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mRNA /KN T} (IRS1:4/P =9. 565/ < 0. 001 4. 882/ < 0. 001 .3. 199/0. 002 .3. 335/0. 001 ; Notch2:t/P = 8. 112/ <
0.001 ,6.506/ <0.001.5.925/ <0. 001 ,4.979/ <0.001) ; ###ZH £ IRSI 5 Notch2 mRNA R fAHIE (+/P = -0.603/ <
0.001) ;IRS1 mRNA flx# k4 5 4F BAAF R IRSI mRNA =R THE[67.39% (31/46) vs. 40.82% (20/49) X' /P =
6.739/0.009 ] ; Notch2 mRNA #5414 Notch2 mRNA X3R5 4 TH [ 68. 18% (30/44 ) vs. 41.18% (21/51) x*/P =
6.928/0.008 ] , SAFFL ILE , BET 2 2020 IRSI mRNA F+5, Notch?2 mRNA F&AK (/P =4.237/ <0.001.7. 086/ <
0.001) ; TNM 4334 I3 g 20 AL PR AR IR IR RE T3 ~ T4 K ik EL 45547 TRS1 mRNA & 2 5 W45 i i 3% 5 4E N
HEAER R I 25 [ HR(95% CI) =2.494(1.380 ~4.508) \2.282(1.272 ~4.092) 2. 875(1.282 ~6.446) .2.385(1.337 ~
4.251) 3.228(1.607 ~6.487) ], Notch2 mRNA =24 H K[ HR(95% CI) =0.451(0.293 ~0.692) ] ;1RSI Notch2
mRNA K ZFH BRGNS s 3 5 AR IMZ T EAR 5000 0. 830.,0. 836 0. 925, —FH BG4 A BT
BUBE(Z/P =2.240/0.025.2.099/0.035) , &1 Mgl 4ip IRS1 &2 5%k Notch2 RALZRIK, Wi 51l A0 B4
FEAHDCIE AT M 1005 , I B TN 5 4F N AR A AL RE 3L AT o

[kER] 450 R RZWIEY | BEZAREN 2,5 AR

[FEHZES] R735.3°5 [ ScEktRiEA] A

The relationship between the expression of IRS1 and Notch2 in colon cancer tissues and clinicopathological features
and postoperative prognosis survival of patients Fang Fang, Zhan Dahe, Pan Ting, Sun Lili, Da Shijian, Xu Rui. De-
partment of Oncology, Yueyang Central Hospital, Hunan ,Yueyang 414020, China
Funding program: Research Project of Hunan Provincial Health Commission (20221525)
Corresponding author: Fang Fang, E-mail; fangfang9427@ 163. com

[ Abstract] Objective To explore the relationship between the expression of insulin receptor substrate 1 (IRS1) and
transmembrane receptor protein 2 (Notch2) in colon cancer tissues and clinicopathological features and postoperative progno-
sis survival of patients. Methods A total of 95 colon cancer patients who received treatment in Oncology Department of Yu-
eyang Central Hospital from February 2017 to July 2019 were selected, and their colon cancer tissues and paracancer tissues
were collected. Fluorescence quantitative PCR and immunohistochemical staining were used to detect the expression of IRSI,
Notch2 messenger RNA (mRNA) and protein; the survival and death were observed follow up for 5 years after surgery. The
differences of IRS1 and Notch2 mRNA and protein in paracancer and cancer tissues were compared, and the differences of

