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Abstract

Background and purpose: Colorectal cancer is the third most common type of cancer in terms
of incidence and the second most common cause of cancer-related death worldwide. The aim of this study
was to investigate the expression of CTGF and MLH1 gene in colorectal cancer tumor tissues and
adjacent normal tissues in patients in Golestan province.

Materials and methods: In this experimental study, 20 colorectal cancer tissue samples and 20
adjacent healthy tissue samples were collected from Sayad Shirazi Hospital Research Center, Gorgan.
After RNA extraction, cDNA synthesis and primer design, the expresion of CTGF and MLH1 genes were
measured by Real Time PCR. Statistical analysis of data was done in Graphpad Prism software.

Results: According to findings, increase was seen in the CTGF gene expression level in tumor
tissue to the adjacent healthy tissue (P<0.05), while the ratio of the MLH1 gene expression in the tumor
tissue to the adjacent healthy tissue decreased (P<0.05).

Conclusion: This study showed that increased expression levels of CTGF gene and decreased

expression levels of MLH1 gene play roles in colorectal cancer.

Keywords: colorectal cancer, gene expression, CTGF, MLH1, Golestan province

J Mazandaran Univ Med Sci 2023; 32 (218): 80-86 (Persian).

Corresponding Author: Farkhondeh Nemati - Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran.
(E-mail: farkhondehnemati@gmail.com)

80


mailto:farkhondehnemati@gmail.com\)
http://jmums.mazums.ac.ir/article-1-18817-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-13 ]

oo (—S b}y eo—Lcoll b a_Las
(80-86) 1401 Jtw sidwl 218 s)lads @93 § ¢, 2)93

jl pizena ja yl jglan Yloji slncasls g JLiS jglS (s jw
izl S glial glyllisn

a; Uivn al il (5)gogi slocualy jaMLH1 g CTGF yj glu ) p

1609 ikl el
2 o3 b i b
23S

03 r 3 a5 S0 e p 55 s 3 59 A5 5 Ol s f 5 a g JES ST Ol e B0 9 il
@ 5131 gy se 5 (Sl ;3 MLHL 3 CTGF 05 0l s p canllan ol 5 Ooa ool 0 301 S Olgar nl oo
Al gr Od lid OLStn I omar 53 OT Jslams Jla i ol 5 JIST, 58 0l

60T Hslome Wl Sl 650520 5 JUST, 87 Sl o 8L & g0 200 a2 Lo ST adlllae 1 55 :la s, 9 3lge
(el b SEDNA i sRNA el Sl e s (5557 pazr 08 8 (51 3l Ol Sliins S0
SIS e b osls (o LT JIUT 5 28 8 5l 5 toniw 5, 50 Real Time PCR 5, UMLHL 5 CTGF sla0 0l
A el s 1k

S o s (P<O/0S) et asls 2531 OT sloms Wl 3L 4y 3055 3L 53 CTGF 0 0Ly s Hlnaidly
(P<0/05) ol axisls j2alS 0Ty gloes Al S8L @ e 5 3L s MLHL 05 0L s

Ol e 552 55 Ol S2alS LMLHL 05 5 0le (21531 LCTGF 05 ¢ ol andllas glaadl olul p splbicul

S i) 2 QST S

OldE Ol MLHL « CTGF 0 0l «JUS ) 418”0l 1w 26308 (sl 019

4o b0

sBradham L g )L sl (CTGF) Lies C3L s
Aol Calibes slaog 8 0T 51 o .(3) 45 2SO, Kan
Calizee lad glo Law g &l 5 s CTGF 8™ Wlos S
sladsw 5 5505 slad o oz il b Lile
e e Slgzr SICTGF (4-8)5 58 Al 5 (slaoeals
o)l ss |5 (Modular Protein Domains)

E-mail: farkhondehnemati@gmail.com

Caly 565 550555 Olbp das o Ol Soliions

3,05 5l 3 p s 455 53 3 50 GO ju g 3035
O o 51 56 e 565 0 e pmag 15 OT Loy LeT
oS Ll g5 g0 ol 0 dasOls al o (1) Al o
ol 5 (STt i 53 (J5ST g slads) L

b pole auaSTH5 g (6 doly oSl 315T oSl = o 035 8 rgiame ilge

Ol e o318 ¢ Sl 51T BN € g (306 ol ¢ ol S § 09 8 0S5 5] ol )57 1

140171211 : ; g &=t

el e o5 ¢ oSl ST o815 g 305 ol ol a5 09 £ 5l slond 2
1401/9/30 : &Sl gr gl gk TA0L/T123 1 il ys st ™

