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% E: [B8] B4 AHEN 3 (FABP3) 2 5KAEMR VB B R A H, fERIE R BEREEZEM. H5%
FABP3 3 P 75 J80M R K 29 i 4 8] ) 3k DR 22 26 1 R 36 58 25 S5 ] O RS o TR I R 3R it o FHLHI 2% . (3R] I
180 H #4 J 5% ALK L 58 A BT Xt 4, X WisE Al FABP3 LK 5" 32 X Fl CDS X #H4T A% R £ 51k (SNPs) ik,
{51 Y 52 I 58 O 58 B RGN FABP3 BE R AEFIE . S B NLAS s 3 M gUh s, [HR) 16 FABP3 JEH 503
[X i 1% F) T-114C FI C-635A % 2 4~ SNPs {3 45, H SNPs {37 &5 3 K RIS R AE Wi 5 KA i RE R ¥ S B E 2= R
(P <0.01); Z5:FHETF WM & IIX 2 4~ SNPs {7 o5 5 A7 A W5 A0 A9 T8 . 404k LR D DUBURE 56, HE X BT A4~ 22
BN RS 5 FABP3 SER R LW E B U6 4. FABP3 JLHTEME AL . B HEEI P M RLER B F ST
KAZHE (P<0.01), EFIRTHELIERESTRATE (P <0.05), [ZiE] W FABP3 3 H 1l §E A i 45 T
SRR AR B BB R e I R, 7R G 07 OAR P B O e PR AE A
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Polymorphisms and Expressions of FABP3 in Tibetan and Yorkshire Pigs
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Abstract: [ Objective]l Fatty acid binding protein 3 (FABP3) is involved in the uptake and utilization of long-chain fatty
acids and plays an important role in fat deposition. To investigate the gene polymorphism and expression differences of FABP3
gene between Tibetan and York pigs could help improve the quality of Tibetan pigs for the genetic level. [Methods] In this
study, single nucleotide polymorphisms (SNPs) in the 5' flanking region and CDS region of F4BP3 in randomly selected 180-
d-old Tibetan and Yorkshire pigs were tested. Expressions of FABP3 in the liver, longest dorsal muscle, and dorsal fat were
detected using real-time fluorescence. [Results] Two SNPs, T-114C and C-635A, were found in FABP3 with significantly
differentiated genotype frequencies between the two species of pigs (P<<0.01). Upon transcription factor prediction, these 2
SNPs loci were found to be associated with preadipocyte renewal, differentiation, and fat deposition, and it was hypothesized
that they were important functional loci involved in the regulation of FABP3 gene expression. The expressions of FABP3 in the
liver and longest dorsal muscle of Tibetan pigs were extremely significantly higher than those of Yorkshire pigs (P<<0.01), and
that in the dorsal fat significantly higher than that of Yorkshire pigs (P<<0.05). [ Conclusion] FABP3 might be closely
related to the regulation of fat metabolism and deposition of Tibetan pigs which differs from Yorkshire variety.
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Wi o FABP3 3L [H 76 JR 05 Ui AL 72 b & ¥ B B AR
Xt D BE L PR B TR T i o B o A A T L
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RT-qPCR AR, H# FABP3 K& [R5 ALK 24 50 %
JHME . K WLRL K5 IR Th i R 00, DU 4
FABP3 3 FE ¥ I Wi 4¢3 59 43 L B4 2 JL A

1 HHS57%

1.1 R R

SR AE PG AR 1027 B 00 512 T 103 180 H A 1) 4
(n=28) MR TR (n=39) HLA LT #4T DNA
PRI PhBETC MM 2% 5C FR RS R R 249 5 3 45 10 3k )
B FR 2 180 H AT B =2, BOLFIE . FFIR A
R A ZUE T A RNA AR RES T, —80 °C
A7, HT RNA $2HL,

1.2 %H48 DNA. RNA $2HUF cDNA Bu#l &

SR JH 2 s -4 05 4 2 12 $ B0 DNA™, i ] Trizol
VR UHORE 5 K 2 S8 4141 8 RNAPY; 1T Nano-
Drop One # fi & 43 6 & 114 I JIr 42 DNA F1 RNA
() 40 B2 R L 5 1% St B W 6 e Pl JK ARG RNA 1Y 56
Ak, J5 2K F FastKing cDNA 55— 5 ik & (K
) 4 cDNA, —20 C f/f7, JHTIREDOEE mit.
1.3 DNA 3|#&iIt5&6m

