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Sexing of bovine Shami embryos using PCR

AL-Dakkak, M.?| S. A. Salhab®, H. Sayed®,
M. B. AL-Daker® and R. Abdulkarim®

Abstract

Thirteen viable and post - frozenthawed Shami cows embryos obtained by
super-ovulation and artificial insemination technique in order to determine sex
of embryos. Biopsies (1-2 cells) of embryos at morula or blastocyst stage were
taken using micromanipulation under inverted microscope. Blood samples
from male and female of Shami cows were also taken as a control. 16 primers
wer e used to amplify DNA fragments using Polymerase Chain Reaction (PCR)
to determine possibility of Shami sexing embryos. Results indicated, for the
first time that four out of 16 primers (Plsex, P2sex, P1Aut, P2Aut) were
approved to help successfully in showing bands with a size of 141bp
distinguishing male embryos of Shami cattle. It was concluded that aspiration
of 1-2 blastomer e (s) from embryos at morula or blastocyst stage was enough to
determine sex of embryo using PCR and it is recommended that using this
technique can be a useful tool in splitting and transferring of desired sex
embryosin genetic improvement program.
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Ekici et al., 2006 TCC AAT CCC AAA GAA AGGC Bovine Y-Sense 1

Ekici et al., 2006 TGT CAT CCA CACAGT CAAAACC Bovine Y-Anti-sense | 2
Ekici et al., 2006 AAC GGG AAG CTC GTC ATC AAT GG| Bovine G3PDH- Sense | 3

.. ATCATACTT GGCAGGTTT CTC Bovine G3PDH- Anti-

Ekici et al., 2006 CAG GCG G sense 4
Prashant et al.2008 CGA AGA CGA AAGKTGGCT CT SRY-1F 5
Prashant et al., 2008 TGT GCC TCC TCA AAG AAT GG SRY-1R 6
Prashant et al., 2008 CCAACGTGT %S TTGTGGATC GAPDH-1F 7
Prashant et al., 2008 GAGCTT GAC éﬁé GTGGTCGTT GAPDHIR 8
Matthews and Reed 1992 CCCTTCCAGCTGCAGTGT CA Y -specific-F 9
Matthews and Reed 1992 | GAT CTG TAA CTGCAA ACCTGGC Y -specific-R 10
Plucienniczak etal., 1982 TGG AAG CAA AGA ACCCCGCT Bovine DNA specific- F | 11
Plucienniczak etal., 1982 TCG TGA GAA ACCGCA CACTG Bovine DNA specific- R | 12
Park et al., 2001 GAT CACTAT ACATACACCACT P1 SEX 13
Park et al., 2001 GCT ATG CTA ACA CAA ATT CTG P2 SEX 14
Park et al., 2001 TGG AAG CAA AGA ACCCCGCT P1AUT 15
Park et al., 2001 TCG TCA GAA ACCGCA CACTG P2 AUT 16

