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Changes of CALM1 gene expression and EGFR mutation in colorectal cancer and their clinical significance
ZHANG Lei,SHAO Feng, LI Lijun,et al.Department of Anorectal Surgery, Dongyang People's Hospital , Dongyang 322100,
China.

[Abstract] Objective To investigate the changes of calmodulin 1 (CALM1) gene expression and epidermal growth
factor receptor (EGFR) mutations in colorectal cancer (CRC) and their clinical significance. Methods A total of 100
patients with CRC were selected as the research subjects, all of whom underwent surgical treatment.The specimens of
surgically resected cancer tissues and normal tissues at the cutting edge of all patients were collected , and the expres—
sion of CALM1 gene and EGFR mutation in cancer tissues and normal tissues at the cutting edge were detected.The ex—
pression level of CALM1 gene and EGFR mutation in cancer tissues of patients with different clinicopathological charac—
teristics were compared.The patients were followed up for 3 years, the survival of patients with different expression lev—
els of CALM1 and EGFR mutant and wild—type patients were analyzed by Kaplan—-Meier method. Results The expres—
sion level of CALM1 gene and the proportion of EGFR mutant in cancer tissues were higher than those in normal tis—
sues at the cutting edge (1=28.09, x’=17.36, P<<0.05).The high expression of CALM1 gene and the proportions of EG-
FR mutations in patients with lymph node metastasis, Dukes stage C and low differentiation were higher than those
without lymph node metastasis, Dukes stage A-B and high/medium differentiation (x’=11.79,7.70, 7.96, 6.18, 7.30,
8.24, P<<0.05).The overall 3—year survival rates of patients with high expression of CALM1 gene and EGFR mutation
were statistically lower than the patients with low expression of CALM1 gene and EGFR wild type (x’=14.85,13.27, P<
0.05). Conclusion The expression level of CALM1 gene and the proportion of EGFR mutation in CRC tissues are
higher than those in normal tissues, and both of which were related to the clinicopathological characteristics and postop—

erative survival of patients.

. . [Key words] colorectal cancer; calmodulin 1; epi-
DOI:10.13558/j.cnki.issn1672-3686.2023.001.005

YE# B 2322100 7V PH, 45 BH T A R EE B T
AL

dermal growth factor receptor



SREFXERSHE 2023417 5521545 1 Clinical Education of General Practice  Jan.2023, Vol.21, No. 1 .19 -

S5 R R WL T R G IR, R g
FPHGE AN, BETTF ARV RIRYT 4SS B
B EERE R, (R AN AR A S5 SBT3 LA S 45
S RS R0 B . 59 8 A 1 (calmodulin 1,
CALM1) & CALM ZJ i) — P s 8 25 (1, BF 55 iR
CALMI R i & 488 & ™ (0 AR 25 E i b i)
35 K AE FABLEI i A SCilkiaE . R AE KT
ZAK (epidermal growth factor receptor, EGFR) J&—1>
T 1 52 AT S R G , EGFR 98705 nl S 380 ik A 37 e
SIS 55 kA B & B EGFR 48 53R/
20 it i 95 194 A T B A O (R AR 2
Tt P B 2R A5 T R X T B 52 T i 5 i — AT
ARWBFFEIRTY 45 B i B A e 4121 CALMI B[R 3k
KK R EGFR 28281 100 Je HE 5 HiUs (156 2, LAY
Ry I PR 35 45 B R n TS RIS 2% . GE
mr.

1 BERSHE

1.1 —yoR P 2017452 A £ 20184F 11 A
AR AE AR BH T N RBS B Be iR TT M 45 B iR s
100 BIE R FEXS G2, Horh B M 57 191 2 43 45
AEIA 41 ~ 89 %, -1 (65.16+11.82) % 5 ifIgd &R 457
2t Wi 52 1) e 48 B B KR AR <5 em
46 1], >5 cm 54 ] ; Wk EL 25 L RS 53 ) L R FE R
47 {71 5 Dukes 43 # - A # 20 5] . B # 28 7] . C ]
52 1515 v o Ak 32 4] v a4k 48 1 AR Ak 20 1
PANREALSE : O¥HEZ FARIBIT ARG 2k
RIS I I R M S5 B s QARG BIR 32 0T
97 . HEBR : O 0 B Th g 05 & s @ FH %
P e g B0 X LA 25 B & 5 O™ T RS Al
5 @ IS 2L BE I D) RE S A R Y he
REfig ;s @R A IE T AR s s DR IR sl i 3L 10
2 @k Z AR R AR L T EVIbR A s OFfFfE A
B G e M SO M 5 02K 17 R 5 DDA HAh
PR MBI TR . AR R A BE R
st AR E B E SR .

