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PON1 Gene SNPs and Association with Growth and Carcass Traits in Beef Cattle

JT Ai-guo*?, ZHOU Zheng-kui', ZHANG Lu-pei', YANG Run-jun’,
XU Shang-zhong'* , WANG Shu-hui*, GAO Xue', LI Jun-ya'
(1. Institute of Animal Science, Chinese Academy of Agricultural Sciences,
Beijing 100193, China;2. Jincheng Vocational and Technological Institute ,
Jincheng 048026 ,China;3. China Agricultural University, Beijing 100193,China)

Abstract; In order to estimate the allelic and genotypic frequencies at the PON1/EcoR V and
PON1/Alul loci and association analysis between these SNPs and growth and carcass traits. The
cDNA of bovine PON1 gene was cloned, and the SNPs in its exons were detected. Genotyping
was performed on 30 Angus, 30 Hereford and 28 Simmental cattles using the GLM procedure of
SAS and the least square means of the genotypes were compared by the Tukey's test. 1 205 bp
cDNA sequence were obtained, including 1 068 bp ORF region and which encodes 355 amino acids
residues, and was accessed by GenBank, the accession number is EU289337. Two SNPs were de-
tected in exon6 only. Individuals with AG genotype at the PON1/EcoR V locus have higher
weight at the time of entry into the fattening corrals (329. 97 £6.08)kg and close to the time of
slaughter (577.56+8. 32)kg and net meat weight (275. 89+4. 05)kg, fitted tenderness (3. 10+
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0.19kg (P<C0.05); Individuals with AA genotype at PON1/Alu I locus has higher weight at
the time of entry (333.37 = 8. 93) kg and slaughter (576.82 +13.18) kg and net meat weight
(275.49+6.43)kg, and average daily gain (0.68+0.02)kg + d ' (P<C0.05). The meat color
score is also significant higher (P<C0. 05). Between genotypes and breeds, there were significant
difference observed except TBW, REMG, MBS, REA and MCS (P<C0.05). As a metabolism
gene, genotypes of the SNPs of PON1 gene might be reflecting BFT directly, such as A.A.G,G,

genotype.
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Table 1  Allelic and genotypic frequency at the PON1/EcoR V locus obtained in the three breeds

2 Breed 2 F RS FE Allele frequency Fe [ BT R Genotype frequency
A G AA AG GG
Lk Angus 0.516 7¢ 0.483 3¢ 0.262 7 0.507 9 0.229 4
W R F Hereford 0.516 7¢ 0.483 3* 0.262 7 0.507 9 0.229 4
PEI7#4 /K Simmental 0.540 0 0.460 0" 0.286 5 0.506 9 0.206 5
Bl Total 0.523 5° 0.476 5" 0.272 6 0.501 8 0.2255
F AR B A AN A AR 2 5 B 3% (P<<0. 05)
Frequencies with different superscript differ (P<Z0. 05)
x2 3ANHHEMTE PON1/ Alu 1 i = 0955 o0 £ Bl 57 2= F & B BYSH %
Table 2 Allelic and genotypic frequencies at the PON1/ Alu | locus obtained in the three breeds
2 Breed ZEATE R R Allele frequency FEE BT R Genotype frequency
A G AA AG GG
Lk Angus 0.450 0 0.550 0 0.198 3 0.504 3 0.298 3
W #74F Hereford 0.566 7 0.433 3 0.316 9 0.499 4 0.183 6
P75 /K Simmental 0.420 0 0.580 0 0.171 4 0.497 1 0.331 4
BT Total 0.482 4 0.517 6 0.2312 0.502 3 0.266 5
AG GG AG  AA  AG AA 2.4 BBRERSSUSERMREER KBS T

3R A4 oy HIH T A K A AR IR
EcoRV Fl Alu 1 2 A 15 2 25 A0 X R 1 e /s — 3¢
Yo R Hobp iR . XHFAH EcoR VA 5 1 3 FhIE A

B3 PONL376 bp & 3 D428 o Alu T BE1~ 349 5 1 KA PR AT T 4 BT BWL SBW,
49 B S A7 1R B FRL ik B N - N
Fig. 3 Polymorphism of PON1 376 bp RFLP prod- NMWwW ﬂ] TN E EcoRV {i ’é“;ﬁ IEJ e [ IF] ﬂjﬁﬁ
ucts with Alu I in Angus, Hereford and BEES(P<0.05), H AG FERAAN(KLE BWI,
Simmental SBW,NMW Z&H0tk b AA 1 GG R H B A 30
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Table 3 Least squares means ( & standard errors) of growth traits obtained for the genotype at the PON1/EcoR Y and Alu | sites

KR /kg Growth trait
Sk S - - THOREE
RRNEE  ENRE  ARERR  SRER 4BEE mage O IWEHE
Locus Genotype ADG/
BW1 SBW HCW NMW TBW REMW

