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Characterization of a Novel SNP of SLA-DQA and
Its Effects on Carcass Traits
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Abstract : A novel SNP at the nucleotide 722 of coding sequence, which caused shift mutation, were detected using PCR-RFLP.
This study was designed to investigate the effect of DQA on pig economic traits. The results of genotypes in six Chinese indigenous
breeds and Large White showed that there exist polymorphism excepting Xiaomeishan Pigs and Large White. The differences in
genotype frequency were scored using the y° value among the 6 indigenous breeds. The genotype distributions were also analyzed
in Large White, Landrace, Tongcheng, Landracex(Large WhitexTongcheng) and Large Whitex(LandracexTongcheng), and the
association analysis between genotype and traits was performed by GLM. The results showed that the genotypes have significant
correlations with average backfat thickness, backfat thickness between 6" and 7™ ribs, percentage of leaf and caul and eye muscle
width (P<0.05), and nearly significant correlation levels with backfat at the loin (P=0.06). However, there were no significant
associations between DQA genotype and growth traits.
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WIANTE A, DX SLA AN SRR AT, SR A
FE SR 2B PRI G R, i — 00 L D) Re b AT 50,
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) 2~3 ShETFIRHAMHNFEEIZED, Bk
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Z MW RIER D .

AWFFm L v PRI SLA-DQA 4 K gmhtd 7
515 GenBank H (1) 741 L0 >k~ BB 1) SNP, HE—20
TEH AR R B TR, IF 5 A MR EA T ORI 3 B
KR IF AL RIS, A% SLA-DQA &K U g %
KRkl B B B9 e T AL
1 MRERE
1.1 RIe kR

&L RNA B el o R A 2 e e i
T53 5T DQA A SNP [ T ALFE W EAE . T -PH6 |
O BOME S /MR L SR R SRR . KR
NS IR NP YN ST N Nt P R R S
B AT RE CRFERARE. KAd. @i, KK
AR R AN K B R 2= B s ) oy
TV S EMERE 5 E IR A & AR
o FTI R AL A IR B SR H W (age at 90 or 75
kg). R HAFH HIEE (ADG within experiment)
AMNAEK MR BSEHE (dressing percent) . M R

(percentage of leaf fat). P lf % (percentage of leaf and
caul fat). HRALE (longissimus dorsi height). HRHL%
(longissimus dorsi width). ARLIE A (longissimus
dorsi area). JH i B J& (backfat thickness at the
shoulder). 6-7 Jj[A]#55 /& (backfat thickness depth
between 6" and 7" ribs). FIEAEE (10™ rib backfat
thickness) = /i P15 E)5 (avg. backfat at 3 points).
BB L% (percent of ham) 11 AMEAAYEIR; &KL
A4 (muscle colour score) 1 KUK PEA S (loin
marbling). ZK7KF (water losing percentage). i 7K
2% (loin muscle drip loss)+ ALAIBIY] S (muscle shear
force) MWLM MW & & (intramuscular fat) 6 ™A1
E2 NS
1.2 EERAFTFLE
& RNA $EHGOAF & Trizol I H & invitrogen 2

75 ANTPs I [ _E#IE A F]; Taqg DNA RAM, #%
PR 2k [n R & B O R A R AR ok
pGEM®-T Vector. M-MLV & ¥ 3% A Promega /A 7
Felhy KIFF R DHS a YA S ARAF R, B P D)l
Taq [ 4 MBI A& /= fh; B PCR ¥ 844k 18 [H
Eppendorf 28 & 7= i

1.3 PCR5I¥mgit SEF A &

FRAEAE DQA JE R 2 X 1 3ty B 15 | 4047 1 i 4
¥ cDNA 7321155 Blast J7¥A{E NCBI HitfT
EEXTRILAM T 4 AEAE—B I SNP 7 o AR A
SLA-DQA ZJE[XI () DNA 741 (AY303988) ¥it# 1
¥ SLA-DQA FLKAN G T 4 RS9, 5149)%4)
LU

DQA-5047: 5'-CTC CTC ACC CCA TCC CAC
TTA-3'

DQA-5356: 5-AGC CTC CTC CCA CTT TCC
TTC-3'

