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[Abstract] Objective To investigate the correlation between the expressions of TGFBR2 and microsatellite instability
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(MSI) in colorectal cancer (CRC) tissues, and the relationship between the two protein molecules and clinicopathological
parameters. Methods The CRC and adjacent tissues of 184 patients with CRC pathologically diagnosed in the Second
Affiliated Hospital of Kunming Medical University from January 1, 2019 to September 30, 2019 were collected, the expression
of MSI was detected by capillary electrophoresis (CE), and the expressions of MMR and TGFBR2 proteins were detected by
immunohistochemistry (IHC). Kappa consistency test was used to analyze the consistency of IHC and CE MSI results. The
relative TGFPR2 mRNA expression was detected by quantitative reverse transcriptase-polymerase chain reaction (QRT-PCR). Rank
sum test was used to analyze the correlation between TGFBR2 gene mutation and MSI, and the relationship between TGFSR2
mRNA relative expression level and clinicopathological parameters. Results Among 184 CRC tissue samples, 152 cases (82.6%,
152/184) were microsatellite instability low-frequency (MSI-L)/microsatellite stability (MSS) and 32 cases (17.4%, 32/184) were
microsatellite instability high-frequency (MSI-H). The main results of MSI detected by CE and IHC were highly consistent, and the
Kappa consistency coefficient was 0.922 (P<0.001). Compared with MSI-L/MSS, MSI-H mostly occurred in patients with stages
[ -1 colon cancer without lymph node metastasis (P<0.05). The protein and mRNA expression levels of TGFBR2 in CRC tissues
were higher than those in the adjacent tissues (P<0.01). The mutation rate of TGFBR2 gene in MSI-H CRC was higher than that
in MSI-L/MSS CRC [93.3%(28/30) vs. 14.9%(23/154), P<0.01]. The relative expression of TGFBR2 mRNA in MSI-H group was
higher than that in MSI-L/MSS group (7.93 + 0.36 vs. 4.47 + 1.31, P<0.01), was higher in para-cancer tissues than in CRC tissues
(9.38 £ 0.82 vs. 4.76 = 1.63, P<0.01). The relative expressions of TGFPR2 mRNA in colon, tumors without metastasis, lymph node
without metastasis and TNM [ - II stages CRC tissues were higher (P<0.05). Conclusion The expressions of MSI and TGFBR2

are consistent and synergistic in tumor site, lymph node metastasis, and TNM stage.
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Tab.1 Primer sequence of qRT-PCR
S S5 (5-3")
IF 4 : TCGCCTCCAAGAATGTAAGT

BAT-2S .

JZ X4 : TCTGCATTTTAACTATGGCTC

1F 4% : TGACTACTTTTGACTTCAGCC
BAT-26

JZ X4 : AACCATTCAACATTTTTAACCC

1F X4%: ACTCACTCTAGTGATAAATCGGG
D5S346

JZ 4% : AGCAGATAAGACAGTATTACTAGTT

1F 4% : GGAAGAATCAAATAGACAAT
DI175250 .

2 4% . GCTGGCCATATATATATTTAAACC

1F 4% : AAACAGGATGCCTGCCTTTA
D25123

S X5%: GGACTTTCCACCTATGGGAC

1F 4% : TGGAAGGACTCATGACCACA
TGFpBR2 .

JZ X% : TTCAGCTCAGGGATGACCTT

1F X4 : CAACATCAACAACACAGAG
GAPDH

JZ X% : CCGTCTTCCGCTCCTCAG
TGEBR2. kA K 7B 1T B2 1k

B (%) FN . P<0.05WZEFA G FE X
2 & S

2.1 CRCHUL KIEFZHLERHMSURES  CE
K 25 5 K%, 184 CRCAHLIREAH, 1524
(82.6%, 152/184) FMSI-L/MSS, FEI K HAH—4
LA ERE (MSI-L), BUICARR E A7 51 (MSS) 5 3251
(17.4%, 32/184) WMSI-H, M NPIELZ 75
AR (K1, #2).

THCHK M 25 R 7R, 4R MMREE FH BH A 2 0 7=
Ve TAMIA% , bR B kb aly (R . 184451
CRCHHMEA T, 15414](83.7%, 154/184) FMSI-L/
MSS, FRI F4FMMREE 43R5 ; 3001(16.3%,
30/184) AMSI-H, FI K 1FHol ZFMMREE [ #£ ik
R (E1, #2).

