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yesduiiinasousinasiund 305 Ju Wesifudluiuuay LUaﬁLszmmiﬂimwuaaiﬂumwiaﬂﬂaaiaaalmu
L'wmLmaiuLsamquQQﬁaﬂiﬁéuqiLLazaizqs MU 170 A Senaneuiiunay 2558 anueeu 2560 lag
Lﬁué”aashuﬁamiﬂﬁ’;a“ 6 #3 Tunaenfiuidendifiansiudonuda (EDTA) thanadafduie efnw
sULLUULLa mmmawu BTN @y DGAT1 #1875 Real-time PCR 38 genotype Guawu allele wagifiv
Frogrsiruuiiediaszfilesidudlasiunazidosidudlsiuiouas 1 adiindedy 10 (Weu
HaN13ANYINUINIFULUUYDIEY BTN Immmamwuﬁﬂuaﬂwmsmawuqﬂﬁmamﬂaﬂwmzwﬁﬂm
Tuvaugiisunuuvesdu DGATI dmnuduiusiudnvarmsiugnisuveadesidudlusiuetraiidod iy
N19adiA (p<0.05) wagdnsnasiuiusesninaguiuuvesdy BTN uar DGATLlinadadnymenia
ﬁuqﬂsimamﬂﬁﬂwmﬁﬁﬂm ag19lsfinugUuuUresdu BTN wag DGATL ansansiaaeulilngis
Real-time PCR @alnafiuduguwassinsy
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Genotypic Study of Butyrophilin and DGAT1 Gene Related toMilk Composition
and Yield in Tropical Holsteins Using Real-Time PCR

Saroch Neamkhum Saijai Cheunsuk
Abstract

The objective of this study was to analyze association between Butyrophillin gene (BTN),
Acyl-CoA:diacylglycerolacyltransferase1 gene (DGAT1) by Real-Time PCR technic and 305-day milk
yield, milk composition (%Fat and %Protein) from Dairy Farm in Saraburi and Ratchaburi province.
samples were taken for the study during March 2016 to September 2017. Real-time PCR was
used to identify the allele and genotype of genes. A general linear model and t-test significant
differences were used to compare the mean of each trait between genotypes. The results found
indicated that DGAT1 to associate with %FAT (p=0.03). Simultaneously, the association between
genotype patterns of two genes on estimated breeding value shown that DGAT was associated
with 9%Protein EBV (p=0.01) whereas another combined gene were not associated with estimated

breeding value.

Key word: Tropical Holstein cow, milk yield, Real-time PCR, Butyrophilin gene, DGAT1 gene,

milk composition
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AN

gaamnssulausuazkansuruslulssmalvefinssutethuumugunimig Seunisiul
TausannsondntiusiifaunuasUiinadas awilfnuasnsfidedauudisgldgamumdae n1s
Uiuussiuglauudedndueiosdelunmsimuiugleusluusama dninmeluladdanmnisndnuendeng
nsuUadnt Suthiinazenuiuinvevlumsldmeluladinmileusuussituslauavosnuasnsgiaes
Taua wielvussaiadmneesninisdauuvonnuasnsliiisngldd deiu Tusunsunisusuuzaiusia
uuazgtilinnuddynisuiuusiugnasudunandnuazesdusznouthumundn (Rychtarova et
al., 2014) miﬁmmmszqﬁuﬁLﬁuﬁ’aﬁﬁmﬂ’uqmm (genetic marker) ¥eadnuaAd1ARyNI9
wswgialiuiuinanazesdusznauthuuudrthudndenlaumiielilunsusuuseiugiduisuded
lasumnutisuuasiivsgansnimunnlutagdu (Zhu and Zhao, 2007)

Butyrophilin (BTN) 18w acidic glycoprotein afianilsdnuldluuZunamnnni 40% 281 total
milk fat globule membrane protein Tula (Mather et al., 1980) LLasﬁd?uﬁﬁﬁqﬂuma%ﬁa%@wéﬁlmﬁu
T ae i uNsEINamsliuy Jack and Mather, 1990) nsuanseenveddy BTN 2gnusimie
Tugnunnazianizlurranistiduuinguy (Franke et al, 1981) finnsAnealae Bhattacharya et al.
(2006) WuIdnwEALanasiuneluiu BTN (genotypic difference) WA 3 WU (AA, AB, L@z BB)
fnasenisadsluiiuluthunlraeiusuanszaing Holstein Friesian uag Hariana deaenadosfiunis
MenuranIRgsumNduiustesBuifunisaisluiiluiuilaaeiug Jersey Ty Komisarek et
al. ( 2006) TaEnsNeaeUYeL 2 Anldimadn PCR-RFLP lunsnsaveaey wulieiu Su Acyl - CoA:
diacylglycerolacyltransferasel (DGAT1) ﬁ%’magﬂuﬂejmﬁuﬁmmmmumﬁa%ﬁqlmﬂﬁLezjalsﬁe?fuﬁu
uwndaAundsnuiiddavessnanieuazannsonuldluyiunugeds 95% lulvsfuun UJensen, 2002;
Farese et al., 2000) M3AnuEuillneds PCR-RFLP Tulavansaneinuinlaiugiaesd (Komisarek et
al., 2004) Wuﬁ: Holstein-Friesian (Winter et al., 2002; Pareek et al., 2005) ‘ﬁuﬁ: Brazilian (Lacorte et
al., 2006) wu3gu BTN fmnuduiuslunisauananuasesrusenaulusivuusayluduunlulauy
anualnelaaalai (Saijai et al., 2553) LLa3ﬁd3uﬁwﬁajluﬂwzha%’wél’ﬂsuﬁuiuﬁmmaaLé’humwdw
939n5uN Jack and Mather, 1990)

Tuvauzidy DGATI ‘wmf’]Lﬂu‘ﬁwé’ﬂ‘ﬁwﬁﬂﬁﬁwumﬁﬂﬁiﬂumiﬁmmLé’mmaaé’m’ilﬁmqﬂ
msuunAdlsvugiauasqivle (Smith et al., 2000) wag Ssiiunuinddglunsadradulel Acyl-
CoA diacylglycerol acyltransferase %qﬁﬂ’amﬁwﬁﬁﬂwmumimea’%%maq triglyceride Tusnene
WU N139AdY troiglycerideludld n15asne adipose tissue LLazmiﬁ%’NﬂjﬂumLﬁ@ﬁ@fﬂﬁ@@@ﬂ (Cases
et al., 1998; Smith et al., 2000) Wudmiél,wvsiLﬁaﬁQﬂaﬁﬂﬁummﬁmaaﬂmaﬁu DGAT1 lajmammfié"a
thuslfiilonaongn Tulauudu DEATL fidunisegiidiutats (3 cm) veslasTulengd 14 (Farnir et
al., 2002) FIGoUIMUTIUL exon xii 183 DGAT gene fin15iasunlasvesdiduivaniialinng
nonsaerfilunedn Waswain Lysine W Alanine ( Spelman et al., 2002; Thaller et al., 2003;
Weller et al., 2003) miméiaul,mmﬁﬁmasiaé“ﬂwmzmﬂﬁﬁmﬂﬂﬂuuﬁwﬂﬁluﬁuﬁaaaimﬁml%L%&Ju
Faaneiitug wosiu Tuaud Trfuaud daruea uarlulausn@a (Thaller et al., 2003; Spelman et al,
2002; Lacorte et al., 2006; Szyda and Komisarek, 2007) Wiinave9n1sUasuLYaIdFuLUade
Uanauiu Tushu Tsiu waviosidud lotu Tusiu wnnsefululuusiazdsyanns



% L3

NsasmaluladPinmmsuanuadng

UagUuldinaiia PCR-RFLP (restriction fragment length polymorphism) Judsiiiensiam
Snwauziuanislussduavesmefiduevesiu uinmsnmadeisdadddinaiu 2-3 fuuasiivas
fumeulunsnmalimngaulunsufoiau mszoafanisludeuresiegiauasanuiianain
sewinsdunoulduin wafia Real-time PCR Faldgnitautuduitiioanilymidanan nsoide
wdnnsTe probe Anansieuas Aldunisesnwuusumziiodumnisilasudduivaiidesnisnsa
yhlnsnsialinauiuguazsanis antuseunsui iR

nsfnwiadalifngusrasdifteAnuisunuunagauivesdu BTN uay DGATI Tulausmsed
aoaleadlatinadley ngldinadia Real-Time PCR wazamnuduiudvosusazsunuuvesduiineuiinm
Woeswudlutuuagiefiwudlusfiuvesiiug fsazsilinsugluvuresduiiinadenisuaniuuis
Uiinauazaunnlulauudiulngvessenafinsuladniliiuinng uusiuazduaiunisidsda
inwasnsliannsondmiualFisyans i Tinuuazamnminsznsu S geiugiinsuuadafay
fianiulngady

gUnsaluazdsnig
dnivnand
Tauumadefifinislinandnadusn forgadeludis 2-3 T nshiuinumsnsiidrsanlasams
wanelausmsolnoalaadalniluundminsvyiuazaszys Sy 170 f Addeyanisidudiogag
ihusnaenszezn1sliulldTuntsaiene s Satadunulusunsy wagldsuemns uismmuanInnig
Aedluwsagiinin usegadeniiofnunguuuuiarauiivesdu BTN uay DGAT1NEuAensi
vinalauneduiu 6 38 TuvasaAuideniiiarsiudenuds (EDTA) Wethunadafidue waztiv
fegnauiiefneinunimiuiiiouas 1 afsiadetu 10 Wou Ssduiumsiusifouiiuiag
2558 Daplaufiug1eu 2560
n3ainAuLe
feghadenanungniiuinufigumnd 4 °C fouthunain genomic DNA daeynarin DNA
d11593U (QIAGEN Genomics DNA Extraction Kit, QIAGEN. USA) ﬁaasmﬁ’jwmgﬂLﬁ‘uli‘lumsazma
TE buffer wagyin1sinUIunmuagainuuIandues DNA Tile1 OD 7 260/280 5899 1.6-1.8 e
Microvolume Spectrophotometer (Nanodrop, DeNovix.USA)
n1snageusULuUEY BTN Uay DGAT1meUfR3e1 PCR-RFLP
ihidueiiatnlaainiiesadenvadlaufiuveneiuaiu DNA (PCR) nuiBues Saijai et al,
2553 uay Jureeratn et al., 2553 #ail
M5IATIEIiEU BTN TdUSunaumidue 5 pl (20 ng), 10xPCR buffer 2 pl, Forward
primer:btnF(TGGAGCTCTATGGAAATGGG)ag Reverseprimer:btnR(TACCCAACAGGAAGAAACAG)
9898z 2 pl(0.2 uM) Platinum Tag DNA polymerase 0.5 pl(1 unit)dNTPs 5 pl(0.2 mM) MgCl, 1.5
pl (1.5 mM) distilled water 7pl US119553% 20 plikag PCR condition f® pre-denaturation 95°C
11U 5 U9 denaturation 95°C W1 30 U7 annealing 65°C WU 60 AUy extension 72°C WU
60 U7l $1uU 35 SOU MM 72°C w5 WTl ntuthnandn PCR (PCR product)ﬁlmmﬂifumau

MafinTuaILABueNh purification Inald NucleoSpin® Gel and PCR Clean-up (Macherey-
Nagel. Germany) antiutiandalaglueulaudndinig Hae Il Tnefliusunamdue 20 pl (10ng/ul),
reaction buffer 2.5 pl, enzyme 2 pl, distilled water 0.5 plU3unsgane25 plnaeannidy incubate

aq
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wamwﬂ:u 37°C WU 30 mimummmaamma GelRed Loadmg Buffer (Biotium, USA) dianlng
T,V\Iiﬁzfaiu 2% (w/v) agarose gel 7 100 V W 30 Wil m’awmmumumLauwmmmm Gel-Doc
system (Alpha image 3400, USA)

N53LAT1EREU DGATL TdUSunauddute 5 ul(20 ng), 10xPCR buffer 2pul, Forward primer:
DGAT1-F(GCACCATCCTCTTCCTCAAG) tag Reverseprimer: DGAT1-R (GGAAGCGCTTTCGGATG) 9814
az 2 pl(0.5 uM) Platinum Tag DNA polymerase 0.5 ul(0.8 unit)dNTPs 5 ul(0.2 mM) MgCl, 1.5 pl(1.5
mM) distilled water 7 pl Usu1915533 20 plwagPCR condition A pre-denaturation 94°C U1u 4 U9,
denaturation 94°C W1U 60 AU1¥, annealing 66°C WY 60 W19 (angunaiiasseuar 1°C) uag
extension 72°C WU 60 U1 AUAEY pre-denaturation 94°C u1u 4 ‘m‘ﬁ, denaturation 94°C $1U
60 U191, annealing 60°C WU 603U Wag extension 72°C WU 60 AU MU 25 58U Lag 72°C
w1y 10 Wit Bhndadasfilaanduneunsiiutuaiudiduennvin purification WwAeafUBUBTN
mﬂuuummmim%Laulezjmmmﬁ]wt,ww v (Cfrl TneduSunuidue 20 pL (10ng/pl), reactlon buffer 2.5 pl,
enzyme 2 pl, distilled water 0.5 pl‘UiiﬂGﬁﬁ@‘Vﬁ*&J 25 ul ‘waﬂmﬂuu incubate 'mazwm:u 37°C WU 30
Falusudqinundenddie GelRed Loading Buffer (Biotium, USA) maLaﬂImIV\lwaiu 5% (wW/V)
denaturing polyacrylamide gel miiﬁmmm%uﬁaualﬁmaﬁw silver straining K232A
113959980 UA R ULUAYE3EY BTN uay DGAT1 \fiesenwuulnsuesuasinsy (primers and probes)
gmiuuiisen Real-timePCR

thiegsdulelailimagey genotype 9MNUFATEY PCR-RFLP wnviinsmdifuiuadeis
automated dye-terminator cycle sequencing method with AmpliTag DNA polymerase Tneldiades
ABI 3130 DNA Analysis Sequencer (ABI, USA) wagitas1gsaiumnus SNP aaslusunsuthe BLAST
Sequence Analysis program (National Center for Biotechnology Information, NCBI. USA) vield
99NLUU TagMan MGB-probes (minor groove binding probes) fluorescence real-time PCR A7
Primer 5 software lagld@ngeaisaisudvila VIC uay FAM (GENEPLUS, USA) (Table 1)
Table 1 Real time PCR-Probes for BTN and DGAT1 gene underline/italic letter represented SNP

polymorphisms

Gene Primers Sequence (5° —» 3’)
BTN F-Rt CGGCCCTTCTTCTGCTTGT
R-Rt CATCAGTGACTGGGCAGATAGT
Report-1 (VIC) - CTGTGGTAAAAAGCCCCT
Report-2 (FAM) — TGTGGTAAAAGGCCCCT
DGAT1 F-Rt CGCTTGCTCGTAGCTTTGG
R-Rt CGCGGTAGGTCAGGTTGTC
Report-1 (VIC) - CGTTGGCCTTCTTACC
Report-2 (FAM) — TTGGCCGCCTTACC

aaa

mimaammwuau BTN LLE]"’DGATlWJEJ‘lJﬂﬂﬁEJ’] Real-time PCR
mmammLauLamaﬂmmmaamiﬂuuwuqmaﬂﬂaaiaaalmﬁﬁwm 170 A39819 YINAFBU

genotype V94914 2 g1 #1975 Real-time PCR Iﬂaslﬁt’fsqmmiw CustomTagMan SNP Genotyping Assay
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(GENEPLUS, USA.) LALLATDY Step One Plus Real-time PCRSystem (GENEPLUS, USA.) §1’ﬁﬂ%mm§
Oule 20 ng2X TagMan Genotyping MasterMix5 pl, 40X Assay Mix cDNAQ.25 plﬂ%mmmﬂmﬂ 10 pl
way PCR condition A® pre-denaturation 95°C U1u 10 Y19, denaturation 95°C W U 15 U9,
annealing W&y extension 60°C WU 60 U 314U 50 U

