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Functional Analysis of Chicken Apo-Al g. 463 A > T SNP

QIAO Shu-Pei WANG Wei-Shi RONG En-Guang YU Ying-Ying

YAN Xiao-Hong LI Hui WANG Ning’
( Key Laboratory of Chicken Genetics and Breeding Ministry of Agriculture Key Laboratory of Animal Genetics

Breeding and Reproduction Education Department of Heilongjiang Province College of Animal

Science and Technology Northeast Agricultural University Harbin 150030 China)

Abstract The single nucleotide polymorphism ( SNP) of g. 463 A > T in chicken Apo-Al gene
associated with the weight and percentage of chicken abdominal fat. This SNP site is located at the
transcription start site of the belonged gene. To test whether this SNP is functional we constructed a
reporter plasmid of allels A and T of g. 463 A >T and compared the promoter activity in DF1 and
HepG2 cells. The results showed that allele T had higher reporter activities and mRNA levels in both two
cell lines. The results indicated that chicken SNP of Apo-Al g. 463 A > T could be considered as a
functional marker for broiler chicken breeding.
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1.1
pEasy-T1 vector. pEasy-T1 simple

vector. Topl0 ;
pGL3 basic vector
TK Promega ;
( DF1) ;

( HepG2) ;

pRL-

DNA.
Dual-Luciferase ® Reporter Assay System. RQI
RNase-Free DNase ImProm-I"™ Reverse Transcription

System Promega ;

T4 DNA New England Biolabs ;
DNA N

Axygen( ) ; PureLink™ RNA Micro Kit.
Opti-MEM ® | DMEM. DMEM/F-2. Trizol Reagent-
Lipofectamine 2000 Invitrogen ;

: FastStart Universal

Roche

. Sigma
SYBR Green Master ( Rox)
1.2

GenBank  Apo-Al ( M96012. 1)
1 APOA-F[APOA-R( Table 1)
g. 463 A>T Apo-Al
Kpn1  Hind 1T
Fig. 2.
mRNA pGL3 basic
( U47295.2)
luc¥/lucR ( Table 1)
( AF025846)
Rlcu-¥/Rluc-R ( Tablel) .

Primer Premier5. O

pRL-TK

1.3 Apo-Al PCR
Y 6

2 x Pfumastermix DNA
403 bp( g -

DNA
Apo-Al
Fig.3 ) PCR :
APOA¥/APOAR I pL (10 pmol/L)
10 x PCR 5 uL dNTPs 5 pwL(2.5 mmol/L)
2 x Pfufastermix DNA 0.5 pL DNA
5 uL (50 mg/L) 32.5 plL.
:94C 5 min 94°C 30 s 64.5C 30 s
72°C 40 s 32 72C 7 min 4°C
PCR
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Tablel The primer sequences annealing temperatures and product size

Primer Primer sequences (5° —37) Product size/bp Annealing temperature /°C
APOA-F GGTACCGGGCCGGAATTTGGGTCA 403 64.5

APOA-R AAGCTTGAGGGCAGAGCGAGAAGTTGG

luc¥ TACTGGTCTGCCTAAAGGTGTCG 137 60

lucR AACCGTGATGGAATGGAACAAC

RlucF GGCGAGAAAATGGTGCTTGAG 113 60

RlucR TCCTTGAATGGCTCCAGGTAGG

1.4 Apo-Al

DNA
APOA-F/APOA-R PCR Kpn
I Hind I ApoAI-T  Apo-AlA (A T
)

T-simple . PCR Kpn 1
Hind 1M

. TApo-AI-T T-Apo—
AlA. Kpn1l  Hind 1 T-Apo-Al-T

TApo-AIlA 403
bp  ApoAI-T  Apo-AlA Kpn 1

Hind I pGL3 basic vector

ApoAI-T  Apo-AlA

pGL3Apo-AI-T  pGL3-Apo-AIl-A.

1.5
37°C.\5% CO, 90%
DF1 10%
~ 100 U/mL ~ 100 pg/mL
DMEM/F12 ; HepG2 10%
+ 100 U/mL ~ 100 pg/mL
DMEM
1.6
12
80% ~90% Lipofectamine 2000 1 pg
(A T
50 ng  pRLIK
Opti-MEMI 4~6h
48 h
Promega
( )
1.7 RNA PCR
6 ( DF1)
( HepG2) 80% ~90%

Lipofectamine 2000 PGL3Apo-AI-T

PGL3Apo-AIA 7.5 pg 0.375 pg pRL-
TK 50 ng DF1  HepG2 48 h
Trizol RNA 0.9% ~
1.2% RNA RNA
200 pg/mL RQ1 RNaseHree DNase-
PureLink™ RNA Micro Kit  ImPromdI™ Reverse
Transcription System RNA
. PCR
mRNA
1.8
SAS 9.2 ( SAS Institute Inc)
x+s P <0.05
“P< 0.01
2
2.1 Apo-Al
APOA-+/APOA-R PCR .
6 DNA
1 403 bp
( Fig. 1) . Apo-Al
g. 463 A>T
PCR
SNP 3 (AA.
TT. AT) 7 ( Fig. 2A) .
NCBI  UCSC Apo-Al
g. 463 A>T Apo-Al
('TSS) ( Fig. 2B)
SNP TSS 4 bp
ATG 163 bp 7.
2.2 Apo-Al
RNA RNA
DNA 1 1