81 1401 siaw) « 218 syladds «@9s § ;W 8)93

ohiils (3b)y eole a5 alas


mailto:farkhondehnemati@gmail.com
http://jmums.mazums.ac.ir/article-1-18817-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-13 ]

JGES5)915 plbyw 519003 sle <38l s MLH1g CTGF o) oly

s b g5lasl3T (S o e oBltils Y1 a8
oy s 9254 IRIAU.SARLREC.1401.025 3o\ |

Ollew Oliadin 1 oyled Jou>

(4o 3) slaw Sns
(30)8 > Obyley i
(70)12 &5

61 R
45-84 )

Lo g )1 55T o bs Sl
(65)1 (Grade) 4>,
oy

RNA /52

I3l 5 J o il oslizal L RNA ol ozl

ol sans oy 5 (010 05 1,57 28 Jgboo 05,5
=S o S e A pll il 0S8
(213 50 oBs 51 e3lil L sl 7 szl RNA
7 e 260 = 50 I3 b 55 (OD) 4505 555
5ot ol 5 2807 50 b 03> 4 sei 655 2
GLRNA s ol 2 B 15 Gl b slad e
13 b dlom o plowil (51 LoD ol ] S
CS 3 oS Lu g CDNA Wy 5 Sl s e S
3 i3l S0 el s ol sk
33 5L Jeol e asalsl (gl s ga3 .25 8 15 ol

R L;j.\gi? J‘Jfé.;l.w a3 -20 s

gene runner th-_'elp; L 5 CTGF,MLHL,B2M (clao)

(2 o‘)u J}-\:—) -L::ch:-“)la

CTCF slapj ol b sla ST 512 05l Jsur

2M MLH1
J Les
O5p6 [ SENE i juv

CTGF  CTGGAAGAGAACATTAAGAAGGGCA ;- I, 64Bp 60
TGATAGGCTTGGAGATTTTGGGAG : - Sos il

MLH1 TCAGGTTATCGGAGCCAGCAC =, 1, 8Bp 62
CCATCTTCCTCTGTCCAGCCAC . Sae il

pm AGATGAGTATGCCTGCCGTGT 2 ,ul, 106Bp 61
TGCGACATCTTCAAACCTCCAT : . San oo,

GLas ST (555 2 b L dy (lses (slas Slas o e
3 S sm o J b o (slaots 1S a1 Calisne
(9)dns o plonil sk 2ol oS0 5le slacnts
2> 2V e CTOF clas Shoe pl 4o 1 5os
JLSH 8 Ol o dsile plagsslen 28,0 5 555
oL 4 Lo 3l (255 3l (s s—ae MLHL 05.(10)3 5
(MMR or mismatch repair) Us R o
CM‘DNA&\AUG}#}}MJMA{CM‘
aia (1) e 3 DNA (gilaksles I b s o
o=l 04 B sals LMLHL 05 O gendlie pola 457 s
¢SS 53,0 LU MLHL (55 5 0sls Caws 316 O
ol ez oMLl pU & asete JS0e 5
¢S 5 1, (MSI or Microsatellite  instability)
(Irav)das o oL ) S5 S o o5 &S AS
slac s Lo ;)3 MLHL o7 aias 0 0L Sladlae
(o 45 oyl BB i o b Lol
Sladlles . (100F) 5,05 i dpLu S 55 ssusl
MLHL 03 0Ly 53 i 655 8 45 Wlosls Olis 5
ORI ST O e et el S
CTGF 05 0Ly gy caslllae oyl 5 Codn (1V01F) s
Ol e 4 S 3131 (6 5a 5 (ladl s MLHI
3 smmez 53 0T sslame Je 5 glacily 5 JUS7)5l87

ol Ol Bl DL M

L 59, 95lge
bs wige 55T oz

b 45 505 20 sl ( Al 3T andllas ol o
Lra) 0T gloms ol 3L 650520 5 008 (65505
sl Ol jlaw Slidios S 0 51 (> 036 3040
Sl Jolb w05, 8 s 4 06 5 (o510
Lg 5o Cte LT o S5 S ans o sy
P -3
Sl s 555 5 Slass et Glalle s Julo
33 ol e (Lo jlad Jgds) 50 0 plosil LOT

1401 siawl « 218 s)ladds «@9s § W 3)9s

ohaiils (b)) eole sl5iSDL alas 82


http://jmums.mazums.ac.ir/article-1-18817-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-13 ]

