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EEE FABP3 EE D BRE ST SEEMHEX O

nEE, FUag,

M, EAY, EEk, FEA

(F B BB BEiR KL AT FE R, AR R K il AR BT IR B G S0 %, V05 Jof 214081)

WE: WHRBS5FHEREHXNLTREHTEELSTEMN, SR EZEONABHRELE
E(FABP)AH F it 7 S EA X8 SNP LR, & AMEF PCR ¥ 34 2| 2 24 FABP3 # A,
jIFABP3a 1 3b JE [, W/ E B H 4 NN EFA0 3 A WA T 4R, 3a 0 3b [ AEAE LK 93%,
Hg 133 NEKER, HMUHEN 94%, WA FKEMFI FAEW L =7, JIFABP3 # R Gt fbfn

& Gty o K AL — B

3t F 7 bt E 3a fn 3b 4 B 4% B 26 #1125 /N SNP i & o #9 2 PCR-RFLP

FRM T H A 3 A SNPs EE A KT oA, FEHEHRTHE X, EREFR,C30G 5/
BEURME | A& & R I BOfn g & i f [ BB E B AR X (P<0.05), CC BIANMAH & B F BT CG A A
E.GITESARZ TS aRaMEMR, ETNRXZFARXEA MM E L EHE B
{822 51 B #(P>0.05), [F B % & G267T 1 C30G 1 &, M| & 3 GGCC MKW | # f 49 & 3 &
K, EWE. A P55 GGCG ME B 17%F0 12%., GGCC MAAE LI AR | 4 9%, HAEE

BAWEERMHE,
KEER: 28, CAABNEHRRELEG,;
hESES: Q78559174

JItL P G I R 45 & 2 H (fatty acid binding pro-
teins, FABPs)J& T— M2 IHNEKIE, 7F& 14~15
ku, ABZEA AR 7R AU % IR M ot an 2 A8 A= 1y
IR AL, 2 5 00 /K M B g T 8 174 e &1 A
Jif P R ) B A T, b BB Ay 40 TR 1 R A4 R Y
AR e, FEREFLE, M P B AN T FABPs
/I OFERA R, 2 BIEAEHAZ
Rk, WEZLEFNE . FEEIRIEN LA kR
IR 1AL, COAEFVLA RS H BY(FABP3). i8A A8
M) A BY(FABP4) ., REZAHZAN E RS, [HlfizHY IL
LR B R BERSAY M BRI S T RN B
FFERITRA, KSR 22 18 53 IE B AR 4 P
RNIEIRE I BREE & 5 AW BA RS54 . — A4
WEE - 1 MR TESR AT 10 AN SOFAT B AE(B A-B N4l
B BN, FCRKAERE IR Z: A 7E B HrB s T
O, AN TR, KT BRI, ikEas

Yris HER: 2012-02-09 BB HER: 2012-06-15

B %A, SNP-3 EAE K 247

XEkFRERD: A

IR P L 0 245 N 2 AR e e, S FABP 3
R FE R S5 H 4 A S8 71 3 A& P,
SRAE NG F B EELE AR A ) 25 F Ak, H
TR AL A FED A, T FABPs 43 T30,
e N2 W g A S s i br 59, 1o
FABP3 C#H T ONUBEZE | OEORSF 2 W s &
/e

7E FABP % i, FABP3 Fll FABP4 #iil y HoA
2 LN G 5 (intramuscular fat, IMF) & & At %
JEIH, Gerbens ZE W 5E T 8% FABP3 JE[HAFAE | &
K S 25V S LA B DG & Bt (IMF) . A= KRS
M Z&, S5 REW FABP3 E:[H | T1324C I
C1811G Wi SNP 155 IMF DL R A= K etk i 25
2. Pang Sl & BLIX 2 4~ SNP {5 5k
TR BRI IMF 55 MO . JE AN ) 56 (R A
FABP3 mRNA i35 5 LA KX I AR AH 56 3[R

BRI A : K0T F Fh IR AR S 5 0 (200903045); R /AN =" BRI A EITHRI(2011AA100401); BALAK

A7l B AR R 5 % T (CARS-46)
BIES : A48, E-mail: yujh@ffrc.cn
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FIRE AR S8 IMF 22 F AR
Huang 25U HF 58 ) 78 FABP3 WK K& S
30~90 H AWM BETE Y IMF B E MK, (HA X%
FABP3 [N Z MR BA B . FABP3 BR 15 IMF
T ASEAN, S S A KR, ©
FI 19 FL A K il B (mammary-derived  growth
inhibitor, MDGI)/¥41| fl FABP3 — 214 jit4h, B
W H Y 1-FABP (FABP2)JEN £ 454 5 AHITE
AR SO A I AR R A5, o S A 51O

