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W E AWK ARID'B AR 3 5HA L L B IUAREIR A48 £ M, £ DNA K F L st . K & % ARIDSB
(AT-rich interaction domain 5B) % B 5" £ X # 47 7 £ 4 3% 82 % & (Single nucleotide polymorphism, SNP) 4% &,
§f 3% s £ mRNA RF L3t @A ag IR W Bsfe B R KWL R P 89 ARIDSB A W &k #4577 RT-qPCR #a) ; 5
s EAGFIZ R AR R EMA s b IMF(Intramuscular fat) &2 #4502, 4R £ . /£ ARIDSB A H 5° M &

R, &£ T-2216 C#= In-2 029 Del 42 % 2 /% FEEBESROBEREFEZF(P<0.0D; AR AR
B AP 18 ,ARIDSB 3k B f2 B JE | 35 A% A= B;i‘kflJL“P mRNA Ag st R ik FMH T A — 5, Lk ARIDSB A R & ik
ETHRBERTREH(P<0.0D); B IR IMFA S8 REEEHTREH(P<0.01);%2 DNA.mRNA &

F K A2 B A= IMF 4 E#H%‘iﬁ\#ﬁﬁii)mARlDSB LB mRNA M A X ZSHRERIMFAZ 22X iMmX
(P<C0.05),
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Polymorphism of ARID5B gene and its correlation with
fat deposition traits in pigs

WU Lvcao, DONG Shixiong, DUAN Mengqi, LIU Siyuan, CHEN Ying,

ZHANG Jian, YAN Feifei. CHAMBA Yangzom, SHANG Peng”
(College of Animal Science, Tibet Agriculture and Animal Husbandry University, Linzhi 860000, China)

Abstract To explore the polymorphism of ARID5B gene and its correlation with fat deposition in pigs, single nucleotide
polymorphism (SNP) loci was screened for ARID5B gene 5-UTR of Tibetan pigs and Large White pigs at the DNA
level. The ARID5B gene was detected by RT-gPCR at mRNA level in liver, backfat and longissimus dorsi muscle
tissues of the two pig breeds. The content of backfat and IMF(Intramuscular fat) in the longest muscle tissues of the
two pig breeds were measured. The results showed that in the 5'-UTR of ARID5B gene, there were two linkage
mutations of T-2 216 C and In-2 029 Del deletion, and the difference between Tibetan pigs and Large White pigs was
extremely significant (P<C0.01). The relative mRNA expression of ARID5B gene in liver, backfat and longissimus dorsi
muscle were identical in different breeds. The content in the Tibetan pigs were significantly lower than that in the Large
White pigs (P<C0.01). The backfat thickness and IMF content of Tibetan pigs were significantly higher than that of
Large White pigs(P<C0.01). The correlation analysis of DNA and mRNA levels with backfat and IMF levels showed that
the relative mRNA expression of ARID5B gene was significantly negative with the backfat thickness and IMF content
(P<<0.05).
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BE G N B A 1% KT 1 B XA A BT R H
f T AR, KRB R LS R B SR & A
T S PN 3R A5 5 T R AT R o R IR AR Ok T
PRt JBT TS AR g e g DAL O S AN BRI A 7 R 1 T
PET B AL R S A B A AR R OC TR R #R
Ko R TR IR 2 52 e 4 DA JB 1 O O B R K
A& A ) BRCRE L AU 22 0 1 45 32 28 55 LN IR 0
(Intramuscular fat, IMF) &4 %1, HAlc %
JE YA 50 A 1D DR R O B0 R DR A 9 - o S AR ) B
W EE W) 1% 3% K G (Peroxisome proliferator-
activated receptor gamma, PPARG) . I§ i B8R 45 &
# 1 (Fatty acid binding proteins, FABP) . It JiE 48
% & [ (Fat mass and obesity associated gene,
FTO). Bg Wi B & K% B ( Fatty acid synthase,
FASN) | JI Ui 40 Mo P 5€ A1 73 46 7 1 (Adipocyte
determination and differentiation factor-1, ADD1)
LI % 9 £ (Leptin, LP) %9, ¥ MicroRNA
(miRNA) 71 & M miR-27 .miR-125 Pl M miR-130
GG X N i U RRUR H DR 2R S A A
WFFE & B miR-103 245 A 7 10 AR A9 41 2 PR 7 X 4
Je W ARG 4 IE AR ML OF Ky PPARy & [A
A B T8 I AR 7 4 A b B 07 TR

