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DNA Fingerprint for Parentage analysis in Cattle
Kalaya Kengvikkum, Wiboon Tularaksa

Abstract

Blood samples of 57 Thai Holstein dairy crossbred cattle were extracted for genomic DNA by using
AxyPrep Blood Genomic DNA Miniprep Kit. Then the eleven PCR primers; TGLA227, BM2113, TGLAS3, ET
H10, SPS115, TGLA126, TGLA122, INRA023, ETH3, ETH225 and BM1824 were used for examine 11 microsa
tellite loci. Each locus was compared between the suspect sire-dam-calf for parentage analysis. If they were sim
ilar for all 11 loci, there will probability be family. (The combined exclusion probability was 0.9998) Thirty six

samples were the true families but fifteen samples were not.

Keywords : DNA fingerprint, parentage analysis, cattle.
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. = a s 5 A A 19 1 . =
(coding DNA) 1184 5% v03a0uenInua uaziaunluladeu (non-coding DNA) 310949 95%
g g
~ o < =4 [BR= ] ] A 19 12 = [~ a I'd
13l a1 1985 Man319158 as.oan UWTS wunawwe ludrunlilydou Tdnvazduatenun
o 1 a I . 1 @
MilouLIT 1A (A8 NNNALD D 1150 DNA fingerprint 1138 DNA profile 1A1MUANAAUHAINHAIENIN
. o 1 o a 4 [~ ] 1 <
(Polymorphism) 3Ue1150 1591 unANNLANM IAMmINE 1 viS o lgnanianudue-tai-anld ms1zadue
y Ip U Y
A @ Yo 1 £ =& = = A o aa ] 1 ~
WIOMTNUFNTINVOIGN AT UVIINWOATIHIIAZINUNATIHTI 1R1NAID UEURINE-1N-gn WITe
@ [ W 19 1 o o ] . 1Y a =]
Mevdumwizludiunlulyiu s1uiunateaIurue (Loci) 926 0anUANUHI DU UYBIAI8NNHAD UL
[ a It a3 1 1 ) 1 $ [
Y9IgN HuaeNuRARMoVaINe-1 TunndwmiannlSeumennu
“lumqmuﬂ”lu“l%u 130 Non-coding gene Lﬂumumumimmﬁm fiu Seniuuadn aﬂmsﬂuﬂuu
(Genome) mamaummwm Siduiiduad sz 30% Gumﬂum am‘uma«mmmumnmmummmﬂ
HaES AN Tﬂﬂaﬂymwmmmmmﬂuuaa 2 ngulngq a fio WAoo (tandem repeats) ﬂ@mmmmm

aoiftouilugen o nszawogmolududdue LaZILATINIZe (interspersed repeats) Lﬂuﬂammmam
ﬁﬁé’ﬂymﬂmmumua wumwma@ﬂummmm T Tuy wialdilu 2 ﬂam@ﬂmummanmmmﬁm
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wuludalunluanyue mmﬁmﬂwu%ﬂ ag ‘b'uﬂ‘ﬂ 2 L‘Uﬁ“]ﬂ‘ﬂﬂi 18UV (long interspersed elements
%30 LINES) Suadais 500 waaall
~ Y] g’ [ A I (] 1 Vo aa
MII3e4AIVBAVAS WD UADLI09 (Tandem repeats) 11]UF19811 NUagratenana lmeludidue
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% o 1 [} a d 1
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ABITDIDIN AT P IAINIUIUGIDG 103-107 ASY LAUNTHIWHATINGY 1 HID 2 AU 1nT Iy Ty
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wazanunuInauyuInsdies yian 2 Aedduynmalan (Minisatellite) Huad1uveadUBNIUAFIVLIA
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J.Biotec.Liv.Prod.

o o Y o A A a Ja g 2 1 I’ % ¢ . .
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@ 4 A a CAl 1 a
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Ibeagha-Awemu and Erhard, 2005) tW31¢ Taut and Renz (1984) WU MM ﬁmmwmﬂwmﬂqq (Large
. . . o ' ™ a g A o v I
polymorphism information) ttazwulunateawrusnsznenluadue wunzauhazinlIsndulumsasie
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ﬁﬂﬁuﬂTﬂm@HﬁWHﬁﬂigﬁﬂWnul.!thWEN‘Wﬂﬁﬁi’)fﬂi@]i'J‘l]ﬁ@‘]J'NH"IL%f’JVI”]f@GUTEJﬂHHHLTJHH”ILGBWUQQWBWU‘QI?W
Aad =~ = ] a Jd a ?:I d’} nm Y ?,I d’} ] o A
NUBDLTYI LASUIIALINILUUDU Wﬁ@iuﬂuﬂﬂﬁﬁu“%ﬂﬂlﬂﬁ!@ﬂ%u hlllhlﬂTJﬁ't’)llLlﬂaﬂjﬂﬂlﬂ"luu%f’]waiﬂ@?@u
3 A o 9 A 4 v A 9 I~ ~ Aa ‘I
VIVYUNU NS 2 ﬂimmsﬂuwqu’ﬂu LLagﬁﬂﬁuﬂﬂJuﬁTQ'JfJﬂ"lilﬂiEJTJWIEJUQTEJWNW@L@HL@
A J A I 9 I g} J o g
NMIATIINFIUAINWUNALDULD Iﬂf]slflf MM Lﬂuﬂ"ﬁ@3'J’l]l,‘]Jﬁ‘ﬁ)’TLL‘]J‘]J"liJIﬂﬂL%VIWIﬁ“laV] sazauilu
Fownsrndiusunated it (Loci) iilofiunuiing Lﬂu"lﬂ"lé’f“lwmﬂmu (exclusion probablhtyEP)
r411.!'ﬂTi15’f'f‘l’lel"lslli’)\‘i Cervini et al. (2006) W‘]J'J"Iﬂﬂ%ﬂWﬁmﬂi ﬁ]"lu')uiﬂﬂﬂﬂ 10 ﬂ LW@QTJ%@]"ILLWHQTI?JL’U?TWT%’U@

”l,aﬂﬂsucmma"lam"luiﬂgﬂNﬁumwmaﬂumamm FTIUIU 10 AUNUS 3Jﬂ’J"I$J1ﬂi]$L°L]1! (E.P.) hlﬂq\‘]ﬂ\i 0.9989

A UHUNUIVY

v 1 ] ]
ﬂlu@]ﬂuﬂTiﬁﬂﬂ‘ﬂIuNﬂﬂl@ul@’l]Tﬂ@'JE’JEﬂﬂmﬂﬂiﬂullﬁﬂWﬁllhltlﬂfliaaﬁklﬁuﬁﬁ'\iﬁﬂ')%ﬂqu’J-Lm-Qﬂ
U 12 ATOUAT (W@Iﬂ 12 Aed1auuln 12 A10819 uazgﬂiﬂ 12 ﬁ’Ji’)fJN) ﬂ’JEJGIﬁ] AxyPrep Blood Genomic

DNA Miniprep Kit
3 o 9 o a [} J . a
1. Tupeumsmiviwaauan Taaay AP1 Tvliwes (cell lysis buffer) Usua 500 ul asluviaena
Tulassuarduuia 1.5 ml.
a o 1 A &~ Y] 3 o A a a a
2. 1ANAIRIAeA FalaIileadumIuTadIveudsa (EDTA) UTua 200-250 ul Uarhviasaila
Wviaoa m"lﬂ{luma vortex Tﬂﬂhmmsamﬁmﬂunm 10 311
3. Yupeumsusnagmdsznevveusasullsauesnsniidue Tnofy AP2 tHies
(Protein depleting buffer) U51121100 ul Tud8 vortex Tagl¥anusgagaiiunat 10 Jui vl dhunseq
any S o = 9 < A A a a I 3 A 2 ?,’
g JumIeanienudd 12,000 500/400 Ngungiilnd asazatsusnitlu 2 Fufeazneudiinia
A I [ A ~ 4 £ de a g '
niludrvilsznevyiialisauvesaduazvearalle FaNsuUADUB0Y



osansinAlulagBonmuwniswanuadand

1Y 3 d' 9 y 1 Aaa [} 4 d' 1
4. nasnntugaveararnldnnmsiluldadluvaeaitimuaedut  fdwedlunasalulas
an 4 o [ A an S o a 9 <3 A g = ng
wruaNIFvUIa 2 ml il laluaTousuaid Jumieadrenus 6,000 50407 1Wunal 1 A Navea
~ Y o y 9 a g A 1 a 4 Aaa
mannsedldnasnnmsilu vldaznoudinwemassguuilunesvesnaoaiiimy
Yy aa a o 4 a aa 1
5. M3szanARUelagMIaN WIA 1Wimes (washbuffer) 3ua 700 ul asluaznoufioueeg
=Y 4 Aaa [} 4 d‘ 1 an 4 :/I QSI 9}4‘ a9y
vuurulmesvesnaealtimuneauy fdweglunasalulasmuaiiduina 2 ml asndingurgiives
I =1 o 3 o 1 A Aany Py ~ 9 I~ = =
Wunar 2 wn vaeaniiuin i ldluaseasuaiad Tumdesdiennus 6,000 580/0% Hunar 1 w1
3 { a [ 4 a ]
6. MIvzaensan 1 Taedy W2 TWwes (Desalting buffer) Y51 800 i aslutrunsoIves
Aaa [ 4 d‘ 1 Aan o o 1 d‘ an 4 y d‘ 9
vaealtimuaeaut Nawedluvasalulassuaihdving 2 ml ihf/ldhuasousuava Junidesdie
< = S~ =1 Qy
A71157 12,000 50U/ Wunal 1w naveurad il
09: { a Y 4 a [
7. M3¥zaansan 2 Taaan w2 11wlos (Desalting buffer) Y3118 500 ul aauuununsoalumiasa
Aaa [ ¢ A ] Aan o o 1 A an ¢ o ~ 9 <
Niumuaea Nawedlunasalulasuaihdving 2 mi. il lalunseusuard Tumisedrsnnus,
A d = Qy Y IS ad 3 A Y 1 1 A A 1
12,000 501/ (Hunan 1 Wi nevearadll (msarenuadwe 2 ase weliuiledundenseasaen
{ Aaana d [
foniilfnseveueulyinie eenlfuveuralsunua)
Q’l} 3 ad ] a o 4 a
8. TUABUMTNVADWBNINUAUNTDI Tnaiay TE Uliles (TE buffer) USuiae 80-200 pl aelu
1 Aa ad Aaa o oA 1 an 4 A Y
uRuNTeINtinznouAUBYoIaRAllmUAsaN Nawegluvasalulasuaridvina 1.5 ml. iiveldens
@ I'4 aa Aa A [ o I'4 a g 1
aza1e TE ivivlesazaeazneudiuenanegnurunied msazaretiviesszazarsfdueanununies

