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Correlation analysis between FATP1 gene
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Long Zhang, Xi Lan, RongPing Lv
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Ya’an 625014)

Abstract: The  polymorphisms  of  FATP1  and  their  correlation  to  carcass  traits  in

Chicken were investigated for purpose of providing molecular maker information to

facilitate the breeding efficiency. PCR-SSCP was applied to analyze the

polymorphisms of partial exons loci in FATP1 gene in 381 Chinese chickens from

Dahen breeding company. Genotype frequencies, allelic frequencies, correlation

analysis between the polymorphisms and carcass traits were estimated. The result

showed that three genotypes and nine haplotypes combinations were found at the two

loci. The genotypes of P3 loci had significant effect on live weight, carcass weight,

semi-eviscerated weight, eviscerated weight, breast weight and leg muscle weight.

Different genotypes had remarkable influence on leg muscle weight and abdominal fat

percent in the P4 location. In addition, the frequencies of nine haplotypes

combinations were 0.538 0.052 0.265 0.029 0.045 0.037 0.024 0.005 and 0.005,

and different haplotypes combinations affect the breast muscle weight, breast muscle

percent and abdominal fat percent. The correlation was detected between different

genotypes and haplotypes combinations and partial carcass traits and abdominal fat

percent at these two loci.

Keywords: Chicken; FATP1 gene; Polymorphism; Haplotype; PCR-SSCP
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    381 S01 67

S02 60 S03 56 S05 69 S06 65 D99 64

S01 : , , , 

, , , , 

, S02 , , ,

, , 

, S03 : , , , 

, , S05 : , 

, , , 

, D99 : , , 

, , , , 

, 70 

EDTA -20

2.1.2 

Tris

Boric Acid : 

SDS

Proteinase K Takara

Tris-
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Agarose

Taq Master-Mix : 

(Acrylamaid) Takara

(Bis-Acrylamaid) Takara

N,N,N’,N’- (TEMED) Sigma Chemicals Co

DNA Marker DL2000 Takara

2.1.3 

Water Pro PS LABCONCO Milli-Q Millipore Inc.

-80 HARRIS Inc.

-20 SANYO Inc.

Minispin Eppendorf Inc.

Centrifuge 5415R Eppendorf Inc

Centrifuge5804R Eppendorf Inc.

PCR PTC-100
TM
 Programable Thermal Controller MJ

Research Inc PCR Express Thermo Hybaid Inc.

Autoclave SS-325 Tomy Inc.

BTS-20.M UVItec Inc.

Model 1000/500 Power Supply BIO-RAD Inc
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DYY-2C Power PAC 3000

BIO-RAD  Inc.

Protean
TM

BIO-RAD, Inc;

Squi-Gen
TM
 Sequencing Cell BIO-RAD, Inc.

DYY-III

Model E4860 Refrigerated Recirculator

BIO-RAD Inc.

0.0001g BP211D 0.01g BL610 Sartorias Inc.

ZF-90

101A

G-560E Vortex-2 Scientific Industries Inc.

General Purpose Incubators Sheldon Manufacturing

Inc.

PH PH-STAR .

2.1.4 

Primer Primer 5.0  Oligo 6.0 DNAstar DNAMAN Cluster Chromas

BIOEDIT

2.2 

2.2.1 

(1) DNA
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10ul 500ulSTE

10ulSDS, 10ul 10ug/ul

37 55

20

12000r/min 10

10 12000r/min

10

24 23

10 12000r/min 10

10 ,12000r/min

10

20 DNA

DNA

 4 12000r/min 10 70%

12000r/min 10

DNA ), TE

(2) DNA

2-10ul DNA

100-500

260nm OD

280nm OD
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DNA ug/ml =OD value×50×dilution time

DNA =OD260 value/ OD280 value DNA RAN OD260 / OD280

1.8 2.0

DNA 5ul 1ul 6x Loading Buffer

1% 1xTBE 20

2.2.2 

2kg

2.2.3 FATP1

NCBI FATP1 DNA GenBank 

NW_001488613 Primer Primer 5.0

Oligo 6.0 FATP1

1 

  Table 1 The sequence of primer

Primer name Primer sequence(5-3) Length of fragment(bp) Annealing temperature( )

P1

F:CGGAACAAAGCCTAAAAG

R:GCGGAAGGCAGTTGTAGAG
331 55

P2
F:CGGTGCTGTTACGAGTGAAG

R:ACCAGAGGCCGACGAACT
261 55

P3 F:CGCTGCCTTTGGGTACTA 148 56
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R:TTGGCTTGGGGTCGT

P4
F:CGGCTTCAACAGTCGGATCT

R:CCACAAACCCCTTAAACCTA
204 55

2.2.4 PCR

  PCR 10 3.6 100 ng/

DNA 0.8 2×Master mix dNTP Mgcl2,10×buffer

5 l,10pmol/ 0.3 94

5min 35 (94 30s (1)45s 72 40s)

72 8 min EB) 

2.2.5 PCR

(1)

