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Expression of PYGM gene and relationship between polymorphism of
PYGM gene and carcass
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Abstract: [Objective) This study studied the role of PYGM gene in growth and carcass traits of Qin-
chuan cattle. [Method] DNA sequencing and PCR-RFLP technology were used to detect the polymorphism
and analyze the relationship between SNPs and slaughter weight, carcass weight, height, slaughter length,
and dressing percentage. The expression pattern of PYGM in lung, heart, liver, tongue, back muscle, and
spleen of adults and 4—5 months embryos of Qinchuan cattle was investigated using semi-quantitative RT-
PCR technology. [Result] Semi-quantitative RT-PCR showed that the expression of PYGM gene in heart,
tongue and back muscle tissues was higher than other tissues during both embryo stage and adult phase.
Two new SNPs loci were detected: SNP 1 in intron 1 C—T mutation and SNP 2 in intron 6 C—G mutation
of PYGM. Group polymorphism analysis showed that the two SNP loci in the group were under Hardy-

Weinberg equilibrium and medium polymorphism. Alleles A and C were protogenes on the two SNPs re-
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spectively. The slaughter weights and carcass weights of individuals with genotype AA and AB were signif-

icantly higher than the individuals with genotype BB on SNP 1. The heights of individuals with CC geno-

type were significantly higher than the individuals with DD genotype on SNP 2. [Conclusion) PYGM gene

can be used as a candidate gene relating to muscle development in breeding improvement of Qinchuan cattle.

Key words: Qinchuan cattle; PYGM ; polymorphism;growth traits;tissue expression
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L1 &XBxhmast AKXEELs9 R 300
3k (2442) S W2l FP 28 )11 4, B B VG 28 5 B0l A R
AV RN SR S At A 86 A S AR Y
ZAE T i 3 L DRE 3 B T OB RS ORE AN R4 AL .
B MBS G S B E RN B S5 5

GB/T 17238—1998 M % ft A > & B 52 [ 3% 4% Bt
IR AR ARG B SR AR O E . TR
s AR I A PUBE R A 50 mL SR I A i B
ok it s I B T oK &b AR AR . B S g
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HLPK AL . PTC-240 %1 PCR " # 1% . CFX96 % 5 fif
PCR £l & 4t . NanoDrop 1000 %4 2% 5f 43 % ot B
I VR ANEE IR 15 R 8L Thermo 24 BRI E L L.

JoK & B TRIS M Ay & 05 % R N D) i
(Hpall #1 Pvull ), B TaKaRa 2 & ; ACD ¥ ¢
MR 100 mL & FP B RR 0. 48 g, AP Ah 1. 32
g, M HE 1. 47 g, i 4l K B ) | Trizol, I [ In-
vitrogen 2\ F) s DRRO47A #I [z % 5% i F| & . W B
TaKaRa 27,
1.2 S|¥Migit5&ERK

Z M GenBank P ELATI A4 PYGM A 751
(GenBank # %5 & . NC_007330), J Primer Ver-
sion 5. 0 B &1 X H A 8 5 F1 N E 4 it sl
Y. 2 GenBank W & AN Fi 4 PYGM 2 A 1Y
cDNA J# %l (GenBank & % 5 . NM _175786. 2
G1:31442872), Bt F & 519 P-3. 519t &I
HERERAFAEGH. WETF 15 P-1 NS T 6
B 514 P-2 Fif g 519 P-3 B Lk 1, KR &
o A e B 22 5 VRS SR 5 | 0 e B s
1.3 4 PYGM EEK &A1& N
1.3.1 PCR 3%  RHAIH H 0B & 05 il d2 vkt 42
WA i B L 41 DNA, DNA 2 B 5e & Ll s H
NanoDrop 1000 28 &) 73 5t ' BE AN 2 v B2, 75 1]
AT KBS 70 ng/pL JRJ5E T —80 ‘CIUKAH
A

PCR WA F& 10 pL:10 X Buffer O~ Mg"™™)
1.0 pL, 20 nmol/L MgCl, 0. 6 pL, 2. 5 nmol/L
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Table 1

Primer information in the experiment

IR/ 519 F 3 (5'—>3") B KRR/ C ¥4 B B /bp
Primer Sequence of primers(5'—3") Annealing temperature Length
Pl F. CCTCCGCTCACCCCAAAATA 58.0 579
R: TCGTCCAACCTCAGGAACCC
P2 F.GGTTGCTTGTGGTCCG 51,2 773
R: TGGTCTAACGCTGCTGTG
P-3 F:.CGCTGGTTGGTGATGTGTAA 56. 6 999

