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SUMMARY

Gender selection of offspring has been interested in livestock producer for
thousands of years. But due to the lack of knowledge on controlling mammalian sex,
many attempts were not successful and reproducible and it also brings a many
disappointments. In 1981, however, new astonishing methodology introduced that
could measure the sperm DNA content by flowcytometer. Thereafter, sperm sorting
technology was accelerated and X- and Y-chromosome bearing spermatozoa can now
be identified as many as 6,000/sec by high speed flowcytometer. So far, no specific
sperm sexing technologies were developed except flowcytometrical sorting of X- and
Y-sperm in high purity, in sufficient quantities and in repeatable manner. Motility
and viability of sex-sorted sperm that has fertilizing ability, however, are the wall
must go over. In the near future, more convenient, high efficient, price in reasonable
new sperm sorting system will be introduced with the collaboration work of scientists
in the area of reproductive physiology, cell biology, biomedical, computer science and
biophysics. The application of sperm sexing technology is not limited in production
of specific sex of economic animals such as cattle, pig, sheep, and horse, but
application for the production of female dairy calves is the key for successful
commercialization of sperm sexing technology. Also, production of specific sex of
transgenic clone pig and mouse for human genetic disease model is another option

for commercial interests.
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W Sublract B aseli

[ Well | Content_| Descripiion | G

© Minimum

Run g,

Ie Range
— Ad | Glondied 1  Awerage Over Cycle Range
Stop [ 67 Stendard 2 @ Global m
Gk ERECCHE € Tend
07 Standard & I~ Suppress Pre Thizshold Data —
Pouse Aaq ]
A E7  Standard XY
= [|F7 Stendars @ Cycle Range: [ 1-{To [ 45
| Skip. G7  Standard | negative = =

7 Standard  negative Threshold:

& Manual (=3

Stardac Deviain -
(et e |

[Elcl=lnlololmle-]-]|

oves [5BG1 ~] = sem F = Crle [I

Data
¥ 4l Dyes I LogScde ¥ AuoScale  Smooth — f——
£ e
= .
0.75] i
Status s g =
Mo Instument b5 o] / =
v - J -
b4 / 5
2 /
- = 0.25] Z
sl T T % T T T T T
(] H 10 15 20 25 20 a5 0 i
L ; -
Graphs [ Calculations

I 8. 44 EgE EA4 Real Time PCRE ©|-83F &2 A= HAL
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5'-TGG AAG CAA AGA ACC CCG CT-3'

Belpe specfic 5'-TCG TGA GAA ACC GCA CAC TG-3' glebp
Bovine Y chromosome-specific >-GAT CAC TAT ACA TAC ACC ACT-3' 141b
P 5'-GGC TAT GCT AAC ACA AAT TCT-3' P
PCR % A:

Denaturation at 94°C for 5 min x 34 cycles
Denaturation at 94°C for 50sec

Annealing at 47°C for 30sec

Primer extension at 72C for 1Min.
Samples extension at 72°C for 5Smin.

PCR productse] A719% ~+3%e] 478 (5 120000749] 4 478 o)

H-EE O EEE SEE K-EE 0§ HUE SEE

=2 HE F@ROE PHE SEE o= CHEl WTHO|E A =TT

Y-EE DR A EE Y-EE DR A =
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DNA molecular size markers

216 bp
«— 141 bp 216 bp

19 9. For sexing of bovine embryo by detection of X, Y chromosome specific sequence
using PCR. Lane M is 141 bp and F is 216 bp DNA ladder. Lane 1 and 3 are
PCR products from immature oocytes and bull muscle of hanwoo. Lane 2 and 4

are PCR products from male and female embryos genomic DNA.

2% 10. Sexing of embryos derived from X-sorted spermatozoa
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29 11. PCR 7'H& o] &3 =
EH WTE randomoZ —.—%6}04 DNA sequencing 3t A A=

N ApphEd et 18140 oty
Bmsystems ORI B 374 POBT B0Tmob

Sipe G 17 ATUT05CS3 v 12 (A8 C2 PlleName 006172 To16 CRLAT QV25

TR T AR TR || I e 1 L L T
GORMCCOT CAATGROAARACT CA G GAT CA GCAA GT GOCT GGGAT CCAA GT GGALAAT GCTTACA GALGCC GRARAGLG

b m% 0 %5 N % 4 & % H € & 0 B &

SUUU-_

2000'_

- \ A MM

1 oo eth b il 4.@ L il e

V(N (A O /A

et b Ldliln, II|||I| | [P
(COCTTCTTOOAGGAGECAC GAGACTACTGRCAAG GACA

B0 % W %o 1

TE 7)817] ¢85t PCR productsg

f
=
ol

o

ox

i

%

o

ol
 t2

A7lge & =3 W
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i3
opr
ol
EE
b
<
)

welg Qo

T4 AT
Fol g oA FAE
2E ko] A8

RABAA 7PRA, Ee2lE B 29 3 A4S

F7HARAA ol gstEd, 28 A

A FAuEA A D A B B QEAA - A2 AR

WA (2), F 13
4 29 F,

5 E¥g CASA

ol e YHshe], 4=M ¢ BP Az A
SEE R R
A7717HE<t T 84
=5% HH 3 A71ed FHslY,
solgd, 2E A €9 o