1 an 4 3 Qy PSS a Y A o v A A <3 ~
aqmagiuwa@ﬂ”lﬂmwuﬁwm uazmm“hmmmuwm 1 w1 dndumlesnanusn 12,000 50U/UIMN

q U

widdidweazarveglutivivies

3’; a' =Y 4 a\ Jd o o
TuAdUMINNYTINUAP WA WITNTD13 (Polymerase chain reaction —PCR protocol)

Auadue Y5178 20 ng /ul aslua1sazaly PCR-reaction 151188 14 ul Ha1l52noudne 5.5 ul
m@ﬂﬁ‘%ﬂiﬂv\liluﬂgﬁﬂ%(Stockmarks for cattle Bovine genotyping Kits) (g dNTP e 151191 4.0 ul 1@y PCR
buffer3.0 pl LIag Ta Taq polymerase 131191 0.5 ul (Ampli Tag GoldTM,PE Applied) @mfm%%ﬁ@ﬁ“l@@@u‘lucﬁ
USma 1.0 ul. inlSnadiduedioniosieridiomsiiunonaedid e (Denaturation) figangil 95°C
WY 15 Wi Miidens 31 smﬂﬂm?mfumﬂﬁmmmﬂﬁxﬁum‘ﬁqmﬁqﬁ 95°C W 35 311 Yuiaes
anncaling 71 61°C YW 45 3UNT $UR 3 extension 7 72°C U 60 11T ATNTOUAUNNHANAATITDIT A0

2% ethidium bromide stained agarose gels.
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A 9 ul S s ®\ . . . Ao
ATNN 1 VoUAINTIUBINEDIT (StockMarks for Cattle™ ) 1111 Bovine genotyping kit UBdUTEN ABI

Locus Size range (bp) Primer sequence Reference
TGLA227 64-115 F:5’-CGAATTCCAAATCTGTTAATTTGCT-3>  Barendse et al., 1992
(D18S1) R:5’-ACAGACAGAAACTCAATGAAAGCA-3’

BM2113 116-146 F:5’-GCTGCCTTCTACCAAATACCC-3’ Bishop et al., 1994
(D2S26) CTTCCTGAGAGAAGCAACACC-3’

TGLAS3 147-197 F:5’-GCTTTCAGAAATAGTTTGCATTCA-3’ Barendse et al., 1992
(D16S3 R:5’-ATCTTCACATGATATTACAGCAGA-3’

ETH10 198-234 F:5’-GTTCAGGACTGGCCCTGCTAACA -3’ Toldo et al., 1993
(D5S3) R:5’-CCTCCAGCCCACTTTCTCTTCTC -3°

TGLA126 104-133 F:5’-CTAATTTAGAATGAGAGAGGCTTCT-3" Barendse et al., 1992
(D20S1) R:5’- TTGGTCTCTATTCTCTGAATATTCC-3’

TGLA122 130-193 F:5’-CCCTCCTCCAGGTAAATCAGC-3’ Barendse et al., 1992
(D218S6) R:5’-AATCACATGGCAAATAAGTACATAC-3’

INRAO023 193-235 F:5’-GAGTAGAGCTACAAGATAAACTTC-3°  Vaiman, et al., 1992
(D3S10) R:5’-TAACTACAGGGTGTTAGATGAACTC-3’

ETH3 90-135 F:5’-GAACCTGCCTCTCCTGCATTGG-3’ Toldo et al., 1993
(D19S2) R:5’-ACTCTGCCTGTGGCCAAGTAGG-3’

ETH225 135-165 F:5’-GATCACCTTGCCACTATTTCCT-3’ Steffen et al., 1993
(D9S1) R:5’-ACATGACAGCCAGCTGCTACT-3’

BM1824 170-218 F:5’-GAGCAAGGTGTTTTTCCAATC-3’ Bishop et al., 1994
(D1S34) R:5’-CATTCTCCAACTGCTTCCTTG-3’

SPS115 230-250 F:5-AAAGTGACACAACAGCTTCTCCAG-3’ Moore, S.S. and Byrne,
(D15) R:5’-AACGAGTGTCCTAGTTTGGCTGTG-3’ K. (1993).

a J a a s Y 4 . 1 a 4
'JLﬂiWZWﬂﬁlﬂmNawaﬂﬁc?f@'liﬂjﬂlﬂ%‘ﬂﬁ Automated genetic analyzer U ABI 3130 LagUAIIEH

= ~ 1 i 9y .
Lﬂiﬂumﬂuwa-uu-gﬂ A2911/51n53 Gene Map per version 3.7
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HalasInIu
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AUNINTIIUUDY International Society of Animal Genetics. (ISAG) mﬂ%‘luimmmma”law

4 Jd o 1 a 4 1 1 o o H a 4

WsANes UL 10 § awsalFlumsimsizianuuanaieszringdala sasihllgmsldasianga
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U { v I a o o 4
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a a { a a do va )

Geldermann et al., (1986)1)5ziliuanuAanamlinaInmMsngaiiugilsziaaromsasanilidengads 13%

{ a a < a 4

Tuvaigfi Rosa et al (1996) wuANNAAWAAIHEY 5% MnmslFaenuiaDwesialulasuanmalan

a 1 a 4 4
TugaTnuodasuea ua  Ron et al, (1996) WUANWAAWAIAGIDY 15% Weldmisasianuversioruead
a [ q’zj o < { A
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~ [ 2 = ~ v A o 0 v v A v o
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[ 9
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Genotyping of Single Nucleotide Polymorphism (SNP)
in the Thyroglobulin (TG) Gene of Angus x Thai Native Crossbred Cattle
Nachai Sarataphan* Kalaya Kengvikkum

Abstract

The objective of this study was to identify the single nucleotide polymorphism (SNP) in the thyrogl
obulin (TG) gene of Angus x Thai native crossbred cattle. The SNP reported in TG gene which encodes the glycop
rotein precursor to the thyroid hormones lies in 5’ untranslated region (5’UTR) of the TG 5 gene, and has been assoc
iated with differences in marbling score in beef cattle. Genomic DNA samples from 73 Angus x Thai native crossb
red cattle were amplified the TG 5 gene prior to make directly nucleotide sequence of the PCR products. The result
indicated that two point mutations in the TG 5 gene at position 422 and 552 of the TG 5 gene (GenBank accession
number X05380) was a C/T polymorphism. Three genotypes of the TG 5 gene were classified according to
homozygous CC or TT and heterozygous CT of of the nucleotide C or T at the two SNP markers. The genotypic
frequencies of the SNP1 marker were 58.9, 39.7 and 1.4 % with genotypes CC, CT and TT respectively, whereas
the genotypic frequencies of the SNP2 marker were 0, 68.5 and 31.5 %. The SNP1 marker of TG 5 gene had been
evaluated for association with marbling, one of carcass composition traits in various beef cattle. A higher percentage
of those with more favourable genotype for marbling, known as the "TT' genotype, achieve a higher marbling grade.
Thus, we analyzed TG 5 marker of 41 heifers obtained from Thai native cows which were artificially inseminated
with 3 Angus semen. High frequency (63.6 — 80.0%) of the genotype CT in 26 heifers obtained from 2 sires with
the genotype CT, as well as low frequency (6.7%) of the genotype TT in one of 15 heifers obtained from the sire
with the genotype CT. Moreover, low frequency (6.7%) of 15 heifers with the genotype CT obtained from one sire
with the genotype CC. The result indicated that the TG 5 marker would be a candidate molecular marker for
assisting selection of Angus sire to enhance possibility of marbling in Angus x Thai native crossbred cattle . Further
study on evaluation of the association of this marker with marbling score need to be taken in Angus x Thai native
crossbred cattle. The TG 5 marker will be one of several SNP markers for marbling and be used for marker-assisted

selection (MAS) in the crossbred beef breeding program.

Keywords : Angus x Thai native, crossbred cattle, genotype, SNP, thyroglobulin

* Corresponding author:

Nachai Sarataphan

Livestock Biotechnology Research and Development Section,

Bureau of Biotechnology in Livestock Production,

Tiwanon road, Bang Kadee, Muang, Pathumthai 12000

Tel. 0-2967-9700 ext. 3211, 08-1170-2107 Fax. 0-2967-9719 E-mail: nsarataphan@gmail.com