3T ias gL

nsiufethsundnsunsnsaniiessindesiudluiy wesodwudlsauiouasady
Fusndinaonaudwiiuy tazasaainssiilefiudluiu aseswudTusaurewhundisnios
combifossft+ (Foss, Denmark)
MTIATIZUNERA:

MeTideyatusnITIvesdn v iR IUszIduATNaussTI (Breeding value, BV Juas
M Yield deviation (YD) vesdnwasdSmnaniug Wesiudluiu wasiosifudlusiu delusunsy
BLUPF90 and AIREMLF90 programs lagld BLUPF90-DairyPAK3.0 (Misztal et al., 2002). saeluina
ATILIN Heterozygozityuas allele frequency lngldnan Hardy-Weinberg Law

H(HW) = 1—ipi

ANFIATIZNANUAUNUSANWBNTNaVeY Allele substitution ¥a9gud BTN way DGAT1 @

USunasuy weswumbviukasilasiwudlusiu 1neds Generalized Linear Model (Henderson, 1984)
NsziutivdAgy p<0.05

NAN1TNAABIAEIATA]

21nN3AnEIsULULBY BTN 1433 Real-time PCR m329n151fisiiunas PCR product Tasns
99NUWUU Probe uay Primer fiflanudimigsie SNPs vosBunaznisiausunad fluorescence 2 wiln
Taun allele A Ane VIC-fluorescence dye (N 1W@LT87) wag allele B 78 FAM-fluorescence dye
(nswAd13u) (Figure 1) 1dufienfudu DGAT1 UfjA5e1 Real-time PCR a1u150m599 SNP w038y
(Figure 2)

Genotype wo3duBTNluUszanslansedaoaleadlatilunmaaesiannsontsldiiu 2 nquie
AA Ay AG Taefldnau 136 uaz 34§ Andunud 0.80 wag 0.20 mudiu Taefianudves allele
A uaz G Ao 0.90 waz 0.3 Felinudnuae Genotype WUU GG 1a8 (Table 2) luvasil genotype v84
fu DGAT1 annsanuld 3 ndu Ao AA AG uag GG Failduau 1888 uay 64 auddy Anduaiud
0.110.51 wa 0.38 auddu Inefinnnudves allele A uaz G Ao 0.36 Lag 0.64 (Table 3) ilofiansan
anmaTmANRaTesBy (Equilibrium of genes) NudN1snI¥ANERYes9BUBTN uay DGAT1lifA
AuAaAUMENANNIT Hardy-Weinberg Svo1adiunannarnnsufulssiuslnglamaniifulafiiaan
nsuamfieudeiiovemeiuslannlassnisuasworiuglauimseTnoalsadlativesnsuadng s
Tnsnautuslaifuluagragu (non-random mating) uananniinisdaiden (selection) Audnwme
U519 vesadn? (phenotype) fesnsifiothunduneusiiusiazldaiiaiusiely Wudnvauznsli
iy Ymanhun Gudu dealiifinnisnisdsuwlasanuivesdudefinnsgymisvesdy
(#3uns, 2552)
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Figure 1 Real-time PCR genotyping for BTNgene of Tropical Holstein cows.VIC-fluorescence
dye (¢reen) and FAM-fluorescence dye (blue) indicated allele A and G, respectively.
Graph presented 2 genotypes as AA and AG.

Ampitfication Prot Ampification Plot Ampification P ot

Genotype AA: green "' Genotype AG: green and blue __ Genotype GG: blue

§ o goo Allele GC
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Allele AA
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Woc W ' | snP assay 1-aa [l SNP Assay 1-GC ‘ {- SNP Assay 1-a4 [l SNP Assay 1-6C

Figure 2 Real-time PCR genotyping for DGAT1gene of Tropical Holstein cows. VIC-fluorescence
dye (green) and FAM- fluorescence dye (blue) indicated allele AA and GC,
respectively. Graph presented 3 genotypes as AA, AGand GG.

Table 2 Genotype and gene frequencies of the BTN gene in 170Tropical Holsteincows.

Genotypes n genotypic frequency
AA 136 0.80
AG 34 0.20
GG 0 0.0
Allele allele frequency
A 0.90
G 0.10
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Table 3 Genotype and gene frequencies of the DGAT1 gene in 170Tropical Holsteincows.

Genotypes n genotypic frequency
AA 18 0.11
AG 88 0.51
GG 64 0.38
Allele allele frequency
A 0.36
G 0.64

Table 4 Descriptive statistics of the dataof 170 dairy cows.

Traits Mean SD Min Max
Milk 305 day (ke) 4,384.12 1,423.05 1,460.94 8,526.70
Fat (%) 3.56 1.12 1.11 6.65
Protein (%) 3.04 0.20 2.45 3.62

AaYRIUSINMuNT 305 Julesidudlusiulaziesidudlusauiawindy 4,384.12 An.
3.56% Way 3.04% muanau (Table 4) FelAbnaAganunISANEIVBTIUNUILAaEAME (2558) Lazdnun
wialulagTinnnsnandeadnd (2560)

Table 5 Effect of genotype gene markers on 305-day Milk yield,Fatand Protein (Least square

means + Standard error)

Gene Genotype Milk yield Fat(%) Protein(%)
DGAT AA 4,711.23+390.56 3.89+0.33° 3.05+0.06
AG 4,265.24+232.32 3.68+0.20° 3.08+0.03
GG 4,085.40+272.55 3.24+0.23° 3.04+0.04

P-value 0.23 0.03 0.44
BTN AA 4,239.44+231.96 3.54+0.20 3.05+0.03
AG 4,468.48+313.50 3.67+0.27 3.06+0.05
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P-value 0.39 0.57 0.90

2bwithin a column in each gene with no common superscript are significant difference
(P<0.05)

uansfnwluadeillinuanuduiussenineguuuuresdu BTN fudWTuamiund 305 fu
Wesiduslasiu uazesifuilusiu fauansly Table 5 Fvdonndaafusesuues Saijai et al. (2553)
Fumunuazanlz (2558) uag Rychtarova et al. (2014) linuanuduiudituiunaniinguuuuyesdy
BTN Lianansoldiduivsvonanuanmisalunisiinandnihunuazesdusenavihunld Tuvaed
sULUUBR98Y DGATL wuddanuduiusiuilesidudluliu lnednvue genotype GC/GC Hasidud
lusiusngn urlimuauduiusfuuiuaniuud 305 fu wasefdudlusiiu eddlsfinuainmsine
93 Molee et al. (2012) WuI3ULUUT8Y GC/GC TnasodnumvososdUsenouasuianuaag1ed
odAgyn1eaia %qLﬂuﬂizﬁmﬂiLLﬂIﬂuuQﬂmauIaaaimﬁLﬁduﬁu6‘5@mesi’mmﬂﬁﬂ@ﬂﬂ%ﬂiﬂﬁzﬂizﬁdﬂﬂi
Tausnduveanuasnsfiinsdanisfiunndnsiulunsagyhiunans@nwianuduiussuuuudu BTN way
DGAT1 fuAnsuauiug wudrldfianuduiussenineguuuvesduy BTN Aurnisuauiuganyay
Uil 305 fu iweddusdluiu warefiudlusiu wisuuuuresdu DGATT fmnuduiusiy
AnsHanuganvauzUasgudlUsAueg 1 iituddgyvneada (p<0.05)

mmé’uﬁuémmgﬂLLUUgenotpeimamiiwﬁum%wmaLsi’hé’hsﬁ'u (combined genes) AuA"
nsuaniugludnuazfidnudieg (Table 6) wuiilifinuduiusiu Fududvdnavesguuuudy
DGAT1 Tumsfinwadsiliigaauannsoldlunisdmieniiofivesdusznaufidrdluiuald Wosan
SnuwaznslinandnuasAesdlsenevinuuiifuiinuaudnvuenisuansoonuansu wagnieldnis
Lgmmﬁmmﬂaqm%mﬁﬁﬂwm%gqﬁaw%ﬁﬂﬁmiLLamaaﬂﬂaﬂguﬁgﬂ@lﬁﬁmaﬁiammLLUiUmmaa
paRUsznaULarUSINaITuL (amﬁﬂﬁuazﬁﬂq@, 2561) asmlﬁﬁmm@w%wasuaﬂgﬂl,t,w GC/GC Tulauy
gnualoadlnionaligiauannsalilumsdadeniiofivesdusznevitddnluthuuld Sso1afiaug
MndvEwasziBufiogssiwmistuinadunsuanisanyesdu ietoraid osanlassadetugnssy
voslagnuanleadlamidiunisusznaudeasdoslafiudles oradifugnssuiiieadestuasddsnay
thuws waziugnssudnaenaiinasonisuantoenvesdudl (aigayn, 2555; Lillehammer et al.,
2009) fanunansznuiidrdyresfduiusseninanmuindeuuasnsuanioonvesdy fuiunoud
genotype GC/GC azanunsathuldlulusunsuusuussiusidemsAnwmanssnuuenainiinisuanseen
gesfuiufiunsinnsemnsdniuazaninuandousy q (Hayes et al, 2003; Lillehammer et al.,
2009; Hammami et al., 2009)

Table 6 Effect of genotype gene markers on estimated breeding value 305-day Milk yield,

%Fatand%Protein (Least square means + Standard error)

Gene Genotype Milk yield %Fat %Protein
DGAT AA 62.57+164.60 -0.04+0.05 0.00+0.02%°
AG 90.38+57.32 -0.02+0.02 0.01+0.01°
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GG 77.55+75.69 -0.06+0.03 -0.03+0.01°
P-value 0.98 0.46 0.01
BTN AA 145.33+47.91 -0.01+0.02 -0.02+0.01
AG 8.33+117.27 -0.07+0.04 0.00+0.02
P-value 0.28 0.15 0.25
Combine AA/AA 232.59+116.39 0.02+0.04 -0.01+0.02
DGAT- BTN AA/AG -107.46+307.93 -0.09+0.10 0.01+0.04
GC/AA 101.03+56.22 0.00+0.02 -0.02+0.01
GC/AG 79.72+99.91 -0.05+0.03 0.03+0.01
GC/AG 102.38+62.86 -0.05+0.02 -0.03+0.01
GC/AG 52.71+137.71 -0.07+£0.05 -0.04+0.02
P-value 0.66 0.76 0.12

*Mwithin a column in each gene with no common superscript are significant difference (P<0.05)

dgunani1Tnaag
NanNsANYINUINgULULYesBy BTN liflawduiusiunisnauiugfuyndnuazidnu
Tuvauzfisuuuuvesdu DGAT1 anuduiusfuainisnauiugvesdnvaurivosidudlsiuegiad
TWodAyn19adia (p<0.05) wardnsnasiusenIngUuuuvesdiu DGATL way BTN Lifinased1nisHay
fugvesUiinaihug Wedwudluiuuaslofiwudlusiu egrdlsAnusuuuuresBuBTN way DGATI
aansonsvaeulilagds Real-time PCR ddlvinaiusiuguarinids

LANE1591989
drilnwelulag@inmnmsndnuadnd nsudednd. 2560 ayaneiuglauy 2560 ISSN : 974-682-193-8
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Genotypic Study of InhibinGeneRelated to Ovulation Rate

in Cross-bred Angus Cattle Using Real-Time PCR
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Abstract

The aims of this study was to develop a molecular method, Real-time PCR, to identify
the genotypes of the exon 1of Inhibingene(/NHA) in 200 Cross-bred Angus Cattleas well as the
association between the superovulation performance among gene polymorphisms in 38
genotyping cows. The study showed that, by using the fluorescence probe specific to the SNP
A192G, the exon loflnhibingene was contained with 2 alleles, A and G allele with allelic
frequencies of 0.65 and 0.35 respectively and divided into 3 genotypes as AA, AG and GG with
genotypic frequencies of 0.36, 0.59, and 0.05, respectively. Moreover, the genotypes had
significant effects on the oocytes and embryos under the superovulation procedure. The results
showed that the cows with GG genotype resulted in significant different higher increasing in the
total number of embryo and the number of transferable embryothan AG and AA genotype in all
3 experiments. However, among 3 genotypes, there was no significant different in the number of
unfertilized ova and the number of degenerate embryo in all 3 experiments. These results
indicated that Real-time PCR method could be used to identify the polymorphisms of
Inhibingeneand these polymorphisms had correlation to the ovulation rate in superovulation

practice.