2% FABP3 M5B AZ, FLEEPTE
cDNA /43 fFKik . 76 GenBank H KSR AT il
(Cyprinus carpio GU205785) . 3% I1 %I ji§
(Schizothorax prenanti GU205786). ¥ ffi(Danio
rerio AF448057)!'"1 | T #% (Oncorhynchus mykiss
NM_001124713)" | K 74 ¥ f (Salmo salar
NM_001123578)!"" %' JEff1 (Oreochromis  niloticus
XP_003444095) . JiK #f (Fundulus heteroclitus
AY034789)1*" | 4fi (Anoplopoma fimbria BT083086)
544 (1) FABP3 cDNA J741, Liu %' AHiA 7B
th FABP3 ) i [R] 45 4 I 4 JHL e 0or 7 3% BT I
Jordal &5 UVNNI 0 5 T G R U7 R X K VG o ek
FABP3 i [K] (1) 5% i N2 HEAE AN [) A K B B ) R ik A8
fbo (HXF#J5 FABP3 2485 IMF && Ll A
P A A 0 WL

ARSI LR RN T %% & Y 24 (Cyprinus car-
pio var. jian) WSS, 7EC A FABP3 cDNA
JPANERE b, e B T @ 2 4 JIFABP3s 19
DNA J74I, bk i aity, 24k T a4 o
TELENY SNP 8, Kl T 3 4~ SNP {7 i 1) 3
P, FESAARNE B EFT T AT, TRk R T
5B A FArid. B AEIA IMF
PRUER 4, AR SRR A R T e 26 IMF (1Y)
FRcHT T T A

1 MRS IE

1.1 SEeH#

SEEG N MR AR, 2L 12 MR, B
JERRAFEMFIRE 1 MHESL, BNERWY
90 Fi17 PIT i, ERIIRIARTR AR A .
IR AR . RN SRR S IR G R T R —th
W, AL T EK R 2R ST BE IR K L A A O
HSFRI B o FRAH 2 Y AR R e I AT

HEAEE, WA IR BT T A B B L, 5
TARAREESRAE R 11 Iy, W AT RO, D
FEE N A W R A B B B R 7R
HRBRPAEERRICER | AT F RN, ST
I fa 2l 942 .
1.2 RNA 71 DNA #3i8

B3 R (100 g A2 A7) T HB Bk ILIA) 2 2UR
AFEZ) 100 mg, f F} RNAiso Reagent (TaKaRa,
ERE), & MULBHBPE e RNA,

iR, (HRESNE AR K HLR,
iy —S 05 AR BUL I 4] DNA, DNA 58 8 F1 ik 5
{657 FH B R W 05 e HhL DK R 5 A1 43 516 0 B T 6 AR
€, ODggongo—Mt N 1.8 4. H TE WK DNA
FE SRR PR 50~100 ng/uL 5 .
1.3 Folyig

H3J GenBank Hfiil FABP3 cDNA (GU205785)
AT TE(S'-CTCAGCTCT AAACATGG CAG-
ACG-3"YHI TR(5-GAGGTTTCCCTTTATTCCGCC3"),
TENLA cDNA g4 jIFABP3 ¢cDNA. LA
cDNA fil#4#% 8 MMLV (RNaseH free)(TaKaRa)iit H]
PC ] S e N, B VARR 20 pl, NS
ng ILA B RNA, Oligo dT F1 6 mers BENLS 9145 1
uL, 42 °C 1 h, 85 ‘C 5 min £ PCR Y (Eppendorf) |
#EFT RT S, LA DNA B, £ 519 %t
F1(5'-ATGACCAAACCCACAACCATCAT-3")#l TR
P18 jIFABP3 N & T 2 NS T 3, G B3
PRI & F 2 BZERRIT51Y) a-R(5'- GCTCT-
GTGCAC ATTGAGATCTTATTAC-3") Fl b-R(5'-
TGTGCTCTGTGCGCATAATACC-3"), 43 %]5 TF
BT 4 AN ST 1.
1.4 SNP i m f9&E N E E 2 a5

i 5 #7%} F1-TR Fl a-5§ b-R-TF 414 8 2
#il FABP3s ({741, fi il ClustalW 3F LT, LAIH]
— o AN RS B LA K T 1/3 A A VS 7E SNP
57 55, o AT SNP A7 5B 3 B BRI P 4, e 2 5

A i i BRI VT IX 53 SNP 5 s AN [R5 1A

A, RGBT RE R DO S a sl b FE A 514,
#57 PCR-RFLP £ ik, BUE sl 5 W7EA
[A]/MA& DNA Fh kel i B, SRI5 & Ak i
VInGHEYI, WU Y0 LUK X 55, i AR
ARSZRGRTIN T 3 A4S SNP i s, 439l /& a-E3-C51T,
b-12-G267T. b-13-C30G, # I i) PCR 514 .
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BEL 1 4 P U0 g L B A () 5 R U i 010 1 B A B L 3%
1, PCR YA Z K 12.5 uL, HrP 5842 DNA 1.0
ul, 5147 0.25 pL (10 pmol/L), SWE5HREL 6 uL

