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4 DGAT2 £E % 6 N & F MspFRFLPs #1
TagFRFLPs % 5 5442 S R 1 £ M 5

AR, T UM TR AT, AR A
(1. B e b Bl 2 B & BOUE 9T, dB 50 100094; 2. PG00 e MR 2%, B 712100)

# . FH PCR-RFLPs 44002 DGAT2 JENE 5 6 M1 7 & TN Msp1 1 Tagl %5 11 Frig1) £ A4,
IAEH 6 W T 3 MspFRFLPs Fl TagFRFLPs 2 A~ 2 &4 ai . 8 W3R W, i% Msp FRFLPs %0 77 75 16 14
b SR BN RIAREE x G T AR x SESL T S K x SR e I < SE R AR ) A e A 20
A9 A RIETEA T, Tagk RFLPs JUAEE PG 00 2= R4 N1 2 3 AN Hu 7 b B R0 R A B 5 6 V4 24 1 % A A b
I, iy HAERL AL BT BAE) 78 BRS04 A= Sh i BE A b o A B AR RIS . e Tk e BT W, Msp FRFLPs Y5 1A 4= (f) 44 lig
BATHIG, H 58 & 5w J e e, AA BIANR Y JE S 42 L3 1 AB I BB B4(P< 0.05) . DGAT2 JEH% 6 W& T
Msp 1Y) 22 25 PE 5 0] 2 A1 25 SN 2001 11 4 o0 5% A B Sl 25 Bl Wl 25 R AH Gtk (P< 0,01 B P< 0. 05),
AA BIASARIE T34 FLIE 2 AT 2 T4 5 5 B3 @ 1 BB BYAS 4 10 380 8, AFLLE o J07 302 B0 4 o 00 98 A7 45 30 A 1] 11 &5

Bo BEFET T VG4 Tagl-RFLPs (1 AA 895 AB BIAN A2 0] J 9 Pk B (1 22 Je, &5 AL WTX 2 I LR A 15 £
VEF i) e PERE B W A DR (P> 0. 05) A7 F5 78 ORI V- R D RS 3 Tagl- RFLPs S 77 550 J7 52 PR .

FERIE: DCAT2 HEB; A W2 45 PR
P E A S:$823.2 XHkFRIREG: A

Hh = R 2 LR AR 1 1 By, B
T E 3 5 B @ 2 ((diacylglycerol acyltransferase2,
DGAT2) Al H i % e AL 4% Bl 1( diacylgly cerol
acyltransferasel, DGAT 1) #J& 46 H o =M Ig &
Jde i 0 B (R A T il = RR R A O AR
oM JCHERS . A DGAT 1 ANREHUR DGAT2 ¢
LB [ e, PR DGAT 2 JEP 4 Jn
AAFET | %ML 2 5 g E AR Y L S
JE I T B BRI 0B A G il 1) i DR ] LA Ay B 5
W38 PR QT L MRk 3L M, H 2 &
AT fE A3 28 FUAR A LU R A AR i A MR A O
Grisart' Al Winter 2" [UWF 5T £ W], DGAT1 B[4
K232A HUCIE & 14 5 g% o4 Lk I 2 1) 3L i %
QTL A . AWRIFIH PCR- RFLP Hik5 Ik
P DGAT2 R N & 1 2 &0 LS U F 3

%5 B #3: 20050524

HEEW A TR E SR Pk 0L 5 2002BAS518A 14) ;
“ 863" [H S G FE AT A FE %I 2002A A242011)
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JE RS T AR A A A S AR T A DG, A
11 g v FE A AR B AR i PR I g B
R

1 MR57RE
L1 ##

WY KAWL R) B2 ntly 740
R (A Ok e A, TR AR AR AR [)) L B 28 Sk T
4(Luxi), 23 Sk ¥% #2F( Jinnan) , 25 k% )11 4+( Qin-
chuan) , 24 S F A x 1% 744 ( Limousin X Luxi),
27 SV JHE/R x ZEiLF( Simmental X Y anbian) , 30
SLELIS K x 4142 ( Charolais X Yanbian) , 18 3k %
¥t x 4E14 71 ( Angus X Yanbian) . 2 /> @5/F #E4A
B 179 Sk =3 4454 ( Sanhe, P %% 7 FEAE DIJR i 2K
B = R R E 3) , 118 Sk [ 4y Hr 4 85 2 ( Chi-
nese Holstein, BRI MER IS 1 17) o K EH WL 2R
T R Ik LS PR A I R g 1 24 Sk B PR F (Luxr
shandong) .