p=ad}

J

34 BEA: 6 HHY FHF + A+ B+ FAA

o 71
A. (g)
Sodium citrate sigma 54641 90
Dextrose (D-(+)glucose) sigma G7528 50
Lactose sigma L8783 5
Potassium citrate sigma P1722 2.5
Sodium phosphate sigma S7907 5
Sodium bicarbonate sigma 56297 10
B. (g)
Tris sigma T1378 30.2
Citric acid sigma C7129 17.4
Fructose sigma F2543 10.0
ED.T.A sigma E5391 15
C.
Lincomycin sigma L6004 | Lincomycin 300ug/ mé
Tyrosine sigma T6271 | Tyrosine 100ug/ mf
Spectinomycin sigma 54014 | Spectinomycin 600ug/m{
Gentamycin sigma G3632 | Gentamycin 500ug/mé

F1:

extender + Egg Yolk (final concentration, 20%)
F2 : F1 + Glycerol 14%

(* Glycerol - sigma G 5150)

F3 : (F1+F2) + same volume

* AFESE 1 290~310
+ PH : 6.8~7.0
« 4C 9 By
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H
w3l g4y == 3 713/\]- HHo 2
g
(hypo- osmotic swelling test), B|EZ =g o}l 715 H4A} HA AR +AH5HS Hrtsh=d,
14 8% wues A2 Gu. A2AS 44 DNA T2 oY £ Bt F2
HAE Al 4Ql, FEE dF, B FAARYY AFZEA] o]8E F JdE AL HuFdnh

o I
2% 12. CASA System a9 13, 5A

Az} ZA AA} THE

1. 32 FEAAL

Yo pH

goe] ek

A4 29 8 Azg

A7 DNA Tzl #F

AR A1EE 2 AR o /7

=] X]— T2 L AR} (IVF)

NS O w N

L A% BE A

AAEE== FH ¥ A A (photoelectric colorimeter), 2o HEAAA-S (hemacytometer)

ALg8te] =AeHth AP AAE A S AdUY A7 F, 3% sodium citrate € 7.2nl ¥}
AgA 0.3me Al W FA H]/‘“ﬁloﬂ &7 7% 1?’\]7] e =43

GPA RS o] 83 A A AAte AR AR FTs Alold] AL 4 (1040)
Go] Astdel wF el (Eo110m) Fol 2HEA 3tk I thg A A A
2579 HA £2 BF AJL W (FL 5 TYWHE ASsta x 5) 2 Foltk 100 Fahd
Al g A7 Gy AL o Ake og 2ok

AR £ (/ne) = BTANE B F FA F x FJHME x ImE $24F (10) 2 AL
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du el video camera ¢} HFE 7 A2 g AR 284S £48t= AE HA
224 7] (Commuter Assisted Sperm Analysis) ¢} &

T o AdstAe fAE BAVE
(Flowcytometry) & &-85td A& HAe &8 Bt ofys}, 4E& 3 1 o B4
1 HAE TA R3S vk

CASA & B3 34 £54 ¥4

512
LS | o . _ _
Y \! » A
@ Mot : motility (%) - =54 ,—’\/ Y 3
SR\,
- AR AR FoA Bl Y& B vg SO A
| i 3
@ VCL : curve linear velocity (um/s) - F4&E — 45 (e
] . ) - I8
- 7 e $ERRE g Y4RE FAe Beng | <
) ; \,. -y L
°lE 79 g U
@ VSL : straight line velocity (um/s) - AA&ET o S

- A7) eI} wiAE 917 Ajole] A WA
A3 A2 e B

@ VAP : average path velocity (um/s) -

- A ol5F AzE AR Lo

® LIN : linearity(%) - &34

RN

X

O

R

Al od
N,
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Table 1. 2% AFARLAM (A9) 949 AA F wop wpoledom (M) FEate] 4 Beat T
4 PeE ARE oAl AaNY AYaR $5ekel CASA BHAA (d)
2 | AAY | A | Bd AA | AAF | Ax | MOT | PROG | VAP | VSL | VCL | "
s T
1 07/21 07/23 H-302 X 0.50 0.030 53 11 85.8 69.2 192.6 A4l
5
Y 0.50 0.015 56 5 80.8 63.9 164.9 44
e
2 07/28 07/30 H-302 X 0.50 0.030 59 21 126.0 93.0 260.8
Y 0.50 0.015 58 17 114.9 84.0 202.7
3 08/04 08/06 H-302 X 0.50 0.015 56 18 124.0 889 260.7 A4l
51
Y 0.50 0.015 63 15 133.6 95.8 2688.1 44
i
4 08/25 08/27 H-302 X 0.50 0.030 64 1 40.0 355 744
5 09/01 09/03 H-304 X 0.50 0.030 8 63 126.0 86.6 246.2
6 09/08 09/10 H-304 X 0.50 0.015 78
7 09/15 09/17 H-304 X 0.50 0.015 64
8 09/29 09/30 H-302 X 0.50 0.015 62
9 10/06 10/08 H-302 X 0.50 0.030 54 28 108.1 85.1 2385
10 10/13 10/14 H-304 X 0.50 0.030 56 9 60.9 485 97.7
11 10/20 10/21 H-304 X 0.50 0.050 57 13 7T 64.6 129.9
12 10/27 10/28 H-1009 X 0.50 0.070 53 43 126.1 855 223.0
13 11/03 11/04 HK-165 X 0.50 0.040 49 18 879 56.3 1334
14 11/10 11/11 H-1007 X 0.50 0.040 56 2 434 285 835
15 11/17 11/18 H-1009 X 0.50 0.060 58 47 122.1 89.6 228.8 ol EE
o
16 11/24 11/25 H-1009 X 0.50 0.070 78 64 138.3 970 2579
17 12/01 12/01 H-1009 X 0.50 59
it 0.50 0.045 60.90 23 9.7 733 197.1
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A8 F3sle] (Live/Dead kit, MaxwellZ} Johnson, 1997),
7] (flowcytometer) 2 B3t}