PCR ™) % 10 L BEVIA R, HA S NYIAE0.2 uL,
TEAN R BEAREFE AL T SO 3 b, SR 2% IR B
BERL HLPKAEA TR, R TR

&1 3 SNP s EREAKMA PCR-RFLP 3|41, BR#&ME A IESFNES ] A B
Tab. 1 Primers, restriction enzymes used in detection of 3 SNP loci and restriction fragments

LS, 51 A I it b Bt /op
locus primer sequence restriction enzyme restriction fragments
W E3.CSIT F: GTAATAAGATCTCAATGTGCACAGAGC Taal C: 393, 110, 180
T R: GAGGTTTCCCTTTATTCCGCC T: 503, 180
F: GGTATTATGCGCACAGAGCACA T: 53,222, ...
b- 12-G267T R: GAGGTTTCCCTTTATTCCGCC Tast G: 275, ...
- C: 468,224
b- 13-C30G I Ball G: 692

1.5 PCR R FI5EE

PCR W AR Z 25 pL, 5 cDNA 2 uL 5 DNA
MR 100 ug, ESZIESIH145 0.5 uL (10 pmol/L), H
AH 5 B8 Taq B (TaKaRa, S3%)UEHHF, SO AE
Eppendorf PCR ¥ i1y, JWi4cbR 94 C 2
min BV, 94°C 30 s, 55~60°C (HRE 514 Tm %)
30's, 72 'C 1~2 min (ARIEY =P K FEREL) 30 4>
FEFR, 72 °C 10 min, PCR JCWIRZ 1%BU N8 HE HL Ik
Ay, YIEIH RS, R R0 £ (i
Rk, 55 pMDI8-T #{k (TaKaRa, K
) 16 ‘Ci#E#: 2 h DL b, J5%E A DHSo SRS 4N,
T LB Amp Vil E3EFRat %, Pkt &RV T LB
Amp WA IR YR FR, A BOR B 1R
& (i AR )L Ok, Eco RI+Hin dITT XY
VIGGUE PR s pE, BAFARE% 2~5 S FRPESEpEs) I
VR A A R RTINS
1.6 Sito#r

R 4l B 1] 2 il ) 85 SR 7 AS ) A R O R A8
e /N R AN 8 DL S o7 BE IR, LA i 55
o7 JE R AE S S BE R BT o L ] . L SPSS
A2 GLM A B A T SNP v a5 A [ S R 7Y 5 A5 [w] By
B () T

2 2

2.1 jIFABP3s £E 57!

1%} TE-TR 7EJJLPY cDNA 41 7= ¥y 5
MBS e e —, SRKEESCH M6
FABP3 (GU205785)41 9 M4 I A —, K
JIFABP3b. 5| #1%f F-TR 1£ DNA H1 402 5 2 FiF 51,
FI cDNA J341—E: bt e, H1 jIFABP3b —E

WEF 2 MRS 3 205008 335 bp Hl 189 bp,
JIFABP3a [ 0U] 43514 341 bp #1175 bp, fEafib
W& 2 254000 5B H RS B R 514, a-R Al
TF FHVZE R T 1 1 208 bp, b-R Fl TF 4§71
FIN T 1K 1256 bp, jIFABP3a Fil 3b e & 5%
SN 1Q342674, 1Q342675, £ 2 NP EPIA
[ XIS )2 . jIFABP3b DNA 551 th iy 4h i 156
A EARSTIY WA cDNA FlE4e—%, 5
jIFABP3a J7 41 H i A0 2 T B LA LU A 93%, 3a.
3b 5 GU205785 BaEEF 41 AALE 5351 R 92%
94%,

2 jIFABP3s EEZ MY FIIKE
Tab. 2 Lengths of different regions in jIFABP3s

ShE T ShE A S AR ShR
1 F1 F2 F2 T3 T3 T4

exonl intronl exon2 intron2 exon3 intron3 exon4

gene

jIFABP3a 73 1208 173 341 102 175 54
jIFABP3b 73 1256 173 335 102 189 54
e SRR T 1 ABIFRIG RIT, SMET 4 BIZE THR

Notes: Exon 1 starts from the initiation codon, and exon 4 ends at

the termination codon.

2.2 jIFABP3s REERFIINFERERELE
jIFABP3a il 3b 5RE b, A FABP3 —%, 3
B 133 NEEER, FISTTE A TFRHA 14.8 ku,
3a fil 3b fE7E 7 D22, HMUPER 94%; 5
GU205785 A FLMR 7= 5+ 800301 0y 8 F1 9 A, MM
¥4 92%., FIBE LA (NP _694493), A (CAG33148)
IARALPE S 511k 86%F1 74% (I8 1), jIFABP3s H1%s
7~24 NEER ML FABP AR IE S . SR
AR LR (K, R) . IRTEZEILRR(D, E). Hi/K
PR IERR (A, LLE,W, V)R Z KB (N,C,Q,S,T,Y)
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BRIy £ . NAEA—3K, 3a 1 3b 43516
18 AN 17 Bl 2R . 20 AR 255, 44 1>
42 DN KPERIERR, 34 DF1 35 A LR
FTRE A A6 H ¥ 7K VS )2 A5 95 6 g 4% £ (Gobio-
notothen gibberifrons, AAC60359) . Bk ‘& B 5
(Notothenia coriceps, AAC60358) . 3k 5 vk fa
(Chaenocephalus aceratus, AAC60356). Fit /N7
Ji5 £ (Cryodraco antarcticus, XP_002716106)F[r] &
JIC)Z V8 7K ) St I H AR 6% (Anoplopoma fimbria,
ACQSS1IHEL, SRR . SRERIE 2SR A E b 3
M