& AT myscH 35 SB(AT -rich interaction domain
5B, ARIDSB) R THEIY 14 SRk 1, 54 7
NG T IR GRS 945 D EFERR . ARID JE K 5
BAT RSP S 15 R AR R E A Tk
TSR, EEAEMR 2 VR S R P R A AN
WA B mEAERT . H AT, 2 5O g
T ARID5B 5 201 Uk U 44 A 11 i o 94k U2 i 9] i 2
5k REMEAK e EBA K, ARIDSB
HE R & B 52 2 5 8 5 19 E i, {H ¢ T ARIDS B
BE PITE TR W AR AR 55 D7 T A BIF ST A K2 v
FE/IN BRI N E JE S B AF 52 1501 HE S 1 A A G
WFFE 1 A WLARIE o A AT 5T A A7 400 05 584 0 1 4
WL A 317 T 4% 53 41 2% (RN A-seq il J¥ 42 A) il
T [ JF 4l 2 (Isobaric tags for relative and absolute
quantification, iTRAQ % (4 /& 1 # &) 19 Bt 4 4>
B i€ ARIDsB 2y JIg 7 TR MR OC B 22 S e 3k Bk
UL 5 Munoz 551 58 1 5% 5 4 2 45 58 B HOR T
BT R WL 22 S R aR FE I A 45 2R — 3,

PRI AR 55 LA B 0 D0 R PR IR A7 7E B I 22 S/ 1
T e T U7 e R S AR 1 Y B e
KM R B G SR FTR b 0 5 J5 2 A A A

JE 7 ¥ A RT-qPCR $ AR 4 51 %8 3888 . K 11 3%
ARIDSB 3B 5" ) 3 X F 17 8 8% 97 e £ & H
(Single nucleotide polymorphism, SNP){V/ 5 fifi 1/
AR FRIKZE T T B AERTE ARIDSB LK X
KN 105 URRMEIR 1 400 28 52wl LUSH iy JF g D D0 AR
PERA BB AL FR il S F B AR S — e i R B 2
AR

1 #E5FE

1.1 RIE A

St FH B T e L D B R (TP SRR
TV A 2 BE B0 S ) WA B R Y R R R
Fh— K A (LW SR I8 T V8 J80ORR 2 T 52 8 A% Mk 57 9
Y, % ARTR 0 H AR KCF . A Bk R 3R . K
59 JEOR R F1 825 9 Sk 397 180 H % iy fat e 5 34
W TRG KRR, BT $ B PR 7 R A 1 bR
W 5E F AR FIE Y (NY /T 825—2004)% = i vk 42
TR s SRR e AL R 20, W A B R
—80 CLRAF FH TH LKL M HpHRKIL 1
Py IMF & &l . 1 4y 11 T & RNA $2 8, R
TR IR 1A% 69 1y B 2L Gt 33 k. R
36 k). EHF 7500 WK, —20 CUKAPRAE, T
PSE AN o T
1.2 DNA FAZHZE 2 RNA 12E

A 50 R FH 2K - 17 5 38 B4 21 DNA; SR H
S SUE RNA £ B0 & (At 5t RAR A4 B
A IRAFLDP171221D) $2 B 216 RNA H 120358
W R Ji P VK R 28 AR 43 01O BE AR DNA A RNA
P T A TR
1.3 5|¥i&it
1.3.1 SNPs ffiit 5 & B 5 A 5] 4% i+

T #k GenBank 1 J% 19 ARID5B (% 5% NC
010456, 4) JL P 5" 3 X DNA J¥ . | Jf| Primer
Premier 5. 0 A& 1519 (£ D HF 2 EE 5T,
i bR T AR TRREOR IR 55 A FR S 7] 5 B, T Tris
A EDTA BCIm ey TE 22 i i .4 CLRAE .
1.3.2 ZE31#&

T4 GenBank F1 5% ) ARIDSB (& 5 XM _
003359209)mRNA J¥ %1, LI HPRT (% 5% %5 NM _
001032376) NS EH  ixiH 2Ot E LI (GR 2,
MTHARIL . B EEATAY TEBEARMRS
A BR A E 4, ) Tris #1 EDTA g il i iy TE 22
R A 4 CORAE
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Table 1 Primer sequences {or amplilying the 5'-UTR of ARID5B
519 4 H 5 X 1, 19 F31(5'—>3") BIGREE/C RN/ bp
Primer name  Target region Sequence of primer (5'—>3") Temperature Product size
5'-ARI1 2 406~1 463 F.TGTCTGCCTGTTAGAAGTTGCT 58 943
R:ATGGTGGTTGTTAGGAGTGAGA
5'-ARI2 1 458~901 F.:AGCCATCTCACTCCTAAC 52 901
R:GAACCGACTTGTACCTAAT
5'-ARI3 1 252~141 F.CAGTCAACGGGCGATATAAAAGT 54 1111
R:CCAGTGTCAATTATATCTTCAACAATCA
%2 ARIDSB EE HPRT EEEES I YWiER
Table 2 ARID5B gene and HPRT gene primers quantitative information
K 4 Bk BT 51751 (5'—>3") BKGREE/C o PR/ bp
Gene name GenBank Sequence of primer(5'—3") Temperature Product size
ARID5B XM_003359209 F.:AGAATGCTGAGCCAACTAT 58 118
R:ATCTCTTGCCTGCTATGTG
HPRT NM_001032376 F:CAGTCAACGGGCGATATAAAAGT 60 95