226




232-221 :cilabiall — 1 asal) — (31) sl (2015) — el 30 aglall e daaly Asa

(e (163 615)3...) 6(63 c5)} (4) 63)5 (23 cl) G\jj}!\ e IS Adlad sl
¢15)} c(14j ‘13) O o) ot ‘?'ﬂ\ Glue ‘f ciadl pasal 161 clall)
pia i die) af as adll e A uind) a3 Al | el () Laa (165
Jelal) 5al 5 Ll Allaie ol CulSs aaY) Guin a3 3 Lealadin il
— il (yiila e e Multiplex Polymerase Chain Reaction saxiall Ll
¢ yms s (165 ¢15) 5 (145 ¢13) 50 pasiad 3 tclisld e z 5 Lete JS
P saill e s el o3gy dualal) ALals)
L) salad
il g Sae2 10x PCR Buffer
s S2| dNTPsJse (w25
Sy Sd | MgClp Jse A 25
il s Sue?2 [Forward Primer (10 uM)
Al Se? |Reverse Primer (10 uM)
Ads S| Tag DNA polymerase
3581 ) A8y Hhall Aaliiual) DNAY (e sl Soe 2 e Adaldl) 538 g_\;f
1A PCR gy e 85 5S0al) Aalal) Caea’s 5 (gas ¢ il 5 )Sae 2 J5Y)
63_.).\L7 30 BJAX o(: 57 ‘6:‘7\;\\3 30 BJAX o(: 95 (:.I 63&\_5 BJJﬂ éjlﬁi 7 BAA] oe 95)
d_:.\sﬂ\ (KYS ;\);j cm\} ¢(é§\§d 7 sl oe 72 (Jl “l\\)}.) ).md 2\:\.\13 30 sadl oe 72
SS 8 pdam) o) il e z 55 (e Adlge A ALlA ) juaa (PCR lea b
G J ) Jelal olgml die 5 (2 pl primer-Re2 I primer-L): JUIS (pal
SIS PCR Jeld 8 lasey Jauil lam culali g die S ) Al ALals) dals)
s Jalls
‘3_)_‘13 30 Bl oe 57 ‘2\:\.\1_1 30 Bl oe 95 e:i 63_\;\} 3)}&& ‘_“93133 7 Bl oe 95)
—le Gluall clea 5L (G0 7 324 6 T2 & 50 25 23 436 30 32 %6 72
e Pla sl Sles Hasiuly DNA ) s cilia s %3 ,gs):i,tcij\ Aol
O faa sy At el asa s e CaISD 5 Ayl Ll s @Y
(UV) Gl (368 2ai) Cand g 0 o i) aladinly
i
o Lellad el 1aid (1 Jsaall) 16 <15 <14 <13 ol of gl <oyl
sda il o(Apeld el Gy &Y Guiall A pe g a3 Guiall as

227



ool Je il A aladiuly Aualsll JEY) Lal Guiati— aa S e g Al g Sead) g agleag LSl

s e Y (Lol Hilie ) S Ra) e Al paall Cllapedl e sl
A 5aY) e Agdaall Clapudll (uin 3085 896100 zlad Gy i) cliall)
i=Lil (PLAUte P2AUt « P2SEX¢ P1SEX) cliold) a5 Ll )l A (e llag
sl (e Aadad (o] pe Lol ) aae 5 5 sSAL Galdll Y aindl raall (e DNA
:bp) 141bp aasy JeY) s e DNA Laja sedal (IS5 . &byl xe 48 )50
O LS 80 1 dba e o e Aliay i gl 3 (A 5230 520l base  pair
DNA iaki W . A ool ol Jay S e cis (of die Zaladll 038 Jie e
S b e ol Clgna U e a5 ages A Tildie g8 216bp Leena Il
141bp Lgesa 0 DNA dsja oo lgalatind oli Ul ¢(2 5 seall) gpusiall
cebo ) aala ) Y ALYl i) Al e S B caele A Guiad 5 Saedl
(%70) 10/7 Lapinall &35 ((%77) 13/10 cilapusil) e 4 » Lo dps CuilS

o s . -

b, b control M

all o i dadall) [gedd BaY) 83 Guia Jiad 3524 1 clial) (2) bl
Lay) A ouis Jiai 75 69 5y 4 clisll (141DP Lanay Y oudad)
pld Gilang (Y pudadl Anall Lalall 141bp anall cid dakidl il
g b gl Eigan aae e aSUD lo L Ae Jraad a3 clial)
asag ta AL ) ghadl) avan ploly clislall pran pudag a3 Eua) Jolil)
Al Jpand a3 clial) Jlung par Mg o(Jelil & DNA ) 431,50 5alal
(50bp) daiiaall adail) alaal uld