1.2 Jrik

1.2.1 CALMI KRB W R ETAR
VI LSRN 2500 # SR AR | 3% TR1zol 2474
PR IR RNA, A RNA 528V | B 8 754 3
SEARTE MRS CALM1-RNA 3908 S5 & kA 30 e
S, 2237 °C 30 min, 98 °C 5 min, —20 CI#£7E .
i H CALM1-RNA 33 Sl ) G SRR S 5 1)
HEAT S 9O e R G MR S R N SR

95 °C 1 min, 60 °C 1 min, 75 °C 5 min, 3 35 1§
WA RRYEDEL 3K, R 24 kit
B ARG LSS B iR B R 412 CALMT A
SIFRIRIKTAE I 53 B H CALMI SE R =P #3%
KK FAE N R RIR, < PHRIK DN IEEL,
1.2.2  EGFR &R A FUW A2 &)
G 0EF A ZURCA A IS O, B S0 mg B
2 ml .04, F DNA $2 B0 & 458 HUDNA, >R H
ABI 7500 5 B %€ ) 5 & PCR UK il EGFR 3%
18~21 A I A 3 29 B AR, 43 #7 EGFR 28748
T, BT AT AV E 2™ s Fae G G v B 5

123 BREEREYS A B RS SR ER Rl T 3 4
WAL T2 E A A N U R A AR O, OF
PATAAE T o

13 Geitsfrs R SPSS 26.0 8k k4740 2%
Ko, T OB L B oA i 25 (ats ) R, K H 1
R 50 5 TR} LR A A 56 5 CALM JE Rl R34
IR S EGFR S22 16 B A 4 28R 1 Kaplan—Meier
BT, 2l A AR I Z T H Log—rank K55 Ho AL 40
LR, B P<0.05 HESALGITE X,

2 #R

2.1 SiHWEEASMYIZIE R HZ CALM 5
FIRIK M EGFR 828 [0 L L3R 1

R RS HYIZIE R S CALMI JE K #35 J EGFR 2848

T g
EGFR/#1]( % )
205 n CALM1
i iS22 %A
JE A 2R 100 0.83+0.16* 33(33.00)* 67(67.00)

YIZIE w44 100 035+0.06  9( 9.00) 91(91.00)
o S IE A, P<0.05,

1% 1 0] UL, 5 B iR 4 20 CALM JE R 3538
IRV S EGFR 248 R LU s T U Zx B W A4, 2 57
YISt L (1=28.09,x=17.36, P} <0.05) ,
2.2 AN[ANIG PRI HEARFIE B R 414 CALM 1 JE (K 3%
KAV B EGFR 28285 I LA W46 2

2R 2 AT UL AN RIS A Rg A e R
Jo AR B CALMI1 LA 51 3235 \EGFR 2825 7Y L 441
L, 2RI 5 5 B L (x4 511=0.44.0.26;
1.99.3.15;2.62.2.67;2.69.3.18, P #>0.05) ; A ik
CLZ5# 4%  Dukes 73101 C 1 RS (L FEFE 83 CALMI
S ik (EGFR 287880 5 o i T IC ik L 2556 8
Dukes 77 1] A~B ] m/mh o AR B B, 22 S 1A




.20 - SREZRKRSHATE 20234F 1 H 52155 18] Clinical Education of General Practice Jan.2023, Vol.21, No. 1