N T fi# JIFABP3s Y RGEH AL, 7R 4
By e s sgryH e A AR LR 2R
FABP3 & 1751, fdi Fl Mega LAKE ) £ i5 7Y FABP2
(NP_571506) 5N, #%E NI Ri(&l 2), 4R 58
BORAGE—E, HPE Bootstrap {H/NTF 70 AYASH]
SRR, ARG R EZEILRT S 3 3, R}
A | 5T 240 fa RBE SR A — e B S )
BH9fG (Ictalurus furcatus, ADO28361)1 % h—3%;
itk B} £ 208 i RV e AT B AR W] — 32, R Ah—K
W eh 998 H 19 % 1 f F 48 £ (Rachycentron cana-
dum) . ZRERYG H 145 i LK B AR fa0T B A iR AR
., A DS | Sk vk RN IS A R
JUR 22V KA %) R S IV ) B B 2 i PR FL2E RN 528
WA Y S . RGN R E@Y) 2 4~ FABP3 X
N FEEE £ 14~ FABP3, KPGVEEEALIA 43 25 501
FABP3 FUTSE.Co 4325511 FABP3 TE[R]—/N3Z .
2.3 jIFABP3s SNP fi Y& %

il X 8 4NMA FABP3s J¥ 51, 7E jIFABP3a

1 3b JER F4r IR F] 26 ASF0 25 4> SNP i 4, H:
i 3adh iR 1 M3 BRI AR 2 A, ST
3_A83G KA 110 MEUILMR th 7 2k 5348
2R, A2 DRI, NETF 1M 2 iy
I 22 ANF1 1A SNP 7 55 3b AME T 1 12 Hh 4y
WA 1 H 2 4 SNP, B AR, N&T 1. 2
3 BT 16 4. 5 AF1 1A, SNP FLARL B L
3. 51 SNP i 259, a/g Fl o/t ¥l Z, 75
JE 15 M 14 A4S, 15T 57%, HAH N, Hp
a/t Wi 8 />, a/c Fl g/t WSS 5 F0 6 1>, J4b
34K cf/g Hiif
2.4 SNP fImAREEEEN K SHEEHEXNE
WL 43 AT SNP 57 st B 7 SRR IE SRS 18 3a
M 3b FERPEY S IR R, ARSI T
jIFABP3a-E3-C51T F 3b-12-G267T, 3b-13-C30G 3
/> SNP {17 &5 ) PCR-RFLP ik, & 3 M7
(IR G5, 3 AL 3 RS AL7E
SO0 S R S A AR, (L R R CRAF AR R
2557, A W3k R RIS AROH /L, 4n 3b-13-C30G
{7 ) GG Bt H 5 2%~3% (£ 4, £ 5).
AR SR T 5 AN K R 326 FEAHETEX 3
AL SE AL, 3 AL die /NS BE R Ny
0.22~0.50.3z i SPSS #ff: GLM #2/¥, %I 3 4~ SNP
V7 A3 I AN [R) 5 R 780 5 348 T R A 7 ORI A T, 25 R B
IR, 3 AL 5 M fa 3 R R A G (P<0.05),
et G T A DG AN B, Hodh G267T Al
C30G A [F) 35 [R 7Y ) 14 o fE A £ 35— 3%, H
CS1T v A5AN 7 35 DR 7R A 0t i A e £ SRS —
o 5 A RN Y B EE A DG I A7 s AT S C30G

JIFABP3a MADYFYGTWNLKESKNFDDYMKALGYGFATRQVGSMIKPTT LI SMEGDV ITLKTYSTFKTTEIKFKLGE

JIFABP3b MADYFYGTWNLKESKNFDDYMKALGYGLATRQVGSMIKPTT LI SMEGDV ITLKTVSTFKTTEINFKLGE

C. carpio MADAF IGSWNLKESKNFDDYMKATGVGFATRQVGSMIKPTTYISMEGDV ITLKTVSTFKTTEINFKLGE

D. rerio MADAF IGTWNLKESKNFDEYMKG IGVGFATRQVANMTKPTT [T SKEGDVFTLKTVSTFKSTEINFKLGE

A. fimbria  MVDAFVGKWELKESVKFDDYMKKLGVGFATRQVGNMTKPTTITSKEGDVVTLKTQSS IKNTELSFKLDE

H. sapiens ~ MADAFLGTWKLVDSKNFDDYMKSLGVGFATRQVASMTKPTT ITEKNGDILTLKTHSTFENTEI SFELGY
ok kok Rk ok oskkokkk skkkookkekkk | kkdkkkek ok skk: | kekdkek koook Rk kekk