0.5%

100 30% 10×TBE 3ml 10%

180ul TEMED10ul ddH2 30ml

1×TBE 10min

2 L PCR 1 Loading buffer 98% 0.025%

0.025% 10mmol/L EDTA (pH 8.0) 10%

99.9 10 min 5 min

 120 V 10 13h

12% Acr:Bis=29:1
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(2) 

10%

10 15 1%

0.1%AgNO3 30

DNA

4 %

2.2.6 

SAS 8.0 GLM

LSMEAN MEANS

Duncan

Yijk =  + Gi + Lj +Sk+ (GL)ij + Eijk

Yijk µ Gi Lj Sk

k=1,2 (GL)ij Eij
[28]

3 

3.1 PCR-SSCP

DNA PCR

SSCP PCR SSCP P3

P4 DNASTAR
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GenBank NW_001471503 NW_001471503

P3 PCR FATP1

48195 1A P4

PCR 204bp FATP1 46555

1B

NW_001488613 NW_001471503

G

A

                             B

1 FATP1

P3 P4

3.2

SSCP FATP1 SNP3

AA GG AG
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S01 S02 S03 S05 S06 G

AA AG GG

D99 AG AA G

0.703 0.297

D99 S05 Hardy-Weinberg P 0.01

Hardy-Weinberg FATP1 SNP4

,3 MM MN NN

MM MN

NN S02 D99

Hardy-Weinberg P 0.05

Hardy-Weinberg P 0.01

AAMM AAMN AGMM AGMN AANN AGNN GGMM GGMN GGNN

0.538 0.052 0.265 0.029 0.045 0.037 0.024

0.005 0.005 AAMM GGNN

GGMM 107 A+M,A+N,G+M G+N

0.704 0.096 0.166

0.034 G+N A+M 21
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1,3 AA  GG AG          1 NN MM MN

1, 3 and 5:AA genotype;2:GG genotype;      1: NN genotype; 2,3,4,6 and 7:MM genotype; 5: MN

4 and 6: AG genotype                               genotype

2 FATP1 P3 SSCP      3 FATP1 P4 SSCP

Fig 2 SSCP analysis of PCR amplification    Fig3 SSCP analysis of PCR amplification

Of FATP1 P3                                   Of FATP1 P4

2 

Table 2 The distribution of genotype and gene frequencies in different chicken breeds

Locus Lines

Number

Genotype frequency Allele

frequency

Chi-square

  AA AG GG A G P

S01 67 0.657 44 0.313 21 0.029 0.813 0.187 0.071 0.789

S02 60 0.767 46 0.233 14 0.000 0.883 0.117 1.047 0.306

S03 56 0.500 28 0.446 25 0.054 0.723 0.277 0.742 0.389

S05 69 0.855 59 0.116  0.029 0.913 0.087 5.024 P 0.01

S06 65 0.569 37 0.338 22 0.092 0.738 0.262 0.995 0.318

SNP3

D99 64 0.422 27 0.563 36 0.016 0.703 0.297 7.723 P 0.01

  MM MN NN M N P

S01 67 0.746 50 0.119  0.134 0.806 0.194 25.608 0.01

S02 60 0.983 59 0.0167 0.000 0.992 0.008 0.004 0.948

S03 56 0.839 47 0.000  0.161 0.839 0.161 56.000 0.01

S05 69 0.768 53 0.174 12 0.058 0.856 0.144 6.140 P 0.01

S06 65 0.877 57 0.0615 0.062 0.908 0.092 26.026 0.01

SNP4

D99 64 0.906 58 0.094  0.000 0.953 0.047 0.155 0.694
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3 FATP1

Table3 Frequencies of haplotypes combinations of FATP1

  Haplotype combination   Frequencies

AAMM 0.538 205

AAMN 0.052 20

AGMM 0.265 101

AGMN 0.029 11

AANN 0.045 17

AGNN 0.037 14

GGMM 0.024

GGMN 0.005

GGNN 0.005

3.3 FATP1

FATP1 SNP3 SNP4

SNP3 (LW)

CW (SEW) (EW) BMW LMW

0.05) 0.05

(LW) CW (SEW) (EW) BMW

LMW GG 2220.48

2008.53 1890.91 1594.35 128.65 177.09

GG AA AG

P 0.05) GG AG AA

0.05 SNP4

LMW AP 0.05)

0.05 NN (LW) CW (SEW)

(EW) BMW LMW

2102.36 1901.84 1783.92 1501.43 117.03 171.05
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4 FATP1 SNP3 SNP4

Table 4  Effect of different genotypes of FATP4 P3 and P4 site on slaughter traits