Giiter i (x5 91=11.79.7.70;7.96 . 6.18 5 7.30 .,

8.24, P <0.05),

F2  OR[AING A EARAE AR E A1 41 CALM LR 3R 3K7KF- S EGFR 2828 1% 00 e 45

CALM1 FEPH ik EGFR %78
S BRAAIE n —
F 721k (n=48) k3235 (n=52) FRAR (n=33) B 8 (n=67)
P51 5 57 29(50.88) 28(49.12) 20(35.09) 37(64.91)
g 43 19(44.19) 24(55.81) 13(30.23) 30(69.77)
AR <65 ¥ 51 28(54.90) 23(45.10) 21(41.18) 30(58.82)
>65 % 49 20(40.82) 29(59.18) 12(24.49) 37(75.75)
i AR AL %k 52 29(55.77) 23(44.23) 21(40.38) 31(59.62)
HW 48 19(39.48) 29(60.42) 12(25.00) 36(75.00)
BRI ERE <5 em 46 18(39.13) 28(60.87) 11(23.91) 35(76.09)
>5 em 54 30(55.56) 24(44.44) 22(40.74) 32(59.26)
NS A o 53 34(64.15) 19(35.85) 24(45.28) 29(54.72)
i 47 14(29.79) 33(70.21) 9(19.15) 38(80.85)
Dukes 4331 A~BiH 48 16(33.33) 32(66.67) 10(20.83) 38(79.17)
i 52 32(61.54) 20(38.46) 23(44.23) 29(55.77)
AR fi% 20 15(75.00) 5(25.00) 12(60.00) 8(40.00)
ks 80 33(41.25) 47(58.75) 21(26.25) 59(73.75)

2.3 Rt EAE], 100 145 R i s e At 35 il
4265 B FITENG , 3 AEMRAEER N 35.00% .

10 }

0.8

# 06 |
ﬁ 21
K 04 | _MGALMI &3k
0 _GALM KRk
[ GALMI1
0.2 [oF Sua 2l )=
& GALMI
0o | ST o2 )
0 10 20 30 40
ARl A

1 CALMI RN mRE HHRFRBELFAME
A 1.2 0] DL, CALM1 &[5 5 &35 Fll EGFR %8
AR E 5 CALMI JE IR 5 1 EGFR 7 4= 7l /&
3 AEH(45.83% . 42.42%vs82.69% . 76.12% ) [,
B, ZRMAGIEE L (51 1=14.85.13.27, P ¥
<0.05),
3 itig
g H R E S s S T AR
15 RS R AR, AR IF 58 & B 100 51l 45
[l £ 3 3 AR ALK A 35.00% , WA T 5K il st 2!
WAL Y 37.76% , T RE- S AREAR RIS A 22574

2.4  CALMI & & =ik SRR AEAE I A EG-
FR 2875 B 5 8 A RUAFE 2R LI 1. 1 2

1.0 o =
08
M 06 f
ﬁ 21531
X 04 | mEGFR%‘%”{‘@
B - EGFR Bf A Y
0 EGFR
02 SRAFR K 5 J5
& EGFR
0o | Lisgaceilly o2 )=
* ! | ! | !
0 10 20 30 40

Fif () H

B2 EGFRZASRIGEFAE M B H A AL
K AHB AR AS B AR S RS B . BRI,
PRZE S W 45 1 6 oA TR B 19 PR 25 X6 I R AR
W TR LA s AR AR N

CALMI J&: CALM ZIG IS 25 A2 R 1, Hk
KK 5 Z R RE A OC , 2 5 e A MG 5 A A%
TEMIE S A il B — AR, B9 & B CALM ZK %
FE PRITE 11 9 o 53k 925819 EGFR J& 52 1R B 1 1
FATR VA , TE M 2 L rh 3 A 7z, SRR R PR R AR
SEA a8 L PO R R SR R R, 2 5 R
i B R R SRR ARSI & B A



SREFXERSHE 2023417 5521545 1 Clinical Education of General Practice  Jan.2023, Vol.21, No. 1 .21 -

21 CALM1 B PK 3K 7KF-Fl EGFR 28 748 R LY 5] 127 7y
FUIGIEH AL, 55 75 0 R 2= 25 2 SO 98—
3, ¥R CALMI LR =ik FIMMEGFR 2425 5
e 2 A o S AR IR 9 K BRAS h B 45 75 B8 Dukes
G381 C Y Ao fO R B R CALMI 6 R & 3R 56
EGFR 228 I L 45 i3 T Jo ik B 25 74 7% . Dukes 5318
A~BI /AR B SR CALMI R[N 5R56
JKF-FTEGFR 2878 5 25 T i F 3 1A I RS BRAAIE
KRB Y], ] He X 45 B e e I A UE B PR
UINIE