)lSam g 5j)g 0l el

Real_Time PCR Y puzos olatst ] 255 )
a.l_&gﬁ:-“)]o(_ghjai“ﬂcﬂ_&w:-‘w)j)}bm

505 obamtl Slakad iS5 Oliab] J s>
‘ﬂ‘:ﬂ‘ﬂ}w%‘ﬁﬁayijf'\;
$s, »Real_Time PCR ;I folb= lg OV same
50385 2 5 S5k Aoy 2 aT ST J5
106 UL B2M 0 sls OLsi sl s mls s
5(bp) 5 i 85 L MLHL 05 (bp) s 3L i
L ¢SS (bp) 5L i 64 L CTGF 0 e e
a&f‘kduﬁ\ﬂ) :J‘:'\:‘."TJ'.'.J{TLSEJS‘-;}JJ‘!
(L o jlai s 3o) S o Jas ol 0 aw ol 61

DNA Maas Base Pairy
e (]
w0 1%
L i
n It
w0 e
n o
n 0
» o
e
F =
] "
X w0
x e
x 1
0
W .

7% Agarose Gel, 0.5x TAL Bufler

Real_Time PCR &Y suamme colasl iS5 o) 5 Lok 59
Jsb LCTGF 054 bg el ojlad T b ST L 565
G i 85 Jsb LMLHL 35 4 b g e 2 o )led L i 64

3tz 106 Jsb LM 05 4 by e 3 o slet

oo 9 aasl
b 3L 3 CTGF 05 0L Ol 5 adlllas o5l 5o
s(Leslas sl sm) Sl sl Wl 5L & o
(2 sl 15 ga) ol il 28l MLHL 03 0L O e
Ol (Fold Change) s 1 » o sla g 2 G i o
Oslrme @l 3L 4y Cond b 3L )5 CTGF 0
35 0L 5 (L ejlas yls4a)(P<O/05) il ssl i, 1/41
b Wl Cib g o S e 3L 55 MLHL

(2 o jles yls sad) e axsls (P<O/05) jzals™ i, 0/22

Real Time PCR .57,
=S5 CTGRMLHLB2M &5 0l s S o510 (sl
Sl esleeul L Real time PCR STy Lo g 05
S g o8ty S, (Syber Green) o 8 L
S M gty (oo a8 e A plondl (01 1)
2 b 5 Qi s 53 il a2l
Jsd> y>Real time PCR 28715 gl 5! .c,;f(\?,;\
Jsdr 53 La0s 25 (6l m (Sl sl 5 30la
J S 05 015840 B2M 3l sl 0k 0313 0Lzi 4 oyl
CLal 3,y b s 3 ldibind (gla sows Al oslazal Jo1s
BAS | o] a5 ) gad 4 godd A 5 b
sl ods S32 oyl Jgdor )3 PCR (gla ST Jis
il b Ol oo 5 (6 8 0 S A g 95 gome
ui;_{\}c\_?d\jw_;.uv_W)Jl:éuL;hbbj):
«Relative Quantitative Real time PCR %3, 45 &5
s ] s SICT &) o Pl (slaesls
352 3o MRNA/ 05,8 jldis pns () o CT (slaesls
RNA s 22 (ord oot 5 03lizal 4 5ad ) S
940 20 Ah dloes 2MAACT. 5 gy Sl slanal L Codta
5815 5 esliad L E_test ale baosls (g5bT Ll
Sl oslizal Ly Lajls sai 5 A plon (._“ﬁ,_,,u_.g;\,f
P<O/05 jiaie .3 8 o 5 o o by 18 153l 5

LS afﬁjé)‘éw

Lads 505 (g 5lmoslal L5 5 50 LSL“V’."' 3531503 o)led Jou
Real_Time PCR f\’*;‘ VTS

S5 2 53 5 25 e e BEESTEPY
12/5 pl RealQ plus 2x Master Mix
0/5 pl Primer A(10puM)
0/5 pl Primer B(10pM)
10/5 ul PCR Grade H20
1pl Template DNA(CDNA)
25ul i pr

SIS s 4z, LS 0las 5 oles a5 2 4 ol Jau

Real_Time PCR
Cycles Duration of Cycles Temperature
1 15 minutes 95¢°
25-35 15-30 Seconds 95 co
60 Seconds 55-60 c°

83 1401 sidwl ( 218 s)laids «©9s § W )93

ohaiils 3b) egle o5kl dlas


http://jmums.mazums.ac.ir/article-1-18817-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-13 ]

