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Abstract:

Two replicate intestine fatty acid binding protein genes (j/FABP2a and jIFABP2b) were cloned from Cyprinus

carpio var. jian using PCR. Both ORFs were 399 bp in length sharing 92.2% similarity with each other, and 88.0% and

90.5% with their counterpart in zebrafish, respectively. The gene structure of jIFABP2s was same as other FABPs, which

contained four exons and three introns. Sequences and lengths of introns between 2a and 2b. were obviously different Phy-

logenetic tree displayed that two jIFABP2s corresponded to one zebrafish F4BP2 which matches the fact that the chromo-

some number of common carp was twice of zebrafish. Real time-PCR showed that jIFABP2 genes mainly expressed in in-

testine and the expression level was very significantly higher than other tissues such as brain, liver, muscle, kidney, and

gonad (P<0.01). The expression level of jIFABP2a was significantly (male, P<0.05) or very significantly (females, P<0.01)

higher than 26 in intestine; and 2b was expressed slightly higher than 2a in other tissues. It seemed that 2a expressed spe-

cifically in intestine, while 2b expressed ubiquitously. Twelve and four SNP loci were found at jIFABP2a and 2b introns
through comparison sequences from 8 individuals, respectively. Genotypes of 11-A15G, 11-A99G, 12-C487T, and 13-A27T

on jIFABP2a were detected using PCR-RFLP in selection population of C. carpio var. jian. The SNP genotypes and indi-

vidual weight gain correlation indicated that four SNPs were significantly (P<0.05 or P<0.01) associated with adult weight
gain. Diplotype analysis displayed that individuals with genotype AGGGCCXX or AGGGXXAT grew faster than other indi-

viduals by 15%. The individuals with these two genotypes only occupied 9% in total selection populations, indicating the

presence of large selection space. The 4 SNPs detected in this experiment can be used in C. carpio var. Jian growth selec-

tion breeding plan.

Keywords: Cyprinus carpio var. jian; FABP2; tissue expression; single nucleotide polymorphisms loci; SNP-weight

gain association analysis
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R 4mL LB Amp"
, (
1.2 ) , EcoR Hind  (
1.2.1 A F % DNA % RNA #9325 . ’
: K T 1.2.3 B8l
DNA,
DNA, (Eppendorf) ClustalW JIFABP2 DNA
OD ., ODxos0 1.8 DNA TE FABP?2 cDNA, JIFABP?2
50~100 ng/uL cDNA ) DNAstar
(n=3) ( (ORE)
) 01g RNAiso MEGA50"1  FABP2 NJ ,
Plus ( ( ) ), “Substitution Model” “Kimura 2-
RNA RNA oD parameter”, “Substitutions to Include” “d: Transi-
. OD101250 19 2.1 tions+Transversions”, “Gaps/Missing Data”
N “Complete Deletion”;
1.2.2 jIFABP2 XA » % (bootstrap) 1000 ,
—— NCBI (http.//ww}\;vl.jll:l;;nlm.mh.gov/) 124 Ak
FABP2 , , JIFABP2a
FABP2 (1 DNA JIFABP2b , jJIFABP2a-DF
, (PCR) , 2a-DR Tai
25 uL 2 uL (100~200 ng), 123bp 89bp, JjIFABP2b-DF  2b-DR
0.5 uL (10 pmol/L), Tag  ( Tai 5pg RNA ,
) 94 M-MLV ( «C ) )
2 min; 94 30's, 58 40 s, 72 1 RT ; PCR 20 uL, cDNA
min, 30 - 72 8 min, 4 , 1.6 pL, 0.8 pL (10 pmol/L), SYBR®
PCR Premix Ex Tag™ ( ( ) )
1% , , TaKaRa TP800 PCR
DNA ( RT-PCR 94 2 min;
) , pMDI8-T ( 94 10s, 61 15s,72 20 s, 40
( ) ) ; (Es- ;72 2min
cherichia coli) DH5a , LB Amp” 3 , ddH,0 JIFABP2a
F1 LIFRERARISIY
(5'>39 Tu( ) (bp)
jIFABP2-F GTGAGCTTTACTCAGCCACATCAGCA 60 1334
JIFABP2-R GCCAAGAGGATTTTCAAGAGGAGCTAA 1548
jIFABP2a-DF GAAAACAGCACTTTCCGCTCGG 61 ™
jIFABP2a-DR CCTTCATAGGTATAGCTCTGTACAAGCTCTC
jIFABP2b-DF GGAAGTCAGCACTTTCCGCACAC o1 205

jIFABP2b-DR

GGTATAGCTCTGTACAAGTTCATCACCAATAAC
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JIFABP2b  p-actin , p-actin 4 ; 16 ,
, jIFABP2a  jIFABP2b 4 (AGGGCCAT)
3, 15

