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ABSTRACT

This academic paper is compiled based on past research that has attempted to
isolate sperm to have specific X or Y chromosomes, which, when applied, would result
in a calves that meet the needs of farmers. The most accurate sperm screening method
is flow cytometry / cell sorter. This method is based on the principle that sperm with X
have approximately 4% more DNA content than sperm with Y chromosome. Sperm
isolation was performed DNA stained with Hoeschst 33342, which gave a blue glow when
receiving a laser light with a wavelength of 351 - 364 nm. Sperms with an X chromosome
glow more than sperm with the Y chromosome when the dyed sperm was introduced
into the machine. sorter Sperm with X chromosome, Y chromosome, can be separated
with approx 90% screening accuracy. The sorter is able to sort 32,000 sperm / sec. After
the separation process, 8,000 sperm with X and Y chromosomes are obtained. Semen /
second. If containing 2 million semen tubes per tube, 14 ampoules can be produced /
each sex. In an hour This method can be used for commercial purposes. Separate semen
can be used for insemination of both dairy cattle and beef cattle. It is more suitable
than used in the mother cows. Simultaneous induction of ovulation (FTAI) may be
performed to facilitate the management of IVF. Gender separated semen is suitable for
embryo production prior to transfer in order to obtain calves of the sex they need. The
use of separate sexes shortened the time for cattle breeding. And resulting in increased

income within the farmers' farms.

Keywords : Flow cytometry, Cell sorter
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Affinity Chromatography, Fluorescence-activated Cell Sorting Technique (Yadav et al,,
2017)

ada

6. Centrifugal Countercurrent Distribution (CCCD) Lum'oa’mmwamml,uu‘umaa;am
X 3o ¥ laslulaa uand1sify 0.0007 g/cm? dstuoradululdfanunsousneadfisl X vie v
TasTulew senanfulagededs cCcD dusulunsdnuenagiunsalinaduiansdausnead
il ¥ Taslilsudsfosay 75 (Ollero et al., 2000)

7. Percoll Density Gradient 35 deulddmiunsdndenaadfiudaussdmiunisudn
e ouluiosmaass Wolf et al. (2008) 19354 §unsneadluarsazats Percoll 90-45%
(Discontinuous) or 67.5% (Continuous) wilnAvasfisauilldlsiunnssiunguaua

8. Volumetric Differences dauauaseadfil X uie v laslulay duuiasiady Fad
n15Useend by Interference Microscope and Flow Cytometer i oA n weneaIumUszau
Nad159 (van Munster et al,, 2002)

9. Transgenic Technology 171N15K&A Transgenic Mice anewugauTalignines
1UINNINEREADIN (Hermann et al,, 1999)
10. Flow Cytometry/ Cell Sorting @1@enann1591918a39dl X IUTuras DNA unnin
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Y94LA384 Sorter WazyiuazeasILLHLUNBUNABITITUTETUINLATAUBBNLED 1dzLenlvaas
Tunaeaifiuanuviasn viaeaksniiueadil X 1asluley vasnasufiueadnd v laslulew uay
MaaﬂmmﬁuaqﬁﬁﬁﬂLLaﬂiﬁiﬁLLasaqﬁﬁma AInMUsENaU 1 Johnson et al,, 1999; Garner
and Seidel, 2003; Vishwanath and Moreno, 2018; Naniwa et al, 2018) fiszfumauusue
TumsdauonUszanm 90% Ledssanansadauenls 32,000 ead/Aund vdanszuiunsuenald
0ad7iil X uay v laslulou eg19ay 8,000 0g3/3undl d1ussquidonasaay 2 d1uia oz
anunsonanls 14 vaen/usazine Tunieialug (Seidel, 2014) 3§ﬂ155ﬁudﬂﬁﬂawuLLﬁuﬁwﬁqm
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AMWU3ENBU 2 1A384 Sorter JU Genesis IIl YallanunsoAnuaneadle 500 a1uedad/vu.