AAS o578 ol= (mercury arc) WIZE FALSIHE Abolql= HA= SYBR-14
(Syber Green, 100nM, 5~10&) o @A E o] Aoz Holu AldE HA= Pl
(Propidium lodide, 12uM, 5~10%&) o] Oﬂ/‘“ﬂﬂ eHAxMe 7 elATH &3P

Rz EQ SA T B

a9 14 ARG (SYBR-14 + PI E4)

A 2E S A7 dUAY 9l EZEgor S ARSI Eo Fgsia A@el 29

A 4 Atk AAE 98 AR W rEZEgets dHdoz AT Qe
Rhodamin-123 & d 5ol 1083t 36~7Cell AMsta, I3 dvF oz AFsAY
FAEZRE 7S ol &ste] EA%TH AR 54 2 AEELS A BE 5o gt HA
Hastedl, &9olvt *3%%01 60% olstolr FEjgo] Fadrte ATFEHTE o, &
AFAAME GFFE7tdA dFFd A AR &Fgol 60% o4 HAE AMEEH

02-Andro

P2

3 10*
SYBR14-A T
| !

23 15. SYBR-14+ PI g4 23 16. Rhodamin-123 44

¥ Qe B A peden Q) FEGE o2 Q) B,
S )

7te BA (Q2) 2 A FEEIh

olr
o,

ki
¥o,
N
2
Ho
of
o,
o T
o

rlr F
i

I3 13 : SYBR-14 gMdeg A=HA} % 9), Rhodamin-123 Aol o &

% Oé — —
BERAe nESEclE GAT F (he 99), VEZS o} gL
g9 o9 A4 34 29 24T S
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2 A AFES sjgdle dxd 358 ujgA2 0.3% bovine serum albumin(BSA)7}
7148 tissue culture medium-199(TCM-199)0| 1, A4 WAt A 948 vk o
IVMDIOL(LE:71 54 RWE EAT4), ALsHE Bt IVFI00(LE: 7 e dRWE EDTFL),
A ou) kg wjokel-e IVMDI01, IVDIOL(LE: 7S ARE = Ta)s ¢hd Fadgu
(Yamashita et al.,, 1999). A4 Z&/¥ FAt A 2 Aq+8S 23 )

(Brackett and Oliphant, 1975)| A4l FAHES LdF WA I

T34 E2 25mM sodium pyruvate, 0.5mM cysteine, 5mg/mé BSA, 5SmM caffeine(Wako
Pure Chemical Industries, Ltd., Oska, Japan), 7.5mg/m{ heparin®]$lt}.

Z; wj okl o AR5ty 23 Ao Alxshe] 022um membrane filter(Gelman Sciene, Ann
Arbor, I)i JJ—%]-_T’_, 4C YA BHEsk & AR5ty Aol W= Al 5% COul k7] ol A

(o]

2
_l%
flo
=
C =

=) 012
:d

12
[ _1% 2
o

S22 A HAER AFHT dae AAEE AYAETE 2~33] AHI &, da
FHe] AT o]EAE AAST F 10wl FAL7]o] 18gauge F-AMH S F-&Zste 2~6mm
21730 X ZRE dEXFE RAEE IFete] TCM-1998-4 02 2~33] AlH3 &
Azl A AStaL, pasteur pipette 2 A H |7 (40 ~80x)3}toll Al Wiemer 5(1991)<]
e wa} G A E7E F BFEo] e dESTS 3]4=35te] 35mm petri dishol]

H = =]
v:"l‘ol'ﬂq-

£
r
1

o] ALfAds

s XL [VMD101 vjFi oz 1~23] AZ3k & 5 well dishe] IVMD101
Hj okl S 8000 W BEFsla 2+ MAEE 1 wellgd 20~40704 2o 39C, 5% CO;,
incubatoro| A 22~24 A7t Bt A2 A AsES KR GFAEIE F FtE
dxohe Mutste] A 9ol AFEEEA T

==

ot
)

mh. Aze] FHl ok Al
A4 2 FAe £ ]sﬁ 15m¢ Y AE2]# (Falcon, 2097) o 4me] IVF100 &4

ipetting@ & 700rpmo 2 587 QAR T 200 AE BT FEAL
Y7 pipettingdtil A Z} 4mfe] IVFE 100 & o 3 A3t 700rpmo. 2 587t
F F AEAe AASL, HFFATES 107/t HEs 285

L& mlg] FH]sE 60mm petri disholl mineral oil2 3 &-¥ 10040 drope] TVF100
FH A 2241 7F Ft A5 E 7474 dEFS 123 AHI F 39T, 5% CO,
[e]

_|_4

_32_



1
R
e
=
=z
5

5}
%
MAE=Z

shieh.

