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> 510380;
2. s 201306)
PCR  RACE I al (COL141)
cDNA , 5772 bp, 4 347 bp, 1448 BLAST
, COL141 , 93.90%
93.60%, , ,
, COLI1Al 137.2 ku,
5.44, a B 18 ,22 , 17
COLI1A1 33~69, 1 249~1 355 62~104
RT-PCR ,COL1A41
8 S mRNA
4 (P<0.05)
;1 ; COL1AT1; ;
:Q781;S917 tA
| (type I collagen) ,
(collagen family) , [13-13]
) , PCR  RACE COL141
) cDNA ,
[1-12]
al  PCR COL141
(COL1A1) ,
COL1A1 R COL141
781 COL1A1
[9]
(Ctenopharyngodon idellus) !
(Cypriniformes) (Cyprinid) 1.1
(Leuciscinae), 2009 2
, 3
Yk B #A: 2011-10-12 &= HER: 2011-12-30
ZEIA (10151038001000004); (nycytx-49);
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(4.240.4) kg, , 49 °C 30 s, 72 °C 1 min, 35 ;72 °C 10
8 , min PCR 1.0%
, ,—20 C ,  pMDIO-T ,

1.2 DH5a ,

Trizol RNA Nitrogen ; , cDNA

pMD19-T DL2000 DNA GenBank BLAST

Tag DNA TaKaRa ;

SMARTTM RACE cDNA Amplification Kit

Clontech ; Advantage-2 PCR Kit
Clontech ; DNA
DH5a
1.3
HE RS2y NCBI
COLIAI cDNA , GenBank (Cara-

ssius auratis, AB275454)
BC161663) (Salmo gairdneri, NM_001124177)
(Salmo salar, BT072645) COL141
cDNA R DNA man

(Brachydanio rerio,

B

% RNARIE cDNA % —4£694 % RNA
Trizol s
RNA TaKaRa

cDNA : s
Oligo dT- I pL  dNTP mixture 1 pL
RNA 4 puL ddH,0 10 puL 65 ‘C 5 min

, , 5XPrimeScript
Buffer 4 pL RNase inhibitor 0.5 pL.  PrimeScript
IRtase 1puL 10 uL. RNase Free
dH,0 20ul.  PCR 142 C
30min, 99 C 5min, 5 ‘C 5 min

# & COLIA1 AR cDNA s 55 Ll
s cDNA
, PCR PCR

25 uL ddH,0 19.8 uL. Buffer( MgCly) 2.5 puL
dNTP Mix 1 uL cDNA 1 pL 0.5
pL(COL1A1F1: 5'-CAAGAGGACAAGGCGAGGA
C-3' COLIAIRI: 5'-CGAATGCCATCTTTACCA
G-3'; COL1A1F2: 5'-GTGSTGGGTGCTATTGGT
G-3' COL1AIR2: 5'CACGCTCGCCTCTTTGT
C-3"; COLIAI1F3: 5'-CTCAAGGTATTGGTGGTC
AG-3" COL1AIR3: 5'-GCCCTC GCTGCCATAC
TC-3") PCR 94 C 3min; 94 ‘C 1 min,

RNA PCR Kit

¥ & COLIAI 3F cDNA IRACE #95i% 3'RACE
TaKaRa RNA PCR Kit(AMV)Ver.3.0
Oligo
dT-Adaptor primer ,
MgCl, 2 uL  10xRT Buffer 1 pL. RNase
Free dH,O 3.75 pL. dNTP Mixture 1 pl. RNase
Inhibitor 0.25 pL Oligo dT- Adaptor Primer 0.5 pL
RNA(=500 ng total RNA)1 pL
42 ‘C 30min, 99 ‘C 5min,5 C 5 min
5%PCR Buffer 10 pL
ddH,0 28.75 pL TaKaRa Ex Tag®HS 0.25 pL
COL1A1-3'RACE(5'-GAGGCCTCCCAGAACATT
AC-30.5 L. M13 Primer M4 0.5 pL PCR
, 94 C 3 min; 94 C 30s, 55C
30 s, 72 ‘C 1 min, 30 PCR
M13 Primer M4  COL1A1-3"2RACE (5'-TAA
GAGCCAGACAGCAGAG-3") PCR 1.5%