Keywords: Superovulation, Cross-bred Angus cattle, Real-time PCR, Inhibin gene
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Al

nsvinldnSunenfiotinnisanlysuauuin Superovulation) wieldlunséerndiseu
(Multiple ovulation and embryo transfer, MOET)figasjannglsilsdurusnsusuusnnitanansold
Tunszuaumsireshindageu wislenmaiiagnlafiidnuasiusnssuiidenenanviewsidifideling
avviangi aslenanisilsangrhsunasfinanuuug lunisdadendn? (Armstrong, 1993)adl
ﬂ’]&J’]iaﬁmLﬁU%ﬂ‘iﬂﬂuaﬂWWLL"ﬁLLsﬁﬂL‘ﬁlaﬁﬂﬂiﬁﬁﬂﬁEJ‘ViéJ\‘Iﬁﬂﬁ?uﬂiS‘U’J‘uijuperovulationﬁﬂL‘ld]uwlﬂﬁﬂ‘ﬁ
ddpannlutuneumstneriniseulasanizesidlunaideda esnidudnififignasiaze
wewarldinanlunisiaiesuy LwiflggmﬁﬁwﬁggaeiNwﬁqﬁwuﬁamimauauawaq%’aisdsiamimzéjumﬂ
goSluuiiieatosdaazuanmetulunsayidns (Mapletoft and Hasler, 2005) uiiinaglaiin1swensy
Ufuugsannndennagnisniaeg vionsldsesluusindeqditisuiflivilfAnnisnouaues
witias(Thatcher et al.,2001;Malhiet al., 2008)dsasoUszansnnuaznausslosinldsy

Follicle-Stimulating Hormone (FSH) Lﬂuaaﬁuuﬁmﬁamﬂﬁiaﬂéfﬁum(pituitary gland) @319
wulunszuaidenvesseunisiludn (estrous cycle) (Kaneko, 1995) Lagnasnaon (postpartum period)
(Sunderland, 1994) V%Eﬂuiﬂ‘ﬁ'ﬁ Follicular cysts (Hamiltonet al., 1995; Todorokiet al., 2001) ﬁﬁﬁ’]‘ﬁ
ndnlunsmunuiaznszdunssgedivludilinstudinshaures FsH agilileldnigduln
dssalilisinsnnlvluegtudndenld FsH Busmdnlunmamionihdsonaazlinaunndeiulusiu
N13MOUALDIVEIFASUAaz i (Hasler, 2003) TTedufuauIaLarszez1a11ld (Pictonet al.,
1990;McNeillyet al., 1991) Takedomi et al.(2005) $1891431N151ES FSH 911 pituitary glandgn
auanlaen1sinusniuvesgesiuy 2 wlia Ao Inhibin way Estradiol dmsugesiuu Inhibin 18
gosluuiignamuaunisairslnedu Inhibin Taewunsairsuazdusenuignszuaidonandamsuar il
el 2 wlafe Inhibin A UNHAMa® Inhibin B (INHB) Tness 2 afiavhuiiilunisnanisndees FSH
970 pituitary cell wsiladfinanenisadre LHluwadinziass (Robertson et al., 1985; Lu et al., 2009)
Fofulsuamessesluvinhibin lunszuadentrvzinasonsiauees FSH seUsinamaseadiaa
(Sasakiet al., 2006)

nsfnwlaseadawedy Inhibin luduiadsesliivHAluauy wuirdimsnaneiuslusums
A257T 2gsiliiAnn1ag premature ovarian failure (POF) Safudnuwaizfisslangaianunouioduems
(Woad et al., 2009) gy dmsunnsanuiludnituHua (2007) WUidumts G284A 48984 Inhibin
Tudruftadesesluy /NHA‘LuLszﬁﬁmmLmﬂsi'msumgﬂl,wuaﬁﬂ (Single Nucleotide Polymorphism,
SNP) aziinasiodnulugnsensenlagdnume G ligndensenuinnitanyme Ausnaniifin1sAnen
AudIRYYes Inhibin gene lulalaaiafin1sda anti-Olsubunit inhibinvesdu Inhibin ludiuitada
goslau INHANUI @ sasiiunisnds FSH ansesldanesilidssdu FSH lunssuaidomiiniy
(Ishigameet al., 2004) LA dnI1nN130nlYsINEes UG uAiatu1Tad e nld iU U Lty
(Takedomiet al., 2005; Mei et al., 2009) wanslriuisnudIAyvesdu Inhibin Tuduiiasseodluu
INHATSHasan1591 superovulation wenaniiTanget al. (2011438 15m599U Uy PCRRFLP 1ilo
dnwaizmisnaneiuglu exon | ves8u Inhibin Tuduiairseesluu INHATUTAmeUSE Chinese Holstein
Faanunsowvadu 3 Fulnd 1oun AA AGuaz GG wudusasdlulndianuduiusiunisnevauewsie
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nswmigniliAanisenliuansnafiuuiiinang et al (2014) Anwrdnwaigues B-A subunit Inhibin
genelulaagius Chinese Holstein Ingldi8iAeariu wuinfidumia 7639 a8y Inhibin finsidsu
arduiuann Gy T Seamnsanenmdy 3 Fulnd (CT, TT, CO) wuty walifiauwnnaiswednis
navaueon1sTh superovulation luusazilulndluii 2 sneeunanslfifiuds PCR-RFLP @wsald
Tunsnsram SNP vestuilldudlusumisiiunndietu sgslsfinuisnisamauuy PCR-RFLP (w35
ftunoulunisnsrvgeenvansduney Mnauiddendoneulsidaanisfiannsousnaim
uanAnsaItuvisnes SNP Tidadutosinuesisd
fnqusrasdussnmsinuadsiifionanu i nesisuuuuillndues exon 1 1958 Inhibin Tu
dufiairssesluu InHAlAgnuanLesialaelHinailaReal-Time PCRUnuM1381AuAD 35 PCR-RFLP
wazamdiusveauiazsUuuuTulndvesdu Inhibin Tudruiiadrssesluy INHATITeSHTINTANLR

inanniswlleanimeeesiuululagnuauussiawaile
L4 ad
gunsaluaziinsnaaas

Foineanalaznisiiusiegig

Tngnuanuasianaiioany 3-5 Deefignegietion 1 daduau 200 # desiigudiinousuuay
dnevennalulagdinmnsuadnd dunevimais Sminanys lesunmsaienets dadaduniulusinsy
warldsuomns ussmenudeinuavesgud vihnsiuieg1adenlaan jugular veind wiudiaze &3
Tunaeaiiuidenifianstudesudeiin EDTAUINaRRRLBwBLoANYIFULUULzANNATIUINTYeq
exon 1 49984 Inhibin Tudufiadisesluu NHAMnTuTansduiegdlawuuliionziazamiungs
Sulndeail AA AG uaz GG Srunudlulndas 15 fhdmsurnismaassmutunausuperovulationns
wamfisnnaznsiudiseu Tnsusdasiagshnisifudiegns 3 ada vistuadsas 3 Houifiofinw
anuduiusveaudazsULuUITulndvesdu Inhibinfifinasdedasnisanlefitinainnianieiife
gosluu

M3afAROULe

é’hasmLﬁaﬂﬁgﬂwmgmﬁué’ﬂmﬁqmmﬁ 4 samiralgeaneuiunaia genomic DNA AIgYn
a'n DNAG11593U(QIAGEN Genomics DNA Extraction Kit, QIAGEN. USA1N15TnUSuaiuas A3
U%Ej‘l/lésua\‘i DNA 147/ OD #1260/280 58119 1.6-1.8878Microvolume Spectrophotometer
(Nanodrop, DeNovix. USA)ﬁaasmﬁgwmgﬂLﬁul‘ﬂumsazma TE buffer ﬁqmmﬁ -20°C UNIw
NINAEDY

n1seankuulnsesdmsuufnzen PCR-RFL Puasioultidnaniy

N1599nLUULNIIUBST1LWIZAe bovine Inhibin gene ﬁﬁ%u?huéuaq SNP-A192G (GenBank
number: rs41257116) (Tang et al., 2011) TglusunsuPrimer 3 plus (Untergasser and Nijveen, 2007)
(Table 1) wag lUsunsu NEBcutter V2.0 (New England BioLabs, USA) T4misunusfndninizuas
Mugaunvesihadlelnaveseulsifniinig
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NINAREUFULUY INHA genesaglfiisen PCR-RFLP
ﬁ’]ﬁLSuLaﬁaﬁmiﬁmﬂéhammﬁamaﬂﬂqﬂwamt,aaﬁa USunusiegsag 5ul (20 ng/pl) YRy
8188 uaIL DNA (PCR) et 10xPCR buffer SMl primer InhFuag InhR (Forward kg Reverse primers)
(Table 1)8819ag 2ul (0.2 pM)Platinum Taqg DNA polymerase 0.5ul (1 unit) dNTPs 5l (0.2
MM)MgCl, 1.5 pl (1.5 mM) distilled water 29plUSu10552050ulbay PCR condition A® pre-
denaturation 95°C W1 2U1% denaturation 95°C W1U45 U9 annealing 62°CuY 45 JuNfilag
extension 72°Ctu 45 WU 405U MUALY 72°C WIUL0UT naninanufisen PCR (PCR
product) mﬂmwﬂ"ijua’;uﬂLauLawmaﬂmimmﬁpurlﬂcatlon 1aeld NucleoSpin® Gel and PCR

Clean-up (Macherey-Nagel. Germany) waztandalaglyeuludnduniy Msplasdusuiumdue

20 pU(10ng/ |JL) reaction buffer 2.5ulMspl restriction enzyme2uldistilled water 0.5ul USU1%3
am‘ma 25pl'uwammu 37°Cuny 306(1ﬂmamuuaamama GelRed Loadmg Buffer (Biotium, USA)
LLsJﬂsuumsuumumauLalu 5% (w/v) Nusieve agarose gel e Lectrophore5|5‘1/l 100 V w1y 1.5 4l
AT TUAILR e ELA3es Gel-Doc systern (Alpha image 3400, USA)

N139529@RUAAULUAYDY INHAgene Lilaaankuy primers kag probes dmSuUfiisen Real-timePCR
fegemoueNnsuilulnd (AA, AG, GG) 9nUJATeT PCR-RFLP 113LAT1ZAa 16 UL UAR873D

automated dye-terminator cycle sequencing method with Ampli Tag DNA polymerase 1a T4
1A389 ABI 3130 DNA Analysis Sequencer (ABI, USA) wagsiusnisgadnianizvasiouleudndiiny
MspldaeTUsunsy the BLAST Sequence Analysis program (National Center for Biotechnology
Information, NCBI. USA) uaglusunsu NEBcutter V2.0 dmiunisasiaaousuiuutesaduiidiums
A192G Y04INHA gene TuufAiTen Realtime PCR 14 TagMan MGB-probes (minor groove binding
probes) fluorescence real-time PCRiilFSunITRRNRUY primers Lag probesaalUsunsy Primer 3
Plustsaglimaaou A uaz G alleles Tunianfeafiu (Tablel)

Table 1. PCR-RFLP Primers and Real-time PCR Primers and Probes with the expecting amplicon
sizes, underline and italic letter in Real-time PCR reactions represented SNP

polymorphisms

Reactions Primers Sequence (5" —* 37) amplicon sizes

PCR-RFLP Inh-F1 GCCCTGTTTCTGGATGCC 249 bp
Inh-R1 ATTCAACCCAACCTGCCTA

Real-time PCR F-Rt AAGGTGGAGATCCTGGAGTCA 161 bp
R-Rt GCCCCTGCGCATGAAG
Report-1 (VIO)-CTGCACCGAAGGCA
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N15NAARUFULUY INHAgeneMeUfjA3eN Real-time PCR

oA

[

FregnaiBueandentanie 200 fregadildviinisveaaeuilulnddieds PCR-RFLP wéiun
wmaauﬁiuiwﬂaﬂﬂ%ﬂéf’; ¥735 Real-time PCRLA Bi%ﬁﬂmi’;ﬁ]CustomTaqMan SNP Genotyping Assay
(GENEPLUS, USA) @ald@rgoatsaiuduin VIC waz FAM (GENEPLUS, USA) #281A384 Step-One
PlusReal-time PCR System (GENEPLUS, USA)? ¢ dusummisuie 20 ng2X TagMan Genotyping
MasterMix 5 40X Assay Mix cDNA 0.25plUSu1nsgan1e 10uwag PCR condition Aa pre-
denaturation 95°C WU 10U denaturation 95°C w415 AU annealing tay extension 60°C 11U
60 AUINT1UIU 5050V

AsnszRuN1sAnldLazNsNUisau

Tnfignudseanidu 3 nguma genotype léliA AA AG waZGG vgnidenuuudilaiianizianzas
aelunguiidlulndiferiu drunudlulndas 15 f Weesluuiienszdunsanlunatsly nauioy
uazifiuigeunudunourosruiidomalulaifinmnistreiniseunaeadduiuging 0. undes
2.uA331A (Figure 1) ¥hin1sifudedlasfinansedunisanlivasly waufondaetndoududs
Nnvefusiuiefufindalurfafotulanfuiseulasagyininfufegisniausazs 3 ada s
fundsoy 3 ey

Day |

heat detection Embryo collection

Al 4 times

*CIDR-B® AM: **Folltropin-V (IM) AM: **Folltropin-V (IM) *
insertion PM: **Folltropin-V (IM) : ***Estrumate (IM) :
PM: **Folltropin-V (IM) *

1% 12 hr. after standing heat
R
: ***Estrumate (IM) Then, every 12 hr. | Estrumate (IV)

AM: **Folltropin-V (IM)

: remove *CIDR-B
PM: heat detection

Figurel. Superovulation procedures and embryo harvest program followedEmbryo Transfer
Technology and Animal Germplasm Research Centerprotocol.
Note: *CIDR-B®: intravaginal progesterone releasing device (Ceva Sante Animale, France)
**Folltropin-V®: FSH (Bioniche Animal Health Canada Inc.)

***Estrumate: prostaglandin F20, (Intervet Canada Inc.)

o 2 v = a [ Y] = =~ o Y Ay 1% '
Uuwﬂﬁuayjamimﬂiﬁumu 4 ¥RalALABAIINTAN T8 ITIUIUTINVRIFBauNdgHnle T
AUlASUNISNEL warAgpUNLERNANTINTINUA (the total number of ovulation; TNO = the total
number of transferable embryo/unfertilized ova/degenerate embryo)d1uiu@iesufdrudnla
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(the number of transferable embryo; NTE)ﬁﬂuauHmﬂQﬂwam (the number of unfertilized ova;
NUO) tagduiuiigaunenssid@onanin (the number of degenerate embryo; NDE)

ARrRIlPMPANIREG!
deyanlaundwzimanudvesdulazilulnilngldaunis
(pA+qa)* = p’AA+2pgAa+qgaa

Tedl A nunes A allele
a W18 G allele
P wnefanudvesA allele
q wneFeruives G allele
p+g =1

nsfnwALdiuSY0ITULIUEY Inhibin asdesnsmIanldlagTinszsidninavesily
Indvestufuuinamazaiindseu/luiiAulddnegds Generalized Linear Model (GLM)nsiasins

Yig = U+G+Ni+Tit+ej

Tnedi Yikg #1808 phenotypic value of traits

U e population mean

G el fixed effect of genotype

Ni NuUeD fixed effect of age

T e fixed effect of contemporary group wag
eik; 1809 random residue error

NALAZIITAINITNAADY

nsAnusUuuLiTulndvesdy Inhibin ludiuiaiseesluu INHA ansavildlaenisldidms
Faluanadafnldds PCRRFLP fatulunisnsiadeulneldisinalie Real-time PCR fosuuladnns
penuUUprimers wagprobes T839umay Real-time PCR ﬁ?uﬁmmgﬂﬁamazLL@Juﬁwmﬂmﬁiulmﬂﬁ]%a o
fossimsdangululndfigndedungudninaassteudmiunmmaasnfaiiniseenuuulnse il
3% PCR-RFLPIiAToUAquUTIIAL A192G Tuexon 1 ¥848U Inhibin daufia¥1ageslun INHATABANS
yaaeuludunouinuiifivuiatudiuesiidueanufiten PCR wirfu 249 bp n1snanewusain A
allele (ACCGAAGGCA) 1u Gallele (ACCGGAGGCA)Isumta 192 (A192G) vilifingasavesioules]
ARNANNIE Mspl(CCGG) Fusn 1 AU (Figure 2)ilensavaeuauIaTudIUDNA ndensiAcae Mspl
wuinlungualulvndaA v 123 95uae31 bp uaglunquialulviGe Huuim 95 79 44 uaw31 bp @
nawaTulnd AG wusts 5 4una (123 95 79 44 uag 31) (Figure 3)
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g

GCCCTGTTTCTGGATGCCTTGGGGCCCCCACCGG TGACTGGGGAAGGTGGAGATCCTGGAGTC

#II

AGGCGTCTGCACCGA/G AGGCATGCCGTGGGGGGCTTCATGCGCAGGGGCTCTGAGCCCGAGG

* 1]

ACCAAGATGTCTCCCAGGCCATCCTTTTTCCGG CTGCAGGTAATGAGGGTGGGGTACTGGCAC

CTTGACTCTGACAAAGAGTGTGGTGTAGCCTGGGTTCGGGAGCTAGGCAGGTTGGGTTGAAT

Figure 2. The cleavage point (arrow) of Mspl endonuclease (CC-GG) on the 249 bp PCR product
of INHAgene. Number in the box indicated number of the cutting side (Aallele: box | and IlI; G

allele: box I, 1l, and III).