[6)
60mm petri dishol] mineral oil2 &% 10040 drop<]

S

o
=

A

I~
T

3]
=
5o 200

Rig

=

=

kY

=}
well dishol] IVD101 vkl o & welld 200402 ¥ 11 mineral oil& =X

&
T

1y
5l standing estrus(Z7d

°

Z

o 2=
- T

ol

60mm dish(Falcon, 3002)¢]l 100u¢ drop$]
-1

&
T

1

Rig

Z A GEF-S 200402 micropipette .
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U, A AL A3 (2010. 8 T 2012. 2)

T ¥ uRE 24E g3 w2
o =+ 3,632 2,89 (79.7) 2,125 (58.5) 886 (24.4)
XX 3,213 2,422 (75.4) 1,452 (45.2) 713 (22.2)

o 4 2o AAE o8W AFFE B £ o4 4F

v 4 494x  AFET ID A=} 743 S+ T H| a1
1 2010-06-09 Al 3823 1 2011-03-22 o

2 2010-06-09 Al 1724 2 ug A 7

3 2010-06-09 Al 830 1 2011-03-23 o

4 2010-06-09 Al 6724 1 2011-03-24 o A A}
5 2010-06-09 ET 612 2 ug A 7 A A e
6  2010-06-16 ET 384 1 w7 A A e
7 2010-06-16 ET 287 1 2011-03-29 O Aar AT
8  2010-06-16 ET 9431 1 2011-03-30 o A
9 2010-06-16 Al 1230 2 ug A 7

10 2010-07-08 Al 478 1 2011-04-19 o

11 2010-07-08 Al 5301 1 ug A 7

12 2010-07-08 Al 2374 2 2011-04-21 o 2]
13 2010-07-08 Al 9820 1 2011-04-20 o

14 2010-07-08 ET 1003 1 w7 7 A A e
15 2010-09-01 ET 1730 1 w7 A A e
16 2010-09-01 ET 871 1 2011-06-14 0 A
17 2010-09-01 ET 2341 2 ug A 7 A A e
18 2010-09-01 ET 437 1 2011-06-16 0 A M
19  2010-09-01 ET 417 2 2011-06-14 0 A M
20 2010-09-01 ET 846 | ug A 7 A A e
21 2010-09-08 ET 1457 2 2011-06-21 0 =AY
21 2010-09-08 ET 2396 1 ug A 7 =Ag
23 2010-09-08 ET 3641 1 2011-06-22 0 =Ag
24 2010-09-08 ET 9910 1 w7 7 =Ag
25 2010-09-08 ET 3314 1 2011-06-23 0 =AY
26 2010-09-15 ET 2768 1 w7 7 A A e
27 2010-09-15 ET 1.860 2 2011-06-27 o AA Ade
28 2010-09-15 ET 961 | ug A 7 A A e
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29 2010-09-15 ET 891 1 2011-06-28 A
30 2010-09-15 ET 924 2 2011-06-28 A
31 2010-10-06 ET 1006 1 oAt = A
31 2010-10-06 Al 1580 2 Hg A 7
32 2010-10-06 Al 962 2 2011-07-20
33 2010-10-06 Al 5509 1 2011-07-20
34 2010-10-06 Al 973 1 ug A 7
35  2010-10-06 ET 718 1 2011-07-21 A M
36 2010-10-06 ET 2784 2 2011-07-21 A
37 2010-10-06 ET 3706 1 Hg A 7 A A e
38 2010-10-12 ET 7771 2 2011-07-25 A
39 2010-10-12 ET 652 1 2011-07-25 A
40 2010-10-12 ET 863 2 ug A 7 A A e
41 2010-10-12 ET 981 1 2011-07-26 A
42 2010-10-12 ET 988 1 2011-07-26 A
43 2010-10-12 ET 1084 2 ug A 7 A A e
44 2010-10-12 Al 2387 1 2012-07-26
45 2010-10-20 Al 156 3 ug 7 7
46 2010-10-20 ET 887 1 2011-08-02 2%
47 2010-10-20 ET 1349 1 2011-08-02 2%
48 2010-10-20 ET 2048 2 ug A 7 = Ag
49 2010-10-20 ET 3689 2 2011-08-02 2%
50  2010-10-27 Al 8639 1 2011-08-09
51 2010-10-27 Al 2478 1 2011-08-09
52 2010-10-27 Al 152 1 ug A 7
53 2010-10-27 ET 6581 1 2011-08-09 A A2k
54 2010-10-27 ET 2684 2 2011-08-09 A A2k
55 2010-10-27 ET 4760 2 2011-08-09 A A2k
56 2010-10-27 ET 5001 1 2011-08-09 A A2k
57 2010-11-03 Al 1694 1 Hg A 7
58 2010-11-03 Al 2657 2 2011-08-16
59 2010-11-03 Al 630 2 2011-08-16
60  2010-11-03 ET 4712 1 ug A 7 A A e
61  2011-08-03 ET 1163 2 2012-05-22 A
62 2011-08-03 ET 4126 2 Hg A 7 A A e
63 2011-08-03 ET 1785 1 2012-05-22 A
64 2011-08-03 ET 4610 1 ug A 7 A A e
65  2011-08-03 ET 1698 2 2012-05-22 A
66 2011-08-03 ET 2846 1 2012-05-22 A
67  2011-08-03 Al 1687 1 ug A 7
68  2011-08-10 Al 3147 1 2012-05-29
69  2011-08-10 ET 4216 1 2012-05-29 2%
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70 2011-08-17 ET 335 1 2012-05-29
71 2011-08-17 ET 1469 2 A 7 7
72 2011-08-17 ET 2398 1 2012-06-19
73 2011-09-07 Al 78 1 2012-06-19
74 2011-09-07 Al E782 1 2012-06-19
75 2011-10-12 ET 1496 2 A 7 7
76 2011-10-12 ET 4614 1 A 7 7
77 2011-10-19 Al 2347 2 2012-07-31
78 2011-10-19 Al 1389 2 2012-07-31
79  2011-10-19 ET 258 1 A 7 7
80 2011-10-19 ET 779 1 2012-07-31
81 2011-10-19 ET 3471 2 A 7 7
8  2011-10-19 ET 1826 1 2012-07-31
83 2011-10-19 ET 245 2 A 7 7

