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Abstract

Objective: Nucleolin (NCL) has been shown to play an important role in tumors, but the expression
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of NCL in colon cancer is still unclear. The aim of this study is to explore the relationship between
the expression of NCL in colon cancer and the clinical pathological characteristics and prognosis of
colon cancer. Method: A retrospective analysis was conducted on the medical records of 184 pa-
tients with colon cancer from the Department of Gastrointestinal, Affiliated Hospital of Qingdao
University. Inmunohistochemical method was used to detect the expression of NCL in the tissue
samples of the study subjects. Perform statistical analysis using SPSS software. Use chi square test
to compare the relationship between NCL expression and clinical features. Draw survival curves to
compare survival differences between groups. Use Cox proportional risk model for single factor
and multi factor analysis. Result: The high and low expression of nuclear NCL is related to the pa-
tient’s vascular invasion, T stage, N stage, and TNM stage; the high and low expression of cell
membrane NCL is related to tumor size, gross type, vascular invasion, T stage, N stage, M stage, and
TNM stage. Compared with patients with high expression of NCL, patients with low expression of
NCL have a better overall survival prognosis. The results of univariate Cox analysis showed that
tumor location, tumor size, vascular invasion, TNM staging, nuclear NCL expression, and cell mem-
brane NCL expression were the influencing factors on the overall survival of colon cancer patients.
Multivariate results showed that tumor location, TNM staging, and NCL expression were indepen-
dent prognostic factors affecting the survival of colon cancer patients. Conclusion: High expression
of NCL in colon cancer tissue can lead to poor prognosis. High expression of membrane NCL is as-
sociated with tumor invasiveness. NCL is closely related to the OS of colon cancer patients and is
an independent risk factor affecting the prognosis of colon cancer patients.
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1. 5|8

4 B et At FURR R R RE 2 —, 205 At RS E RS W FIER 10%, HEIEE L
T[] [2]. EAh, 50 5 LU AR FRIIL T 1Th, $oRgs BE A E R3] [4]. s5EWkE,
JeH RIS B B R AR =, SRR, BATE R, M™EANRAEMERE LS. A
M4 BRI R R AN, mTRE S BRI ER . EiE . JERERBREISE L R E e I &G 55[5] [6] [7)
[8]. FHHSW iR TT X T 45 B I RCEE TT 2R ELEE[9] [10] [11], AH ARG PRE R A ARAE X} 45
AT 2 W AR AR . — DUATHE PR AL R, fE 8275 A IELL I FIHAGEREIR I & b, AN
A 467 (5.5%) B B E WL WG B, S T SRR 6 A B BE M AR, A E 1%3]
35%ANE[12]. Rk, FHRHT I 0% 2 K TS 48 bt T4 S IR R AE I VR T 7 R AR 46 B e iR
(e B FE

A~ % (Nucleolin, NCL)&—F) 2 /0 i TAUMAZA~ . AARZ MU H 2 ThatE e, SR
FAAET A G O SRAH AT Novikoff AHEANMIA[13] [14]. NCL fERXBERE L. BetuifasE. DNA M
RNA Ui, ZHpsr24. dipss. M. WroidTy. S S microRNA BN T4 22 AN 7 R 4% 4E
H[13] [15] [16] [17] [18]. #T4FEK, NCL 545 EMEHIR R CAR S TR ZHFAE R RE, FIRZ 0k
27 NCL 7E45 i 4 b 1) 570 R IA S ILAE AL . AZFEAZ R 1 hnRNPAL ()23 £ 520 4 5% Ja PR 3% 1)
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A RNA RS FE, 1 NCL RERS EL#% 5 hnRNPAL FHELAER], il 15 A4 500 B R (2 i 45 B e
HBEIIEHA[19]. NCL MmRIAE N T TRA2p4 WI/KPFRIAE 2 24E 1, SEEafit TRA2p4
maIs, RN TRA284 FHIT CDKNIA (W45, Mg e A= K [20]. NCL @ id 5 K84k 9w il
RNACYTOR 1 RNA AU 758 Sam68 4G T = RIEE &4, HMEGE 7 NF-«B @Al b
- (B FE R AL(EMT) LA i3t 45 B Ok R (21 IX U 7 45 SR B, NCL /£ 45 B e i R Rk FE ke 31
T RREBERER.