osansinAlulagBonmuwniswanuadand

adiAluInifludisslsnaedirduveslngnuaniiiuiioslne x nesna

[ o JF o 1 a Jd
UVY AIITNUT  NAYT INIINYNTTY
%4 T
UNNAED

o P I E W o P a P :
TagUszasalumsanminseiitionuunilulnilvesiindlelnanulasunilas (SNP)
=S a A dy A Y] =S Aa A a d? d' a 4
yosoulslsnaeitaau (TG) lulagnuauiuiodne x ueena SNPluBulslsnastrawnadunusm 5w
= dy £ I A A Y = ] o 9 o =\ [ o Jd v
voudull Fududunmuaumsaiwlnalallsdudmivadelssessesluu Innuduiusnuaziuu
Y] tﬂy dy PEXY 9 o o 1 aa tﬂy A @ o (%
lygiuunsmilolulaie amzdideldidedsdoueveslngnuaniiuiiodlne x uosdadiuiu 73 @2
Qy 1 a g =l 1 dys) AaAan (] = 1 ) = 0o w A = 4
WveeFudIudiuevestudiuiiate UgnsergnlsIndmesanouiillnimsisesaiduianilelng
a o 1 { a 4 1 ] [ % % o 1
Ha1INNIs AT IgH N NInslasunlasvesianalelnded 2 A unUIFIATINUAILTU
a = s = da’ . [ = =
1aadlelnan 422 uag 552 ¥e98uUT (GenBank accession number X05380) Lﬂu”lcﬂﬂcﬁu / Isoziiu
v Y
(C/T) NeoI KU msmuuﬂﬂullmﬂmawu TG 5 1iu 3 3unilde cc. CT wag TT it 2 muwm
(SNP markers) Ha9INMI AT IZREI0E19 e 73 froeanui anudvesiluing cc, CT way TT 4
SNPI 1911111 58.9, 39.7 uag 1.4 1losiGud i SNP2 iy 0, 68.5 1Az 31.5 WosFua a1uaIdu
5189 sdsziiunamsly SNP1 marker ¥998U TG 5 amuwuﬁﬂu"lwmmﬁmuacluimuamsjwuﬁmqq
«mﬁﬂgm‘u (allele) BU TG 5 “T* dUWUTNUAL u,uu"lmummﬁmua“lﬂmuawummﬂﬁ Sudunms
m%ﬂ"lmmﬁwﬁmamﬂﬂgﬂwmwumm X UBINE INANEUIN 41 G mﬂﬂmﬂmﬁmmweiﬂwewuﬁ
[ % o [} dy A 1 o Y] d' a ] d’dd o QsJ' Y] =\ d‘
woana 3 dawaniuulanuiies Usingignlnsiuau 26 drfnasinweniidlulnil CT e 2 @ Hanud
= ] =\ = =} o] o & o v A a
yoadlulnil CT 43 (63.6 - 80.0 %) wazlinnwdvesdlulni TT a1 (6.7%) vesgnlanitsdalu 15 @MAaN
1 A s J dy o v A a = £ o Aas o] = = = |
volaniidlulni cT wenviniignlndiuau 15 dnannwednuisdantalulni cc ianwdvesdluini
° a 4 ag/’ dy 1 dy Y A ~ 3 A ] & A
CTM (6.7 %) MINAMIAATIZHATIHLFIAN nToananedu TG 5 azidlumToanunen1anugns sumian
, o A " w o A A < D, X 3 L &«
Frelumsaadenlaneiuguosnamomuaudulfidvesmannluiuunsnluiloveslngnuaniuiios
Ine x ueada
a [ % 4 1 Lﬂ' = dycu @ tﬂy
msdsziiunannuduiussznnuasosnuesduiinuazuuulyguunsnilelulngnwey
dy A o o 9 o = [ A A o 1 A =\ [ &
Wuiiealne x ueana sududesmmsanwidelil WeduduiuaTesnunedy TG 5 vzifuniialunaiey
A = A A o % d v ] Lﬂy o Y I A 9 A
1n5oanNIe SNP vestuduqnduiusnuluiuunsnile vazinll1lfiwaieosnuienisiugnssungae
Y] A % o dy 1
TuTsunsumsnadenwauiug lulatiognuauso

Y
Mmaey : uesia Tngawau Tnwiiedlne 3lulnil ailyl l5lsnasiau

v J o o 7

1 Aav @ S a o a2 a v
* pguvoazamalulagrinmmsnaalgdad dninmalulagrinmmsnaadeadad naudeda?



J.Biotec.Liv.Prod.

Introduction

In mammals, an adequate supply of thyroid hormones is not only essential for normal growth and
neurological development but also play an important role in regulating metabolism and can affect homeostasis of
fat depots. The biosynthesis of thyroid hormones involves an iodinated precursor protein, thyroglobulin, which may
be considered an extreme example of a pro-hormone. Thyroglobulin is a dimeric glycoprotein of relative molecular
mass (Mr) 660,000 (660K), which is secreted by the thyrocyte and stored in the lumen of the thyroid follicle.
The hormonogenic reaction is extracellular, and involves iodination of tyrosyl residues of thyroglobulin and the
intramolecular coupling of a subset of these into thyroxine (T4) and triiodothyronine (T3), which remain part of the
polypeptide chain.

The complete primary structure of bovine thyroglobulin, derived from the sequence of its 8,431-
base-pair complementary DNA. The 2,769-amino-acid sequence is characterized by a pattern of imperfect repeats
derived from three cysteine-rich motifs. Four hormonogenic tyrosines have been precisely localized near the amino
and carboxyl ends of the protein (Mercken et al., 1985). The bovine thyroglobulin (TG) gene had been investigated
by a combination of Southern genomic blotting and direct analysis of cloned gene fragments isolated from a
chromosomal DNA library. The entire locus is spread over more than 200,000 base pairs which makes it one of
the largest eukaryotic genes studies to date. The coding information is scattered into at least 42 exons, 34 of which
have been precisely identified. The bovine TG gene and of its 5° flanking region or 5’ untranslated region (5’ UTR)
showed a significant homology exists between bovine and human thyroglobulin sequences, except for the presence
within the ruminant promoter region of a 220-base-pair sequence belonging to the bovine monomer repeated
family (de Martynoff et al., 1987). The TG 5’ flanking region is a consensus sequence for the RNA polymerase
IIT binding site. Thus, variation in this segment had been proposed to account for some of the genetic variation in
producing the precursor for thyroid hormones. The variation in the 5’-flanking segment of the TG gene (TG 5) is
single nucleotide polymorphism (SNP). The SNPs located at the position 422 and 552 of the TG 5 gene (GenBank
accession number X05380) were investigated and had been associated with marbling. Three types of alleles was
classified according to single nucleotide mutation (C/T) at these positions (Barendse, 1997). The TG 5 gene test for
a marbling quantitative trait loci had been evaluated in long-fed (>250 days on feed) and short-fed (<250 days on
feed) in beef cattle. Cattle having allele ‘3” or TT genotype which the SNPs located at the position 422 and 552 is
Tand T, are prone to have higher marbling scores than cattle with the allele ‘2° or CT genotype (Barendse, 1997,
Barendse et al., 2004).

The objective of this study was to identify SNPs in 5° UTR of the TG 5 gene of Angus x Thai native

crossbred cattle.
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Materials and methods

Animals

Seventy-three of Angus x Thai native crossbred cattle including 23 steers and 50 heifers obtained from
Thai native cows artificially inseminated to 3 Angus sires with frozen semen under the Thai-Black, high quality
beef production project. The project was implemented by Bureau of Biotechnology in Livestock Production,

Department of Livestock Development since 2006.

DNA samples

A 10 ml sample of blood were collected from the jugular vein and transferred into EDTA tubes, then
submitted to the laboratory within 24 hr. Two hundred ml of the blood samples were extracted DNA by using
FlexiGene DNA Kit (QAIGEN, USA) according to the manufacturer’s protocol. The DNA samples were kept at
-30 °C until used.

Amplification of TG S gene

The DNA fragment of TG 5 gene was amplified, using the primers TG5U2: 5°- ggg gat gac tac gag tat
gactg-3” and TG5D1: 5’-gtg aaa atc ttg tgg agg ctg ta-3’ designed according to the TGS gene of GenBank accession
number X05380 (Barendse et al., 2004) as shown in Fig 1. In 50 pl of polymerase chain reaction mixture containing
200 uM of each dNTPs, 1.5 mM of Mg2+, 10 uM of each primers, 0.25 U of Tag DNA polymerase (Platinum
Taq DNA polymerase, Invitrogen, USA). Two ul of DNA templates from each sample were used to amplified TG
5 gene using thermal cycler ( GeneAmp® PCR System 9700, AB, USA) with denaturation at 95 °C for 5 min,
followed by 30 cycles of denaturtion at 95 °C for 1 min, an annealing temperature of 58 OC for 30 sec and extension
of 72 °C for 1 min, then final extension at 72 °C for 8 min. The DNA fragment (537 bp) of TG 5 gene were detected

on 1.5% agarose gel after staining with ethidium bromide through UV transillumination as shown in Figure 2.

DNA sequencing

The specific DNA fragment (537 bp) of the TG 5 gene of each sample on agarose gel were excised
and purified with PCR Clean-Up Gel Extraction Kit (NucleoSpin® Extract I, MN, USA) according to the
manufacturer’s protocol. Ten ng of purified PCR products were used as a template for DNA sequencing using 3130

Genetic Analyzer (AB, USA) according to the manufacturer’s protocol.

Allelic type and Genotyping

A SNP occurs when corresponding sequences of DNA from different individuals differ at one DNA
base, for example where the sequence of TG 5 gene GATCCCC changes to GATTCCC. This contains two alleles
of C and T. SNPs typically have three genotypes, would be CC, CT and TT. Two SNPs occurred in the TG 5 gene
at the position 422 and 552 of the TG 5 gene (GenBank accession number X05380) as shown in Figure 1. Allelic,
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genotyping and haplotyping were designated by several authors. For example, three haplotypes were classified
according to single nucleotide mutation (C/T) at these positions. Allele 1’ (CC) of the TG 5 gene had both nucleotide
C at SNP1 and SNP2. Allele ‘2’ (CT) had a nucleotide C and T , whereas allele ‘3” (TT) had both nucleotide T at
SNP1 and SNP2. Then, genotyping were designated as gl1, g12, gl13, g22, 23, g33 (Barendse et al., 2004). The
commercially available GeneSTAR for marbling test measures the specific thyroglobulin gene polymorphism and
identifies cattle as having 0, 1, or 2 copies of the T allele; these are identified as 0-STAR, 1-STAR, or 2-STAR,
which corresponded to genotype of g22, g23, or g33, respectively. On the other hand, the 0-STAR, 1-STAR, or
2-STAR corresponded to homozygous or heterozygous of the nucleotide CC, CT and TT at the SNP1 position.

Results

The PCR products of the TG 5 gene
DNA fragments (537 bp) of the TG 5 gene of Angus x native crossbred cattle were amplified by PCR

prior to DNA sequencing as shown in Figure 1.

Nucleotide sequence of the TG 5 gene
Nucleotide sequence at 5’-flanking region or 5’-untranslated region (5° UTR) of the TG 5 gene
(GeneBank accession number X05380) was identified two mutations in 73 DNA samples from Angus x Thai native
crossbred cattle. The point mutations was designed to SNP1 and SNP2 at position 422 and 552 as shown in Figure 2.
In Figure 3, single nucleotide polymorphism T/C were detected by DNA sequencing machine at
the two SNPs of the TG 5 gene with heterozygous T/C or homozygous C or T. It was noticed that the peaks of

heterozygous T/C was lower than the homozygous C or T.

SNP Genotype frequencies

In Table 1, SNP genotype frequencies of two SNP markers of the TG 5 gene in 73 Angus x Thai native
crossbred cattle were demonstrated. The genotypic frequencies of the SNP1 marker were 58.9, 39.7 and 1.4 %
with genotypes CC, CT and TT respectively, whereas the genotypic frequencies of the SNP2 marker were 0, 68.5
and 31.5 %.