(kg+d™")
PON1/EcoRY ~ AA(30)  309.9746.19" 555.72+11.79" 300, 18+6.49* 265.19+5, 71" 25,33+0.49* 1.3840.03" 0.66+0,02°
AG(32)  329.9746.08" 577.56+8. 32" 313.5545.54* 275.89+4.05" 25.7740.43* 1.4340.03" 0.67+0.01°
GG(26)  311.5446.49* 553.9249.19* 300.2246.58" 264.06+4, 44" 25,8040.49" 1.38+0.05* 0.65%0.01°
PON1/Alu 1 AA(19) 333.3748.93" 576.82413.18" 311.81+£7.66" 275.4946.43" 25.8240.58" 1.3840.03" 0.68%0,02"
AG(46) 320, 8544, 64 566. 0147, 46" 305,9244,87* 270,083, 61" 25.8540.35* 1.4340.03* 0.6740.01*
GG(23)  289.4846.63" 546, 07411, 76" 297.73+7.39* 260.524+5.67" 25.0240.59* 1.36%0.05* 0.6340.01"
I — 32 i AR A R 7] 2 22 55 . 3 (P<<0. 05)
Means with different superscript within the same locus differ (P<C0. 05)

—_ =

I (P<C0.05), MfEHEHER, S5EFEMEERA L Alu 17 j5 % 3 H B X BW1, SBW, NMW,
BT AP S ADG Hl MCS H 3 & # 10 4 W) 2 500 (P<<0. 05)
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Table 4 Least square means (& standard errors) of carcass traits obtained for the genotype at the PON1/EcoR YV and Alu | sites

AR R Carcass trait
AL SR A 5 ; N
. HR L 1 A HIEE 1 BE KREATEL SREN 2 Jig 107 PF 4
Locus Genotype )
REA/cm? BFT/cm TN/kg MBS MCS FCS
PON1/EcoRY AA(30) 64.60+1.08" 0.85£0. 08" 3.73£0. 23" 2.27+0. 18" 4.16%0. 16* 1.2540. 06*
AG(32) 65.03+1. 32" 0.944£0,07° 3.1040.19" 2.334+0. 15" 4. 4440, 15* 1.2840. 06*
GG(26) 62.24+1.68" 0.844+0,07" 3.3140.19" 2.48+0. 20" 4,044£0,15° 1.1740. 067
PON1/Alu ]l AAC19) 64,05+1.57" 1.0140. 12° 3.36%£0. 34° 2.24+0. 22" 4,584+0,19° 1.2640. 08"
AG(46) 64.85+1. 11" 0.83£0., 04* 3.2540. 14° 2.334+0. 14" 4.2240.13" 1.2640. 05
GG(23) 62, 74+1.55" 0.88+0.10° 3.65£0. 21° 2.50+0.19* 4.00+0. 14" 1.1740. 067

[F] — {32 3 W bR A A R b 7 28 5 (.25 (P<<0. 05)

Means with different superscript within the same locus differ (P<C0. 05)

%5.6 0 EcoRV Al Alu 1B RLS Z A HAE AR it IR LT BUR P (bR A . JE 8 Mot 77 76 A
St Rl 6 UL 5 R LB 1 2 R PR MO RN 6 4. 4 6 el AU TR TR 43 46 W 06 I
P B2 A 1 22 5 10 3 R DR R0 L 2 1 2 38 O

WA 5 AT LR % TR RS R (Nt ELAE S — A~ 3 5 3 BR AR 3809 JE 1 PONT 38 6 i
SRR LR R 2 U B KRR SNPs T A 4 B W AR 19 95 I8 0 BF 5 e
PE. IR 7 0 P TR R 2 DR AR RS . AALGL G L

RS 3AANE R Z 8 A AT IR AR B S Z SR B R 3R 43 AT

Table 5 Least square means (& standard errors) of growth and carcass traits obtained for three breeds

s I B S Hil B E)ie- AR 1 5 -0y A B i MR A B
Breed BW1/kg SBW /kg ADG/(kg+d™") HCW/kg TBW/kg NMW/kg REMW/kg
GAE T Angus 326.87+5.55* 576,55+7. 88" 0.66+0.01*"  319.10%4.91* 25.8440.47" 275.704+7.67* 1.42+0.03*
B4R %5 Hereford 332.03£6.82* 592,12£8.77* 0.7040.01* 317.33£5. 98" 26.68+0.37* 282.7244.26* 1.50%£0.04°
TG 74 /K Simmental 292, 5443, 86" 517.70£7.79" 0.63£0.01" 276.8844,34> 24,2840.46" 246.71+3.73" 1.3240.03"
s G B RIEAL R L i RN Ji 15 VF- 4
Breed BFT/cm TN/kg MBS REA/cm? MCS FCS
L& Angus 0.9940. 06" 2.76+0.13" 1.97£0.13 66.80+1. 44 4,3340.16 1.32+0.06
11345 Hereford 0.9940.09° 3.29%£0. 16" 2.65+0.18 62.27+1.29 4,0840.15 1.16£0. 06
VU138 Simmental 0.6440. 04" 4,1340. 26" 2.4540.19 63.25+1.20 4,16%0.15 1.2340. 06

