 &k ey R R g &£ o4

43 BT NCBI-GEO 4 19 J5L h L 15 9] 25040 4
GSE21510, %55 575, POMI121 = 3 ik 19 45 i 4
LR LN T R -RNA AR A A R BER
MR FEE 2 BRI R BRIE PR BEIR SO R AR (B
VIBRESE . DNA S il S BHASEIRAR , A git2# 8 X
(P<0.05,FDR< 0.25,%4),

3 4t it

NPC S2:4t A FEARZ I e —FLIE , F5 ) 5 % o
Z MY s, Pl , NPC A2 izt
KR, I RNA AL FE DNA &4 i 4
JAEATATEES . NPCAEYEREIE 3 A5 5 4% F iR
FE A TR EAE ], JG P 1 8 5 AR 5%
YIFE™ . ZRLE A B uEssE s Y ik g N
TN FE LU A A T L 4 Nup98 . Nup62 . Nup88 %51,
PR 2 5 M & MR R . LIS £ 6 0E
POM 121 7€ NPC ¥ s H iV T, (H Bk 1 22 1 UE i
HESE T POM121 FEH A 7 T B VE AT, e HIV gy |
I 240 YR 20 S 0 Py Y o Ma 2512 % B POMI 21 7E
1 bR 240 s 2 2 b s 3R, 5 R bR At s
BE TG B %A . Rodriguez-Bravo 45 iff 77 %
B POM 121 A58 321 3875 E2F1 . MYC 11 AR 3 3 1 471
e 1) A2 2 1 RS 2442 |, E S 465 s v R/ A o

A



404555 T
© 966 * Mom BB KR o % W 202047 A

R2 POMI21 RIZS5EWEBE EAREFIIAX R
Table 2 Relationships between POM121 expression level and clinicopathological characteristics of patients with colon can-

cer

v Dk POM121[n(%) ] >

LR ik TR E i Pearson ,\fﬁ PIH

B 474 153(32.28) 321(67.72)

51 1.186 0.472
B 349 115(32.95) 234(67.05)
@ 125 38(30.40) 87(69.60)

s (%) 1.405 0.236
<60 168 60(35.71) 108(64.29)
=60 306 93(30.39) 213(69.61)

g 0.523 0.914
YEEad /] 117 39(33.33) 78(66.67)
25 i 75 25(33.33) 50(66.67)
Vi3] 131 39(29.77) 92(70.23)
ARG 7 151 50(33.11) 101(66.89)

P AI2E A 0.939 0.333
] 421 139(33.02) 282(66.98)
FhWUEEISRCC 53 14(26.42) 39(73.58)

ik 3.643 0.162
= 146 55(37.67) 91(62.33)
rh 188 60(31.91) 128(68.09)
ik 140 38(27.14) 102(72.86)

Jiad /0N 8.259 0.041
T1 6 1(16.67) 5(83.33)
T2 75 32(42.67) 43(57.33)
T3 290 96(33.10) 194(66.90)
T4 103 24(23.30) 79(76.70)

MRS 39.350 <0.001
NO 212 83(39.15) 129(60.85)
N1 163 64(39.26) 99(60.74)
N2 99 6(6.06) 93(93.94)

TCAb LS 9.387 0.002
MO 410 143(34.88) 267(65.12)
M1 64 10(15.63) 54(84.38)

AJCC 43 13.646 0.003
I 104 45(43.27) 59(56.73)
I 249 82(32.93) 167(67.07)
m 90 22(24.44) 68(75.56)
\Y 31 4(12.90) 27(87.10)

T ki= 21.632 <0.001
B 417 150(35.97) 267(64.03)
FHM: 57 3(5.26) 54(94.74)

W 2257 26.329 <0.001
B 414 151(36.47) 263(63.53)
FHM: 60 2(3.33) 58(96.67)

AR Hi CEA (ng/mL) 21.702 <0.001
<5 211 84(39.81) 127(60.19)
=5 236 54(22.88) 182(77.12)
A 27 15(55.56) 12(44.44)

AT CA199(ng/mL) 10.988 0.004
<37 207 83(40.10) 124(59.90)
>37 232 63(27.16) 169(72.84)
AN 35 7(20.00) 28(80.00)

Ki67 12.797 <0.001
BRI 149 65(43.62) 84(56.38)
FHM: 325 88(27.08) 237(72.92)

a: B 4245, SRCC (BN AR ) 11 451,
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Table 3 Univariate and multivariate analysis of prognostic factors for overall survival in patients with colon cancer

