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Abstract

Chortip Aroondechachai* Chancharat Reodecha? Duangsmorn Suwattana? Monchai Duangjinda®

GENETIC POLYMORPHISM OF BETAAND KAPPA CASEIN IN CROSSBRED
DAIRY CATTLE

The objective of this study was to determine the frequencies of the genetic variants of the beta and
kappa casein gene in 87 crossbred dairy cattle. Beta and kappa casein genotypes were investigated, the first by
an allele-specific polymerase chain reaction (ASPCR) and the second by a polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP). Three beta casein alleles of A, A2 and B were found, with
frequencies of 0.30, 0.61 and 0.09, respectively. In total, five genotypes of A AL, A1A% A2 A% A’B and A'B were
found, with frequencies of 0.06, 0.41, 0.36, 0.11 and 0.06. Three kappa casein allelesof A, B and E werefound, with
frequencies of 0.72, 0.26 and 0.02, which constituted five genotypes of AA, AB, AE, BB and BE with frequencies
of 0.50, 0.40, 0.03, 0.06 and 0.01. Theresults showed that thetwo loci in thisherd did not follow Hardy-Weinberg's
Law of Equilibrium, with a gametic phase disequilibrium of 0.45 (p<0.05). The results also showed that degrees
of polymor phism for beta and kappa casein loci, were 0.50 and 0.58, respectively.
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0.06 uaz 0.01 MuMAY MaMANNUT A wEsadaveuuduEzinlunduvednuaaiiliegluniz wgaam
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(Aschaffenburg et al., 1968) Suuduadunnululszmnns
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mwglu Tﬂﬁu‘ﬁ: Finnish Ayshire (Ikonen et al., 1996)
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2. M3AAILHAIEI5 ASPCR taz PCR/RFLP
ase Tu'lnilvesdundwazundiuadu Tao
7% allele-specific polymerase chain reaction (ASPCR) Lo
polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) @@L c?;qﬂi‘vﬂﬂéfmﬂ%%
NITUDY Braunschwelg (1998) MiTﬂawlﬂﬂﬂﬂﬂu
msmwmmuwu mmamammﬂmumgﬂmu ﬂ?El
3% ASPCR : lasl¥ DNA template 100 ng Hag
151szneuaen lulfnser Uszneudae 10xPCR-buffer,
dNTP's 1.25 mM, forward primer/specific reversed primer
20 mM T10aZBUARIMINGA 1 0.5 U Taqg DNA poly-
merase 1aU5UUTMIATAY sterile water 1 1@ 25 pl T
# PCR condition ﬁd‘ff initial denaturation ﬁqmﬂqﬁ*ﬁ
94°x. U 5 TRLT mmfuvi’wﬂﬁﬁ?m 30 39UVDY
denaturatlon ‘1/] 94°%. WU 30 W primer anneahng
1’] 62°%. WU 30 U uaw primer extension 1/] 72°%.
WU 60 U uawﬂumamumu final extension 1/] 72°%.

wu 7 i

M1 1 AIMAUY VU 18 primers N151u1RA501 ASPCR 118z PCR-RFLP

Primers Sequence

beta-casein
forward primer |:

BCN 1 5-TGAAGAAAGTGG GTT AAT GAGAAATCCT-3

reverseprimersil:
BCN 3 (A' B C F-specific)
BCN 2 (A2 A3, E-specific)

5-TTT GTG GGA GGC TGT TAT-3'
S-TTT GTG GGA GGC TGT TAG-3

BCN B (B-specific)
BCN A! (Al-specific)
BCN F  (F-specific)
BCN A® (A3-gpecific)
forward primer |1

BCNI5

reverse primersil
BCN C (C-specific)
BCN E (E-specific)

5-GTGAGA GTCAGG CTCTGC-3

5-GTGAGA GTCAGG CTCTGG -3
5-GAA ACA TGA CAGTTG GAA-3

5-GGGAAG GGCATTTCTTTT-3

5ATC AAA TGA GCT GTC CAT ATT AAT CTATT-3

5-CTCTGTTTGCTGCTGTTT-3
5-TGTTTGCTGCTGTTCCTT-3

kappa-casein

forward primer :
KP1

reverse primers:
KP 2

5-AAGAAATAATACCAT TCT GCATAATTTATT TTT TTA CAG-3

5-GGCTGT TAT TCATTT TGC CTT ATT TACCTG-3'
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@199 '1AuA Hind 111, Hinf 1, Mae 1l, Hae lll uag Hha 1
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I A =} =
P duanudvesdaaa j vessuuailith
J
na oulY °1ﬁmﬂm?’h gametic disequilibrium A
BMIves Weir (1996) Tagld xtest 910 a3
) nD2,
X' = 576 (1B
P(I-P)P(L-P)
3. mMINATIEH degree of polymorphism
degree of polymorphism (Husdstiannumainvaie
F
NINUFNITUVOIBUUARLALHUT (UMda 0-1) Tag
YsziiiumuATUed Hartl (1989) 910 A3
H=1-3p’
A = a
e P Wuanudves homozygous genotype
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Y = = Y ad
wanagutazuniiuady 31833 ASPCR 1@y PCR-RFLP
alay ] a g 1 o o ~
awldwy uvesdvwevinaaag fu dar adluasei
o w o o g
2 waz 3 awaesy MmN wsedwund Tulnilarag
' Y
anuludszang 1dde 3uIndvesdumduadu 1dun
A'AY, ATA% APA% AB uaz A'B anwdd iy ndmidy
0.06, 0.41, 0.36, 0.11 uay 0.06 MIAAY 1ATANND
9aaa A', A’ uaz B (MU 0.31, 0.61 uag 0.09 AW
aav 3 Inivesduuailihndy 1dun AA, AB, AE, BB
= g 1w
waz BE awad uIniluidu 0.50, 0.40, 0.03, 0.06
ey 0.01 MNAAL lagauDoaaa A, B uaz E My
0.72, 0.26 uaz 0.02 aa AdlumIs1an 4 wag 5 aw
AL