/SNP3 /SNP4
AA AG GG MM MN NN

/g 1958.98±75.54B 1877.55±80.63B 2220.48±144.15A 1946.87±77.01 1970.50±107.74 2102.36±107.67
/g 1745.23±70.23B 1680.25±74.56B 2008.53±136.07A 1737.31±72.51 1757.71±101.85 1901.84±99.10
/g 1635.38±68.39B 1565.09±72.61B 1890.91±132.50A 1628.47±70.61 1635.31±99.19 1783.92±96.51
/g 1367.52±57.50B 1315.45±61.06B 1594.35±111.42A 1364.71±59.38 1370.72±83.42 1501.43±81.16
/g 111.29±4.99B 104.80±5.30B 128.65±9.68A 109.14±5.17 112.09±7.26 117.03±7.06
/g 151.04±7.67B 144.28±8.15B 177.09±14.87A 149.59±7.92AB 147.86±11.12B 171.05±10.82A

/g 39.35±5.21 37.39±5.55 37.31±10.08 38.95±5.36 49.75±7.52 37.00±7.40
/% 8.12±0.14 7.93±0.15 8.12±0.28 8.03±0.15 8.19±0.21 7.79±0.20
/% 10.94±0.17 10.87±0.18 10.96±0.33 10.83±0.17 10.76±0.25 11.26±0.24
/% 2.01±0.23 1.84±0.24 1.74±0.45 2.02±0.24AB 2.49±0.33A 1.71±0.32B

P<0.05

Note: Values with different letter with the same row differ significantly; the capital

letters show the level of 0.05.

3.4 FATP1

FATP1

0.05)

0.05 GGMN GGMM AANN AAMN

AAMM AGMM GGNN AGNN AGMN GGMN

GGNN AAMN AAMM AGMM AANN GGMM AGNN AGMN

GGMN AAMN AGMM AAMM AANN GGNN AGMN AGNN

GGMN

169.40, 9.41 92.10 AGMN

5 FATP1

Table 5 Least squares mean (LSM) and standard error (SE) for carcass traits of

different FATP1 haplotype combinations
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AAMM AAMN AGMM AGMN AANN AGNN GGMM GGMN GGNN

/g
2011.06
±34.52

1978.00
±110.25

1950.49
±49.06

1826.36
±148.67

2060.00
±119.59

1909.29
±131.78

2398.89
±164.36

2395.00
±348.65

1780.00
±348.65

/g
1790.69
±31.79

1762.50
±101.03

1746.03
±44.96

1629.54
±136.23

1855.88
±109.58

1716.07
±120.76

2161.11
±150.61

2275.00
±451.83

1600.00
±319.49

/g
1675.69
±30.92

1628.75
±98.28

1621.88
±43.73

1518.18
±132.52

1742.65
±106.59

1596.43
±117.46

2041.67
±146.50

2125.00
±439.50

1487.50
±310.78

/g
1400.19
±26.01

1365.00
±82.66

1365.09
±36.78

1261.36
±111.46

1461.76
±89.66

1342.86
±98.80

1722.22
±123.23

1800.00
±369.68

1250.00
±261.40

/g
112.43
±2.25B

112.59
±7.17B

108.04
±3.19B

95.27
±9.67B

113.81
±7.78B

103.16
±8.57B

132.37
±10.69AB

169.40
±32.06A

103.35
±22.67B

/g
155.45
±3.46

150.13
±11.01

151.80
±4.89

139.23
±14.85

172.11
±11.94

144.64
±13.16

199.69
±16.41

182.50
±49.24

133.15
±34.82

/g
46.25

±2.32AB
61.21

±7.38AB
47.02

±3.33AB
34.10

±9.95B
39.93

±8.01B
33.86

±9.15B
41.86

±11.00B
92.10

±33.01A
34.65

±23.34B

/%
8.02

±0.06B
8.23

±0.20AB
7.91

±0.09B
7.46

±0.27B
7.78

±0.22B
7.62

±0.24B
7.74

±0.30B
9.41

±0.91A
8.24

±0.65AB

/%
10.99
±0.07

11.03
±0.24

11.02
±0.11

10.92
±0.33

11.66
±0.26

10.62
±0.29

11.45
±0.36

10.14
±1.08

10.68
±0.76

/%
2.30

±0.10
2.94

±0.33
2.22

±0.15
1.85

±0.44
1.90

±0.35
1.63

±0.39
1.85

±0.48
3.68

±1.46
1.92

±1.03

4 

4.1 FATP1

FATP1

[15]
;2)

[16]

FATP1

[11,17]
Wu

[18]
FATP1

FATP1

TG Scaffer
[19]

FATP1 3T3-L1 [
14
C]

4-5 Kim
[20]

FATP1
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FATP1 FATP1

PCR-SSCP DNA FATP1

FATP1 SNP

FATP1

48195 A(SNP3) 46555 G(SNP4)

 NCBI SNP ID rs14729179

10 SNP

FATP1

FATP1

4.2 FATP1

[21-23]

AA MM
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G4499A LW CW SEW EW

BMW LMW P 0.05)

0.05 A6139G LMW

AP P 0.05) FATP1

FATP1

A+M

FATP1

FATP1

4.3 FATP1

[24-25]

SNP

Clark
[26]

SNP

SNP

SNP

SNP
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Morris Horne

GGMN AGMN

5 

FATP1 10 PCR-SSCP

FATP1 G48195A

A46555G

P3

FATP1
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