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Association of SIRT3 gene polymorphism with body measurements and
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Abstract: [Objective] The study investigated the polymorphism of SIRT3 gene and the association
with body measurements and meat traits of Qinchuan cattle to find molecular breeding methods for impro-
ving body measurements and meat traits of Qinchuan cattle. [Method]) In this study,468 Qinchuan heifers
with the age of 18 to 24 months under similar feeding conditions were randomly selected. Direct DNA se-
quencing methods were used to detect the polymorphisms in SIRT3 gene. Least squares fitting linear model
incorporated in SPSS16. 0 program was used to analyze the relationship of genotype with body measure-
ments and meat traits. [Result] Two SNPs, C22522T and C22680G, were detected in SIRT3 gene. PCR-
RFLP analysis showed that three genotypes were found in C22522T and C22680G, respectively. »* test
showed C22522T and C22680G were in Hardy-Weinberg disequilibrium (P<C0. 01). The genotypes of dif-
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ferent mutations in SIRT3 gene were found to be significantly related to body length, withers height, hip

height,rump length, pin bone width and back-fat thickness,lion muscle area,and intramuscular fatty con-

tent. [Conclusion)] SNPs of the SIRT3 gene had significant effects on body measurements and meat traits

of Qinchuan cattle. Thus,it could be used as a major candidate gene for new strain breeding of Qinchuan

cattle.
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SIRTS3 i it 78 4k i v & 4% — R AUAE A T IR #E40L
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L1l e#egRE MBEWAEZRENANFRMHER
L B T A8 AR 0 R R 3 RV b R AR R 2 R
TR A Bl R PO R R B 3 B AL 3 3 T R A% 14 A O Y
18~24 J i il jE 28 NI Bk 4 468 3k, #ii bk R 1 10
mL/3k . ACD $i# (V(ACD) = V(L) =1 6), 5%
MR IRAI G —80 CIRAF#&H.

1.2 £&XAAMNE HAM K WA ©ERT
ocwlEDTA  Tris 4 M Tris, N, N7-3F B 38 0N
I e e (Bis) L 81 /% . — FF 3 A (DMSO) \N, N, N,
N’-pU i 3 7, — ¢ (TEMED) . & %t %} Reaction
MIX.DNA Marker ., ¥ 35 16 55 55 . ¥ 4 RAR &
AR (A 5O A BR 2 A 5 —be S 6 R 55 (SDS) | 25
B R, S e s B R A YRR R A
Al

W 1% & 45 (Bio-Rad 2~ dl. 2 FH) . PCR X
(Bio-Rad 723 )+ 92 [ . ¥ U 5 # & .0 AL (CENTU-
RION, B[ , H ykR B gt fo i i Pk A (b st Tl 75—
AR T A0 S E R B 748 (VS 22 S0 50 1 & A PR
Nl B
1.2 FRNFEREREAEREBRONE

S 2 ] A R R AR I L LA T A
B TR e BRI A i g A A RS A L O 0 S
B R4S A 7 AH A A Y IS L B UL T AR AL
(] JI I 5 o 4 A B4 s
1.3 FINFEEE DNA BH &

K A% 46 19 5 5475 At BT i BB AR 7 i AR 5 DR 4
DNA' , J TE 28 sh % J5 » 0. 5 0 35t i 4 68 i
F, KA D) G 4 5 ) B P 5% A 43 016 01 B I i HE
IR R 50 ng/pl, —80 CIRAFA .

