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Abstract
BACKGROUND

In recent years, the incidence of colorectal cancer (CRC)
in China ranks third among malignant tumors, and
the mortality rate ranks fifth. The 5-year survival rate
of CRC patients can be significantly improved by total
mesenterectomy, but some patients still experience tumor
recurrence and metastasis, and the exact reasons are not
completely clear.

AlM

To explore the performance of proline-rich protein 11
(PRR11), high mobility group AT-hook 2 (HMGA?2), and
annexin A10 (ANXA10) in predicting the early recurrence
of CRC after total mesorectal resection (TME).

METHODS

CRC patients admitted to our hospital from March 2016
to March 2020 were selected for this prospective study,
all of whom received TME treatment. The patients were
divided into either a recurrence group or a non-recurrence
group according to the presence of recurrence 1 year
after operation or not. The baseline data and the mRNA
expression of PRR11, HMGA?2, and ANXA10 were com-
pared between the two groups. The recurrence rates of
patients with different mRNA expression levels of PRR11,
HMGA2, and ANXA10 were also compared. The receiver
operating characteristic (ROC) curve and area under the
curve (AUC) were used to analyze the efficacy of each
index in predicting postoperative recurrence.

RESULTS
There were significant differences in N stage, surgical
margin, number of lymph nodes dissected, and the mRNA

2022-03-28 | Volume 30 | Issue 6 |
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%%, &. PRR11. HMGA2. ANXA10WGS BB TMERGREEE & BFNIR AR

expression levels of PRR11, HMGAZ2, and ANXA10 between
the two groups (P < 0.05). The mRNA expression levels
of PRR11 and HMGA2 were positively correlated with N
stage, while ANXA10 mRNA expression was negatively
correlated with N stage (P < 0.05). The recurrence rate
differed significantly among patients with different mRINA
expression levels of PRR11, HMGA2, and ANXA10 (P <
0.05). PRR11, HMGA2, and ANXA10 mRNA expression
was significantly associated with postoperative recurrence
(P < 0.05); the AUC of the three indexes combined in
predicting recurrence was higher than that of each index (P
<0.05).

CONCLUSION

The expression of PRR11, HMGA?2, and ANXA10 in CRC
patients is closely related to early recurrence after TME,
which has guiding significance for prognosis and survival,
and can be used as molecular markers to assist clinical
treatment.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FIPRR11 mRNA. HMGA2 mRNA. ANXA10 mRNA
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ANoHEes
B 21(84.00) 174(84.88) 0.032 0.858
7C 4(16.00) 31(15.12)
FADS
B 2(8.00) 0(0.00) - 0.011
bR 23(92.00) 205(100.00)
£RAT
2 18(72.00) 152(74.15) 0.053 0.818
B 7(28.00) 53(25.85)
MEBSEIB) 13.25 +4.07 17.16 +4.94 3.801 <0.001
PRR11 mRNA 1.76+0.58 1.22 +0.37 6.415 <0.001
HMGA2 mRNA 2.08+0.62 1.35+0.43 7.594 <0.001
ANXAT0 mRNA 0.66 +0.20 1.15+0.35 6.856 <0.001

‘= RNKABBIRERATE, T B

RIS FE L, BRANGH. FARUIZ. #ELLRE
8 H . PRRII mRNA. HMGA2 mRNA. ANXAI0
mRNAS KRG RMAEL, 275002 L @P<0.05). I
1.

2.3 REINS#1 8 %PRRII mRNA. HMGA2 mRNA .
ANXAI0 mRNAYCAPRRII mRNA. HMGA2 mRNA
NO<N1<N2, ANXA10 mRNA: NO>N1>N2, i tbis
ZRAA G R L(P<0.05). WL3R2.
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2.4 REIPRRII mRNA. HMGA2 mRNA. ANXAIO
mRNAKT# L F i UERAMEE KASHE
FRBME N FUPIHPRR 1] mRNA . HMGA2 mRNA
ANXAI10 mRNAE S IN1.28. 143, 1.10), HEH
R FIE SEFRE. AFPRRII mRNA. HMGA2
mRNA . ANXA10 mRNAKTFEEREWR, ZRE4
THEFRE L(P<0.05). L33,

