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Single Nucleotide Polymorphism Analysis
of PDSSI Gene in Black Cattle

YANG Li"*,DONG Ya-juan'??** ,BAI Xue-jin"**,NIU Zhao-shan'*,
SONG Shao-kang'? ,ZHAO Shi-quan'* ,ZHANG Xin-hao'"*
(1. Shandong Black Cattle Breeding Engineering Technological Research Center,Qingdao 266109, China;
2. Animal Embryo Engineering Center, Qingdao Agricultural University, Qingdao 266109, China;
3. Shandong Black Cattle Science and Technology Co. ,Ltd. ,Zibo 256306, China)

Abstract: In this study, to provide fundamental basis for studying the correlations between
PDSSI gene and meat quality traits of Black Cattle,a total of 96 animals were selected and the
single nucleotide polymorphisms(SNPs) of the exon of decaprenyl diphosphate synthase subunit 1
(PDSSI) gene were detected by PCR-SSCP. The results showed that P4 represented three kinds
of genotypes, AA, AB, and BB, while P9 represented two kinds of genotypes, CC and CD, each
possessing one SNP loci of A122G in exon 4 or C11T in exon 11 of PDSSI gene,respectively. The
difference of meat quality traits among genotypes AA, AB,and BB was not significant(P>>0. 05),
but the multiple meat quality indexes of AB type was better. This suggests that the exon sequence
of Black Cattle PDSSI is very stable and the base mutation in exon 4 may cause the change in
structure or function of PDSSI protein but is not correlated significantly to meat quality trait.
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PDSSI (decaprenyl diphosphate synthase sub- (SNP) ,
unit 1) CoQuo . CoQy .
CoQu ) .
ATP ,
NAD* /NADH 1
) 1.1
CoQ . a1,
CoQ ( CoQ 96
) , 10 g 75 % ( ) .4 C o
. 96 54 (
s, mSPS1T  mDLP1 hDPS1 35 N
hDLP1 , CoQuo o
o CoQuo 1.2
DPPS(decaprenyl diphosphate synthase) DNA . TOP10