1.2.5 SNP % &/%.% 69 & &K A4 ’

ClustalW 8
JIFABP2 , 1/4 2
SNP , PCR-RFLP
2.1 FABP2
jIFABP2a 4  SNP [1-A15G  11-A99G
12-C487T  13-A27T JIFABP2 ; 1
PCR 334 bp 1 548 bp, JjIFABP2a (GenBank
2 PCR 12,5 UL, JX683796)  jIFABP2b (GenBank
DNA  1.0uL, 025 uL (10 pmol/L) 1X683797),
6 uL PCR 10 4L ’ (DrFABP2 NW _003334054.1) , 4
0.1 pL, 3 ;
212 h ( ) 5 0% ( 3), ORF , 399 bp,
132 , 92.2%,
’ 96.2% FABP2(NM_131431.1)
1.2.6  SNP f& % 89 AZH 54 ORF 88.0%  90.5%
4 , I1-A15G (Trichoderma atroviride)
(4G) 1 11-A99G (GG) 2 12-C487T (EHK42188.1) , FABP2
(CC) 3 13-A27T (AT) 4 NJ (1 , FABP2 2 ,
0; FABP2,
1 23 4, 98
12 13 14 23 24 34; 3 FABP2 ,
F 2 JEH FABP2a4 4 SNP L m B9 S40. BREITE A YIEEFNEGY) =9 &
SNP (5'—3") ( ) (bp)
11-A15G JUFABP-1F: GCACAGGTATAAAAGTCAGACGCG Hha (37 ) AA 460
JIUFABP-1R: ACGCCTCTGAAATCTGAACGGA GG 309 151
11-A99G JUFABP-2F: GCACAGGTATAAAAGTCAGACGCG Apall (37 ) AA 460
JIIFABP-2R: ACGCCTCTGAAATCTGAACGGA GG 233 227
12-C487T JUFABP-3F:CCACTTCAAAAGGGACAAATATGTACC FspB (37 ) CC 469
JUFABP-3R:CTTGAAAATCCTCTTGGCCTCGACT TT 358 111
13-A27T JUFABP-4F:CCACTTCAAAAGGGACAAATATGTACC Bgl (37 ) CC 469
JUFABP-4R:CTTGAAAATCCTCTTGGCCTCGACT TT 348 121
%3 FABP2 EELHLLIE
1* 1 2 2 3 3 4%
JIFABP2a 67 121 173 593 108 101 51 132
JIFABP2b 67 144 173 785 108 85 51 132

DrFABP2 67 77 173 2119 108 83 51 132

* 1
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(Paralichthys livaceus, ABV91589.1),  (Gallus gallus, NP_001007924.1), (Columba livia, AEH05982.1), (Xenopus
tropicalis, NP_001106373.1), (Mus musculus, NP_032006.1),  (Bos Taurus, NP_001020503.1),  (Sus scrofa, NP_001026950.1),
(Homo sapiens, NP_000125.2), CRABP (EHK42188.1)
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, , JIFABP2 2.3.1 SNP 4z =40
, (P<0.01), 8 JIFABP2a jIFABP2b
2a ( , P<0.01) ., JIFABP2a 12 SNP
( ,P<0.05) 2b JIFABP2 1 15 49 99 , 2
, 2b 2a, (P>0.05) 118 131 143 149 160 212 238 487

( 3) 3 27 , 8 ,4
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(P<0.01) (P<
0.05), AG A4 | AG
A4 GG I1_A99G
(P<0.01), AG
GG A4
(P<0.01)
(P<0.05), GG A4 AG
2. C487T, CC
T (P<0.01); CC
T (P<0.05)
I3 A27T AT
T (P<0.05)(  4)

2.3.3 SNP /5 % 84 A4S A 5 H

(691.3 g) (P<0.05),
3 4
1 1
(P<0.05); 5 ,
123
(AGGGCCXX) 124 (AGGGXXAT)
15%( 5)
ORF
FABP2 JIFABP2a jIFABP2b,  Chen

FABP2a(GU937798.1) FABP2b

(GU937799.1) 95.1% 95.9%,
15 4 (4GG 97.7%  99.2%,
GCCAT) 3 s ) ,
s 2  FABP2
1 , 2 ,
1 (728.4 g), [12-15] RT-PCR
2 (696.8 g) 6 JjIFABP2 S
13 (782.1 g) 14 2 JiFABP2a
T4 ANSNPSLBE RAOAREFHERBESGURSEEMHEXMNE
() ()
C )
AA 96.76+24.02° 635.34+120.10° 255 104.68+29.725° 766.07+162.308 234
I1_A15G AG 110.62+28.32° 671.44+132.02° 132 129.58+38.51* 863.80+191.84" 121 G(0.31)
Hha GG 104.67+31.11% 658.30+144.668" 78 92.73+24.12% 738.93+119.138 73
AA 92.07+25.91 610.73+113.328 86 101.78+30.753 736.12+167.09° 79
I1_A99G AG 103.43+67.83 659.91+128.44* 213 104.78+28.928 789.12+170.52¢ 180 A(0.41)
Apal GG 105.39+30.09 660.43£133.08" 166 118.45+36.63" 817.80+167.87 169
cc 102.10+28.65 670.686+125.66" 166 112.97+26.66" 811.46+179.34° 145
I2_C487T CT 98.354+26.98 644.25+140.24° 209 109.89+33.99% 786.19£172.10™ 198 7(0.43)
FspB T 106.16+35.74 620.83+3.27° 92 102.76+26.76" 759.66+148.57° 86
AA 126.7 617.9 1 110.05+22.98 839.75+309.22 2
13_A27T AT 105.38+69.61 672.31£126.42° 202 109.68+28.30 812.98+171.31° 157 A4(0.20)
Bgl T 98.50+28.73 633.69+126.34° 274 108.89+36.36 775.03+168.72° 272
(P>0.05), (P<0.05),

(P<0.01)
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