2.2 CEHIHCHKIMIMSIZE R —8 it Kappafils
iR WK, Kappa—E 1 £ %0°40.922(P<0.001), 1H

®2  CEMITHCH: MIMSIZE R i1 — k5 b
Tab.2 Consistency analysis of MSI results detected by CE
and THC

CE .
IHC A
MSI-H MSI-L/MSS
dMMR 29 1 30
pMMR 3 151 154
A1t 32 152 184

CE. ZH S PCREMBE HLIK KL ; THC. S b (f; MSL
T EATREME; MMR. 45004 ; AMMR. 5 c 1% 52 U e Gk
F; pMMR. FEICMEE A IER ; MSI-H. G 1AL ) BEAFRE 5
MSI-L/MSS. il AR AT E /i DR AR E
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CE and IHC detect MSI status in CRC organization
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CRCAI 43k, HIMSI-L/MSS (IHC x 200); D. MLH1/PMS27ECRCZ1Z1rh3eikdtatse . BIMSI-H (IHC x 200)
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2.3 MSI-HZH 5 MSI-L/MSSZH CRC i 2 Il PG 3 2
B RGEIHCK M 255, #1840 CRCEH 77
AMSI-HAH (n=30) 5MSI-L/MSS#H (n=154), MSI-H
LZRETHEW ., THKESEERRTNMW 1 —
I HYCRC, MSI-L/MSSZ &4 T . bl
CRC(P<0.05, #3).
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B [H1(%)]
Tab.3 Comparison of clinicopathological parameters of CRC

patients between MSI-H group and MSI-L/MSS group [1n(%)]
MSI-H4  MSI-L/MSS4L 7

A (n=30) (n=154) &

PE5 0.346 0.556
5 15(50.0) 86(55.8)
5’8 15(50.0) 68(44.2)

AR (%) 0.430 0.512
<60 12(40.0) 52(33.8)
=60 18(60.0) 102(66.2)

Jibggg A 6.864 0.009
47 23(76.7) 78(50.6)
H 7(23.3) 76(49.4)

Jib i e K 4% (em) 1.285 0.257
<5 16(53.3) 99(64.3)
= 14(46.7) 55(35.7)

s 11.948 0.001
[ A 15(50.0) 123(79.9)
iK1k 15(50.0) 31(20.1)

255 5.049 0.025
FH 7(23.3) 70(45.5)
B 23(76.7) 84(54.5)

TNM 53] 4775 0.029
-1 23(76.7) 85(55.2)
-1V 7(23.3) 69(44.8)

YU FRS T 1.911 0.167
R 21(70.0) 125(81.2)
R e 9(30.0) 29(18.8)

iR I T 2.690 0.101
E & 3(7.7) 36(18.6)
A )7 27(92.3) 118(81.4)

o P A 0.283 0.595
H 2(6.7) 15(9.7)
¥ 28(93.3) 139(90.3)

i ged i b 5 1.115 0.291
H 2(6.7) 21(13.6)
Jc 28(93.3) 133(86.4)

CRC. 45 H % ; MSI-H. f TR 5 B A Fa5E ; MSI-L/MSS.
T TR B AR /i R R

Med J Chin PLA, Vol. 47, No. 4, April, 2022 @

2.4 TGEFBR2E I{ECRCHL FIFIAH M  IHC
K45 5 B oR . TGFBR24E (A BHE KW 7= 4 & A T
S 0 BRI 20 L 5T, R R e B B R, R AR
JEE SRR, FEAE BT N kiR . TGEBR2EE
HAECRCALI LR IXBORFRIE, FHMREEN
27.7%(51/184); fEfass bk, MHERX
Fh85.9%(158/184), 2R Git2#7E L (P<0.01)
(E2).
2.5 TGFBR2IEHZAZHMSI K AR 306MSI-H
CRCHIZirh, 28%1(93.3%, 28/30)TGFBR2E [
FiRG K 1546IMSI-L/MSS CRCZ A, 234
(14.9%, 23/154)TGFBR2ZE 1% ikERK . TGFBR2
S FEMSI-H CRCZH 21 H Y 28748 R 15 T MSI-L/MSS
CRCA141(x’=77.028, P<0.01).
2.6 TGFBR2 mRNATECRCA LI i) ik il
qRT-PCRAGM 25 R /<, MSI-HZL TGFPR2 mRNA
Xk TMSI-L/MSS4, ZR A5 i¢E
X (7.93+0.36 vs. 4.47 + 1.31, Z=-4.782, P<0.01,
K3A); 57 H LU TGFBR2 mRNAMI N ik 75
T CRCHE, 235157 L (9.38 £0.82 vs.
4.76 + 1.63, Z=-11.763, P<0.01, [£I3B),
2.7 TGFPR2 mRNAMIX ik i 511 A HE 2 50
KFH  TGFPR2 mRNAMH X Ik 7 Im b #e |
TR EgERR . TNMA T — T CRCAL S
B, ZRA%itE L (P<0.05, #4).
3 i it

