GEEWFSE 39(1) @ 25 ~ 33, 2006 25
7 B 2 BS R ¥ freemartin DNA #8] (U

MEEE ) BB MEE OO PO
b%[{ﬁéé}?(Z)

WeEETH - 94 4£ 10 H 20 B #%2HI - 94412 20 H

L

Fo BRA 1 1 i R 7 S iR B B HEAHME MRS (freemartin) DNA Rlllik » 0T TEBERE SR
BeRaE BT RE - B 1987 £ 2003 00505 - a1 1284 i - H 8 iaR Ty 2.9% (37/
1284) > & RN 1.3% (17/1284) - SEREMIIGAILCIY 1 skilie 726 DL E G s LA B 2
BRAILH - A8 17 AN G 200G 1 R IEH M (5.9%) B RBE®RET
Fofd - MEMERE R IEE 4 o U PERIGEC AMX/Y Sz 6 - 305N — 50155 3 a5
PRG-I DNA - GRS R O < MG R R MEPE RS RIS - 17 3 i 52k Sl fr 2R3
BT HEVE R NAY - St 20 B AIE R HERHIEVE G - AGBRR T AT B AL F R 2.5% L1 L - DU
PAARRC AMX/Y S5 HERHBENERS - B —fE 2 nT 550 DNA 73Rl U5 - Ml SR rTEe (IR AV E Ry
R R IG r AR -

B ¢ 2~ SN HEAEMEVERS A -

)

R BlaEY) - R SR A AOBSRAEER - = e s M ia R B SR BE R T- H -
fala=s (twinning rate ) [RINLHE ~ X RFEHIAFTALS » WHEAEE TN H GG LR 4
(Karlsen et al., 2000; Johanson ez al., 2001 ) « KZ P25 FEATEER UGS ZEA 1% (Rutledge, 1975) »
HAHITE 2.5~5.8% » {HFEAE X INAI AT EEESE 10% (Komisarek and Dorynek, 2002 ) o JEFHMEM:
R FEE AR R 2 AN ERIRE P TERE PR A - k4 (Tannuzzi er al.,
2005) ~ #3=F (Smith er al., 2000; Parkinson et al., 2001 ) ~ [[[5F ( Szatkowska et al., 2004 ) KFEHIAZ%
B (Padula, 2005 ) - JEAHREMEBERY 20 B2 AN ERYSEALEINEL - HEVEARJEE S - Tl
B E AR - INER/NERE RN TEIMNEL L EEE S R e e S AR T 2 - (HEE

(D Tk =EZ AT FEAE I ERE 1305 58 -
Q) TR REEZT B OF AR B E M T -

G) TRt =EZEGEERBAEZEM -

4) WENEF » E-mail: yuchia@mail.tlri.gov.tw °
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HHRER HIRK » WA SREIMNBRE R (JF > 1981) o SUECHEAHIRE - e 4 2% 4= i IR AT H il e
i AR LB s A b o HERRERIE M T — AR R SR MR B P B ST AW T
SEFE B i SOAHGEAYIMAS » S ARETE G SO R 1 AR FEE 2 BRIV Se o PR R e 1
B o REFER 40 KER2 - JRIRIERT &AMl & B4 (Mellor, 1969) » E4h - BB R4 4= 2
HE Eh L G I A R B 52+ BEAG A B R A e v B I v {8 LR & 365 o e SR s B ) IR 22 43R
(Komisarek and Dorynek, 2002 ) »

