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Application of M ilk Proteinsas GeneticM arkers in
Holstein Cattle in Beijing

ZhuM eixiang Zhang Yuan
(College of A nimal Sciences and Technology, CAU)

Abstract A total of 731 Holstein cows from Beijing area was used to detemine the
genotypic and gene frequencies of milk protein types, and the relationships between milk
protein loci and milk production traits M ilk sanples were typed by polyacrylamide gel
electrophoresis (PA GE). Effects of milk protein loci on milk performance w ere exam ined
using animal model (singel-gene analysis in which each milk protein locus was analysed
separately and multigene analysis in which all milk protein loci were analysed
simultaneously), amed to demonstrate the possibility of milk protein polymorphisn to
conduct subsidiary selection as a geneticmarker. The resultsof animal model indicated that
ome effectsascribed to certainmilk protein genes in the single-gene analysisw ere not effects
of themilk protein gene itself but of linked genes V ariantB or avery closely linked gene of
B-casein, k-casein, f-lactoglobulin affected percentages of milk protein and milk fat,
respectively.

Key words Holstein cow s milk protein; milk performance; animal model; genetic marker

[1]

1 1999-12-16
100021

’ 1



75

A schaffenburg

11

12
104

13

B‘Lg) [3 5]
[6]

14

0d
7]

15

16 —

161

D rewvry

305d

, 30mL (

(e-CN B-CN KCN)

3 3 4( )

[8]

[2]

0d

2

1953
A, B

(o a

305d



76 2000

(1) Yijkm= hysi+ p;j+ b1 (Gijkim - E)+ bz (Gijkin - E:) ’+ mp«+ ait €jm
(1)
Y ijkim ; hys v bt ;
c ; mp« ;o ms=
(2) Yikmn  hys+ pj+ mse+ b (Gijxmn- E)"' bz (Cijkimn- E) “+ mpi+ an+ Gjkmn
(2 ,
* Yijkmn ; Pi ; Cijkim () b
,oal ; Gijkl
162 ,

(1) Yiikmnop= hysi+ p;j+ b (Cijkimnop - (_3)+ b (Cijkimnop - (_:)2+ 0s1-CN «k+ B‘CN i+ KCN nm+
B‘L gnt Aot Eijkmnop

(2) Yijkmnopa= hys+ pj+ ms+ b (Gijkimnop- E)+ bz (Cijkimnopa- (_:) %+ 0-CN 1+ B'CN m+
K-CN nt+ B‘L got apt Eijkmnopg

,0a"CN «  0~CN ; BCN1  B-CN ; KCNm
K-CN ; BLgn BLG ;
2
( , ,
)
21
( 1 :0aCN , BCN , KCN B-
Lg ( ) BB,A'A’AB AB oisl-
CN AB,BC,CC , BCN
5 , AALAALAALAB  AB, Al BB K-CN
BLag, AB ol a BB ,B ,
fo.11 ol a B :
A schaffenburg (1968) , ol a B
(2] : osl-CN  ota ,BCN,KCN,fBLig :

, Hardy“W einburg



5 77
1
0&-CN BB 722 Q 988 A 3 Q 002
AB 3 Q 004 B 1 450 Q 992
BC 3 Q 004 C 9 Q 006
cc 3 Q 004
BCN AA? 23 Q 032 Al 669 Q 457
A'A? 612 Q 838 A’ 741 Q 507
AA? 43 Q 059 B 52 Q 036
A'B 10 Q 014
AB 42 Q 057
K-CN AA 281 Q 385 A 930 Q 637
AB 368 Q 504 B 530 Q 363
BB 81 Q 111
ol a AA 0 0 B 1 460 1 000
AB 0 0
BB 730 1 000
fig AA 80 Q 112 A 545 Q 373
AB 381 Q 521 B 917 Q 627
BB 268 Q 367
oaCN , B-CN , KCN , S g ( ) B.A%
A,B;0uCN A,C ;BCN AT : A? B
, A’ KCN  Big, A B ,
Q6 [10 12]
22
2 BB )
0-CN AB BC 101 kg 224kg , CC 165 kg
BB ,
,BCN AB ., AB A'B
, AB
Q 28%,0Q 29%,Q 61% ,
A'B , B , Al
[9]
2 : KCN BB :
: AA Q 09% KCN B
KCN BB (12,331
BB ,BfLg AA 148 kg, A leandri(1990)
: fLg AA BB : b,
JAA BB Q12% Q 04% Q 08%, BB

[11, 16]

51 AA



78 2000
305d
m/kg w /% m /kg w /% m/kg w /%
0&-CN BB 0 0 0 0 0 0
AB 101 Q 06 22 10 - 017 -960 -023
BC 224
cc - 165
BCN A'AZ? 0 -Q06 -209 -ao01 -Q09 - 003
Aal - 194 Q 37 6 31 - Q02 - 10 80 Q 66
AAZ 62 -Q27 -524 - Qo7 -840 -031
A'B - 296 Q 28 2 09 Q 29 26 30 Q 61
AB 167 0 0 0 0 0
K-CN AA - 69 - Q15 6 47 - ao1 190 -Q25
AB - 138 0 Q 99 0 - 310 0
BB 0 - Q08 0 Q 08 0 - Q013
Big AA 148 - 012 - 1150 - Q04 Q9 - Qo08
AB - 73 -Q043 -69 Q 02 -260 -0Q01
BB 0 0 0 0 0 0
23
3
305 d
m /kg w /% m /kg w /% m /kg w /%
0&~CN BB 0 0 0 0 0 0
AB 98 Q 05 11 5 - 012 -84 - 010
BC 186
cc - 183
BCN AA? 0 0 0 0 0 0
A'al - 233 Q12 24 5 - Q02 -a7 Q 58
AR 56 -Q2 -216 - Q05 - 78 - Q27
A'B - 275 Q 30 10 8 Q 25 27 6 Q 55
AB 205 Q 03 22 -ao1 21 Qo1
K-CN AA 44 - 029 85 Q 03 48 - Q19
AB 0 0 0 0 0 0
BB 147 - Q05 11 - Qo7 32 - Q18
BLg AA 184 - Q17 - 118 - Qqo7 Q2 - Qo7
AB - 57 -Q039 -65 Q 01 - 30 0
BB 0 0 0 0 0 - Q02
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