The SNP1 marker of the TG 5 gene had been evaluated for association with marbling, one of carcass
composition traits in various beef cattle. The favorable T allele of TG 5 gene has been associated with increases in
marbling score in Angus cattle. Thus, we analyzed the SNP1 marker in the TG 5 gene of 41 heifers obtained from
Thai native cows which were artificially inseminated with 3 Angus semen.

In Table 2, high frequency (63.6 — 80.0%) of the genotype CT in 26 heifers obtained from 2 sires with
the genotype CT, as well as low frequency (6.7%) of the genotype TT in one of 15 heifers obtained from a sire with
the genotype CT. Moreover, low frequency (6.7%) of 15 heifers with the genotype CT obtained from one sire with
the genotype CC.



osansinAlulagBonmuwniswanuadand

Genotypic frequencies for the SNP1 marker of the TG 5 gene in different breed beef cattle was shown
in Table 3. Frequencies of favorable allele T of the SNP1 marker of the TG 5 gene in 73 Angus x Thai native
crossbred cattle was 40 and 1 % with SNP1 genotype of CT and TT, respectively.

Discussion

An example to illustrate genotype is the single nucleotide polymorphism or SNP. A SNP occurs
when corresponding sequences of DNA from different individuals differ at one DNA base, for example where
the sequence AAGCCTA changes to AAGCTTA. This contains two alleles : C and T. SNPs typically have three
genotypes. In the example above, the three genotypes would be CC, CT and TT. Genotypic and allele frequencies
reported for each of the SNP examined in this study are summarized in Tables 1 and 2. These frequencies were
derived from crossbred cattle and were therefore not necessarily reflective of any purebred population. They do give
some indication as to the general prevalence of the favorable marker in Angus x Thai native crossbred cattle. These
frequencies at least provide some indication as to the value of crossbreeding in Angus x Thai native crossbred cattle.
The frequency of the favorable SNP1 genotype of TG 5 gene (TT) is greatest in the Wagyu breed, intermediate
in other Bos taurus breeds, and lowest in Bos indicus breeds (Table 3). The wagyu breed was well known in meat
having highest marbling in the world. SNP1 genotypic frequencies of the TG 5 gene (TT) examined in Angus x
Thai native crossbred cattle was closed to Hereford and Brahman breeds. Interestingly, SNP1 genotypic frequencies
(CT) of Angus x Thai native crossbred cattle was higher than in other Bos taurus and in Brahman breeds. This is
important because the potential impact of selecting for a genetic marker depends on both the magnitude of its effect
and its frequency in the population.

In this study, two of 3 Angus sires (AGQRFX101, AGQRFXO015) containing one copy of allele T
(SNP1 genotype CT) increased the occurrence of ‘CT’ genotype (63.6—80.0%) in the Angus x Thai native crossbred
cattle than a Angus sire (AGQRFX167) containing no copy of allele T (SNP1 genotype ‘CC’). In order to breed
steers with the favourable 'TT' SNP1 genotype, a bull and a cow which both have the 'TT' SNP1 genotype should
be crossed. But if breeders are starting with stock in a minority of animals with 'CT" or '"TT' genotypes, it may
take up to two generations of structured matings before large numbers of "TT' genotype animals are on the herd.
For breeding purposes, selecting animals which contain at least one copy (allele T) of the TG5 DNA fragment will
increase the occurrence of the more favourable 'TT' genotype for marbling in beef cattle.

The favorable T allele of TGS has been associated with increases in marbling score in both long-fed
(>250 days on feed; Barendse, 1999), and short fed (<250 days on feed) Angus and Shorthorn animals where
the genotype at this locus accounted for 6.5% of the residual variance for the marbling phenotype (Barendse et
al., 2004). Three other peer-reviewed studies have examined associations of beef quality traits with the TGS
polymorphism. There was no association found between this marker and backfat in Bos taurus cattle (Moore et
al., 2003), marbling score in Bos indicus cattle (Casas et al., 2005). 3.8% of animals with the 'TT' SNP1 genotype

reached a marbling score five compared with 1.3% of those with the 'CC'.
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Therefore, the TG 5 marker would be a candidate molecular marker for assisting selection of Angus
sire to enhance possibility of marbling in Angus x Thai native crossbred cattle. Further study on evaluation of the
association of this marker with marbling score need to be taken in Angus x Thai native crossbred cattle. The TG
5 marker will be one of several SNP markers for marbling and be used for marker-assisted selection (MAS) in the

crossbred beef breeding program.

Acknowledgements

The present study was partially supported by AusAids in training course on collaborated research project
for high quality meat improvement and selecting breeding cattle with CSIRO Livestock Industries, Australia.
The authors would like to thank Dr. Ayuth Harintharanon, the Director of Bureau of Biotechnology in Livestock
Production, for contribution of several facilities, Dr. Wiboon Tularaksa and Miss Bugna Jindawanichakul for the

technical support on DNA sequencing.

References

Barendse, W. 1997. Assessing lipid metabolism. Patents W09923248, US6383751 (PCT/AU98/00882).

Barendse, W., Bunch, R., Thomas, M., Armitage, S., Baud, S. and Donaldson, N. 2004. The TG 5
thyroglobulin gene test for a marbling quantitative trait loci evaluated in feedlot cattle. Aust. J. Exp.
Agric. 44:669—674.

Casas, E., White, S. N., Riley, D. G., Smith, T. P. L., Brenneman, R. A., Olson, T. A., Johnson, D. D.,
Coleman, S. W., Bennett, G. L. and Chase, Jr. C. C. 2005. Assessment of single nucleotide
polymorphisms in genes residing on chromosomes 14 and 29 for association with carcass composition
traits in Bos indicus cattle. J. Anim. Sci. 83:13-19.

De Martynoff, G., Pohl, V., Mercken, L., van Ommen, G. L. and Vassart, G. 1987. Structural organization of
the bovine thyroglobulin gene and its 5’-flanking region. Eur. J. Biochem. 164(3): 591-599.

Mercken, L., Simons, M. J., Swillens, S., Massaer, M. and Vassart, G. 1985. Primary structure of bovine
thyroglobulin deduced from the sequence of its 8,431 base complementary DNA. Nature 316(6029):
647-651.

Nicol, D. C., Armitage, S. M., Hetzel, D. J. S. and Davis, G. P. 2001. Genotype frequencies for GeneSTAR _
Marbling—A DNA-based Diagnostic Test for Beef Cattle. Proc. Assoc. Advancement of Anim. Breeding
and Genetics. 537-539.

Van Eenennaam, A. L. J. Li, Thallman, R. M., Quaas, R. L., Dikeman, M. E., Gill, C. A., Franke, D. E. and
Thomas, M. G. 2007. Validation of commercial DNA tests for quantitative beef quality traits. J Anim Sci.
85:891-900.



osansinAlulagBonmuwniswanuadand

Table 1 Genotypic frequencies for the two SNP markers of TG 5 gene in Angus x Thai native crossbred cattle

SNP markers

SNP1

SNP2

No. of animals

73

73

SNP genotypes of TG 5

CcC CT TT

43 29 1
(58.9% ) (39.7%) (1.4%)
0 50 23

(0%) (68.5%) (31.5%)

Table 2 Genotype for the SNP1 marker of TG 5 gene in 41 Angus x Thai native crossbred heifers derived from 3

Angus sires.

Sires (Angus)

AGQRFX 101

AGQRFX 015

AGQRFX167

Total

SNP1 genotypes of sires

CT

CT

CcC

SNP1 genotypes of heifer (Angus x Native)

CC CT TT Total

2 12 1 15
(13.3%) (80.0%) (6.7%)

4 7 0 11
(36.4%) (63.6%) (0%)

14 1 0 15
(93.3%) (6.7%) (0%)

20 20 1 41
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Table 3 Genotypic frequencies for SNP1 marker of the TG 5 gene in different breed beef cattle

Breed SNP1 genotype, % Reference

CcC CT TT

Wagyu 12 50 38 Nicol et al., 2001

Red Angus 42 42 16 Nicol et al., 2001

Black Angus 53 38 9 Nicol et al., 2001

Charolais x Angus 62 34 5 Van Eenennaam et al., 2007
Angus 64 32 3 Berendse et al., 2004
Hereford 81 18 1 Van Eenennaam et al., 2007
Brahman 95 4 1 Casas et al., 2005

Angus x Thai Native 59 40 1 This study

Figures legends

Figure 1. Nucleotide sequence at 5°- flanking region or 5°- untranslated region (5° UTR) of the TG 5 gene
(GeneBank accession number X05380) indicated SNP1 and SNP2 at position 422 and 552. Primer sets were

designed corresponding to the sequence in underlined letters.

Figure 2. DNA fragments (537 bp) of the TG 5 gene of Angus x native crossbred cattle were amplified by PCR
prior to DNA sequencing.

Figure 3. Single nucleotide polymorphism (SNP) of the TG 5 gene showing heterozygous (T/C) and homozygous
(C or T) in the SNP1 and SNP2 positions

Figure 1. DNA fragments (537 bp) of the TG 5 gene of Angus x native crossbred cattle were amplified by PCR
prior to DNA sequencing.
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Figure 2. Nucleotide sequence at 5’-flanking region or 5’-untranslated region (5° UTR) of the TG 5 gene
(GeneBank accession number X05380) indicated SNP1 and SNP2 at position 422 and 552. Primer sets were

designed corresponding to the sequence in underlined letters.
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Figure 3. Single nucleotide polymorphism (SNP) of the TG 5 gene showing heterozygous (T/C) and homozygous
(C or T) in the SNP1 and SNP2 positions.