1.4 Z )4 SIRT3 E£EEKF T4

L4.1 3l4egiit 546 m 2% GenBank H1iE
B4 SIRT3 % A F %1 (GenBank & 5% 5. NM _
001206669. 1), f| A Primer 5. 0 84k it i X 5]
V.51 B AR T AR TR R IR 5 A BRA R &
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Table 1 Information of primers for mutation region of Qinchuan cattle SIRT3 gene
LR B 175 (5'—>3") [A:s 7Y AL/ bp P17 B /bp B KR/ C
Mutation site Sequence of primer(5'—3") Location Location of production Production size Tm
C22522T F.CCCTTTTCAAGTGTGCCG SN 4
22680G R:CCAGAGTGTCCCACCAGC Exon 4 22 455~22 762 307 60-1
1.4.2 SIRT3 ®: K& PCR ¥ PCR KMNIKZR Y, :#+Gi+F1‘+el‘jo

M 15 pl:0.5 U Tag DNA B4 (& 0. 20 mg
dNTPs) 2.5 mmol/L MgCl, gy Mix 7.5 uL,DNA
(50 ng/pl)1.0 pL,5 pmol/LIRG5I49 ( F L FiiFT
Wk BE¥ R 10 pmol/pl) 0.6 pL,ddH,O 5.9 pl,
PCR Sz W #8)% : 95 CHIAEPE 5 min; 94 “C 30 s,60. 9
°C Bk 30 5,72 °C 35 s,37 MG ; 72 °CHEMH 10
min,4 ‘CHRAF. PCR Y1 =Y H 1. 5% BEHs B e i
PL5 V/em Bk 20 min K00, 514559 1 =9
O RE IR TR BE A LR 1.
1.4.3 PCR sl al 5 BEHLEE 8 4
DNA #A4 44 # DNA Wi i# 17 PCR 434, PCR 7= ¥
it FH ¥ e T it ) 8 Tl i i Ak L I 3% g 2 TR
TR AR M5 A BR 2 | #4700 )% . fili ]l SeqMan
(5.2) FRAEXE I e 25 5 0 AT L DL T4k 98 A8 7 A
BERBIR VA NS T LAETE 2 A RANL S 5 i 2
22 522 (iR C—T 2748 FN 22 680 i A% F g
C>GMRZE HTHEX 2 APREMM EREKRE
&R EEYI AL . B OSSCP 5 ik & 2% & N L A ik 6
468 AFEACR B B2 5 1k 43 M, 0 28 B O 1 T
AETAY TREARMRS A RAH.
1.5 HI\SEITHH

iz A% Z 8 M 23 i1 1 (Genpop 32) it 4%
G AAE S et Y A5 A7 B DR AT 48 R B TR AU 01 8 [m) I 5
AREMFEF (N 285 B &/ (PIO) (it g
45 (Ho) Figfe 22 & (He) . Hrp, PIC>0.5
I I Z R AR A AL TR 2 45,0, 25<<PIC<C0. 5
S EZ &, PIC<0. 25 AR EZ A, 8 H
SPSS16. 0 B A4 XA [R5 R RY ) 43 A 64T o A
B M " <<yios BEBZ AL £ AL T Hardy-Weinberg
%Tﬁf’[ﬁ?&?;xém <X2 <X(2>.01 i & Hardy-Weinberg A~
ARyt 0 <y* B Hardy-Weinberg #% A
SEHPIRES . R SPSS(16. 0 version) B % & /N —
e v A R P U XF STRT'S 3 PR A [i] ik [ 61 5 %%
JUAR A ROPE AR (ARG iy B R £ 5
TR ) 61 R A B i 5 ) AR PR R A R JEE IR AL v
FULIE B 7 & &) AT B 43 Hr . B/ LA
RMERTALT

XY HRRBE . o HHRIE.G A pric
DR S F O R R RSO s e N BEALIR 22 .

2 AR5

2.1 )4 SIRT3 HEEMK PCR ¥ g4 R

Bl 1 8o, PCR Y 41 T 307 bp Iy Be. K
FE5 WUR SR — B0, H 2% T W R R L T
JHTF 5B DNA BRI % .