M D AELDNAJ {2 5340 TR A% S B A 1 3 TR 4
o, I EEARHIE R R AR AR, AT
HAREEN RIFREY . MMRASG LT W &
5| R AS P& 2 DI HE B [ (deficient mismatch repair,
dMMR), i3l T8 A A 5 il 5 T i B sk 4 TE 5 AN
b7 AR 25 M ST L ph T MIS U R Hh K 3 A 5
g, PR T MR SR, X TR R A
WEE T B MRS TR Rg, Witk
MSURE 5 8. W98 & B, MSI CRCE# K
ZRIATNMI AR | B R AR B Z5 R Al
TN, SRS S-SR MEIE (5-FU) it 32
TR 2 R 7 P FE T2 3% 44K 1 (programmed cell death 1
ligand 1, PD-L1) il 551 Canmp ) 2k b gl i)
JURBT) BUR, & CRCHUS PR AT ROPEM 94 5%
£ TR

TGF B 73 i 7E g 1 A ke e v i o o B2
TEF, TGEBZS G TGEBR2IEIZAS 53l M (ke i1,
TGFBR2JZ 404 F 1E 5 20 i A 968 4 i 3% 1
AW A, TGFEBR2AE & o ik Sk 5 T KR
i 1 b Jeg 1) e A= Ntk g, $E R TGEBR2 & —Fi il
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Tab.4 Relationship between TGFBR2 mRNA and

clinicopathological parameters of CRC patients (x+s)

I RS 2 5 [1;?(};%)] TGFBR2mRNA  Z P

Ll ~0.196 0.845
5 101(54.9)  5.10 = 1.63
s 83(45.1) 4.96 £ 1.91

() ~0.607 0.544
<60 64(34.8) 4.96 + 1.91
=60 120(65.2)  5.08 = 1.68

Jibgga A -6.472  0.000
7] 101(54.9)  5.76 +1.53
=47 83(45.1) 415+ 1.62

Ji e e K B4R (em) -0.849 0.396
<5 115(62.5) 4.94 + 1.68
=5 69(37.5) 5.20 + 1.89

SRR -1.653 0.098
L el 138(75.0)  S.11+1.47
%454k 46(25.0) 4.81 £2.45

W ELEE LS ~9.415 0.000
BEE 77(41.8) 3.67 £ 1.53
Bk 107(58.2)  6.02+1.16

TNMZ3 -9.290 0.000
I -1 108(58.7) 5.99 + 1.19
- 76(41.3) 3.68 + 1.54

Gt

200)
Fig.2 Expression of TGFBR2 protein in CRC tissues (IHC x 200)
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CEED)
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ZH SRS R -0.002 0.999
Jidia 146(79.3)  5.03+1.70
RN 38(20.7)  5.07+1.99
e T TR -0.850 0.395
b S & 39(21.2) 4.81 +1.62
B’ELE 145(78.8)  5.10 = 1.80
Jik A sk -1.642 0.101
&l 17(9.2) 4.38 +2.02
7o 167(90.8)  5.10+1.72
AR -4.294 0.000
H 23(12.5)  3.63+1.53
Jo 161(87.5)  5.24+1.70
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SRR P o GradyZ: "% 38 CRCAN i bR E AT
W R, b iR I MSICH P ofi CRC AN
o TGFBR2FIRBRI), 27Fh R I A MSS (Hp3Fp
CRCHNMIME - TGEBR2FZIR BRI ), L TGFBR2%E7E
A MSIFCRCEVIFI L

AW 5T R FHITHCHG I 184 9] CRC L AREAR &
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