IRS1 and Notch2 mRNA in cancer tissues of colon cancer patients with different clinicopathological characteristics were com-
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pared, as well as the differences of IRS1 and Notch2 mRNA in survival group and death group. The correlation of IRS1 and
Notch2 mRNA in colon cancer tissues, the relationship between IRS1 and Notch2 mRNA and 5-year survival, the factors af-
fecting S-year survival in patients with colon cancer, and the predictive efficacy of IRS1 and Notch2 mRNA in colon cancer
tissues for 5-year survival were analyzed. Results Compared with paracancer tissues, the IRSI mRNA and protein positive
expression rates in cancer tissues were increased, and Notch2 mRNA and protein positive expression rates were decreased (¢
X /P=13.325/<0.001, 21.579/ <0.001, 17.436/ <0.001, 10.200/0.001). The level of IRST mRNA in cancer tissues in patients
with TNM stage [ to I, tumors with moderate and high differentiation, invasion depth T1 to T2, and no lymph node metas-
tasis was lower than that in patients with TNM stage Ill, low tumor differentiation, invasion depth T3 to T4, and lymph node
metastasis, while the level of Notch2 mRNA was increased (/P =9.565/<0.001, 4.882/<0.001, 3.199/0.002, 3.335/0.001, 8.
112/<0.001, 6.506/ <0.001, 5.925/<0.001, 4.979/<0.001). The IRS1 and Notch2 mRNA were negatively correlated of
cancer tissues (r/P= —0.603/<0.001). S-year overall survival rate: IRS1 mRNA low expression group was higher than IRS1
mRNA high expression group [ 67.39% (31/46) vs 40.82% (20/49), x°/P =6.739/0.009 ]; Notch2 mRNA high expression
group was higher than Notch2 mRNA low expression group [ 68.18% (30/44) vs 41.18% (21/51), xX°/P = 6.928/0.008 ].
Compared with survival group, IRS1 mRNA of cancer tissues in death group was significantly increased, and Notch2 mRNA
was significantly decreased (#/P=4.237/<0.001, 7.086/ <0.001). TNM stage III, low degree of tumor differentiation, nvasion
depth T3 to T4, lymph node metastasis and high IRS1 mRNA were the risk factors for 5-year survival of colon cancer pa-
tients, and high Notch2 mRNA was the protective factor [ HR(95% CI) =2.494 (1.380 —4.508), 2.282 (1.272 -4.092), 2.875
(1.282 - 6.446), 2.385 (1.337 —-4.251), 3.228 (1.607 — 6.487), 0.451 (0.293 —0.692)]. The area under curve of IRS1, Notch2
mRNA and their combined prediction of 5-year survival of colon cancer patients was 0.830, 0.836 and 0.925, respectively, the
combined prediction of the two was superior to their individual prediction efficacy (and the difference was compared using the
DeLong method) (Z/P =2.240/0.025, 2.099/0.035). Conclusion The IRSI is highly expressed and Notch2 is lowly ex-
pressed in colon cancer tissues, both of which are associated with clinical pathological features and can affect prognosis, the
combination of the two predicts better survival efficacy within 5 years.
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mRNAFEATRI . H PCR A 8 wl, IEMGIH1.5 pl,
EGI#H 1.5 ul ddH,0 12 pl LhJ cDNA 4 pul B il 5
MR 2 27wl KR4k :96°C BUAEHEL 3 190 s,
95°C AL 27 5,66°C IR K ALEE 18 5,78°C A fijiib B
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Tab.1 Primer sequences for IRS1 mRNA and Notch2 mRNA

SEH nALE]LEY) AR ELY]

IRSI mRNA  5'-TGGTATACCAAGTCG- 5'-AACGGCCAGGCCAAT-
TCGC-3' AACA-3’

Notch2 mRNA 5'-CCAACAGCTTGAGTC- 5'-AATGTTAACAATTCA-
TGT-3' ATA-3’

GAPDH 5'-GGTACAAATGAGCAG- 5'-ACCTGTGTGATAAGC-
CCAT-3' ATCG-3’