1 2 3 4 5 M

1000 bp
750 bp
500 bp

300 bp

200 bp

100 bp

Bl 1 #)I4 SIRT3 JEP 1 PCR 4 #4348 53 45
1~5.307 bp #"#4 J B ; M. DNA Marker DLL1000

Fig. 1 Partial results of PCR amplification of

SIRT3 gene in Qinchuan cattle
1—5. Amplification fragment of 307 bp; M. DNA Marker DLL1000

2.2 FNH SIRT3 BEERNFE & F 5%

il 3 SeqMan (5. 2) B %F 4 B 28 )1 4
SIRT3 M TR, KT 2 AN 2B
T 4 N &L 4l ar 4 o C22522T (B1) Al
C22680G (B2)., Z#Mr &, Bl i s /7 7€ CC.CT M
TT 3 FpEEE A, B2 7 /77 CC.CG fl GG 3 Fi 3k
HAEE 2,

2.3 HBINE SIRT3 BEERTXEBESSEIHT

BRI AL 2 fA B 4y BT 28 )1 4 SIRT3 3 A 4%
G A AV I SR TR AR AR R A v R PR R LA
FE BRGNS B Z KM B & R
BALTE bR 45 R (R 2) 8RB i TT 2 n
BT R4 S0 35 D] 57 i A T ARG R 2 IR 455 B2
fr s CC SRR IR R, C RS FE N L A7 i 4b T o
FEEERE. ¥ K% £, Bl B2 & F Hardy-
Weinberg # B AP A IR 45 (P<0. 01)
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Genotype CT Genotype CC
G G T G G A G G A G
Genotype CC Genotype CG
g G C G G A G (€ A G
Genotype TT Genotype GG
G G T G G A G G A G
BIf% J% Bl site B2{i 51 B2site
2 )4 SIRTS3 HE A 98 48 X d5f 5L [H 784 28 45 J7 5] LX)
Fig. 2 Sequence comparison between different genotypes of mutational regions of
SIRT3 gene in Qinchuan cattle
x2 HBNFSIRT3EFE Bl # B2 fIARTHERESHEHY
Table 2 Genetic diversity of Bl and B2 sites at SIRT3 gene in Qinchuan cattle
A T e e e Wi e SR SERR .
Mutation Genotopl roms IR token > ST v R T Y
site renotypic {requency ele frequency Ho He Ne PIC § tes
CcC CT TT C T
Bl 0. 740 0. 260 1. 352 0.227 15.044
0.047(11D) 0.214(122) 0.739(335) 0.154 0. 846
CcC CG GG C G
B2 0.568 0.432 1.762 0.339 97.529
0.566(219) 0.235(202) 0.199(47) 0. 684 0.312
T AE S DR RN AR 52 =5.99,92 | =9.21.df=2, x x FRKREAELT Hardy-Weinberg 1 AP R A
Note: The digits in brackets mean sample numbers. Xi.o; =5, 99.){5‘ o —9-21.df=2. x x means the polymorphism is in highly Hardy-

Weinberg disequilibrium (P<Z0.01).
2.4 ENE SIRT3ERZSRTMAFAHERES
i R A0 P MR B X BR 4 4
2.4.1 AN SIRT3 AR ZEEALEFRF AR A
LSRR ARG AR A R 3 ATHL B A SN A g
PR RS 7R ARG LR L DA T A i R B R O Tk 2% 5
8.3 (P<C0. 05) , iy [F] Jy I 22 = 4 8. 2 (P<<0. 01) ,
CC RERBIAMARYE W E = T TT KA A B
717 A JFE Al A2 RUHE IR 7 1T B AR 354 CC Bk R AL A iRk 2y
{ELM T TT 35 R A AR B (8 Y e 3 (B TS 48 1%
ZH(P>0.05), B2 {v & A [E 5 H A e R 5 B
K VI AR OE B R N B T 25 S 3 (P <0, 05),
PR AHE J7 I 22 S i 2, CC SRR AN R 0 B 3 55
T CG FE A YA P I8 5 17 7F At 44 JRUPE IR T 18 38
i CC 5 K AR S (A g & T CG 2 R AR 2
IR BTG # 227 (P>0.05) ., B
FBZ )4 SIRT3 Fe PR [A] 58 4% A7 1 19 A [] 3k (A
LR N R NS SN NN B S U BN R O R