R:CCAGTGTCAATTATATCTTCAACAATCA

1.4 HEEBMESERFME

ARIDSB B[R 2 25V 43 B R AR ol e, &4
AR 10 3k, | Chromas Pro fil DNAMAN 6. 0 44
EAT 7 51 L Xt 43 M L i 16 SNPs A7 5 )5 - 57 K REAS ik
FPAS I 3, 8 11 3 PR U 0 3% 5 5 PR A 3%
1.5 REFRFRILEE PCR

e — 201 cDNA J 6 5350 & (bt R
R A R A # . KR180123) Xt i RNA 47 2 #%
3RS cDNA R1E T —20 C 4.

DL cDNA J#EHR . % ARIDSB #l HPRT A
PEATY B RES IR E 3 AN EE . 20 pl VK
% ,f045 SYBR Green Mix(JtL 51 KB AL B A TR
AL FP171206)10 pl, B LRSI (10 pmol/1)
%1 pl,Ranse-free water 7 pl., cDNA £ifz 1 uL,
Pt PCR ¥ 3 5 A :95 C WA 5 min;
95 °C A8 30 5,58 “CiB kK 20 s,72 C LAt 30 s,
80 °C Al ¢ ), 2 38 NI, Hdh mRNA B4
Xt F kB 222k AT
1.6 IMF ££lE

K ML G R KA 3R L 2 IMF & &, 2 O
JLPA & B0 5 2 AR B 9E ) (NY /T 821—2004) ™) F5

WEPRAT - B R TS AR Y TMEF {H .
1.7 Zitah

FIH SPSS 18. 0 # {43 5% ARIDSB J:[H 3
LEE'TTH.%%(DD%*HQE«/\)/\*)‘[/J\& TR
ARIDSB BN e K LRk & 5 IME & B (9 40 ¢
1 (Pearson #H ¢ & %0 701 » i F Fisher Exact Test
XF ARIDS5 B PR ) i PRI A4 451 36 1 Bk PR AR 38 1 A7
FVERL Y, P<<0. 05 Wf 22 5% 3%, P<C0. 01 if 22 5%
PR3 P=>0. 05 I 28 5 A I 35 5 I 45 21 DA 1
AR EIR7FIN

HZREHH

SNPs # il

7 5 B X IR B 2 A~ Z AP (' D Hop
TEIZHE R R 2§ F il 2 216 bp i &M T/C %
A5 40 T-2 216 CCE 1(a)) ; 76 1H %5 i F 1 4
2 029~2 036 bp [ 8 ML (ATTTATTT ) 4H A/
Bk 2648, 38 In-2 029 Del (J 1(b)), £ 1%
(TP) 33 AR, K AR (LW)36 A, 2 T-
2 216 C v &k T B FEHT, 78 In-2 029 Del {3 5 A TE
ATTTATTT;C B £ H BT, 78 In-2 029 Del {37 5

2

2.1
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WMAAAE ATTTATTT Mk, X 2 RN S E
WAL P2 216 T 5-2 029 In ¥ 41.-2 216 C

5-2 029 Del % 4.
i I T 7 S

A, & T-2 216 C 3 H
In-2 029 Del f43& K #Y

(@) . ’1:2316‘ .
A /\/A/LLJ\N
/\ VAVAVAVA l aVA /\/\
(b) In-2 029 Del

(a) T-2 216C fif /5 T-2 216 C sites; (b) In-2 029 Del i i In-2 029 Del sites
Bl 1 ARID5B % [F RN A F 1 E
Fig. 1 Sequencing peak of ARID5B gene mutation sites

2.2 ARIDSB EFRBSFERMEMERTERSH
fH 3 AT, T-2 216 C {5 i fi4) 35 PR 780 29 A 78 ik
WK A3 N3 475 & Hardy-Weinberg F- ffif (P =