J.Biotec.Liv.Prod.

a2 A £ v d '
stnuvveslaslulanvelngnHauINADINMSHANNINIENUEIZHI

Y Y Jd v ¢ a a
Tnthuazlagynuanyauysaniuguazmsosy@ula

[ (7

4
o o Y A a A
yaas dauna | Jutde aulemug > wisaila @ndns |

3 4

d @ a J awv 4 a
HUANUA AUTDAY ~ AU FIUTUNA

UNAAEID

= a ] A A 9 Y] 4 1 1 = 9 Z dy
Anwinsleinilveddagnuauiinannmssandumeiugsznincdathuazlngy  Taelduuge
3 ] a 1 o Ja = ~ Y v 1 IS 9 A 1
UFIAIYDINBNTE NI LazWe lauAdvesaIudadladed naueulvduudladyluiesn wun Ingnnay
o A a 1 a 1 A o 3 = 1 <
(F1) 9062 nannwensznaazuudy awulaslulyuilu 2n=58 Jagilaslulyusrameduuuy
a [3 @ < [ a 3 @ ! [~
prlasiruATa UIU 54 @7 sastlunuy Fumansuasa wdu 2 @ Tuvagilaslulsumeazituuuy
@ a @ 1 @ a v o o @ [~ o a
Fumanuain aalug 1 A2 uaz wausuasa auan 1 a1 dwsumed  wazilunuy Fowausuesa
Y ] @ 2 A a J A a g‘ dy (] 1 1
armg 2 alumenils Tuvazhandlelnilveslagnnay (F1) MiAianniuousuiveanelauas nasuidy
o 1 [V~ o 3
velanulaslulauuanaiaiinilu 2 uun Av 2n=59 uaz 2n=58 IAsWU 1/29 Robertsonian translocation
d‘d . d tﬂ‘d Q;Jl 1 =}
Tulaidl 20=59 wagwy 1/29 1ag 2/27 Robertsonian translocation TWIANY 2n=58 Tagna 2 nguiilng ulawy
< @ { a ] a { a Jou 1
mendunnuRedrdn Ingnuay (F1) iAaainwenszig mehosandnnuauysaiiug wulngnwaumeiiiy
Y l v
(F1) ffnaannenszia uazolauasanninlignlaninmsnausssumna Tuvazhlngnuaunad (F1)
9 E4 Y 9 [
narina liennsowdarndela nndnvuzmsnsy@ulavedlagnuay (F1) neinainwenszie uaz
1 (= g’ o 1 @ Aa Aa A o oaz} Y Y I
vielauag wunnwinluszezaey uazdasmaniamulanuimels aaiy Iagnuaumweag (F1) usiazily
7 1 = J a A o A a dy ) [ a Y A
Wi uavziidszTemimassugine annsnillyuiesdaiodmsumsuilnald Tuvazilagnwaume
o 4 @ v d 4 { a
Weamnsol1Flumswauiug nazdSulieiusaell1d el ldIngnwauiinanaa nazaussoninms
A o JdaaA dy
duiugnangaluannzmsdesgluilszmelne

o o w a L 1 = d o o a a
maagy : mslelni gowavlathuazlady anuauysaiiug msnTymuls

o A a o o d ~
dinmalulagdinmnmnaadadad  asulgdad v dnusii
o oy = ~
amdaidanuded . ¥ais
k4 a o
AULUNNYFNTAT PNAINTUUNINGNTY NFANHA

AW N —

AUZFAWNNINAAT PNAINTUNWIINGIA NFUNWA



osansinAlulagBonmuwniswanuadand

KARYOTYPE OF CROSSBRED PROGENY BORN FROM INTERSPECIES
HYBRIDIZATION OF WILD AND ZEBU CATTLE IN RELATION
TO FERTILITY AND GROWTH PERFORMANCE

Nussara Vadhanakul ' Wanchai Tunwattana > Panpilai Sekkasiddhi '

Montakarn Tansatit® Vivat Chavananikul *

Abstract

Karyotype of crossbred progeny of wild and zebu cattle born from insemination of zebu dams with
deep frozen semen of gaur (Bos gaurus) and banteng (Bos javanicus) sires were studied. Crossbred progeny (F1)
born from the gaur sire and zebu dams revealed a diploid chromosome number of 2n=58. Fifty-four acrocentric
and 2 submetacentric autosomes were found whereas sex chromosomes were submetacentric and metacentric in
male and 2 submetacentric in female. Two types of chromosome complement of 2n=59 and 2n=58 were found
in crossbred progeny (F1) of the banteng sire and zebu dams. Robertsonian translocation of 1,29 was found in
crossbred progeny with 2n=59 whereas 1/29 and 2/27 Robertsonian translocation was found in those with 2n=58.
Sex chromosomes of both groups were the same as those of crossbred progeny (F1) of the gaur sire and zebu
dams. Concerning fertility, female crossbred progeny (F1) born from both gaur and banteng sires can be conceived
from natural breeding whereas males could not produce sperm. Growth performances of these crossbred progeny
revealed satisfactory results in terms of weight at different ages and growth rate. Therefore, male hybrids, even
sterile, are of economical benefit for meat production whereas female hybrids can be used for breeding purpose in
order to achieve crossbred progeny with maximal heterosis of interspecies hybridization in terms of production and

reproductive fitness.

Key words : karyotype wild and zebu cattle hybrids fertility growth performance
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Karyotype of a Thai Gaur Sire of Khao Kheow Open Zoo

Nussara Vadhanakul '*  Montakarn Tansatit©°  Wanchai Tunwattana °

Abstract

Cytogenetic study of a Thai gaur sire of Khao Kheow Open Zoo was performed in order to identify
the karyotype of Thai gaur. Chromosomal aberration of the sire was also examined to ensure that the semen
collected for genetic conservation program possessed normal chromosomes. The results revealed that the diploid
chromosome number (2n) of the Thai gaur sire was 56. Two pairs of submetacentric autosomes of different
size and 25 pairs of acrocentric autosomes were found whereas sex chromosomes were submetacentric (X) and
metacentric (Y). A comparison between GTG-banded karyotype of Thai gaur with domestic cattle standard showed
that the 2 pairs of submetacentric autosomes of Thai gaur occurred from centric fusion of 1;29 and 2;28 acrocentric
autosomes, respectively. No other chromosomal aberration was found. It is shown that the Thai gaur sire of Khao
Kheow Open Zoo possesses normal karyotype which can be genetically conserved for future use in increasing the

population of Thai gaur in the country as well as breeding improvement of domestic cattle.

Key words: Thai gaur  Bos gaurus  karyotype = GTG-banding
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Introduction

Wild cattle are larger members of the Bovidae family which are descendant to domestic cattle (such
as Bos taurus and Bos indicus). Gaur is one of the highly endangered wild cattle which is native to Southeast Asia
and India. Three wild subspecies of gaur are generally recognized:- the Indian gaur (Bos gaurus gaurus) found in
India, Nepal, Bhutan and Bangladesh; the Indochinese gaur (Bos gaurus readei or Bos gaurus laotiensis ) found in
southern China, Vietnam, Laos, Cambodia, Burma and Thailand; the Malayan gaur (Bos gaurus hubbacki) found in
southern Thailand and Malaysia (Conry,1981, 1989 ; National Research Council, 1983). The global population of
gaur are in decline. Only a few thousand head still exist in tropical forests and woodlands in India, Indochina and
the Malay Peninsula which corresponds to the remaining large forested areas.

In Thailand, the number of Thai gaur in the wild has not been clarified yet but it is believed to be
limited. This leads to the problem of inbreeding and lowering heterozygosity as well as genetic diversity which may
affect the adaptation of gaur to environment and diseases. Khao Kheow Open Zoo, located in Cholburi province,
is the only place where Thai gaur are conserved with very limited number ( 3 males and 1 female ). Due to the
difficulty in reproducing, the number of gaur in the zoo has not been increased. Therefore, the genetic conservation
program of wild cattle has been established in cooperation with the Department of Livestock Development,
Chulalongkorn University and Smithsonian Institute since 1990. Deep frozen semen of a Thai gaur sire of Khao
Kheow Open Zoo was produced for the purposes of genetic conservation and increasing population by means of
artificial breeding as well as breeding improvement of domestic cattle with superior characters of gaur sire
(Sukwong et al., 1999). However, chromosome pattern of that Thai gaur sire has not been identified yet. This is
very important as part of the prior selection process which should be the rule rather than the exception because the
chromosome pattern of the sire should be identified before the process of genetic conservation and further breeding
in order to determine any chromosomal aberrations which can be inherited to later generation. Moreover, the
karyotype of gaur subspecies which inhabit Thailand (Bos gaurus readei) has not been studied. Karyotype of
the other 2 subspecies of Indian and Malayan gaur are already reported as 2n=58 with 2 submetacentric and
54 acrocentric autosomes (Wurster and Benirschke, 1968; Gallagher and Womack, 1992) and 2n=56 with 4
submetacentric and 50 acrocentric autosomes (Bongso et al., 1988), respectively.

The objective of this study was to identify the karyotype of a Thai gaur sire conserved in Khao Kheow
Open Zoo which is representative of Thai gaur subspecies (Bos gaurus readei). Chromosomal abnormalities of the
sire were also identified to ensure that the produced semen possessed normal karyotype of gametes suitable for
genetic conservation. GTG-band patterns was also studied for more accurate arranging and pairing chromosomes
as well as identifying the type of chromosomal aberrations. Cytogenetic comparison with domestic cattle was also

performed basing upon banded karyotype in order to know the relationship with domestic cattle.
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Materials and methods

Phenotypic features of a Thai gaur sire of Khao Kheow Open Zoo was observed and photographed.
Blood sample was taken by firstly immobilizing the gaur by remote (tele) injection of 3-6 mg. carfentanyl citrate
(WildnilR, Wildlife Laboratories Inc., U.S.A.) and 40-100 mg. xylazine hydrochloride (Ilium xylacil-100R, Troy
Laboratories Pty. Ltd., Australia), intramuscularly, by using the projector (rifle) and darting equipment. Blood
sample was collected aseptically into a heparinized tube and delivered to the cytogenetic laboratory. The sample
was cultured in Minimum Essential Media (MEM) (Nissui, Japan) supplemented with 10% calf serum (Gibco,
U.S.A.) and phytohaemagglutinin (Gibco, U.S.A.). Incubation in the 370C incubator was then performed for 72 h.
Colcemid solution (Gibco, U.S.A.) was added 1.5 h. prior to harvesting in order to arrest cells in metaphase stage.
The medium was then transferred to centrifuge tubes and centrifuged at 1200 rpm. for 5-7 minutes. The sedimented
cells were resuspended in hypotonic solution (0.075 M. KC1) for about 20 minutes followed by centrifugation at the
same speed. The sedimentaled cells were then resuspended in 3 changes of fixative solution (methanol: glacial acetic
acid = 3:1). The final cell suspension was kept overnight at 40C. The next day, a few drops of the final concentrated
cell suspension were then dropped on the glass slides and air-dried. The cells were stained with 2% Giemsa (stock
solution) (Gibco, U.S.A.) for conventional chromosome preparation. GTG (G)-banding technique was also applied
using Trypsin 1:250 (Difco, U.S.A.) in order to identify members of each pair with similar gross morphology for the
purpose of accurate arrangement of chromosome pairs and identification of chromosomal aberration. The homology
between the Thai gaur from Khao Kheow Open Zoo and domestic cattle chromosomes was also studied basing
upon banded karyotype. Karyotype of Thai gaur sire was firstly investigated, under the light microscope, from good
quality complete metaphases of Giemsa-staining. The arrangement of karyotype and numbering of the chromosome
pairs were performed primarily basing upon relative total length of the chromosomes by using manual arrangement
and Ikaros automatic karyotyping software (Metasystem), respectively. The arrangement was then confirmed on
reference to GTG-banding pattern of the chromosomes and numbering according to the Reading Conference cattle
standard (Ford et al., 1980). Submetacentric autosomes were arranged first, followed by acrocentric autosomes
in decreasing order of size. Chromosomal aberration was identified from both conventional and GTG-banded
preparation. Cytogenetic comparison between the Thai gaur and domestic cattle (Bos taurus) chromosomes was

studied basing on banded karyotype of the gaur and cattle GTG-band standard ( Di Berardino et al.,1990).