okt 1 ZA): 20K pGEM-T easy Vector,
BRI N Y Hha 11 EcoRI H indIIl .H aelll .
BamH1 H hal F1 H pall V4 H 3 [ Promega 7 il;
PR N DI RS Mspl .Taql <Puvll .Pstl, TaKaRa
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TagTM 1 ANTPs W [ %A TR KE) 7R A
CilR

1.2 A%
1.2.1 SKFE AR kR 10 mL, ACD( 7

Bk 4.8 g FrAEMREN 13.2 g AR 14.7 g B T
1 000 mL 4li/K) HiikE, - 20 CIRAEE DNA $2HL.
1.2.2 519 FIHCwE DGAT2 JEHW & 749l
) P15 P16 Al P17 414 DGAT2 JEKEE 5 6 Fl T A
F 7347 PCR-RFLPs 2087 . #75 DGAT2 4
5(PI5) 6( P16) A1 7( PI7) W& T-HI51 45 51 K 5 -
GCAAGAAGTTCCCTGGCATAAGG-3 I 5-
CATTGCCACTCCCATTCTTTGA-3;5-AATCG
CAAGGGCTTTGTGAAAC-3 fl 5-CCCCAGGT-
GTCAGAGGAGAAGA-3;5- AGGCCTCTTCTC
CTCTGACACCT-3 #1 5-GAGGCCGAACTTG-
GTCTTATGCT-3 .,

1.2.3 PCR ¥ WEIENDIEEML  EH
EcoRI . Hindlll . Haelll - Mspl . Taql . Puvll .
BamH1 H hal Pst] Hsp21 Fl H pall 25 11 Fh B 6l
PEP LIS BT PCR F=403EAT B D) SN

1.2.4 W dn BRI 3 245, X RgFhali 45 3k PR Y
) PCR =947 a4k [mlie, FE R T+ DNA ligase
(Promega, America) 42 5| pGEM -T easy vec
tors ( Promega, America), #40 KIAH 1 DH s 56
BRI T2 1326 b g AR 4 TR AR AT BR A W) Bk 47

Jr.
L3 HEMFEITST
13,1 FEQRLHELRIAR AR R R4 B AR AR

AKX Pi= [2(i) + (iji)+ (i) + -+ (iju)]/2n HE
AT VRS, ek P B 1 ANSEAL B AR, 1 LG
SEERTEEDR, i o o 51 RIS 1 B 0 AN
FEDR, n: 05 AR A A R B

FERI B SR = A I DA 2R (R A A 5 ) s A
AN S 2
1.3.2 Givtortr R 52w 8 52 AR R R 2=, K
[f] 5 B yiu= B+ Breedi+ Markeri+ Agei+ e, H:
Ty AR SR, B O B AR EL Breed: i
PN, Marker; A b5 ic JE RIS 2087, A gen B oF %
BN, eije R BHPLIAZE .

Wit 305 d B = @A R L2 o

SEMGE— B IEJ7i, e 3L ™ Wy AL E R
305 d W, ARG FEARAE 305 d 7 W ERIIR IR IE
P33, SPRFUIRE ST TR R
HAREERIE WIS 2 5 8 A &ll—X )G
(T S4E, GE vt 70 b i SE2% R NIR IR .