29 (2012 69 299 &)

T4 T TEHIE ’d ]

o1& 275 66.6% 81.25%

9/ 27) (3/16)

TFgdolA: 56F 58.9% 78.78%

(23 / 56) (26 / 33)
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53 &4
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New Parameter for X- and Y-

2010 |Chromosome Bearing Sperm with EF5 o] = US-PCT 12/676,217
high degree of sperm sorting
= olaal A 3 3} )
2010 %}j@g MlEE ol A A4 xz235 | @2 10-2010-0132896
2. ¥
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T = e = [¢} \ = B
Effects of sperm motility on in
vitro production of embryo s
2010 718 |55 |1HUF 25(4 H]|SCI
and correlation with e e e 0] 2] 8}3] 7] @ = !
mitochondria amount in pig
Effects of bacterial contamination
(Escherichia coli) . _ | = E
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7}. Sex Determination of Hanwoo embryos derived from IVF by Polymerase Chain
Reaction (2009, 3+ A7 o] &3])

EJ] Kwon', EJ Choi'JH. Whang' KH. Kim',YG. Jeong”’HR Kim’JH Son'

1}, Analysis of mitochondrial function by flowcytometry on elapsed time after liquid
preservation in five different boar semen extenders (2010, =7 go]4] 3))

SH Park', EJ Choi', E] Kwon', KH Chung®, IC Kim®, JH Son'
t}. Comparison of two different sperm sexing methods (2010, =g &o]24] 8}3])
EJ] Kwon', SH Park', EJ Choi', YG. Jeong’, HR Kim’, JH Son'
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2}. Sex Determination in bovine embryos derived from Y-chromosome bearing
spermatozoa marker beads (2010, =" gto]4] &-3])
EJ] Kwon', SH Park',E] Choi',YG. Jeong’, HR Kim’JH Son'

u}. Sperm sexing by magnetic beads: Efficient and reliable new sperm sorting method
(2011, &5 W 233)
Kwon, EJ', SH Park',H. Clemente’,S] Sa3, IC Kim’KH Chung®JH Son'

vl (2011, &5 WA 8H3))

311

EFFECT OF ALPHA-TOCOPHEROL SUPPLEMENTATION ON SPERM CHARACTERISTICS DURIN
SEMEN CRYOPRESERVATION IN KOREAN NATIVE PIG

L. C. Kim', K. M. So', M. J. Kim', K. H. Cho', D, W. Kim', J. H. Son*, K. H. Chung’, S. J. Sa'

AL (2011, &5 WA EH3])

376

COMPARISON OF DIFFERENT COMMERCIAL SEMEN EXTENDERS ON SPERM MOTILITY AND
MEMBRANE INTEGRITY OF FRESHLY EJACULATED KOREAN NATIVE BOAR SEMEN
S.J.Sa', K. M. So', M. J. Kim', K. H. Cho', D. W. Kim', J. H. Son’, K. H. Chung’, I. C. Kim'
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Beef Production:

The development of bovine
sexed sperm

* Can | chose the sex of my calves?

* Can [ use one of my high breeding value cows as the

mother of all my replacements?

* How can [ speed up the genetic gains to be made in

my herd?

Reproductive advancements for
beef and dairy herds

[ |

Wish the help of Mest Mew Zeatand furding, SaFesarch HO"" thay ate sepeicated.

has been working towmrds developing a swstem whereber
besf arud dairy
farmers could
choose the sex of
their calwes.

.; The ability of the
RLOE farmer to pre-salect -
i the feattl
“ m m se?( of cattle
offspring has
BT LS
advantages interms of gerstic improvemernt ard
production mansgement.

For exaniple, urder ideal conditions = beef farmer |

could treed A0 seers and 20 replacement heifers from
their 100 head of ¢ o

The sperm population is stained using a fluorescent
dye.

The ¥ chrormeosome sperm absorh more dye than the
Y chromoscme sperm.

The dyed sperm is then passed through = laser beam
i & Sorter, one by one.