228



232-221 :cilabiall — 1 asal) — (31) sl (2015) — el 30 aglall e daaly Asa

YRR

Aarie WY e U e il DNA i i e sadinall sl aY) Jidh
A sl gl L) o ) Gaaill s a3 g W) J8 AN Rial s sl
Slapa il 3o 55 0@l Ges5 «(2007 0590 55 Lopatarova) Jiall 8 4 5ad)
Sding 138 5 Ay g 0285 cpial) (63 8 Gl (50 (piall (e blastomere A s Y)
(2006 <s3dw 35 Yu) 5 _pall 93 jleall Je

Aa ) By il Ly ((9677) iaf 10 8 (Reped 2-1) o) o
Jo—e H‘\_ua;\_b;\ ) i s Lay s cleie Slandl) i aliig o1 (3)
i ) el 3 Guinll 395 ccnad) Alglae die ) G S Clawdl
il gl Gigan G il 3 3 DNA Je dulee il 3 (670 G
b Adle dggdag f (1982 ok )s Maniatis) Y paDai) o s
i DNA Cielia 5 LS pae cu Y aalls Aalsl) bands o jalls ) sa
oD a8 55 )i DNA due ff dan b piea sas) 5 Lpey Jf dagud aladiiud
Kl (o5 el cdlelis b U 55 Jally 5 denaturation (jsell) s jisal
aie a3 alld adiidl e 5 yagdl § DNA sl aal) daadle aae Ul
= Jadl sie ) el Jeld el Gigas aae die (SeSl Pla
(2002 25> 35 Lopes da Costa) Jelill capl ) clapadl) e a3 55

Ul i 4l V) Gatinl 380 3% a5 ) ol (e € 20 33 of el
O A gaal) Slepndll 23 hadi g (2007 05D )5 Lopatarova) cmisdl sk 8
(2004)Hamada s Tominaga Jje Jball Juw ed cdpasiall ) ohat s jay cpial)
A0l 225l 9690 iy il S8 5 (Hased 16-8 (5 523 S Aial e dasnd 2-1
9065.1 Aoy dpay V1 Al Als jo ) Z3aY1 8 L) & jaind 3 PCR
ilap 5 50 %20-10 41 3) of (1999) Shea a5 Leiyy . 2aLE 0674.5 co 43 Jin
Lee 2 ass il an Joall Jira 8 Ll g ol Guind) apasd b adazinl sl
OSa Y Julls g e B iy Guiall e S e a A1) o (2004) 03
12-6 Js= J (2007) s 535 Lopatarova s 5 Leiw cosent &l sale] 5 odsand
FRENRRRR I WIS R TRy VRS P IV VU
Al o %90 =

229



ool Je il A aladiuly Aualsll JEY) Lal Guiati— aa S e g Al g Sead) g agleag LSl

Prashant 5 «(1993) s 55— 5 Machaty sas 5 Le ae 4l jall 028 il il 55
Bus Alig 23 PCR 4l oasiuly S (s puis 33a5 o 0 (2008) 55335
O Gy 8 Guiatl) 3y Ginl) ks Wy ) 050 Ginl) i o Sl
=) A Hlaf Aal (2011) 553l 35 Cenariu g 53 3 ¢odialdl (e el U8
idy 5 A Lda ulS L %38 sad o I san s ciliine A Hla 8 Qe
Asal Js o ey Jeall Jare (18569096 5lai PCR Jlea alasinly (uiall a3
Lialy ot Ly (1993 52 j s Machaty) sl dls ye 8 %52.6 5o dins
‘(%60) PINRTON | M;i}f\ Jes Jara (o S 5ixa B8 deag (2001) o5 ) s LOpeEs
gl Cms i gt of 48 GLEY Loy «(9661) da ) Al e 2ad1
o5 Cenariu) Jeadl &g Jare (e 23 a1 3 ol 550 Gaay Y
.(2011

8 a1 ariny prandis Sl 53 50 I3 o Lo 3 il o3 Hpanl a5
Js¥ s cina WS et Jl a5 85 gty Guad 13 JESY (ullS Lol
Olise Lpalall ) Lal (upas 8 aalde) (K A cliald) Lead 55

230



232-221 :cilabiall — 1 asal) — (31) sl (2015) — el 30 aglall e daaly Asa

References gal sl

Avery, B., A. Bak and M. Schmidt. 1989. Different cleavage rates and sex
determination in bovine embryos. Theriogeno., 32; 139-147.

