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Abstract: [ Purpose] The aim of the present study was to reveal the effect of PLIN2 gene poly-
morphisms on the growth traits of Xuanhe pigs. [ Method ] A sample of 357 Xuanhe pigs were used
to screen the polymorphisms of 5'-untranslated region (UTR) and 3'-UTR of PLIN2 gene by PCR
products directed sequencing, and the differences of growth traits of different genotypes at each single

nucleotide polymorphism (SNP) locus were analyzed. [ Result] Three SNPs were identified at 5'-
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UTR and 3’-UTR of PLIN2 gene, which two (G158A, T491G) at the 5'-UTR and one (G5689A) at the
3'-UTR. For the the three SNPs, the genotype frequencies of GG, TT and GG genotypes were the
highest, and the alleles G, T and G were dominant alleles, respectively; the loci T491G and G5689A
were medium polymorphic and abundant in genetic diversity, and were in equilibrium (P>0.05), ex-
cept the locus G158A. The genotype GG of G158A, TT of T491G and GG of G5689A were signific-
antly higher than the other genotypes of the same locus on the body weight (BW) at 6 months, aver-
age daily gain (ADG) of 4 to 6 months and ADG of 70 days to 6 months (P<0.01 or P<0.05). In addi-
tion, there were obvious synergistic effects on the growth traits for different haplotype combinations
of the three SNP loci, and the GTG/GTG was the highest among the all combinations on the BW at 6
months, ADG of 4 to 6 months and ADG of 70 days to 6 months (P<0.01 or P<0.05).
[ Conclusion ] The present results further confirmed the effectiveness of the breeding of the new
breed Xuanhe pig from the polymorphisms of PLIN2 gene, and preliminarily confirmed the signific-
ant association of PLIN2 gene with growth traits in Xuanhe pigs.
Keywords: Xuanhe pig; PLIN2 gene; untranslated region (UTR); single nucleotide polymorphism

(SNP); growth trait
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BT HRBAEM R EANEAEILE, X —Ln]fg
MG BB A TRIR L R T R R E
o JEMi kA H (adipose differentiation re-
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%1 PLIN2 £F 5'-UTR #1 3'-UTR S EE# 18514

Tab. 1 Segmental amplification primers of 5'-UTR and
3'-UTR in PLIN2 gene

FEP R Mop 1B KR FE/T

Bl (53"
%AI i 93 (5 ?3 ) size of PCR  annealing
primer sequence of primers
products  temperature
F: GGGTTATAAAGCCAGGCG
5-UTR 765 49.3

R: CATGTTAAAACTAAAGCTGC

, F: CTCTTCACGCTCCCACTT
3-UTR . CTCTACTCTGCCATTTACC 1395 36.6
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1.5.3 RRZERA (AAFRIA G MR I 25 = 400

B ARG PLIN2 3&[H 5'-UTR F1 3'-UTR % SNP
s A AR MR 22 5, SRIHDL M /N3
RERY AT T -
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MRS G, G R i A A R G0N,
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NO,02) 34 o

WG R SR SAS 9.0 Giit /i &40
() GLM f BV 45 PR RS (CPAF LA &) P
ARV BN B bR R, JF i T 2R B E
PERZEG, 255 BB TERIWHRE R P<0.05,

2 HBRESH
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PLIN2 %A 5'-UTR F11 3'-UTR J¥ %1 ) PCR
P18 743 1k 765 F1 1395 bp (€ 1), 5T
Hbr i BoR/IMEARE, AR AT EK

PCR =il 7455 R . 78 PLIN2 JEHIf) 5'-
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#: M. Trans 2 K DNA Marker; 1~6. PCR ¥ 374,
Note: M. Trans 2 K DNA Marker; 1-6. PCR products.