NCL #3740 52 o7 B B X, BFFE B NCL £ 400 P 7 5 ThRE 5 e 20 M Py ) B fir B
ZYIFIR[22]0 TEREREH, NCL 4% B 40 2 A7 1 20, JF HANMAR_E NCL 7K1 T+ 5 s 41 i
RS R JIMIGsRA 55 [23]. BRI IRERIH Y NCL 7[5 Fas (454, FHWT Fas ik Fas &
ghity, PHIEZMEEEN Fas i SIOII0IETI[24]. EH B 7R U0 R I 1 NCL 54 KK 73214 ErbB1
DA K Ras 25 [ =35 FH ELAE F AT AW RG34 (1 28 K251 Jiafeng Qi 2 N R I, TEGNNEBF LI T
BRI, BER NS SRR 2 i NCL |2 00 T Atz 40 g e, mife LRI
HZH, NCL HIFRIA R R T 20 kz[26].

S H AT A AIESE T NCL 5 2R Mg it e A ¢, (HJ2 NCL 1E45 i 42 R IA 1 Dl A
Bt . DRI, FRATAS B A ST E NCL RIATE ML, R FT NCL HI3RIA 5 45 W s PRARFAE 2 18] 5%
Ry S HN T 45 e TG 5 .

2. MMERHE
2.1. MREMR

YR 2009 4F 1 H 28 2009 4 10 H AR T35 & K 2% b B2 Bt gE A7 HR v A 4l S 35 A 1 285 e oo N FD Ik
IRGRL, AN IR N EIR B W2 A e, IR IR B GR e 8, IF A8 Tt A F =
Foo HEBR THERM M. ZFAL. BIBHSE IR RREAT SURETFARRIE N, HEBR T RATHESZH R T RO, HE
B T A A L A e 8 A S R0 S RN o RN R HE R bR U B S RN 184 . E TS
PEG L AERE . RERRAY . I A R AR IRAL . TNM 2> BISEAE P B0 I PR BRI e, BEAT S R
BE T -

BV EER A B TTeMER RSBV, BEY7Z4 08 2015 427 A 31 H. BEERE VIR
K, FHEFHRDE 1 RARBEVIEE, WX B8 AR R E SOy B a2 2 H 2 BFRIKHE
RBE VT HIAZ I e Ia], 25 B B AR R ATy, M JC R v FLE K X i o SR HERR o B U A AL HE
RIGHEITIEDL AL S BET I A .

AHIE AL FH A A7 I (Rl (OS)TE N EE R dn, 455 DL HR M195% CI FIERRE. OS & UCANBEZF
RIGIT FFURBTAT 5 K 5 EUHE T 11X B[]

2.2. SEWFE

2.2.1. BEFELHER

AW 7 H BT A P ) &85 B i % E e 55 AL AUREAR B 2009 4E 1 A & 2009 4 10 A WGE T 5 K 2E S
= B 1 28 e J 3, Y ERAR R AR e A i . BTEUMR SR AR 2l R R B F R, B
A5 375 55 R 8 2 B I AR P 2% 5 A S o P USCBE (093 PRI Mgk A7) 1, B 5 H&E Jefs, 47
AR ELREE AR BT T B I 4LV B RS AIE SN 45 e -