JIFABP3a EFDETTADDRKVESYVTLDGGKLVHVQKWDGKE TSLVRDVNDNNLTLTLTLGDVV STRHYVEAE-

JIFABP3b EFDETTADDRKVKSMYTLDGGKMVHVQKWDGKETTLVREVNDNSLTLTLTLGDVVSTRHYIKAE-

C. carpio EFDETTADDRKVKSYVTLDGGKLVHYQKWDGKETTLYREVSDNSLTLTLTLGDYYSTRHYVKAE-

D. rerio EFDETTADDRKVKSY ITLDGGKLLHVQKWDGKETTLLREVSDNNLTLTLTLGDIVSTRHYVKAE-

A. fimbria  EFDETTADDRKVKSLVKIEGGKLVHVQKWDGKETSLVRS IEGNNLTLTLTMDDVVSTRHYVKAEA

H. sapiens ~ EFDETTADDRKVKSTVTLDGGKLVHLQKWDGQETTLVRELIDGKLILTLTHGTAVCTRT YEKEA—~
REkRkkRRRRRRRK: 1 1 oRkkD ckokkkeRk DRk kR D Ok kkkk | ok kK ok X

1 $#5H MY FABP3 BIF LSS
*RN— B, M RIZO M BUIR RS AL 81, 4R R0 JIFABP3s 55 [ Ll FABP3 922 5% i i o
Fig. 1 Alignment of FABP3 among common carp and other species
* means identical, the characteristic sequence of cytoplasmic fatty acid are thick underlined, the variant amino acids between jIFABP3s and

C. carpio FABP3 sequence from the internet are in fine underlined.
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38 i pItff Gobionotothen gibberifrons FABP H8-isform
A|——|: P EBIAE . Notothenia coriiceps FABP H8-isform
2 Sk vKE Chaenocephalus aceratus FABP H8-isform

16 BN IE S Cryodraco antarcticus FABP H8-isform
75 54 Anoplopoma fimbria FABP heart
JE® Fundulus heteroclitus FABP heart
66 \_‘: Je% B Oryctolagus cuniculus FABP heart-like
77 89 FEH 8 Rachycentron canadum FABP muscle
100 KPavEsE Salmo salar FABP muscle
100 ’—(: WT#% Oncorhynchus mykiss FABP heart
KPuvEsE Salmo salar FABP heart
37 fifia Ictalurus furcatus FABP heart
68 36 FFOZE A Schizothorax prenanti FABP heart
63 Bt 44 Danio rerio FABP3 muscle and heart
457|E E#8 Cyprinus carpio var.jian jIFABP3a
71 4 Cyprinus carpio var.jian jIFABP3b
N Homo sapiens FABP3
99 I: %F Oryctolagus cuniculus FABP3
61 Iy Equus caballus FABP heart

5, Taeniopygia guttata FABP
Bt 4 Danio rerio FABP2

2 FABP3s $f L R G AL
ZEW M HMTEI RN S DM (NP_694493), fii(ADO28361), 3 2L fi(ADAG61017), KRIGHEEGLE ACI69211, LA
NP_001117050), KL% (NP_001118185), J& %' % J: i (XP_003444095), % {1 (ABY90513), JE M (AAK61550), 4fE (ACQ58118),
M /N S 40 (AAC60357), )R H 1 (AAC60359), T H 45 B 65 #1 (AAC60358), k4 UK 1 (AAC60356), A (CAG-33148),
(XP_002716106), BEMIE4E(NP_001232098), ZH(NP_001157357), B &£ (FABP2 NP_571506),
Fig. 2 Neighbor-joining phylogenetic tree of FABP3s protein sequences

The GenBank NO. of sequences used in phylogenetic tree: Danio rerio (NP_694493), Ictalurus furcatus (AD0O28361), Schizothorax pre-
nanti (ADA61017), Salmo salar (heart ACI69211, muscle NP_001117050), Oncorhynchus mykiss (NP_001118185), Oreochromis niloticus
(XP_003444095), Rachycentron canadum (ABY90513), Fundulus heteroclitus (AAK61550), Anoplopoma fimbria (ACQ58118), Cryodra-
co antarcticus (AAC60357), Gobionotothen gibberifrons (AAC60359), Notothenia coriiceps (AAC60358), Chaenocephalus aceratus

(AAC60356), Oryctolagus cuniculus (XP_002716106), Homo sapiens (CAG33148), Taeniopygia guttata (NP_001232098), Equus ca-
ballus (NP_001157357), Danio rerio (FABP2 NP_571506).