This gives them a charge, either positive or negative.
The sperm cells then pass through sn electric “gate’
wehich sarts them into X and Y groups based on their
electmical chargs.

The dyed X calls have a different charge to the Y cells,
because they have a different mass.

Currently, this process is not efficient
encugh to be wsed conmmercially for
direct inserminations.

The Research

This project trialed 2 process called “sperm sexing’, The project schisved an 8995 accuracy rate in sorting
wihere the populations of X ffermsde) sed ¥ (made) bearing X aed ¥ sperm but this wes deperdert on the types of
chromosome sperm ins sermen sample are separated. tulls and gjzeulates,

= TIOMn 2ot Menw ZEaiatd-fuhded

BT %8 T PHRAE of BT PHE 2 B oy
W It T2 8 B8

=[=1yle =30 =g =] o
MEHPN AR E T Tt £+
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B ge 4 AR A By 7lE HEe 98] Meat New ZealandA} 2 FE @
AgResearch HE=9] (1992~1996) A+ Aol g QofA FAe] & HA A &9
of gk 712 AHA #fa & F ¢

Wee 3 BAR, A7 4 22 e @749 4 BE 4 AAE T&
geu o FRel A s1Esn o

R 22 AAE Bt A2 Busld B A7 A 4 2ol AYEE 9%
BUHAT, GA (1996d) AR B2 b 2% ok 10072, BeLES] Akl
SABT 71% SEUT (Ful 2 Jlee] 2 Fgel, 20119E A4 AR B
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oF S, 4 2 W ANE DEY AP A S22 A2 23T 5 9
7] wEel QA AZe o AL FRY 5 9l
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process bryo collection sales

home | 2ales

search| @

Sales

Sexing Technologies is the worldwide leader in Sexed Semen and Embryo production. ST is well known around the
globe as one of the top sources for assistance in locating and exporting quality semen, embryos, and live cattle from
the United States. Today, embryos are an economical way to exportfimport the genetics you desire.

Sales

5T is certified to send semen to every continent through their multiple facilities. The Headguarters in Mavasota, Texas is
certified to send semen and embryos to most continents and TWG-5T in Fon du Lac Wisconsin is approved to send
semen to China and the European Union as well as any other destination in the world. All our facilities are CSS
approved.

ST through the experience of its staff specializes in helping find quality cattle, semen, and embryos for placement in
foreign countries. Their multilingual abilities and successful shipments port to port, make Sexing Technologies a truly
reliable source for marketing to cattlemen worldwide.

Satisfaction is paramount for both buyers and sellers and ST is dedicated to providing quality genetic improvement
throughout the world.

BEEF DAIRY

Individual

Mgkl Entire Catalog Entire Catalog Hieca

Breed

Gray Brahman Holstein
Red Brahman [ s Sire Directory s SireDirectory | Red Holstein
Angus 2~V Jersey
Red Angus Brown Swiss
Red Brangus Al
Simmental Recommendations
Braunvieh Dairy
Beefmaster-
Hereford-Waayu
Gyr-Guzerat-
Bucking
Al
Recommendations
Beef |
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3. 1] Select Sires AFQ] A Ea AN o) oryg A}

One Bect
9 EFINE "BEST" e 5/%6/

* GENETICS: - =

~You don't have o sucrifice genetics for more heifer calves. Count on fc? y
Select Sires to provide the highest ranking bulls. Whether you are breeding AN 3
for type, production, health traits or a combination, Select has you covered, 'i |
@ FERTILITY: i >
~ To minimize the variance in success of our gender SELECTed sires, !
Select Sires dosely saufinizes both the semen quality and field fertility data ‘
of corwentional semen before o bull is llowed to qualify o5 a candidute
for sex-surting. Select Sires continually collects conception data from herds fial ¥ ‘
using gender SELECTed semen 1o alculate sexed semen fertility deviations o B W Ry e o
Tdo's:[‘];rﬁilwls from the fineup that peformn unacceptably “An added benefit that we see from the use of gender

~ Daitymen who have used Seledt Sires gender SELECTed semen value SEI_'E(Ted semen is that our _ﬁm lactation (ows Th‘?‘ have
the opportunities they have - mare heifers for sale, replacements and heifer calves breed back quickly and come into milk

infemal expansion and smaller cabves from first calf heifets, resulfing in more rapidly. | feel it is because these heifers are
easier calvings and lower health costs. The opportunities fo garner more

