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g& %1,2,3, ‘]_JI_%T'?E?LZ'S’ $ﬁ)ﬂl,2,3’ }%{i%l,&?»’ g%il,ZB
L

(L AR K Z IR AR ZERR, BARE  150030; 2. Rl RATEHGEEEHESSREE,
JLERTEALBESEFRIMELXEMEEEESRLNE, KB/RE 150030 )

RIE 150030

W OE. #4204 ¥ B F (Connective tissue growth factor, CTGF/CCN2), & —#FF % 4 F BL& 5L 69 27 2o i
Ea, ARAY, CICFARERE AR, @RIERER, @psW. 4. BAFFTOXEETLER, &
AR AR AR BELES T BCICFARS A, 4. RFCICF AN A AL SE TR, 1FAHFREARER
CTGF AW % EF AN EE 5., BAFZLCTICF AW, SR CTCF AR EH ., AW FHRALERE LR,
R TRELT, ATHRDST EDFABLI.
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Abstract: Connective tissue growth factor (CTGF/CCN2) is a kind of stromal cell protein rich in
cysteine. Studies have shown that CTGF gene plays an important role in angiogenesis, extracellular
matrix remodeling, cell adhesion, migration, proliferation and various pathologies, and has become a
potential effector molecule in physiological and pathological processes. The chicken CTGF gene and the
CTGF gene of humans, cattle, mice, etc. are highly conserved. The use of chicken as an experimental
model to explore the potential value of the CTGF gene is constantly emerging. With the continuous
deepening of CTGF gene research, it will not only help the genetic selection and breeding of excellent
poultry genes, but also promote the rapid development of the field of molecular biology. The structure
and biological function of CTGF gene and its research progress in poultry were reviewed in this paper.
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gk g 70 A A K K T (Connective tissue growth
factor, CTGF/CCN2)J2HETAN I 11 CCN K —
B, 1991 4 (1 Bradham S5 75 A\ A B 41 i 45 14 3% 3%
SER TR, TIZAAE T 2RSS E R, AT
JE.CEME L OBEE . CMESE, BT 2R IS
o (197,72 i N w1 NS i L AN
EAMEAE, CTGF Z 5 Z AWy gt &, 4n
P AN L G, A S A R AT AR | fe
JEANN G TE M AR, DA R R R A AT
YAl 55 Z R B AR, CTGF JCIR7E AR Bk 2k
B rp R — MR A B AU o>, A H
IRE S,

FUBCHRE N A 2 ISR 45 R 3R W], 385 NS A 4]
Fe HAT — @ RAFHE", H CTGF B 2 5L R 7 )
W ARy, R R R AT R LA B
BB MR K Z A E R BA BRI R R
S, PXGAE R R A R S ] R T (H AR B
PEANEAE K AR SN N, okt 2R e
SR B AN AT IR PR EE & AR TS
I, CTGF HA —@ Wi, Hal T —20
TEA K S HAB PR AL RIS . TR SE 21
B FUITE, AT S R BT, W
I TR NRARSG 2 T HA S N e
1 CCN Z kit

CTGF J& F CCN & H R R— b, CCNHH Kk
H H7 12 $F CCN1 (cysteine—rich protein 61, CYR61/
CCN1) . CCN2(Connective tissue growth factor, CT-
GF/CCN2) . CCN3 (nephroblastoma overexpressed,
NOV/CCN3) . CCN4 (Wnt-inducible signalingpath—
way proteinl, WISP1/CCN4) . CCN5 (Wnt-inducib
le signalingpathway protein2, WISP2/CCN5) F1 CCN6
(Wnt—inducible signalingpathway protein3, WISP3/
CCN6)IX 6 > FE Ji 4 il 35 Al 51, 7 7 BE 46 5 1)
CONOk H f i 2 LRI HT = A B 44 F . CYRe61,
CTGF FINOV". A CON £ A 2 R 35 A g
[FIUETE, (BA4 A AR = I06E, 6 DAL
FEPME, 75255 1 i b b 3t 6] e 434
L I L — AR A B D RE M 4%, Rl A 4 2
i e OV SRR N % R P R R E 2L
AMMIhRE, WA ZZR. B AT A
fu AL 5T (Extracellular matrix, ECM) ;=4 A K5