AR ST EAES YT
LS HR P1E 95%C1 HR PIE 95%C1
POM121 (533K vs. I/ TCRIR) 1.002 <0.001 0.891~1.194 0.94 <0.001 0.817~1.202
i (<60 % vs. =60 %) 1.378 0.115 1.281~1.438 — — —
PO vs. Z0) 1.256 0.240 1.121~1.338 — — —
JgsE R /N(TT + T2 ws. T3 + T4) 1.082 0.391 1.036~1.094 — — —
R AEHERZ (NO vs. N1 + N2) 1.126 0.746 1.116~1.258 — — —
AL RS (MO vs. M1) 2.152 <0.001 2.052~2.326 2.322 <0.001 1.888~2.427
AJCCAMHHC T + 10 ws. TM+1V) 1.139 <0.001 1.035~1.312 1.276 <0.001 0.843~1.481
g ph 284278 (FAME vs. FHTE) 1.185 <0.001 1.106~1.236 1.712 <0.001 1.262~1.935
Ki67 (B vs. BHH) 1.231 <0.001 1.207~1.292 1.243 0.137 1.131~1.344
A POMI121 FiAKF B AJCC /M
~ARITCFR A 1| ]
. 80 80 1144
S — AR ]
% 60 S 601
513 40 7 40
pac]
20 1 204
X'=55.569 X'=95.891
0 P<<0.001 0 P<0.001
0 20 40 60 80 0 20 40 60 80
] () HHiE ()
c e D AR
1004 RS 100- v
‘ - BAPE MO
30 ! lgﬂ‘ﬁ 80
5 60 S 60
& &
2401 £ 40
pac] pis|
20 20
Xx'=8.202 x=4.316
04 P<0.05 0 P<0.05

0 0 40 60 80
N CH)

0 0 40 60 80
A CH)

A:POMI21 i kAR E RS e iR W A AN B ATCC T 1 IO TO0T L IV 00485 i A A 2 A 2R 5 C W o 22 (228 BE e g o
CARZR VLA Wi B W EAF I s D AT AN A I IS A A 25 P i JB 3 (P A 2
2 #h7%% B B Kaplan-Meier 4 757 B 2%

Figure 2 Survival curves of patients with colon cancer using the Kaplan-Meier plots

ABFFER A THC )7 A6 0 T POM121 2 (17645
IRy RIR . B KR POM121 2 IR IATE S,
WA REALL1(66.03% ) R L FEHE A1 4141 (47,429 ) v o
WO, S R B AL 41 POMI21 R 3R A R
(35.719% ) 1% F i 20 20 A0 55 A0 4.l i X
POMI121 Zh K- 1R Al A BRRFAE A 7R 5
PEAMHT, & B POMI21 5k L4556 % S Ab#5H

AJCC 733 | i K12 11 RN g bl 2242 8 5%, R
POM121 % [ #RB T REfE dF T 25 M i 42 281, 5
LA SCHRZE SR A — 2. ARWE5E H POM121 kK
-5 Ki67 A W E A, A POM121 T RES S T
45 g 98 A I 14 59 8 1 A R YT, POMI121 55 i /s
AP TE I T X — a5 o BR TIAb$6#%  AJCC 4y
WIRg (2 8 Rk A1, ZIR K Cox [ 15 5347 Fl Ka-
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Table 4 Gene pathway enrichment analysis of colon can-
cer patients with high POM121 expression
KEGG & 1558 i ES NES P{H FDRgfl
A FL-RNAZESIA L 059 1.79 0.002  0.086
LR ERAEZARRICS 060 178 0.004  0.067

—IRIRAEA 0.63 1.79 0.006 0.170
HIGIN R i 0.65 173 0.006 0.072
AR IESE 0.65 173 0.016 0.086
RNA B4 1 057 1.69 0.018  0.097
DNA & il 0.68 1.66 0.022 0.105
YA 043 151 0.023 0.186
S 0.63 1.66 0.024 0.113
DA R R A 0.55 1.56 0.033  0.171

ES (enrichment score) : & £ {H ; NES (normalized enrichment

SCOTG) : 1&%?&%%@0

plan-Meier A fEMLIE] POMI21 ZTE A F AL 25
M) 5 96 £ R AR AP S Rk sy 2R $ POMI121 1]
Ve & e B B TS AR B .

GSEA J&—Fp i M AE W 5 B2 vk T
FEAN ST M SR B AR LA AL E5c a3 42 JE R
EEENA KRR . AVFEERE CEO Bl £ 5%
POM121 FEik 18 LA 5L H & 440 M7, 3% POM21
EEAVRES S MR A G Yl I . SR BN,
POM121 {2 A4 AYFEIR 32 2 5 4 T2 LML -RNA
G R R R 2R A L DR IRIE I
R SRR A2 B E VI BR 1B 2 . RNA R &1 . DNA &
il AR SEIR AR, X LeiR 12 25 IR AH ¢, i
SR - RINA V815 4 6 25 1046 18, 328 177 55 T 24 A
TGSt B, 2 5L ME L +-RNA &5 1 (ARS) Fl
55 ARS A B 1E FH 1) 22 D) RE 2R 11 9k UF SE A firh & 1%
PR RE A A & R R A s B VI BB 2 02
Fo 2 15 DNA B3 il S i 42, HL A8 B 80U
TS 705 A Rk B AT R T 2R P 25 2T
RS T HAT AN F W st A% A8 Ak , 7T 3 5 g 1) 4=
ZEPEDS S TR IOWE 14 48 6 T8 24 B o L AR
T SR RN B A8 Ak 1 3 T R A SRR VE R
POM121 i &AW 5 R itk ie =, S 3E A i
R ) e Bt S DR~ AR ) R 0 7, T R bk
0 AR 1 e A7 | AR 1 25 B i A AN s e 20
itz

2 LRTIR , POM121 1R 25 i K e IRZB R RS
h R PR EE S, POMI21 A5 28 1%k 3 1 485 W i 12
WT/ 130 A A ) R ) YT A 401 R AR 2
Fa iz v i LA ML AT 5 32— 25 5T
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