e g
profitability by using gender SELECTed semen are abundant. calving in with a smaller calf. . -
- Vern Bussing, Baileysville, Kan.
Code No. & Nane Mik %F Faf %P Prol. WMSRel% (S PL DPR  Type JUI™ Rel.% G
*5071E738  LOUIE +1,233 005 4+ 0027 440 4138 M | 313 04 ] 07 013 85 <06
* 507JE762  FANTOM "' +103 4005 +14 4003 410 +319 90 | 296 450 +08 <13 +440 82 +105
$ 507JE778  HARVEST +176 4001 410 +003 412 4% 92 | 298 .13 .17 <13 4201 78 +26
o 5070E821  SPECTACULAR ™ v 4142 +0.16 +36 +008 +20 +360 B8 | 296 +34 +0.9 <09 4344 79 127
o SO7JE850 RILEY'E L374 006 45 007 410 4320 88 | 280 446 410 | +1] 4530 75 1%
$ 507JE865  KYROS 4916 4001 +62 +003 +37 +308 83 | 303 +10 .13 <11 4205 8 +133
o SO7JERS7 GOVERWOR™™® 314 +0.12 -7 002 0 =58 05 | 308 +18 +07 | +16 4345 88 411
507JE1000 TBONE +319 4020 453 +009 428 +343 97 | 298 +20 Q] <16 4364 9 +144
SIER MRS 95 41§ o5 <001 -3 «454 99 [ 300 439 414 | 405 4136 9 A7
§
*507IE1038 VALENTINO +1,345 000 +40 -004 40 +444 69 | 295 450 07 +230 4499 6l +185
¢ 507JE1044 CHILIP +1,131 003 +47 006 +28 +3F 6% | 296 +33 .04 <090 +1.66 62 +125
50711057 DANDY +1,387 003 453 -003 445 +467 5B | 294 +43 405 +1.00 +2.03 52 +189
¢ 507JE1069 SIXTYNINE +1,490 009 448 -003 447 +505 57 | 282 +47 401 +0.80 +0.33 51 +186
Brown Swwiss SuFﬂumplers UDC_A¢ SCERd.%]| GPPR
¢ 50785832 MAGIC 715 005 406 +000 425 4401 51 278 +59 04 100 4119 4077 46 6 54 | 415
oSOTBSBAD GRANDSLAN ™ +86 +0.00 8 +000 47 +2%6 57 | 289 434 415 | 070 +064 4093 52 | 5 41 | 46

o 507AY91  MADMA The first RAMIUS son available in A.1. His dam's lifetime production & over 233,0008, 10,000F and 7,700P. An oukc ross to add milk and style.
. 50339 %RUN(H Flite AARON son from o unkyue cow family with longevity and components. Bxpect modercte fremes, outstanding ucklers and correct feat and legs.

m two All-Americon dars, he's bredl fo make the modern kind. He hes two Yery Good skters projected to make over 2, 000M o two-year-okks,

+ Elgible for samen expart fo (onada; HPHerd i Builder €elow braed average for Sarvica Sire ¥DBH.  Heofthiark. ¥ FearPRO. % Showense Seletiors, ™yender SELECTe, Hardfo Builder, HeoffMark, Shoveasa Selections, Saper Sarpler and FaedPRO ora
trodemarks of Seled Sres Inc: JPI and JUI ore tradernarks of the American Jersey Callle Ascociation. 12-100 LIS0A/AICA/B 3CBA Genaric Production 5 Type data. S5936-3-C4- 12 10-PP Product of the LS4, Anffical nserninafion stravs of gander SELECTed™ semen are for single
use arfficial sermination of heffers only: Motfor resale. LS. Patent bes. 5,13575% 7,008,265, 6,372,437, i *5300E3 INPULSsemen is procuced and supplied by iking Genafics and s avallablerfrom Select Sres only n the United Sttes

JANUARY: 2011

Ask your Select Sires representative for all the facts!

Phone (614) 873-4683 Fax (614) 873-5751 www.selectsires.com SELEGT ;,dm
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7//0RE HEIFERS, MORE OPPORTUNITIES!