E

¥ & COL141 £ ¢cDNA 5RACE #) %1%

COL141 cDNA ,
SMART™ RACE ¢cDNA Amplification Kit
2 COL1A1-5'RACE(5'-CAG

CAGAATATCCACAAAGC-3') COL1A1-52RAC
E(5'-CAGACCCCAGC AGAAA CAG-3"),
5'-CDS Primer A SMART II A Oligo
RNA 2 uL, 5'RACE cDNA
PCR 10x Advan-
tage 2 PCR Buffer 5 pL. dNTP (10 mmol/L) 1 pL
10xUPM 5 uL P51 pL  5-RACE-Ready cDNA
2.5 uL  50xAdvantage 2 Polymerase Mix 1 pL
PCR-Grade water 50 pL 94 °C 30 s,
65 C 30 s, 72 'C 3 min, 25
PCR 5 pL, 245 pL Tricine-EDTA buf-
fer 5ulL PCR cDNA
: 10xAdvantage 2 PCR Buffer 5 pL. dNTP (10
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mmol/L)I uL P6 NUP 1 uL HM363526
50xAdvantage 2 Polymerase Mix 1 pL ¢cDNA 5 puL 2.2 COL141 cDNA
PCR-Grade water 50 pL PCR ,
94 C 305,65 C 30s, 72 C 3 min, COL141 cDNA
20 RACE ¢ 1448 24
, MI1-G24 (MFSF-
COL141 & B 3| o #t Vector NTI ~ VDIRLALLLSATVLLARGQG)
Suite 8.0 Contig Express ’ N C
¢DNA , COL141 R 17 N- , 146  N- ,25  C-
cDNA DNAStar , 278 C- , 1014 Gly-X-Y
, DNAman  SignalP 3 RGI( - B
, ClustalX1.83 ) ’
NCBI GenBank (www.ncbi.nih.gov) GMKGHR — GMKGLR, G-G(
COLI1Al , i ) GPH ) ' )
MEGA 4.0 34 1 (EGKR), ATP/GTP
COLIAL & &t 415 & % it P ATGERGRS) s
8 (NIT)1
ProtParam(http://expasy.org/tools/protparam.html) 23 COL1AL
COL1A1 ;
ProtScale (http://expasy.org/tools/protscale.html) COL1AI 3
COLIAl :
Predict Protein (http:www.predictprotien.org/) ’
COLIAI ; ’ ’
PROSITE (http:www.expasy.ch/prosite/) , ( 2
COL1Al 2.4 COLIA1
AFALR ' COLIAL A FI#) mRNA A4 COLIAL & & A 71 4 32 4L 4k 41
cDNA -, COL141 (1
COL1A41 DNA 1 RTPCR COLIA1 | 448 ,
COLIAI-F(5-ACGCACACAAA CAATC TCAAGT-3) 137.2 ku, C5863H9144N18040
COLIAI-R(5'-GCATGGGG CAAG ACAGTCA-3), 1928544, 5.44
B-actin 280 nm 51 840 mol/(L-cm)
P-actin-F(5'-GCAACACGCAGCTCG TIGT A-3) N ,
P-actin-R(5'-TGACGAGGCTCAGAGCA AGA-3') PCR 30 h,
PCR 94 °C 3min; 94 C 305,49 C 20h  10h
305,72 C 1 min, 32 ;72 °C 10 min, 3 25.15,
) —-0.739,
COL1A1 & & JiU # KM 5 H7
2.1 COL141 cDNA ProtScale 3 ’
COL141 cDNA S 2 (Scare>1.5) 8~17, 1 442~1 444,
772 bp, 4 347 bp( 131 bp 4 ;32 (Scare<—1.5),
478 bp), 1448 23~29, 39~48, 72~74, 92~95, 103~112, 174~191,
GenBank, 212~232, 291~198, 353~359, 446~457, 468~469,
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1] MFSFVDIRLALLLSATVLLARGQGEDDRTGGSCTLDGQVY