% 5% NCBI ( htttp://www.ncbi.nlm.nih.gov ) Rt
M FABP3 JEH (B 55 NC_010448.4 ) i hH %1
¥ [ ¥ 3000 bp [X i, DNA ¥ %1 5 CDS X (&% %
NM_001099931.1) /¥4I, R4E75IME B HET519 8%
i1 (Primer 5), -t LA T AW TREAERA R
TRIE, 51WEBWIER 1R,

14 RHNEE PCRI|MEIHSEK

TE NCBI ( htttp://www.ncbi.nlm.nih.gov/) T #& %
FABP3 J:PH (%35 NM_001099931.1 ) mRNA JF51,
WHHL GAPDH YE NS EIA, FIF 4 Primer Premier
5051 (SIfERWE2), HTHLREN
Mr, FErh A T AR TR BN W R T B
1.5 SNPs ffiik 5% R EF

X FABP3 %& A Ify % 1% 7 1 Ui 3000 bp X 35 1)
DNA J7 41 #E4T PCR 43, 2835 i B8 Jie v T A 0 5
TEIUH G AR 20 505645 10 S5 K% 19 PCR P29 kAT IR
W F , A Chromas Pro %4 Xt I 7> 2% 5 47 43
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Table | Primer sequence of 5' flanking region and CDS region in FABP3

514 1 X 4

Primer Amplified region

BF5) (53

Primer sequences

BRI
Annealing temperature/'C

PEHIR N
Product length/bp

F: TCAGCCCAAGAGTGAGTTTC

— - 356 bpE—-460 b
STFABP-L P P R: CCTTCTTCCTCGAAAGCG 26 817
F: TCTGCTGGCTCAAGTTCAGT
— - —430 bp£—-1365 b
STFABP3-2 P P R: GAGAGGAGAAAGGAAACTCACT 58 933
- F: TAGGAGTCAACTTTGGTGAGC
— - —1342bp£-21970b
STFABP3-3 P P R: CCAACTGAACTTGAGCCAGCA 59 856
S'—FABP3-4 ~2195 bp-3033 bp F: CTGGGAACCTCCATATGTCG 57 849
R: CTAAGCCACAATCTATCACCT
F:CCTGTTCTGTCGTCTCTTTCTCA
- 34bpA445b
FABP3-CDS P P R:TGCCTCTTTCTCGTAAGTGCG 60 440
%2 FABP3 EFEEE PCR 39157
Table2 Primer sequence of FABP3 for quantitative PCR
R 47K By 5P E) (5'-31) 1B KRB FERRAN
Gene name GeneBank number Primer sequences Annealing temperature/'C Product length/bp
F: ATGACCAAGCCTACCACAA
FABP3 NM_001099931.1 R: AAGTTTGCCTCCATCCAGT 57 171
F: CACCATCTTCCAGGAGCGAG
GAPDH NM _001206359.1 57 120

R: CCCTTCAAGTGAGCCCCG

Br. i SNPs 3 & o EF X i 2 1) SNPs i — 3% 9~
RARFEER AT o 287G P9 U 45 3103045 58
7S AN T DR R 8 b 5R DR MR . B S JASPAR
( htttp://jaspar.binf.ku.dk/ ) % 5 PR 1~ FU0 &) 34 2 47 58
AR AN R 2 SR R T TN
1.6 RHKZEE PCR

PL cDNA R, e BOEE 5 KL i 4 10 4
AMEHEAT RT-qPCR, AR E 3AEE, R
TRZE R 20 uL. FHAEH 2722 3152 FABP3 R4
U AT Rk R
1.7 Sitoih

fdi FHl SPSS 26.0 %k 1/ X FABP3 %:[X mRNA A %}
TR mHATREER T 200, MEL KL PHE (P
value ) Fe7n; XT FABP3 H [R 1) 5k [R5 J5 2 40 35 R A3
KT R TR, P <005 HEFEE, P<001H
ZRWBE