Booman, P, L. Kruijt, R. Veerhuis, A. M. Hengst, M. Tiemann and F.E.
Ruch.1989. Sexing bovine embryos with monoclonal antibodies against the
H-Y antigen. Livestock Production Science, 23: 1-16.

Cenariu, M., I. Groza, P. Emoke, L. Bogdan, I. Morar, S. Ciupe and R. Pop.
2011. Sexing of bovine embryos using polymerase chain reaction (PCR) and
fluorescent In Situ hybridization (FISH). Romanian Biotechnological
Letters, 16(2): 6055-6061.

Chrenek, P., L. Boulange, Y. Heyman, P. Uhrin, J. Laurincik, J. Bulla and J.
P. Renard. 2001. Sexing and multi Ie%enotype analysis from a single cell of
bovine embryo. Theriogeno., 55:1071-1081.

Calleau, J. J. 1991. Using embryo sexing within closed mixed multiple ovulation
and embryo transfer schemes for selection on dairy cattle. Journal of Dairy
Science, 74:3973-3984.

Ekici, H., N. Turan, B.H. Sontas, C.R. Helps, A. Senunver and H. YImaz. 2006.
Sex determination of bovine embryos using polymerase chain reaction
(PCR). Revue de Medicine Veterinaire, 157:441 .

Gallagher, Jr. D. S. and J. E. Womack.1992. Chromosome conservation in the
bovidae. J. Hered. 83 (4): 287-298.

JLTA, Japan Livestock Technology Association. 1995. Manual of bovine
embryo transfer: cryopreservation of embryos. Pp: 259-315.

Kobayashi, J., A. Sekimoto, H. Uchida, T. Wada, K. Sasaki, H. Sasada, M.
Umezu and E. Sato. 1998. Rapid detection of male-specific DNA sequencein
bovine embryos using fluorescence in situ hybridization. Molecular
Reproduction and Development, 51:390-394.

Lee J. H., J. H. Park, S. H. Lee, C. S. Park and D. I. Jin. 2004. Sexing using
single blastomer e derived from IVF bovine embryos by fluorescence in situ
hybridization (FISH). Theriogeno., 62:1452-1458.

Lopatarova, M., S. Cech, L. Holy and R. Dolezel. 2006. The effect of
vitrificationin open pulled straws on pregnancy rates after transfer of in
vivo produced bovine embryos. Vet. Med., 51(9): 454-460.

Lopatarova, M., S. Cech, P.Krontorad, L. Holy, J. Hlavicova and R. Dolezel.
2007. Lower quality bovine embryos may be successfully used for sex
determination. Veterinarni Medicina, 52 (12): 540-546.

Lopatarova, M., S. Cech, P. Krontorad, L. Holy, J. Hlavicova and R. Dolezdl.
2008. Sex determination in bisected bovine embryos and conception rate
after the transfer of female demi-embryos. Veterinarni Medicina, 53 (11):

Lopes da Costa, L., J. Chagas e Silva, P. Diniz and R. Cidadiao. 2002.
Preliminary report on sexina bavine nre-implantation embrvos under the
conditions of Portugal. Revista Portuguesa de Ciencias Veterinarias, 97
(542): 95-98

Lopes R.F.F., F.Forell, A. T.D. Oliveiraand J. L. Rodrigues. 2001. Splitting
and biopsy for bovine embryo sexing under field conditions. Theriogeno.,
56:1383-1392.