# 3 jIFABP3s £[E FEER SNP L=
Tab. 3 SNP loci on two jIFABP3s

{H C51T fi iy CC 5 CT BIMfa #1 CT 45 TT AU i

5
A X35 region SNP fiL 8
gene SNP locus
AMEF 1(exon 1) CSIT
a37g, a62g, all7g, a296g,
c302t, a379¢t, a421t, a465t,
A . c468t, a555g, c642t, a677g,
jIFABP3a T Ldintron 1) 70 g, 8021, 4823, g9501,
c967t, gl046t , al049¢g,
al074c, al085c, c1115t
N F 2(intron 2)  a48t
ST 3(exon3)  C5IT, A83G
HNEF I(exon 1)  C5IT
c101t, c103g, g360t, a363g,
A . g591t, a609t, a635g, a790c,
T Tintron 1) oo e c838g, g1000t, 21021,
JIFABP3b al031t,all17g,all2l1c, al126¢

AP T 2(exon 2)
N F 2(intron 2)
N F 3(intron3)

C68T, C71T
a40g, a53t, a73c, c239t, g268t
C30G

I C51T, HIGEPLELPIAY CC I TT A KA H i
FERI T AR B (R 4). DI ELaNHE I, AN
T AN 2 Fob (5 B 44 B Aol £ 7 BBE 1 ot e — 2

£ R BT A o B R AR I

FEH] G267T HI C30G 78 Ml il fa 23— 2L,
i 8 HH A BRIC AR L & TR T R TR AR Y
A, KT A T AR RS 592 AR X
A~ SNP A7 i (LRI R, S5/ NERIRUAR R L 5 N
HRII /N R 0.19~0.44 A [R)HE R Y 5508 o 1 A 56
P2 B oR, G267T H 5kt fa by B3 F Ak
WA (P<0.01), 55 MfEfa s fa [ Br 3 Y AH ¢
PEARBEZE (P>0.05); C30G KRN S57E 5 MFEF
W AR — B, 5 I £ ol R £ R £ 38 8
BYE (P<0.05)8#H W W APEAHC (P<0.01), HIRE
CC B H (R 5),

HE G267T 1 C30G P s AN [7] 35 R AU mf
12 AR AR 9 FORFRISLE A Hih 6 Fp
FERAIREAEE 20 LA L, S0k Sedt A 5
W AYMCHE, 450, WE RN GGCC B,
SMEEAE 9% 4, MBS GGCG MY,
IRFEA R 10%, #E i GGCC BIAMA L GGCG
FIAMAST FIHE 17%F0 12% (3% 6).
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CT CCTT CT TT CCCTCCTT CC CC CT M CT CT CTCCCT CT TT CT CT TT TT CT

@
TT GG GT GT GT GT TT GC TT GT GT TT M TT TT TT GG TT GT GG GG TT GT GT GT

(b)
CCCCCCCG CC CCCCCCCC CGCG GG M CCCC CGCG CCCG CC CcC CcC CG CG CC

3 3/ SNP LR EIEE B kLS R
(a) jIFABP3a-E3-C51T; (b) jIFABP3b-12-G267T; (c) jIFABP3b-13-C30G E #1 M 3 DNA 4 F#Fig (DL1000).
Fig. 3 Electrophoresis patterns of different genotypes in three SNP loci
(a) jIFABP3a-E3-C51T; (b) jIFABP3b-12-G267T; (c) jIFABP3b-13-C30G M: DNA marker (DL1000).

F4 3N SNPURMAEEREE S MRAFHAHRSBENHEXM

Tab. 4 Genotypes distribution of three SNPs loci and correlation with weight gains in five families

54 e 91 i g
fimi  SEEA male weight gain female weight gain /N i 3 D O %)
loci  genotype £ fip iRk REAHL £ fip iRk BeA¥r minor allele (frequency)
juvenile adult sample juvenile adult sample
G267T GG 108.96+32.07  512.94+96.83 40 123.64+40.95 638.5+148.67% 39 T(0.50)
TG 98.77+30.47 503.91498.83 82 108.78+36.51 614.64+140.55° 82

TT 105.14+£32.06  534.56+113.33 37 122.05+4830  678.89+189.72° 44

C30G  CC 100.54+£29.22°  512.33+106.56 103 121.09+43.45"  656.81+182.07° 101 G(0.22)
GC 103.59+33.33®  511.95+88.35 52 103.42429.70°  602.25+95.83° 50
GG 126.93+41.99°  567.37£127.27 6 122245339 623.04+£135.40" 14

C51T  CC 102.33£27.09  493.64+67.91 27 107.88+30.78°  660.27£190.58® 20 C(0.43)
TC 102.14£33.70  524.68+112.61 85 109.89+36.16%  611.46+120.01° 92
TT 103.5+29.42  504.02+100.21 44 130.79£52.04**  683.67+202.37° 47