HERHBE MBS A7 2 AW IHE S MBI 20 F 51+ ELECHEVE SRR R A H AR BTV T RERIRRG R UIE LI
PRI ST B A B — MRS - P AR ISR 20 A DR A OREE T EAHIIE M 9 [RIEE - SHOTAsRl A
FECRHEFHE MRS st B B 2 - HEARMECE R T eh 2 )5 ke & A R R S R IR R - A
DB 1.6 2253 » 5 12.5 A5 EBSE R ARESG - IR T8O A > Ak T HEMHIEME
e 0 ALK AR SIGE B BN SRR AKY 13 o BB == kgl )57k E DA e A A AR HE 7 3 E 1
A= i AR BRI SRR A XX B XY MRS &84 (chimerism ) 2R{EH]
(Eldridge and Blazak, 1977 ; Zhang et al., 1994 ) - H{ZHHIDNA T S i HERENY 51 - E
F%#E DNA FrBtmillaz 20f DNA B2 &G GHIRE - BUSEZ 4 H5K# DNA (genomic DNA)
% FIAY PEgetafs BAOREEMES[F (primers) @ #REGHFSE (polymerase chain reaction) ZHY
W R L T BRI R € DNA FrBy - DNA Jr Be eIk T g 24 - RIVTHIERL A2 &5 F it A
HEMESS (Ennis e al., 1999) -

R R B TR B R B B 2 S R R R SRR AR AR - AtsEh
IR TR T TR e AH R T #0 DNA Rk » DB — I 5 vl SEny #E 7 EAH
HEPERST DNA Z3 A Al 53k - AR B B SR iR (7 2 A T SR B A 8 -

MFERTTIA

L. Bl
GBI AT EL S AR 1987 4728 2003 4 LA 308K - Jh3H 1284 s - Sepk el
WA 20 e A A Lk T B R TERE + DAGF T kAT AN e S o -

1I. Freemartin DNA A
(i) IfMA% DNA i
L EREE S T e 50— A4 338 UEf TR A A S B 3 i S I S s (- 2 SR AR I A -
2. BREE A A s LB R U0 S S s e M (e B A SR I AR (B EEE IR R —
SHAFA) -
(ii) DNA Z<HY
B2 IMAEE 3~5 ml » DUTiEE DNA ZEEEHIH Puregene™ DNA Isolation Kits ( Gentra Systems,
USA) ZEHUHIMER DNA -

(iii ) BEEREEH S e

] Ennis and Gallagher (1994) A Ay MERIERDS |74 AMX/Y - #FH8RS [ 75150k
AMX/Y_F 5'- CAgCCAAACCTCCCTCTgC -3'

AMX/Y_R 5'- CCCgCTTggTCTTgTCTgTTgC -3'
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BOREHERET » RV BRI A0 1 iR o SEVITRITT 0.2 ml FRIEE 501
A TRV - BEREYIAT _EREGE K3 7K o D BRI SMR U RV F RIS T o PCR [ HERR(T:
7Ry 94°C 5 434 5 FFLL 94°C 30 #i ~ 59 °C 30 F ~ 72°C 30 # » HHETT 35 RAGER © ity 72°C
5 3§ o

(iv) vk ~ B HIRE

HYH 10 1 PCR EEWIN 2 111 loading dye BA RS » W LATHIEE 100 base pair ladder & DNA FrE%
A/IMEEE > A Muppid I E kS 3.0% agarose gel J541E > 0.5X TBE buffer » 100 fRFFEEHEE »
k& 50 43§tk o 1 agarose gel B A& ethidium bromide 0.5X TBE buffer H14ff 20 43§#1% » FfH %
SM& (Spectroline, USA ) #{ELEEVKFEENMETT AR o FIREZMRHE Ryl M 2 . 280 bp DNA g » I
PEAEES I E 217 bp Bil 280 bp DNA Jy B »

#1. 4= Freemartin DNA £l PCR [ZJEYIHL /3

Table 1. Ingredients in PCR reaction mixture for bovine freemartin test

Ingredient Concentration Volumn
Polymerase Taq 5U /ul 0.3 ul
Primer AMX/Y_F 10 pmole /ul 1.0 ul
Primer AMX/Y_R 10 pmole /ul 1.0 ul
DNTP 25 ng /ul 1.0 ul
10X PCR buffer 2.0 ul
Distilled water 12.7 ul
DNA template 100 ng /pl 2.0 pl
Total volume 20.0 pl