. BATR U B 2 5 % (P<00.05)

a.b

. Means with different superscript within the same locus differ (P<0. 05)

AR AR AR A P " o S P A 8 3R TR A i AE

3 i i B R TR] TG (]38 R 4R (P=0. 022 307) H 4b F A -4y
3.1 PONI1/EcoRY {i 5 & 75 & 48 £ 54 R, XA feﬂﬂlﬁ?je}fl_ﬁiﬂ’] él,mﬁzl-‘i%%
PON1/EcoRV fii 5 £ &M PONT £ 6 WR—DARWE MR R . & & P 5 5

HNE T 14T 0 A B G IR TE R . AR EP,nn%ﬂF’Z‘&ﬂjﬂﬂXﬂ‘?%liﬂaﬁﬂj%ﬁﬁ@?ﬁﬁﬂkl_
BT T %000 R 7 R R 4% S R gt AR R ELERA



14

U 7 [ 55 < 2 PONT JE B0 Az 4 I A A AR 10 52 g

127

% 6 PON1/EcoRYV #0 Alu T FUAL s £ B BY 33 4 < F B 44 14 1K B0 30Rz 53 4

Table 6 Least square means and standard errors of growth and carcass traits obtained for the linkage genotype at the PON1/EcoR

Vand Alu ] sites

B P Y 1R 57 SETH BT H 388 i AR (A i Sl A T MR 1A i
Genotype BW1/kg SBW/kg ADG/(kg+d ™) HCW/kg TBW/kg NMW/kg REMW/kg
AAAA, 345,29416. 15" 575.93428. 80 0.70%£0.03 306.86+£16.99  25.33+0.70  275.30%14.11 1.33£0.07
A AAG, 301.2946.05> 558.96+14. 88 0.67+0.02 300, 54+£7.27 25.7640.69  266.61+7.18 1.4340.05
A A.G,G, 296.0047.59> 534, 94+23,29 0.624+0.07 294,42+14.12  24.67£1.13 255, 13%+11.11 1.3440.05
A.G.AA, 330. 63411, 33" 582.81+16.58 0.69+0.07 317.05£8.95 25.8741.15  273.4747.99 1.4140.03
A.G.A,G, 334.8248.11% 582.9149. 69 0.69+0.05 316.02+7.28 25.8540.51  278.53+4.66 1. 46£0. 04
A.G.G,G, 317. 43415, 52" 558. 57424, 20 0.62%£0.10 303.54+15.95  25.4840.91  266.54+11.90 1.3840.08
G.G.ALA, 318. 00424, 34> 566. 38426. 46 0.66+0.06 310.00£15.96  26.59+1.16  264.89+12.86 1.39£0.13
G.G.A.G, 323.2747.28" 553.43+14.07 0.65%0.04 299.49+10.31  25.9540.64  263.73%6.80 1.38+0.07
G.G.G,G, 282.7145.03> 5547, 8649, 91 0.66+0.02 296.19+7. 31 25.02+£1.06  261.42+4.68 1.37+0.12
[ I 143 KA L R LT W5 I 105 ¥ 23
Genotype BFT/cm TN/kg MBS REA/cm® MCS FCS
AAAA, 1.20%0. 26" 3.96+0.86 2.07£0.43 65.43+2.26 4.86+0.32 1.29+0. 15
AAA,G, 0.81£0. 08" 3.69£0. 22 2.11£0. 20 65.71£1.50 3.89+0.23 1.25+0. 10
AAG,G, 0.65%0.10" 3.6140.26 2.6740.39 62.22+2.09 4,06+0.23 1.2240.09
A.G.AA, 0.91£0. 12 2.9340.24 2.3140.35 63.75+2. 34 4,63+0.28 1.2540.13
A.G.A,G, 0.8240.07* 2.9740.26 2.3540.22 66.88+1.43 4,384+0.24 1.2940.07
A.G.G,G, 1.26+0.22° 3.6440.59 2.2940.29 62.00+4. 16 4,36+0.18 1.2940. 15
G.G.AA, 0. 8540, 20® 3.2040. 24 2.384+0.38 62.25+4.96 4.00%+0. 35 1.2540. 14
G.G.A,G, 0.86+0. 09 3.1540. 30 2.50%0.31 61.7342.55 4.3340. 20 1.2340.08
G.G.G,G, 0.80+0.16™ 3.7240.26 2.50%0.29 64.14+1.91 3.43+0.17 1.00£0. 00

R NG EEA AR AR % 5 B3 (P<0. 05)
LSM with different superscript differ (P<Z0. 05)

ABEFELE B F B A TP AG 3 [ B A )
LB 2 P 35k PR AR 7 A4 A 0 R 4 e T R A AR 44
Iﬂo HLA R R RS 1 SR A o R 46 BT X
AT R A EATAS B B BRI g ot &, JF B
B HR B EA A F AHEATIE R B TR
AR . XM SECEN S EAB KNSR,
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