R:GCAGAGTGAGTTGGGGTTGAT

1.3.2 REYFH¥AZAMHEN DY HEM&=YKE
Wy, DL P-1 A P-2 g AR 4 x5 1 9 DNA R Bz,
SRIGHY MM 4 7 B = 5 pL, #4715 g/L B 3
FBEE JEC FL UK AT I, R VK L R 120 V., MUK S RS
FH 2 H0 BEIE AR 3R R AT 50 BT

2) =Py . iz A DNA Ji £ R #17 PCR #~
B (L)L 30 Sk i il DNA R Fi 4R . PCR 7 34 (& &
7% 1.3, D)WY =ik & LA T A YA /it
AT K6 B 11 22 25407 45

3IRFLP 43 #r. X434 7= 4 53 5 3547 Hpa 1l
M Pou 11 fi§Y) BV A R SRR 10 L. PCR =4 5
pnL ;10X Buffer 1 pL, NG 0. 2 pL(Fermentas, 10
U/pl) g k#5210 pL, RAHWAE A
37 CHEIR B =4 h 4k 10~16 h, FfDI45
Je s 15 g/ L By Hg bl B e 2F A7 R UK OR T L AR S AR
Bio-Rad & ¢ R £ G2 vh A7 BER AR .
1.3.3 #HEHRH 504 BHEREBEZHEMAE bR (4
BB HBEM RN 2B F B &R PIC,
Hardy-Weinberg - %5 ) 9 i1 % % H 2 87 8% 1
POPGENE 3233z i} SPSS 20 X} ¥ 48 #4740 B » AR 4
/N TR L MEBIRL /M PYGM PRI 5 2 85
5528 )11 4= A KRR R MR B DG 43 BT iz B R R
EMBRL.Y, =pu+ A +G, + (AG),; +E; (K.
Y AR 0 25 MR R T o BRI LA
AR RN .G, Ry B R RLRL N, (AG),; 4 iy 5 3 A
T2 0] ) BARRON S E; R BEBLIR 22)
1.4 4% PYGM EFEBALRRIEE

K Trizol — 25 36 $ B 3 3k B4R 4= 1 3 3k
4~5 G4 6 A ZUREA R RNA LI E RNA ¥
JE 5 43 5 B B 22 500 ng/pL. AR A7 T —80 C kA
#% M. R TaKaRa 2\ ) DRRO47A #Y 7 7 553857
B SR Ay M ARARZ N A AR T 4~5 H iR 4F 6
FRZH 40 cDNA, DL P-3 5[4,k RT-PCR ¥
B0 BT PYGM 3 PR AE AN [R) 20 2 v i A X 3R 3K 18 1L

2 iR 55
2.1 % PYGM EEH PCR ¥ 1

PLZE I 4 ) KL I 40 DNA h AR, LS9 P-1
1 P-2 #E47 PCR 9735, 7= ] 15 g/ L 356 0 &8 ik
HEAT R VKR, &5 R (B D BoR P R B 1O A B
2 Z M, oA R BE R E S W — B T DL A
$3#E 47 RFLP W Y153 8. Hoh B 1 Al JH A U il
Hpa Il #4700 50 A8, K Bt 2 Al N DT Pou Il 3
w43,

773 bp
579 bp

1 ZJI4 PYGM JEH iy PCR 44
M. DNA Marker [ ;1. F Bt 1;2. Bt 2
PCR fragments of PYGM gene of Qinchuan cattle
M. DNA Marker|[[ ;1. Fragment 1;2. Fragment 2

2.2 % PYGM EE# i RFLP

PRI DNA b A 3R A5 09 47 35 77 4 3k 17
B R BN EZN A0 PYGM 3N TR 2 A%
IR AL S (SNPSR3R TR & F 1 fiC—
T 48 (SNP D AN & F 6 i C>G 5278 (SNP
2). X300 KZENF 2 MR Y S # 47 RFLP
AT EERAEN S F 1 M6 1 SNP {7 fi3% % B 3 Fp
AN TR B KL R AL 8 H Ay il 4 44 8 AAL ABL BB Al
CC.CD.DD, H 4 BB 1 DD J2& 58 4 1) 4l £ 3 [H 7!
(F 2,7 3),