Results

Phenotypic features of Thai gaur sire of Khao Kheow Open Zoo were similar to those of Indian and
Malayan gaur. The dark brown coat was short, dense and shiny with large shoulder hump and white stockings. The

head was high with a bulging forehead ridge between the horns (Figure 1).
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Karyotype of the Thai gaur sire (Bos gaurus readei) revealed diploid chromosome number of 2n=56.
Two pairs of submetacentric autosomes (each pair distinctly different in size) and 25 pairs of acrocentric autosomes
were found. The X chromosome was submetacentric which was smaller in size than the submetacentric autosome.

The Y chromosome was the smallest metacentric (Figure 2).

GTG (G)-banded karyotype of the Thai gaur sire is shown in Figure 3. Chromosome arms were
numbered according to the Reading Conference cattle standard. A comparison of Thai gaur GTG-banded
chromosomes with domestic cattle GTG-band standard revealed that the 2 submetacentric autosomal pairs of Thai
gaur were the results of centric fusions (Robertsonian translocation) of 2 sets of acrocentric autosomal pairs. The
arms of the first submetacentric autosomal pair was orthologous with cattle 1 and 29 autosomes whereas the second
pair corresponded to cattle 2 and 28. Other 25 pairs of acrocentric autosomes and sex chromosomes of the Thai gaur

and domestic cattle showed similar banding pattern in each pair.

Discussion

Thai gaur (Bos gaurus readei) had a diploid chromosome number of 2n=56 which was the same as that
of Malayan gaur (Bos gaurus hubbacki) (Bongso et al., 1988 ) but different from that of Indian gaur (Bos gaurus
gaurus) which possessed chromosome number of 2n=58 (Wurster and Benirschke, 1968; Gallagher and Womack,
1992). Two pairs of submetacentric autosomes of different size were found in Thai and Malayan gaur whereas only
a pair of submetacentric autosome was found in Indian gaur. Sex chromosomes were similar in all 3 subspecies
and also similar to those of Bos taurus. This may indicate that Thai and Malayan gaur are closely related. However,
ascertaining generic affinities or phylogenetic relationship of Thai gaur with Malayan and Indian gaur or with other

bovids can be performed by means of DNA analysis (Wall et al., 1992; Buntjer, 1997).

The GTG(G)-banding technique, using trypsin treatment, is the most popular method to induce
banding pattern along metaphase chromosomes for Giemsa staining (Seabright, 1971). Dark G-bands represent
chromosome segments containing DNA rich in adenine-thymine base pairs whereas light G-bands represent those
rich in guanine-cytosine pairs. The DNA in centromeric area of all bovid species is GC rich, thus it is unstained
with Giemsa banding (Pathak, 1979). The G-band patterns are equivalent to the fluorescent Q-bands which is
the first banding technique (Caspersson et al., 1970). However, some exceptions do exist (Pathak, 1979). The
G-banding technique facilitates the recognition of chromosomes which helps in more accurate pairing and numbering
chromosomes than considering only from the length. Other abnormalities such as fusion and translocation of
chromosomes of different pairs can also be identified accurately from the unique band of each pair of chromosomes.
Thus, G-band patterns have become the common basis of cytogenetic study. Riggs et al.(1997) reported that

the gaur (2n=58) was characterized karyotypically by 2;28 Robertsonian translocation with respect to the cattle
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karyotype (2n=60). This was consistent with an earlier report of Gallagher and Womack (1992) which examined
chromosome comparisons between gaur (2n=58) and domestic cattle basing upon QFH(Q)-banded karyotype.
G-banded karyotype of Thai gaur in this study which had different chromosome diploid number (2n=56) from those
two reports revealed that the first pair of submetacentric autosomes were from centric fusion of 1 and 29 whereas
the second pair were from centric fusion of 2 and 28 compared to G-band standard of domestic cattle. Bongso et
al. (1988) reported the same diploid number (2n=56) of Malayan gaur as in Thai gaur that also possessed 2 pairs of
submetacentric autosomes but the G-banded karyotype was not studied. Therefore, Thai and Malayan gaur possess
less chromosome diploid number than that of Indian gaur due to an extra pair of submetacentric autosomes which
are from centric fusion of 1;29. The diploid chromosome number (2n) of the Bovidae ranges from 30 to 60 based
on band similarity but the autosomal arm number is relatively constant at 56-58 for most karyotyped bovids. The
constancy in autosomal arm number is indicative of centric fusions (Wurster and Benirschke ,1968). This corresponds
to the study of Long (1985) and Berland et al. (1988) which speculated that chromosomal variation in the Bovidae
was primarily the result of centric fusion of acrocentric autosomes. Buckland and Evans (1978) suggested that
bovid chromosomal evolution had proceeded from a primitive karyotype of 58 acrocentric autosomes (2n=60)
as seen in domestic cattle, domestic goat and many other bovids. They also agreed that centric fusion played an
important role in reducing the ancestral diploid number to the range of values currently seen. Robertsonian fusion is
better tolerated among the Bovidae than structural rearrangements such as inversions or alterations in sequence (Toll
and Halnan, 1976). Most types of centric fusion reported for dairy cattle involve 1;29 Robertsonian translocation
(Berland et al., 1988) which has the main effect on impairing fertility in all studied breeds ( Kovac, 1989; Popescu,
1989). The mechanism for fertility reduction is due to the early death of the embryos that results from fertilization
with imbalanced gametes, which originate from meiotic nondisjunction of bulls and cows with the 1;29
translocation ( Gustavsson, 1969; Popescu, 1980; King etal., 1981). This chromosomal aberration can be transferred
to the progeny through breeding. However, in wild bovids such as gaur, centric fusions of acrocentric autosomes is
considered normal because the Robertsonian mechanism is indeed the principal karyotype evolutionary mechanism

as was suggested by the work of Wurster and Benirschke (1968 ) and Buckland and Evans (1978).

This study is the first report of the karyotype of Thai gaur. Conventional Giemsa staining and GTG-
banding show normal karyotype with no chromosomal aberration. Since Thai gaur is endangered species which
are conserved only in Khao Kheow Open Zoo with very limited number, this karyotype study ensures that genetic
conservation of that Thai gaur sire can be performed in order to be used for increasing the population of Thai gaur
in the country by means of natural breeding, artificial breeding and other advanced technology such as embryo
transfer, IVF, cloning, etc. (Johnston and Loskutoff, 1993; Hammer et al., 2001). Superior characters of gaur in
having hugh size, hardiness and high resistance to diseases and harsh environment (National Research Council,
1983) can be very much of use for breeding improvement of domestic cattle by means of crossbreeding in order

to exploit the advantages of heterosis. The heterosis in terms of growth rates and body weight in hybrids is
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tremendous (Bongso et al., 1988; Riggs et al., 1997). Therefore, crossbred progeny obtained can be potentially
of use for draught and meat production. However, fertility of F1 offspring born from interspecies hybridization
is often restricted to the homogametic sex (Forsdyke, 2000). Male F1 hybrids are sterile and can be used only for
draught and meat purposes whereas female F1 can be further used for breeding purpose (Vadhanakul et al., personal

comm.).

Acknowledgements

The authors would like to thank Mr. Surapong Junta and Ms. Acharawan Noiklum for their helpful

technical work in the laboratory.

References

Berland, M., Sharma, A., Cribiu, E.P., Darre, R., Boscher, J. and Popescu, C.P. 1988. A new case of Robertsonian
translocation in cattle. J. Hered. 79: 33-36.

Bongso, T.A., Hilmi, M., Sopian, M. and Zulkili, S. 1988. Chromosomes of Gaur cross domestic cattle hybrids.
Res. Vet. Sci. 44: 251-254.

Buckland, R.A. and Evans, A.J. 1978. Cytogenetic aspects of phylogeny in the Bovidae, G-banding. Cytogenet. and
Cell Genet. 32: 64-71.

Buntjer, J.B. 1997. DNA repeats in the vertebrate genome as probes in phylogeny and species identification.
Academic thesis, Utrecht University. 110 p.

Caspersson, T., Zech, L., Johansson, C. and Modest, E.J. 1970. Identification of human chromosomes by
DNA-binding fluorescing agents. Chromosoma (Berl.) 30: 215-218.

Conry, P.J. 1981. Habitat selection and use, movements, and home range of Malaysian gaur (Bos gaurus
hubbacki) in Central Pahang, Malaysia. MS Thesis, University of Montana, Missoula. 120p.

Conry, P.J. 1989. Gaur (Bos gaurus) and development in Malaysia. Biological Conservation 49: 47-65.

Di Berardino, D., Hayes, H., Fries, R. and Long, S. 1990. International system for Cytogenetic nomenclature of
domestis animals. Cytogenet. and Cell Genet. 53: 65-79.

Ford, C.E., Pollock, D.L. and Gustavsson, I. 1980. Proceedings of the first international conference for the
standardization of banded karyotypes of domestic animals, University of Reading, Reading, England,
2-6 August 1976. Hereditas 92: 145-162.

Forsdyke, D.R. 2000. Haldane’s rule: hybrid sterility affects the heterogametic sex first because sexual
differentiation is on the path to species differentiation. J. Theor. Biol. 204: 443-452.

Gallagher, D.S., Jr. and Womack, J.E. 1992. Chromosome conservation in the Bovidae. J. Hered. 83: 287-298.



J.Biotec.Liv.Prod.

Gustavsson, I. 1969. Cytogenetics, distribution and phenotypic effects of a translocation in Swedish cattle.
Hereditas 63: 168-169.

