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Abstract: The study was designed to investigate the associations of Spotl4a gene polymorphisms
on chicken body weight. The Northeast Agricultural University F, Resource Population (NEAUF.) was used in
the present study. The PCR- RFLP and PCR- Length Polymorphisms methods were then developed to
genotype polymorphisms in the NEAUF.. The A-40G and 3 bp insertion/ deletion of the Spotl4a gene in the
NEAUF,, was found to be associated with body weight, which implied that Spotl4a gene or a tightly linked
gene had broad effects on growth and development in the chicken.
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231 Spotl4a
mRNA Spot14'" mRNA
3 Spot14 1
Thyroid responseelements TRE 1.1
e Spot14 F, NEAUF,
Bl 1q41- 44
e Spotl4a  Spotl483
Spotl4a F F F,
422 355bp 637 bp F> 12 1011
Bl Spot 14 F» 1~12 12
1 EDTA-Na,
1.2 PCR
7 GenBank Spotl4a
Spot14a mRNA Genbank NO: AY568628
Spotl4a Spot14a 3
Spot14a
1
1 Spotlda
Table 1 Information of primers within the Spof14« gene
Name Sequence bp Length Purpous
< 5' CAGGAGGGAGCAGAGGGATAG 3' | 580
5"TCCTTGTCATCGTGGGCTAAG 3'
© 5" CAGGAGGGAGCAGAGGGATAG 3' 190
5' GTCCTGCGGGAGGACCCCT 3'
- 5" TTCCTAGAAGGCATCTGTAAC 3 13
5"TCCTTGTCATCGTGGGCTAAG 3'
PCR 25 pl 10xPCR 20~30 , 1pL
buffer 2.5 pl. 10 mmol + L"'dNTPs 2 pl. 10 pmol - ROX350
L 05wl Tag 10U 50ng- pl” 95 C 5 min
' DNA I pL ddH.0 18.3 pl. PCR PCR 6% ABI377
94 C 7min 94 C30s 55~58 C30s 72 °<C 3h Genotyper
40 s 30 72 °C 10 min 4 C TM2.5
1.3 14
PCR-RFLP F
S2
PCR MSPI 37 C 3h Y=p+ H+ G +S+G*H +G*S+F +D F +e
14% Y M G
S3 PCR L F L
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D F L >0.1
H S 0]
a D F e D2
€ JMP 4.0 N for [ fre
SAS Institute 2000 F, 9
Hedrick 2.1 Spotlda
2 4 S1 PCR
fll f]z le fzz f1+:ﬁ|+flz Sp0t140L
So=futfa famfatfe fosfiotfe 5' A/G A-40G 1
D=fl1 zz—flzle 2 3 3 bp / 3pr/
¢ DY el D 2

CCACGGGCCAGGCAGCAGTGG

1 Spotlda A-40G
Fig. 1 Sequence results of Spot14a gene A-40G

TTTCTTTGATAAGAAAGTCACCAGTTCC TTTCTTTGATAATGTCACCAGTTCC

2 Spotlda 3bpl/D

Fig. 2 Sequence results of Spot14a gene 3 bp insertionion/deletion

2.2 GG GH GG GG GH HH GG HH GH HH

[N S - = () e
A-40G 3 bpl/D
S2 S3 NEAUF,

— et [ W -

DNA PCR 3
PCR
Fig. 3 Polyacrilamide gel electrophoresis of
S2 190 bp S3
different individuals
213 bp
A-40G  PCR 2.3 Spotl4a
3 GG NEAUF, Spotl4a
GH HH 3 3bpl/D PCR 2
3 MM A-40G 3 6~12