2.5 3 RE M DEREN/EAEERO = KREX, 1
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& 2 RNEINDHIBZEPRRII mRNA, HMGA2 mRNA, ANXAT0 mRNALE#R(mean + SD)

NDEA BlEL PRR1T mRNA HMGA2 mRNA ANXATO mRNA
NO 24 0.92+0.30 1.06+0.32 1.67 +0.27

N1 105 1.24+0.37° 1.38+0.38° 1.23+0.30°
N2 104 1.41 +0.35% 1.567 +0.29% 0.83+0.22®
F 20.014 24.673 123.106

P 0.000 0.000 0.000

SNODHALEHR, °P < 0.05; SN1ERLLS, °P < 0.05.

& 3 AEPRRIT mRNA, HMGA2 mRNA, ANXA10 mRNAZKIESE & & (%)

zEl BlIEL sx RER x P
PRR11 mRNA

SRA 105 19(18.10) 86(81.90)

[PV 125 6(4.80) 119(95.20) 10412 (Dl
HMGA2 mRNA

SRA 99 21(21.21) 78(78.79)

oy 131 4(3.05) 127(96.95) 19.192 Sk
ANXA10 mRNA

SRA 112 5(4.46) 107(95.54)

TR 118 20(16.95) 98(83.05) 9.245 (7S

& 4 ANEEAHVZRELogistic@ITHEDHT

FIRE B SE Wald 5 P OR 95%Cl

PRR11 mRNA 0.591 0.156 14.369 <0.001 1.806  1.256-2.598
HMGA2 mRNA 0.806 0.251 10.299 <0.001 2238  2.114-2.369
ANXA10 mRNA  -0.994  0.288 11.909 <0.001 0370  0.265-0.517

= 5R), MANGH. FRYIZ., hELHEHEEH .
PRRII mRNA. HMGA2 mRNA. ANXAI0 mRNA
1E N B AR BT 2 A K LogisticB AT, 455 5w, ¥
N FARYIZG . MESEREEE S, PRRI1
mRNA. HMGA2 mRNA. ANXA10 mRNAS 5K G
B RIFP<0.05). W34,

2.6 PRR11 mRNA . HMGA2 mRNA. ANXAI10 mRNA
M A A HROC LR RAUNBHIMHAEA, LRE R4 N
FITEREAR, 2l &ARFR Pl 2 K FIROCHI 2k, 45 R W,
PRRI11 mRNA. HMGA2 mRNA. ANXA10 mRNATR
MR EFIAUCHK IR N0.798. 0.768. 0.832(P<<0.05); K5
PRR1] mRNA . HMGA2 mRNA . ANXA10 mRNA 746
BARBENL R0 NI ZEE60%) KAESEQ20%). M4
(20%), FI ISR ZR AR AL, F1)F 30 AE S0 AR A, AN
AT U A IR 3 A S AR, e S B AR R (1 5 TR %
FF P N R+ I SRR N SR — AN AU A i &
Y, [ AR PR A B 2455, 4 IR [FI Lo git(PYTE
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FPSTRG IS B 15 3IPRR 1] mRNA . HMGAZ2 mRNA
EEANXA 10 mRNA [FIROCHIZE, 455 GRS 4ahrit &
T K IAUCH0.942(P<<0.05). WLIE1. #5.

3 1E

CRCARIFHHIE A%, 2R IR & A 1) F 2 i ]
SEEES AL RS SURIRE IS, MTMEAR S
IS R IR AR S EATT RIS AET Y 2 2 R A,
IAE TR R RN e SCRCRAER B, HEE
R FR, R BAR AR & B ) 2
W R T A R P,

B H AT CRC R AE & B 72 i 4 F AL IR
W, SR 7 T A 3 BRI T B, 38 1 A b T 4R
J AR S Rk R v A AR (0 AT S B TR 9 B a5
(VA 2 5L TR 47 0 AR 90 AR s s O, S AL SR R
PRRIN/EREAE R A K b 14 25 B L, (B2
WIANE, H AT CUESSrE R B e il
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&R 5 ROCHITER

eIt AUC 95%Cl

P Cut-offf& BURE(%) BRE (%)

PRR11 mRNA
HMGA2 mRNA
ANXA10 mRNA
G

0.798
0.768
0.832
0.942

0.740-0.848
0.708-0.821
0.777-0.878
0.903-0.968

<0.001
<0.001
<0.001
<0.001

>1.65
>1.77
<0.85

60.00
64.00
84.00
88.00

88.29
90.98
71.71
92.68

ROC: S1H& LIERHIEHDZ:.