( COoQl ) , s MgCl, (25 mmol/L) .
. 10 X PCR Buffer( Mgt ), dNTP Mixture (
S ; CoQuo 2.5 mmol/L) ., Tag DNA (5 U/ul), LA
. L7 CoQy Tag (5 U/ul). 2 X GC Bulfer [ ( Mg**
. 5 mmol/L) ., ddH,0, 6 X Loading Buffer, D1.2000
CoQu o DNA Marker,pMD19-T
) ; .
) . - 1.3
10 . Ensembl PDSSI (ENS-
N . . 4 BTAG00000006529) ’ Premier 5.0
9 C D,
, ) .
PDSSI
1 PDSSI
(5'>3") /bp /C
P1C ED F:CCGTCGCAAAGTAACCTT 584 56
R:GACATCGCTCTACAGACC
AGP2( E2) F.CATAGTTCATCAGGCACTCTTT 557 58
R:CACCAATGGACGACTGTTTT
P3C  E3) F.:AGTGCCCAGTCTTCCATT 328 57
R:CTTGTATCGCATCTTCCA
P4C  E4) F.CGTTTTGTGTAGTTATGCCA 387 59
R: TGCTGAAGTTGCTCTCCC
P5C  E5) F.CAAGATGATTGCTGAGAAGG 325 57
R:GACCACATTTGATGAAACACA
P6C E6.E7) F.:CATCTCCAGGCGTTCGTTTC 743 64
R:GTAGTGTCCGACCCTCAGCG
P7C E8.E9 F.:GTGGTGTGAATCCCCGTGG 539 62
R:CAGAGGCAAAAATGACTGGCTT
P8C  E10) F.CTTCACTCTGCTGCTGTAAT 335 58
R:GTCTTGCGTCTAAAACTCG
P9C E1D) F.:AACTCACTGTAGCAGGACTT 605 58
R:CGTGGACTGAAATGTAGACT
:E1—EI11 PDSSI 11
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1.4 PCR P4 P9 )
DNA 2. 3. 2, 3 , P4
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(10 pmol/L) 0. 4 yL.Tag DNA
0.2 uL, DNA (50 ng/pl)1 pl,ddH,O
12 pL; P1(GC 80% R
PCR ) 20 ulL.2XGC
Buffer [[ 10 pL,dNTP Mixture 3. 2 pL, | 2000 bp
(10 pmol/L) 0. 4 uL,LA Tag 0.2 pL,DNA i
( 50 ng/pl)1 pl,ddH,O 4. 8 pL, 500 bp
PCR .94 C 5 min; 94 C 250 bp
30 s, ( 1)30 5,72 C 1 min, 100 bp
30 ;72 °C 10 min;4 C . PCR
10% EB M. DL2000 DNA Marker; 1—9. P1—P9
1 PDSSI
1.5 PCR-SSCP BB AB AA AB AB AA AB AB AA AA AA
[
98 mLL,EDTAC(0. 5 mol/L, pH 8.0)2 mL,
0.025 g. 0.025 g, 1. PCR
, PCR 98 C 10 min;
10 min, 5%
1 X TBE (4 C,
350 V.12 h), ) o
1.6
9 , PCR 2 PDSSI P4 PCR-SSCP
s pMDI19-T , ch _6C. 6C CC CD
( )
1.7
Lasergene 7. 0,DNAMAN 5. 2. 2, Chro-
mas PDSSI SNP
s Hardy-Weinberg
[9-10] : SPSS 17. 0 3 PDSSI P9 PCR-SSCP
o 2.2
P4.,P9 SNP
2 1)
2.1 PCR-SSCP 2 C 4. 5,
9 DNA DNAMAN 5. 2. 2 )
PCR ( 1), P4.P9 1 SNP : PDSSI
PCR-SSCP . 4 122 bp A—G )
, P4, P9 . N 156 N—S;
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PDSSI 11 6 bp C—>T 2.3 PDSSI SNP
Lasergene 7. 0 P4
TCACAATAACG TCACAG T TAACG
[ C 6, , AA BB
156 (N156S),
. 155—157
_ , ; 161 —
AARY BB#! 182 ( 162,163 )
4 PDSSI 4 «“ B °
2.4
PCR-SSCP s
AGTGACGG TG T AGTGATGGTGT PDSSI P4.P9 SNP
C 2, 2 )
PDSSI P4.P9
(He) 0. 448.0. 204, (Ne)
[\NV\NV\ 1.812.1. 256, (PIO) 0. 348,
cecH DDA 0. 183, P4 SNP
5 PDSSI 11 ’
, P9 .
L 1 L) T T T Uh‘uulc L L L) L 1 L u HL‘;“L'
155 160 165 170 175 180 155 160 165 170 175 180
— R B 0 — I =
| i B Beta B W Beia
—i B Tum —3 — B Tum
T 0 Coil A oy, 8 o Coil
A AT BB
6 PDSSI P4 SNP
2 PDSSI P4.P9 SNP
D(AA/CC)  H(AB/CD) R(BB/DD) p(A/C) q(B/D) He Ne PIC
P4 0.448(43) 0.427(41) 0.125(12) 0.661 0.339 0.448 1.812 0.348
P9 0.771(74) 0.229(22) 0€0) 0.885 0.115 0. 204 1.256 0.183
PDSSI P4, (P>0. 05);
P9 SNP Hardy-Weinberg R .
XZ ’ 3 ° 3 ’
. 3 PDSSI P4.P9
PDSSI P4.P9 Hardy-Weinberg X
Hardy-Weinberg (P>0.05), o1 o
2.5 PDSSI SNP AA  AB BB cC CD DD
43 41 12 74 22 0
0.448 0.427 0.125 0.771 0.229 0
PDSSI 0.437 0.448 0.115 0.783 0.204 0.013
2  SNP , P4 , P9 s 42 43 11 75 20 1
P4 SNP 54 Y 0.208 1.213

