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The mRNA Expression Cloning and Sequencing of FTO gene and
Bioinformatics Analysis in Suzhong Pig

FU Yandeng' LI Lan’® WANG Xue-min' LI Bi=xia' FANG Xiao-min' ZHAO Fang' REN Shou-wen'
(1. Institute of Animal Science Jiangsu Academy of Agricultural Sciences Nanjing 210014 China;
2. College of Veterinary Medicine China Agricultural University Beijing 100193 China; 3. National Research
Center of Veterinary Biologicals Engineering and Technology Nanjing 210014 China)

Abstract: Fat mass and obesity associated gene ( FTO) plays an important role in the control of appetite and
energy expenditure. In order to understand the structure and function of porcine FTO gene the mRNA expression
profile of porcine FTO in five tissues ( lung liver heart backfat and longissimus dorsi muscle) were examined in
Suzhong pigs by RT-PCR. Besides the coding sequences ( CDS) of FTO were cloned and sequenced in Suzhong
pigs molecular structure and homology among different species of FTO were analyzed by bioinformatics methods.
The results showed that mRNA expression intensity of FT0O in different tissues tended to be backfat > heart > lung >
liver > longissimus dorsi muscle. Among these tissues FTO expression in backfat was significantly higher than that
in any other tissue ( P <0.05) . There were eight SNPs detected in coding sequences ( CDS) of FTO in Suzhong
pigs including G52A C523T G628A A655G A810G A886G G1002A and A1344G. Bioinformatic analysis re—
vealed that porcine FTO gene encode a protein of 505 amino acid and its theoretical isoelectric point was 5. 23.
FTO protein was a hydrophilic and non-secreted protein without a signal peptide. In addition Suzhong pig was
closed to cattle sheep and dog in phylogenetic tree. These findings suggest that the mRNA expression of FTO may
have certain influence in regulating fat deposition in some tissues of Suzhong pigs such as subcutaneous fat heart and

muscle etc and these abundant SNPs in coding sequence of FTO could become important molecular markers for im—
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proving meat quality

in Suzhong pigs.
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5
6
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FTO cDNA ( GenBank:
NM_001112692) 1 542 bp 15 ~1 532 bp
CDS o FTO  GAPDH( ) Ol-
igo 6 FTO
( Invitrogen) ( Do

1 FTO RT-PCR
Tab.1 Primer pairs and PCR conditions used in
RT-PCR analysis of porcine FTO gene

/C /bp
Anneal Product

Primers Sequences (5 —3") )
temperature size

FTO AGCAGCAGCATGAAGCGAAC 62 1478
GTGAGATCAAACGGCAGAGG
GAPDH ACCACAGTCCATGCCATCAC 62 452
TCCACCACCCTGTTGCTGTA

1.3
Takara  pMDI18-T Tr—
izol ( Invitrogen America) .cDNA
( Fermentas Canada) | Taqg DNA ( Fermentas
Lithuania) . ( Biowest Spain) . DEPC ( Key-
Gen ) . .
o 1 x TAE 1 x TBE N
75% EDTA. o
PCR  ( Eppendorf Germany) .
( Sorvall Germany) . (
) . ( Yamato Japan) .
( Biorad America) . ( SANYO) .
( ) o
1.4 RNA
RNA 6 . D © 50 ~100 mg

1 mL.  Trizol . ®
5 min :