Hammer, C.J., Tyler, H.D., Loskutoff, N.M., Armstrong, D.L., Funk, D.J., Lindsey, B.R. and Simmons, L.G. 2001.
Compromised development of calves (Bos gaurus) derived from in vitro-generated embryos and
transferred interspecifically into domestic cattle (Bos taurus). Theriogenology 55: 1447-1455.

Johnston, L.A. and Loskutoff, N.M. 1993. Embryo technology in domestic cattle and its applications to endangered
species conservation. Annu. Proc. Am. Assoc. Zoo Vet. p. 270-272.

King, W.A., Linares, T. and Gustavsson, 1. 1981. Cytogenetics of preimplantation embryos sired by bulls
heterozygous for the 1/29 translocation. Hereditas 94: 219-224.

Kovacs, A. 1989. Application of cytogenetics to cattle breeding improvement. In: Cytogenetics of Animals
(Halnan CRE., ed.). Wallingford, UK: CAB International; 221-223.

Long, S.E. 1985. Centric fusion translocation in cattle. A review. Vet. Record 116: 516-518.

National Research Council (1983). Little-Known Asian Animals with a Promising Economic Future. National
Academy Press, Washington D.C.165 p.

Pathak,M.S. 1979. Cytogenetic research techniques in humans and laboratory animals that can be applied most
profitably to livestock. J. Dairy Science 62: 836-843.

Popescu, C.P. 1980. Cytogenetics study on embryos sired by a bull carrier of 1/29 translocation. In: Proceedings of
the 4th European Colloquium on the Cytogenetics of Domestic Animals, Uppsala, Sweden.

182-186.

Popescu, C.P. 1989. Le caryotype normal et anormal des principales especes d’ animaux de ferme: le boeuf
domestique (Bos taurus). In: Cytogenetique des Mammiferes d’ Elevage. Paris: INRA 25-52.

Riggs, P.K., Owens, K.E., Rexroad, C.E., Amaral, M.E.J. and Womack, J.E. 1997. Development and initial
characterization of a Bos taurus X B. gaurus interspecific hybrid backcross panel. J. Hered.
88:373-379.

Seabright, M.A. 1971. A rapid banding technique for human chromosomes. Lancet II: 971-974.

Sukwongs, Y., Kamolnorranath, S., Lohachit, C., Apimeteetumrong, M., Yiengvisavakul, V. and Wolfe, B. 1999.
Successful cryopreservation of gaur (Bibos gaurus) and Banteng (Bibos javanicus) spermatozoa and
pregnancies after artificial insemination with frozen semen. Poster presentation in 37th Kasetsart
University Animal Conference (Veterinary Medicine) 3-5 February 1999.

Toll, G.L. and Halnan, C.R.E. 1976. The karyotype of the Australian Swamp buffalo (Bubalus bubalis).

Can. J. Genet. Cytol. 18: 101-104.

Wall, D.A., Davis, S.K. and Read, B.M. 1992. Phylogenetic relationships in the subfamily Bovinae
(Mammalia: Artiodactyla) based on ribosomal DNA. J. Mammal. 73: 262-275.

Wourster, D.H. and Benirschke, K. 1968. Chromosome studies in the superfamily Bovidae. Chromosoma 25:

152-171.



osansinalulagBonmuniswanuadnd

Figure 1 Phenotypic features of Thai gaur sire
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Figure 2  Karyotype of Thai gaur sire from conventional Giemsa staining
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PROGESTERONE PROFILES AND CONCEPTION OF DAIRY CATTLE
ADMINISTERED WITH GONADOTROPIN RELEASING HORMONE IN LUTEAL
PHASE POST INSEMINATIONS

Nussara Vadhanakul '~ Arun Chankrachang ' Wanvipa Suthikrai * Kriwon Hongyuntarachai :

ABSTRACT

Administration of gonadotropin releasing hormone (GnRH) in luteal phase post insemination was
studied in fertile crossbred dairy cattle for the purpose of assessing the effect of gonadotropin releasing hormone
on endogenous concentration of progesterone and the potential impact on conception. Ninety-two crossbred dairy
cattle were randomly divided into two groups (control and treatment groups) and inseminated when they were in
estrus. Only the treatment group was administered with 10 pg. of GnRH on day 12 post insemination. Serum of
both groups were collected and analyzed for progesterone concentration by means of radioimmunoassay on day
0, 12, 18 and 25 post inseminations. All hormonal data and conception rate of both groups were statistically
analyzed. The results showed that GnRH administered 12 days post insemination significantly increased serum
progesterone on D18 post insemination (P<0.05). However, the conception rates obtained were not significantly

different between control and treatment groups.

Key words : gonadotropin releasing hormone, luteal phase, post insemination,

progesterone, conception, dairy cattle
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INTRODUCTION

Early embryonic mortality is one of a major economic loss to dairy producers. Approximately 25% of
bovine embryos are lost in the first 3 weeks of life (Peters, 1996) of which the greatest proportion seems to occur
between 14 & 17 days after ovulation (Sreenan et al., 2000). A major contributing factor of early embryonic death
in cattle is believed to be due to low progesterone production by the corpus luteum. Embryo development is related
to concentrations of progesterone and the ability of the conceptus to secrete the antiluteolytic hormone, interferon-T
(Mann et al., 1999). More exposure to progesterone by the embryo may increase its chance of secreting interferon-T
and thus survive (Thatcher et al., 2001). By manipulating post-insemination concentrations of progesterone,
conception rates may ultimately improve.

One avenue being pursued to increase progesterone concentration after insemination is the application
of luteotropic hormones such as GnRH at various time after insemination in order to provide additional luteotropic
stimuli to the corpus luteum or to interfere indirectly with luteolytic mechanisms. The mechanism involved derives
from the physiological effect of GnRH in stimulating the release of LH and FSH from the anterior pituitary gland
which results in inducing ovulation of dominant follicle at mid cycle, thereby possibly reducing estradiol secretion of
ovarian follicles (Thatcher et al., 1989 ; Rettmer et al.,1992) as well as obtaining accessory corpus luteum formation.
Lack of estradiol late in the estrous cycle probably prevents the changes in uterine receptor concentrations of
oxytocin that are prerequisite for luteolysis (Hughes et al., 1987) which increases the chances for embryo to establish
maternal recognition of pregnancy before a new wave of estrogen - secreting follicles develops and initiates
luteolysis.

The stage at which GnRH is given in luteal phase has been varied between days 1 and 3, 4 and 6,
7 and 10, 11 and 13 after insemination with variable results. The remarkable improvement in pregnancy rate was
found mostly in the treatment between days 11 and 13 after insemination (Macmillan et al., 1986 ; Sheldon and
Dobson, 1993 ; Drew and Peters, 1994 ; Peters et al., 2000). This might be due to the reason that it coincides
approximately with maternal recognition of pregnancy as characterized by the embryonic secretion of the
antiluteolytic factor interferon-T (Thatcher et al., 1996). However, the action of GnRH also depends on follicular
status at the time of treatment. Cows with 3- wave cycles, the GnRH treatment between days 11 and 14 coincides
with the rise or peak of the second follicular wave (Webb et al., 1992) and therefore high estradiol concentrations
whereas estradiol concentrations are likely to be lower in two-wave animals at this time. This could be one possible
reason for differences in study results.

In Thailand, most studies were performed in limited number of dairy cattle of different status by using
different days of GnRH administration and variable results were obtained (Pilachai et al., 2004; Sumransap et

al., 2006). In this study, higher number of fertile dairy cattle raised under field condition of small-scale farms in
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Thailand were studied in order to obtain more accurate results in assessing the effectiveness of gonadotropin
releasing hormone (GnRH) administrating during luteal phase on endogenous concentration of progesterone and
the potential impact on conception of fertile dairy cattle in the field condition of Thailand in order to understand
progesterone profiles in different stages after GnRH treatment in fertile dairy cattle which will be very much useful

for further application in improving reproductive performance of dairy cattle in Thailand.

MATERIALS & METHODS

Ninety-two fertile crossbred dairy cattle (>87.5% Holstein-Fresian crossbred), 3-6 years of age, good
body condition score with regular estrous cycle and normal reproductive organs from rectal examination, were
randomly selected for the study. They were all raised under similar condition of small scale farms in Saraburi
Province with fair nutrition and management. They were then randomly allocated in two groups (control and
treatment group). Both groups were inseminated when they were in estrus. Ten pug. of gonadotropin releasing
hormone (Buserelin/ ReceptalR; Intervet Company) was then intramuscularly injected on day 12 post insemination
only in treatment group. Blood samples were collected via coccygeal venipuncture in both groups on day 0 (day of
estrus), day 12, day 18 and day 25 post insemination. Serum was separated and stored at -200C until assayed for
progesterone. Concentrations of progesterone in serum were determined by radioimmunoassay (RIA). Sensitivity
of the assay was 0.05 ng./ml. Percentages of coefficient of variation (%CV) of intra-assay from three levels of
control pools were 5.5, 6.7 and 10.9% whereas those of inter-assay were 16.0, 10.2 and 15.5 %. Pregnancy was
verified by rectal palpation of uterus on day 60 after the insemination. All hormonal data were analyzed by means
of general linear model whereas conception rates were compared by chi-square analysis and the categorical data
procedures in order to determine the significant treatment effect. Ages of experimented animals in both groups
were also adjusted using GLM procedures in order to reduce the error effect from different ages. The accuracy of
pregnancy and non-pregnancy diagnosis by means of progesterone determination on day 25 post insemination were

also studied by comparing with the results obtained from uterine palpation on day 60.
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RESULTS

Table 1 Serum concentration of progesterone on day 0, day12, day18 and day 25 post

insemination in control and treatment groups

Day Progesterone concentration

(mean + SE) ng./ml

Control group Treatment group
0 0.26 +0.05 0.18 +0.05
12 4.29 +0.34 3.51 +0.35°
18 3.81+0.66 4.78 +0.69°
25 2.92 +0.41 3.09 +0.40

ab Figures within the same column with different superscripts differ significantly (P<0.05).

Comparison of serum progesterone concentration on each day between control and treatment group
showed no significant difference (P>0.05) whereas progesterone concentration on day 18 of treatment group was

significantly higher than that of day 12 (P<0.05).