ARG K P CALM 1 K&K 755 3K \EGFR 2%
AR 3R AAE RN TIRERS B AR R R
CALM1 JE K 63k K F- H1 EGFR 2875 5 45 B 9 6
HEAF BTG . CALM SR /3 SIAFAE
TR G e b (R AR 0 4 2 58 4 )
1), 85 RGBT 2 S5 H UM IE A8 n A4
KANHEFE . WFFE B 7s CALM 05 A% b 3k R 5k i
SRR AR B A 22 Bl iE AT ¢, I HL T 38
i Z IR AR AR I R e B VR, AT AR R LI R
FEIRAF B0 W 2B A AN DL o BUTE S5 L R b
CALM1 &K FRik bR ] fE EiE i iR 22 e 7%, 3
TN FEFUS A R FFET KK . EGFR J&—F 545 Y
608 NS I v NG R 8 A B8 N R e e ) R e
FIYHMIN , EGFR 2848 235 R Z AP , FEWLIKIE
A LU A ) A R AR R e 20 AL (R 28 N
B SEZE b A MO T, S e WU e
CALM1 2N 72635 \EGFR 528 BITE 45 1 I 1 &
Az R J v B B R E AT [ A S g 1 &
SR £ U SR o i PR T e A CALM
FEIH R A EGFR 2848 RIS IS Wil B I R %
Wals AR T i — DK R AR A e R A A
fERE

ZE AR, 45 H R R4 CALM T KR k0K
-} EGFR 2878 Y |5 s FUIZ E w418, &
5 B I R BEURRAE AR S5 A A IS AT 56 0 ARIR
WFFE A Z A FEFREA R RGE BD  R R DI R4
F B R WRES E R h i KA R, 1T
T2 R

S 3k
1 Christodoulides N, Lami M, Malietzis G, et al. Sporadic

10

11

12

colorectal cancer in adolescents and young adults: A
scoping review of a growing healthcare concern[J].Int J
Colorectal Dis,2020,35(8):1413-1421.
Liu T,Han X, Zheng S,et al. CALM1 promotes progres-
sion and dampens chemosensitivity to EGFR inhibitor
in esophageal squamous cell carcinoma[J]. Cancer Cell
Int,2021,21(1):121.
Li WY,Zhao TT,Xu HM,et al.The role of EGFR muta-
tion as a prognostic factor in survival after diagnosis of
brain metastasis in non—small cell lung cancer: A sys-
tematic review and meta—analysis[J]. BMC Cancer, 2019,
19(1):145.
Veld JV,Beek KJ, Consten ECJ,et al.Definition of large
bowel obstruction by primary colorectal cancer:A system-
atic review[J].Colorectal Dis,2021,23(4):787-804.
SO, A , T Bk .2008-2014 4R 1L TR X 45 H )
T8 KR ANBET R AEAT AT D). AR IR BT IR AR &, 2021,
28(14):1061-1066.
Sunitha J,Mahendra J,Mahendra L,et al.Molecular dock-
ing studies of a—mangostin with oral cancer targets AR-
RB1, FLNA, CALM3 and HTT[J]. Bioinformation, 2020, 16
(8):625-630.
Melosky B, Kambartel K, Héntschel M, et al. Worldwide
prevalence of epidermal growth factor receptor mutations
in non-small cell lung cancer: A meta—analysis[J]. Mol
Diagn Ther,2022,26(1):7-18.
B, X AV, 45 .CALM 1 76 &8 W95 40 il e 2121
IR Y R IR, B s R R K 2E 2R 4R, 2020, 43(4) 1 439-
443,448.
ZEXF KIS .miR-133 I EGFR fE45 i 4140 P iy 3%
ik NI PR B ST B 20 R 5E L 2020, 37(8) £ 1213 -
1215,1219.
Lei Y,Yu T,Li C,et al.Expression of CAMKI1 and its as-
sociation with clinicopathologic characteristics in pancre-
atic cancer[J].J Cell Mol Med,2021,25(2):1198-1206.
Huang J,Pan Y,Hu G,et al.SRC fine—tunes ADAM10
shedding activity to promote pituitary adenoma cell pro-
gression[J].FEBS J,2020,287(1):190-204.
Holleman MS, Al MJ, Zaim R, et al. Cost—effectiveness
analysis of the first-line EGFR-TKIs in patients with
non-small cell lung cancer harbouring EGFR mutations
[J].Eur J Health Econ,2020,21(1):153-164.

(ki HIY 2022-08-03)

(RSO )