PCR ¥ e N S AR IS 4y 20 pl, AR U1R: 12.5 ng
(3L N4 DNA 1 pl, 1XBuffer, 2 mmol-L”' MgCl,
150 pmol-L™" dNTPs, 1E& [ 5[4)4% 0.3 pmol-L™, 1U
Taq DNA 4 8. PCR IRNVEFA: 95C Smin;
94°C 355, 60.5°C35s, 72°C 45 s, 35 M¥k; 72°C
FEAR S mine I 2% 0 BN B R AT H RS o
1.4 ERFBEY =Y a0E8Y KR

28k H VKA ) PCR P=HIHL 5 pl InN SU TR BR
PEW IR, 10X buffer 1 ul, JIZKENEE 10 ul, 37°CHE
D) 3~4 h G5 IERs KR, ST B S O o
PSR
1.5 Sitsath
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3 PRIEDIRLAE R L TR AT L, (H GG Y
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TBAHOIEAE T R AA T AG PEFRIEDIAL. 3 Bl
DRI RS JLAS o 3t 5 R PR IR 0 AT IR 1 BT
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Fig. The result of DQA PCR product digested with Taq | enzyme

1 DOA £ [E PCR =477 H B BY S 2R K B FE g &
Tablel

Genotype frequency and allele frequency of PCR product in different breeds

AT WY T4 JERIE R I TRV R KA
Pig breeds Lantang Qingping Tibet pigs Min pigs Xiaomeishan E’xi black Large white
LR Y AA 14 (0.35) 29 (0.56) 17 (0.68) 13 (0.35) 36 (1) 44 (0.76) 28(1)
Genotype AG 24 (0.60) 21 (0.40) 7(0.28) 24 (0.65) 0 14 (0.24) 0

GG 2 (0.05) 2 (0.04) 1(0.04) 0 0 0 0
He BRI A 0.65 0.76 0.82 0.68 1 0.88 1
Allele frequency G 0.35 0.24 0.18 0.32 0 0.12 0

Fi R AN S R RA5E. Numbers in parenthesis indicate the genotype frequency

2.3 T RIBEHERBTRMENER

F|H PCR-Taql-RFLP £l 7 W35 . 35 P4 K
W BIE ML SEPE RS 6 A E g A
JOBAE . KA KRR = o9 KK, K
K DQA FE[RAMNE T 4 1) Taql -RFLP 275, &¥Mh
AR AR 1 oo JUAS bR ) 35 R BB (1

R 2 JLANAREH A 5ETE DOA EFEESIE £ AL

T gk AN 20 o KB 6 ANH I ol ) B LR B4R
TR PG RN R« O A EAE SR S R T
W 2 DR R % 72 e 35 (P<0.05), SR g5 IR
¥ SR TE RS R (A 22 S A AR 2 (P<0.01) 1T/
ML S e 5 AN R ) 22 5 A AR A A 3 2
(P<0.01).

Table 2 Genotype frequency y” test among different indigenous breeds

ENE ) FRIE It ML TRV R

Qingping Tibet pigs Min pigs Xiaomeishan E’xi black
WY Lantang 3.934 6.849* 1.923 35.568** 17.431%*
5 7% Qingping 1.136 5.936 21.557** 6.173*
U Tibet pigs 8.865% 13.259%* 2.570
[U¥ Min pigs 34.789%* 15.612%*
/g1l Xiaomeishan 10.210%*

*P<0.05, **P<0.01
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2.4 FEREDZEE AR E R KEE ST

Rl 135 Sk CEEG 27 kKA, 28 kKA,
32 kI, 23 kKGR 25 SRR %A
M, JEAN 25 A KRN A TR R AR DG,

F 3 DOA E[F [ EFE B KB RN
Table 3  Effect of different DQA genotypes on production traits

ZiREBWZHN Y 67 BRFE . —rPFEEE. IR
JULT B2 i LR K R (A 8 AR O L5 R )
VT 23 [ IR AAE S 2 B S 5 /KPR EG (3R 3D,
111755 8 T LAMEAR R R S L 5 AH G

