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W E WHARENE A LA (stearyl-CoA desaturase, SCD) & 4B (Bos grunniens )4 PN B ANEL RN AR [ R
(monounsaturated fatty acid, MUFA)AE Y& B SCBEE AR , of IR 53 BORT 48040 P 30 2~ i 1 i R A 3 A
MIVER o NIRRT 5 R B4 SCD FE R 2 45 3 5 AR K MR (1) SC BG4, @ ik DNA W Pk dh 47 2k [
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FW],SCD RN 3 W& T EAFAE 24 SNP (g.6614C>A Fil g.6660C>T), I /1 g.6614C>A A7 1E 2 Fh 3L [A]
T, 0.6660C>T FAFAE 3 3L R Y, K56 R W, g.6614C>A 4b T W3 A J5 1A #% (Hardy- Weinberg) “F- 7 IR 45 ,
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Abstract Stearyl-CoA desaturase (SCD) is the key enzyme of monounsaturated fatty acid biosynthesis,
which plays an important role in the lipid synthesis and oxidation dynamic balance. To explore the ginghai
plateau yak SCD gene polymorphism and its correlation with growth traits, DNA sequencing method was used
for gene polymorphism analysis,linkage disequilibrium analysis and the method of general linear model were
used for correlation analysis. The results showed that there were 2 SNPs in SCD gene (g.6614C>A and
2.6660C>T), there were 2 genotypes in g.6614C>>A and 3 genotypes in g.6660C>T. y* test showed that the
2.6614C> A balanced in the Hardy Weinberg lattice state, g.6660C>T was in a state of imbalance. g.6614C>
A was low polymorphic (PIC<<0.25), and g.6660C>T was moderately polymorphic (0.50>PIC>0.25). And
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growth character correlation analysis found that the body weight, body height, body oblique length and tube
circumference of CA genotype at g.6614C> A locus were significantly higher than those of CC genotype (P<<
0.05), but there was no significant difference in chest circumference between CA genotype and CC genotype.
g. 6660C>T site of TT genotype individuals had no significant difference with CT and CC genotype,
individuals weight, body height and chest circumference of TT genotype were significantly higher than CC
and CT genotype (P<<0.05), while TT genotype tube circumference was extremely significantly higher than
CC genotype (P<<0.01). Haplotype and linkage disequilibrium analysis showed that there were 4 haplotypes
in the 2 loci, and there was no strong linkage between the 2 loci (r=0.027). The combined haplotype analysis
showed that H,H; haploid type was the optimal combination. In conclusion, SCD gene polymorphism was

related to some growth traits of Qinghai plateau yak, which can be used as candidate genes for marker-assisted

selection in yaks. This study provides reference for improving yak breeding.

Keywords

Tl R R (Bos grunniens )73 A Tk 3 500
m P _F 1 v 2 X, A — AN ROK 20 A Y R
IV PR RERA AR T M 5 AR (XIZE, 2011). 4B
AR XA AR HE T A FL B B, R
ARG R . (B4EAR IR 5E DME SO 3
HHA JE B AN R o 2K B A ) 20 T R 4 ok
JE 1Y) B EL K 2% (Xiong et al., 2013). KL, 444K
PRk & AR R O Pk R (1 B2 ]

T I % 4 % A 2% 1 A % (stearyl-CoA desatu-
rase, SCD) & — 7L P Jt I 42 il v R0 TS 7 1R vl A
PRI IR 7 TR P 48 (1) 5 R OGBS . SCD K K KR A
Bt CoA (C16: 0)FI JIE 5t CoA (C18:0) 75 7l ¥ 4l
FEREHEE CoA (C16: 1)L CoA (C18:1), REME
AR 7= 2t K 22 B0 48 7 7 R (Enoch, Strittmatter,
1978). M FLANYII SCD = BAF1E T sh Wi Al
R L, B 5O7E 2E B (Muroidea) AT IE A #% & 31
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R i 25 D] B 435 U173 B 6 SR v B R R 2R S
IRIR 384 24 A B (He) A5 RS F5 R B (Ve) i1 22
BERBEEWPIC), K H SPSS 21.0 A4 *+ SCD 3
IRl 22 A5 PE AT A PE B 2R B AR AR (1 B R B A AR AT R
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SO . A SRR AR, W ) g R S AR IR
S G, W P& b B SRAR A A5 A 52 087 1L 4
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R1 EHSCDEEZREEZHESH
Table 1 Genetic polymorphism analysis of SCD gene in yak

=2

SN, VV 3 R R R FIT G1G1 5 R 2 A4 1) 4 K
2395 T VM AT ALGT BN AE B SCD 3
Bl 2 AN S 1L SR AR KA — E B . A
R SE(2019) %) 1E 1/ 35 2 SCD HE R C1022T £ 541
MUHHEFE R, TT 2 R 8k 5 16 3% 5 1 CC 2 A
B ABFRHSCD 3N E T F ) g.6614C>A M
g.6660C>T 2 /M7 st [F) 46 2= 1) 350 73 A= K Ptk 2 3
FHG, HAE 2.6660C>T 1 i b TT 2 (A B4 /MA I 4
R A R =T CC AT CT S R Y, X 51
NIIRIEFE s RAHAL . 12 045 SRR I, Bh A 55 AT DA
VE Rk R A 5% R 38 A A R 5 s AR 2 O AR K T R