100

80

60

40

—— ANXA10 mRNA
—— HMGA2 mRNA
——PRR11 mRNA
— &
|
60

100—HF 5
DOI: 10.11569/wdjd.v30.i6.260 Copyright ©The Author(s) 2022.

20

|
80

0 100

B 1 PRRIT MRNA. HMGA2 mRNA. ANXATO mRNATRIIIE &Y
ROC. ROC: “ZIF TAERFHE AL,

Jeert A 2 B RO Y R R TTHMG A27E4H A 41k
WmE T EA BRI, M. HEE S

IRELE R S R B D) SR BE Y, 3L T 0k, AT
KHPCRIEX TMEA J& SR AE 1) 35 5 )it 987 2H Zh5 A
PRRI11 HMGA2RERFIE KT RN 7347, 25 F 5
INERUPRRII mRNA. HMGA2 mRNA & T ARE KU,
THKTEEREDL R AR E RS, YU HA 1
FAELLESE R R AR R R R R AR, K
PRRI1AEF T4 A IS 1, fest i S Gy/
M, ST F45E, 2 51R%CRCIRAER
&, B5HAZEHR B MU, 2B i 7T
FW, P RR 114 [H 20 i & 1T S, 80 40 1y
FE RS, $00i) 4 L RS Jg 1) P OROR 2B, TR HIE BH AT i 45
FATEEE. TTHMGA2GE BT 8 [ -DNASUE (-5 (A /EH
U5 A2 etk i), 51 R DNAK AL JRIZIAR M, T &A%
PR b B T L R R IA AR W s it g
FLAth L S DR TR Rl A, (R ECRCHvR 41
JRIFRIIEHE 04k, FTRESS IR TMEA J5 51158 4 () kAP,
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[, AT IR HEAT 2 [N K Logisticlal 4204, 45 R oR
FAHEFHNE R EE R R, KK R
BN R K265 /47, FBPRR11. HMGA2¥ 52
CRCHEHZATMEAR G R K IIMSLA T (HPRRI/ER A2l
AR T Wt FE 2 SRR S8 & 55 Bk 1
WU, AT 5 5 AR SR FTdE— AR R 70 #; TTTHMGA2 &
RELIT WntfS 5B BRERECR CHEFE I A, H AR F AL
A R AT

CUA A SR T2 UE SE, M EE A SRR A AN X AGTE
B ANXATE Bk ) HA — e i
MANXAOYE A A7 T8 Ge (k4933 E 1 55— IR R
IR, FAE S BT e R IR, St At 5
CRCHEFH MANXA10E: RIS BT b7, G5 RSN
HRBEFHANXALIO mRNAKHL T RE R EE, ([RKIE
ANXAL0EE HE K F BT, KIANXA10%KIE T
Al HER FECRCH R R E BN 2 —. T
HWHFEHCRCALFIE W BANXAIORIEHR I %, H
KRR AT B2 3 UM R A Mt R 3 R I R A, S AR
FAEREA S $R IR IEANXAL0fEACRCE
RIS ER R, 18 H AT R R IA HL ] &L
DU B 0 Jeeohe i 2R R R SN 2 B/, I PR 75 BRI
AT, AW el 2 HIROCHI 23t — B3R 7t _Eik34
IRl IR RTINS, 5 SR s SR FREC A rT 4 it &
RITRMANE, MITIESZPRRIT. HMGA2. ANXA10%}
CRCAIHMLIINIF 5 BRI R T B
HEE N, NIRRT R R . [HARE R,
A FHHTF AT I AT L, TR T S4abrdl i mr
ok, (HIHIEREB N TMEAR, X PP F AR 77 UK JEPRR 11
HMGA2. ANXA10ZFFIEKFR-BEHEFARITR
A DX AN B, AT 5 I SR S TR

4 g
2 P A&, CRCEFHPRRIT. HMGA2. ANXAI0EIA L
TMEAR 5 B K BB UM G, MR SR

—ETR
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%2, . PRR11.