1 PLIN2 £ 5'-UTR 1 3'-UTR 5|4 PCR ¥ 18244
Fig. 1 PCR amplified results of 5-UTR and
3'-UTR of PLIN2 gene

UTR 1 3-UTR 346 H 3 4> SNP fi7 5, Hr 2 4
T 5-UTR, 43914 158 bp 4 G—A (G158A) Fi
491 bp AbBHEE T—G (T491G); 1 MT 3-UTR,
Bl 5 689 bp 4L G—A (G5689A), 3 M K
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CT CGAC
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G158A i i G158A locus
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2 PLIN2 #& 5-UTR G158A. T491G 1 G5689A
i M S S
Fig. 2 Polymorphisms of G158A, T491G and G5689A
locus in 5'-UTR of PLIN2 gene
GG Fl AA). G158A i 5% PIC Fil H 345K, Ak
#| Hardy-Weinberg V- ffif R 2 (P<0.01), T491G
F1 G5689A fi B ELE | BHEZHEFEE A
EFSEERIRZS (P>0.05). G, T. G 45k G158A .
T491G. G5689A {7 i (IS FEA
2.3 5-UTR 1 3'-UTR £ &AL 5 1 AR5 AL Hr
3, 4. EMME PLIN2 3£ 5'-UTR

F13-UTR G158A . T491G F11 G5689A 3 4~ SNP fif
ML § FhERARAY 18 FhERAT AU A28 Horp
LL GTG BT e d 55, ATA AT R AIG

2 & SNP fi s Ay EF B R B F R
Tab.2 The genotype and allele frequencies at each SNP

SNP 37 5, PR FER AT

L2 7|

SR JETES y

SNP genotype genotypic frequency allele allelic frequency A PIC

AA 0.039 2 (14) A 0.088 2

GI58A GA 0.098 0 (35) 13.1533"  0.161 0 0.148 1
GG 0.862 7 (308) G 09118
GG 0.257 7 (92) G 0.4930

T491G TG 0.470 6 (168) 0.6143 0.499 9 03750
TT 0.2717(97) T 0.5070
AA 0.232 5 (83) A 0.444 0

G5689A GA 0.423 0 (151) 3.673 1 0.493 7 0.3718
GG 0.344 5 (123) G 0.556 0

e T AR IZEE R AR o7 b, 2R P<0.01, TRARERIR P>0.05,

Note: The data in the parentheses is the individual number of the genotype. The symbol ** means the significance level of P<0.01 and the data with no

symbol means P>0.05.
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AR ZH A W) DL GGA/GTG 4H & 1 W R i s
GTG/GTG K Z , 4 Fp 5% #2415 GGA/AGG.,

GTG/ATG. GTA/ATA. AGG/ATG ¥ H# 1
A,

*3 BPETNERHEME
Tab.3 The haplotypes and their frequencies

%R haplotype GGG GGA GTG GTA AGG AGA ATG ATA
AR frequency 0.0717 0.3377 0.465 4 0.037 1 0.0158 0.067 8 0.003 2 0.001 4
*4 RERALGREGE
Tab. 4 The haplotype combinations and their frequencies
LN ERitliNGy MR K Sk LIS LRI CHINS AEEU K SIES
haplotype combination number of individual frequency haplotype combination number of individual frequency

GGG/GGG 9 0.025 2 GTG/GTG 81 0.226 9
GGG/GGA 7 0.0196 GTG/GTA 11 0.0308
GGG/GTG 21 0.058 8 GTG/AGG 8 0.022 4
GGG/AGG 2 0.005 6 GTG/AGA 2 0.005 6
GGA/GGA 40 0.1120 GTG/ATG 1 0.002 8
GGA/GTG 130 0.364 1 GTA/GTA 3 0.008 4
GGA/GTA 6 0.016 8 GTA/ATA 1 0.002 8
GGA/AGG 1 0.002 8 AGG/ATG 1 0.002 8
GGA/AGA 20 0.056 0 AGA/AGA 13 0.036 4

2.4 % SNP {7 fAS[E] 3R R R AR KMtk 22 5
% 5 AT B FIRE PLIN2 2514 G158A fif
1 GG ZHAIAEN) 6 Hid{AE . 4—6 i ADG
M 70H#®—6H# ADGY B E & T AA M
GA FEFE T (P<0.05); T491G 7 5 TT HE ISk
)4 HidtkE . 6 HiRihkE . 70 Hi#r—4 A%
ADG., 4—6H i ADGHI 70 H % —6 A #
ADG ¥ i T GG & (P<0.01 5 P<0.05), H.
1E 6 HidihE . 4—6 Hi#& ADG 170 Hiit—6 H