FESREAET 3R

L. S ufE=R 547

SIHTATER B L TR B G A BT 1987 4E 2 2003 SEFLA 0 IE0 sk - dhET 1284 1 (£2) -
H A EERTRER Ty 2.9% (37/1284 ) » BLEEERIRARE 1.3% (17/1284 ) - Rutledge (1975) 5% 1840
FE 1974 FFAF SRR A ERIGRSORIE L - RS HMAF MR SRR RN 1 % - 2o
10051845 1 nTRE Ry e ifafls - 204hi &F (Brahman ) BlEE34= (Santa Gertrudis ) AYEEfIfG=R43 7]
5 0.2% B 0.4% > |14 (Hereford ) ~ %544 (Shorthorn) JKZ: A&l (Angus) HYEEUG=R3 7
R 0.4% ~ 0.7% & 1.1% 5 iiAEFLA-G0RER - fa R4 Bild - e A nU S RE =R A3 T Ry 3.4% B 8.9% »
HURAA RSN ISR 5 i B | RSO R R A A S il =5y 1.6~8.8% < Kinsel et al.
(1998 ) DAIE3E 260 534450t 52,362 FEEkETAL A A BE M ln Ravfala R+ - AR SRR n
1983 41 1.4% %= 1993 FEHY 2.4% FAFEERSEMERIN » AFEFER R MEES - HPIER 1.0% $InZE 5
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LI ERY 4.1% DL |+ Johanson et al.(2001) 43#7dE3E National Association of Animal Breeders
(NAAB) RH-BIEZ R » [ 37,174 SHAFELRCAY R 43160 1,324,678 fRRYALsk - BUR MG
Ry 5.02% » FRAGEEER (0.021~0.087 ) » NFBLEC RV EENIG R 1.6% ~ 8.0% » HFEENGXIM
fem 0 IR 1.63% WEINE 5 AR 7.19% 5 A ERE SRR (CFR 4~5% ) » ZREFFRR
Bl RGBT iR nI eI T RRY 1 % R A RIS INEZ R AImT§EE#10% (Komisarek and
Dorynek, 2002 ) « A=Y EEfia=RERTEAN R iR B AE K P 2252850 - REIZEIA SR @A 4~5H
AR LR A (5.88%) - ifiAE 10-12 A3 R 4.23% KA EENEG= (Johanson er al.,
2001 ) o 7 A Pl B AR R EE UG R Ry 2.9% §% Kinsel er al.(1998) #it5HY 2.4% 15 > {2
e — TR (3~5% ) K2R > AR TALAYSCRERIAYAS IR » BURSE0 R AR B T RE S i
faRBEEARK -

2. (THBE R B e A S B A SR R R e B 2L T Bl R B
Table 2. Twinning rate of Holstein dairy cattle in past years of animal farm of LRI, COA'

Year Births Twinning rate :\Zf;?j;iii lf:ertizriazgﬁ“ Normgzlllfi:emale
1987 89 2.2(2/89) 0 0 2
1988 83 2.4(2/83) 0 0 2
1989 65 1.5(1/65) 0 0 2
1990 61 1.6(1/61) 1.6(1/61) 1 0
1991 71 1.4(1/71) 1.4(1/71) 1 0
1992 90 1.1(1/90) 1.1(1/90) 1 0
1993 70 1.4(1/70) 1.4(1/70) 1 0
1994 58 6.9(4/58) 5.2(3/58) 3 1
1995 84 5.9(5/84) 3.6(3/84) 3 2
1996 51 2.0(1/51) 0 0 1
1997 76 3.9(3/76) 0 0 3
1998 83 3.6(3/83) 1.2(1/83) 1 2
1999 73 4.1(3/73) 2.7(2/73) 2 1
2000 88 2.3(2/88) 1.1(1/88) 1 1
2001 84 4.8(4/84) 3.6(3/84) 3 1
2002 72 0 0 0 0
2003 86 3.5(3/86) 0 0 3
Total 1284 2.9(37/1284) 1.3(17/1284) 16 21