Figure 1 Progesterone profile in various days of control and treatment groups
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When conception of the animals was considered, regardless of the treatment methods, serum

concentration of progesterone between conceived and non-conceived groups were compared (Table 2).
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Table 2 Serum concentration of progesterone on day 0, day12, day18 and day 25 post

insemination in conceived and non-conceived groups

4 Day Progesterone concentration h
( mean £ SE) ng./ml
Conceived group Non-conceived group
0 0.18 +0.04 0.33 +0.06
12 3.81+0.33 4.05+0.38
18 531+043° 1.76 + 0.67°
25 4.42+0.30° 1.19+0.34°
A J

ab Figures within the same row with different superscripts differ highly significantly (P<0.0001).

It was found that progesterone concentration on day 18 of conceived group was significantly higher

than that of non-conceived group (P<0.0001).
62

Figure2  Progesterone profile in various days of conceived and non-conceived groups
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Conception rates between control and treatment groups were also compared (Table3). The results

showed no significant difference between groups (P>0.05).
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Table 3 Conception rate of control and treatment groups

Group No. of pregnant cows / Conception rate (%)

no. of inseminated cows

Control group 26 /47 55.32

Treatment group 25/45 55.56

The accuracy of early pregnancy diagnosis by means of progesterone determination on day 25 post
inseminations compared to the results obtained from uterine palpation on day 60 post inseminations was 83.93 %

whereas that of non-pregnancy diagnosis was 90.91 %.

DISCUSSION

From Table 1, it was found that progesterone level in each day were not significantly different
between control and treatment groups (P>0.05). But progesterone level on day 18 of the treatment group seemed
to be higher than that of control group which might be due to the effect of GnRH treatment that cause ovulation of
dominant follicle of the second follicular wave and later formation of accessory corpus luteum. Thus progesterone
level was higher on day 18 in treatment group. This was concurrent to the comparison of progesterone level
between day 12 and day 18 in each group which showed that progesterone level on day 18 of treatment group was
significantly higher than that of day 12 (P<0.05) whereas the progesterone level on day 12 and day 18 of the control
group were not different significantly (P>0.05). This might indicate that in the treatment group of which GnRH was
given enabled the increase of progesterone level in the luteal phase. This is concurrent to the study of Pilachai et
al. (2004), Howard et al. (2006) and Peters (2005) which found higher progesterone concentration and accessory
corpus luteum in cows after GnRH administration.

When conception of the animals was considered, regardless of treatment method (Table2), it was
found that progesterone level on day 12 of conceived and non-conceived groups were not significantly different
because they were all in luteal phase whereas progesterone level on day 18 of the conceived group was significantly
higher than that of non-conceived group (P<0.0001). This indicated that increasing progesterone level in luteal
phase post insemination might increase conception. The results were concurrent to the hypothesis that increasing

progesterone concentration after artificial insemination would increase fertility (Stevenson et al., 2007) due to
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increase the chance of embryo development and its ability to secrete antiluteolytic hormone (Mann et al., 1999;
Thatcher et al., 2001). Thatcher et al. (1994) also reported that manipulation of post-insemination concentration
of progesterone by giving exogenous progesterone could stimulate embryo development and ultimately improved
conception rates.

The conception rate obtained from GnRH administration post inseminations in this study (Table 3)
was not significantly different from that of control group which is consistent with the findings of Howard et al.
(2006) and Peter et al. (1992) who observed no effect on conception rate in dairy cows, despite elevation of
progesterone concentration. This contrasts with the study of Willard et al. (2003); Peters et al. (2000) and Kalaimani
et al. (2007) who indicated the improvement of pregnancy rates in dairy cattle after GnRH administration in luteal
phase post insemination. Lopez-Gatius et al. (2002) also reported that cows with an additional corpus luteum were
eight times less likely to experience fetal loss than those with a single corpus luteum. Thatcher et al. (2006) found
the similar results that induction of accessory corpus luteum and increased progesterone concentration reduced
early embryonic mortality in cattle.

The conception rate after GnRH treatment post inseminations is varied depending on the injection
time after Al and follicular status when treatment is initiated (Peters, 2005). Peter (2005) also reported that only
treatment between day 11 and 13 resulted in improvement in pregnancy rate which was concurrent to some studies
(Drew and Peters, 1994; Sheldon and Dobson, 1993) but contrasted to some studies (Schmitt et al., 1996; Willard et
al., 2003; Kalaimani et al., 2007) which reported that GnRH administration on day 5-7 post insemination also gave
good results. Considering follicular status at the treatment time, cows with 2 and 3 wave cycles showed different
fertility responses to GnRH treatment post inseminations (Peter, 2005).

However, post insemination GnRH treatments have been reported to be particularly effective in
conditions of heat stress, poorer body condition (Kaim et al., 2003; Willard et al., 2003; Pilachai et al., 2004) and
in repeat breeding cows (Sumransup et al.,2006). Wolfenson et al. (1993) also suggested that progesterone
concentrationmight be less in heat-stressed cows.

The accuracy of determining non-pregnancy was greater (90.91%) than that for determining
pregnancy (83.93%) which is consistent with other studies which reported accuracies of 67 to 88% for pregnant
and 87 to 100% for non-pregnant diagnoses (Gowan et al., 1982; Reimers et al., 1985; Wimpy et al., 1986). This
could indicate the main advantage of the progesterone test in picking out the non-pregnant animals (Dobson and

Kamonpatana, 1986).
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CONCLUSION

This study indicates that the administration of exogenous GnRH in luteal phase post inseminations
in fertile dairy cattle resulted in increased serum progesterone concentration. This might be beneficial in reducing
early embryonic mortality especially in infertile or heat-stressed or repeat breeding cows which might have less
progesterone concentration after insemination. However, the conception rate obtained from this study in treatment
group was not significantly higher than that of control group which might be due to the variability of follicular sta-

tus when treatment is initiated.
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Study on acrosome integrity of goat spermatozoa frozen in Tris-based extender at

different egg yolk percentages by flow cytometry.
Jatuporn Pongpeng' , Narong Leingcharoen', Mukda Ratanapaskorn', Piyawan Suthunmapinata’

Thawatchai Kaewmarg’ , Malee Apimetectumrong'

Abstract

Acrosome integrity of goat spermatozoa frozen in Tris-based extender at different percentages of egg
yolk was studied using flow cytometry. Samples were Saanen-Thai native crossbred semen frozen in Tris-based
extenders containing 2.5, 5 and 10% (v/v) egg yolk. Frozen semen samples were thawed at 37°C for 30 seconds
then stained with fluorescein isothiocyanate-conjugated peanut agglutinin (FITC-PNA) and propidium iodide (PI).
The acrosome status of stained spermatozoa was then assessed using flow cytometer. The 5% and 10% egg yolk
in extenders yielded a significant increase in the percentage of spermatozoa with intact acrosome as compared to
2.5% egg yolk (23.67+2.09 and 23.15 +3.37% vs 15.13+ 2.00%, P < 0.05). Percentage of progression motility and
kinetic movement of 2.5, 5 and 10% egg yolk in Tris-based extenders showed no significant difference. This study
indicanted that 5% and 10% egg yolk in EYT gave percentage of live spermatozoa with intact acrosome membrane

treated the superior effect compared to 2.5%.

Keywords : acrosome, extender, Flow cytrometry

Research paper registration no. 51(2)-0108-056
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Table 1. Means + SE of acrosome integrity of goat semen frozen with 2.5%, 5% and 10% egg yolk in Egg Yolk

Tris extender, assessed by flow cytometer.

Acrosome Integrity Egg Yolk in Egg Yolk Tris Extende
2.5% 5% 10 %
Membrane acrosome intact; MAT(%) (n=10) (n=10) (n=10)
Membrane damage acrosome intact; 15.13+£2.00° 23.67+£2.09° 23.15+337°
MDAI(%) 22.88+2.19° 21.11+3.17° 2048 +£2.02°
Membrane acrosome damage; MAD(%) 61.93+3.13° 54.85+4.01° 56.24 +4.17°

a.b . Mean in a row with a different superscript are significantly different (P<0.05)

A A Ay A o A An (Y 9 % o A A
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Table 2.
in Egg Yolk Tris extender. (P<0.05)
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Mean =+ SE of motility, progressive motility of goat frozen semen with 2.5%, 5% and 10% egg yolk

Spermatozoa Movement Egg Yolk in Egg Yolk Tris Extende
2.5% 5% 10 %
(n=10) (n=10) (n=10)
Progressive motility (%) 11.20 £2.35 11.81+1.90 16.63 +2.53
Curvilinear velocity ;VCL (um/s) 68.53 +3.10 68.64 + 4.78 70.13 +3.02
Straight-line velocity; VSL(um/s) 142.85+6.78 148.48 +£7.92 151.70 £ 6.45
Average path velocity; VAP(um/s) 83.80 +3.77 86.82 £5.15 88.51+£3.81
Amplitude of lateral head displacement; 7.02+0.25 7.40 +£0.09 7.40+0.18
ALH(pm/s)
Beat frequency; BCF 36.17 £ 0.65 35.27 +0.56 35.48 +0.69
Linearity; LIN 48.22 £0.66 47.30+£0.68 47.00 + 0.66
Straightness; STR 70.20 +7.83 76.10 = 0.69 76.09 +0.65
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Test — Day Heritability Estimates of Somatic Cell Score
For Thai Holstein Dairy Crossbreds.

Kalaya Kengvitkum', Narongkorn Kasemsuk® and Viboon Tularuksa'

Abstract

The aim of the paper was to estimate variance components for somatic cell scores for Thai
Holstein Dairy crossbreds using data from Muaklek, one area of Saraburi province. A total of 9,538 twelve parity
test-day records, collected from 2004-2006 were available for study. A pedigree file was extracted from the data
base of Saraburi Artificial Insemination and Biotechnology Centre. Milk samples from each cow were collected
every month for detecting Somatic Cell Count. Those cows were divided into 5 groups. They were <75%, 75%,
>75-<87.5%, 87.5-<93.75% and >93.75% respectively. Somatic Cell Count was transform to Somatic Cell Score
in order to estimate heritability which was 0.179 (SD=0.0141). Means and standard deviation in five groups were
8.71£0.53 (n=226), 10.93 £2.72 (n=1559), 9.67 £ 1.77 (n=242), 9.49 +1.39 (n=5549) and 10.51 +0.73 (n=1962)

respectively.

Key word : Test — day Heritability Estimates, Somatic Cell Score, Thai Holstein Dairy Crossbreds
' Livestock Biotechnology Research and Development Section.

? Saraburi Artificial Insemination and Biotechnology Centre.
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