56 (P<C0. 05) Bk {2 3 41 56 (P<<0. 01)

2.4.2 AN4 SIRT3 AR A& E T2 5 RF LR A
5 A RkkeARk A R A AALBL AW TT
B PR RS AS AR 5 RS )y T 3 v T CC 3k R A AN fk
(P<20. 05) , 7€ WLIH) B 05 7 £ 5 1 S 355 T CT A
RIAS AR (P<C0. 05) , 177 7€ HR L BUJ5 T CC 366 [ A A~
PRI(E N = T CT L TT 3 K B A (R #4948 1 IE 58
TeE2 R (P>0.05), B2 {v 25 A [A] 3 A 7 IR AL
T R 7 T 25 S B 3 (P<<0. 01) , CC [ B A4S
P & & T GG 5B A A ROF 2508 5 10 7 75 1
JEFT L] G 7 7 & CC %t N B AR A g =5 T CG
MGG FEF A EBE. B gt 25 (P>
0.05), JRBkMEAHT R %I 4 SIRT3 3L H A
G AR AN B AN () s PR A 5 A I JEE TR L T ARCRT UL T]
JIG 15 & 58 25 FH 56 (P<C0. 05) 3% i) 58 2 4 56 (P <<
0.01),
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Table 3 Associations of different mutation site genotypes of SIRT3 gene with meat traits of Qinchuan cattle cm
REARNL Fk [A A RRHE 3 I =i RS
Mutation site Genotype BL WH HH RL
cC 132.9014+8.272 a 119.5904+6.571 a 123.02146. 483 42.034+2.982 a
Bl CT 133.0724+9.061 a 119.334+8.107 a 122.28146. 304 41.723+3.546 ab
TT 127.713+6.362 b 116.14748.643 b 120.612+5.982 40.246+3.821 b
cC 135.039416. 905 A 118.92348.106 a 122.346+7.878 43.692+5.964 a
B2 CG 129.053+10. 403 Bb 115.8034+14.339 b 120. 99645, 582 40.811+3.905 b
GG 132.219410. 401 a 119.656+7.159 a 122.70946. 495 41.635+4.177 ab
A A gt T £ 5 i iy Fel A F Yty 98
Mutation site Genotype HW CD CcC PBW
CcC 38.734+1.647 a 58.46242.147 a 163.032+13.211 A 18.56341. 325
Bl CT 37.981+1.793 ab 58.82142.961 a 161.7854+14.753 A 18.37441.027
TT 36.052+2.651 b 56.2934+4.041 b 155.5714+14.031 B 17.2714+1.113
cC 40.462+6.319 a 59.6924+10.562 a 166.3604+14.944 a 18.84643. 955
B2 CG 37.123+4.969 b 56.7214+5.556 b 162.5594+15.921 b 17.51642.776
GG 38.138+5,213 ab 58.524+6.673 ab 164.952+12. 655 ab 18.93542. 816

RPN RNG F R ROR 22 5 W3 (P<<0. 05) . Nl K S FH:FR

Note: Different lowercase letters mean significant difference (P<C0. 05) ; while different uppercase letters mean extremely significant differ-

ence( P<C0. 01). The same below.