1.3.2 IRSI Notch2 fH H&RIERM . i 4% 225 H

XTHR AT 2, ARG A A AT S pm VIR,
PEL LAY (0, 2o i 0 IG5 R0 25 [ N R
1 E ALY VS 0 109% 1025 10T B 23 B A
AHNE Y IRS1 Notch2 —$t (iR LL 1: 1 000, VLPGHE
RHEBIRHL A #ES AF2587 (AF7591) , T 4°C 1t 1%,
FEAAKAR, — BT (R BELE 122 900, VT 75 Bk 1A} A4 B
F A S AF3829) ,37°CHEHE 30 min, 2 FEHEA
Jie A6 AR & (AL REE AW A F] L LS R2683) e
o A% 98 RN AT B Y, B A, B s (A5
Mateo TL, fE[E k2 F]) T WML I #1794, 1RSI,
Notch2 BHPEZR I My th BUAR B Fids ik, (1) FHPE
ML 8.0 ~25% (1 43) . 26% ~50% (2 4%) .
51% ~75% (3 43) . >75% (4 43) o, (2) P4 gL
SREE IO R 0 43 IR 1 43, RIR 55 BHPE 458
R 2 4y, AP A €N 3 4, BIA SR B, K FH
P 0 0 5RO e 40 i 4 € 3V R ) SR B
FVERIRRAE 4550 0 ~ 1 20 B, =2 43 M PH M,

1.3.3  FUskV . RIGREDT 5 4F, NRJESE | KIFR,
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1.4 Siit=2g)5vk R SPSS 25. 0 B F b BB
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Notch2 mRNA F&fIk(P <0.01) , W52,

F®2 AL IRST Notch2 mRNA 2257 LA (xx5)
Tab.2  Comparison of IRSI and Notch2 mRNA differences be-

tween adjacent and cancerous tissues

Al % IRS1 mRNA Notch2 mRNA
g 95 1.00 +0.06 1.00 +0.08
S 95 1.58 £0.42 0.68 +0.16
t1H 13.325 17.436
P <0.001 <0.001

2.2 IRSI Notch2 & [ 7€ %5 55 Fl i 2H 40 1) 25 57 L
B OSGeHAE, A4 IRS] & A B Rk R
FHET, Notch2 2 FIBAME A FRBEAL (P <0.01) , W3 3
FE 1,

2.3 AN[E) i PR s B AREIE 45 1 98 S8 5 s 40 21 TRST
Notch2 mRNA 2R [h# #4241 IRSI mRNA /K
SEAE TNM 2330 T ~ I3 o op s 234k IR T TR 2
T1 ~ T2 JCREEEEE RS TP T TNM 4338 T | ik 1K
AL R BE T3 ~ T4 A ik 25 5 % &, 1T Notch2
mRNA JHE (P <0.01) , W3 4,

[#1(%)]

Tab.3 Comparison of IRS1 and Notch2 protein differences between adjacent and cancerous tissues

w5 - IRSI 2 _ Notch2 % _
FHE B FHAER IR (% ) FH [H PHPEFR IR (% )
T A 95 30 65 31.58 57 38 60.00
a4 95 62 33 65.26 35 60 36.84
1 21.579 10.200
PH <0.001 0.001
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F4 G E AL IRST Noteh2 mRNA FA /KR [ AR BRARAE HH Y 28 5 LEAR. (s 2)

Tab.4 Comparison of differences in IRS1 and Notch2 mRNA expression levels in cancer tissues of colon cancer patients with different clini-

cal pathological features

moH % IRS1 mRNA LN P{H Notch2 mRNA fH PH

4531 3 50 1.55+0.40 0. 696 0.488 0.71 +0.19 1.777 0.789
‘Y 45 1.61 £0.44 0.65+0.13

AR <68 ¥ 46 1.57 £0.45 0.232 0.817 0.69 +0.21 0.587 0.559
=68 ¥ 49 1.59 +0.39 0.67 =0.11

Jiged B4R <3 cm 44 1.56 +0.43 0.464 0.644 0.70 £0.22 1.144 0.256
=3 cm 51 1.60 +0.41 0.66 +0.11

TNM 4334 [~ 61 1.27 £0.37 9.565 <0.001 0.78 +0.15 8.112 <0.001
14 34 2.14 £0.51 0.50 £0.18

MR ek 56 1.40 +0.32 4.882 <0.001 0.77 £0.17 6.506 <0.001
e 39 1.84 +£0.56 0.55+0.15