Fig. 1
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Fig. 2 Enzyme digestion on SNP 1 in PYGM gene of Qinchuan cattle
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—

900 bp
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B 3 Z)I4 PYGM SR SNP 2 5845 (/) filg ) 45 1
M. DNA Marker [
Fig. 3 Enzyme digestion on SNP 2 in PYGM gene of Qinchuan cattle

2.3 4 PYGM ER S ANEE 4R 28 JR A AB i CD % K A1 BB vk 2 . BB

Z4 PYGM LR SNP {3 s (il 56 RO ARCR A A DD 44 AN by B %80, 20 900k 3. 0 %0 3. 4%,
FERBR K 2, mE 2 ol e 2 1 Bk PIC KUl W iZ KR TR 2 4. P>>0. 05 (%
F Hardy-Weinberg “FHRRZA (P>>0. 05) , &ML 3), ZEALKZ I 4 FEfR o, SNP 1 i 45 AA FI AB
KIT SNP 1 {75 AAAB.BB fI SNP 2 fii g CC,  JEEAI K SNP 2 i g CC Fl CD Jk 5 BIAS {4 3 (5
CD.DD 3t 6 Fi gL [R5, Horh AA #l CC 4/ RIAMA  90% LA L.

%2 =4 PYGM EE SNP i S EEESF R MEE R %
Table 2 Genotype frequencies and gene frequencies of SNP loci in PYGM gene

JAE 5L E-arspi] A KL B RiL S S H R S A RS
Loci Genotype Number of samples Genotype frequency Allele Allelic frequency
AA 193 0.643 3 A 0.806 7
SNP 1 AB 98 0.326 7 B 0.193 3
BB 9 0.030 0
CcC 192 0.640 0 C 0.801 7
SNP 2 CD 97 0.323 3 D 0.198 3
DD 11 0.336 7
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Table 3 Genetic polymorphism indexes of SNP loci in PYGM gene

W 4 2 1 P A A 3 N 5 Z&FEH &% PIC  Hardy-Weinberg - £

. . Effective number Polymorphism Hardy-Weinberg
Loci Homozygosity Heterozygosity of alleles information content equilibrium
SNP 1 0.688 1 0.3119 1.453 3 0.263 3 P>0.05
SNP 2 0.682 0 0.318 0 1.466 2 0.267 5 P>0.05
2.4 H PYGM &R SNP i m 5. A KRR BEMR L., 450 (R 4 R U, 7 A MR O i
Pk SNP 1 fi7 g5 AA FI AB BI04 () 52 1 3 7 5 2 1 A

AR 2 1 24 0 S 00 R BT AR B M . MRBTR BER T BB AN (P<C0. 05) s SNP 2 i s
PRBHC B 525 5 A PERIE AR P /b &bl CC BRI R 2 3% & T DD IR (P<C0. 05) 5
RO HE PYGM SRR Z 800 S S5 BN A WA RS 2 AN 50 At 56 PR AU A A At bk =2 1) 324 2%
FEAR B0 SR L IS 4 Bl G PR BB R HEAT AR SCHE A MR R (P>0.05).

® 4 T4 PYGM EH SNP i | £ 55 £ K EROEXES T
Table 4 Analysis of relationship between SNPs of PYGM gene and growth traits

PEIR SNP 1 SNP 2

Traits AA(n=193) AB(n=98) BB(n=9) CC(n=192) CD(n=97) DD(n=11)

2 HE R i kg
Slaughter weight
i s 5 e/ kg

Carcass weight

'ﬂi [%//Um
Height

ARHE /em
Slaughter length
B %
Dressing 54.33140. 879 53.03541. 211 54.70640. 957 54, 465+1.342 53.098+1. 143 54.67040.619
percentage
W AT EE R PR AR R /NG 7Bk R 22 5 B35 (P<<0.05) .
Note: Different lowercase letters indicate significant difference( P<Z0. 05).
2.5 PREMBESE PYGM EEWARKRILIL A4 B Bost & & Ke &3k JF BHAEOE &
PAZEN A TG4 FBUAE 4 5 B KL IR B s K WL A 2658 5 W1 0 /& T At 24 21 7 W AR 4
JETLME . R, & 6 FhA ZUgR H A Rk S BB, PYGM BEPR TR O IE 7R AR SR UL ) 3Rk
PYGM ﬁ.fz:lﬂéﬂéﬂqjE’J*EXT%‘%Lrﬁﬁa/n%Ju wAARAR R . H R IR R T LAAH 3 PYGM J (K] 21
Bl 4.8 5, HE 4B 5 [ AL, PYGM BN TE 4~5 SURIKM— Dt g R,