60l E810

o3 4 5
250bp—>i!‘<— 249 bp
—

150 b — 48 AA AA AG AG GG GG

e e-- “— 123bp

100 bp =——b " e 5 G an an & 95 bp

<+ 79 bp

Figure 3.A representative gel showing exon 1 INHAgenegenotyping by PCR-RFLP technique. 50and
100 bp molecular markers were presented on lane 1 and 2, respectively. The 249 bp of uncut
PCR product was shown on lane 3, then, Lane 4 and 5: AA genotype (123, 95 and 31bp); lane 6
and 7: AG genotype (123, 95, 79, 44 and 31bp); lane 8 and 9: GG genotype (95, 79, 44 and 31bp)

dlewifegsfiuiegaiierfuumaaeudieiiRealtime PCR AldFunsaLNTulaenS
DMLY primers wazprobes s tM 1z SNP vasEufisfunia A192G uaznsran1sifiatuves PCR
product Iaen15inUTNIuE fluorescence 2 wiia Laun A allele a18VIC-fluorescence dye (n519E
B97) way G alleledraFAM-fluorescence dye (nN51WaNNLEW) (Figure 4) FailowUdsuifisuiuids PCR-
RFLPU&IW U319 2 38an113an599d8U genotype 188U Inhibin dauiiadresasluy INHAIRLazlHxE
wiloufusia 200 feens
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Amplification Plot Amplification Plot Ampification Piot

a) Genotype AA: green ° b) Genotype AG: green & blue I c) Genotype GG: blue

Gallele

b = e
[ one assay 1-4 [l oNP Assay1-6 I sne assay - [l SR Assay1-6 (I snp assay -4 [lsNP Assay1-6

Figure 4. Real-time PCR genotyping for exon | ofINHA gene in Angus crossbred cows. VIC-fluorescence
dye (green) and FAM-fluorescence dye (blue)indicated A and G alleles, respectively. a), b) and ¢)
represented AA, AG and GG genotype, respectively.

msmsraaeusUuuuIlulnduesdu Inhibin diufladseesluu INHAIRLIYIE PCR-RFLP (Tang et
al.,2011)6’?5&(51’@@muﬂﬁzmumwma%umuﬁsjamﬂsauﬁq%umauiuﬂﬁsLﬁaﬂi%’t,aulenﬁﬁmiw WNE Vil
Fonawazalidnegs nmavageunsiuandiiuiiniinsalagds Realtime PCR a¢linanaa
wilouiuluynsedradonlagnuauussia (200 feg19)ivinsuenilulndde3s PCR-RFLP iy
msdinshetoulesidaiany Mspluansinnaia Real-time PCR 1u3BRATAugnAeuaziugransa
1#lun1snsram3Tulndves exon I TuBu Inhibin druila¥rseesluu iIvHA T A wazan
Usgndnanuazanldarglunsaaeuiilewiouiuls PCR-RFLP

3lulnivesdu Inhibin druftadrsseslun WHAlussrnslagnuauestadwmiunsmaaasi
ansauusldiiu 3 nguie AA AG uar GG Beiid1uru 72 118 waz10 i Taefieudilulydidu 0.36
0.59 Way 0.05 Auddulariinudves A waz G allele Ap 0.65 waz 0.35 Audwy (Table 2iilo
fsuanImAUaNnavesdy (Equilibrium of genes) WUIIN1INTEINYAIVDIEY Inhibin dauilain
gosluu INHALITALaURaRIUMaNauNTS Hardy-Weinberg(p<0.01) Tastanizdlulnd GG wuwiies 10
¢ Feoradunaunainnisuiuseiug ddamanididulafiinninnisuamdealefiuidessed ere
fuduostanliiunsdnidenuaziidiuureiusirinlnefonussasdifioiamuarufuussiugnssaly
Uszrnaidurilinawaniusliduluenady (non-random mating) uenaniinisdmden (selection)
mudnunzlsinguesiadng (phenotypeliianunduniiugfiasldasiuslaidedely duwalviAn
nswasuuvasnuivesBunseiinnsgamevestu@iuns, 2552)
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Table2. Genotypic and allelic frequencies of the Inhibin gene exon 1 in 200 Angus

crossbredcows.
Genotypes n Genotypic frequency

AA 72 0.36
AG 118 0.59

GG 10 0.05

Alleles n Allelic frequency

A 200 0.65

G 0.35

mMsfnwAuduiusveasUuuuIIndgY Inhibin dufladrssesluy INHARUSATINIANLT
1An91nsvh superovulationwuinfiusllalunguilulndce Aflitesdnou 10 fluvszwnsia 200 6
fufisruau 2 fdfinuRaunfvesisltluraeiiviinismeaey Sundefios 8 faftanusaldlunis
yaapssiiuIufisounaylifiinainnisi superovulation musuuuuIlulndussndulanaaasud

ALATIVIINITNABDY U 3 ASI W9TUASIAY 3 Hou Landlu Table 3

Table 3. Association analysis of INHAgenotypes with the superovulation traits of the number of

total ovulation (TNO), the number of transferable embryo (NTE), the number of unfertilized

ova(NUO) and the number of degenerate embryo (NDE) in Angus crossbred cows

3a) the first superovulation testing:

Types AA (15) AG (15) GG (8) P value
TNO 4.20°+0.45 5.27%+0.45 8.00°+0.62 <0.0001
NTE 2.27°+0.51 3.20%°+0.51 4.75°+0.70 0.0259
NUO 1.20+0.29 1.33+0.29 1.88+0.40 0.3893
NDE 0.73+0.20 0.73+0.20 1.38+0.28 0.1385
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3b) the second superovulation testing:

Types AA (15) AG (15) GG (8) P value
TNO 4.87°+0.59 6.47°+0.59 9.75°+0.80 <0.0001
NTE 3.13%+0.61 3.337+0.61 7.25°+0.83 0.0006
NUO 0.60+0.40 1.93+0.40 1.00+0.55 0.0711
NDE 1.13+0.34 1.20+0.34 1.50+0.47 0.8140

3c) the third superovulation testing:

Types AA (15) AG (15) GG (8) P value
TNO 5.00°+0.67 6.47°+0.67 9.87°+0.92 0.0006
NTE 2.33°+0.47 3.00°+0.47 5.87°+0.65 0.0003
NUO 1.33+0.42 1.80+0.42 1.87+0.58 0.6647
NDE 1.33+0.33 1.67+0.33 2.13+0.45 0.3768

Note: number in parenthesis indicated number of cows in each genotype group. Least square
means values (+SE) with different letters in the same row were significant different at P

value as shown.

AnuduiudvessuuuUIlulndvesdu Inhibin daufladssesluu INHAReSAsINMsRNlYNUI Ta
fiAlulnduuy GG deduaunisanlafioun (Asuvessiuuiseudidnednld ludlildfunimay
uasfseuiiidenanTn) 130 TNO gend1 nda AA wag AG Tunisiiusndeuannnissi superovulation
aeailodfymsadnlunsnnaewia 3 s (P =<0.0001 lurded 1 wazadsil 2 uay P =0.0006 lunds
7l 3) luvaizdingy AA waz AG Lifinruuansnsedaiideddgmnainves TNClunsnnaaia 3 ass
(Table 3a, 3b waz 30) WuiieAuAesiIuTIsouNd1einldvie NTE Tasngu GG ddnganinngs
AA LAy AG asJNﬁﬁaﬁwﬁﬁywaamumsmamﬁq 3059 (P =0.0259 0.0006 kA% 0.0003 ATUSHU)
(Table 3) snifuadedl 1 7id NTE vaangu GG laluand1a1nnga AG(Table 3a) dwsusuulaiilaign
KaNy3e NUO uagsuiusigeune/ donaninvie NDE nudhifanuunndisegnsdidoddymeadn
Tunsnaaeis 3 aaveaynnguilulnd (Table 3) Mnuanisvaasafiuldiguuuuilulndvedy
Inhibin dufia¥asesluu INHATRAIWANA9TuYes exon | lulagnrauuestadaduladlofldlunis
naasndsiiinasodnsnisanlaiilorh superovulation Taendy GG asliduaudseunaslifomun
(TNO) wagduausiseuiianunsainsénernls (NTE) ganindnuas AA uaz AG Fesdenndosiunis
NAABIVBY Tang et al. (2011)AiNUINENwUE GG U89 INHA gene Tulauusiug Chinese Holstein 19
USnmdseunagzlivionun uagsiuiufsenfiannsarinsiredinldunnitdnume AA wainng
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WasuulasdduivavesBulusumia A192G onafiuavilinisineuues INHA eene anaaiseiinaay
il svoeRNA Tudumen RNA transcription vildunumlunsseiunisyheuaes FSH iideuldaues
anaa (Sangetal., 2011) U3inas FSH Sufistudsnalisslugnnssduliaileadialdunniu Sednuns
194 A allele agiinavnsausenisnszdunisanlivatslu Tuvaed G allele alvinaniauin
uenaniinsneaesifinunavesmsmieduiielfiinnsanldsiuauaingrqanends
Ansiafiuinaviisienisnavauasiegasiuulumlanaaemsol Inaliladlafeguuuuresdu (Tabled)
wud’mimﬁ'mﬁwLﬁaiﬁ’l,ﬁmmimﬂlﬁdﬁi’m’mmasgflWmaﬂ%gqamiaﬁuhjﬁwaﬁiamLaﬁaﬁwuauﬁaéauLLaz
e 4 wilaluusrazadivasnsnnass sniunusiuushsoume/deuaninuie NDEluaST 3 wnnnd
A%ait 1 agaiifddny FeonvsvfiunainananinennidLaresiewindissyesanfivhnsifiusa
soulundiusnogluiteusunendedniogluanmgumgiibuniuaremnsiinunmanewihnsmases
dndlumsneaesniaiis innfuiseulumadeufiguendudnionaiinnuaiesarvauiesindiu
anmeniAseudn (Pradeumeu-liguisn) wagemnskiauysaltnnewrihnisinudigeudmaliin
ﬁaéauﬁi’wmuwﬁahjauuﬁﬁﬁ menseidonanminndu sgnslsinundefnrsanlunmsinressiuay
TNOwaz NTE wuirldfiauuandrslasanizan NTE Jesvandesaseuiidrednlasufudiuddoy
flanvesgauszasAlunisnit superovulation fadunisimileniifesesluuliiAanisanlinaisly

anunsanszyilagng ety 3 assiareiulagliifinansenuneusunudseundiedinla

Table 4.Effect of repeated superovulation treatments of the number of TNO, NTE, NUO and NDE

in Angus crossbred cows (n= 38)

Types 1% superovulation  2"%superovulation  3"“superovulation P value
TNO 5.42+0.45 6.53+0.45 6.61+0.45 0.1178
NTE 3.16+0.39 4.08+0.39 3.34+0.39 0.2198
NUO 1.39+0.24 1.21+0.19 1.63+0.24 0.4628
NDE 0.87°+0.19 1.24°°+0.19 1.63°+0.19 0.0183

Note: Least square means values (+SE) with different letters were significant different at P value

as shown.

uananinan1sidedmuinluudazaiivasnisaassmnsedunisanldvesianduil wldin
sounazlivianun(TNO) (nglimilsiarindlulnd)ousiadls (Donor) wlsi 3 Afmesn1maasd
$1UIU 5.42+0.45 6.53£0.45 Uar6.61+0.450udu(Table 4) Tsanndosiunenuduuiiseuly
n3¥ superovulation Mluazlduszanme fseuseudladli(Bo andMapletoft, 2014l daeia
HaraUTuua AN INAIBUlUNTEUIUNTT superovulation Wag embryo recovery e Jaduainea
dndlawn WMugnssy UseIRn1sduiiug oy anenug wazan1isveessuudUnugLasSIlYves donor
Turmedivhmansgdu dudu venniannzuanden Wud Taduiidelfinaueion Wugmumngil ns
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$ams 013 Tauds Taunsunsliisesluunssduniannls dideldlumanamdon uagdivhnisnas
WisunIeiAudieeu (Butler, 2000; Benyeiet al.,2003; Hooperet al., 2015;Biancucciet al., 2016)
ogdlsfnudiunlaifldlumemenuduiusserinaguuuiTulndvestunassnuiseuiiuonasd
Fruaulaianniin Tasmeesneddundu GG Hufiiies 8 siviuisesiimsdnwdelulssrnsiiuiniy
warlulameiugdugiinuduiulunnmadetunield

dyunan1Innay

suiuudlulndvesduinhibin ansansiaaeuldlagds Real-time PCR Tnslvinafiusiuduas
sndIniinmnaaoudieds PCR-AFLP faduifiuiifimnugienuarldinannn sdsuuuuilulndd
uans1suvasexon | Tud Inhibin dauiiaiseesluu INHATNasesasIMsAnldanMsmdeniliAn
nsmnliasIagang (superovulation) Taeguiuy GG aglsishsouiianunsathlulflunséresnldunn
flanmuinguszasdvesnisi superovulationanunsaldifunuiniadaidenusladli (donor 7
dnvarfnssmugaUszasdnsaiuaginnnaeiudilonsdnsseudmiunisdiednigunisaing
Tauilonmunmaslnsuuiavesnsuuadnd dreansvezinan afldelunsismuazniamienihnsenly
wavanhluAnwideieslulaiusdugseld
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HaYDI GNRH siadnsinisuanfalunnziiognuaufiwieainnisiudadie CIDR-G®
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nsfnwiluadsiifnguszasdiiofnumsseunndudamuisszdueesluulusaanelsy
srazansiludauazravesgosiuy GnRH @iaé’mﬂmsmamﬁﬂuumwLﬁaqﬂmamuaé—uaﬂﬂawﬁw
mMsvaaesil 1 luslungdwou 15 # \iudegaden (10 mL) yn 3 Jusaemsseunaidudaiadey
3 1959UATINATIERTEAUTRSIuUlUSIRamalsuABImAlla Radioimmunoassay (RIA) Nan15@nwl
nud 2seumsiude seavsesluuluseamelsuluszey follicular phase Sgoe Luteal phase way
szovnanludnfidnadeowinfu 21.16+4.51 $u 0.31+0.25 ng/ml 3.65+1.96 ng/ml way 41.13x1.17
Falusmudrvunismaassi 2 Wuslung $1uau 52 §1 wiaduz ngue ag 26 fngualuau Lagngy
Anwl ﬁwmimﬁmﬁmmﬂué’mLL@JLLWW}ﬂ@h f18 CIDR- G®(day 0) 14 Ju 2m PMSG 150 1U way PGFyq
125 pg. flounen CIDR- G®2 Yu (day 12) wamiflewnd 24 Faluawdadudaduiiens 2 ndu udnduinu
(Experimental group) 163UGNRH 10 pg. Wndunilondeumaudion nansanwnungnsinsuain
TunguauauuaznguAnuilaniade 38.46+0.49 wag 42.31+0.50 Wesidud amddu liunndseensd
HodAgyn1eads (P>0.05)

ANEAY: GNRH dnsnsnaudn wsounsiludn une

ranetioudae: 57(1)-0208-003
Yaudidensnauieniasinaluladiinmasug isntlgsnugisnd sunenuituy damdnasiug sl
Yuving1aesvigasugistddnneiies Jaminasugisnd
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Effect of GnRH on conception rate in crossbred meat goats
synchronized for estrus with CIDR-G®

Chanyut kaphol”Jitthasak Maungkhiow”Ubonrat Wichaidit' Nattaporn Juijuljerm?
Abstract

The objectives of this study were to determine estrous cycle and its progesterone
hormonal profile, duration of estrous and effect of GhRH on conception rate in Boer-Anglo Nubian
crossbred does. Experiment 1 were conducted in 15 does, blood samples(10 ml.) were collected
every 3 days during the estrous cycle, 3 cycles consecutively. Progesterone profile analysis was
determined by Radioimmunoassay (RIA). The results showed estrous cycle and its progesterone
profile (follicular phase as well as luteal phase) and duration of estrous as21.16+4.51days,
0.31+0.25 ng/ml (follicular phase), 3.65+1.96 ng/ml.(luteal phase) and 41.13+ 1.17 hrs,
respectively. Experiment 2: Fifty two does were divided into control group (n=26) and
experimental group (n=26). All does were estrous synchronized with CIDR-G® (first day of
insertion, d. 0)14 days, PMSG 150 IU. and PGFyq 125 pg. i/m on d.12 (2 days before CIDR-G®
removal) and artificial inseminated (Al) 24 hrs after standing heat. Only does in experimental
group were i/m with GnRH 10 pg. at the time of Al. The result revealed the conception rates of

the control and experimental groups were 38.46+0.49% and 42.31+0.50%, respectively, (P>0.05).