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

AT A, RO MEsAT . BB
S SR RS v A A

2 CTGF X FAnE G %44

21 ACTGFERES5EHEHM

N CTGF ZE N7 T4 ik 6q23.1 £, 4744
W& THSAHME TR0, B AR A 7K 2 338 bp
(GenBank 5t 5: NM_001901.4) , #ith 349 />4
BER, HALE 4ai i, Uk O BRE R
K R F 1456 8 A 45 3% (Tnsulin—like growth fac-
tor binding protein, IGFBP); @ C M von Willebrand
H 5 I (von Willebrand factor C, VWC); @ M/
S v B 1 BV EE Y 4138 (Thrombospondin type 1,
TSP1); @ A K TEcaiene, IFREEX(C-
terminal, CT[X). CTGF 5355351 7] FIAS [F] 52 44
R 455 . IGFBP S5 M1 mT 5 i B R AR KA
F—1(Insulin growth factor—1, IGF-1). BSR4
KK -F-2(Insulin growth factor-2, IGF-2). £fi%#&E
125 1 W 52 AR DL R % Ak 2B 4K IR F- =B (Transforming
growth factor-B8, TGF-B)&HEF45E; VWCE5Hg ]
TEA A5 TCF-B. B IE B 1 (Bone morphoge-
netic protein, BMP) % 1 Ik AP LSS5
TSP1 &5 F4 38 A7 18 N K B K (Vascular endo-
thelial growth factor, VEGF) . It % F g £ H
(Very low density lipoprotein, VLDL)3Z{4&%E [ (Lap-

aroscopic radical prostatectomy, LRP)Z5&0s; CT

S5 R AT B R £ T 220 2 11 (Heparan sulfate
proteoglycan, HSPG) . LRP. #fi% & [ (Fibronec-
tin, FN)ZEEALE",
22 IBCTGFERESZEALH

M CTGF RN F 3 S tafk b, Hh5Aoh e
FHRAANNE FUR . X CTGF FE[H T 225 (1% 5t
A HFMYAE —1, mRNA (GenBank & %5 : NM_
204274.1) 4K 2 288 bp, Ziht 344 PN IR, HKE
ARGERE 2 —AME SRR DX DR 4 A A BT 25
ARG, MU R i R AR I 25 6 E A Al A
(IGFBP) . C#von Willebrand B &2 25435 (VWC) . IfiL
AR B A T B A A R I (TSPL) |« B2 1
-5 [ I 45 K38 (GHB like) (JLE 1) o ¥ CTGF
EHFIS A BEE. B, 4 M. 5% CTGF
HEEPIRA BRI (LR 2) , R HTE e
EEAT—ER I
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¥ R

Hi53%

Sig peptide

EelIGERP ] vwe ]

1 IBCTGFZEBEMEREE
Fig. 1 Chicken CTGF protein domain

[ tsp1 [ | GHB like ||

3 CTGF &bt

AR, CONE MR 12 k7E, AR
WA BB A2 9 2 e P A S 5 e S T R
HrpX)F CTGF B H AE W2 sh gt 58 )1z, CTGF
FEAE Z R A AN LT AE4n B . 1% N R i, -
FEANML . PR AR L IS T LA A A DL SO TR
I FL s Z R AL AT 2" 2, CTGF 2 AT
g3 F B 35~38 ku & B IE AR 1Y o W
HaADhRe g5 s o S5 AR R Z AR s B 1455 &
AN A e T RE™
31 CTGFEXEEFEEELEYFEINAE
3.1.1 CTGF 1% fm A 5P F T A%,