T ARKRE FI/NE FiE 535 3R 28 5% 835 (P<0.01) 2% 53 .35 (P<0.05), M F BRI 22 5 A .35 (P>0.05), N RITRERIM

Notes: Different capital and small letters indicate very significant (P<0.01) and significant difference (P <0.05), respectively, and the same
letter means the difference is not significant (P>0.05). The same as the followings.
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%5 24 SNP RLAMTREERE 7 MRATH SR SHMELIELN
Tab.5 Genotypes distribution of two SNPs loci and correlation with weight gain in seven families
I fa 3 /g WE£6 14 /g
RiE - FEm male weight gain female weight gain T/ IV R (%)
loci  genotype £ F it REA L frFf Jokiih keAgr minor allele (frequency)
juvenile adult sample juvenile adult sample
G267T GG 105.23+26.15* 581.56+133.2 52 103.25+24.49  684.66+134.25 62 G(0.44)
TG  93.45+22.65%  567.05+112.06 158 106.31£27.45  712.29+146.49 138
TT  101.37+24.77% 559.42+108.27 105 106.27+25.24  680.97+128.34 77
C30G CC  100.63+23.48" 576.19+110.43 207 108.73+£25.73%*  715.52+138.79° 172 G(0.19)
GC  93.73+25.64°  550.5+122.46 103 102.08+26.25"  673.61£136.98" 96
GG 79.22+13.41°  520.4+59.76 5 83.92+18.96°  604.77+104.82° 9
#*6 WNUSTEERBE 12 /NMNREAFHIHSREEEMHERM
Tab.6 Genotypes distribution of two SNPs loci and correlation with weight gain in twelve families
B~ gkt FEAEL Tf £ i 1 1 /g FEASL W £ it 3 /g
genotype sample male adult weight gain sample female adult weight gain
GGCC 39 584.45+147.62° 39 728.11+142.55%
GGCG 47 522.82+91.59° 42 623.15+124.48%°
TGCC 153 544.92+104.23° 135 684.68+156.48*
TGCG 82 545.54+124.20™ 75 660.64+138.92%
TTCC 114 553.73+106.89" 95 685.05+164.10*
TTCG 26 539.08+114.61"™ 23 656.62+103.92%
GGGG 565.65+126.76 14 624.56+138.76
TGGG 502.38+50.96 575.49+82.58
TTGG 696.60+106.35
3 e M 3b cDNA FF4I—SHEAR RS, kR34,

A S A 5L TR A Ay B B AN S B
FABP3 HHLIVEAR i 3[R, FNBE A MSTNP
GHR (GHSRI*ILU K it e A 3 3 [ TLR3 \ TLR7
il MyD88P45—, ¥y ik T HESEN AL “PufFiL”
G o WU AL T DR A7 A2 558 2 S S R Y 3R A A7
EHEHAL KR FTNBMN2ES, REERE LA %
S FELAZHZ ST FABP3 ¢DNA BHIll 7 £ 4
EmA TR, 455 R ek jIFABP3b, X 1R il RERL &
T 3a 7TEALA Rk a4 3b 2, DI PCR 97
BTG VLR T 3a il 3b Rk EAELE
25 BEREESHIE CPURHA” | AR RN [R]
(T RESE AL, Andufrse 4 4~ MSTN JEFE PO R
ESivy 2 i I YN N 2 = DTN 1WA R S 7 B
FIAF A FABP3, Hidr, KPG¥:AEC 1 FABP3 FliT
SRR FABP3 JRAE—i, XSG R PUVEEER)
Wi~ FABP3 fAEG IS Rk 2ESR, FAMLBLHT
P~ FABP3 7E A [) il il £ S e BN — B, 3a 1 3b
FESER R L 20 (1 ik 25 5, DA CAEAS [R) b B
TR Skl IRMEF YR SR ALY, (H 3a

O A P ) R AR, i BT BT
K R S AR . BEAh, FABP3 2k 4l
BATHT BN, SRR . SO 2SR S BTE e i
K BETh L 3~4 A, XTS5 LT
B RAEAFAE

SNP B4R TEFE 4K BN AR IR 1 A8
SEETSIE ) DNA JPHI 2 2840% . SNP i s 7E 3L R 41
Rz, ZANFEE, MRFZRER | X
2B ) S R SRR AT RE S SNP A5 K, AN
I A 0 2 1) 5 H AR ABEFLIRIE ARG SNP
DR 15144729587 FESFRA T, AR
A VEFE PR T e MR A S ) SNP A3 o Tk KL 8
YA BFEPERE A BT IR 9 4GE, U Zhang
S8R orexin FEDH SRS X ik 5] Hp [ A 2
FRAILF AL, Chang %P I7E PNRCT JEH 1 31k
T X 31 5 3208 ZEE P RE AR SS9 SNP {5 . Tyra
SGEPNRIE T FABP3 JE[R 25 536 LN AR MR Y
KZ, IR T AR SNP 7 5 FEK P FR 5
HIZEUIRIEA : Prasertlux Z5P7E RuvBL2 JE[A |
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e 3 5 BHEXF IR ( Penaeus monodon ) AE KA
Fy LRI, 5 % k£ (Oreochromis niloticus)*234 |
K 112 fif5(Micropterus salmoides)> (223363714
KAHFAY SNP i S S 0l . B 2, ke
B R AR DA FAmiC B Z N RR R A
B GE AT R L A5 15 58 0 45 SR T T AR
R YT F AR