ﬁu”lz Vishwanath and Moreno (2018)
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1. iensnauiionlulaie nmsldideusnnadmsunsnaniionlaioailinasng
nMsuadaiuananeiy Tnefldasinsuaninnniinisldindeilsening 3 - 38% (nsld
dderhluldsnsinsnaudn 70 - 90%) mnandudedssnsinseauindioldideuen
wafnuianinstdid el 10 - 15% nsdinnsldind e numadmsunisnan oy
wilaifondsnasn IHsnsnswaudn 30 - 35%

nsuamiealaidevesuszinaeuin a Yagtu deuldeesluufiomidsninndud
yedlaielruantennsludalnandeufunounsneauiioy Tsunsunslisesluuiivarnwane
TUsunsy v1alUsuAsLaIuIsanInuaLIaIn1sHauinoula e (Fixed-time Al or FTAI)
Nan15398v04 Hall and Glaze (2014) wuindnsinsuaninveslaiendsnaonildinie
wenune $uU FTAI detilosruanuggnissauiug danademiiiu 50% muiuuUsvessng
msuadnieldtidenenmasiusu FTAI Ju onalunaidesnain 1) mswaudiouvnsila
wansermadudandelyl Tafiuansonnsidudanauiiafindn 2) Sufunaiinaudion nsdl
Tadt lnansenisidudanisdaszozinateanlundsainnszdunisanlyde GnRH
3) puanysaituguesoRug tudeusninannudasiewusiauauy saituganty uay
8) vunaveenszilgly sasnaiioy vinafiviunzaude < 9 uu.

2. Multiple Ovulation Embryo Transfer (MOET) msldiideusnmeluntsnauiioy
LLﬂIﬂﬁlﬁ%ﬁJﬂ'l’iﬂ'i%éjﬂﬁ@]ﬂl‘dﬂ%ﬂazﬁmEJ 9 Tu (Super Owulated Cow) WhWlFFIeuT
wanzausanstEEnanas 20 - 35% dumnesiuulilalaiunsufausisiuaunn
(Hall and Glaze, 2014)

3. In Vitro Fertilization (IVF) msl#indeusnmadiionsvi IVF 146983 600 - 1,500
#/00cyte Bsarliinsnisnau@a 30 — 50% (Hall and Glaze, 2014)

4. onswandioslulauy Snsnsuavdadioliideusnmalulauuan uavuslau
Tuuszimadilu Windy 46.2% way 33.6 % AU vz g o luisnsnisuaufn
58.4% wag 40% suadu egnalsinaluldesnlddinsusudgdadoiidmasodsnsnanin

NFINTHANT BN ARNaYN e RTINIsHaNAaT o ldu LY anenuelulaunan waziulaunlu
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Useinad Juluseninad 2012 - 2016 iU 52.8% uag 40.1% Aua1dyU Naniwa et al.
(2018)

5. swiuaudutuvesindeusninasenasn Vishwanath and Moreno (2018) 516474
nans3te msldiideusninadienssuduuy XY Method (84 2.1 &wia/vaen) isuify
nsuenEdemARafiUTUUTILE (SexedULTRA™) Tdoad 2.1 3 wie 4 dwiy/vaen uag
Undolnealy (43 15 druda/maen) Tiuanianaufia 55.9% 59.9% 60.0% 66.7% uaz
66.5% MUAGY

Garner and Seidel (2003) Teuran1sdu T uenmARsEIUAITLT AN 9 uaY

ANLVUINSUADEUTD NANISANWIRIAISTIN 1

A5 1 AUTLTUYDIUT DL NNALAZ AL VA 8L LT BABDATINSHANRR

N1INAABY aqﬁ/ﬁnmﬁwﬁiasﬁﬂﬁa Tagnn | wila | dnsanswauda
1 1.0-1.5 x 10%/#uegn 77 a7
3.0 x 10%/Fungn 76 50
1.0-1.5 x 10%/Unuagn 72 a4
3.0 x 10%/Unungn 93 54
20 x 10%/fungn NauAIUAN 93 66
2 1.0-1.5 x 10%/fungn 176 56
3.0 x 10%/fungn 171 51
20 x 10%/d2ungn NaNAIUAL 183 68
3 1.0-1.5 x 10%/#segn 163 43
1.0-1.5 x 10%/Unuagn 158 54
20 x 10%/@73AgN NEUAIUAL 128 62
4 3.0 x 106/Unangn 42 50
3.0 x 106/f78IAgN 42 55
20 x 106/fuAgn NGuAIUAN 21 71