0. 05) s £ SRl ] T2 216 C {3 45 A 3 [ 780451 o2 2
B 95 5 (P <20, 01) . JRC ST 1A o 1 01 98 5 1 0
g CC ALK 1134 REUR 1 fE 8 36 80y T 48,

3 ARID;B ERESHSHUAREREMEMEMCERFME

Table 3 ARID5B gene polymorphism loci genotype frequency and gene frequency

F PR AL B 6 (N /5 S0 B PR AR 2R
- ke 6
Y (L LN Genotype frequency (N/frequency) P Allele gene frequency
Breed Loci Number P value
TT cC T C
wAg TP T-2 216C 33 5/0.15 4/0.12 24/0.73 0. 05 0.21 0.79
KE¥ LW  T-2 216C 36 18/0.50 13/0. 36 5/0. 14 0. 80 0. 68 0. 32
TP vs LW P=2.64E-6

2.3 ARE4HL ARIDSB %*ﬁxﬁ%h%ﬁﬂc

ARID5B B R7E 00 MR AU S iR K
WL AT ZH 2169 mRNA X 28 35 HF 45 58 00 l’é‘l
A 7] i o 79 AN [7) 4 21 %?kﬂﬂi’%Lﬁ?H,ﬁ{k
SEET B o S DU S5 K 5 76 A [5) 28 2 0% AN [] it o
4 (TPYARID5B JE R 33k i 40 W 58 F K A1
(LW) [l 223558 (P<<0.01) , Kikla#sg 2 —3,
2.4 AEMMBEBEENE

HH 2% 4 AIH1,180 H 4 J0ME  K G T Y R 5 43

gf

B 39. 02 F1 81. 54 kg UG 1A K B E (K TR A
B (P<<0.01) 5 J8UA% K 1R 9 7 35 8 V5 182 43 i) Ry
21.27 1 15. 50 mm, %5 B S AR B3 & T R A%
(P<C0.01),
2.5 AEm#E IMF &2ilE

H% 5 AN, 180 H LA - K M 5 e KL
IMF &4 58 4. 11 % Fl 2. 28 %, ik 3% IMF & &
e b 28 TR (P<<0.0D)
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% ARID5B 3 [H 2 75 L He 5 18 Wiy (0 AR M 4R B3 A0 OC 1 20 A 1

120 ¢ KX TP 5%
100 TP 5

80 + = LW KE%
60 |
40
204

151 |
0 =

e ERKNL AP
Backfat Longissimus  Liver
dorsimuscle

ARIDSB gene

mRNA relative expression of

ARIDSBH:RmRNAM X 43k ik

HE:x WBEEF P<0.05, » N EEER P<0.01
Note: * Significant difference P<C0. 05, *x Extremely significant
difference P<Z0.01
B 2 ARIDSB EE7E TP #1 LW B @A EE S .
ER KM R mRNA fHE3T R
Fig. 2 Relative expression of ARID5B gene
in backfat, longissimus dorsi muscle

and liver of TP And LW pigs

R4 180 HRBEHE . XOBEENE
Table 4 Backfat measurement of Tibetan pig and

Large White pig at 180 days of age

i A T kg 5 MEJE B/ mm
Breed Weight Backfat measurement
4% (TP) 39.02+2.77 A 21.274+1.09 A

81.5440.94 B

KA LW) 15.50+0.93 B

I R S BE R bR RS 5 B /] 3878 22 5w i B 3 (P<<0. 01D,
T,

Note: The different capital letters in the same column indicate

extremely significant differences between breeds (P <C

0.01). The same below.

x5 180 AREZEMABE T RKA IMF 22N E
Table 5 Determination of IMF in the dorsal longest
muscle of Tibetan pig and Large White pig
at 180 days of age

i Fh IMF &+#/%
Breed IMF content
W (TP) 4.1140.26 A
KA LW) 2.2840.54 B

2.6 ARIDSB EERIEZESEFEEM IMF & £ 4
KESH
2 6 Al A1, ARIDSB & [F 1 15 f K L
mRNA FIXS Rk & 5 IR 5 03 A OC M OE R
Boh—0.87, 5 B F(P<0.05,5 IMF &%
WERHL AHCRE NN —0.87. 2R B EFE (P
0.05),