LEXIN T Genotype P {H
Traits AA (106) AG (29) P value
[ERENERIN PHE Percentage of leaf and caul fat 5.63+0.14 6.25+0.29 0.0514
Carcass traits JHi JREAE (R 5 )5 Backfat at the loin 2.4620.05 2.68+0.11 0.0555
SPIET IS Average backfat thickness 3.01+0.05 3.2397+0.10 0.0385
6-7 MIAI TS IS Backfat thickness between 6™ and 7" ribs  2.89+0.06 3.20+0.12 0.0218
MRALE Loin eye height 9.15+0.06 8.84+0.13 0.0248
FE il % Percentage of ham 30.58+0.18 29.8440.38 0.0719
[AI5KERIN /K2 Water lossing percentage 13.45+0.29 14.96+0.60 0.023

Meat quality taits

Fi RN BRI IE I )44 The number of each genotype was indicated into brackets

3 itig
3.1 XF DOA EEIMNEF 4 & 754N

DIAEX] SLA Z8MAFRZ4EH TG iy
AL FE R AU PR R ORIRAIT 5T, A AR HE L7 1K TR A
AE7E NAE . PCR-RFLP BORUE AL AT SLA JE A (1)
AR T B VAR, Shia 25 1% 77 VAR DQB
F1 DRB WEK A 57 2 1) Haelll. Rsal FlMsp I .
Rsa I PRI Py DI 257 JE 0D . BfF9E 2 ] DQA
RN ETF - HARERNZEY, meEHimd g
DQA AN [AJZEA7 HE K I DQA JEA ML 1 4 IR 5
225 AFITEEH 4 SME TSR IERMN £
AL BT T PCR-RFLP 2 K0, Beikfg s (bt
HIRST D2 A IR DR R
3.2 XTAREHEEEREMES

T A T A G AL R 7 AN R A AL
MR . AEREHRE . I P A R = R A
B (AA. AG F1 GG D AL, 1RSI
PO LT AA BT AG WRRERIE, KEER
RIENT AA RS, AH 7 AN SR A SRR AR A4S
PEFER AR e — 3. RO 6 AN i Fh 2
[ 5 D] 2R AR 1 22 e R W« R DRI RO 1) 43 A 5 o
AR, JeIE /ML 5 e J U R 2 Sk 20 8
FHIKF (P<0.01), JLUCGESEPE B L ZAN FAh 2 17 1)
FEDR RO 1) 22 S AR IA ) TR A5 K (P<0.01)
3.3 XF DOA EREE 5 PRI 8 89K BE

B0 R AN R R S IR AR 7 5 G (o) SLA
DX A I 2 T 5 2R K R i T D0 BUAR oG IR 1
QTL P, SLA-DQA FEPH X & SLA X 3= 541k
LR 2 —, BTl DQA JERIA AT fE A& 5 WM A )
—AMEE AR EE AR R IR . OISR A SIIAL
AT G 5 20 AR e — AN R Wb LU IR BRI 421, [
st 5 LA [ G B T AR OCU 12, SLA XS 5 4
PN 2 2 [ RLTUR T SLA-DQA K 5 IR it
FUZ IR AT BEAPAE SRR R, AW T30 3 45 A LIE
ST IR

X DQA FEN AN T 4 25 PEIRI I By
t, &I SLA-DQA MRS — fP S IR 6-7
JUITR T R P 5 A )R e P I 2R S AR TR A7
TSR (P<0.05) BT W2 i ocme, i 5 IRV
A W (P<0.05). 53 AL TR
SR ORI DQA R Y 51 fe KUK KR ABATAE
WA, L SLA-DQA F [KIVN [H] 3 K 4 ] & 7R A
IRz R FEMAATER B, AG SERIRLLL AA
FERIRAE 3 2P K 67 ) IR) S )43 V5 6.97% 11
9.64%, 1M AG BAMATINEZBLE AA BUAMASE S
9.81%, IX 5 JE I 25 Rt 2 bR — 38U . 7 e
AR b, AA BIAMATEIR LR E BEELE AG
TN 3.42% . Vaiman! 25 A58 & 1 SLA () 4E8t
ARG A K MR AE A SR ARG, AN IRD R H A
g9, A Rg bR K DQA ERZE L4
KAEARAA G . HEN SLA-DQA JE A W] REJE — AN 5 i [
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