0.2 mL 15 s 2 ~3 min
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4 °C 12 000 r/min 15 min. G3RNA : X-gal (40 plL/ ) IPTG(7 wL/ )
Eppendorf 0.5 Amp " ( ) o 37 C 1h
mL ; 10 min 4 °C 12 000 9 ~16 h,
r/min 15 o WRNA : 1 9~16h
ml.  DEPC 75% 10 mL ( 6L ) 260 r/min 36.
4 °C 7 000 r/min 5 min. (GRNA 5%C 12 ~36 h PCR
: 5 ~ 10 min 20 ~35 pL 1 mL  Invitrogen
DEPC -70 C . ©® o
RNA : RNA 1 x TE Buffer 100 1.7
260 280 nm RNA mRNA
o SAS 8.2 GLM
1.5 RTPCR * ( LSmeans + se) o
RT-PCR ( PCR) RNA DNAMAN 6.0
c¢DNA c¢DNA PCR ExPASy
FTO  GAPDH . ¢DNA Compute pI/MW ( http: //web.
: PCR 25 L RNA 4 pg Oligo expasy. org/compute_pi/)
dT 5 (10 wmol/L) 2 pL DEPC 15 uL; 75 C ExPASy  Protscale ( http: //web. expasy.
5 min 5 min; : RNase org/protscale /) SignalP
(40 U/pL) 0.5 pL 10 x M-MLV Reaction Buffer 4.0 ( http: //
2.5 pLb dNTPs ( 10 mmol/L) 1.5 uL DTT (200 www. cbs. dtu. dk/services/SignalP/) MEGA
mmol /L) 1 pL ( M-AMLV) 1 ulL 4.0 o,
DEPC 25 pLo 2 000 r/min Image J( Image Processing and Analysis in Java
20 ;42 C 1h 85 C 10 min :http: / /rsb. info. nih. gov/ij/) o
5 mino c¢DNA PCR
-20 C o 2
PCR 25 uL :ddH,0 17.3 pL 2.1 RNA
10 x Buffer 2.5 L 10 mmol/L dNTPs Mix 2.0 uL RNA
(10 pmol/pL) 0.6 wL cDNA OD,¢, /OD g, 1.8~2.1
1.5 pL Taq (5U/pL)0.5 uL. PCR RNA
197 C 5 min 30 (95 C 30 s Real-ime PCR ( 2)o
60 C 30 s 72 C 1 min) 72 C 10 min 2.2 FTO
4°C -20 C o N FTO ¢DNA
1.6 ( GenBank: NM_001112692) ( Gen-
: PCR : Bank: NM _001080432) 88%
DNA ( ) ( ( GenBank: NM_011936) 83% .
) o RNA FTO RT-PCR
: PCR pMDI18-T GAPDH
o 10 pL : Solution [ 5.0 Semi-quantitative RT-PCR o
pL pMD18-T Vector 0.5 pL PCR 80 GAPDH N N N
ng 10 pL. 16 C N 5 FTO
o =70 C 100 wL RT-PCR
. 10 uL 1-A B.  FTO
30 min, 42 C 90 s GAPDH
2 mino 800 pL LB 1-C

37 °C 200 r/min 50 mino. 100 ~200 uL FTO mRNA
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NCBI
3 (P<0.05), GenBank - JX873956 2, DNAMAN
FTO FTO
( CDS) NCBI FTO ( NM _
FTO o 001112692) CDS 99. 47%
2.3 FTO 8  SNPs FTO  ¢DNA 52
FTO( GenBank: NM_001112692) cDNA G—A( G52A) 523 C—T( C523T) 628
1542 bp ( Coding sequence CDS) G—A( G628A) 655 A—G( A655G)
15 ~1 532 bpo 810 A — G ( A810G) 886 A—>G
RNA c¢DNA ( AB86G) 1002 G—A( G1002A) 1344
CDS A—G( A1344G) ,
FTO  ¢DNA 15 ~1532 bp
2 RNA OD
Fig.2 Results of OD value for total RNA of different tissues in pigs
oD OD value ratio RNA /( pg/wl)
Order Tissue Gender 0D, 0Dy, 0D, /OD g RNA content
1 0.463 0.225 2.06 1.85
2 0.554 0.276 2.01 2.22
3 0.304 0. 155 1.96 1.22
4 0. 151 0.080 1.89 0.60
5 0.412 0.203 2.03 1.65
6 0.238 0.117 2.03 0.95
100 bp— =
250 bp—» [ S .
2 z;ig :ﬁ: — 1 478 bp :
égg E?;E —_—— ° b b 1
2 000 by R Lo ﬂ ﬂﬁ
1 2 3 4 5
GAPDH . (A).FT0; (B).GAPDH: (C). FTO/GAPDH. 1. :2. 3. 4. :5. .
(P<0.05) .