CTGF R4 1, T4k, ZHFRE
HF LR 4t B 0 5 o7 o 9 o P PR OB E T, 2

CTGF_chicken.seq

JE AL BT OGBS K 5. CTGF Al il 1 4 53 TGF-B
o I A AN AR B S EE A e AR
3 2 A A1 K 35 K BRI B0 Jik - LA B (Pulmonary
artery smooth muscle cell, PASMC)iX%:, % 3 CT-
GF Al fie 1 PASMC 4fl g /P i, kR ERK1/
2{H 5 S 5 CTCF-#4 R wBs ZIRH 55T
) PASMC 41 AL LA™, Ling %5 & B LncRNA
MIAT FJ #3594 75 miR-181a/CTGF/ERK {75538 3
Jn=& 4 N BE (Age—related cataract, ARC) 4ff fifd
ECM A1 LiSE P kB, s A S AL I It
¥ & 1 (Disulfide bond— forming oxidoreductase A-
like, DsbA~1) 55 9 27 /) B 3 /)N 45 240 JiE
(Boston University mouse proximal tubule, BUMPT)
ZRrR R Hsp90 AHEAEHT, #i Smad3 Ml p53 {55
65, I CTGF, S8BUMPT 4IMIAL NS BT
A ECM AR, 535b, TE NMEF4Edn il haiFoe
KU, CTGF @it/ SHRA AR i ) A A 7 FIN
S mRNA Feib it BRI UG L, i s i
PRI, L, IR St R e T
CTGF BEFIEIA R, i dnfishEL i BTN,

E2 AE4#FIECTGF & B F 5t Xt

Fig. 2 CTGF protein sequences among different species

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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3.1.2  CTGF ™% 2m Bk Wt Fo it 45

CTGFE R —Fhai izt r, A2 B Rkt
FEAE A R S B LT 7% o 3 B TR R 40
KB, CTGF n] i i avB3 ¥ & K/FAK/PI3K/Akt/
NF-«B {55 538 FEAE 7 1145 240 B 285 B 43— 1 (Vascu-
lar cell adhesion molecule—1, VCAM-1)774:, 5
B PR ITRS, v W CTGF A o Bt i 5 7
JE I RFE S, Chen S5 0F5E A B, CTGF Wi i o
681-HSPGs 45 114 201 it 2 B {75 55 3 % 412 1 A Rz JEk
AT AL M BB, TEAHE aoBl EHEAIE .
WLEhEE I E 2R AL . 2RI R bR A 4 i T
%, LA K Ras #1256 C3 A R IEY 16 (Recombinant
Acl6, RAC16) FIHE & [ (Paxillin) 55 5 Bt 25 11 3%
TGP, CTGF 72 7 4 M 285 B o Pt v /i = 24 i
TERS . HOFE D B I R ik i A 45 L Ath 441 L S 1 o
3.1.3 CTGF /%t 2m fe 3% 54

CTGF X 24 ff 3% % 1) 5% W) H AT 240 ff 25 B 47 S5
PR, FFEAMEIGE T Sl B rh R E AR Li
L3 LRSN3R /N BUIR T T 41 (Adipose—derived
stem cell, ASC)¥RFT CTGF ZEARSMIE #E ASC B 4>
B 71, KB CTGE DAF AR = fE 2F ASC 34
B, R 5 SCH772984 Fl PF573228 FHLIKT FAK
FERK1/2 1 %, 55 CTGF 5 51 ASC JJLEE 431k
FIHEFERY, FBH CTGE n] 755 8 i VA1 56 o 440 i g
RS AL RIS 5 . FEE s L SUB s F A i FE
CTGF JE[H mRNA 3k i 1, HH CTGF H=4]
Ak 3B 4 L R A L R 2 B B 3
o= FES YA Akt # v, CTGF mlid i i
FAE M FN TGF-B % HoAth 4t il X 7 FH B AT ]
[ B ST R L ;s et v ) bl Rl 1 TET 08
GikE T, Zhang %k B, BHWTE WEAH I o A9 CT-
GF F] 6l j 2 2 20 i 15 56 AL #8 , S fin CTGF
T2 TR AT A A A S AR RS, R
W 240 3 06 CTGF A R T i 52
3.1.4 CTGF/2t f & 75 &,