3bp  MN NN 3bp P<0.05
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3
4 Spotlda 3 bp /
3 HH
5~12 GG . . .
Table 4 Effects of Spot14a 3 bp insertion/deletion
3bp I/D 3 5~12 . . .
polymorphism site on body weight (LSM
P<0.05
3 Genotypes(Number)
Traits MM 63 MN 599 NN 248
4 NN
BWS 610.92+11.36b 624.72+5.57h 638.24+6.91a
5~12 MM
BW6 809.32+15.04h 820.91+8.06h 839.62+9.75a
2 Spotlda BW7  1016.62+19.64h  1039.82+10.43b  1068.90+12.76a
/. -
Table 2 Association between the polymorphisms of BWS  122692+23.53b  124836x11.95b  1290.5914.8%
. . . . B ;
Spotl4a gene with body weight in chicken  (g) WO 1452.40+29.17b  1481.89+14.45h  1533.24+17.88a
BWIO  1642.43+31.33b 1673.76+£15.39b 1733.96+19.58a
P PValue
Traits A-40G  3bp  / BWIl  1828.56+34.68b 1870.56+15.56b  1926.2320.53a
BWO NS NS NS BWI12  2014.52+37.46b  2054.39+16.35b 2 120.10+21.95a
1 BWI NS NS NS cw 1778.69+33.56b  1812.38+12.21h  1891.38+18.38a
2 BW2 NS NS NS
3 BW3 NS NS NS
5 Spotlda
4 BW4 NS NS 0.0578
5 BWS 0.0662 0.0340 0.0214 Table 5 Haplotype construction of chicken Spot14a gene
6 BW6 0.0220 0.0528 0.0026
7 BW7 0.0034 0.0115 0.0022 Haplotype Number Frequency Genotypes Number Frequency
8 BWS8 0.0017 0.0039 0.0004 MG 165 0.2696 NH/NH 55 0.1797
9 BW9 0.0004 0.0028 0.0003 MH 59 0.0964 NG/NH 51 0.1667
10 BW10 0.0005 0.0023 0.0002 NG 141 0.2304 NH/MH 59 0.1928
11 BW11 0.0017 0.0082 0.0005 NH 047 0.4036 NC/MG 90 02941
12 BW12 0.0006 0.0056 0.0005
NH/MG 27 0.0882
12 CW 0.0014 0.0008 0.0009
MG/MG 24 0.0784
NS P>0.2 Note: NS P>0.2.
3 Spotlda A-40G NEAUFF, A-40G 3 bpl/D
5~12
Table 3 Effects of Spot14a A-40G polymorphism A-
site on body weight (LSM 40G 3 bpl/D
Genotypes(Number) NEAUF, A-40G 3 pr/D
Traits GG 136 GH 323 HH 136 7 0.1 =0.13
BWS5 616.31+10.20b 623.75+8.62ab 639.85+10.27a 5
BW6 806.56+14.38b 819.02+£12.37b 844.55+14.43a
BW7 1011.86£19.30c  1039.73+16.76h 1073.51+19.41a
BWS8 1216.86+23.67b  1249.74+20.68b 1295.95+23.82a 2 A-40G 3
BW9  143591227.36c  1481.74x23.57h  1540.99+27.53a bpl/D
BWIO 1620.36:30.12¢  1670.64£25.87b  1736.68+30.36a P<005 6~12
BW11 1817.37+£32.75b 1 864.85+27.72b 1937.22+33.07a P<0.01
BWI12 1985.08+36.64b  2038.62+31.23h 2 126.29+36.95a
CW 1753.45+32.88b 1 803.75+27.92b 1 875.08+33.20a
6 NEAUF, NH/NH
P<0.05
5~12 MG/MG

Notes: Means within a row with no common superscript differ signif-

icantly(P<0.05). The same as below.
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Table 6 Multi—contrast comparison among different diplotypes
Genotypes
Traits MG/MG NG/MG NG/NH NH/MG NH/MH NH/NH
BW5 602.25+18.57b 623.32+11.14b 654.87+13.88a 615.64+17.63b 639.00+12.97ab 654.17+13.22a
BW6 796.34+23.42bc 813.95+14.84bc 860.24+18.40a 793.14+22.44¢ 843.09+16.86ab 863.52+17.39a
BW7 997.55+30.56¢ 1 025.49+19.73bc 1 087.02+24.48a 1 012.64+30.65bc 1 067.63+22.51ab 1 100.09+23.36a
BW8 1208.53+38.36h 1226.27+24.07b 1320.48+30.29a 1213.17+37.35h 1279.20+27.52ab 1329.86+28.44a
BW9 1 433.65+43.97bc 1 448.10+26.57 1 556.92+33.68 1435.27+42.37 1 530.34+30.77 1576.41+31.75
BW10 1 603.05+49.24¢ 1 634.96+29.29bc 1783.94+37.94a 1 627.46+50.06bc 1734.23+34.18a 1766.56+35.67a
BW11 1789.05+55.08b 1 839.20+31.65b 1 982.81+41.05a 1 804.80+54.40b 1 935.45+37.69a 1 972.75+39.34a
BW12 1956.41+59.61b 2010.42+33.81b 2170.76+43.89a 1 979.53+59.01b 2119.14+40.21a 2 157.47+42.23a
CW 1725.05+53.29¢ 1 776.99+29.84hc 1 921.55+38.80a 1 762.26+52.68bc 1 858.40+35.85ab 1906.67+37.47a
3
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