Keywords: GnRH,Progesterone,Conception rate,Estrous cycle, Boer-Anglo Nubian crossbred
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Table 1 Mean + SD and percentage of estrous cycle in crossbred goats.

Estrous cycle (days) Mean+SD Percentage
<17 10.33+2.65 6.67
17-25 21.26+2.00 73.33
>25 27.00+0.89 20.00
Overall 19.96+5.36 100.00

szpz19a1n15:0udn (duration of estrus)
wnzilognuanves-wodlnaywdouliszeziiainisiludn wialu 3 ngu fe ngui 1

szoznaaifudatiosndn 36 9alus (26.67%) naud 2 sraznansdudn 36-48 §2lua (20.00 %)
wazngud 3 szozannisidudnunnndi 48 $alus (53.33 %) fidedslundazngusiniu 29.36+3.35,
43.33+3.39 uay 50.70+3.07 42l sy Teadedammuaniniual13:1.17 92T (Table 2) gan
S1891UVB1 NBIBA wazAmy (2527) 9578 (2540) wavnedse (2545) vmsanwiluuneiuilosuavuny
Qﬂmamﬁmﬁammﬁ’u 30.06+8.91 F1la, 23.64+12.86 F21a9 uaz 21.80+2.98 F2las aud sy mmqﬁ'
szoznamsidudadmnuiunusenadosnaniadovesiug wazdadedug wueny Tnvug ggna uas
NTNAINUNEFIE Judu (Gordon.1,1997) mﬂﬁmmﬂumjuﬁ 2 uay 3 idlsveznainsidudaaans
36 Falue Andu 73.33 Wedidus dauandlaiunsduuinaziisvoznanisiiudaduiisuiunin 36
Faluawaz Goel and Angawel (2003) s18a1ud1unsdudnldazanlugrsvarevesnisdudnduds
Fatu Feiidauuvihliinisuauiionuny 2 afs Tudalusit 36 way 48 ndasududaduiisannisdu

AMIUSTIUTR

Table 2 Mean + SD and percentage duration of estrus in crossbred goats.

Duration of estrus (hrs.) Mean+SD Percentage
<36 29.36+3.35 26.67
36-48 43.33+3.39 20.00
>48 50.70+3.07 53.33
Overall 41.13+1.17 100.00
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seAvgasluulusiaamalsuy (plasma progesterone profile)
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15 Ju szavsesluulusamelsuiianedy 3.65+1.96 ng/ml(1.00-11.57 ng/ml) wazszez follicular
phase o924l follicle waziinnsanla sreasnaUszunns Tu seivgeslunlusaawelsuilduaie
0.31+0.25ng/ml(0.01-0.98 ng/ml) (Table 3) %aizﬁuiﬂiLaaLmaiiuTuﬂiaaﬁLszLﬂuﬁ'@ﬂ%ﬁﬁmqmdwﬁ
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0.04+0.30ng/ml (239550uuAZAME, 2526) UBNAINANUIT N1shansngAnssun sidudauasnis
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Figure.1 Plasma progesterone level (ng/ml) during the normal estrus cycle of crossbred goats.
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Table 3 Plasma progesterone level (ng/ml) during the estrous cycle of crossbred goats.

Plasma progesterone level (ng/ml)

Estrous cycle Luteal phase Follicular phase
Range Mean+SD Range Mean+SD
Short cycle (<18) 1.07-5.14 2.37+1.47 0.07-0.38 0.22+0.06
Normal cycle (18-24) 1.02-11.57 3.88+1.99 0.04-0.98 0.32+0.25
Long cycle (>24) 1.00-5.76 3.12+1.27 0.01-0.92 0.29+0.27
Total 1.00-11.57 3.65+1.96 0.01-0.98 0.31+0.25

Table 4 Effect of GnRH on conception rate in crossbred does synchronized for estrus with

CIDR-G
No. crossbred NO-Pregnancy. Conception rate. Standard error
Group
does.(heads) (heads) (%) mean
Control 26 10 38.46 0.097
Experimental 26 11 42.31 0.099

NANISNAABIN 2

SasmsnauAslungueuauuaznauAnyaAniU38 d6uara2.31 Wedldud auady
Fslaiunnsnseesilifoddnmisada (P>0.05) uangunuiiiuualifugsnin (Table 4) agdlsfnudsilen
#1nIIN1sANEIURY Pierson et al., (2003) AFnwiluwnzlagld MAP-sponge Wag PGF,q S21AUN15AA
GnRH %&3n0n MAP-sponge 24 $2lua dasinsnanfslunguiidauarlunguilsida windu 83.00 waz
50.000U8545Us Aud1eU Riaz et al., (2012) 57891401580 GnRH Srufuni1sidn PG luwnzwazldne
WugNaNNUITIRIIN1INENRA 60.00 way 78.000a5iTud audiv

svgramdnen CIDR-G fuSuludnduils (Time of CIDR-G removal to Onset of estrus)

fAnadewihiu 23.8244.60 $2la (12.35-47.05 1u9) Indiisatu eddouazamy (2553) S18a1uatls
1 29.05+7.64 Talus (CIDR-G-Day16) kAtDNIN51891UY89 Romano (2004) (40.2 +10.5 h.)
ayUNan1INAaDY
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on Estrus response and Pregnancy rate in Goats

Saroch Ngamkhum Peerapong Sumransap?
Abstract

The objectives of this study were to compare the results of repeated used of pregnant
mare serum gonadotropin (PMSG) and follicle stimulating hormone (FSH) with progesterone intra
vaginal device (CIDR-G) for estrus induction and conception rate in goats. Twenty saanen goats
were divided into 2 groups. Each group included 10 does that was inserted with CIDR-Gfor 13days.
At the day of removed hormone, Does in the first groups was injected with PMSG 200 IU while
the second group was injected with FSH 55 mg intramuscular. Estrus detection was done and all
does that showed estrus sign were intra cervical inseminated with frozen semen which have total
sperms 200 million per dose at the 48" and 72" h after hormone removal. Pregnancy diagnosis
was done by ultrasound at 35" days after insemination then observe the kids. Then do the
repeated experiment until the does gave the third kids. The results showed that there was no
statistical difference between the group in estrus response and conception rate (p>0.05). Goats
showed estrus by duration of estrus for both groups were 39.6. + 10.8h and 35.2 + 10.7h and
conception rate of group | was 47% and group Il was 50%. It can indicated that synchronized
estrus using CIDR-G with PMSG or FSH mg be the same effective in estrus response and

conception rate although repeated use of PMSG or FSH

Key word: PMSG, FSH, pregnancy rate, goat

Registered No. 54(1)-0108-041
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Figure 1 Services per conception in each born kids of goats induced estrus with CIDR-G and

PMSG
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Figure 2 Services per conception in each born kids of goats induced estrus with CIDR-G and FSH
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Table 1 Comparison the Pregnancy rate, estrus response and number of kids in goats induced

estrus used CIDR-G withPMSGand CIDR-Gwith FSH

Treatment Estrus Onset of estrus Estrus duration Pregnancy
groups response (h) (h) rate
(%) (%)
PMSG 94.4 33.2+9.6 39.6+10.8 ar
FSH 96 28.0+7.8 35.2+10.7 50
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Effect of insemination time on conception rate after estrus synchronization

in crossbred meat goats

Kittisak Sangsakul Sinchai Wirojwutthikul

Abstract

The objective of this study was to determine the effect of insemination time on
conception rate after estrus synchronization in crossbred meat goats. This was performed in 40
crossbred meat goats in local farms located at Chonburi province, during January 2014-
December 2015. The experiments of this study consisted of 2 parts. The first part was conducted
to study the appropriate time of estrus after applying an estrus synchronization program with
intra-vaginal progesterone, prostaglandin and PMSG injection. Heat detection was administered
every 3 hours in order to evaluate the estrus period. Then, the second experiment was
approached to assess the effect of insemination time on conception rate. All experimental goats
were divided equally into 2 groups. In control group, the goats were inseminated twice using
frozen semen at 48 and 72 hours after progesterone withdrawal while the experimental group
were inseminated at 12 and 36 hours after onset of standing heat detection. The result of this
study showed that the average onset of estrus could be detected at 25.96+5.11 hours after
progesterone withdrawal. The average of estrus period was 18.60+3.73 hours. However, the
conception rate between control and experimental groups was not significantly different which

was 50% and 55%, respectively.

KEYWORDS: ARTIFICIAL INSEMINATION TIME, SYNCHRONIZATION PROGRAM, GOATS,
CONCEPTION RATE

Registered No: 58(1)-0208-004
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nsnszdulmAnnisidudanazanlaluszezinaiifoanis (premature luteolysis) (Amoah and
Gelaye, 1990; Wildeus, 1999) Inygasluu progesterone ﬁiﬂumimﬁmﬁﬁﬁﬁmagﬂLLUU Hould
funnluung Ao controlled internaldrug-releasing device (CIDR-G) Funduuvieddlau dendy
progesterone a1uag dmsvasatnlbilutenasn (Knights et al., 2001)
MnnanIsAnIHIuIINUsnuMsEnwswsumsmienihnsdudadiionsuau o
Tneldzaslay progesterone 390U PMSG Way PGFaq 2u19saus 150 U — 500 IU wazsmuanaly
nsuausuunedeideuduidudlucd 48 way 72 nuhansawmdeninisdudaldduegnei
LazsnIINITHANRR 52% (B30 wazmny, 2550; Boneso et al.,1982) luwazdi Dogan et al. (2005)
s1891u9n1sRasnwne A 1endan1smdotiinisiludadaluedl 36 wavas ndnensesluu
progesterone éh&nfwL%aamﬁé’mwmi&gaﬁmLaﬁaqaﬁa 70% Fslaiuansinsfuniswaniiienluwnedidu
dalngsssud dau Motlomelo et al. (2002) dlerthmsludeluungiugues fe CIDR wudune
fuils $2lueil 27 ndaanaen CIOR vhnmsuaudlonwuuimuanaiseiidean ludhlusi 48 uaz 60
wuIESRTINIRaTTes 47% ﬁqﬁLL&iﬁdUiLmimﬁuaq#‘fmmﬁLszLLammmiLﬁuﬁm%aLmﬂsmﬁuvl,ﬂimwi
azauug (Bretzlaff and Madrid, 1989; Waldrona et al., 1999) Faug 22-30 Fluandnensadluy
(Greyling and van Niekerk, 1986; Akusu and Egbunike, 1984)
fnguszasdifiafinudnanarnadudavosunsidegnuauildsunsndeninindudade

gofluuuazmMvuAnANaNsLTvINyauNanvdwa lvilgn TN SHaNRn gy
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NERINIURTMInYaUITILIL 40 1 neudngaunaaeslasunisinene1saieendn IVERMECF wagidn

iU AD3E vmsAnuseninafeulnsiay 2557 §unau 2558

WBN1INARRe

nsnaaesdl 1 MsAnwszezafiunzuansenmsidudamdsanmidonhnsdudn

wneveldsunsuidoninmsfudadelusunsunsmiiond (Fisure 1) el

Mﬁamaaﬂuu Progesterone YupdanNYaInann (CIDR-G; EAZI-BREED, CIDR®,
Pharmacia & Upjohn)

Day 14 anaasluu PMSG (Folligon®, Intervet International B.V., Holland) USunad 150 IU
(0.75 mL) waz@naasluy PGF,q (Estrumate®, Essex Animal Health, Germany) Usuna 125 ug. WN
néile

Day 16 nongesluu CIDR-G

Day 17 &unaemsiudn vdwnensesluu CIDR-G Tngldneusnsranisdudemne 3 Falug
TuiinenmsuaznanfudadauduneSuuanionnsiduda (onset) sunseiadudniudsoenlivouny
ud (standing heat) aufvliuansennisuda

Insert PMSG Remove

CIDR-G PGF2a CIDR-G

| l | -
| | —&

DO D14 D 16

Figure 1 Estrous synchronization program

Anzideyatiluafiunzdudaduilinendinongesluy progesterone wagszatIauans

NS udamIeMeaRANTTUUN

N15NARReN 2 Anwszeznamauiisusednsinsdviodlaewtawnsoandu 2 nguwing fu fe3snns
GHIRTRIAG I I R I TR kb
oAl ! a o [ v Y =i
naudl 1 ngumualaewteriinsiludamesesluunulusunsulunismeassi 1 waskay
Wiewlpgltindeutudaniiogiey 200 d1ud waslidnsnsiniounivedsdd 40% ludaluad 48 uag 72

MR9ANNRgesluL progesterone (Tint wazmAny,2550) Tuiindoyanisuaniiey (Figure 2)
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Insert PMSG Remove

-

CIDR-G PGF2a CIDR-G Al Al 2

DO D14 D 16 48 hr.

A

v

72 hr.
Figure 2 Estrous synchronization program and fixed-time Al (Group 1)

oAl ' a o < v v = =
nauy 2 nauveaes wlenhnsiludamesesluunulusunsalunivmeaesi 1 uaskauiey
Ingldundoutudeiifiogiog 200 a1 waslidnsnsiedounivessdd 40% ludaluadl 12 waz 36

Aendunzanion1siludnduils wastuiindeyanisnauiien (Figure 3)

Insert PMSG Remove

CIDR-G PGF,q CIDR-G A

| | S |

>
N

DO D 14 D 16 12 hr.
24 hr.