M 52 e~ B LR P2 R AR AR Al i il
BRI R 2%, R [ E B yi= B+ Time: +
Marker;j+ e, oy A AMER BOS%, B OV B4R
., Timer NGV, Marker; A bric i K] 7 2008,
ei MBHMLIRZE . 305 d P2 @R AE 2o, S [ s A5 Y
yi= M+ Markerj+ e, 2Py, MM RRAE 5, B R
SRR, Marker; bric JE DK B 20N, e Ay BEHL IR
7

FR4tE 2 30 SCS= log2 (SCC/ 100 000) + 3 #E4T
PRAN M VHE0C S AR 0 L DF 43 2 1) i) 4 5 25X see
(Somatic cell count) 4 ¥ 4f il +1 %4, SCS( Somatic
cell score) A A4 L VE ) .

iZH] SPSS # AT X Kods AT 23 B, I dse s —
P LG LR MERBIAL(GLM) , 0 5 A5 i JE PRI RN 28 35
PEAR ) S M BEAT 25 S Wil & PR A

2 BRESH
2.1 4 DGAT2 EREE 56 7 AEFIRFIEEFY
EEMERNERS SR

A EcoR1 \H indlIl \H aelll Msp1Taql Puvll .
BamH1 H hal Hsp21 Hpall F1 Psel 25 11 F bR §1E
WUIREXTES 56 AL T W& 71 PCR P~ 44T’ D),
SRS 6 WO FAS IS 2 A PCR-RFLP 47 55, I
Taq 1 {112 25V 250 Msp 1 V) 22 25 A7 05 .

7E BT AR (R BEAR T AF4E T aql B U) 2 251 (&
1), &2 &M A 2 AR, H 785 A
i OUR I —Fh gl & 1 (i 44 O AL R A) Ry
G (frdah AB), DR SRS I 1 2K A AR R
MTEE IR 8B v SR 5 16 24 B VE 4 DNA FF
mh, CEAZAEAA R I 3 5 — M2l 1 (44 4 BB
Y W R W, Tagl B V) 2 25 247 05 67 T
P16 PCR 7= 4 Ity 413bp Ab, Ho A 25 A7 3L 8 A 7F
413bp 7 IR ALy C, 547 2L A B 7E 413bp {1
SUMTBRAE by T, DR A A R N B AR A R AT
Taql B VAL AL .
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WA F DGAT2 LN 6 W5 T MspFRFLPs Ml Tagl- RFLPs M4 55 2 28 SR HEOC MW 5%

AA AA AB AA BB AB AA AA BB M

bp

3 000

E1 4 DGAT2 EEE 6 A& F PCR™H
Taql BGY)) % 2514 5 B 6 5k A i)
Fig.1 2% Agarose electrophoresis detection
of Tagql digested product of DGAT2 gene intron 6

B2 2 DGAT2 BEH 5 6 N T PCR ™)
Msp 1T 1) B Bl 8 Jlg R Sk R 0 P, A 0 A 4 o
WAFTE 2 ANEALIER, 230 fiy 44 0 S FE R A A
PEEED B . BRI AEAT LD A 47 3 A Msp 1 g 1)
5, BEY) A BN g 261 1390 266 F1 89bp, Hirh
261bp 1 266bp (11 1 B 7RSS AR W T 112 i ok R P I
TCHES TF; S JE P B AT 2 A4S Msp 1 B U4 A5, il 1)
Fr BE R/ Ky 261 658 Fil 89bp . Msp 1 1) £ 25 HEAT
WSALF P16 PCR 74 655bp, H1 Tl AL G 245 4
T, 8 BB BAEAZAL 5 JC Msp 1 BV A .

P is the PCR product of primer P16
El2 4 DGAT2 #E¥E 6 BE&F PCR™Y)
Msp 1 By 1)) % 75145 B Rk A
Fig.2 2% Agarose electrophoresis detection of
Msp1 digested product of DGAT2 gene intron 6

2.2 4 DGAT2 EEZE 6 A& T Taql I &
5 Mspl B8 % S MENER S

2.2.1 ' DGAT2 A 6 N T Taql U123
PEATIE R0 A TEASAC AR BLIE R a4 i Ay 17
A= 3 ANEAh, BRI A0 LR B( R 1) K%
P2 8 VA= R AW LA B = ] A= 25 7 JE PRI 43 A A
TR . K] S PaARER D, ST IEIR B 43 A (140 %6 I3
o, A 0. 11 ZEK L ZREBIKI 24 AN P 44= podrim) 21
3/~ BB UM, SR BEN B M AARIL ] 0.29 .