41 NDRDVWKPEPCQICVCDSGTVMCDEVICEDTTDCPNPVIP
81 HDECCPVCPDDDFQEPSVEGPRGTPGEKGDRGPAGPPGND
12 GIPGQPGLPGPPGPPGPPGLGGNFSPQMSGGFDEKSGGAN
161 AVP{GPMGPMGPRGPPGPPGTPGPQGFTGPPGEPGEAGAPG
200 PMGPRGAAGPPGKNGEDGESGKPGRPGERGPPGPQGARGE
241 PGTPGLPGIKGHRGFSGLDGAKGDTGPSGPKGEAGAPGEN
281 GTPGAMGPRGLPGERGRAGPPGAAGARGNDGAAGAAGPPG
321 PTGPAGPPGFPGGPGAKGEVGPQGARGAEGPQGARGEAGN
361 PGPAGPAGPAGNNGADGAAGPKGSPGTPGIAGAPGFEPGPR
401 GPPGPSGAAGAPGPKGNTGEVGAPGAKGEAGAKGEAGAQG
441 VQGPPGPPGEEGKRGARGEPGAAGGRGPPGERGAPGARGF
481 PGADGSAGPKGAPGERGGPGVVGPKGATGEPGRNGEPGMP
521 GSKGMTGSPGSPGPDGKTGPSGTPGQDGRPGPPGPVGARG
561 QPGVMGFPGPKGAAGEAGKPGERGVMGAVGATGAPGKDGD
601 VGAPGAPGPAGPAGERGEQGPAGPPGFQGLPGPQGATGEP
641 GKSGEQGVPGEAGAPGPAGSRGIRGFPGERGAPGPAGPAG
681 ARGSPGSAGNDGAKGDAGAPGAPGAQGPPGLQGMPGERGA
721 AGLPGLKGDRGDQGAKGTDGAPGKDGIRGMTGPIGPPGPA
761 GAPGDKGETGAPGLVGPTGARGPPGERGETGAPGPAGFAG
801 PPGADGLPGAKGEAGDNGAKGDAGSPGPAGATGAPGPQGP
841 VGATGPKGARGAAGPPGATGFPGAAGRVGPPGPAGNAGPP
81 GPPGPGGKEGQKGNRGETGPAGRTGEVGAPGPPGAPGEKG
921 TPGAEGPTGPAGIPGPQGIAGQRGIVGLPGQRGERGFPGL
961 PGPSGEPGKQGPSGPSGERGPPGPMGPPGLAGPPGEPGRE
1001 GTPGNEGSAGRDGAPGPKGDRGETGAAGTPGAPGPPGAPG
1041 PYGPAGKTGDRGESGPAGPAGAAGPAGPRGPAGPAGARGI
1081 KGETGEAGERGMKGHRGFTGMQGPPGPPGPSGEPGPAGAS
1121 GPAGPRGPAGSSGPAGKDGMSGLPGPIGPPGPRGRNGETIG
1161PA€PPGAPGPPGPPGPS}GGGFDIGFIAQPQEKAPDPFRHF

1201 RA

DANVMRDRDLEVDTTLKSLSQQIESIMSPDGTKKNPA

1241 RTORDLKM OHPDWKSGEYWIDPDQG ONQDAIKVYONMETG
1280 ETOVYPTESTIPKKNWYTSKNIKEKKHVWFGEAMTDGFQF
1321l EYGSEGSKAEDVNIQLTFLRLMSTEASQNITYH®OKNSTIAY
1361 MDQASGNLKKALLLQGSNEIEIRAEGNSRFTYSVTEDGOT
1401 SHTGAWGKTVIDYKTTKTSRLPIIDIAPMDVGAPNQEFGI

1441 EV GP VOF L *

1 Ef COL141 EFE 2 cDNA FHHESHEEREFT

R N- C- ;
G-G  G-P-P
; : ATP/GTP

; RGD

> >

N NIT ;

Fig.1 Nucleotide and deduced amino acid sequence of full-length COL1A41 cDNA in grass carp
Single underlined indicates the cleavage site of the putative signal peptide; arrowheads indicate N-propeptide and C-propeptide cleavage
site; Gly-Gly and Gly-Pro-Pro repeats inside the triple hical domain (bracketed) are in bold; The putative intermolecular cross-linking sites
are double underlined; The three RGD sites which could represent potential cell adhesion sites are boxed; The NIT (Asn-Ile-Thr amino
acids) dotted sequence indicates the putative carbohydrate attachment site; Cysteine residues in the C-propetide are circled; shadow indi-
cates the Amidation site; bold and italic indicates ATP/GTP-banding site;asterisk indicates stop codon.

