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Correlation between gene mutation of colorectal cancer and clinicopathological features, efficacy and prognosis
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[Abstract] Objective To explore the relation between common gene mutations and clinicopathological features
in patients with colorectal cancer (CRC) in stage | —IV, and to analyze the correlation between gene mutations and
first-line therapeutic efficacy and prognosis in stage IV CRC patients. Methods Clinical data and tissue samples of
45 CRC patients in stage [ —IV were collected, next-generation sequencing (NGS) technology was adopted to detect
gene mutations for screening 10 genes with the highest mutation rate. The relation between common mutant genes and
clinicopathological features in stage I —IV CRC patients was analyzed, and the correlation between gene mutations
and first-line therapeutic efficacy and prognosis in stage [V CRC patients was explored. Results  The test results
of 45 patients revealed that ten genes with the highest mutation rate were as follows: TP53 (82.2%), KRAS (62.2%),
APC (60.0%), FLT3 (20.0%), PIK3CA (20.0%), ERBB2 (17.8%), BRCA2 (15.6%), DPYD (15.6%), POLE (15.6%), and
MSH6 (15.6%). Among which, TP53 mutation was associated with lymph node metastasis (P<0.05). The KRAS mutation
rate in patients with elevated serum CEA and CA199 was higher than that in patients with normal serum CEA and
CA199 (P<0.05). The APC mutation rate in patients with liver metastasis was higher than that in patients without liver
metastasis (P<0.05). In stage [V CRC patients, there was no correlation between common mutant genes and objective
response rate and disease control rate (P>0.05), whereas KRAS gene mutation was correlated with progression-free
survival (P<0.05). Conclusion The high-frequency mutated genes KRAS, APC and TP53 in CRC patients are highly
correlated with clinicopathological features. In stage IV CRC patients, patients with KRAS mutation have a shorter
progression-free survival, therefore genotyping can more accurately guide individualized therapy of patients.
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25 B 9% (colorectal cancer, CRC) 2R E T E 4
BRI A B UL T AL T E I 2 — o ARG
R, 2019 43R E CRC B AR BRI SET N7
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bisphosphate 3-kinase catalytic subunit alpha, PIK3CA)
AL IR SE 5 CRC 3 R BUS AHOC . (R,
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F1 456 CRC BEIGKRIEFZ R

Ilfa PRAFFAIE n HorH(%)

PE 5

B 22 48.9

E/gc: 23 51.1
A1

>65 % 9 20.0

<65 % 36 80.0
TNM 4348

I~ 12 26.7

e 33 73.3
ik it e A

s X 35 77.8

vaR S b 10 222
WROLZERERS

i 31 68.9

o 14 31.1
1L CEA

>5 ng/ml 33 73.3

<5 ng/mL 12 26.7
IMHE CA125

>35 U/mL 15 33.3

<35 U/mL 30 66.7
17 CA199

>37 U/mL 25 55.6

<37 U/mL 20 44.4
Lz i
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i i 6 13.3
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I8 2H BUREAS B - 2400 7 TR BE R 1000% . VarScan2 5
Tl BAAZ T R AR 5+ (single nucleotide variant, SNV ) Fl%H
AR e Fe N S S i PRI 8 {1 K 0.01,
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MSH6)(15.6%) , YLIEI 1, HE PR 728 S ) SR = 2 i X
A HUC i ik | [) SCO7% , BT I i 87 (2
1L T R D o k2D oy AR
B, SR ALK 1 9 SNV BIF 30 DNA 741 £
Ak AL R 2 S i 2 WL A ACRIER R 1Y) 5 AR
BB D TR ST, G>A B i &
AR e, GOT B ) R AR Z , ASC -
ASG B  AST B ffe . G>C - 1) e A AR BAIR