2 ZRE55H

2.1 EESKATEELR DNA &N

AT R e L VKR I 25 5 (1 1) AT LR
T ¥ DNA # i 550 L BGE M e 2, Al LI T 24
IR
2.2 FABP3 £ [# SNPs ffi%

X0 25 SR 40 % B FABP3 JE R 5 3L X 4t
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M: Marker; 1~3 4#; 4~6 NRLATHE.
M: Marker; 1-3: Tibetan pigs; 4-6: Yorkshire pigs.
B | DNA IRfs¥EREAR B ik
Fig. | DNA agarose gel electrophoresis

B 2 NALNL M, C-635A Il T-114C ([ 2), AL
S C-635A TEUG HAFTE AA SERAL, 7 R 2w f
FEFE CC. CA Fl AA JEPRIRL, S50 3L A 4 0k
o 22457 i T-114C 78 & 3% A7 4E TC. CC LA
B, FERA TN AETE TT HTC JLPRI B, S5 ik [
CHMHIEN (£ 3). MMM KL 5 FABP3 &
K CDS X ¥R B BLRAE
2.3 FABP3 EREMERERNE S EREBRE

B 2% 3 AT 1, FABP3 JE IR 1) 58 75 7 gt 76 6 4% A
K2 v B b N A o i - A A% T 4 E A (P>
0.05) . UMK AR 29 38 S /E C-635A, T-114C i 1i 5
WEBEER (P<0.01),
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Fig. 2 Sequence peak map of FABP3 mutation site

3 FABP3 £ SNPs U S EFE SRR R H 0K
Table 3 Genotype frequency and chi-square test of SNPs on FABP3

SERBIARER (AMARB/TED SRR s
(oA v FEAR Genotype frequency (Individuals/Frequency) Gene frequency X 1A PlE
Loci Species Sample size Cardinality P value
cC CA AA C A
K 5ist 39 16/0.410 16/0.410 7/0.179 0.615 0.385 0.693 0.707
C-635A A 28 15/0.520 12/0.410 28/1.000 0.000 1.000 0.000 1.000
I vs KA M ¥2=43.979; P<0.01
TT TC cC T C
KA TS 39 33/0.846 6/0.154 0/0 0.923 0.077 0.271 0.873
T-114C
G 28 0/0.000 1/0.036 27/0.964 0.018 0.982 0.009 0.995
B vs KLERE ¥2=63.476; P<0.01
24 EREFTN RB1. CTCF. SMAD4. LF11. CHDI. SUZI2. YY1

Wk 4 FroR, 38 5 X Si - i & B SNPs £/ AN EIH A, I BT B B % sk I STATSB.,
R 28 I IS AT O3 e i TR - 485 6 R T R R TCF7L2. TCF12. SREBP1, MYHIl, SPIl, TP53,
e F =4 . FABP3 SE R 4R %5 5% F Ui 3000 TBX21, HOXA9; T-114C fii &5 | T [4] C %48 T3
bp XIRHFELE 2 4~ SNPs 75 ( C-635A FIT-114C ), H E4F1 &5 G 00 a5 8, B T i 5% ST HESS .
HC-635A fiti b C 17 A BIZ748 S5 ARNT2 ., SUMO2. CLOCK. WTI. EP300. THAPI1. KLFS5.,

4 FABP3 £ [X SNPs i 5% REFHMLER
Table 4 Predicted transcription factors in FABP3 SNPs

RANL R RAHIFFF RAEFFF H R SR T R e SR T
Mutation Loci Pre-mutation Post-mutation sequence Disappearance of transcription factors Addition of transcription factors

ARNT2. SUMO2. RBI1. CTCF. SMAD4. LF11. STAT5B. TCF7L2. TCF12. SREBPI.

C-6354 TGGGGCGGEEE TGGGGAGGGGG CHDI1. SUZI12. YY1 MYHI11. SPIl. TP53. TBX21. HOXA9

HESS5. CLOCK. WT1. EP300.

