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Genetic Variations in Promoter Region of TG Gene and Its

Association with Carcass and Meat Quality Traits in Cattle
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Abstract: In this experiment, promoter region of TG gene from eight breeds was amplified and se-
quenced. Two SNPs were identified at position 82 and 422 of TG gene (X05380). The effects of
these polymorphisms of TG gene on carcass and meat quality traits were analyzed. The results
showed that C422T polymorphism had no association with marbling score and any other carcass
and meat quality traits. G82A polymorphism significantly associated with live weight and loin
muscle area(LMA) (P<{0. 05). Individuals with genotype GG and GA had significantly larger live
weight and LMA than those with AA genotype (P<C0.05). In a word, G82A SNP might be a
good DNA marker to be used in MAS for carcass traits.
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1999 4F Barendse 55 Z B T4 HRRERE B (TG)
A S F XA Ca22T i S 5K FE LS B KR
BUAAESC i F A OG, T S K (TT #1 CT
FER T S A b CC 3 PR 7R A (A 5L A vy 1) R 8
AL S5 R . XA Fhrid B @iz 1T
Iy FRRCHF B e FEC Y . T3 A0 T4 [5) R A Wi 4 i
AR E EEAEH Y, I HAEH AR,
T3 A T4 & 8 E 015 K H G 46 80 5 9 m oe,
{HJE R XIE A4 W WF 0 & B C422T o7 s 5 7 I &
IR AL B 56, 5 R AL USRI, e
A TE R, AR CA22T A7 5 KB FE 8055 HAF o7
FHG AE R C G507 FE P By #57 R (CC A CT R
AD L TT B AR A (& B A 85w 1y K B A 48 80vF
SR CA227T i 5 5 28 TR T3 A 1 200 g ek TR A O
PERIFFEAE B N W oK W AH DG i T8, A BIE5E DL 8 A 4 Fil
HBETER G0 TG e A 8l T XA 3845 748 5 Je 5
552 P JSR R A4 2E B TR ) A R DG M AT Y

1 #HE5F*
1.1 KR
IS A B RO I TR L S R R RE AR B R W 1,

KR st o FEA R/ 2k
Source Breed Number
£ 4 Luxi 27
Z )11 4+ Qinchuan 27
N T H 4 Jinnan 22
B[N N '
e E(%/TK Charolais 29
L -
ZAR W Angus 18
FIA%E Limousin 22
7O 7 /K Simmental 29
s g RF 4 Hereford 28
SELEiENS .
=R LW Angus 28
—JC Y
S PH 7K Simmental 28
WEmELERIL
> = 77135 /K Simmental 51
W43

Tag DNA % A0 . ANTPs W [ 3% 18 ik 2 7
DNA % i [ it 7] & 0 3 K AR A 16 B 4 A R A

i
1.2 EFEZH DNA 25

JH B R 0% By - 0 il 52 2 DA VR A7 I A v 8 B
PRIZH DNAL FI %503 0l 6 BE 3 #0008 94 i i i
Jid i i R 356 R 41 DNA R 4 B L IE Al L &=
B DNA B E 50 ng » ull ',
1.3 5|¥igit

M3 GenBank 2N 2k TG 3K 5-UTR &
il 3 F 51 (X05380) , 3 £ % Barendse W 5| ¥ ¥
5 H Primer5. 0 30T h 28 A R AE M HA A

BRZA F 45 10
L5519 PU: 5'-GGGGGATGACTACGAG-
TATGAC-3"; F iif 51 # PD: 5-AGCAGAC-

CGAAGACCCATAG-3',

PCR 2514 :95 CHiASYE 5 ming 94 CAEPE
30 s, 61 CiB k30 s, 72 ‘CHEfH 30 s,37 PMEF ;72
“CHEAH 10 min, PCR 7= 1. 5% 4 B IS 10 8 15 v
VKA
1.4 SNPs {i s il 7E R 43 B

PCR [ g7 ) 1% B3 17 23 =) ABI3730 il 7 4%
WP, HoxF 25 e SNP {5,
1.5 #HiEAE

XG0 (%) 5 R AU HE AT SE T . TSR M A A6 R
FE PR RUAT R 78 X 3 PR AR 50N AR AT o0 A I SR DA
TREERBM .Y = p+ CG+ Month,+ Marker;+
e (Vs AMRFR AL SR ,p;,é\ﬁiﬁjﬁl,CG\ : [A] HH A1 30
N o AL R R 37 [ 22 8500 s Marker; : b e 5 PR B AL
@,Monthk:ﬂ ﬁ%\ﬁzme Cijk 2 %*}Liﬁé%)o J\i_ﬁﬁ SAS
A M TG 3R SNP Ik 5 7 55 i {4 41 5% Fn A o
PEAR A DG E . SR /D oL U A PR,

2 % R
2.1 PCRy 4R

MRS 1 A5 8] 1 %% 785 bp R 51k
Zol BRI B T ORI A28 140 T (RIS .
2.2 MF4R SNP 1

T A 4 LRI e 2 2R R BT C422T fif
RALT TG BEF R 422 47, [F 0 &3 o5 — A8 & A
T 82 il G/A A4 (E 1),
2.3 ENEREMERSERBME

1AL, G82A i i TE AR AR G 45
FEDRA A iy o W AR R RE AR P R R B A SRR,
GG B PR YA 8 85 KL T AA S A0 4 5 A K H7E
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PR . GTGCGTGTG TTT GGCT GGGAAGATC CCCTGGAG

I A lﬂ 1N _u !