Altarations Sex
[ | F rame_Shift_Del I Female
I Male

[
[N BN S —)

ain
[} slmt
I Missense_Mutation
W non-framestift indel !eo

20

Bl 1 450 CRC A 35 2878 F T 10 f 1% 1



IS ES 202653 A% 48553

22 BAREELCRCEZIGRBILIFIEN £ A

2.2.1  TP53 KRAS APC J£[H 5875 5 CRC 5 I RS
FIRFIE R SC R A KA FE 2 1Y CRC B TPS3 7%
REm T M L5555 10 CRC B, L% CEA>S ng/mL.
1M CA199>37 U/mL %) CRC 3% KRAS 2875 % 5 T IfiL.
5 CEASS ng/mL . IfiL 7 CA199<37 U/mL ) CRC 4,
AT 55 R 1Y CRC B3 APC 7 R & T T %%
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1 CRC 4 (P<0.05), W32, ib— Dot B,
KRAS 27 1) 28 Bl f8. & v, LA p.G12D(7/28,25.0%) .
p.GI2V(6/28,21.4%) .p.G13D (6/28,21.4%) % W, =
Foh B SR N 67.8% , A TR 7 BEAFAE 4 CRC
B GI2D GI12V . GI3D fi iR B R E R IG5
X(P>0.05), W3,

R2 TP53 . KRASAPCERERTE CRCEEZIGKFEEFENXZRE[n(%)]

TP53 KRAS APC
IR AL geAs Bl BpAE g0 ALY Hga i GRAF Y Hga R
(n=37)  (n=8) X P (n=28) (n=17) X P (n=27) (n=18) X P
5
Tk 19(86.4) 3(13.6) 15(68.2)  7(31.8) 15(68.2) 7(31.8)
0.103  0.748 0.650  0.420 1201 0273
Lot 18(78.3) 5(21.7) 13(56.5)  10(43.5) 12(522)  11(47.8)
A
>65 % 9(100.0) 0 5(55.6) 4(44.4) 7(77.8) 2(22.2)
— 0.179 0.006  0.939 0.700  0.403
<65% 28(77.8) 8(22.2) 23(63.9) 13(36.1) 20(55.6)  16(44.4)
TNM 43
[ ~1113% 10(83.3) 2(16.7) 6(50.0)  6(50.0) 9(75.0) 3(25.0)
0.105  0.747 0452 0.502 0.800  0.371
IV 27(81.8) 6(18.2) 22(66.7)  11(33.3) 18(54.5)  15(45.5)
Jiges i e v
Iekeb i 31(88.6) 4(11.4) 19(54.3)  16(45.7) 20(57.1)  15(42.9)
2,609 0.106 2.838  0.092 0.134  0.714
kgs i 6(60.0)  4(40.0) 9(90.0) 1(10.0) 7(70.0) 3(30.0)
NS 2
H 29(93.5)  2(6.5) 20(64.5) 11(35.5) 17(54.8)  14(45.2)
6.431  0.011 0.223  0.637 1.106  0.293
T 8(57.1) 6(42.9) 8(57.1)  6(42.9) 10(71.4) 4(28.6)
1L 7% CEA
>5 ng/mL 28(84.8) 5(15.2) 25(75.8)  8(24.2) 21(63.6)  12(36.4)
0.105  0.746 7.607  0.006 0232  0.630
<5 ng/mL 9(75.0) 3(25.0) 3(25.0)  9(75.0) 6(50.0) 6(50.0)
1% CA125
>35 U/mL 14(93.3)  1(6.7) 9(60.0)  6(40.0) 6(40.0) 9(60.0)
0.931 0.335 0.047  0.828 3.750  0.053
<35 U/mL 23(76.7) 7(23.3) 19(63.3)  11(36.7) 21(70.0) 9(30.0)
3% CA199
>37 U/mL 20(80.0) 5(20.0) 19(76.0)  6(24.0) 16(64.0) 9(36.0)
0.002  0.965 4543 0.033 0.375  0.540
<37 U/mL 17(85.0) 3(15.0) 9(45.0)  11(55.0) 11(55.0) 9(45.0)
TR
e 20(83.3) 4(16.7) . 16(66.7)  8(33.3) X 16(66.7) 8(33.3)
— 1.000 — 1.000 — 0.047
g 7(77.8) 2(22.2) 6(66.7)  3(33.3) 2(222) 7(77.8)
filif% %%
1 11(91.7)  1(8.3) . 9(75.0)  3(25.0) ) 6(50.0) 6(50.0) v
— 0.379" — 0.703" — 0.731"
¥ 16(76.2) 5(23.8) 13(61.9) 8(38.1) 12(57.1) 9(42.9)
i R
i 5(83.3) 1(16.7) _ 5(83.3) 1(16.7) _ 1(16.7) 5(83.3)
— 1.000 — 0.637" — 0.070
b 22(81.5) 5(18.5) 17(63.0)  10(37.0) 17(63.0)  10(37.0)