F1 4+ DGAT2 ZEE 6 AEF Tagl Y SHERBMEMERREN
Table 1 Genotype and allele frequencies of Tagl PCR- RFLPs detected in DGAT2 gene intron 6

FIABE  BLEK VTSR kI 0 L 4
=87 G Wi BNE <SP < ER < L x L Lk S i
Indexes Luxi  Jinnan Qinchuan Limousin Charolais = Simmental — Angus Sanhe  Holstien
shandong
X LuXi X Yanbian X Yanbian X Yanbian
Allele A 0.8 0.96 0.96 0.96 1.00 1.00 1.00 0.71 0.99 1.00
frequency B 0.11 0.04 0.04 0.04 0 0 0 0.29 0.01 0
AA 0.79 0.91 0.98 0.92 1.00 1.00 1.00 0.54 0.98 0.00
22/28  21/23  23/25 22/24 29/29 271217 18/ 18 13/24 98/10 106/ 106
Genotype AB  0.21 0.09 0.02 0.08 0 0 0 0.33 0.02
frequency 6/28 2/23 2/25 2/24 8/24 2/100
BB 0.13
3/24
2.2.2 FDGAT2 RN 6 Wi T Mspl BV 22 WG A 2 AR, A7 94T AA
PEASRIRE 20 A DGAT2 JEPKISE 6 W& 7 Mspl  AB FI BB %Y 3 FhRE RIS . BUAT 44 7 4 A4 op 45 47

g 1) 22 7 25 DR 28 R0 A5 B DR 6 B LA 0 AT L
L2, EK] 3 AT STl AT 4 AN A BEAAR DL S =

HEN A H‘]ﬁ#ﬁﬁﬁ%ﬂi%u%l_l B, S AL IE [N A 7E
A JT AR AR A P ) AT IR B, O 0. 25 .
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#£2 DGAT2 EE % 6 W& F Mspl PCRRFLPs S EFHEMERE 5%
Table 2 Genotype and allele frequencies of MspI PCR- RFLPs detected in DGAT2 gene intron 6

FlAHE RLE S PR etk
ki G W #NIE x 474 x JEF X QR x R S Al
Indexes Luxi Jinnan  Qinchuan  Limousin Charolais Simmental Angus Sanhe Holstien
x LuXi % Y anbian X Yanbian % Yanbian
SEALHE IR A 0. 63 0.40 0.34 0.285 0.38 0.35 0.41 0.37 0.25
Allele B 0.37 0.60 0. 66 0.715 0.62 0.65 0.59 0.63 0.75
frequency AA 0.31 0.25 0.08 0.05 0.13 0.04 0.17 1. 130 0.06
8/26 5/20 2/25 1/21 4/ 30 11/27 3/18 23/179 6/103
JERA A AB - 0.65 0.30 0.52 0.48 0. 50 0.63 0.50  0.485 0.39
Genotype 17/ 26 6/20 13/25 10/ 21 15/30 17/ 27 9/ 18 87/179  40/103
frequency BB 0.04 0.45 0.40 0.48 0.37 0.33 0.33 0. 385 0.55
1/26 9/20 10/ 25 10/21 11730 9/27 6/18 69/179  57/103

2.3 4 DGAT2 £EZE 6 NEF Taql B8 % 1% EHAAR AB BRI D, AW T AA BRI
5 Mspl B8Y) % SR G BEIEIREXES T AB 5K 1475 4 J SE PR R AH KA ( :& 3). 4R
2.3.1 FDGAT2EMNE 6 W& T Taql BEVIZE W, AA BRI AB BIAS R 2 [n), 35 1B L oK
PES &R RS RAOCYE A DR B {E SORVIRE 55 R 5 R S8 3 A wz) (P>
TEFTR IR B A v UG BB AN, BRE VO A4 IL 0.05) .