i AP I T —Fh sl A Ak A, D I A T RE
MoEEYE, CON & A K% Cyr61 F CTGF %E i T
I 7557 24 ) T 68 5 v A T Rl A7 240 o )] R 3
JoT, A SR 7 FE A AR AR P A T e, A
I, CTGF Y&k M8 A= s 15 IR 7, a8 45 20
L A7 5 ot A ok R R i 20 285 ST A A T I A B R
BRR W™, ihbh, W5 & B, CTGF Al it PI3K,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

AKT. ERK FINF-«B/ELK1 {5 5 # [ J# miR-210
FIREIE VEGE A=, dEIAR U N Rz AH A A5 TR A
FEERS . mBR CTGF 2B&(IN VEGE FRib I bR sh
T TS A% 2T 4E 4 B (Osteoarthritis synovial fibroblasts,
OASF) 25 ARG A T (4 M0 26 1Y

3.2 CTGF#HEREAFEBEYZINEE

3.2.1 CTGF {24847 4 YAl 5% Ja b 6 VE )

CTGF RLF i fb g E A ot , AR ZFh e 4
A A SR B b R OCHEVE T o B 2T 4k Ak 2
P P B T s L [ BURRAE ™, B E, CTGF 7
IEFAEOL T ROKERGL, TS 2T 4Efb i HRk Gk
B B, A, Toda ZEF5E &L CTGF J& TGF-B
TR AR T A BT, HBORE Rt %
H] CTGF 7E B F e A B rh i S 6 R bk
Jii 7 4 4L (1diopathic pulmonary fibrosis, IPF) fg&—Ff
Han iR B, AR MRAEN S AL, CTGFmRNA
TE IPF i1 2 27 2 kb JRL S it b Bz 290 it 36 o
Tl b Rz e e ik i, o B A H A4k
PN I 2 A 2 AR DGR,

3.2.2 CTGF {2 ek B Rk B F 3547 T 69 VE R

JE W7 L0238 5 R R S =, X RS
SO S5 AR DA P e O H [ 28 . Yoshino FF 4R
FE NG T2 CTGF Rk 5 IR 4l 41 4F 41k |
RRENE I X 2 a8 B TR By RICPLC R, R A
CTGF 7ERTAR M di e b s 223k, AERR Wi 4 b AN
Fik, HIBWT4LZI CTGF JEIN 3 3A 55 0 ik A ik
By RIPUA L, HERRBEIGIN S IR HH T
AeAbAHE, Hoh, BEAREIITHETRE, JElid
4rh CTCF Rk L 218 TR HE; fgig
R B 5 A A A T S L2 R T NS5 R A
XA, CTGF 5 IGFBP-3 HAT 45 4 [l P51k Fn o)y G
AL, Baxter 25 9% & ¥ IGFBP-3. CTGF #il
TGF-B1 AT BEFR 410 i g 1 24 B o34k, DAt R il Big
Vi AR ARG PR P A AR, X A K A 7E
ik 85 R ACPUAH X 7™ 2 1) 37 30 9 DR 7 P v n s
BRI RESY, (ABA B £, TCF-B1
TR - IGFBP-3 F1 CTGF 1 Ay 5 g 1 25 e
PR SR DT 412U S
3.2.3 CTGF f£ 5% s L 69 4E

AR TL T AR A S U B R, (BT
BYITRARIGIT RN . Hur, Mok Z £
Bl, CTGFYERN—FhZIIEe 5515, Ea iy
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CERKRE