Figure 3 Estrous synchronization program and Fixed-time Al (Group 2)

ATINITAVDIUUWNEII 2 NGY NEVRINTHAUTIBNRETBY 45 TUAILLATITANTIIIIAUAE
a ¢ =~ 1 1Y) a v  aa .
WAFIENUSY UL UANULANANVDIDAIINISHENAANIYIS Chi-Square
NAN1NAABAEINTA]

msfinwssezafiunzuanternsiludandnismienihmesesiuunuiunguaniainisity
dndutiaiaud 18 Falus auds 39 Mlumdsnengesluy Ineddnuwneiuantonisiludnasgn fe 12
F1 970 40 @2 9 24 Talus (Figure 4)
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Figure 4 Frequency distribution of onset of estrous following CIDR-G withdrawal in does

A a 3 1 A Ao ¢ Id [ 1 & < [ a a

WeliasgvmaAadiendaiuanseinisidudn nudwneilegnuay asuanse1n1sidudande 7
25.96+5.11 G2 luandsnengosluu (Table 1) FlvinalnalAssdu Akusu and Egbunike (1984)
o = & = a o (Y] a o ) [ 4 . 1
MnsAnwlulnziudlowensdunzduan Tnen1snileniinisiludadiy Postraglandin Fag WU
wnzuanson1siiudnduilaniy 22.4+8.6 42119 way Bretzlaff and Madrid (1989) ¥i1n15@n¥IN1S
wileadin1sidudaluunguy lneldeesluu progesterone vilnaentasnasn s1ufU PG wag PMSG

WUILNELAAIDINSIUERE LN 22+6.3 Hrluavdinensasluy

Tablel Mean and SD of onset of estrous after CIDR-G withdrawal and estrous periods in does

Parameters Mean SD Min Max
Onset of estrous after CIDR-G withdrawal (hr.) 25.96 5.11 18 39
Estrous periods (hr.) 18.60 3.73 12 27

o
[

Tumsfnuadsiiduunaidognuanifianeidonvosungiusues Sauansornisdudndutiei
25.96+5.11 Falue wardlszeznandudnduiios 18.6+3.73 ¥alus WawSeuflouiiu Motlomelo et
al. (2002) Fadnwiluunguesiuguy wuiunsuansormaidudaduilsn 27.2:0.4 Hilumdsnensesluu
progesterone wazilitasszaznandudafidoudiauny 35.20.7 $alus luvaeiifisenad uazaae (2552)
‘v‘hmiﬁﬂmmsmﬁmﬁwmuﬁué’miuuwzumgﬂmam laelggasluu progesterone vlindantoinasn
$3UfU PG waz PMSG nuitunefisveziaiuansonnisdudail 48.2+7.4 F3lue unnisuuandenis

Wudn
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Turesseunisidudavesuns Wounzdunansornisifudn Snuszaa 30-36 $2lus aziin
Aszuunsenle (widund, 2502) Feudidudewinmsuauiioudounisanly Lﬁaqmﬂaq%é’aﬂ%wm
dumdlurielduanfnuiunisnieumdefiodiufaus fuldls fufunnuansinuiluadsd wui
unzuanio1nsudnaasd 25.96+5.11 Falumdnongosluu fafuiwhnsuaufounseiit # aa
Falus uaznaudlounsed 2 # 68 dhlumdsnensesluy

MsfnuIzEgamaNNfEs AT N TR WU UngnguAuaTinaLionRdalug 48 M
72 Fluwmdnengasluy fonsnisuauialiunnmetunsadatuunsinaufisuntendinsdudndu

'
a

97 12 $lusuay 36 42lua Aedl 50% way 55% muasu (Table 2)

Table 2 Conception rate in does.

Control Group Treatment Group P value
No. of does 20 20
Conception rate (%) 50 55 0.78

nHan1sAneluasell nudunedia 2 nquidnsinswaudaliuanaieiu Madillesainnisnay
Wenegluyisamliwansafiuuntn waztduriwarnneuaziinisanlunaslvinalndlAssiunisAne
d' 1 1 | a = d' ) [~4 (v v 6 v
el wudnlwl we. 2550 InsAnwimideansdudaluneiugeu megesluuprogesterone
390U PGF,q k8 PMSG TuUnIsRaufieuuu Ui vuanatnte i ionhdalutilued 48 wasdluai 72
NUINLORTINSHANRANS08as 52 (TMUwarAe2550) wasisenavhasane (2552) enaasawnieiin

<3 [ % 6" a 9 I3 I v a 1 v Y

n1sidudnme sasluu PMSG waskauiisuwnsiugeuy wuidnsinisnaudnwiniuiesas 47-50
meunlul w.A. 2553 fisynadiuazanlsy Anwmavedld CIDR®way Chomogest lunsiuiloninisiludn
warNaNedluwnE UL WUINTERsINSHANRMVINAUSaEaY 39.9-43.1 TuualzR Holtz et al. (2008)
THindeurnda e uwne Alasun1swderimuinisnsinisuaufinlnalfesiu Aesesas 58 lnunay
WiguasuRean 46 Tilusnendsnengesluuprogesteroneriinnotiidontoinannilonsnaufinisos
az 48.7 (Arrebola et al., 2012) uazDogan et al. (2004) AnwnUTguiisugailuunsoalsiaalaunay
wansandlushaamolsuluunasinvingontesraonniertinsiludauasNau o AsuneIT LN
48 AINBATDILIU progesterone WUIHORIINENRASDYAE 52.6 LAY 50 ANAIFAU

dgunani1Inaag

wnzilognuaufiuiletnisiludadiesesiuu progesterone vlindanvenaen SauiU PG uay

PMSG azkaniann1siludntudaaden 25.96+5.11 tluadsnengesiuy fszezinaniudnuiuede

& a

18.60+3.73 F1114 WAz SNANASUA 12 wag 36 Tluanienddunsiantanisidudaduily dnanesnsd
ANSHAUAA LULANAISAUNITRANL AU LUUAINUALIANT 48 WAy 72 921lU9N187a9000T5tuU

progesterone
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Relationship between PDC-109 in seminal plasma of Tropical Holstein sire
and freezability of spermatozoa

Janyaporn Rungruangsak Worapong Pongsiri
Abstract

The aim of the study was to investigate the relationship between the amount of PDC-109
protein in seminal plasma proteins in 60 ejaculates from 12 Tropical Holstein sires, ranging of
age between 3-4 years, and its freezability. All sires were raised and fed under the same
environment at Lumphayaklang Livestock Semen Production Center, Lopburi province. Semen
samples were collected once a week for 5 weeks and each sample was separated into 2 parts.
The first part, semen samples were used for frozen semen production following conventional
method and determination of semen freezability. Another part, semen samples were
centrifuged for seminal plasma collection and kept at -80 degree Celsius for protein extraction.
The results showed that the average motility of high and low freezability groups were
53.79 £ 9.49% and 23.61 + 9.31%, respectively. Consideration on the protein study in seminal
plasma using Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis (SDS-PAGE) and
western blot methods, it represented that the amounts of PDC-109 protein between high and
low freezability groups did not show significantly different (P>0.05) which were 0.13 + 0.05 and
0.14 + 0.06, respectively. In addition, the sizes of seminal plasma proteins found in this study
were varied from 14 to 97 kDa which a major 16 kDa protein band was shown. In addition,
a group of lower molecular weight protein under 14 kDa was also detected. However, the
amount of PDC-109 seminal plasma protein did not correlate to the sperm motility, kinematic
movement, sperm viability and acrosomal integrity (P>0.05). In conclusion, the amount of
PDC-109 in seminal plasma of Tropical Holstein sires did not associate to the semen freezability

which indicated the frozen semen quality of Tropical Holstein bull.

Keywords: freezability, bull frozen semen, seminal plasma protein
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mammmwﬁ%%’al,wm,sﬁamwé’amiazma é’mm%a CASA (The IVOS I, Hamilton Thorne Inc.
Beverly, USA.) eUsziiumuaunsalunisududs (sinssas, 2551) Fail
nauit 1 dudeftauanunsalunisutudga (sood freezability) vuneianinidoiiisng
MsLAdouTividuRS eI 40%

1%

v

nauil 2 Uieninnuausalunisutuleni (poor freezability) nanefsundeniisng
44' a0 ]
NNIAABUNAINTT 40%
duf 2 Yunenieiiveanarauimeiasesdunen A57 10,000 x ¢ 91 4 °C W1y 15 Uil uag
vinsivdula Tanaenwuin 1.5 faddns ufigamgll -80 °C wievhn1snsadwszilusiusely

ANIATIVAUN U NGO

N1InsIRNIMULTouTuds Insduudentulganisndnas 3 vaon innisazatelaewtly

1%

Wgugamigil 37 °C U 30 FU MNUUATINUNINUTRMELATES CASA

q U

1) $msniswedeud (motility; %) wardnsnspdeuiiludramt (progressive motility; %)
2) prandalunisiadeudt (velocity) T
- Average Path Velocity (VAP; um/s) #1884 anudrlunisiedeufiedeainssesmng
9390 1 U
- Straight Line Velocity (VSL; um/s) #u18iq anuslunisiadeudiidnge 1unis
Anannyavisluddngavislunundunsslutasszozina 1 3und
~ Curvilinear Velocity (VCL; um/s) sane@isanusslunsiadeuiidalas Wunmsduna
winltiureanisdoudiadely 1 3und
3) dnwaizn1sdsud (kinematic movement) lun
- Amplitude of Lateral Head Displacement (ALH; um) #31889 AU U89dIUI
vosogdfiaeliin

- Beat Cross Frequency (BCF; Hz) visngfla A3udvasnsangdiuiivedasd
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- Straightness (STR; %) mnefs munsslunsiadeud Jeiunaindnndunims
vosmsiadeuiluifings (vSL) deruiiuadslunisindeudl (VAP) aasneies

- Linearity (LIN; %) nefis sasidimannaunivosmsindeuiluiinsseninmuiiiade
yoensiadeuTIalAT (VCL) grufedes

- Wobble (WOB; %) minefis §ns1druninaniuadslunisiadeuil (VAP) deninuiia

\nAgreINIsIAfeuTIalAY (VCL) aunleiay

a 1

4) anuiiaunAludiumsvetegdlaglilusunsunsiannuinunfieaimeinsos CASA

Yad ¥ =

5) 9838830 (sperm viability; %) neunisududalagldizdoud eosin waz nigrosin M1U3BN1S
w94 Dott and Foster (1972) waznieunainisuiudenieddousiin SYBR-14 wagPropidium

iodide (Molecular Probes Inc., USA) m335n15989 Garner and Johnson (1995)

a

6) AuAnUnAvoIYadadd (morphology) Aounisuuds tneld33daud William’s staining
(Blom and Birch-Andersan, 1970)

7) mmamgiﬁfmaﬂaﬂﬂﬂﬁm (acrosome integrity) lae 1438 8oud FITC-PNA (fluorescein
lsothiocyanate - conjugated peanut agglutinin) 13515089 Axnér et al. (2004)

8) mmaugmﬁmu%ﬁmﬁaaq% (membrane integrity) A18738 Hypo-osmotic swelling test
(HOS test) m335n15989 Revell and Mrode (1994)

A5ATIZAUSAUAIEImMATIA SDS-PAGE wag Western blot

LﬁaﬂéhaeiwL%ﬁuaawmauwam}lL%aﬂfjuﬁﬁmmmmsaiumiLLGU'LL%QQQLLawi‘w nguay 30
§19819 1059935 12lUsAUG835 SDS-PAGE way Western blot iiienu3unalusiiu PDC-109
Pnuaulusiuialddsutusnalusiusy

n153As1esivsunalusiuslueiveanaaun seganaaeulusiu (Quick Start Bradford
Protein Assay; Bio-Rad®, USA) @1135 Bradford’s assay (Bradford., 1976) laggudusidnlusau
PDC-109 Tninaila Western blot a1u33vas Thepparat et al, (2012) InsduaUsedl oy 15%
separating gel $1u2U 2 wiu lnglddiegruwiiveoanaraun dleg19ay 10 pg dianlaslnsdasae
Asvualaliin 150 V w90 widt andutiuea 1 uuludeudaed Coomassie Brilliant Blue R-250 Lile
wonuaulysAuluiiedne wwawsud 2 azgniinludeuaulusiuasgusiu nitrocellulose Tagualy
blocking solution (5% skim milk luansazans TBST buffer) unan 1 42lus figamnd 4°C nifuin
WU nitrocellulose YN $2UAU primary antibody (seminal plasma protein PDC-109 monoclonal
antibodies; AbX™) Tusnsnaau 1:500 Mide913638 blocking solution ﬁaﬁﬁqmmﬁ 4°C uu 1 92lu9
g1 nitrocellulose #aeansazane TBST buffer 3 ﬂ%’j\m ay 5 W UK nitrocellulose 17
UuRase secondary antibody conjugated anti-mouse 1gG Tugns1d@u 1:2000 ﬁqquﬁ 4°C U 1
Falua 9ndudreuny nitrocellulose #redmnas TBST buffer 3 ASs adsaz 5 urd wart ury
nitrocellulose wugluansavaneduansatmles (substrate buffer) 2 a%a adsaz 30 Junil Asvaeu
nansAnUiATevhesAnasazateduanse (substrate solution) lweludisindl 25°C uru 5-10
it supauLauAhsnngFauuusu nitrocellulose Ssmgaufiisendaeindu
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n1sialusAuanmaila western blot A1elUsunss Image)

AATILIANULANA1IVBIUS U UUSAUTBIF 081w UpaNaNauT tagwku nitrocellulose A%
Qﬂﬁﬁuﬂﬁauﬁ Coomassie Brilliant Blue R-250 1135015989 Welinder and Ekblad (2011) wia1i1un
normalized AukaulUsauninla wagiinsizvinaniglusiunsy Image) (Version 1.6; NIH)

USunaulusiu PDC-109 = ansduvasnaulysiu PDC-109/U5unalushusiu
Tnembedildves anuduvesaulusiu PDC-109 wazUSinalusiusaudy pixel/mm?

n1sAnwILUULAUIUSAUA8wATla Two-dimensional polyacrylamide gel electrophoresis (2D-
PAGE)

dneiueanataunannausiegisinioifiauaiunsalunisududgwazean §1uu 5 dam
lagiusaznguuviinssiniy (pool) kagAnwikuuikuvealusiusiemaila 2D-PAGE iiagal1ul
wansnaveTiianayUsuulusiuaniveananaunvesisaengy

nswenlusiulufianiausn Tnelusiuszgnuenlagerdeaudfnuandisiuvesusey pl Ingld

(load) TUsAuasuw dry strip Twane pH 3-10 vu7a 7 wufins antuinswenlusiudaenses Ettan®

IPGphor (Amersham Biosciences, USA) Failduneudil 19 strip holder asuwASeY Ettan® IPGphor
mﬂﬁ?ﬂdmia%awiﬂiau 100 pg/strip fivin1snaufu rehydration buffer (7 M urea, 2 M thiourea,
2% (w/v) CHAPS, 2 mM DTT, 0.8% (w/v) IPG buffer and 0.2% bromophenol blue) 138uioanaiasiu
strip holder IngUsunsgnyingfe 250 pL Ua339911n15919 IPG strip pH 3-10 aslu strip holder Nty
overlay IPG strip #aetnenaiiafinuia (dry strip cover fluid) Usyanas 700 L wdasaArluswnsy IEF
d1M5UN15UL IPG strip Tagvian15UL IPG strip (pH 3-10) AU equilibration solution U101 2.5 mL
fifl dithiothreitol (DTT) 0.025 ¢ WU 30 w9 ntuinsUy IPG strip M08 equilibration solution
U319 2.5 mL 71§l iodoacetamide (IAA) 0.0625 ¢ U1 30 Uit ndanwenlUsAvlufianiausnuda
Tusiuazgnuendnasiluiiemsiiaedlasondvautivosuinvodian afiunndneiu Tnglunsvaaosi
914 13.5% separating gel (SDS-PAGE) 910t strip waznszasnsasild protein marker Usums 2
ul asuuuvenaa Tnedslusunsuit 10 mA w15 Wit antudisndu 20 mA W 20 wift wdnhies
flganvhnmsdeulagld Coomassie Brilliant blue R-250