#41: Garner and Seidel (2003)

6. NS daLenwaruwLlalelafLYs Thomas et al. (2019) 189 UNANISNANRR

NASITU T aLeNLNA SexedULTRA aM™ Auniilaiidelafuieneiunisiilentlvanlay
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WioufuaesIdne 7-d CO-Synch + CIDR with FTAI wag 7-d CO-Synch + CIDR with STAI (619
AmUseneu 3) Weusuiidenaly HaUIINYITNTINTHANAAVINAY 657, 657, 48" wag
50" % Tundu FTAI - thidlevtaly, STAI- dndevialt} FTAI - SexedULTRA 4M™ wag STAI -
SexedULTRA 4M™ sugnsiu

7-d CO-Synch + CIDR with FTAI

e OO0 h ... E

-10 (1]
Treatment days
7-d CO-Synch + CIDR with STAT
GnRH
Non-Estrous
Females
GnRH P AT
Remaining
Females
C[DR
aea 66 h .. z4 h_..i;
—lll =3 1

Ireatment days

ANUSLNBU 3 T,Uileumﬂﬁaaﬁumﬁamﬁmﬂmﬁﬂmsmﬂiﬁiw%fauﬁ“u

‘17{11’]: Thomas et al. (2019)

Marques et al. (2018) s1eaunanislduintonsning SexedULTRA fiszdumnundudu
4 6 uag 8 dudi/mase fuulladefldsunismidenhlfanlindeuiy (mmusznou @) lu
UsewmAuTIga Naus1ngin Snrnmswaufnindeusnmamsaududuiuisnmnimauialy
AU (nUseneu 4)

7. aruduamaasusiaannsliinideusning Naniwa et al. (2018) Te31uilu
Usewedu nsliiidousnmaneliiAamadroirsusaveshdalau shlsfuidnenin
wARlALaIMALTUF e snarilandminuuasty feghwhiudifignlauuaasn 60
#2/8 nsldideusnimailifineldgandhduiliihudertly Anduyad 1.2 S

Obuchi et al. (2019) WisuifsudununsHangnlaumnadlefindndoindousning
$2638 1) MOET with X-sorted Semen madnggaudifuuamaldainnisdmiliulad
Tnnldndiaznane q luudmauniieudeinidowsnmauazdrafifufisey 7-8 Su ndenisuay
(e 2) MOET and Biopsy Sexing MsnAnsseuiimvuamaldainnistnuliudlaglv
anldnSaznane 9 luudmauiionsohdemluuavdaiufdeu 7-8 Tu ndimsnauiion

LAITINTIVADULNAR 18 9UA 21875 Loop-mediated Isothermal Amplification Assay 210

a
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Fregefiiiuandiseusieis Biopsy 3) IVEP with X-sorted Semen and IVM Oocytes gnla
Ananmsiiu Oocyte a1n3slddaliides OPU udnidedidssesiinfoudensnufaus
Frevdonsninanounisidssiseulutemeasuldssorimunzunnisiedinuisiu
4) IVEP with X-sorted Semen and FGS Oocytes Qﬂimﬁmfmﬂmﬁu Mature Oocyte 310

v ad

5419 (Dominance Follicle) ¥93d3l1#1835 OPU wartuunufausaieundousninanouns

aaa

wesigeulurisamaasssulassusiuanzsunnisgednunfu #ausngInisn 4 Sauyu

nsnangnlauLMALgANEgn WU 66,537 LWW/MY Lag 10N 2 AuVULNITan fie 131,525

LEU/F1
Non-sorted Sexed-ultra
300 IU eCG
0,526 mg PGF2a
2 mg EB 1 mg EC Painted Unpainted
8:00 AM 6:00 AM 6:00 PM

< 60 h after .
P4 device | o TTTTTTTTTTT TAI

59,5 s8.4

Conception rate (%)

132/233

4 milion 6 milion 8 milion Sexed-ultra Nonp-sarted

Sexed-ultra dases Sexed vs. Conventional pregnancy

ANWUSLNOU 4 TUTWNSUNISIEas UL aN1SMTeI1NN1SAN LI NS LY (VL) hagdnsINISHEN
RGEN)

fi: Marques et al. (2018)
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