ARSI TE A AR jIFABP3s JE[A ALk E] T
51 /> SNP fiigi, HohhgF EHA 6 1>, HA 1
AN XRAE, X5 ARRNLE T Z k8 A 5%, 51
A~ SNP i Hh, A g L ] 75 14%, 3K FREG 46
ARG RS Sy — 3 BT ER R B AR, TR
% SNP i 5 T A RE R ITHR5 IX 20 A JE R Y 5 |
Yy JCRE A TR . A SEIG R EE T 3 ) SNPs
AL PRI 53, DSBS FT LA, Rl 5 21
T . FTEE. 3 > SNPs AS[EJ R 5 . MDA &
AN B B G G H A A DG 3 A s« A (] PR A
TEME , MR TE 2 —8, W1 5 NE RIS
SRR 3 AL S £ g o B E ARG, (HS
T £ ol f0 15 H AR SR AH G, CS1T AN [R] LR 7Y
T MEHE R B B 3 B R 3G AN
FERRITE AR AR KB B R A e 2 — 3, 5
MR FH C30G 5k th faf 8 i FAHOC, (A5 AL
108 DUDRH DG W35 A ) i DR B AE S ) A A4
FIRIMATE S —, W G267THE S MR FR T 5
PR3 E A G, (HAE 7 R T St Rh
B B MG E A G . ik 422 S AT fig 5%k AR A [R5
FIAS R B BE ik 22 524 0%, b3 i85 25 e it

Trifi e 75 = X AE i GHR |3 8560 ¢ SNP gl th 3

S DUl 2 S ) A 00 R 5 R DR B 7K A — 3R
I8 A 150 B A3 AT IS 6 AT XA A AL B, R
O DX 43 0T A HE B 1 5310 % 36 T g s g, R £ L
et AR, T A OR 2 P B R AR,
B AR IC S Ok, s A
K7 A 52, AT DA AR 35t 1 2 A6k = & IR
Hh a5 B 5 AR KA 56 B AR IC B M L AR R AL
RS A SRR T R K, B BEPERRIC Y
T RTREZS ) . J34h, [RIN=E & G267T #1 C30G,
R TR Tl £ 1 e RS BE R B GGCC, 4%
BHE GGCG MIMATR 12%~17%.

FABP ZWhiFE SRR HAHX, 25
YA AR R RIS AR RS, 2ATE FABP3 B[ I

CL 20 2 2] 5 7 LR IR i & AR C I 24
FRid, 7 FABP2 43I T 5 AR AR bR
0o ASZIGTE 2 M FABP3 JEIA F k2 aE

T A H A A DG4 FhRid G267T A C30G,
i SE R GGCC A MR AR B el . A
SCIRTRAY 3 4~ SNP o st A Je it — A i ik 5
FRARAIL AR IV S A IIARICHT T T SEht
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Sequences analysis of IFABP3s and the correlation between
polymorphisms and body weight gain in Cyprinus carpio var. jian

YU Ju-hua", LI Hong-xia, LI Jian-lin, TANG Yong-kai, XIA Zheng-long, DONG Zai-jie

(Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater
Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: Fatty Acid Binding Proteins are mainly involved in fatty acid transfer in the extracellular and
intracellular membrane, and also take part in the regulation of cell growth and proliferation. In this expe-
riment, two heart and muscle fatty acid binding protein genes, jIFABP3a and 3b, were isolated from C.
carpio var. jian. Consistent with other FABP3s, jIFABP3s contain four exons and three introns. The open
reading frames of 3a and 3b encode 133 amino acids and share 93% and 94% similarity with each other in
DNA and protein level, respectively. And there was clear difference in sequences and lengths between two
genes introns. Twenty-six and twenty-five SNPs were found on jIFABP3a and 3b respectively in C.carpio
var. jian population using alignment sequences from different individuals. And genotypes in 3 SNP loci
were detected using PCR-RFLP. The SNP-weight gain correlation analysis indicated C30G was signifi-
cantly associated with male juvenile, female juvenile and adult fish weight gain (P<0.05) in total experi-
mental samples. Individuals with CC genotype grew faster than CG individuals. G267T was significantly
correlated with female adult fish weight gain (P<0.05) in 5 families, and three genotype individuals had
same growth trends in the 7 populations, though not significant (P>0.05). Taking two SNPs (G267T and
C30Q) into account, correlation analysis revealed individuals with GGCC grew the fastest in female and
male fish, and grew 17% and 12% faster than GGCG ones. In the experimental samples, the GGCC indi-
viduals account for only about 9%, indicating the presence of large selection space, and can be used as ref-
erence in molecular assistant breeding of C. carpio var. jian.

Key words: Cyprinus carpio var. jian; heart and muscle fatty acid binding protein; single nucleotide po-

lymorphism; SNP-weight gain correlated analysis
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