N3AATIERdeYaaNaafielusunsy ImageMaster™ 2D Platinum

ALNULKULIALALILATIENAIIURANAIYBIRA (spot) TUsAUTBIMIBEeuAasnqun gl TNy

ImageMaster™ 2D platinum version 7.0 tiallagalusauniaula Aelushuninisuantaoniudu
A A IS ! o a ) a

N39ana NI0inITLanIRaNaNIEluUINgUNAAY YI1N15USBULTE UL U UL UYDlUTAEAIN

wiusanaraunveswelalunguidanuaunsalunsuiudiigauazen
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MsasmAlulad TN INANSNANUAR )
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ANSAATIZENIEDA

yhmslenginavesaunminideuudmeiuslauumendinisazats T Shsnsadoud
anuiflunsiadeudl uardnvaznisiedeudivesad eqdildin mnuauysalvendevuivadesd uaz
aruiaunfvetesd newdsuiieunuamihideutudenendinisarasserianguiidanuaunsaly
nsuwtudaindofigeuasi wasiUSeudiouUSmalusiu PDC-109 sswrinduiifinuanansalunisud
LL%QS’]L%jaﬁQQLLaW?’l #e t-test for independent samples wazdaszinuduiuslngldmduusyans
anduritus (correlation coefficient; ) sewitewisfimesvesgunminioutudaniendinisazasuay
U3aulusiu PDC-109 vadl nshinsneinnsadivesnismaaesdandannd fuuaAiaIauandig
agnaiifedfyfiseiu Sovay 95 (P<0.05) Taeldlusunsun1aadd R commander version 3.5.2 (R Core
Team, 2018)

NaN1MAARILAT I
nsSBufisuaMn UYL

= = =1 & ' | aa 2 o & 4 °
Nﬁﬂ'ﬁLUiElUL‘V]EJUﬂQJﬂqWU’lL‘UE]LLGULLGENi%‘Vi'J’]\‘iﬂ’sjll'Vlllﬂ??ﬂﬁ?ﬂ?iﬂiﬂﬂ’]ﬂmu%ﬂuqL“UEW]QQLL@SG]’]
(Table 1) Wu31 WsdwmesvesnuaInUTeutuds taun dnsinisiadeuivesegd ausilunis

'
=

\MARUNTEIREY uazdnvuzNISARouNvetegILuU ALH lunguindinanuaiunsalunisududags unnd
oA

=) ) ! v o o aa a a ! a
ﬂﬁiJ‘I/liJﬂ'J']llEﬁ']ll’]iﬂsLUﬂ'ﬁLL‘ULLGUWHQSWQMUEﬂWﬂ@VIWQﬂﬂ@ (P<0.05) mmmmﬂﬂmiumumwaaaqﬂu

9
i
1 )

nauAfamansalunIsutulen gendn nquiidauaiuisalunisutudgeegnafiteddgvneaia

9

(P<0.05) wanNTNUI eaRfiTInuazAINALYSalveLdeviNedd Tunguidanuaunsalunisududegs
11NN31 nauAdAEnsatunsuudin agsflited1Ayn1eada (P<0.05) Ml naveIRuNINILTe
wrwduiounluldlunisuisnquamnindudodang1nv U denadesdunisuuingudiegiuiian
Auduiusveslusiulueiveanarauinenunmiiieududsoiuglaves Sarsaifi et al. (2015) 9
wusnguAnn I LYeutudeaniu 3 ngu laun aanmas nans uazen laenuit ot e nas
nsazanefidnunIngs 1onsinsindeuiivedsgd anuiilunisindoun dnvaen1sndeuil veegd
9a3TTIn uazauauysalvendeiuedd gininauaun UL Toutwlnun Ao 19 iTed AN
aa ! a s 5 & | @ ay v a ¢ v r-ﬂl &~ 1
(A I@ﬂmwﬁmLmaﬂmqmmwmL%LL%LLGUWVLM’mﬂ’ﬁmammmwmmmm CASA U 331897UIN
wupMudTuslugwInseauanysaiiug  IneAmsiiwesane Inasensufauseie (Budworth
et al. 1987; Farrell et al. 1998) wazdanuinanuiilunisiadauiinuy VSL way VCL hasdnuy
44' = J v o & a ] ¢ v s Y
N13LARBUTILUY ALH Uag LIN 1 daduduiusluduindaninuanysaiiugdnaie (Farell et al.
1996; Perumal et al. 2011)
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Table 1. Semen quality parameters of frozen-thawed bull semen (mean + SD)

Sperm quality parameters

Semen quality performance groups

Good (n=30) Poor (n=30)
sperm motility
Total motility (%) 53.79° + 9.49 23.61° + 9.31
Progressive motility (%) 29.80% + 6.90 11.98° + 5.37
Velocity
Straight Line Velocity (VSL; um/s) 66.45% + 5.79 58.29° + 7.12
Curvilinear Velocity (VCL; pm/s) 146.50° + 20.77 127.50° + 18.83
Average Path Velocity (VAP; um/s) 80.84° + 7.42 70.52° + 8.18
Kinematic movement
Amplitude of Lateral Head 6.92° + 1.34 6.26° + 1.16
Displacement (ALH; um)
Beat Cross Frequency (BCF; Hz) 28.68 + 2.76 27.99 + 3.93
Straightness (STR; %) 80.36 + 4.04 80.46 + 3.92
Linearity (LIN; %) 46.96 + 5.38 47.05 + 5.41
Wobble (WOB; %) 56.80 + 4.20 56.81 + 4.25
Sperm defects
Bent tail (%) 13.86° + 3.35 19.08° + 4.76
Coiled tail (%) 1.46° + 0.69 2.18% + 1.03
Proximal droplet (%) 3.09° + 1.09 5.31% + 3.16
Distal droplet (%) 4.94° 1+ 1.32 7.87% +1.48
Sperm function
Sperm viability (%) 84.11% + 9.34 76.67° + 15.59
Acrosome integrity (%) 68.38 + 15.73 65.38 + 19.15

Plasma membrane integrity (%)

52.81° + 13.44

45.09° + 16.13

% Different superscripts within the same row demonstrate significant differences (P<0.05)

sunuulUsiuTuwiiveananauuasysuialusiu PDC-109

Wans1adnseisusuuvesiushuniluesdusenevlugiveanatauiveans 2 ngu lu SDS-
PAGE wuindigunuulusauiadeiu Inedvuialaanadiulugsendng 14-97 kDa (Figure 1) uay

aunsanvrwaluanadnnda 14 kDa luusunalduintdn MadluaulusAuniiusunauiniiga (major
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protein) fvuraluianalszuna 16 kDa (Figure 2a) Fuduvuiaiforfufulusdu PDC-109 Tag
Thepparat et al. (2012) fisiea1unsieszieiuoanarausemadalusiledndlngldinaia 20-
PAGE U5y PDC-109 ihilusiudithnaluanauszanas 16.5 kDa dwisumsanunguuuulusavludnd
¥indu 1wy MeseRlusiudie SDS-PAGE Tuiwfiuea wanawnvesnsyle wulusiiu 25 vdafidmin
Tananasewing 14.4-80.5 kDa Tnelusiudumnnagimiindesniuazivindu 35.5 kDa wuily 28% v
TUsAuSIT AL (Asadpour et al., 2007) Ms@AnwsURuUlUsAUTUMiBUgUNE wulusiuiisiaun 15—
108 kDa (Jobim et al., 2005) msfinwguuulusaululugdmulusfiuvuin 14-30 kDa (Tepfer et al,,
2005) il N13FnwITee Arangasamy et al. (2005) Tunsyeiisenuimulusiu 18 vilalnsiivuin
Tushudoust 12 -127 kDa Hu uan@1931nN13ANI909 Asadpour et al. (2007) lngAuLANA13909

U UlUsAUANUTUNS AN IWAaEIS UL 819RRNANULANFINLYB9IE NS5 aUlUSAY

Poor quality

L4 2 4 1 1 1 1 | M R

144 —= T

14.4 w

Figure 1 SDS-PAGE patterns of proteins in bovine seminal plasma. The gels were stained with Coomassie

Brilliant Blue R-250. M lane indicated low molecular weight standard.

waila western blot gnihunldiietuduriavelusiuanwliveanarauiningi lagly
mouse monoclonal anti PDC-109 wu3nlusAunfvuiaualuiana 16 kDa danuidulusfundnlu
SDS-PAGE aansadulasgnsdnmigiulusiu PDC-109 (Figure 2b)

Good poor
kDa M 1 2 3 10 1 kDa
20.1 20.1
14.4 s _ - I 14.4

Figure 2 SDS-PAGE patterns of proteins in bovine seminal plasma in both groups (good and poor sperm

freezability; 2a). Western blot images show representative protein patterns for PDC-109 in 2 groups (2b).
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AUANNUSVRIUSAY PDC-109 fionaun U ganyuds

MnmMaisuiisuUinalusiiu PDC-109 Tuwdveanataussuitaiidelaisasngy (Table
2) wuan AellusnsneduegeiidedAgnisada (P>0.05) wazlunuaruduiussenineuiunalisau
PDC-109 fuanuannsalunmsududsdsdnadededluiinuamindoududanievdonisazatslunn
anwag (Table 3)

Table 2. Amount of PDC-109 in seminal plasma of good and poor freezability groups (mean + SD)

Group (n=30) PDC-109
Good freezability 0.13 + 0.05
Poor freezability 0.14 + 0.06

Table 3 Correlation coefficients between sperm quality parameters of frozen-thawed semen and amount of

PDC-109

Parameters Correlation coefficients (r) P-value
between sperm quality parameters
and amount of PDC-109 (n=60)

Sperm motility (%)

Total motility -0.077 0.600
Progressive motility -0.102 0.482
Slow motility -0.008 0.956
Static sperm 0.077 0.600
Velocity

VSL (um/s) 0.051 0.689
VCL (um/s) 0.029 0.768
VAP (um/s) 0.040 0.784
Kinematic movement

ALH (um) -0.058 0.690
BCF (Hz) 0.253 0.079
STR (%) -0.034 0.813
LIN (%) 0.09 0.560
WOB (%) 0.132 0.363
Sperm with tail defects (%)

Bent tail -0.067 0.963
Coiled tail 0.117 0.424
Proximal droplets 0.08 0.967
Distal droplets -0.049 0.740
Sperm functions (%)

Sperm viability 0.050 0.755
Acrosome integrity 0.262 0.082
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dnsunisinund aunmideusudenevdinsazanefifiaruuandreiutu oradetuldain
na1edads 1wy Usinalusiurdaduiifauuandisiuuenainlusiu PDC-109 luiefiusanaiasn
(Sarsaifi et al,, 2015) 1y Sayfiu (albumin) Hredestumnudsmeveadevuedd uazifindnsinis
\ndeuiivedead TUsAuadaneTu (clusterin protein) Hretiostuanudensan oxidative stress Lay
fudansvihaneead (Moura et al., 2007) wonannil Schéneck et al. (1996) lémesuinlusiiu bovine
acidic seminal fluid ansatiestunrundemeuinaidorueadls vilvioadtTinuassnsnisindeud
1930433971 AenAdaTUNISANWITEY Jobim et al. (2004) Fneruimuanuduiusludauinsewing
U3inalusiiu bovine acidic seminal fluid fuamnwinidondwhazats uenaini ansiuoyadasy
#7199 (antioxidants) 13y 3afiue 3nfiud nsaueanedn (ascorbic acid) uwagddidoy saufuouledi
Yufi1Tnayyadaseeandiau (enzymatic ROS scavengers) LU AvAzLad (catalase) ngailnlau
\WesoanTiaa (glutathione peroxidase) ua guiUaseanlanfaiiuna (superoxide dismutase) ‘ﬁ"ejgﬂu
wilusananasnfifutiadenisivisunileseadaneyyadass (Gurler et al, 2015) Fan1muAna1Ues
TUsAundessAusznevduluwiiueananaun eraduiladeiienadmafuanuamsalunisududsdsda
sordodlufsnanminidoutuiimendinisazang |l

Tugaed Singh et al. (2014) lévinnsAnwauduiusszninelusiu HBP way PDC-109 lu

¥ v 14 17
) IS A

ih@ensele nuiniwdensylonguitfianuasnsalunsusudsiniiusunalusiu PDC-109 geninngs
fiflauanansalunsududgs Faumnssannisdnelunads wazainmsAnuwes sanchez-Luengo
et al. (2008) ¥nsneaedaefiviidenindiusneg vesdinlada (epididymis) iileRnwiauidudy
voslUsiu PDC-109 demsindeudildveseqinlailitiunszuiunsududs nuinlusiu PDC-109 fin
duduuandrsfuanansafinsnsnisindouiivesesdld iesannaiiufiegrsaindidlaia elad
SnSnasnihendoanninge aﬂﬁgﬂﬂﬁ‘%mﬁUﬁﬂL%@ﬁ]m%’]&jﬂi%U’mﬂﬁNa@ﬁ’]L%@I%ﬁzam’m"lvmuqu
slegiduatulusiu PDC-109 Tuefiusanaaulugaaianduy sufinmaduienienaiiie
yilalwnnIaluruiunisutuds aunsetisannnududuvedusfiueiiafieg Wesnlusiuiidy
sedUszneuvdnlueiiuanananandiduiu LOL Fudussdusznovluldunegnanaiiuazsimnzda
szhEJa@‘U%mmmaaiﬂiﬁuiumﬁuaawammﬁ%L"ﬁﬁuﬁ’uaq% (Manjunath and Therien, 2002) 57184
Tsfiu PDC-109 Fafunumddaylunszuiunis sperm capacitation Wiaw3auaundondmsunsidn
Ufaudiuly viliegdlarenisiin cold shock 91nn33UUAITUYRTS (Purdy and Graham, 2004;
Therien et al,, 1998) Imamﬂaq%ﬁuﬁaLszjﬁuaawmamiunammfﬂ3‘1/‘1’11‘1215@5113zm'ﬁmﬁauwaaguﬁw
waznalnmsvinuvesegineuiiasidgszuvduiudinade (pre-capacitation) vinlsiindodinninm
anaaninfinasazdu (Therien et al, 1998) ara1nn19ANYIVBS Vishwanath et al. (1992) wag
Bergeron et al. (2007) wuinthendeanaiidefitdunanvesltundiduidenldlunsudnidous
wiaifu eandunseanmsfesddudaeiueanataun tnelusiululdunsannsandeuiiBeriuoad

wazdanunsaduiulusiu PDC-109 Megesimiinewdidgnszuiunisududs uonaintl nMsfinwives
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Singh et al. (2007) Menuithendenndefifigasduldunwiaanninanauidensvosogiain
maududdluindonseTeld

n13Anw989 Srivastava et al. (2012) deldviinismnasdlasnisudsindoninwolaiusuas
(cross breed) sanidiu 3 ngu Tnenguusnandmanzirenienahdefifidmunauedunwia ngud 2
wfinsindounaoniifiutidedeans anti-PDC109 uaslithendensihidognsdliiiliung damngui

a0

3 asfinnadeunaaniiiivinidodears anti-PDC109 wasiuiendoraiidofifidunanvadliung
Tnowanisnaaesnuin ndudl 3 fganmindenendinisazats WWunsnsnsitinvesesd anu
auysalveadoriuedd uazmuanysalveseslaslon gininguil 1 wagnguil 2 egrslifivdfyyaada
Fawansliiuiudasininfumiendensinde Wskiu PDC-109 Ssnsiidninadonmuamindorisieu
wazndanisutuds udegnslsfiniu nansAnwluadedionsagulfiniidevemislauniusnsednea
Tsaalavfudinauazaududuvestusiiu PDC-109 Aisndt ileSsuifisudumielaaeiusdu ua
ffunsudsnmsimiideldididnssuiunafnthendonsidoomnt domilinaves
Tusfiu PDC-109 depdianas sinan1snnansain Table 3 lunuauduiusseninsyIualusiu
PDC-109 enmniminidoniendinmsavats Ssonadestunsfinwes Srivastava et al. (2012)
wuhanserareiFenaiidegnsiifiliuns Tasannanisiuauveslsiu PDC-109 uenani denaiin
ntladedug 1wu armuandsszriaeiuivesla uasugnssy SedmadenisuanseenyesBuls G
2INN15ANYIYDY Intasqui et al. (2013) wudwieruauysaiuagamAsmevesidue Hinanay

wanenslunisianeanvedlusiu Fadamadednnisindeuniveegila

pH 4 Isoelectric focusing pH7 _ pH4 Isoelectric focusing pH7 _
M (kDa)

i — 97
2
a — 66
8 — 45
wv

— 30

— 20.1

Good quality Poor quality
(TH368+TH375+TH383) (TH395+TH412)