Sk B (P<0.01), T,

F 4 FH SIRTS BEEEREAM AR EEFE 5P FRIER IR IED

Table 4 Associations of different mutation site genotypes of SIRT3 gene with meat traits of Qinchuan cattle
FARL R FE A A W IEJE/ em HR LT AR/ em® WL g s & R/ %
Mutation site Genotype BFT EMA IFC
CcC 0.79740.062 b 43.199+£2.774 7.45440.720 ab
Bl CT 0.84540.071 ab 42.598+3.001 7.292+0.584 b
TT 0.88240.062 a 45.207+3. 881 7.56140.560 a
CcC 0.88840.096 45,6892, 442 A 7.526+0. 685
B2 CG 0.86540. 058 44,7594+3.116 a 7.45840.559
GG 0.82640.077 41.083+2.320 Bb 7.49240.616
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Foft 84 AR HEAT A R AT SR
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SIRT3 H N 4x X I#E A7 SNPs i £, 25 R A5 4
FFERM 2 AR 5B Ry C22522T Fl
C22680G , I 73 #7285 2R R X 2 A =48 Hy g 8
EmZE) K AT MABRMIR, REX 2 DR
AL F P X3 AN G i 8 B 3 L AR BE B R
TERESE AT IR A 2 B TR 1R 8 & 19 1% 50 W&
C Bk ATk Bk B 2 I IR A5 R RN & 7 AT B AE
HAFRRWE D EHEEEZWEN. REH. N
B F 9 AR % BE S ) BRE I 1Y) BY DD A A AN O AR
T B0 A g R A R A s, e 2 B
I AF T X — 4518, Mohr 25U B 5X & B, 4 1Y
CSNI1S1 55 4 W& 59 YT R K o (4 6) 19— 4> Bk
FERAEG R T RIR mRNA I T & B 5
MK EE, 23 T W54 asl-casein A R RN T
e modak %0 & 8. Il 4 DKK1 3w
G523A T4 1 A& F b i A7 2 5878 X g A
KA BEFENZmW ., AP T, 5T SIRTS3 H K A6l

B/
W
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A3AT A JE A AT RE R R T X 2 A RAE SR T Rt
FE R B Tk K P B E R AL & AR T AR A LR AE
FAMLEA R itk — 2B 52 53 HT .

AR I 5T 25 SR B, £ )14 SIRT3 S Bl
A B2 7 s 4k T Hardy-Weinberg # J& A SF £ Ik
AB(P<C0.01), A ABJZ HH T 3X 2 /> 28 48 Jk 3 AU i A4
TRTE H SR BEBE NN T3 & 2 A vh 25 52 9 K, T
REEAXBEAREANR, SBREGTFIL . £
NI AR e KA e 5 20000 3 (E2 L Ik
AR RIS A TR — 4R E . L, Kk
Peom S w4 R K A PR R R 0 BB
ARBFFEZE ) 4 SIRT3 3 [H 4% 58 75 A7 5 A [R) 3 P Al
L5 1A RUF PR B R ) S 6 1 43 A 45 SR R B R TR E
U A ) 35 PR 55 0 b AR AR TE L RS L
TR PR L T RS MR UL T AR R[] B D i
(P<C0. 05) B A i 3 A0 5C (P<C0. 01), i L4 Ul
C22522T 7 S 1y & 3L T, C22680G Ao i 14 46 57
S G AR T AR R M 25 1] A A A ROFN PR 1k AR FE s
Pt STRT3 3P4 AT BB J2& g AR RHE R m W K
A8 TR RN Mt R A A R R DA B R RS L HR AL T
FURTLE] B B & &2 55 A PRI B 3% QTL s 5 =2
S ES, NI, SIRTS nl % & Tk H %) A4
AR CRO AR Ic 4 B 16 8 1 B e S 1A

Z)I4FE SIRT3 3 [H 2 4~ SNPs %t % 1| 2F & &)
DS N IR N 35 N R A SRR NS c 2 /NI D9
5 M JRE MR UL T BRI WL A B A 0 RS PR A A
AN TR R B 0 5 i) R A S 0RO SR 28 1 P A R
REE M) B 5L B R B E R
FRid. B FAIR 50 AR 2, HAUBR F x4 2 )11 4
A RUFIT PR J5 4 bR 19 D6 356 M 0 T o oK 5 L Al R 11 44
AT LB BT DAAS I 55 45 B 3 75 22 30F — 20 3 UF 3 17
DA A7 350 B8 v 0 R A 0 P A o 2R 1 PR A B
o Pl B 5 B B AR B A Al AN B R S
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