a ’ aa ' Aa |
NNITUATICHNIN DANUIN mmt\ﬂu‘l‘wﬂﬁum

= Y =y ~ T ]
suduadunazualiuaduliodluniz ugamungues

Hardy-Weinberg Tﬂﬂﬁu‘ﬁﬂ 993 linkage disequilibrium
AU 0.45 (p<0.05) nagiuime eadumafin e
wawmaﬁuqﬂim Lﬁﬁ]ﬁi’m 81 degree of polymorphism
mSvduudmazundiheduiauidy 0.50 uaz 0.58
ANAIAL

a d
I3
1NNITANTIAY fmmmwamwmwnﬁugmsmm

a v = =~ A o
ﬂulﬂ@]uﬂmul!a%uﬂﬂﬂqlﬂ%uiuiﬂuugﬂw v nNmnis

= 3 d’l 1 A Y = v A 2 =
AnInsall WU Vewwduadusaaa A2 wazduuailih
NFUDARA A ANVDWNNY 0.61 uar 0.72 MuaIaU

I v A AB{ ~
WudaaanugIl (common alleles) NWuIINIULTZYINT
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MINN 2 VUIAUDITY aumaumﬂﬂmﬂmimwu AUALUIDAIYIDT ASPCR

f;; primers BCN 1 BCN 1 BCN 1 BCN I5 BCN 1 BCN 1 BCN I5
BCN 2 BCN 3 BCN B BCN C BCN F BCN A°® BCN E
YA (bp) 296 296 462 270 551 414 267
und
A'A - + - - - - -
A'A® + + - - - - -
A2AZ + . % # * ) -
A’B + + + * ¢ - -
A'B - + + - - * *

() A Qy 1 a g
*hliJ@]ileW‘JJ‘Iﬂ! IUALDULD

a 2 W adg Any o o 2 4 ag v sa o A
MINN 3 VUIA (bp) VBIFU mmaum‘n‘lﬂ HAINNMIAATY IUALDUDVYUIA 583 bp mmau‘lmmﬂmmw 5 ¥UA
(Hinf 1T Hind III Mae 11 Hae III tta& Hha I)

Hinf 1 Hind III Mae 11 Hae 111 Hha 1

01 lasai

Muni

AA 59, 69, 129, 326 583 300, 283 252, 331 41, 542
AB 59, 69, 129, 326 131, 452 300, 283 252, 331 41, 542
AE 59, 69, 129, 326 583 300, 283 107, 145, 331 41, 542
BB 59, 69, 455 131, 452 300, 283 * *
BE 59, 69, 129, 326 131, 452 300, 283 107, 145, 331 41, 542

« 3Tu'lnd BB ludesdadieoulsy Hae I wag Hha 1

ms1an 4 1 assuud Tauundd Ty Indveduwuduady B-cN) nazualiha@u (K-CN) nuuaae) wazanudd 1u'lnd
(genotype frequency) Anvlulsznng

Genotype K-CN Total
B-CN AA AB AE BB BE

A'A! 2 2 1 - - 5 (0.06)
A'A? 19 12 2 2 1 36 (0.41)
A’A® 18 13 - - - 31 (0.36)
A’B 5 4 - 1 - 10 (0.11)
A'B - 4 - 1 - 5 (0.06)

Total 44 (0.50) 35 (0.40) 3 (0.03) 5 (0.06) 1(0.01) 87 (1.00)
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a = = = Y oA
MINN 5 1L AAUDRaaD (allele frequency) sumﬂum@maguﬂﬂﬂwmmuﬂwﬂuﬂsxmﬂs

B-CN K-CN
Allele Frequency Allele Frequency
A 0.30 A 0.72
A’ 0.61 B 0.26
B 0.09 E 0.02
Total 1 Total 1
aandesny msane Inunlullsznnsngudus (Ng-Kwai- 51/

Hang et al., 1984; Lin et al.,1989; Bech and Kristiansen,
1990; Van Eenennaam and Medrano,1991; Ojala et al.,
1997; Malik et al, 1998) ‘wsuduunliwadudada
E feaun wululawus Finnish Ayshire ludluuaud
11az1e318 (Ikonen et al, 1996; Lien et al., 1999) ud
Y
TawuluTawusg Holstein Friesian 9131y %§gomsnm (Van
Eenennaam and Medrano,1991; Bobe et al., 1999) Liag
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$aaa E AU 0.02 oandedny Asanval (2002) &4
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Vo o 1 o & !
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a ~ o ¥ 8 A 1 o sAmw A
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[l A v A v dy A
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Ineagnounduads lutisenumsdne
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disequilibrium 110U 0.45 (p<0.05) Il ADIMTNANNY
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