£3 DA EEE 6 A F Tagl ZHMEEEFAFBRIERE XM
Table 3 The relativity between genotypes at Tagl PCR RFLPs loci in DGAT2 gene intron 2 and carcass traits in Luxi cattle

TR KELATELL JULPA B T T AT JAE AR I

Backfat Marbling Intramuseu- Aliving weight o Dressing per-  Tenderness/
Hotearcass/ kg

depth/ em score/ garde larfat/ % kg centage/ 9o grade

AA  1.2610.09 1.22%0.22 7.92%1.55 503. 08 £12.30 222.73%5.81  56.47 £0.54 4.4510.22
AB  1.52%0.17 1.00 0. 34 7.48 £1.00 483,40 £19. (2 270.36 £10. 12 55.99 %0. 84 4.47 0. 33

2.3.2 FDGAT2 KM 6 W& T Mspl B§VI 2 AW ERMGEW (K 4), B 5 5 5% R AEAEN D % 1A
Y5 WA EEIRF 8T DCGAT2 EKE 6 S&(P= 0.000), AA BIAN K G 52 R B ) & v T
WET Mspl V) 2 A TEX 5 IR KB TEEL AB R BB B AR & 5% R4, 20 B i 2. 5% Al
G WA R 5 AN SR SRR 4 1% .

£4 FDGAT2 EEE 6 WA F Mspl BB B MESAHEHSBEERIEXSE
Table 4 The relativity between genotypes at MspI PCR- RFLPs loci in DGAT2 gene intron 6 and carcass traits

I 5 KHEA AL JUL A A 10y v G TR i A T Jar e R e Sl
Backfat Marbling Intramuscu- Aliving weight Hotecarcass Dressing per-  Intestine fat
depth/ em score/ garde larfat/ % lkg lkg cenlage/ % lkg

AA L.247%0.10 1.79 £0.24 5.69 £0.48 553.93 %13, 11 324.45%8. 11 58.3340.38"  28.43%1.38

AB  113%0.05 2.20£0. 13 5.6610.25 563.84 £7.55 320.91 14,68  56.8910.22°  27.48%0.79

BB 1.0330.06 2.20%0. 15 4.85%0.32 562.27 £8.83 315.6115.47  56.02+0.25"  28.51+0.93
[fi] — B J| ¥ A ) e s 2 Sl W ( P< 0..01)

Data with different letter in the same column show most significant difference{ P< 0.01)
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2.4 4 DGAT2 EAE 6 NET Mspl BB Z 7514
SiB4 FEy ERAE R E D T

TE=J AT (3 5), DGAT 2 FEHEE 6 W& 1
Mspl BEVIZ 1S VR FUIR R AV 8 i & = AT

B b 25 5 S A DGR P= 0. 005 F P= 0.047), AA
UM FUNE R AP T8 it & B L BB M4
(IFELS 0 0. 619% Fi1 0. 88% , {H7E fif U7 4H 2= e A
HIBATRBFRIM AR K 6) .

#5 DGAT2 £EX¥ 6 AETF Mspl B % 3515 =4 = IitHK 98 K 1%
Table 5 The relativity between genotypes at Mspl PCR- RFLPs loci in DGAT 2 gene intron 6 and milk traits in Sanhe cow

305 d W 2
305 days matured

PRI R
Average milk
equivalency fat percentage

/kg 1% /%

AA 3 143.80%454.88 3.99 0. 16" 3.61 0. 10
AB 3 156.30%190.93 3.61 0. 08" 3.43 0. 05
BB 3 303.69158.94 3.38%0. 10b 3.35%0.06

[ &) Jif i AN ] Fe s 25 5 i ( P< 0. 05)

Nkl JSES
Average milk pro-

tein percentage

PATLE#
Average milk

NIRRT -

P41 o o1 43
Average dry

Somatic cell score

sugar percenlage material
/(1000 cells / mL)
/ % / %
4. 42 £0.08 12.56 0. 32"  4.31%0.43
4.38 0. 04 12. 10 +0. 16" 3.78 £0.23
4.50 %0. 05 11.68 £0.19" 3.95=%0.27

Data with different letter in the same column show significant difference( P< 0. 05)

Fz 6 DGAT2 HEH 6 N&T Mspl B8] 5 S STTHTIB 4 7= i MK a9 48 1%
Table 6 The relativity between genotypes at MspI PCR- RFLPs loci in DGAT2 gene intron 6 and milk traits in Chiense Holstein

305 d 7 A S48 FL I 2% SE4 L 1% 40 V4
305 days matured Average milk fat percentage Average milk protein percentage  Somatic cell score
equivalency/ kg ! % ! % /(1 000cells/ mL)
AA 10 010. 66 £947. 87 3.34%0.25 3.05%0.15 5.83%0.48
AB 7 439. 31 £505. 57 3.21%0. 14 2.85%0.13 5.51%0.37
BB 8 316.93 +476. 47 3.38£0. 11 2.9910. 06 5.3310.23
3 i+ % 2 b R AT R AN A A