545 . GTGCGTGTATTTGGCT GGGAAGATTCCCTGGAG

1 C422T 1 G82A i 5 DNA i EREHE
Fig.1 Positions of C422T and G82A site in TG gene
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Table 1 Allele and genotype frequency of G82A and C422T sites in different breeds %
G82A C422T
P AN P AN
il o EEmEE LR LT T D e
It R 7Y FEAEL . i 97| AR H R 7Y FEA B . e 97| AR
Breed Genotype Genotype
Genotype No. Allele Allele Genotype No. Allele Allele
frequency frequency
frequency frequency
s GG 217 91. 56 G 95.57 CcC 192 64.65 C 80. 64
JSYEFN .
Total AG 19 8.02 CT 95 31.99
ot AA 1 0. 42 A 4,43 TT 10 3.37 T 19. 36
) GG 41 97.62 G 98. 81 CcC 33 70. 21 C 81.91
i .
A AG 1 2.38 CT 11 23.4
neus AA 0 0 A 1.19 TT 3 6. 38 T 18. 09
- GG 18 100 G 100 CC 21 70 C 83.33
AR R .
Hereford AG 0 0 CT 8 26.67
ereor AA 0 0 A 0 TT 1 3.33 T 16.67
- GG 15 83.33 G 91.67 CcC 14 70 C 80
SRS . -
) AG 3 16. 67 CT 4 20
Jinnan AA 0 0 A 8.33 TT 2 10 T 20
GG 14 93.33 G 96.67 CcC 11 61.11 C 80. 56
A . .
S AG 1 6. 67 CT 7 38. 89
-mousin AA 0 0 A 3.33 TT 0 0 T 19. 44
e G 14 58.33 G 77.08 CcC 21 84 C 92
=TS ) .
e AG 9 37.5 CT 4 16
- AA 1 4.17 A 22.92 TT 0 0 T 8
GG 18 90 G 95 CC 16 66.67 C 83. 33
=N 4 )
ok AG 2 10 CT 8 33.33
Qinchuan 0 0 A 5 TT 0 0 T 16.67
N GG 69 97.18 G 98.59 CcC 56 53.85 C 75.48
EREETS ’ ’
S 1 AG 2 2.82 CT 45 43. 27
mmental - AA 0 0 A 1.41 TT 3 2.88 T 24.52
N GG 28 96. 55 G 98. 28 CcC 20 68.97 C 82.76
RLT S R .
AG 1 3.45 CT 8 27.59
Charolais

AA 0 0 A 1.72 TT 1 3.45 T 17. 24
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Table 2  Association analysis of TG gene polymorphisms with meat quality and carcass composition traits
PEAR G82A
Trait GG AG AA P-value
SERTIE R T it/ kg Live weight 561.4564-3.774* 537.336+13.582* 438.254+55.420" 0.030"
fIi 4 i 7 / kg Carcass weight 312.52542.506  298.452+9.020  236.348+36. 807 0.054
JB 5% /% Dressing percentage 55.626+0. 204 55.5714£0.736 53.748+3.003 0. 824
KI A 1—7 Marbling score 2.164+0.062 2.37040. 224 1.840+0.912 0.618
AR LI AL/ cm® LM area 72.83940. 689° 68.611+2. 480" 52.277410. 120" 0.048"
e /cm Backfat thickness 1.055+0. 029 1.064=£0.105 0.54040. 430 0. 482
Sy H MR/ (kg + d ') Average daily gain 0.61840.012 0.57440. 043 0.31540.176 0.168
JEXIN C422T
Trait CC CT TT P-value
SE T I 1R 5 B/ kg Live weight 556.704+4.017  558.0104+5.587  556.288+17.586 0.982
A4 B 2 / kg Carcass weight 310.48642.598  311.6304+3.769  310.790=+11. 375 0.969
JB 522 /% Dressing percentage 55.61340. 202 55.87040. 292 55.83140. 882 0. 759
KIEF 1—7 Marbling score 2.17340. 067 2.11240.098 2.44640. 309 0.570
MR WL AL/ cm® LM area 72.31440. 747 71.767+1.084 79.468+3. 271 0.083
e /em Backfat thickness 1.055+0.031 1.077+0. 045 0.78040.135 0.116
S H R/ (kg + d ') Average daily gain 0.61040.012 0.60540.018 0.54340. 055 0.488

L R 7 3K P 816 2% 5% 1 3 (P<<0. 05)

=> Within a row, least square means with different superscripts differ significantly(P<C0. 05)
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SR LA AR E (4 LN R 5 A E AR OGS
555G RT A 55 40 L Shin 25 & BUE 4 P4 S
KIEALLA K AHL CC I CT FEHA S TT e [H 7Y
LA B A L AREF R R, A RE R KB
C422T i g5 K I A 4L 8045 7 B How R 5T A0 iR 44
BRI A e . XS — B 25 5, A v AR 2
B TR RO st L 75 ORI e Tt 7 I AN R
B . HAS SNP AL i 7E— DR 5 QTL 8% %
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