' LRI, COA: Livestock Research Institute, Council of Agriculture, Executive Yuan.
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£ Padula (2005) AYLERHIMEY: B SOERR B b i AT MG - K — e RIEEls - ms
MR 24T 80-95% R A B RIMEANMEMERSE (Marcum, 1974) » WUEH] 10% < Vit 207F ATRE
HAEFREN » Aplletaill e RUEEMa Ll - 1Y 1 g/ A s B B MRsAi R - 3 17 B
PSRRI P 2R | SR IER S > IERRE 5.9% > B H A REHREITHCR - EF]
FE FIEH A o Zhang et al. (1994) DISLEESRAL AT 727 SRR 20 -ROIMER - 5 82.5%
(6007727 ) FolERHMENERS + 0 Buoen er al. (1992) AU HIFEGE 92% - A B b SRR 207
H94.1% R HERRMETERE - BOASORCPER - FTREELICERAVEAR VAR -

IL AR

AP TERHIE T B B PR P T e AV B E R B A (Marcum, 1974; Zhang ez al., 1994 ) BagL{f
BB (Zhang et al., 1994) 5b - FEFIPEAIRS 5205 DNA Fo1JiG & B G S Er 231 E VIR
Tl T P 228 f o] PRt L e e b ] o T A PR BS (5 8 7Y /715 (Aasen and Medrano, 1990;
Miller and Koopman, 1990; Ennis and Gallagher, 1994; Cavalieri and Farin, 1999; Ennis et al., 1999; Park
et al., 2001; Peippo et al., 2002; Takagi et al., 2005 ) - Aasen and Medrano (1990 ) [ 2 &EEH S
JELL ZFY/ZFX 514 » 435I X Qetmfigil Y etaighi @ DNA [FHIHgHE DNA B (445 bp) > i
RH Y BetrfigFi e DNA FFIRIERY DNA Fr BeABREIEGPs A PS5 » LAl # Pstl YR 344
bp Bl 103 bp Wflil B o [KItL - HEVEA-BLHEAHRE VRS- nT ke 3 5 DNA Bt (445 bp, 344 bp ¢
103 bp) » [fIIEHMENEA UG 1 {68 DNA Jr B (455 bp) #hiitl « Schroder er al. (1990) LLY Hetrj
BOV97M (Miller and Koopman, 1990 ) %7€ DNA FF¥1[34iE 97 bp DNA FrEET T2 ME RIS € -
HEVEA IR AT BB HE 1 56 97 bp DNA Jr B - ITMEMEFIRRUSELL Fr BeAs ity o Olsaker er al. (1993) W
WAAH S [ HHET T HEFHE P R Al - Horh—#H5 4 (BRY - 4a) "I Y BetafSF?E DNA fF51HY
T 469 bp DNA FrE% » iS5 —HH5 [T (satellite sequence 1,709 ) FHtEYE: el M2 DNA & ] H4iE

BN PR IR

Mo 3 % 5% % 5 M
12 3 4 S5 6 7 3

Lo 7 AMX/Y PR3 E R 8 HEAHIE M 8 2 DNA ARl 8 kBT < Lane 1, 8 : 100 bp DNA
ladder ; Lane 2, 7 : IEHHEMEZF 5 Lane 3 ¢ IEHMENEZ 5 Lane 4« SV EENufEHEMEZ 5 Lane 5 ¢
SRR HEAHME RS - Lane 6 @ SRS IE R ENEA -

Fig. 1. Diagnosis of freemartinism by AMX/Y sex determination marker.

Lane 1, 8 100 bp ladder. Lane 2, 7 normal male genomic DNA. Lane 3 normal female DNA. Lane 4
heterosexual twin male DNA. Lane 5 heterosexual twin female DNA(freemartin). Lane 6 hetero-