R R Tl ~T2 47 1.44 £0.35 3.199 0.002 0.78 £0.20 5.925 <0.001
T3 ~T4 48 1.72 £0.49 0.58 £0.12

N RERT 5 T 55 1.46 £0.41 3.335 0.001 0.75 £0.19 4.979 <0.001
H 40 1.75 +£0.43 0.58 £0.12

T 2L G848 75 TRSI  Notch2 2 H BHPER X
1 FEZZ1 IRST Notch2 £ 3Rk (e 4L = 0, x
200)
Fig.1 Expression of IRS1 and Notch2 proteins in cancer tissue

(immunohistochemistry staining, X 200)

2.4 il 40% IRSI  Notch2 mRNA ik /K 1y
ME g5 44 IRS1  Notch2 mRNA ik 7K
BHAK(r= -0.603,P <0.001),

2.5 1IRSI Notch2 mRNA 5 5 N ER 430
PIJFEZH 2 IRST Notch2 mRNA ik /K FFH(H 1.58 .

0.68 N FUE, ¥ 5N IRSI mRNA 5 %K 1k4H 49 4
(=1.58) Fil IRS1 mRNA xRkl 46 il ( <1.58),
Notch2 mRNA 5 & ik 41 44 ] ( =0. 68) F1 Notch2
mRNAMLF AL 51 I <0.68) ., 5 4R AETE 51 4
(HEAFE) 8T 44 i (BET-4) ;5 4F BAEAE% L IRSI
mRNAMKFE A4 5 T IRS1 mRNA & #£IA4H[67. 39%
(31/46 ) vs. 40.82% (20/49) (x* =6.739,P =0.009) ] ;
Notch2 mRNA 15 K352 & T Notch2 mRNA Ik k4
[68.18% (30/44) vs. 41.18% (21/51) (x* =6. 928,
P=0.008) ],

2.6 1RSI Notch2 mRNA 7EA: AL MIBET -4l ik 22 5+
b SAAA R, JET- 4 4140 IRST mRNA F
15, Notch2 mRNA F#{R (P <0.01) , L35,

RS5 AETEHMIET-HEZ AL IRST Notch2 mRNA 57 1
B (x+s)

Tab.5  Comparison of IRS1 and Notch2 mRNA differences in
cancer tissues between survival and death groups
4 5l %k RS mRNA Notch2 mRNA
el 51 1.41+0.37 0.79 £0.20
T4 44 1.78 £0.48 0.55+£0.11
¢ i 4.237 7.086
PH <0.001 <0.001

2.7 Cox [IABEV BT 25 Mg R E ARG 5 A NAFR
KRR USSR E ARG 5 AFENEG AN AR
i (IRE 207 w17, LA EiRg R P <0. 0533
H [ TNM 53-8 (1~ IIRAE > 0, TARRAE Sy 1) Jibieg 73
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WA 0, A 1) J412T RS mRNA (SEI(E) |
Notch2 mRNA (SZI{E) ] A 285 #EAT Z N ER Cox [1]
AABE TR ST | 245 5 s . TNM 23300 T30 e o A 7t
K RIS T3 ~ T4 A K ELLEHHS IRS1 mRNA &/
s e B ARG 5 AENAEAE G 3 | Noteh2
mRNA & ERPHE (P <0.05), 1%E6,

R6 ML EFEARIT 5 AENEAR Cox [MIAFHRL 3
Tab.6 Cox regression model analysis of the impact on 5-year sur-

vival of colon cancer patients
=

7T AL RS Notch2 mRNA K — B4 45 I B AR
JG 5 AR N AAF B T AN L g

Tab.7 Cancer tissue IRSI Notch2 mRNA . Comparison of the
predictive value of the combination of the two for the 5-
year survival of colon cancer patients

OB W AUC 9SwCl BRI HRRIE 0

IRS1 mRNA 1.52  0.830 0.739~0.899 0.734 0.766 0.500
Notch2 mRNA  0.64 0.836 0.746 ~0.904 0.758 0.805 0.563
THBE 0.925 0.852~0.969 0.931 0.761 0.692