512~517, 545~551, 615~620, 642~643, 660~667,
728~36, 783~788, 885~899, 951~955, 967~980,
996~1004, 1007~1009, 1014~1022, 1047~1054, 1080~
1087, 1092~1093, 1152-1157, 1191~1214, 1234~
1241, 1253~1266, 1296~1305, COL1A1

(Scare<0)

COLIA1 2@ g B #ssie Pre-
dict protein 4-b , COL1A1
6 , 6~18, 1219~1225,
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{ Brachydanio rerio

Carassius auratis

Ctenopharyngodon idellus

Salmo salar

Salmo gairdneri

Nannacara aureocephalus

Oryziaslatipes

— Paralichthys olivaceus
[ — Sebastiscus marmoratus

Acip baerii

Rana catesbeiana

{ Xenopus laevis

Xenopus tropicalis

Canis

— Equus ferus caballus
L Asinus

Colloquially cows

Mus musculus

Homo sapiens
{ Pan troglodytes
Susscrofa domestica

El2 Ef COL141 ERESHRERFYIEIREMAFHMLM SR
Fig. 2 Multiple alignment and phylogenetic analysis of deduced amino acid sequences of COL141

Salmo salar: (BT072645); Brachydanio rerio: (BC161663); Carassius auratis: (DQ324363);
Ctenopharyngodon idellus: (HM363526); Salmo gairdneri: (AB275454); Nannacara aureocephalus:(NM001124177);
i Oryziaslatipes: (NM001122918); Paralichthys olivaceus: (AB196513); fifly Sebastiscus marmoratus: (GU067476);
Acipenser baerii: (EU241868); Rana catesbeiana: (AB015440); Xenopus laevis: (NM001087352);
Xenopus tropicalis: (NM001011005); Canis: (BC050014); Equusferus caballus: (NM001003090); Asinus: (FJ594763);
Colloquially cows: (NM001034039); Mus musculus: (AF034691); Homo sapiens: (NM000088); Pan troglodytes:

(XM01169052); Susscrofa domestica: (AY165952)

1311~1313, 1361~1362, 1368~1373, 1380~1383 (ZnFF Z7), 62—-104 ,
; 12 B , 4~5, 39~40, 53~56, , 1

1283~1284, 1320~1322, 1334~1336, 1350~1356, FBG 17
1359~1360, 1390~1396, 1400~1414, 1437~1438, FH COLIAl AR E B sH B EFHE
1440~1442 , , ik PCR , COL141

COLIAl % & % M) 3 e ko 47 8 ) COL141
PROSITE 4-A 4-C ) B-actin COL1A41
COL1Al 18 ( 5),

22, 1~200, 1 COL141

C- COLI1F(Fibrillar collagens (P>0.05), 4 (P<0.05)

C-terminal domain)( 4-A) 1 N- VWC(von
Willebrand factor) s 3
( 4-0), (EGF CA 3.1 I COLIA1
CLECT), 33~69, 1249~1355 , 1 , COL141

http: //www.scxuebao.cn



854 36
#1 COLIAl EEFIIMERBUSHIH 3
Tab.1 Main physico-chemical parameters of
COL1AL1 proteins analysis > >
number of amino acids residues 1448 COL1A41
molecular weight 137162.6 ’
theoretical p/ 5.44 COL141
amino acid composition COL1A41
Ala (A) 155 10.7% COL1AL
Val (V)39  2.7% [10-12] COL141
total number of negatively charged i
residues (Asp + Glu) 143 R COL1A41
total number of positively charged
residues (Arg + Lys) 127
atomic composition 3.2 I COL1A1
Carbon C 5863
Hydrogen H 9144 COL141 cDNA
Nitrogen N 1804 5 772 bp, COL1A1 ,
Oxygen (6] 1928
Sulfur S 44
formula C5863H9144N180401928S44 C- N-
total number of atoms 18783
[16-18]
extinction coefficients -
Extinction coefficients are in units of M-1 cm-1, at 280 nm ,
measured in water.
Ext. coefficient 49025 ,
Abs 0.1% (=1 g/l)  0.357, assuming all pairs of Cys residues [10]
form cystines COL141 C-
Ext. coefficient 47900 8 (-cys-)
Abs 0.1% (=1 g/I)  0.349, assuming all Cys residues are ’
reduced COL1A1M ) COL1A2 .
estimated half-life
The N-terminal of the sequence considered is M (Met). 3 a
The estimated half-life is: 30 hours (mammalian reticulocytes, 201 N-
in vitro). 8
>20 hours (yeast, in vivo). s [18]
>10 hours (Escherichia coli, in vivo). 1]
instability index mRNA
The instability index (II) is computed to be 24.28 COL1A41 GMKGHRGM-
aliphatic index 36.56 G 248253 1091
grand average of hydropathicity (GRAVY): KGLR ’ ~25 -
-0.739 1096 s
[20]
3 Prthcale output folr user sn‘equence.‘ ' [12] COL1A1 [19] COL1A2
Hphob. / kyte & Doolittle —
2 2
3 RGD
1 b
Bo 12l COLI1Al 1
§0 |
% i Mw | J\ | (EGKR) 1  ATP/GTP
—1 HiH ! i AN
H" [( W w 1 [ “ i COL1Al 31 G-P-P
2 | I A , 23 G-P-P ,
-3
0 200 400 600 800 1000 1200 1400 [10] : [10]
Position ’ » Saito