T-114C ACGCCTCGTCA ACGCCCCGTCA E4F1 THAP11. KLF5
2.5 RS KATREELS RNA B K& 2.6 FABP3 EFEAREIHEAFH mRNA RikE
MIE 3 ATLLAE H, RNA HjkE H 28S, 18S #1158 FIIH RT-qPCR $2 AR 4353l XF FABP3 J& R 78 5 4 il

FATTE MW e, RUIAR DRI RNA 58 8 TR R TGP FFTIE . 35 05 A i L 3 R
AL I 0 B SRR 2R W FRIB K- HEATRI (181 4) . FABP3 KPR TE UM 1Y
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M: Marker; 1-3: Liver, dorsal fat, and longest dorsal muscle tissues of
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Fig. 3 Agarose gel electrophoresis of total RNA in tissue
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Fig. 4 Relative expressions of FABP3 in liver, back fat, and
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3 iibL 4k

AWFSEAE FABP3 K& FE 5 %6 05+ 137 3 kb X 5
& B 24~ SNPs fif i (C-635A Fl T-114C ), 7E 5%
FIR L TERE T, WA SNP 0 5 4 2543 Ji R A5 5 il
BRI R 2Z BB E (P <001). Ja&xf2 M
UG H G e sk K AT 0, R AE C-635A 1L
M, BCRERAR, #7EKMF CTCFiH%k, CTCF

(CCCTC i ms&HEN ) ERENMAERK AT T
v S P T AR L 1 A X S R A 1 B
7% &% B S100 #5454 # 11 A1 (S100 Calcium Binding
Protein A1, S100A1) K&k & Fifi % N5 i 21 20 B 4
JEL R HE DRI 3 B0 4 25 T, 1T CTCF /] LA#I ] S100A1
fEPERT . BRI, I CTCERS BE I i A5 i AT fig e 5
TRHEAIER . 25 C RN A TG, EEALEES S A8
(Y S R —— R E R o5 689 1 (SREBPL ),
SREBP1 J& 5 1 5 il ) 32 B2 3 700 %, R Mg s
B U SCSEEG SRR F, BRI SPRBP1 (13 5K 1T LABEAIG
A7 TR FE T-114C f s, M TR N C,
skHF ZnF 8 E4F #5611 1 (E4F1) K. E4F1
RERMEHEAEESRPLOTHZIEEA, EAR
MR A b R R B, T . %
BRI F0T LS PARP-1 SR 3 [ FH R i /0 i 4 i
i A T . 24 T R AR C I, 7RIS
7 A 3 Y %% 5 T KLFS., CERVANTE %5 7 % 11
S RTMRAR 40 i SR g6 R B, KLFS 7E ARG
195 440 B 1) 35 5 43 Ak v R 44 3G O ) R S E . KLFS
(BEFR R G SR F 5) mTRE VR G W5 40 i i A=
SRR g A, %N S ARG B R T
A AT X5 B 107 DU A R ) o

SCHAAP 2 3 /NEU IR 8 & B, % FABP3
SREAR/IN BURT g 17 2 1 W b, ek /0N BRU A 14 O M o
W YTV RS & B FABP3 13k 365k 1T LIIE i 3
SEREHTNG T 40 MU 5 s CHO K H 255" i 53 %} FABP3
BE PR 5 R 2 SO LN B 4 o 0 R OGRS R B
ZEEH SN IR DT & 2 IEARSE . AR50 R F RT-
qPCR HZ A 43 B A% AR 29 5e 3 1 T R o R T5
B KL 3 A4 2 FABP3 3 [N Y 36 35 7K S #1746
W, R BAE T E AN S R LA 2 b s% FABP3 S
1 mRNA H X 235 B B i & & TR 7 1
RLHLUh, ME FABP3 3 H ) mRNA M X} 1k & i
ERTRAH . FABP3 S HNAE G th 9w Rk
fh A g, T R 2 ML 1 i U DU ARRLRE R, LD g
i & B, MR FABP3 3R (1) 78 26 15 J2 % NG 105
fE 758 LA S ILP B i JRER 2 — ) 4
FABP3 3 K5 0 g D DR — 52 1E AR

Zi b, JEME FABP3 SER S E X A7 AR 1 2 A58
AR 37 14, C-635A Fl T-114C W] fig J& 2 5 g Wi A WL Fn it
TR o SR 07 5, FABP3 K [H (7 635 AT RE IE 1)
JE A A B T OB X LA R AR e, F
FE4E RN J5 S W FABP3 JE R 7E 58 I8 W U
(14 531 A5 AL 5 43 F b 0 48 Bh 75 Fh 42 40 S A
PRI
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