JG5)015 ol (5)5003 (slo <8l 33 MLH1g CTGF o) oly

(Ladwa s Lun 5 Zhang s Guo Sl ks b
Moy 51530 605055 sladi sai 53 CTGF 05 0Ly ebaw
PCTGF 05 0Ly s ol i gs 53.(20-23)4S" e
SLadi goi 4 Lol IS5 O o (655057 (S 5o
(P<O/05) sl 03 37 5 2 0T gloma WL
S5 2018 J—w 45 5 0l,LSs 5 Pinto
& pootn a5 ) m MLHL O 5l O3
() a3 JLST5 58" O ) (Lynch syndrome)
3550 HMLHL 0Ly (28l 55055 4 e Ol e )
asl eSOl sy ol 53 a0l 518w
lin ;3 MLHL 5 e O gmdlie 5l 50 53 RNA
adllas b 3 Ltagh . (24) i onls Olis J xS o5 S L
DA Gl ol anllas 53 155 550 Sleen Lol
G JLST5 4157 Sl (sladi 505 5> MLHL 0 0L
(P<O/05) et 0kt 0> OT Hglome (Il (Lo pos
S slaas sai 33 CTGF 05 0Ly candllas ol s
05 0Ly 5 a2l 581 0T sslome (Il (glad sod 4
VJLM Lo goi 4 S Sl gladi s s MLHL
bt gl ol T plonil bl 4l 2187 OT sl
ol amslr oy 5 ST 5 0 5 eSS L
Ol 55 Glaedl Cons S Ol gr o0 28
S ol Ol mean 5550 gLl 5 3 el Jol-
IS5 IS Ol o o355 it g ¢ painid
Al L 4 8 s (5lan sy 6 2 5
23 dlgm L Sl ol ¢« ESKa 5 (glodn T 53 aS700T
JuS 58 mla Ol Olays 5 jacid Conds 35

S il i

References

1. Siegel R.L, Miller K.D, Fuchs, H.E, Jemal A.
Cancer statistics, 2022. CA Cancer J Clin
2022; 72(1): 7-33.

2. O’Connell JB, Maggard MA, Livingston EH,
Yo CK.Colorectal cancer in the young. Am J
Surgery 2004; 187(3): 343-348.

10

iﬂ,

Normal Tumor

Relative CTGF expression level(2*-AACT)

AACT="2 4o 5 CTGF 03 0l Ol e 1 03keds 515903

10~

-

Normal Tumor

Relative MLH1 expression level (2*-AACT)

AACT="2 Jsn p 3o MLHL (35 0Ly 0l 5ae 12 050 513903

5 Ly o e SIS slo s CTGF 03
Coalods 1S (e Ol oty S o Jlnd 1)y 5055
Glaws ;S WSRC/ S 5585 i CTGF
(FAK/SRCINF-KB p85 _asJLK—) p65-B LS
05 0y o oo (5 4 e o (S o Jlab 1
(o Sl oS 4 s JLail L 5 5550 GLUT3
(1908) S o 3 o 15 5505 Slad sl 2S5

3. Bradham DM, Igarashi A, Potter RL, Grotendorst
GR. Connective tissue growth factor: a
cysteine-rich mitogen secreted by human
vascular endothelial cells is related to the
SRC-induced immediate early gene product
CEF-10. J Cell Biol 1991; 114(6): 1285-1294.

1401 sidw) « 218 sylad «@9s § ;W 0)93

ohiils (b eole a5l dlas 84


http://jmums.mazums.ac.ir/article-1-18817-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-13 ]

)lSam g 5j)g 0l el

10.

11.

. Makino Y, Hikita H, Kodama T, Shigekawa

M, Yamada R, Sakamori R, et al. CTGF
mediates tumorestroma interactions between
hepatoma cells and hepatic stellate cells to
accelerate  HCC progression. Cancer Res
2018; 78(17): 4902-4914.

. Mulsow JJW, Watson RWG, Fitzpatrick JM,

O’Connell PR.Transforming growth factor-
beta promotes pro-fibrotic behavior by
serosal fibroblasts via PKC and ERK1/2
mitogen activated protein  kinase cell
signaling. Ann Surg 2005; 242(6): 880-889.

. Pan LH, Yamauchi K, Uzuki M, Nakanishi

T, Takigawa M, Inoue H, et al. Type Il
alveolar epithelial cells and interstitial
fibroblasts express connective tissue growth
factor in IPF. Eur Respir J 2001; 17(6): 1220-
1227.

. Shen YW, Zhou YD, Luan X, Zhang WD.

Blocking CTGF-mediated tumor-stroma interplay
in pancreatic cancer. Trends Mol Med 2020;
26(12): 1064-1067.

. Vial C, Zuniga LM, Cabello-Verrugio C,

Canon P, Fadic R, Brandan E. Skeletal
muscle cells express the profibrotic cytokine
connective tissue growth factor (CTGF/CCN2),
which induces their dedifferentiation. J Cell
Physiol 2008; 215(2): 410-421.