2.2.2. REHEALTF
(1) BEsEAIKAL: RGBS T VIR, VIR B0 4 um, £E 60 CHRIRAT H % 120 2
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B SR U R BT R IREIIRIE 10 43, SR T FORVEUS FHRIE 10 0B ARIRAE A S RIK
WL SRR A BEAT KA, RIS 23, BB AR A 3 k. (2) St BE: HhKKE
V) e A EDTA LRI R, SRIFTHRNGGE IR A e JOm#igy 5 5380, BRI 2 %55, 12
FEAKAEIRIL 5 73 8h 5, FRBON PBS 1236 3 IR, IR 5 4350, (3) AW EME A B FET
3% AMWEIAI T 15 0%k, Bl PBS #PYE 3 Ik, BRIRS srdh. (4) HAAEREREEH: LBRZ 4R PBS
Ja, EV A BmA s B A ST, EREEEE 30 28, (5) —PiiE: IR LS bt
W ERE P, B AEEPREN, IKE4CHEER. (6) —HE: BIEE/E MY A PBS
TEVEWIR, B 10 538, ERZ R PBS 5, WIMTH TIEWR, FiRMEE 30 204, BE/5 PBS IHUEMIK,
B 10 /3%, (7) DAB #ef: LFRZ 4R PBS J5, WMUCHERCE N DAB B, #ifreaeEi)s, E
B T IR . BT R RER G, SEEITE K e DL R B, (8) B4k fEHIFARENY)
HATE Y, BERBRIER T 688, RKEEETIR B REE. (9) BiK: 8 HBIKE SR E T 8
XHEGREF V) B AT i KA B . (10) 3B A ZH2RACBRY) fr, EHEEIEM . (11) 3. FERE
WSS, A R R e

2.2.3. REENEERAIET

HH AL S DL b 22 56 =5 5 1 380 D £ 2 R ek 8 8 nl) B 1R 40 1 B AT XU Bl s 200 S ET T 1E4T 0
22, WHIMENCRSE 10 MR, DLBE I BHMEAIM & o LA R fE AT IRy . (1) Jetsm Sy rbrdE: G
B0, WA, A 15y, KR FREE 2 5, RIEEG. R0 3 5. (2) YR E 7 i abs
fE: FHEEAIIEEL < 5%F 0 4, 5%~25%E 147, 26%~50%%# 2 47, 51%~75%%4 3 43> 76%~100%%E 4 47 .
(3) PiEAHTERN IRS Wor: BIMERIEE (~) 0 55, FGPHIEREE (+) 1~4 47, FHMERIEH (++) 5~8 4, 5R[H
PEFILE (+++) 9~12 43

2.3. G EAE

PRSI I A W PR [ B2 LB, 357 Excel 241, {4 IBM SPSS Guit 8 AT Gt = 01T
THEFRNES I + WEESATRIR, THEEORER -G B o LU AT ik . PRFEAR BRI SE it 40 4T,
THEERE T ESHANNER « I ES L, R 2Z R TR X 4656 & fisher K5
MEZRE . MR 2K TARRHE T ZL(ROC fh4k), R 2084850 K B 9 B R 5 s (cut-off {H) . @i
Kaplan-Meier £+ 5 AEGF R L LH A F ML, Log-rank H 36 L K HAF R BHAAEZER . KA Cox L
ARG AR AT LR 2N 2 K 20 A, A2 R T f 1) R 2R A s DRI 3R R S v, o B3 AR A7 U L (HR)
SAHRE 95% B AT X [8](95% CI). Frfigit s, P (OO <0.05 77 BA Gt 7 L.

3. 58
3.1, EAXYHE

AHEFILGIN 184 B 45 e B3, ML 95 4, 2otk 89 ), T4tk 1:0.94. FARIFFES N 27~90 5,
ST RIS 6 N 65.66 + 12.63, FALERE A 65 %, A4S <65 %53 95151(51.6%),>65 % 89 151 (48.4%) .
R AE 2 R 25 fi () B 94 B11(51.5%), A1 ~FE-45 M 90 151(48.9%) . - H IR ELAE <5 em HIFEA 72 61(39.1%),
R EAE =5 cm A 112 11(60.9%). KRB, 5t BN IE L) 825 70 A 74 41(40.2%)
63 11(34.2%)F1 47 1(25.5%). [ 2R SR R i (1) 538 168 1411(91.3%), HAhZH 2% K MILAG 16 11
(8.7%). FATERKERIBIIEE 173 $1(94.0%), TLHKERIEHIEE 11 6(6.0%), FIEMERICMIEE 182
1%1(98.9%), TAILAZILHI B 2 6(1.1%). I TNM 203, T 1030, 0 30A0 IV AR B 20 il 20
%1(10.9%) 97 151(52.7%)~ 59 151(32.1%)F1 8 f51(4.3%). W% 1.
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Table 1. Basic characteristics of the research object