Figure 3 Two-dimensional polyacrylamide electrophoretic gel of bovine seminal plasma proteins
were stained with Coomassie Brilliant blue R-250.

agalsfimu annsnageusemaila 2D-PAGE lifinsAunuanuuanswesguuulusiuiu

wenmileluanlusiudmunendn PDC-109 Tnenuinlusiulueliveanatauvisaeinguiinisuans
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sanvasldsiufiuandrsfuniunisnszarefiveslusfufiuenuuaa (Figure 3) lunguindoiid
anuannsalumswindsgauazi fadethisdueananaanweiuglauunsedaea leadlatiainngs
fegrsindeiifauansalunisuudegauagsin S1unm 5 dUawi avhnisTsfuesAnyinuuusy
voslUshudewmaiin 2D-PAGE Hu nansfnwmuit Tusiuluedueananaunvisaesnguiinisuaniaen
aslusAuTiunnsnef (Figure 3) SsmsAnwdanans enadesdimsanwisolilusunan staludiuves
sunuulusiuluiiuea nanaunluveiuglauunsednea leaalniiasiinaseanuannsalunsuguds

Faflinasieilesluisnunimiiioududintendinsasaswazanuanysaiiudveanela e1aviili

I [y

AununszuIunsiiglumsiiuauamwoudulsenuglaniendinsazaty sudadudiunisly

]
1% (%

nsfiavielalidmunzaneenieudngnsyuiunmnanitoutuale
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Effect of Percoll density gradient centrifugation for boar thawing semen quality

Worapong Pongsiri Janyaporn Rungruangsak
Abstract

The present experiment aimed to evaluate the effects of different Percoll density gradient
centrifugations on frozen-thawed boar semen quality. Nine mature boars aged 2 to 3 years old, were collected
semen at one-week interval over a d-week period. After incubation at 15 °C for 120 minutes, semen was divided
into 3 groups; control group: separated without using Percoll, group 2: separated using one-step Percoll at 80%
concentration, and group 3: separated using two-step Percoll with lower part of 80% and upper part of 45%
concentrations. All semen samples were centrifuged for seminal plasma separation at 2,000 rom for 15 minutes.
The sperm pellets from each group, were used to continue the process of frozen-thawed boar semen
production and stored in liquid nitrogen at least 24 hours before semen quality evaluation. The frozen semen
quality was evaluated including sperm motility, velocity, kinematic movement, and sperm with tail defects
using CASA as well as sperm viability and acrosomal integrity using flow cytometer. The results showed that
frozen-thawed boar semen quality from group 2 and 3 were significantly better than the control group (P<0.05)
including motility (32.94 + 11.80, 35.72 + 10.52 and 25.22 + 13.45), progressive motility (12.99 + 5.86, 14.09 +
551 and 7.04 + 5.22), velocity VSL (5291 + 11.16, 54.04 + 8.29 and 46.20 + 9.99), kinematic movement STR
(81.33 + 6.82, 79.70 + 6.89 and 74.08 + 8.37), LIN (51.85 + 9.20, 49.27 + 9.38 and 42.90 + 9.31), and WOB (61.82
+6.58, 59.72 + 6.72 and 55.64 + 6.34). Moreover, sperm viability from group 3 was higher than group 2 and
control group (54.99 + 11.19, 51.36 + 11.97 and 48.30 + 10.15 respectively) with statistical significance (P<0.05).
The sperm with tail defects from group 2 and 3, were significantly lower than control group (P<0.05), whereas
the acrosomal integrity did not show a significant difference (P>0.05) among the groups (58.61 + 24.97, 58.11 +
2543 and 63.79 + 22.08 respectively). In conclusion, the process of seminal plasma separation using both one-
step Percoll at 80% concentration and two-step Percoll with lower part of 80% and upper part of 45%
concentrations, provided better quality of frozen-thawed boar semen than those from the centrifugation
without Percoll. Furthermore, two-step Percoll provided better quality of frozen-thawed boar semen than one-

step Percoll.

Keywords: seminal plasma, frozen boar semen, Percoll
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2) pnandilunisiadoud T

- Average Path Velocity (VAP; um/s) #unes anudrlunisiedeufiedeainszesmng
939lu 1 3wl

- Straight Line Velocity (VSL; um/s) nuneds aanusalunisiedeuiiitese 1unis
Aunanavisluddnaavilslunuidunssluisszoginan 1 3uni
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~ Curvilinear Velocity (VCL; pm/s) vianedis anudalunisindeuiidislds iuniseiuom
wunltiureanisindendiadely 1 Jund
3) dnwarnsadeud eun
- Amplitude of Lateral Head Displacement (ALH; um) #1889 A21UN 190898 IUI
vosogafasluin
- Beat Cross Frequency (BCF; Hz) vanefia anufiveansaneaiurinvesesd
 Straightness (STR; %) nueds munsslunsiadoud Fewunansnsdiunnuss
YoensinaeuiiluAings (VSL) seanuiiuadslunisindeud (VAP) gasneies
~ Linearity (LIN; %) nneds sasidruanudvesmsindeniiluitasiseninudiads
Yo9nsLARoUTITIAG (VCL) aashefes
- Wobble (WOB: %) nunuis sns1druaudeaslunisindeudi (VAP) depusa
lRABIRINSLARBUTIRLAY (VCL) gausneien
1) mnuiaunAludrumaveseadlaslflusunsunsisnuinunfoadmeinios CASA
5) aq%ﬁ%’imLLazmmaugmﬁmmaﬂﬂﬂ%éﬁsJLﬂ%a flow cytometer (Attune NxT,
Thermo Fisher Scientific, USA) f;ﬁﬁ
-AuaNysalvesezlasloulngdaunied FITC-PNA (Lectin PNA From Arachis
hypogaea (peanut), Alexa Fluor™ 488, Thermo Scientific, Kalamazoo, MI, 121409.) wa g Pl
(LIVE/DEAD Sperm Viability Kit ,Molecular Probes) @11135n115%84 Nagy et al., (2003) HuduIuegd

ViedY 10,000 Mgl

NAIINITHINTUIAUAINULYDNG 3 nga Aendintsluiendleansazalemasnea

*AMANUIN

ANSAATIZENIEDA

AATIENANURYTUTIUVRITOYARIY one-way analysis of variance (one-way ANOVA) U

- ee

[y

= PN A v aa y . . ° ! ' I Ao o d
WIBUMBUNALRRYNI835 Tukey’s multiple comparison test AMNUUAAIAIULANANDYNUULANAYN

o

seiusasay 95 (P<0.05) Inelulusknsunieaia R commander version 3.5.2 (R Core Team, 2018)

NEN1INA&BdY

INIINTATOUNVDIRER

910 Table 1 nan133nTzriAuUnMULToutudsansatendintsazatelungun 2 Juwendie
A13AEAUNDIARATALINAUTNTY 80% waznguil 3 Juusnansazaieinesneadety dui 1 Ay
LudU 80% Wagduil 2 AMULTNTY 45% NUIIBRIINTAGEUNLAZENIINISIAREUNLUT19nINg NI
naumuaunlilaldarsazaremesaon e livudAgm@da (P<0.05) WalinuAULANAIITENINNGY
dl ! dl ! Qd‘ 1 dl dl 1 a0 ! 1 dl 1 dl 1 a o o U
71 2 uagnaum 3 (P>0.05) duegdvliwdeunlunguaiuny UANFINIINGUY 2 UagNQUy 3 o N0ULEIAEY
Matf (P<0.05)
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Table 1 Sperm motility parameters of frozen-thawed boar semen from three different Percoll

density gradient centrifugations (mean + SD)

Treatment

Parameters (%)

Without Percoll Percoll 80% Percoll 80/45%

(N=36) (N=36) (N=36)
Total motility 25.22° + 13.45 32.94% + 11.80 35.72% + 10.52
Progressive motility 7.04° + 5.22 12.99% + 5.86 14.09% + 5.51
Slow motility 9.33 +4.01 10.21 £ 4.13 10.46 + 4.04

Static sperm 74.78% + 11.54 67.06° + 10.97 64.28° + 10.41

% Different superscripts within the same row demonstrate significant differences (P<0.05)

AULSIMAZENYAIZNSIAARUTIVIRE

WefiansanAusazansuzn1sAdouNveIiiagd lu I Tentulansniendinisazaie

wuIlunguil 2 uaznguil 3 fianustlunisiefounivesedd VSL wazdnuaznsiadouiiuuy STR LUY
LIN 4aziuy WOB gendinguaiuau (P<0.05) B9linuainuuansd1aseninengui 2 uagngui 3 (Table 2)

Table 2 Velocity and kinematic movement parameters of frozen-thawed boar semen from

three different Percoll density gradient centrifugations (mean + SD)

Treatment
Parameters Without Percoll Percoll 80% Percoll 80%/45%
(n=36) (n=36) (n=36)

Velocity

VAP (um/s) 64.88 + 15.93 66.16 + 14.63 68.78 + 10.34

VSL (um/s) 46.20° + 9.99 52.91° + 11.16 54.04° + 8.29

VCL (um/s) 125.14 + 3496  113.87 + 30.81 121.98 + 24.32
Kinematic movement

ALH (um) 5.02 + 0.67 456 + 1.24 4.90 + 1.06

BCF (Hz) 34.04 + 5.50 32.89 + 3.52 34.33 + 3.64

STR (%) 74.08° + 8.37 81.33° + 6.82 79.70° + 6.89

LIN (%) 42.90° + 9.31 51.85% + 9.20 49.27° + 9.38
WOB (%) 55.64° + 6.34 61.82° + 6.58 59.72° + 6.72

*Different superscripts within the same row demonstrate significant differences (P<0.05)

ANURAUNAYDIDE A UMY

dmSUNTIATIZARUN N UIR TSN SN U US MuaE A URAUNAYeea dIuMng (Table
3) WUNGNT 2 wagnaud 3 IAuRaUnFludIuManUUeEe (bent tail) wazhuulinoundevent
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nnenssdulane (distal droplet) findingumiuau waglinunuuaNAIITEnINengs 1 2 uaengun 3
(P>0.05) druAnuinUnRvesgInuumiu (coiled tail) Tungui 3 fiddiningui 2 uazngualuay
(P<0.05)

Table 3 Sperm with tail defects of frozen-thawed boar semen from three different Percoll

density gradient centrifugations (mean + SD)

Treatment
Parameters (%) Without Percoll Percoll 80% Percoll 80%/45%
(n=36) (n=36) (n=36)
Bent tail 21.48% + 8.20 16.94° + 9.36 16.01° + 6.75
Coil tail 2.8+ 1.80 247% + 1.71 1.64° + 0.97
Proximal droplet 16.21 + 8.40 13.03 £ 5.72 14.78 + 5.74
Distal droplet 9.98°% + 4.31 7.09° + 3.98 7.84° + 4.43

Different superscripts within the same row demonstrate significant differences (P<0.05)

agRTTInUAzANNaNYTnlvatalaslay
dmsumstinreiqunmiideutuansdudiunuegdifinuazauanyaivaseslasley

(Table 4) wuinegdidinlungudl 3 fidrgeaninnguil 2 uaznquaiuns sgsditeddamsadin (P<0.05)

Turnefinrwauysaivoserlaslonvesegignsanina 3 nauliumndieiunaada (P>005)

Table 4 Sperm viability and sperm with intact acrosome of frozen-thawed boar semen from

three different Percoll density gradient centrifugations (mean + SD)

Treatment
Parameters (%) Without Percoll Percoll 80% Percoll 80%/45%
(n=36) (n=36) (n=36)
Sperm viability 48.30° + 10.15  51.36° + 11.97 54.99° + 11.19
Intact acrosome 58.61 + 24.97 58.11 + 25.43 63.79 + 22.08

Different superscripts within the same row demonstrate significant differences (P<0.05)

lovihmsenaegditinuazarmanysaiveseslasisulnnistioudvigestsaivusiviia FITC AUs
vondsanuiinUnfvesezlaslon wazyia Pl fivsuenisanuinunivesnidaiueadesd (plasma
membrane) ¥3eegafinNusELATes Flow cytometer uineadfilidinuazinuauysaivesoslasiay
Faslsifndvia 2 wila (FITC-, PI-) (Figurel , 2)
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All Events - (2) LW2856_3761_2

10
R2:30.58306

10° 10 10 10 10 10 10
FSC-H

R2 - (2) LW2856_3761_2

39.440% 32.800%

3.420%
10 100 100 10 10
FITC-H

Figure 1. Flow cytometric out-gating of egg yolk particles based on scatter properties after

dual-staining. (A) and (B) show small particles as judged on two-dimensional forward-scatter and

sideways-scatter dot plot properties (A) were gated out for analyses to selectively analyze

particles with sperm-like scatter properties (B). The two-dimensional fluorescence dot plot of Pl

and FITC-PNA fluorescence (Q).

FITC and PI - boarl

Single Positive 10°

FITC- PI+
Broken plasma
membrane but
acrosome intact

Q1: 22.828%

10*

Q2: 46.470%

—
[a W

Double Negative

FITC- PI- L
Intact plasma
membrane and

acrosome intact
(BEST SPERM)

Q4: 8.371%

10’ 10

6

Double Positive
FITC+ Pl+

Broken plasma
membrane and
acrosome damaged

Single Positive
FITC+ PI-

Intact plasma
membrane but
acrosome damaged

Figure 2. The lower left quadrant represents sperm cells with intact plasma membrane

and acrosome, and the lower right quadrant shows sperm cells with intact plasma membranes

but after the reaction of acrosome. The upper quadrants indicate the same acrosomal status of

deteriorated cells, respectively.
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