% ADG I+, TT BB E ST TG Y (P<0.01
o P<0.05); G5689A i 511 GG H:H A&k 6 A

Wik®E . 70 Hit—4 A% ADG, 4—o6 H it
ADG Fil 70 H#t—6 H ¥4 ADG #4525 T AA Bl
K (P<0.01 5% P<0.05), H fE 6 A 1K & |

4—6 H i ADGF1 70 H it —6 H i#® ADG I,

GG RI/MARW 2 5 T GA BIASAK (P<0.05). 4%
A7 S5 AN [) 5 PR AR A At A R PR B UG I 2 25 5
(P>0.05),

*®S5 &SNP R ARIEEFRME KR
Tab. 5 Growth traits of different genotypes of each SNP

f . 6 ARSI 70 A4 A 46 Ak 70 A6 Ak
o TOREMEAg 4 ARGEAe 6 ARAEK O ITE Hi—4 IR o JJlie 70 HE—6 TR
frovsie Oy weightat  body weightat  body weight at J/mm HRE/g Hie HiEe
genotype Yy welg ¥y wels y welg backfat thickness ADG of 70 days ~ ADG of4to  ADG of 70 days
70 days 4 months 6 months
at 6 months to 4 months 6 months to 6 months
AA(14) 23.68+0.58 a 49.55t1.15a 88.21+2.36 b 13.06+0.34 a 51719 a 645+35b 587422 b
G158A GA(3)5) 23.86+0.37 a 50.77+0.73 a 89.85+1.51b 12.65+0.22 a 538+12 a 65223 b 600+14 b
GG(308) 23.49+0.13 a 51.07+0.26 a 93.37+0.54 a 13.04+0.08 a 55244 a 706+8 a 635t5a
GG(92) 23.64+0.23 a 50.12+0.45 b 90.84+0.93 B 12.83+0.14 a 53048 bB 679+14 bB 6119 B
T491G TG(168) 23.56+0.17 a 51.05£0.33 ab  92.46+0.69 B 13.01+0.10 a 550+6 aAB 691+10 bAB 626+6 B
TT(7) 23.38+0.23 a 51.72+0.45 a 95.58+0.93 A 13.18+0.14 a 56748 aA 731+14 aA 65749 A
AA(83) 23.67+0.24 a 50.40+0.48 a 90.90+0.98 bB 12.94+0.14 a 53548 b 676+15b 61249 bB
G5689A  GA(151) 23.39+0.18 a 50.89+0.36 a 92.38+0.73 bAB  13.014+0.11 a 550+6 ab 692+11Db 627+7 bAB
GG(123) 23.64+0.20 a 51.51+0.40 a 94.79+0.83 aA 13.08+0.12 a 557+7 a 722+13 a 64748 aA

I RPEIEER A ARSI, AR RRREREE (NEFRRIR P<0.05, REFRERR P<0.01); TR,

Note: The data in the same column within a certain locus are compared. The data with different letters are different significantly (lowercase and capital

letters indicate P<0.05 or P<0.01, respectively); the same as below.
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2.5 AFARGERAEHERERES

M5 6 AT 1: B& 70 H S RE M 6 A i 5IE
JEAL, 34~ SNP s AN [F] FAAE B 2H & 7 HoA AR K
AR AR 3 22 5% (P<0.01 1% P<0.05),
Hr, 70 HiBH 4 H i 1A E DL GTG/AGG 4 & &

=, GGG/GGA A& fik; 6 HidiAE , 4—6
W 70 Hik—6 A% ADG Ll GTG/GTG 44 fix
L, MRS WA 6 H &AM 70 H
#—4 H % ADG 45k GGA/GTA #l GTG/GTA
HERRE, BARAE WA,