& 1. AR REERSFE

B T 14 b
el
5 95 51.6%
e 89 48.4%
R
<65 95 51.6%
>65 89 48.4%
e F AL
Vi S5 7] 94 51.1%
VR S 7] 90 48.9%
BN
<5 72 39.1%
>5 112 60.9%
KRR
Rt Y 74 40.2%
B 63 34.2%
R 47 25.5%
YRR
P 168 91.3%
FoAth 16 8.7%
JikE = AL
%5 173 94.0%
7 11 6.0%
AL
& 182 98.9%
= 2 1.1%
TNM 43 #
I 20 10.9%
i} 97 52.7%
111 59 32.1%
v 8 4.3%

3.2. ®iE NCL BOSE8ia

KH ROC #h2k i3 NCL FIseE#ibiE, HB /A AR S, BEA R EEEES N
RFIEHMERIAH . 4558 TR, NCL 41iu#%: ROC L FAITFR N 0.657, 95%A] {5 [X [A] A 0.584~0.725,
MUNERE = 3.5 B, ABFRECONERKE 0.302, FLRUBEERIRES B> 78.38% 1 51.82%. [KELL 3.5
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Al FAE G AT R AR I A mRiA4 . NCL 4. ROC & FHEALA 0.795, 95%H]
fFIX0]N 0.730~0.851, ML = 2.5 i, ZPEI8ECNEKAE 0.470, FLRRUSEFRER 43518 77.03%
1 70%. RIIELL 2.5 A FAEE AT R AR R A HAE s R IAH .. WA 1 A1k 2,

Table 2. Analysis of subject working curves for nuclear NCL and cell membrane NCL

2 2. YHAERZ NCL. “AAEfE NCL iR & TiEM&%nth

BAEENE AUC 95% CI WU E % FE % PRSI =0
4 iK% NCL 35 0.657 0.584~0.725 78.38 51.82 0.302
4 fEE NCL 25 0.795 0.730~0.851 77.03 70.00 0.470
100
80 — NCLEIE (%)
N — NCL&E (M
£ 60- — TNMS
2z
=
Z 40+
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195
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Figure 1. ROC curves of nuclear NCL and cell membrane NCL
1. 48R NCL. 4BBffR NCL B9 ROC BhZk

3.3. NCL S5 KRB ERIX R

JEHL 184 5 538 1 45 P e AL 21 g 55 IR 4R 41, Tl ROC 2R B (EITE J5 , 4 T B ST %
SRS AL SRk AR MR Rk . 72 184 W4kl Bk v, 4l 4L 2340 Mok
NCL K& IAH 73 #1(39.67%), =ik 111 41(60.33%), 1EHHLR Mk NCL KR IASE 165 1(89.67%),
21k 19 $1(10.33%), ZE5F A G124 (P < 0.001); 45 17 H 240 i NCL KR IAG 94 #1(51.09%),
ARIE 90 51(48.91%), 1EHHAAMMEAE NCL ARFRIEH 173 $1(94.02%), miRik 11 #11(5.98%), ZFHAE
Gt (P <0.001). W7 3.

Table 3. Comparison of NCL expression in colon cancer tissues and adjacent normal tissues

3. HARERAR KRR EREAH NCL RiERISEE

. g2 55 IEH A e ,
1% B 1% EFiEs
R NCL flKkix 73 39.67% 165 89.67% 100.671 <0.001
RIS 111 60.33% 19 10.33%
A NCL fKFik 94 51.09% 173 94.02% 85.167 <0.001
RIS 90 48.91% 11 5.98%