GAPDH gene is as positive control. ( A) . FTO; ( B) GAPDH ( C) . Gray values of FTO/GAPDH. 1. Backfat; 2. Liver; 3. Heart; 4. Lung; 5. Eye-muscle.
Values with different superscripts show significant levels within columns ( P <0.05) .
1 FToO mRNA 1.5%
Fig.1 The 1.5% agarose gel electrophoresis atlas for the mRNA expression of swine FTO
gene in different tissues of Suzhong pigs and gray values of scanned agarose lane images by LabIlmage software

ATGAAGCGAACCCCAACCGCCCGAGGAACGAGAGCGCGAAGCTAAGAAACTGAGGCTTCTTGAAGAGCTGGAAGACACTTGGCTTCCTTATCTGACCC
CCAAAGATGATGAATTCTATCAGCAGTGGCAGCTGAAATACCCTAAGCTAATTCTCCGAGAAGCAGGCAGCGTCCCTGAGGGACTCCACAAAGAGGTT
CAAGAAGCCTTCCTCGCACTGCACAAGCATGGCTGCTTATTTCGGGACCTGGTCAGGATCCAAGGCAAAGATTTGCTCACGCCAGTATCTCGCCTCCTC
ATTGGTAACCCCGGCTGCACCTACAAGTACCTGAACACCAGGCTCTTCACGGTCCCCTGGCCAGTGAAGGGCTCTGATGCAAAGTACAATGAGGCCGA
GATAGGCGCCGCCTGCCAGACCTTCCTCAAGCTCAACGACTACCTGCAGATTGAGACCATCCAGGCGCTGGAGGAACTCGCTGCCAAGGAGAAAGCC
AATATCGACACCGTGCCGGTGTGTATAGGTCCAGATTTCCCCAGGGTCGGCATGGGGTCATCCTTTGACGGCCATGACGAGGTGGACAGGAAGAGCAG
AGCCGCCTACAACCTAACTTTGTTGAACTTCATGGATCCCCAGAAAATGCCGTGCCTGAAAGAGGAGCCCTACTTTGGCATGGGGAAGATGGCTGTGA
GCTGGCATCACGATGAAAATCTGGTGGACAGGTCAGCGGTGGCAGTGTACAATTATAGCTGTGAAGGCCCTGAAGAGGAAAGCGAGGATGATCCCCA
GCTCGAAGGCAGAGATCCCGATGTGTGGCATGTTGGCTITAAGATCTCATGGGACATAGAGACCCCTGGTTTGGCGATACCCCTTCACCGAGGAGACT
GCTACTTTATGCTGGATGATCTCAATGCCACCCACCAACACTGTGTTTTGGCTGGTTTACCACCCCGGTTTAGTTCCACCCACCGAGTGGCCGAGTGCT
CGACGGGAACCTTGGATTACATCTTACAGCGCTGCCAGTTGGCCCTGCAGAATGTCCGTGATGAGGCGGACAGTGGTGAAGTCTCTTTGAAATCCTTG
GAGCCTGCGGTTITCGAAACAAGGAGAAGAAATCCACAACGAGGTCCGAGTTTGAGTGGCTCGACGACAGTITTGGTITCAAGGCAATCGATACAAAAAGT
GCACCGATTGGTGGTGTCAACCCATGACTCAGCTGGAAGAGCTTTGGAAGAAGATGGAAGGTGCGACCCAT GCTGTGCTTCGTGAAGTTAGAAGAGA
GGGGGCCCCTGTGGAACAGAGCAGTGACATCCTGACTGCCATCCTAGCCGTGCTCACCGCTCGCCAGAACCTGAGGAGGGAGTGGCATGCCAGGTGC
CAGTCCCGAATTGCCCGAACTCTGCCTGTGGACCAGAAGCCAGAATGCCGGCCGTATTGGGAAAAGGATGATCCCTCCATGCCTCTGCCGTTTGATCT
CACAGACACTGTGGCTGAACTCAGAGGTCTGCTTCTGGAAGCCAAACCCTAG

2 FTO CDS

Fig.2 Coding sequence of FTO gene in Suzhong pigs by cloning and sequencing
the GenBank accession number obtained is JX873956 in NCBI wetsite
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Fig.3 The hydrophobicity profile of FTO protein
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analysed by Protscale program in Suzhong pigs

2.4.3 SignalP 4. 0
(‘http: //www. cbs. dtu. dk/services/SignalP/)
' Y-Score S-Score mean =
0.156 <0.5 FTO
D-Score =0. 145 <0. 5
(4 .
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MAN FTO

Fig.4 Signal peptide prediction of FTO
protein in Suzhong pigs
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Fig.5 Phylogenetic tree of mammals” FTO
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