Iﬂ_'_
ST

THE=

AT SRR 5 e s FRAE TG IR o o BB 34, At
T3 NS0, IRIK 2 R4 B RV, 4 B
Jie: B SEEAE AP R B U R O, (B o R
IR IR 52 e R L LA T DR v A 5 4 A

L

RHPRRII. HMGA2. ANXAIOSFENFIE R 45 H
Jria B 4 B BRIV AR G 2 RAFAEARR, s i
BTG PEHE S B AR AR T 1),

sy =pon

WITPRRII. HMGA2. ANXAIOM S E e 4B %
DB A G A R TN AR, $R S A E I R
VIBRARRIAE R Z MR R,

ZHTE

EH2016-03/2020-03 K B Wi 1923 191 4 H I
(colorectal cancer, CRC)EH BT RIIETER 5T, YT TME
BT, AR VES RGNS AERA. REKAH.
ML IELE YR, PRRI1 mRNA. HMGA2 mRNA.
ANXA10 mRNA, J-LEEAFPRRIT mRNA. HMGA2
mRNA. ANXA10 mRNAKFHEE LR, XHZHNEK
Logistic[al JH 7 B2 AR Ja 2R AR R 2%, K32
TR AL il 42 K it 28 T T AR 23 B % H8 b A 5
SR IIRLEE

IR

BRANG . FARYIZ ., HELEHEH . PRRIL
mRNA. HMGA2 mRNA. ANXA10 mRNASKE X
HELEE, ZRA TR L(P<0.05); PRR11 mRNA,
HMGA2 mRNA: NO<<N1<N2, ANXA10 mRNA: NO>N1
>N2, I LU ZE 78 Giih 7= L (P<0.05); AN[F/PRR11
mRNA. HMGA2 mRNA. ANXA10 mRNA/KF-#H K
R, ZRA TR L(P<0.05); PRRI1 mRNA.
HMGA2 mRNA. ANXA10 mRNA 5ARJ5E K HRxP<
0.05); EFEbrIkE TN 2 KA UCH T 5 — il (P<
0.05).

Eoalipr- g

CRCH#H#HPRRI1. HMGA2. ANXA10%iLX 5STMEA &
TS I BB DIAE G, TG A S A — e 1R S
B AE N T AR SV IR RIE YT .
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HMGA2. ANXA10NW4SE B TMERGERIE A BFDIIALRY

B =

B AR A LI PRRIT. HMGA2. ANXA10%iA
MG AAEEEE —E S5 X, HEBCNCRCAR
BEIA)RTT FOVECERE i, (HAR IR FUAAAE — 8 R PR E,
e, Hs IR0 5, vl REA7AE — B R 1
fay, BUOTREZ Fls . KFEARBEA LT IEIE N DAE SE.