IrATAELE NCL. A NCL S0 FO0 RIEEARIGARRFIENI &, AIEMA . Fle. MR aas. five
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KNG KARRA . SHAIET BRERIE. MR, T 40, N 2. M 3R TNM 403, 458 E8R,
YHMIR% NCL ek E A 5 B KSR IN( =4.572, P = 0.032). T 4 H1(x* = 9.658, P = 0.022). N 3 Hi(x* =
20.067, P < 0.001)LA S TNM 20 3(x* = 24.259, P < 0.001)A5%. S4II% NCL RKIAMEEMLIL, Mt
NCL = RA 40 B EAAENKE A RIE R BITE 2 . IR IR U B R . WS T 2, iR 7 0k
Mo TZANMEAZ NCL FIRRERIE S BE MR E8 . BRERAL. BRI R N, KRR, 41U, W&
I8 M IS (P > 0.05). ZHAIE NCL [ RRIE S5 K /Na® = 4.757, P = 0.029). KAk
(x> =9.467, P =0.009). BKERIL( =8.257, P =0.004). T 73 (x> =29.715, P <0.001). N 43 #(x* = 22.328,
P <0.001). M 73(x* = 4.984, P = 0.026)F1 TNM 43 #1(x* = 37.343, P < 0.001) k<. AHXHT-4HARME NCL k3%
AR, MMM NCL SR B E MR BAE R ARIMMIEIESEZ . fAEKEREIREIEZ . i
FRIETER . MR ERE . AR BITEZ . s 2 B . 17 NCL Rk 51k
Bl FERS . PORERAL. AGUERAL MARILELT IR AP > 0.05). WL 4,

Table 4. Relationship between nuclear NCL, cell membrane NCL and basic clinical characteristics of research subjects

5% 4. YREAZ NCL. ZRRRfE NCL SRR ERIGKRIFERNXER

ZH A% NCL MR NCL

I PRAFAIE - — X P - — X P
RF¥E @RE KFE @RE
el 5 32 63 2.944 0.086 45 50 1.087 0.297
T+
& 41 48 49 40
<65 % 36 59 0.260 0.610 46 49 0.559 0.455
i
>65 ¥ 37 52 48 41
o 45l 39 55 0.265 0.607 49 45 0.083 0.773
fi IR Ar
yeE S 34 56 45 45
<5 cm 33 39 1.875 0.171 44 28 4.757 0.029
Jifed K
>5 cm 40 72 50 62
FEAT A 28 46 1.368 0.505 48 26 9.467 0.009
PN bg bt 23 40 27 36
R 22 25 19 28
Jig e 67 101 0.035 0.852 88 80 1.295 0.255
ZH 2R
HAth 6 10 6 10
n R 72 101 4.572 0.032 93 80 8.257 0.004
k& 12
& 1 10 1 10
i E 72 110 0.090 0.764 94 88 2.112 0.146
P T
= 1 1 0 2
T1 2 0 9.658 0.022 2 0 29715  <0.001
T2 13 7 18 2
T
T3 38 64 58 44
T4 20 40 16 44
NO 62 59 20.067  <0.001 77 44 22328  <0.001
N N1 9 37 12 34
N2 2 15 5 12
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MO 71 105 0.752 0.386 93 83 4.984 0.026
M
M1 2 6 1 7
I 14 6 24259  <0.001 20 0 37343 <0.001
II 47 50 56 41
TNM 4331
111 10 49 17 42
v 2 6 1 7

34. GIHEBEEFESW

HE 2015 97 H 31 HEEVIS5 R, 184 flss i B b, 3t 110 Bl B35 647, Sers 74 ), A
WANR: BT B E PR R 70 AN H, P4 N 54.01 £26.33 2~ Ho

;\? 100
D
= 80+
i
=
> 60
S
o
% 40
= R
§ 20- ngh
o) — Low
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0 20 40 60 80
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Figure 2. Comparison of survival curves between patients with
high and low expression of nuclear NCL

B 2. fRAEM% NCL BRIAASRFAEBEE FHILAELER

5100—

[P}

® 80

} S

2 60
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| S
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§ 20- — Low

»> N
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Figure 3. Comparison of survival curves between patients with
high and low expression of cell membrane NCL

B 3. fAAERR NCL BRIAASRFAEBEE FHILANELER

il T 184 LT R AEAETE DL, @i Kaplan-Meier 2E 17 2R A1 Log-rank #5546 7081 T B & A4
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2(0S), MIMLHIH <A fE 2k . Kaplan-Meier 4277 B2 M % BB E R R EoR, 4% NCL
RFRIRAEH OS N 78.1%, ML NCL mRIEHEE 0S N 47.7%, WABHEERAEGTFE XL
(Log-rank P < 0.001). JLE 2. ZHffIfE NCL RRIAHEH OS N 81.9%, ZMMME NCL mkik4 3 0S
N 35.1%, P EE Z FRAFAES T A L (Log-rank P <0.001). W[4 3.