ARG AE . TR 2 M S A T R RE K A RN
% . BEIR S 45 1% 5 (Pancreaticductal adenocarcino-
ma, PDAC) &—FhEFEHER & e I, 18]
2T YAl 2 2R 22 B S AR R A R PR IR 2 —, X
— R RN B2 . Shen SFHIFE R
B, CTGF Rl 2F et 3h5s, R dbiiie &4 . &
J&, EUILRE7R CTGEF AIAE N PDACTRYF B R; CT-
GF L2 —Fh 5 £ Ak A G BE B A L 2 ey,
41 if1 8% (Hepatocellular carcinoma, HCC) il # Hi
U SR, Makino 2 #£5% CTGF #£ HCC H
YER, Bt Eon, SAEMIEA g, AN
ZUrh CTGF 1 BE G, FEAEME Mt , H CT-
GF B HE iR 5 HCC i RO BUEAMERE BEAT C™, it
Hb, RN AR e AR fe, I AR CT-
GF ik LA, FH-mBRix 28/ BU 40 i o CTGF %
PRI 2 30 JH 9 240 50 R R /N 402 o R I
CTGF nJff i TR WAk i i AR AR ic s, 2—A
ARARITIER ARSAE R Y 7

4 CTGFEAHAER & EWHF RT3 E

CTGF Z—FhZ e K+, feikZ it
ARG, EEHEFEAEAKITTAES — 2%
7o 5 RNAi, FE DR 20 S8 55 A ) HoR T B il
HAENUA PR, ATEREARMER, EXE
WALk E h HAWENME . Mukudai FF0F5T R,
X CTGFFERCE . i, Jifi . O akAss, et
JE RS
41 CTGFEBMERHE. LAZEHHIER

CTGF )& NEE IR N N K A0 i iy 5 33 Bk vh oy
BRI, RO R 2 KA Y, R I
B R E R RO Y, Shimo 4538
o X 6 ok B PR B A (CAMD) I 5, RIS
JrCTGE MBI LT 4RI 76 5 o J B BB A= il
IEIBYO8 & 00 1= 1 0 s W 011 = 2 0 A % ik
NAEINGE KB R BEEEAEH, AIRFHUEEUE
PR TE XS A JUE T s 8k 20 J v R b 1 A8 v 2R 58 3
2%, Rajendran %5 ) X IAE R SCI0AE R Sl 2 10
(=R R e R TR ) D N B S Sl A S 4 R |
A, FREBURIGANX M RNA R, 4550 8Os
UL WU U IE A0 46 CTGF &K B 25 B ™, i
XXl 5 T AR A SR HH PR AG LW RE /T, Zhang 453
T X 1 DR AR AU el ) R G A1 2 4 00 i

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

o LR 3 R W P st A LR . RNA Iy 25 2R
N, EH A FIFR RSk T AHCERE P EES
NP FIRIEN, Hiip CTGF 3 KDl R S &
B E I N 2 1,

4.2 CTGF SRR S mpafFEd 2 e EA

CTGF 21 85 1 76 3 IR 5 £F 4% 210 Ffd (Chicken
embryonic fibroblast, CEF) E R R A 22 2L BT
JHT-IhEE . Gygi ZEXF XY CTGF 3 K k47 v A A
F¥, 4559 578 CTGF J: A mRNA 255 B 7E TG M4 175
3 CEF P8 120N, 7E4i M 98 7458 1k i), CTGR
mRNA F LR BEmT Fl, A5 R K P CTGF AT gL
A 5 7 A CEF A71E T R FEVE R, WFE ik &
U CTGF 75— W B N R G M, SCRp R s ity
RAETE AR PR K
4.3 CTGF =SB MAa s R H1ER

MBI ERI, 1 IA CTGE B/ H B
JiE FLA 5% BERRAIC, B CTGE B/ B F e
R R T R = 11 N N ] B
CTGF 7E 50 B 20 i A= A oAb il B v FLAT S 4
YRR,

B WNE R, BCB Ay e, AR
RSN, PR AN R AL A, AL
MNERCE AN, fERAEAERMT . EX R
FCE B S B . Mukudai 28] RS F B 450
RN T B B A AR R A S X AR ER CTGE 78
R R A0 M A Al A R P VR, R BB AR 4
Misrft, CTGF =B, 220 1bm Bk
FEPEJEAS, T CTGF mRNA ik AMUAER: 5K F F
Rl e 5 32 45, Mukudai 2079 & IRAZ B 46 141
NPM (Nucleophosmin, NPM/B23) 5 CTGF mRNA 2
[ AELEA EAE R, JLRAE RS S a R R E
YRR,