El3 COL1A1 ZEERAERFIINFRKE
Fig.3 Predicted hydrophobicty and hydrophilicity of
deduced amino acid sequence of COLIA1 protein
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1 100 200

a
-@ COLFI
b

[@Fc) Ve "N 11 [ | | [TRSHESEERERERERT || ] [TES] P
Pred: o>
Pred: o R AL LeATVL LARGGEBODR TGS C TLOSOVE

AA: 10 2 30 40
Conf: 'NEREEEENEERsREN:RRNNnsninssRRRRRRNRRNRE]
Pred: 3
Pred' NDRUVWKPIE.;'CD; ;;;DSIG;.':RKGKC DEVICEDTTDCPNPVIP

AA: 50 ) 0 80 ©

4R Fihss | SR E-valuefH

Conf: JNENIRERENEENREmEsnanniinnRnnnRRNNRERNsn!
Pred: RADDANVMRORDLEVDTT LKSLS QRIES IMSPDGTHKNPA EGF 32 69 1.08e+03

AA: 1210 1220 1230 1240 — .
Conf: jusunsassaREIREREsunniRINRRNRNRn=-nlRNN! EN1 33 68 4.52e+02
Pred: — TNFR 33 68 1.25¢+03
PXCAi; ;;;RD[RM‘[;I;[‘;PWHSGEY:ZEOBPDEX;CNQ:);J;HVYCNMEIEEO EGF CA 33 69 1 .83e+03
Conf: NzsaualIERIRRnsRaRNRRNRRNNRn=sszsniunni VWC out 33 88 6.58¢e-02
T om——" - — AWS 49 98 1.49¢+03
Pred: ETC VYPTESII‘IPKMWYTSIPJIKMHVHF'EEAMTEFDFI

AA' 1290 1300 1310 1320 DISIN 55 94 1 .82&"03
Conf: iusailiilz=ssnsnsssszzsannlilnssliinsn:zs LDLa 55 87 2.32¢+03
Pred: > > >—c>
Prod. Sceccescccccasaccecec: ZnF 77 62 104 | 6.07e+02

+ EYGSEGSKAEDVNIQLTE LRLMS TEASQNITYHCHENSIAY

AA: 1330 1340 1350 1360 IB 63 125 2.56e+03
Conf: la-saBiEssunsasEENiz=szannilssnlaninsenns!
Pred: — AT hook 292 306 1.77e+03
Pﬁ: KA LLLOGENE LTS TYsVTECGCT PRP 1111 1340 1.63e+03

: o o e FBG 1238 1426 | 1.24e+03

Conf’ jusaiB=ziIRNEESRRNNRNENzznnnnRRRNNNR eansi CLECT 1249 1355 5.29¢+02
Pred: : = S, —
Pred: ok Ty IOy KT TH T SRLET TDTAEMOVCAGEECT DAX 1268 1345 2.59¢+03

AA: 140 1420 ol 40 Agglutinin 1289 1425 1.41e+05
Conf: hll.-ll
Pred: —H——

Pred: eeccccee
AA: EVGPVCFL

=D - helix Conf: a1l -confidence of prediction
> - ctrand Pred: f)redfcted secondary ctructure
— - coil AA: target cequence

4 E& COLIAl ZEEFYIZREMBFEMLG . THEEETM S 47
Fig. 4 Secondary structure characterization and predicted domains, functional sites of COLIA1 proteins