3w #

I3 2 ML AA i 1 2 43 A BE 4 5 . AT LA
VA MR e R IR W b S kB R —
MR IRE SR, Z 2N ES . ARIDSB 3%
KME A S 5800 A B IE R B B
sk UL K RNA AW 11 )5 sh 7 5 5% 1)
20 Dong APV B ST 4R GE . ARIDSB g [H %t
C/EBPa 5 PPARy ik HA V15 4E M 52w Jig 1y
WI2E B, 45 4 Claussnitzer™ #1 A 2% CNV (Copy
number variation) & BEIE HYBF 5% . X B ARIDSB %
KITE fg 07 48 B ™ #4009 99 3 42 b B 0 I8 Bk AR
FHUOS eI ARIDS B LR 7 B W e Bt 2 v & 44

%= 6 ARIDSB ERXRIZEELEEM IMF E=EHX S

Table 6 Analysis of correlation between ARID5B gene expression and backfat thickness and IMF content

M H ARID5B 3:H KL 7 (r/P) HIRE /P
IMF(»/P)
Ttem ARID5B gene expression Backfat thickness
IMF(r/P) —0.87/0.03 0.90/0.01
ARIDSB N R ik & (r/P) —0.87/0.03 —0.87/0.02
WHEJE G/ P) 0.90/0.01 —0.87/0.02

TE o RN R B P<<0. 05 ARG R 2, P<T0. 01 g AH S e 3%

Note: r indicates correlation coefficient; P<C0. 05 indicates significant correlation, P<C0. 01 indicates extremely

significant correlation.
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TOREAE R . AR K8 ARIDSB 3 N7 75
J < S5 A URR 4 20 ) mRINA AH X 3R 3 1 4
BEMTRKAB(P<0.01), #EEA IMF & &
15 PR T TR DT AL RE ) SR A R s KB R A
e 98 PR PR A R R L IR T DU AR R T R L X

REEFEHERLAER T RABNFEFERNRZ
—, B XS ARIDSB FE [N =ik & 5 75 5 )& A1 IMF
R & B A R R IMF & i 5 ARIDSB
P mRNA A 3R 35 8 W 25 A0 O (P<<0. 05)
H—2UESL T ARIDSB 3[R A 8 76 i B U Ao 72
R R IEEAE R . ARIDSB 3 H mRNA §AH %t
TR EIER BN &, HWOE R IR I E T &
I MM SRl FAEBMWERERF SR D .2~6
A 2N AE KB, 6~12 A #2080 i
RE IS AR R 6 i IR &
b TN 105 AR R Ih B B LA & B B9 2 0k B
B ORI 2 AT S LR R B AR,

ARAFFEAE ARIDSB P 5" X EB T 2 4
F SNPs(T-2 216 C Al In-2 029 DeD v/ &5 , H %
B AR (B T-2 216 C {7 45 C 66 3 1 BLAES , In-2 029
Del §ifi7e ATTTATTT Ht46) ,3X 2 NS4S 55 1Y
E5 A7 Kk DR AT 48 R 6 PR AR T S0 5 R 8 A A
BEER(P<0.0D), PHREV RMEYRAESH
U RAVFRAE SO 0 — BME AR AR T 5 R
R B 19 SNPs AT AE A A 245> F bR id » A Xt
FHMERET AR, 54N ARIDSB WS 5
RNA B & B 11 )7 3h 7 % 5% 09 g8 #5000, ] i,
T-2 216 C 50y C & 2R ] s i 1 il ARIDSB
FE A TG s BE D TR S IME & i,

AMRERERSEAAERIT B LWERT,
54 A0 N WF 55 0 DNA Fil mRNA K S Xf
ARID5B 7€ g Wi U0 v 94 i 47 7 00 20 8 5%
AR ARIDS B 3 K 76 8 4 ALK (8 5 37
XAEFE 2 ARSI H ARIDSB JEH £
e K LA AR R 3R Gk i 5 00 T IR DL K IMF %
T E UM OE HEI ARIDS B 3£ A o fig 76 4% B8 Wi
DU e #2045 4 HT S B 5L A9 45 AL ) 70 20 e 1
it — 2B . N 2 T SR A [ R R A R R
9 TR AR P DG TR A 53 T

4 #F it

p=

AR X ARIDSB 3 5/ i) 3 X £ A 1
AR REEESHEE IMF &8 KBaH.

KI ARIDSB % H mRNA (1) 4 % % ik & 5 75
JEIMF & & 8 W 3 11 AH G, ARIDSB JE 1R Al fig &
O T OB PR AR K TR i IO Y Ak R AL R R
i) SNPs o7 5 ] i 2 4 B 17 DT R IR 1) 35 22 5% F
10 R iE— 2 B A R D DO R B ) AN o T B B
BRI A — Y S B AR AR R
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