44 CTGFESIEZEHRHIER

CTGF JZ 3l 51 I 1 5 A K B AR AL B 35 1
PR T BRIR T T ECM AR 8L I8 M, N
BPRE 240 0 E R A S R R A A L R A B . A
AL N iR, CTGF JE8 mRNA £ EE KT W
)2, LR 7R A0 M 2 A AN Al A R ORI
AR,

K& RN B AL A 5T $E A — Al
FRERY, S5 FLsh WA RIS, BEXS 22O Hirp
TR ARRIR/NAE B B B IR, HHEDE 5 50 i
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R e ok B AR b . Zhu ZEAG I CTGF 7EF4 49 B 5
rh IR, RBITEHFBRET NI, CTGF 3Rk
TP ORI R B G, HE R A Ok s B i
B, BLAh, P ELHE B FT 5 06 241 AL CTGE 2=
SRR TCEB1 AR VER M = 4%, H TGEB1 Al
360 RO P R i 2 6T HE B9 1T A9URL 240 i H CTGF 3Rk
it
45 CTGFEAMBF=4£ B EELATAKRMEMAL
FRHIER

B EITUHAERL, AT i PR AR K 3832
FEREEESCREE, (H R A EE R E & A
KRB W I, FLrh S 1 A A SR RIR T
WL = A, sk VR ZE SRR B, HY
g PR Jo e B DA DG, 52 IR BT AR L B SRAN
EAIN T 5. H BT JC R i RS AR KPR RE R
FEAR LI & AR SR AR D 5 58 o Praud 5538 30 2
Ay T B4R 5 ARG 7 AR i B A DG 1 AR P bR
HY, WAL, CTGF JEK 5 M Bkpe ™ L A7
TEIEAE, AT UL CTGE 78 RIS A 48 A FI AR
JoT P B ALt A A B

CTGF RERERFH MR A LTI, XF
CTGF JE R Fik 94> T IR ML A FERIFST
5 Wik5RZE

CTGFEMiFLaiy b s =M, HAERTIR N
Y m ik, MR A ARE, I HIR
W4 CTGE 3 P 3k 5 S5 AR A ™, TRl
ZURHAE E A RE A A TN - IER E, 2
JE W7 AN RS 1 AR 5 200 B DA A S ol S HILAR
R AU R LA, IS EARNT TRV S pLIA
AT AT, AN TR i 22 4 3 SO1 BEAE |
BEIRIA . O A IR SR S 1 A A,
SRR HAT M L, 84K %P CTGF 3k RAE RS R G
W RGP GE ; CTCF A ERCE A . i
(EE AN (=R 7 D T A e o N S e
Takigawa SF 058 R, 7EA4E AR/ T CTGEF
AT BT R 20 ) B A S AR KRR
Irh R A YRS A, CTGF 7R ILEF 4
b LR I A A A R R
PERR; e SRR KB, BNk A D i CT-
GF, {HMLIARH LA difbit, HOKESRBET i,
UL CYGF E B TigE b 4 — e .
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25 Rk, CTGFAERN—Fh 2 AE T4 A
wE, AN B WS A o MR R IR AR 1 RN
F-, TEANANIE B i TE AR . 40 M 28 B ARS8 |
pssE . b, SRgEdl . MR R LI K 2R R
PR R S R HEOCHVE T, AT 2 It R
[ = O L= ¥e g s &= 20 G R VR SR ER D R
. W CTGF ZEN 5 A 4. A CTGF 3N
BAB SR, BRI R EA —E rAH
PEo L, WAIBIIREER, JFRAMES T fl
ST, KA B TR U RS A KR E AL
il o PRA PR R IR A T AL &R, R
AN REEKET W PG VL RT3 45T
AR R

[ & % X & |
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