W # R Fisher i VIR
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£3 KRAS GI2D.GI2V.GI3DRT S CRC BEIGKRIEHFMTERIXE[n(%)]

KRAS G12D KRAS GI2V KRAS G13D
AR ERRRAE SR Al W A R PIE GRAF Y Wi A 8 PIE GEAR Y LSgaceii Py
(n=7) (n=21) (n=6) (n=22) (n=6) (n=22)
el
Bk 2(13.3) 13(86.7) 2(13.3) 13(86.7) 5(33.3) 10(66.7)
0.198 0.372 0.173
Lk 5(38.5) 8(61.5) 4(30.8) 9(69.2) 1(7.7) 12(92.3)
AR
=65 % 2(40.0) 3(60.0) 1(20.0) 4(80.0) 1(20.0) 4(80.0)
0.574 1.000 1.000
<65 % 5(21.7) 18(78.3) 5(21.7) 18(78.3) 5(21.7) 18(78.3)
TNM 431
T ~IITHH 3(50.0) 3(50.0) 2(33.3) 4(66.7) 0 6(100.0)
0.144 0.581 0.289
Vi 4(18.2) 18(81.8) 4(18.2) 18(81.8) 6(27.3) 16(72.7)
PeivIeg it Ar
gt 4(21.1) 15(78.9) 6(31.6) 13(68.4) 3(15.8) 16(84.2)
0.646 0.136 0.352
VEE S ik 3(33.3) 6(66.7) 0 9(100.0) 3(33.3) 6(66.7)
LR
i 4(20.0) 16(80.0) 5(25.0) 15(75.0) 4(20.0) 16(80.0)
0.371 0.640 1.000
o 3(37.5) 5(62.5) 1(12.5) 7(87.5) 2(25.0) 6(75.0)
I3 CEA
>5 ng/mL 6(24.0) 19(76.0) 5(20.0) 20(80.0) 6(24.0) 19(76.0)
1.000 0.530 1.000
<5 ng/mL 1(33.3) 2(66.7) 1(33.3) 2(66.7) 0 3(100.0)
.3 CA125
>35 U/mL 1(11.1) 8(88.9) 2(22.2) 7(77.8) 3(33.3) 6(66.7)
0.371 1.000 0.352
<35 U/mL 6(31.6) 13(68.4) 4(21.1) 15(78.9) 3(15.8) 16(84.2)
1fiL 7% CA199
>37 U/mL 5(26.3) 14(73.7) 3(57.1) 16(42.9) 4(21.0) 15(79.0)
1.000 0.352 1.000
<37 U/mL 2(22.2) 7(77.8) 3(70.0) 6(30.0) 2(22.2) 7(77.8)
JFEERS
H 4(25.0) 12(75.0) 3(18.8) 13(81.2) 3(18.8) 13(81.2)
0.541 1.000 1.000
o 0 6(100.0) 1(16.7) 5(83.3) 3(50.0) 3(50.0)
il 7%
H 2(22.2) 7(77.8) 1(11.1) 8(88.9) 2(22.2) 7(77.8)
1.000 0.616 1.000
s 2(15.4) 11(84.6) 3(23.1) 10(76.9) 4(30.8) 9(69.2)
MR
H 1(20.0) 4(80.0) 1(20.0) 4(80.0) 1(20.0) 4(80.0)
1.000 1.000 1.000
P 3(17.6) 14(82.4) 3(17.6) 14(82.4) 5(29.4) 12(70.6)

T8t TAREA <40, Ferb 1 PSR T DO 3
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222 HAbILPHZEAS 5 CRC B I PR BRASAE 1 G
Z N [EI PR BERAE 1Y CRC SR 3% 19 FLT3 . PIK3CA .