®6 TEPMERASIEKMIK
Tab. 6 Growth traits of different haplotype combinations

70 Hit—a4 ik 4—6 ARYHIEE 70 Hilt—o6 JT ik

HERAS 70 HidfhE/kg 4 HidihE/Kg 6 AidfhEKg 6 AEETEE/ mm @ "
haplotype body weight body weight body weight  backfat thickness H g e i
pobp y weig y welg y weig ADG of 70 days ~ ADGof4to  ADG of 70 days

combination at 70 days at 4 months at 6 months at 6 months

to 4 months 6 months to 6 months
GGG/GGG 23.204£0.73 a 50.89+1.43ab  92.81+2.96 ab 12.69+0.44 a 554424 ab 69745 ab 633+28 abc
GGG/GGA 22.77+0.83 a 47.73+1.61 b 8737+333bA  12.774049a 499427 b 66151 ab 587+31 beA
GGG/GTG 23.99+0.48 a 51.28+0.93ab  93.55+1.92 ab 12.97+0.28 a 546+15 ab 706+29 ab 633+18 abc
GGA/GGA 23.80+0.35a 50.44+0.68ab  92.53+1.40bA  12.89+0.21 a 533+11 be 702421 ab 625+13 beA
GGA/GTG 23.41£0.19 a 50.95+0.38ab  92.53+0.78bB  13.01+0.12a 55146 ab 693+12 bA 628+7 beB
GGA/GTA 23.75+0.89 a 51.38+1.75ab  92.03+3.61 ab 13314053 a 553429 ab 679+55 ab 623+34 abc
GGA/AGA 23.64+0.49 a 50.41+0.95 ab 89.34+1.97bB  12.59+0.29 a 535+16 ab 649+30 bB 598+18 beB
GTG/GTG 23.53£0.25 a 51.80+0.49 a 95.99+1.01aA  132140.15a 56548 a 737£15 aA 65949 aA
GTG/GTA 22.92+0.67 a 51.7541.30ab  94.9442.69 ab 13.10+0.40 a 577422 ac 721441 ab 656+25 abB
GTG/AGG 24.50+0.77 a 51.81+1.51ab  90.27+3.12 ab 12.98+0.46 a 546425 ab 641447 ab 597429 beA
AGA/AGA 23.7240.61 a 49.43+1.18ab  88.09+2.44bB  13.1840.36a 514420 b 645+37 bA 585423 cB

b — b 3 N g
3 e WHM =R . TEC 2R Y PAT 05 5 4>
N Wb, PLIN2 BERTERE BB A, &2
3.1 ERE PLIN2 #£[K 5'-UTR A1 3-UTR £ &

&M% PLIN2 $5PH 5'-UTR 1 3-UTR X 8k
H ) GI58A . T491G 1 G5689A v &5, 50 I LA G
T 1 G @A LK AR HE, 3 A7 o5 Y B
5 DL GTG B AR i = o B ARG SR AE 2428
BT 2 2 LA B AT R, L
A BEAE SRk H AR R RS T KR
GG AL A B SO A RUATI AL )AL T
B MR PLIN2 21K G158A 1 S 1Y G 2 £ A
T491G i 551 T S5 3L . G5689A i s G 5%
{7 FE PR e H B R GTG nl E HL AT 2 i 448 o okt
IR, X TE S5 SR DGR S BT 4 SR rh o i — 2045
B TEE, NEZEEAEE, 3080
H 1 PIC 4351 0.484 9 1 0.298 3, xFWLEH
FUE B AE B R, EEMERRAS DA RO
TR E, LR Y A 5t 22 1 o A5 DLA R
R, R EABERNE P EFRANEI.
3.2 PLIN2 %[ 5-UTR A1 3'-UTR Z&HEXTAK
ERNINEALL]

PLIN2 74 TR s A, 2R w
N PAT KIGHEH, Refet AR R AFIAgTH

BLAREPTE NN . il , PLIN2 FEH
mRNA Fik T ALMFRENAIM T, P85 NMkiz
S RE A mSR PLIN2 BERIA)/NER,
I =R A6 A7 KR FEAR, % PLIN2 5
AT 1S3k bz A KRR % QTL Frfe
KB, HE A WA R R F I e E
PLIN2 55 K 5 A TR PR R B 25 A0 G0, 25
A PLIN2 FERW A BT RE, w25 [ PLIN2 3L
VERRE AR B e e R . SRR A 3R TR s 2
L2, EAAEY mRNA Y 5'-UTR fil 3'-
UTR WSR2 28, 5'-UTR {4 mRNA %l
BRI, mRNA R Hr 3R it s 15
5, B BRI B RO M R R R R 30
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