B2 SE (201 5) 0] Lk 2 B FL 2 S A SCD Hk
RIAIF 70 & B, F A 27 5¢.878C>T AL s K4 7 CT
(R 575, AN 21] 2 Fh 3 PR B4 (CC I CT) Rl 2 AN S5 5
HCHMT), ASNMEHEZBEESEVRTHES
BAKF. AW, X SCD HH g.6660C>T i /4
RIS 455 SRR AT 20 M R B, 3 A IR L 43531 CC
CTRITT, Ifif g.6614C > A st (FIAS I 45 S 4T 73 B

(A= BRI /% (FEA KD AR % X PIC  He Ne
Loci Genotypic frequencies (Number of samples) Allelic frequencies

CC CA CT TT C A T
2.6614C>A (SCD) 75.11 (332) 24.89(110) 87.56 12.44 8.9274 0.1942 0.2179 1.2786
g.6660C>T (SCD) 59.28 (262) 33.03 (146) 7.69 (34) 75.79 2421 4.4064 0.2996 0.3670 1.5797

PIC: &5 B8 (He: WA B TF . Ne . UM R AEL PIC>0.5 NS JE £ 45 :025<PIC<<0.5 AT EL A PIC<025 N

REZE x%0=5.991;x,=9.21

PIC: Polymorphism information content; He: Heterogosity; Ne: Number of effective alleles; PIC>0.5: High diversity; 0.25<<PIC

<C0.5: Moderate diversity; PIC<<0.25: Low diversity

®2 SCDAREFEBNHESF ERIERAIFNT

Table 2 Effect of different genotypes of SCD on growth traits in yak

(D= S RREAKD ki /kg A /em RRH/em il E/em B Hl/em

Loci Genetype (Sample number) Body weight =~ Withers height Body length ~ Chest circumference Circumference

2.6614C>A CC (332) 134.83+15.80° 97.59+5.39° 103.34+8.84" 134.16+12.66 14.85+0.98"
CA (110) 145.73£22.17" 101.15£6.49*  108.01+9.37* 139.78+15.51 15.33+1.01°

P 0.000 0.000 0.012 0.104 0.011

2.6660C>T CC (262) 135.69+16.84"  98.14+570° 103.73£9.78  134.08+13.08" 14.85+1.04°
CT (146) 139.40+19.23" 98.51+5.85 105.67+8.47 137.25+13.99* 15.13+0.88"
TT (34) 143.79+21.84" 100.97+6.90"  105.38+7.83  139.61+14.79* 15.21+1.56*

P 0.016 0.030 0.109 0.015 0.008

BAE NPt 227 s AN S P REFROR 2 7 .35 (P<<0.05), A KRS 7 B3R 72 7R 8.3 (P<<0.01); N

Data in the table are “MeantSD”; The different lowercase letters of the same column indicated significant difference (P<<

0.05); while the different capital letters indicated extremely significant difference (P<<0.01); The same as below
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Table 3 Haplotype Analysis of SCD Gene Mutation Site
in yak

A3 R 2 AR S 28 N Tk T A 4 R .
g.6660C>TH MM EZEFEEGFELTHEZS
(0.50>PIC>0.25), i ZAr s 2 B EEE M
T AP RS A P10 DR 28 WU 8 B AT A IR A N Tk
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W5t . Medrano 25(1999) L' faf 1 HH 474 48 L 4E 3 45 4=
A 48 23 AN SRR B AN R, % SCD Rk AT
SNP F1 4 &K I 8 4~ SNP A i, Horh 28 5 4h . 71 3
AN SNP B TAT, R 1 MmiAS A Z TR N
Ala (Z5 47 3L K C)—Val (Z5A13E N T). F/N RS
(2014555 1[5 47 740 95 2= SCD KL PRt 5 R B 762

FAE R 6614C>A .6660C>T AR e o b e e = T 4
§ s s - £4 SCDEERE(EHTFEHHH
Haplotype Frequency . A L A .
Table 4 Analysis of SCD mutation site linkage disequilib-
Hapl A C 0.100 L.
rium in yak
Hap2 A T 0.024
Hap3 C C 0.658 i 5 Site D' [
Hap4 C T 0.218 6614C>A~6660C>T 0.196 0.002
RS SCDEERTMAASBERSERERXEES
Table 5 Correlation analysis of SCD mutation site diplotypes and growth traits in yak
HA BN NS P /em R RHL/em i) Rl /em B Hl/em
Combined haplotype (Number)  Body weight Withers height ~ Body length Chest circumference  Circumference
H H, (244) 132.92+14.50° 97.21£5.10° 102.58+9.97¢ 132.28+11.78" 14.70+1.03°
H,H, (80) 142.85421.16™  100.54+6.46" 106.71+£8.68"  138.76+15.08" 15.23+0.97*
H,H, (66) 146.77+25.20* 100.85+6.47* 110.11£11.37*  138.56+16.82* 15.28+0.97*
H,H, (33) 137.74+17.30  97.97+5.59° 104.66+7.36"  136.96+13.34* 15.10+0.85*
Genotype CC Genotype CC
{I
M\
66 6 C €C|C T C A T
Genotype CT
A A G AIC|6 CCT
Genotype CA /\ /\/\ /)\
6 6 C C|C IT C A T
Genotype TT
A"‘GF‘AGCCTA .ZG\GCCTTCAIB

E1 g.6614C>A EEZE!(A)F2.6660C>T £ F E(B)FF &

Figure 1 2.6614C>A genotype (A) and g.6660C>T genotype (B)
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