sexual twin female DNA (normal).
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Hi 246 bp DNA FrE% - Ennis and Gallagher (1994 ) FE#581/-4 amelogenin FE[E| 53 Fy R Y 43 B 72 X
el (class 1) B Y et (class 11) 0 B {AZEIRIAEEE 15 exon [F4IHH » amelogenin class 11§
amelogenin class 1 4T 63 bp » [RIFLEEF T —#H5 [ F T DLIHENE4-5 DNA BgiE T 280 bp DNA Jv
B o M EABEPEZF 42 DNA B9 280 bp Bil 217 bp DNA FrE - W EEGEIT LR > AT
Schroder et al. (1990) TEAGHIMEPEERRIGAYZRFA] - HASTEAN Olsaker er al. (1993 ) BFFHERCAIERE
I (internal control ) » FEAFZ4[] Aasen and Medrano (1990) FiiffEsft SRR E]Z (restriction
fragment length polymorphism, RFLP ) 74~ RI8EE - A ESHER] Ennis and Gallagher (1994 )
BY5 [ F-RETT 338 SHATREA-EHS - 3 Ma St MEEENuintrds R O5aE HLBTRE STy S BN G 1 far
B (RS EIER AE BT MERIEE o #REUR 338 DHAT R DNA Azl H A4 1 B
EERMRE RS SRR RIS A R R RIAY - G Setr oA K Ry EAHMEPERS - 1T
AT A S BRI R - H DNA PRI E B R e (& 1) -

=a
=113

AGRER T T B R SR B A BB I 1987 4R 16 SRRV RS, - BRIl
BaR Ry 2.9% » FMEEMIERE 1.3% - BUEEEMGRAGATEEMERY 45.9 % - AMX/Y 5] 7-#lfE
T ATE R — s HAEREAPE RIS EARRC - N H TFF R MEARME P RS E VA A - e & Rl
VRSB - T HAE A R ET A R E R TS Bl BE A T > JA rTRERS I MR SR AR - 12
TR KU AR L RHSE 1 A FE AN 2A Bl - P DU P e BB AC RO - (RIE - R iAo e AL
(RSl - AME AT > S SR 202 75 R MERFIMERE RS - JR AT HERE T A A7 207 SELE VR R A -
LRI BT R KRS B Bl 1% - TR A7 2 7 i B T 8 BT A 53 i SRR A I BB R

i
AGABEART T TR B AT O3 SERHEGTEE T 54 B A J G R e A 07 B e

%) 93 FER}-3.1.3-55 L1 (2) WIFERCESORE - 1TE e Z B e A e B e P S R g Bh &
FHCSR BB AR (R g AR i B - RIS -

P!

FEARIE o 1981 « S H AR - pp. 80-81 » BIN/iwaEfH - HAL -
Aasen, E. and J. F. Medrano. 1990. Amplification of the ZFY and ZFX genes for sex identification in
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Twinning rate of Holsteins and freemartin DNA
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Der-Yuh Lin ¢»), Der-Wei Yang ¢*), Yu-Chia Huang *’ ), Jo-Ching
Chen > and Ming-Dhe Wu (%’

Received : Oct. 20, 2005 ; Accepted : Dec. 20, 2005

Abstract

The objective of this study was to investigate the frequency of twinning rate of Holsteins and to test the
reliability of DNA freemartin diagnosis in Taiwan. A total of 1284 reproductive records in Livestock Research
Institute, Council of Agriculture from 1987 to 2003 were analyzed. The twinning rate and heterozygous
twinning rate were 2.9% (37/1284) and 1.3% (17/1284 ), respectively. Rectal palpation to diagnose
freemartins was held at about one year old of age for the heterozygous twins. Only one heifer was normal in
these 17 heterozygous twins. Tracing breeding records, the "normal heifer" grew up as a normal cow and
eventually gave birth to a calf at last. There were four set of blood samples applied for the reliability of DNA
test, including the "normal heifer's" and three other heterozygous twins parturition on a dairy farm in southern
Taiwan. AMX/Y was selected as sexing genetic marker to identify genotypes of these animals. Results proved
that the genotype of the "normal heifer" was a normal female, but the other three heterosexual twins had male
genotypes. Results from this study indicated that twining rate of Taiwan Holsteins was higher than 2.5% and
DNA test result showed that AMX/Y genetic marker was a simple technique for diagnosis of freemartin in dairy

COwS.

Key words: Cattle, Twinning, Freemartin, Genetic marker.
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