NH: Neurohypophysial hormones; EGF:Epidermal growth factor-like domain; FN1: Fibronectin type 1 domain; TNFR:Tumor necrosis
factor receptor; EGF_CA:Calcium-binding EGF-like domain; VWC_out: von Willebrand factor out; AWS:associated with SET domains;
DISIN:Homologues of snake disintegrins; LDLa:Low-density lipoprotein receptor domain class A; ZnF_ZZ:Zinc-binding domain, present
in Dystrophin, CREB-binding protein; IB:Insulin growth factor-binding protein homologues; AT _hook: DNA binding domain with prefer-
ence for A/T rich regions; PRP:Major prion protein; FBG:Fibrinogen-related domains (FReDs); CLECT:C-type lectin (CTL) or carbohy-
drate-recognition domain (CRD); DAX: Domain present in Dishevelled and axin; Agglutinin: Agglutinin.

COLI1Al 10
, , 3 [20]
a 33 I
221 COLIALl
) —-0.739, (Scare<0)
) , (Scare>0) ,

[23]
2
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1 2 3 4 5 6 7 8
tissues of grass carp
5 COL141 mRNA ZEE&AEHATHERMERIE
1. ;2 ;3. ;4. ;5. ;6. 3 7. ; 8.

Fig. 5 The significance tests and expression of COL1A1 in different tissues of grass carp by RT-PCR
1. muscle; 2.hepatopancreas; 3.intestines; 4.gill; 5.spleen; 6.kidney; 7.skin; 8.fin.

, COL1A1 s .
, (P>0.05), 4
, Lapiere % (P<0.05) Kondo B"
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COL1A1 o B I COL141 >
> COL141
TGF-p/Smad B2 mRNA HSP70 mRNA
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(281 COL1A1 I
COLI1ALl COLI1A1
17 s C- R
2 CXXC (H)XCXXC
Ca2+ [29] 1
Zn* , Prockop (30] C- [1] Kimura S, Zhu X P, Matsui R, et al. Characterization of
C- 702 fish muscle type I collagen [J]. Journal of Food Science,
. ’ . 1988, 53(5): 1315-1318.
(Zn""-dependent matallaproteinases),
(2] ; . (M].
o 12 I 2001.
’ C- , (3] , . (1.
I [30] , 2000, 19(2): 78-81.
[4] Prockop D J, Kivirikko K L. Collagens: molecular biol-
3.4 I CoLiA1 ogy diseases and potentials for therapy [J]. Annual Re-
COL141 mRNA 8 view of Biochemistry, 1995, 64: 403-434.
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Cloning, mRNA expression and bioinformatic analysis of full length
type I collagen alpha 1 cDNA from grass carp (Ctenopharyngodon idellus)

LIU Bang-hui'?, YU Er-meng', WANG Guang-jun', YU De-guang', XIE Jun'",
WANG Hai-ying', GONG Wang-bao'

(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture,
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Type collagen, as a number of collagen family, is the most abundant collagen and major com-
ponents of the extracellular matrices of all metazoan life, and plays crucial roles in differentiation, forma-
tion of collagen fibers and tissue remodeling after injury, etc. Type collagen alpha 1(COL1A1) cDNA of
grass carp (Ctenopharyngodon idella) was isolated through the RT-PCR and RACE approaches. The
cDNA was 5 772-bp in length, including a 4 347-bp CDS (coding sequence) and encoded a polypeptide of
1 449 aa. The homology of COL1A1 amino acid with relative species (zebrafish, goldfish, etc.) was as high
as 93% with zebra fish and goldfish. The protein peptide molecular weight was 137.2 ku and theoretical p/
was 5.44 using ProtParam software on line. The protein peptides of COL1A1 possessed 6 a-helixes, 12 [3-
sheets, others of ruleless coil regions, and 18 regions of triple helical repeats, 22 low complexity regions,
17 function domains. There were two calcium-binding sites and one zinc-binding site in the COL1A1 pro-
tein peptide. COL1A1 mRNA was determined in all the tested 8 tissues (muscle, intestine, hepatopancreas,
gill, skin, fin, kidney and spleen) of grass carp by semi- quantitative RT-PCR, and the mRNAs expression
in gill, kidney, skin and fin significantly higher than other tissues (P<0.05). The structure and bioinformat-
ics characteristics of the COL1A1 from grass carp may help to further understand the function of
COL1AT1 gene in the repair process of damaged tissue in the grass carp.

Key words: Ctenopharyngodon idella; type 1 collagen; COL1A1; mRNA expression; bioinformatics
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