SZN
LY, R TT A, At

ARRM, S, AT, RIR, FRF, KRG
20134 H £ B R R A 5 R 5T, P A 4 & 2017 39:
701-706 [DOI: 10.3760/ cma.j.issn.0253-3766.2017.09.012]
VR, TRAEE, 3390, Rk, HI6F, s, ZEE R 25
A= A EBR A AR ah w2334 4k LR T & A v A B R AT
12 i 78 2018; 27: 409415 [DOL: 10.11735/j.issn.1004-0242.2018.06.
A002]
Tejedor P, Sagias F, Celentano V, Khan JS. Nerve-Sparing Total
Mesorectal Excision and Pelvic Neuroanatomy for Colorectal
Surgeons. Dis Colon Rectum 2019; 62: 1548-1549 [PMID: 31725584
DOI: 10.1097/DCR.0000000000001502]
Qiao W, Wang H, Zhang X, Luo K. Proline-rich protein 11
silencing inhibits hepatocellular carcinoma growth and epithelial-
mesenchymal transition through p-catenin signaling. Gene 2019;
681: 7-14 [PMID: 30248355 DOI: 10.1016/j.gene.2018.09.036]
Hu H, Song Z, Yao Q, Geng X, Jiang L, Guo C, Li H. Proline-Rich
Protein 11 Regulates Self-Renewal and Tumorigenicity of Gastric
Cancer Stem Cells. Cell Physiol Biochem 2018; 47:1721-1728 [PMID:
30007956 DOI: 10.1159,/000491005]
6 Ishikawa A, Sakamoto N, Honma R, Taniyama D, Fukada K,
Hattori T, Sentani K, Oue N, Yanagihara K, Tanabe K, Ohdan H,
Yasui W. Annexin A10 is involved in the induction of pancreatic
duodenal homeobox-1 in gastric cancer tissue, cells and
organoids. Oncol Rep 2020; 43: 581-590 [PMID: 31789399 DOI:
10.3892/0r.2019.7422]
P 4 A ST AUEQ020 ) F R BR EARRE R A&
T B 25 AT HLIE Q0204 0R). P AL B M sMFF4 & 2020; 23:
521-540 [DOI: 10.3760/ cma.j.cn.441530-20200520-00289]
Hajibandeh S, Hajibandeh S, Eltair M, George AT, Thumbe
V, Torrance AW, Budhoo M, Joy H, Peravali R. Meta-analysis
of transanal total mesorectal excision versus laparoscopic
total mesorectal excision in management of rectal cancer. Int |
Colorectal Dis 2020; 35: 575-593 [PMID: 32124047 DOI: 10.1007/
500384-020-03545-7]

BeK, G¥, AR, 3K A GSTPLA R li4h £ Fab2s
f &b ARG B R BACTT 89 SRS BG4y %0k, lﬂ‘%’
T 6T J6 & 2020; 27: 420-426 [DOI: 10.3872/.issn.1007-
385x.2020.04.013]
BAM. B 4 B B A RNFA3 R T Fo TS A7 A K BET
Fp ) ] o ) B 7 AR KR A e ML AL AT . R SR R R
2019 [DOI: 10.27307/ d.cnki.gsjtu.2019.000141]
Hozhabri H, Lashkari A, Razavi SM, Mohammadian A.
Integration of gene expression data identifies key genes and
pathways in colorectal cancer. Med Oncol 2021; 38: 7 [PMID:
33411100 DOI: 10.1007/s12032-020-01448-9]
Wik, UAZ, AR, FNE, Hil FRAREG AR
LR 69 Rk IR TE QA A 30 15 3. '# l
I 9 A28 97 2 & 2019; 26: 13051310 [DOL: 10.3872/j.issn.1007-
385x.2019.12.002]

WA, F . PRRIVEE HU P a9 Fik & LR S Sk e
i‘” TR T8RRI IIE AT S IR 2020; 27: 349-355 [DOI:
10.11748 / bjmy.issn.1006-1703.2020.02.035]

WA, F5 4k, EA45 PRRUEL FMRALF o) Rk A5 i

10

11

12

13

14

2022-03-28 | Volume 30 | Issue 6 |



%%, &. PRR11. HMGA2. ANXA10WGS BB TMERGREEE & BFNIR AR

TR AL JEATNMS A 64 % R AT 50, W6 ife 5236 B 52 2 & 2020; A&k, L& EA K S5 4R 2020; 51: 33-38 [DOI: 10.13753/
19: 487490 [DOI: 10.3969/j.issn.1671-4695.2020.05.011] jissn.1007-6611.2020.01.006]

15 RT3, R, EF, KW, TAR4E. STBRHMGA2 AL A 21 REE, TRE, T4T. HMGA2® i 8 EWntfs 5 i 3542 it
L5 FEHCT1640 1038 F1 R A% 2 58 A =5, it & 2019; 17 4 B JE i dg st IR A B S8R 2017; 17: 414417 [DOLI:
2255-2258, 2325 [DOIL: 10.11877 /j.issn.1672-1535.2019.17.19.07] 10.13241/j.cnki.pmb.2017.03.004]

16 B, @isE, I, T4 PRRILES A% P o fuk A st 22 H%E, B, U, AR, REE, BT, AXZ, S
4 AW Rl e Ae A5 09 mR. 5 Z 8 B XS54k 2019; 41: 2181- . BEERER G ACKH T it 6d Hrm Bobuh) . B FRIA
2189 [DOL: 10.16016/7.1000-5404.201907034] AT FAE L gm s 2 & 2019; 46: 518-522 [DOI: 10.3760/ cma.