Machaty, Z., A. Paldi, T. Csaki, Z. Varga, |.Kiss, Z.Barandi and G. Vajta.
1993. Blotpsy and sex determination by PCR of IVF bovine embryos.
Journal of Reproduction and Fertility, 98:467-470.

231



ool Je il A aladiuly Aualsll JEY) Lal Guiati— aa S e g Al g Sead) g agleag LSl

Maniatis, T., E. F. Fritsch and J. Sambrook. 1982. Molecular cloning:
laboratory manual. Cold Spring Harbor Laboratory Press, Cold Spring
Harbor/ NY. Pp 507-520.

Manual of the International Embryo Transfer Societg. 1998. A procedure guide
and general information for the use of embryo transfer technology
emphasizing sanitary procedures. ed. Savoy, IL: I[ETS. 3rd.

Matthews, M. E. and K. C. Reed. 1992. Seq_uenc& from a family of bovine
Y chromosomal repeats. Genomics, 13(4): 1267-1273.

Monk, M. and A. H. Handyside. 1988. Sexing of preimplantation mouse
embryos by measurement of X-linked %ene dosage in a single blastomere.
Journal of Reproduction and Fertility, 82:365-368.

Park,J.H., J.H.Lee, K. M. Choi, S.Y.Joung, J.Y.Kim, G. M. Chung, D. .
Jin and K. S. Im. 2001. Rapid sexing of preimplantation bovine embryo
using consecutive and multiplex polymerase chain reaction (PCR) with
biopsied single blastomer e. Theriogeno., 55:843-853.

Plucienniczak A., Skowronski J. and J. Jawor ski. 1982. Nucleotide sequence of
bovine 1.715 satellite DNA and its relation to other bovine satellite
sequences Jour nal of Molecular Biology 158 293-304.

Pomp, P., B. A. Good., R. D. Geisert, C. J. Corbin and A. J. Conley 1995.Sex
identification in mammals with polymerase chain reaction and its use to
examine sex effect on diameter of day-10 or -11 pig embryos. Journal of
Animal Science, 73: 1408-1415.

Prashant, D., S. Gour, P. P.Dubey, A. Jain, S.C. Gupta, B. K. Joshi and D.
Kumar. 2008. Sex determination in 6 bovid species by duplex PCR. Journal
of Applied Geneics, 49(4):379-381.

Rall, W. F. and S. P. Leibo. 1987. Production of sexed bovine r%nanci&s by
cytogenetic analysis of cultured demiembryos. Theriogeno., 27:269-279.

Sayed, H., H. Kayyal, L. Ramsey, S. Ceccarelli and M. Baum. 2002-
Segregation distortion in doubled haploid lines of barley (Hordeum vulgare
L.) detected by simple sequence repeat (SSR). Euphytica, 225: 265-272.

Shea, B. F. 1999. Deter mining the sex of bovine embryos using polymerase chain
reaction results: a six-year retrospective study. Theriogeno., 51:841-854.

Tominaga, K. and Y. Hamada..2004.. Efficient production of sex-identified and
cryosurvived bovinein-vitro produced blastocysts. Theriogeno.,61:1181-1191.

Wan, Q. H., X. Q., K. X. Qian and S. G. Fang. 2003. A simple DNA extraction
and rapid specific identification technique tor smigle cellsand early embryos
of two breeds of Bos Taurus. Anim. Rep. Sci. 77: 1-9

Willett, G. S. and J. K. Hillers. 1994. Analyzing the economics of alternative
dairy embryo transfer technology. Agricultural Economics Staff Paper A.E.
94-8, Washington State University, Pullman, WA, USA.

Yu, W, S. Li, J. Fanlg_,. X. &un, L. Cui, J. Fu, Y. Bai, Y. Fang and B.
Shangguan .2006. Field studies on the effectiveness of the YCD embryo
g%xs;fgo(t)echnlque in bovine. Reproduction, Fertility and Development, 19:

Received 2013/10/10 ey ar
Accepted for Publ. 2013/11/18 ddll Gyl e

232