. Chen Z, Zhang N, Chu HY, Yu Y, Zhang

ZK, Zhang G, et al. Connective tissue growth
factor: from molecular understandings to
drug discovery. Front Cell Dev Biol 2020;
29(8): 593269.

Kubota S, Takigawa M
molecular actions of CCN2/CTGF and its
role under physiological and pathological
conditions. Clin Sci 2015; 128(3): 181-196.
Grandval P, Fabre AJ, Gaildrat P, Baert-
Desurmont S, Buisine M-P, Ferrari A, et al.
UMD-MLH1/MSH2/MSH6 databases:description

Cellular and

12.

13.

14.

15.

16.

17.

18.

and analysis of genetic variations in French
Lynch syndrome families. Database (Oxford)
2013; 2013: bat036.

Boland CR, Goel A.Microsatellite instability
in colorectal cancer. Gastroenterology 2010;
138(6): 2073-2087.

Sargent DJ, Marsoni S, Monges G, Thibodeau
SN, Labianca R, Hamilton SR, et al. Defective
mismatch repair as a predictive marker for
lack of efficacy of fluorouracil-based adjuvant
therapy in colon cancer. J Clin Oncol 2010;
28(20): 3219-3226.

Hinrichsen I, Ernst BP, Nuber F, Passmann
S, Schafer D, Steinke V, et al. Reduced
migration of MLH1 deficient colon cancer
cells depends on SPTANL. Mol Cancer 2014;
13(1): 11.

Wu Q, Vasquez KM. Human MLH1 protein
participates in genomic damage checkpoint
signaling in response to DNA interstrand
crosslinks, while MSH2 functions in DNA
repair. PloS Genet 2008; 4(9): €1000189 .

De Rosa M, Pace U, Rega D, Costabile V,
Duraturo F, 1zzo P DP. Genetics, diagnosis
and management of colorectal cancer. Oncol
Rep 2015; 34(3): 1087-1096 .

Zarandi A, Irani S, Savabkar S, Chaleshi V,
Ghavideldarestani M, Mirfakhraie R, et al.
Evaluation of promoter methylation status of
MLHL1 gene in Iranian patients with colorectal
tumors and adenoma polyps. Gastroenterol
Hepatol Bed Bench 2017; 10(Suppl 1): S117-
S121.

Kim H, Son S, Ko Y, Shin I. CTGF regulates
cell proliferation, migration, and glucose
metabolism through activation of FAK
signaling in triple-negative breast cancer.
Oncogene 2021; 40(15): 2667-2681.

19. Wu SH, Wu XH, Lu C, Dong L, Chen ZQ.

Lipoxin A4 inhibits proliferation of human

85

1401 siaw) « 218 syladds «@9s § ;W 8)93

ohxjls (i) eole ol5hil alas


http://jmums.mazums.ac.ir/article-1-18817-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-13 ]

JG5)015 ol (5)5003 (slo <8l 33 MLH1g CTGF o) oly

20.

21.

lung fibroblasts induced by connective tissue
growth factor. Am J Respir Cell Mol Biol
2006; 34(1): 65-72.

Guo Y, Li X, Lin C, Zhang Y, Hu G, Zhou J,
et al. MicroRNA 133b inhibits connective
tissue growth factor in colorectal cancer and
correlates with the clinical stage of the disease.
Mol Med Rep 2015; 11(4): 2805-2812.
Zhang SD, McCrudden CM, Yuen HF,
Leung KL, Hong WJ, Kwok HF. Association
between the expression levels of TAZ, AXL
and CTGF and clinicopathological parameters
in patients with colon cancer. Oncol Lett
2016; 11(2): 1223-1229.

22.

23.

24.

Lun W, Wu X, Deng Q, zhi F. MiR-218
regulates epithelial-mesenchymal transition
and angiogenesis in colorectal cancer via
targeting CTGF. Cancer Cell 2018; 18: 83.
Ladwa R, Pringle H, Kumar R, West K.
Expression of CTGF and Cyr61 in colorectal
cancer. J Clin Pathol 2011; 64(1): 58-64.
Pinto D, Pinto C, Guerra J, Pinheiro M,
Santos R, Vedeld HM, et al. Contribution of
MLH 1 constitutional methylation for Lynch
syndrome diagnosis in patients with tumor
MLH 1 downregulation. Cancer Med 2018;
7(2): 433-444.

1401 sidwl « 218 s)laids «©9s § W 3)9s

ohiile (b)) eole al5RS)s dlas 86


http://jmums.mazums.ac.ir/article-1-18817-fa.html
http://www.tcpdf.org