3.1 DGAT2 EE%¥ 6 A& F MspFRFLPs #n
TagFRFLPS2 NS S S EMNERA S
ARWEEAE DGAT2 FEHES 6 N 7 1 K Il 51
Msp FRFLPs fil TagFRFLPs 2 £ 447 . Hrh
Msp 1 BV 22 25 AT 1R 2 AN A 3 DA 7E v [ 1 7
Tl R (6 05 | 1 it #4720 A0, BRI, 3K 2 ANSEAT [
T [ P A it ol v 35 308 A7 7E, 1A A5 1 B B AR 1%
HAEAE SRR AL DT . T aql ) 2 25 36 A 1) 2%
fr A B AR P92 & AR w2 3 AN
Tl A KK |~ H A REARFIAE x & 7624 43 A, .5
ATBRARARAK, 75 2 AN PG 2B b 10 20 A % dse e,
WHRA 1% F129% . FEEFEA LK B (1) IXFh 4 A
B 1) J5 DR AT P R, o Ji PR A S AR A AN T I
FEAR, i FLAXAE [ () — S8y SR e AT oA 5 —
ol Jg PRI D) 56 4 AH 52, 1 R R AEAEAR A CARY, {5 i T
s MR AR, A AR A 1 A AR E FF B T
MR P OE WK . (R0 IE 9 BR ROEAT R [ A Ah

I WA N AL R 5 FR) BASCAHIE ST A
B 2 AT 0GR IR A Al R, 52N
FA A=A rE AR L, P 2 s AR A A
A&, T L[R2 A FE R 2 A SR A AT 1R KA
) o DRI, 648G 2R 0 RN R84 22 FEPEE 700 3
[ 3 b Aot P IR R AR SR A — e R L.
3.2 DGAT2 EEZ 6 A& F MspFRFLPs 1 TagF
RFLPS2 NS B R 54 AL ERXAMR

55 RN AT A B R CARUAH G I 1 35 BRI (1) 2 38
PERT REAGI A FL M2 LA R R AR BR SRR AH G o A
WEFEP ARSI 2] DGAT2 2L EE 6 W& T Mspl B V)
ZAMS =W AR I R B B E AR, AA
RIAME P FURR H L BB Y5 0. 61% ; (%N
WA AR [ A B A p A BIEIE . R 2 AN
THETRA AR E T 75 ] G5 16 5%
mRNA By#Erpile g SR . 4= i 42 0E, H-
FABP JE[R % 2 W& T2 &M S5 W A G .
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Msp FRFLPs and Tagl-RFLPs in DGAT2 Intron 6 and
Their Effects on Bovine Economic Traits

XU Xiuwrong"?, GAO Xue', XU Shang-zhong" , ZHANG Ying-han’, REN Hong-yan', LI Jun-ya'
(1. Institute of Animal Science, Chinese A cademy of Agricultural Sciences, Beijing 100094, China;
2. Northwest A griculture and Forestry University , Yangling 712100, China)

Abstract: PCR-RFLPs assay was used to investigate polymorphisms within the cloned introns 5 to 7. A
Msp FRFLPs and a TagFRFLPs were detected in intron 6. The Msp FRFLPs is common in all the detected
breeds, but the Tagl-RFLPs only was founded in Chinese breeds, and allele B( bearing T base) is rare in
Chinese breeds. Associations between the founded Msp FRFLPs in intron 6 and carcass traits in the seven
beef cattle breeds and two Chinese dairy cattle were tested , no relation between Msp FRFLPs and body fat
in beef cattle were founded in present study, but the individuals bearing AA genotype had higher( P <

0. 05) dressing percentage. Individuals with genotype AA had higher milk fat percentage( P< 0. 01) and dry
material percentage( P< 0.05)in Sanhe . For the TagFRFLPs in intron 6, the present study only tested the
carcass trait§ difference between genotype AA and AB in Luxi cattle, but no associations were founded.

Key words: DGAT2 gene; beef cattle; dairy cattle; economic traits
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