8 © ApoAl g 463 A>T 827

— Apo-Al

Fig.1 PCR amplification of chicken Apo-AI promoter
region with g. 463 A >T SNP M: DIL2000 marker; 1
2. PCR products of chicken Apo-Al promoter region from two

genomic samples

(A)
APAANNAN NN ANNA DA
AATYPe GEGGGCTCACICGGGACGAGC
AA Tvpe /\/\/\A/\/\/\ A AVAVAVATAVAY
YP® GCGGGCTICACTICGGGACGAG
AN DA AN
AATYPE GEGGGCTCACECGGGACGAGT
(B)
APOA-F  APOA-R
——— 403 bp
TSS | ATG
, 5
5 3
T o i ]
CAATTATA|exonl exon2 exon3 exond

boX  pox SNP

Fig.2 The three genotypes of g. 463 A >T of chicken Apo-Al
promoter and the genomic structure of chicken Apo-AI gene
(A) AA AT and TT represent the three different genotypes of
Apo-AIl g. 463 A >T; ( B) Schematic representation of chicken Apo—
Al gene structure. Chicken Apo-Al gene contains four exons and
three introns. APOA-¥ and APOA-R are the primers used for
amplification of Apo-Al gene promoter. TSS the transcriptional start
site of Apo-Al gene; ATG the translational start codon of Apo-Al
gene. The g. 463 A > T SNP is located at the transcription start site

of chicken Apo-Al gene

. g. 463 A>T
Apo—Al SNP
DNA
Apo-Al ( g. 463 A>T
) T
Apo-Al

pGL3-basic vector
pGL3ApoAI-T  pGL3-Apo-AlA
Kpn I Hind 1 “Kpn 1
( Fig.3) .
2.3
HepG2

bp

—p» pGL3 basic
2000 ——
1000 ——

750 ——

500 Apo-Al

250——

100——

Fig.3 Identification of pGL3-Apo-AI-T and pGL3-Apo-Al-
A plasmids by restriction enzyme digestion M: DL2000
marker; 1: pGL3-Apo-AI-T plasmid digested by Kpn I and Hind
IT; 2: pGL3-Apo-AI-T plasmid digested by Kpn |

DF1 2 g. 463 A >
T ( )
HepG2 DF1
(A T
(P <0.05) T
A .16 1.1 .
2.4 g.463 A>T Apo-Al
Apo-Al (P<
0. 05) Apo-Al
SNP
qRT-PCR
Apo-Al
mRNA . HepG2
T A
(P<0.05); DFI T
A (P<0.01).
SNP ApoAl
3
Apo-Al g. 463 A>T
SNP. SNP
. SNP
ApoAIl
DNA
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Relative Luciferase Activity

—
DF1 HepG2

Fig. 4
reporters with g. 463 A > T SNP in two cell lines

Relative luciferase activities of Apo-AI promoter

Relative luciferase activity was calculated as the ratio of firefly to
renilla luciferase activity. Both of HepG2 or DF1 cells were co—
transfected with 1 g of the firefly luciferase plasmids ( pGL3—
Apo-AI-T  pGL3-Apo-AI-A and pGL3 basic vector) and 50 ng of
pRL-TK vector as internal control. At 80% confluence in 12—
well plates cells were harvested after transfection for 48 hours

and the activities of firefly and renilla luciferases were
measured  respectively. Each measurement represented the
average of three independent assays for using independent

plasmid preparations. Data are shown as mean + SD. Asterisks

indicate significant difference in activities between the two

allele-promoter reporters in two cell lines P < 0.05
( Student’ s t-test)
0 TSS
28 31 32
Apo-Al (g.463
A>T) Apo-Al
Apo-Al
Apo-Al NN / N N
Apo-Al
Apo-Al -20 ~ - 10 (5~
GGGGCGGCGGEY) 1 SP1

Apo-Al
. SP1 SP1

70
Ogl63A M g163T

60 4 %%

50 o

40 4

20 4

Relative Luciferase Level(hRluc)

10

DF1 HepG2

Fig.5 Transcriptional activity of chicken Apo-Al
promoter with g. 463 A > T SNP
( HepG2 and DF1) were co-iransfected with 7.5 pg of the
firefly luciferase plasmids ( pGL3-Apo-AI-T pGL3-Apo-Al-
A) and 0.375 pg of pRL-TK plasmids as internal control

Two cell lines

at 80% confluence in 6-well plates. Cells were harvested
after cotransfection for 48 hours and total RNA was extracted
by using the PureLink™ RNA Micro Kit ( Invitrogen) . The
expression of firefly luciferase and renilla luciferase mRNA
were detected by real+ime RT-PCR and the renilla
luciferase was used as an internal control. This figure
depicts the relative firefly luciferase mRNA expression of the
two different allele-promoter reporters in two different cell
lines. Error bars represent the standard deviations of three
replicates. Asterisks indicate the significant difference in the
transcriptional activities between AA and TT genotypes of
g. 163 A>T in two cell lines ~ P < 0.05 ( Student’s t-

test)y P < 0.05 ( Student” s t-test)

Apo- Al
' Gene Regulation( http: //www.
gene-regulation. com) A T
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