ERBB2 .BRCA2 .DPYD .POLE MSH6 3£ [ 58 28 % 2% 3
TG X (P>0.05), W4,

x4 HMERRTECRCEEIRKFEFENXR[(%)]
FLT3 PIK3CA ERBB2 BRCA2
i i 2L _—
s gepm Epm ME P sl WREm P P golm WRER XM P el Wm0 P
SR(N
(n=9) (n=36) (n=9) (n=36) (n=8) (n=37) (n=7) (n=38)
51
Pl 4(182)  18(81.8) 3(13.6) 19(86.4) 4(182) 18(81.8) 3(13.6) 19(86.4)
0.006 0941 0450 0.502 0.103  0.749 0.004 0949
g 5(21.7)  18(78.3) 6(26.1) 17(73.9) 4(17.4)  19(82.6) 4(17.4)  19(82.6)
AEY
>65% 2(222)  7(77.8) 2(222) 7(77.8) 1(11.1)  8(88.9) 1(11.1)  8(88.9)
0.078  0.780 0.078  0.780 0.010 0922 0011 0918
<65% 7(19.4)  29(80.6) 7(19.4) 29(80.6) 7(19.4)  29(80.6) 6(16.7) 30(83.3)
TNM 4334
1 ~1113H 5(417)  7(58.3) 2(16.7) 10(83.3) 2(16.7) 10(83.3) 2(16.7)  10(83.3)
3132 0077 0.007 0933 0.105  0.747 0.116 0733
Vi 4(12.1)  29(87.9) 7(212) 26(78.8) 6(182) 27(81.8) 5(152) 28(84.8)
Sl FAL
felgslasE 6(17.1)  29(82.9) 5(14.3) 30(85.7) 5(143)  30(85.7) 5(14.3)  30(85.7)
0201  0.654 1.808  0.179 0459 0498 0.003 0956
kg 3(30.0)  7(70.0) 4(40.0)  6(60.0) 3(30.0)  7(70.0) 2(20.0)  8(80.0)
WRELZE RS
H 7(22.6)  24(774) 4(12.9) 27(87.1) 6(19.4) 25(80.6) 3(9.7)  28(90.3)
0.058  0.809 1.873  0.171 0.000  0.993 1380 0.240
¥ 2(143)  12(85.7) 5(357)  9(64.3) 2(14.3) 12(85.7) 4(28.6) 10(71.4)
1LY CEA
>5 ng/ml. 8(242)  25(75.8) 6(18.2) 27(81.8) 5(152) 28(84.8) 4(12.1)  29(87.9)
0575 0448 0.007 0933 0.105  0.746 0347 0556
<5 ng/mL 1(83)  11(91.7) 3(25.0)  9(75.0) 3(25.0)  9(75.0) 3(250)  9(75.0)
I3 CA125
>35 U/mL 1(6.7)  14(933) 1(6.7) 14(93.3) 3(20.0)  12(80.0) 1(6.7)  14(93.3)
1406 0236 1406 0.236 0.019  0.890 0529 0467
<35 U/mL 8(26.7)  22(73.3) 8(26.7) 22(733) 5(16.7) 25(83.3) 6(20.0) 24(80.0)
1Mi7% CA199
>37 UL 3(120)  22(88.0) 6(24.0) 19(76.0) 4(16.0)  21(84.0) 2(8.0)  23(92.0)
1266 0261 0.141  0.708 0011 0917 1322 0250
<37 UL 6(30.0)  14(70.0) 3(15.0) 17(85.0) 4(20.0)  16(80.0) 5(250) 15(75.0)
JH%RS
H 3(12.5)  21(875) 5(20.8) 19(79.2) 4(16.7)  20(83.3) 3(12.5) 21(875)
— 1.000" —  1.000" —  1.000" — 0597
I 1(11.1)  8(88.9) 2(222)  7(77.8) 2(222)  7(77.8) 2(222)  7(77.8)
il 7%
H 1(83)  11(91.7) 3(25.0)  9(75.0) 2(16.7)  10(83.3) 2(16.7) 10(83.3)
— 1.000 —  1.000° — 1000 — 10007
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