3.5. ¥nEmERETRNERS

IR FERZ 45 i N OS & MR 2, AW Fidid 4 Cox BIAJVEI & T R 2 K
RHAR DT . BRSNS REIR, MBS AL S AR T A 450, X 45 W BB AL A7 i e 1)
A it 2 L(HR = 0.508, 95% CI A 0.315~0.819, P =0.005); i EAE > 5 cm MHE T <5 cm,
Ko 45 B e £ AR I 1] B S0 B SE i 2 L(HR = 1.699, 95% CI 4 1.038~2.781, P = 0.035); 1£{E
ik A AR T O KR, 0 & e S AR AE I (R RE e B Siih = U(HR = 4.304, 95% CI A
2.124~8.723, P <0.001); TNM 73 81 I AR T 13, Sof 45 e B8 o A A7 N TR) 1 52 el B A 4 ik 27 3 L(HR
=10.176, 95% CI N 2.452~42.232, P =0.001); IV AHHET 1, St B A A s 2B
it X (HR = 25.060, 95% CI N 5.212~120.501, P < 0.001); ZHf% NCL & & ik M E TR E I,
Xof 435 T s B A AR I 1) PR S B 512 B L(HR = 3.011, 95% CI N 1.730~5.243, P < 0.001); 40/
JEE NCL &Rk E FARRIE, XTEE e B E AR R 52 B it 5% % L (HR = 4.865, 95% CI N
2.823~8.383, P <0.001).

W LR g s B B AR AR AR ORI S B ALY, @2 ER Cox LI . ZRELRK
e TR BB AT 0S5 e OS HBEI B 48 it 7% L (HR = 0.482, 95% CI 4 0.291~0.799, P =0.005), i
A 25 Wi e A 5 e 2 68 P i AR A U R % 51.8%. TNM 23 % 45 e OS (IS B Gt 2478 L (Vv -
HR = 7.856,95% CI ¥ 1.513~40.783, P = 0.014), Ut WAl AR 7> #8 TV 1A K 88 AR A7 A2 T 3B 5 1 7.856
% . NCL Rkt 45 g OS FISLI A Giit & (41 R#% NCL: HR =2.370, 95% CI A 1.207~4.656, P
=0.012; ZHMffE NCL: HR =3.598, 95% CI N 1.792~7.224, P <0.001), ¥iBH4HA4% NCL &%k AT
AU A2 40 ff A% NCL IRRIE 1) 2.370 £5, 4HHEAE NCL 5 302 1 2 47 XU 2 4 i A5 NCL (IR IA 1 3.598 fif.
FA AR B0 25 g FRE OS 2 4e it & (P > 0.05). W3 5.

Table 5. Univariate and multivariate analysis results

=5 BRZMSERSNER

e R SHT ZHEEST
wE HR (95% CI) P HR (95% CI) P
P51 0.472
% 1
7 0.845 (0.534~1.337)
RS 0.429
<65 % 1
>65 & 0.831 (0.525~1.314)
i AL 0.005 0.005
a7 1 1
4 0.508 (0.315~0.819) 0.482 (0.291~0.799)
iR NAN 0.035 0.228
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S
<5cm 1 1
>5cm 1.699 (1.038~2.781) 1.388 (0.814~2.365)
PN 0.077
[Cyag 1
T 1.545 (0.886~2.696) 0.126
28 1.915 (1.081~3.396) 0.026
HAFIH 0.946
i 1
HAth 0.972 (0.422~2.240)
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I 1 1
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I H NCL 75T 401 M 34 58 AN 4735 Fh Py i B PR T T A M[34]. B v LLS 2R A4 KK+ 41 HDGF
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AR AIANBRE NCL FIi BERIE, SR MR BUS M55 [31] [36].
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