17 ChenJ, Yang HM, Zhou HC, Peng RR, Niu ZX, Kang CY. PRR11 jissn.1673-4149.2019.06.014]
and SKA2 promote the proliferation, migration and invasion of 23 eFRAE E R BIREGATKT A 5 EE AL RSN ik
esophageal carcinoma cells. Oncol Lett 2020; 20: 639-646 [PMID: P AR G R E L. P EEaE e & 2019; 28: 1261-1268
32565988 DOI: 10.3892/01.2020.11615] [DOIL: 10.7659/j.issn.1005-6947.2019.10.014]

18 ZB4E, TRIL Fm, 38k, F4RE, ZF. A4 PRRIE B AR 24 Kodaira H, Koma YI, Hosono M, Higashino N, Suemune K,
FE I IASW19904T A 49 %), W B Sk 5 4 & 2019; 35: 1469-1472 Nishio M, Shigeoka M, Yokozaki H. ANXA10 induction by
[DOI: 10.3969/].issn.1000-484X.2019.12.012] interaction with tumor-associated macrophages promotes the

19 k#, =8, s, 2, 5%, HMGAE 45 M 54028 v 64 A growth of esophageal squamous cell carcinoma. Pathol Int 2019;
B RIFK 3 3R(E 2 i) 2017; 38: 28-32 [DOL: 1016118/ 69: 135-147 [PMID: 30758105 DOI: 10.1111/pin.12771]
1:1008-0392.2017.05.006] 25 LAz, TERE, X, KA, K BIR GAI0LLE A RALR

20 MG, T#hE, RIR, FEE, A%, §i HMGA24DvI2 W F kB 5 hE A R A 69 K R P A 3RS & 2020; 37
AERBRFERPHRIRALERCEES . 2R H 232-235 [DOI: 10.3760/ cmaj.issn.1001-9030.2020.02.009]

A Yt RALR w14 RALR

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569  © 2022 Baishideng Publishing Group Inc.
All rights reserved.

L 'ii!j‘a °
»

AR R R0 RrZE. Sz 5iasT) Ol AR TAE B AR IR AT

IR AT A R G WIREIR 2 —, WIS ERIRIBIRIR 2, 5 KAERZEIRE, DBUEESAR K2
6. At A [ 35 A A AR B D2 R b 2 SR [RIE, DN e IR 1297 75 T i B AR AE. e, SO,
WASHISEH, 42102014 F%7, 47 B RWGE, BRSNS, CRE IR IR s AR B2 . BRI RS L e
IGARIZW . BRI N B S 5 502, BRI sEI =W, BRMRIT S 1E. TRASR, 250 AE
JRPTR IS 50T WEB 12 B 15T/ I AR IE RS 20 . FHZE. %%, 74l MR, MEHRM. O
B ARHER . At EE LR SEIR SIS E 56T, NE1TERHE29m AN HEE M. B, E. &
oo RSl E MR RE S Ae W S IRTT. W EE305 £ 55365 43 B A I R Gr i A AR G 5| L R 1Y) % 31
EWI5IRYT. e —FNEIEHIS3H, ANE T ARRGIIZEERE. 21580

A UER SN2 G, SYRIT R E, S0E T AT SRR, & MR SR I E, GRE
ARIAKERISHNME, AT AR, BN ANUR BRRL IRERL AR AR RL R i 5] 5555,
FEMHEMT188TT , MH#EL 010-59787592, 010-59787584, 010-65264830, A T2 E IR 45 i3l At 5 M- R k)
EE NV NN AT S O IE AR e iAo

Baishidenge  WCJD | https:/ /www.wjgnet.com 267 2022-03-28 | Volume 30 | Issue 6 |



JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ | ‘” il

771009°307056 “H“l

9

© 2022 Baishideng Publishing Group Inc. All rights reserved.