Cr s BI1E SE{ Wald{8 P1§ HRMHE  95%CI

TNM M 0.914 0.302 9.160 0.002 2.494 1.380 ~4.508
JRg /AL 0.825 0.298 7.664 0.006 2.282 1.272 ~4.092
R T3 ~T4 1.056 0.412 6.570 0.010 2.875 1.282 ~6.446
RS2 0.869 0.295 8.678 0.003 2.385 1.337 ~4.251
IRSI mRNA & 1.172 0.356 10.838 0.001 3.228 1.607 ~6.487
Notch2 mRNA & —0.797 0.219 13.244 <0.001 0.451 0.293 ~0.692

2.8 45 R H 4 IRST  Notch2 mRNA Fil il
FHARJE S AENAERME  SHlZ R E AN
IRSI Notch2 mRNA } Z 35 BG X B35 5 4FNAEFERY
AT E ROC i1 £k, Jf 115 AUC, 45 2R /R IRSI
Notch2 mRNA ¢ —F 1A W 45 e i RS 5 4F N
HAERY AUC 435104 0. 830 .0. 836 .0. 925, —FH B A1
T& A BN RE (Z/P =2.240/0. 025,2. 099/
0.035), WKl 2 F1k 7,

2 JEZUIRST Notch2 mRNA K — 3 1675 Tl 4% i 9 F 4%
ARG 5 AFNAAFRY ROC 2k

Fig.2 Cancer tissue IRS1 Notch2 mRNA | ROC curve for predic-

ting 5-year survival of colon cancer patients using a combi-

nation of the two methods
3 0% i
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TGRS | 0 (A5 45 i e A o Y 0
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TRI7 OB L Yu SN 5T K B, B A 21
Notch2 FikHH o5 4 4UE AL, Notch2 LA it —4
Jore i e A 15, 024 R Ak, A3 S R, Notch2
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Notch2 7K {1 Y 45 T i 8 58 3 UG AR 72 R AR
AHFTE PR, 5 e FR o s 40 23 Noteh2 mRNA 1% 1
PHAPE R s o5 A U AR B 5 TNM 20 1 ~
I3 e vh i ok ORIEERBE T1 ~ T2 JCilk 4554675
R L #, TNM 43 399 T 399 e 1K o34k IR I TR
T3 ~ T4 AWM ELEFERL T B E RS Notch2 mRNA B
%, 5 Yu 27 A Kajiwara 251" BF5E 25 AR, 3R
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I R AT fiE A Noteh2 "R 9 T 2 0 465 iz g b i A ¢
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[R5 25 s B 5 RN TS . 5 AR INSE T 145 s
BERH LR IRS] mRNA & T 5 ENEFEIN R,
Notch2 mRNA Ik F 5 4F N A A7 1 /8 3 $ 7 g 4L 41
IRSI mRNA %55 & Notch2 mRNA %18 1 45 I 9 £ %
5AFENIET U 3 5 . ASBIF ST A IR, 52 45 o TR
B 5 AENAAFRAER R FR R TNM 200 T e 34k
FREEAR JRIEERIE T3 ~ T4 AWM E L5 TRST mRNA
11, Notch2 mRNA & & 47 R 3 5 968 41 41 IRS1  Notch2
mRNA W5 G X245 968 R 5 AR N AR B i it
DASCR s B X TR R a3 0 435 i i J8 o 4L
SEARETT , 25 T B S O AT R YT, DAE R A A7
1, IRS1 Notch2 mRNA 7 ] RE A P 25 W i F s R
J& 5 AEN TS R AE IR bR
4 &

g B iR, IRS1 14 iwm H 2 h & m R ik
Notch2 FARZRIE , I 5 Il PR BRFAE AR OG- R 52 i
TG, PR G T 5 4F N AE AP RE BT, A O PE A
PG A= Wy 48 br 90 1. A BESE G AEAE R 2 IRST
Notch2 X4 iz 9 09 EARAE FHL I B B8 1] OC 2 8 AN TH
A G — 2R IT
) JE 2R A 1R B R 25 ge
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Z o GRRFT IR T SRS R 18 SR E
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