( 4)" 4 ’ :Xg.mw:s' 99,



% 74 ¥ HE A ENA L PDSSI AR EHHR S A ESH 129
4 PDSSI P4 Hardy-Weinberg o
AAC24) ABC2D) BB(9) ‘ . ,
1.96+0. 20 2.1040. 18 1.78+0. 40 2
/em? 52.8840.82 54.0540.66 53.22+1.53
/cm 3.85+0.07 3.8540.06 3.72+0. 14 | ’
3 o
:PIC>0.5, ;0. 25<<PIC<0. 5,
3.1 PDSSI PCR-SSCP ; PIC<C0. 25, o
PDSSI P4.P9 SNP
s PDSSI , P4 SNP
P2 .P4.P9 , P4.P9 o
o BB AB 4 122 bp 3.3 PDSSI
A—G )
N—S, PDSS1 ( PDSSI CoQy,
Garnier-Roboson ) 162—163 s . s,
B- a- , a- CoQy . .
20 19 ,B- 24 23 , CoQy
. atel) - 8- ’ .
s s s CoQy
. PDSS1 ( N
) . . ) )
s N s PDSSI 4
o (P>>0.05,
g (iz-ts] PDSSI , o
12 977  ( >
10 D T—G , o
(D308E),
; , PDSSI
y . [1] Tran C U,Clarke F C. Endogenous synthesis of coen-
. , PDSSI zyme Q in eukaryotes[ ] ]. Mitochondrion,2007, 7 (Sup-
PDSS2 s pD :62-71.
147 [2] Clarke F C. New advances in coenzyme Q biosynthesis
PDS;] , | [J]. Protoplasma,2000,213.:134-147.
[3] Saiki R,Nagata A,Kainou T,et al. Characterization of
’ solanesyl and decaprenyl diphosphate synthases in mice
° PDSSI and humans[ J]. FEBS J,2005,272:5606-5622.
4 [4] Okada K,Kainou T, Tanaka K,et al. Molecular cloning
. CoQuo ) and mutational analysis of the ddsA gene encoding de-
s o caprenyl diphosphate synthase from Gluconobacter sub-
3.2 PDSSI oxydans[J]. Eur J Biochem,1998,255:52-59.
[5] Horvath R. Update on clinical aspects and treatment of
PDSSI P4 . P9 selected vitamin-responsive disorders [[ (riboflavin and
2 SNP . CoQuu)[J]. ] Inherit Metab Dis,2012,35:679-687.
2 X 2 SNP ( 133 )



Vs

% 7H FREF R AF I @R ARG IREFTEFR

133

521-525. AP ,2012,27(2)
(4] . . . 117-120.
1. ,2002,35(1) ;: 85 [8] . . ., . CdCl
88. (. ,2011,26 (5); 146-
[5] Hunter A G,Moor R M. Stage-dependent effects of in- 152.
hibiting ribonucleic acids and protein synthesis on mei- [9] , ) ,
otic maturation of bovine oocytes in wvitro[J]. ] Dairy [Jl. ,2011,7(3) :35-38.
Sci,1987,70(8) :1646-1651. [10] s s ,
[6] Chen L,Wert S E,Hendrix E M,et al. Hyaluronic acid [Jl. ,
synthesis and gap junction endocytosis are neessary for 2004,13(1) :29-34.
normal expansion of the cumulus mass[]J]. Mol Reprod [11] s s s
Dev,1990,26(3) :236-247. [J]. 52007(5)
[7] , . . 35.
( 129 [11] [M]. : ;
[6] Gendelman M, Roth Z. Incorporation of coenzyme Qi 2005:41-45.
into bovine oocytes improves mitochondrial features [12] Mollet J,Giurgea I,Schlemmer D, ez al. Prenyldiphos-
and alleviates the effects of summer thermal stress on phate synthase, subunitl (PDSSI) and OH-benzoate
developmental competence [ J]. Biol Reprod, 2012, 87 polyprenyltransferase (COQ2) mutations in ubiqui-
(5):118. none deficiency and oxidative phosphorylation disor-
[7] Aziz D M,Schnurrbusch U, Enbergs H. Effects of two ders[J].J Clin Invest,2007,117(3) :765-772.
homeopathic complexes on bovine sperm mitochondrial [13] Rotig A,Mollet J,Rio M, et al. Infantile and pediatric
activity[ J]. Homeopathy,2012,101(2) ;99-102. quinine deficiency diseases[ J]. Mitochondrion, 2007, 7
(8] . ; y 4 (SuppD) :112-121.
(7. ,2010, [14] Grant J,Saldanha W J,Gould P A. A Drosophila mod-
37(8):121-129. el for primary coenzyme Q deficiency and dietary res-
[9] [M]. ,2003: cue in the developing nervous system [ J]. DMM,
139-173. 2010,3:799-806.
[10] [M]. .2007 [15] Quo [Jl.

241-248.

,2007,18(5) :882-884.