1 2 3 4 5 6 M

471.785+£9.976 a 488.263+12.341 a 434.734+15.648 b 472.205+11.524 484.527410.256 473.416+8. 846

256.084+6.323 a 258.943+4.768 a 232.436+£8.251 b 257.18546.342  257.02246. 144 258.415+5.752

140.27440.989  141.35441. 254 139.63440. 657 141.54541. 144 a 132.625+0. 843 ab 124.647+1.312 b

150.43641.546  149.64241.114 151.04140. 977 150.76941.512  150.634=£1.233 151.15640. 972

500 bp
300 bp

100 bp

B4 ZN4 4~5 R4 PYGM JEH 19 H 4 R k1%
1~ 6 MY A JiliJUE O JUE 757 SR DE L 5 B 4 JUL L IAUIE 1 3R 35 25 2R s ML DNA Marker |
Fig.4 Tissue expression profile of PYGM gene in embryo of Qinchuan cattle

Electrophoretic bands from 1 to 6 are lung,heart, tongue,liver,back muscle and spleen; M. DNA Marker [
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Fig.5 Tissue expression profile of PYGM gene in adult Qinchuan cattle

Electrophoretic bands from 1 to 6 are lung, heart,tongue,liver,back muscle and spleen; M. DNA Marker |
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Bt . PYGM FEH g F ik | ANSRAEIX 3 Pl 41 h K &
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v B N ATk 0 98 1 VE R 0 ELAE Sk 2 R Y A A
FEJif LB Bk £ 20 A 41 80 KB 3k X T R L
W ERREIEFTEZENIEN.

A M T %I A BER PYGM 3N
RFLP Z 244 i i M &R & DNA R 35 0 v 1)

J5 s BRI I A BE IR AR R B 2 A2
B, MELERY GenBank 48 PYGM %)
XFEHCIE B 2 A GEARNL A5 A TR N 1
MW & T 6 ko a4 BEiResE 2 AN AT
Hardy-Weinberg VAR & . 2 A7 &5 ¥ 4k F v
2250, 25<<PIC<C0.5) , Ut W 28 JI| 4 B 1R 2 25 1k 5%
mLm A RBER, AR KM ES N, PYGM
BEDR 22 A5 5 23 1) A4 T A A 7 bR 0 R S 4 e T
B, 78 SNP 1 28745 {v 55, (1) BB 3 PR AL A f AR PRtk
T AA RN AB AL A, B 52 5706 K BT i 5 &
fIEFiX 2 A S A AR (P<0. 05) , KB AB>
AA>BB; 7 SNP 2 A5 & CC 3 [H RIAS A (1)
= B2 E T DD S AL A (P<C0. 05) 46 L
W AT FE AR C AT REXT 28 1] A A A A PR R S A
PR R . ABFGE R B 2 A5 AR 5 B T AE e
i X 21 42 7 3 g 05 X6 g A DX A0 7 3% A 3k PR
PR ] REAFTE A A AT S ) AR AL

WF5EF B, 9 & 7 0 28 A8 X4 E LA & 7 A G
9 MSTN K&K 45 8 (1 im0 il 25 11 2 RN 2L e
M) EGFR L RASA & & M m ', A8
4 PYGM W EEBT 2 M FHETFHW
SNP {37 £, X 75 SNP 76 5 K 4 A (1% 4 A BLAEE, B
FE PR AE g A DX H 22 AR S kA R A v T G
X AR RS RN A N & R
SNP A2 X Gt fith 11 2 35k 12 17 ) & 26 5% i) o {FLHC 7T g
S A FH DA 1) T B = A 5 e ) Bl 2 el AR 40
M mRNA 7] A48 5 4501, DA i 35 PR ) 2 i ok
Pkl LR

AR R A R C 2% )1 A= BE AR Ak T
B R AR v TS I RN IO X v S N TR N
BRI 90 %6 DL B, W 7E % E A B s 2> BB ORI
DD JEP B, AN 2 4~ SNP i 5 b A Fil C &7
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