Code No. & Name Mik %F Pt %P Prot. NMSRel.% S PL DPR Ty UDC HC Rel.% SCE Rel% GIPI
* 507H07173 ROLEX “**° +07 +0.05 439 4003 +19 +237 99 | 295 407 L0 | +058 4053 +0.90 599 | +157%
* 507H07460 MOSCOW £ +986 014 2 006 +14 +247 99 | 273 <27 +08 | +121 +138 +1.21 98 799 | +1683
# 507H07735 (ADET © +909 -0.04 427 007 49 318 96 | 281 +47 +0. +136 +1.64 4035 91 99 | +1768
* 507H07744 BLADE “ +1,134 013 +7 000 +6 +37 99 | 305 04 0.6 | +175 +149 +0.68 %6 799 | +148]
* 507H07762 FLINT © +1,019 -0.05 +23 -008 +9 +185 98 | 292 +06 07 | +143 +0.84 +181 92 7 9 | +1563
* 507HOT763 SANA +1,825 008 417 -007 +36 +266 97 | 283 +13 05 | +05% 4030 4082 9 5 98 | +1664
* 507H07638 GLEN " +347 +0.05 425 4002 +16 +213 99 | 296 +08 03 | +198 +R17 +1.86 94 199 | +1695
* 507H07853 MICHAEL © +78 +0.15 +41 4001 45 +418 94 | 282 +35 +12 | +1001 +L11 +0.89 90 6 99 | +1802
* 507H07858 GRAND +1,14% 013 +8 -003 +26 +1%4 99 | 320 +21 +0.2 | +185 +1.38 +3.06 95 I 99 |17
* 507H0B036 MASTER * +600 +0.00 +21 -006 +1 +132 96 | 275 408 12 | +201 +1.99 +1.3§ %0 699 | +15%
* 507H0B08] PLANET ™ +1,762 -0.03 +56 001 +57 +584 93 | 288 +45 +0.0 | +170 +153 030 89 6 99 | +2065
* 507H08165 MILLION € ¥ +626 +0.12 +54 +000 +18 +391 94 | 287 <26 04 | +235 +110 +158 %0 799 | +1889
* 507HOB190 SANCHEZ * +738 -0.06 +5 007 +18 +%6 92 | 3.01 +02 15 | +327 +173 +L11 69 B 99 |+1666
# 507H08221 ALEXANDER * +60 +0.14 +66 +000 +23 +330 92 | 288 +14 23 | +237 +151 +1.86 89 9 99 | +1781
* 507H0B351 LUIUS ‘£ +436 009 7 003 +6 +195 95 | 294 423 0] +1.06 +1.86 4219 91 797 |+15%0
*507HOB36] DOMINGD “ ™ +1,058 +0.05 +52 001 +28 4572 93 | 268 +47 +06 | +112 4093 021 88 5 94 | +1956
* 507H08398 MUFFIN +360 +0.00 +21 +003 +26 +274 92 | 281 +0.6 +04 | +188 +1.96 +0.66 68 B 94 | +1749
* 507H08444 GRAYRIL “ v » +847 -0.03 +24 001 +22 4320 92 | 299 46 +0.6 | +187 +170 +212 69 5 99 | +182
* 507H08477 GABOR * ™ +1,713 -0.14 +24 007 432 +341 93 | 285 415 01 +232 +182 4118 90 i 99 |+1879
* 507H08530 AUTUMN ® ** +364 +0.06 +64 4003 +25 +391 96 | 277 +04 02 | +061 +0.41 +2.09 92 69 | +1738
* 507H0B738 55 DEUCE * -60 009 27 4001 42 +104 99 | 300 .24 418 | +228 +177 4236 9 B 98 | +1856
* 507HOB743 DUSK * +125 +0.09 429 4003 +11 +197 §9 | 301 +11 08 | +242 +176 +1.95 92 9 92 | +1670
* 507HOB772 GROOVY %« ¥ ™ 1484 +0.09 +42 +0.08 +31 +373 95 | 294 <19 +02 | +LI5 +LI1 +213 90 i 86 | +1815
* 507HOB778 ALLSTAR +1,099 -0.09 417 -003 +26 +1%6 92 | 263 .16 15 | +Z11 +1.63 +2.00 89 i 89 |+1802
* 507H0B885 EMPHASIS £ +385 007 4 003 +4 264 92 | D66 +21 02 | +254 +314 +289 69 i85 |+1772
* 507H08914 PERFORM, € +464 +0.02 422 +005 +26 +273 98 | 284 415 +09 | +157 +0.85 +243 95 797 |+1751
* 507H08944 ROLAND “*  ** +1,512 005 415 -009 +1 +425 97 | 281 +45 +13 | +173 +156 +1.0§ %0 7 84 |+1900
# 507H09030 RICHMAN “ 1 +040 -0.05 427 005 414 441 91 | 276 443 0] +218 4264 4181 89 7 84 |+190
* 507H09052 MORPHEOLSS * ™ +167 +0.09 431 +005 +18 +377 91 | 270 +34 0.1 +1.97 4138 +142 69 782 | +1853
* 507H09064 PAXTON-RED +417 +0.04 425 002 +7 <271 91 | 298 +23 4l +1.08 +0.99 4195 86 6 83 | +1667
* 507H09107 DURABLE ™ +377 4002 445 003 43 419 93 | 25§ 436 +04 | +223 4155 4284 %0 9 84 | +1899
*507H09118 NEON +003 +0.02 +31 +0.08 +43 +291 92 | 294 <10 20 | +163 +118 +0.93 69 B 84 |+1742
* 507H09133 CAMMO +1,374 001 420 -004 +31 +280 90 | 3.02 +27 10 | +Z11 +157 +106 B4 B 83 |+1771
# 507H09165 BRAXTON ™ * +829 -0.06 +13 004 414 46 91 | 300 .19 30 | +384 4067 4299 86 99 | +1577
* 507H09176 MINKTER “* +127 +0.09 +28 4003 +12 +316 92 | 283 +27 +0.2 | +101 +0.99 +173 %0 691 | +1717
‘507H09222§H%““5 +893 +0.10 460 -003 +19 +388 90 | 293 +24 0.6 | +262 +178 +209 67 6 87 | +1898
§
* 507H09893 ATLANTIC * +670 -0.01 +23 +007 +14 309 §0 | 275 +19 0.8 | +347 +088 +242 75 i 97 |+190
* 507HO10000 APPLE-RED * 150 +0.22 413 4003 -1 +181 75 | 297 430 12 | +220 4037 +174 70 B 93 | +1627
* 507H010052 TIME +257 +0.07 428 +003 +16 +520 81 | 2.64 451 0.6 | +412 +375 4304 76 5 98 | +2156
¢ 507H010059 ALAN +1,079 +0.08 +61 +0.04 +43 +547 81 | 2469 433 12 | +29% +1.88 +1.64 76 793 | +2089
#507H010176 AL +1,05% +0.15 +77 +003 +38 +620 §0 | 276 +39 0.8 | +254 +015 +204 75 795 |+2126
+ 507H010508 G W ATWOOD * +315 +0.13 451 +003 +M4 +347 80 | 284 409 .11 +423 4195 4326 76 B 92 |+1977
* 507H010547 SHOTZY.P-RED +437 0.0 +13 +002 +18 +406 79 | 283 +48 +05 | +143 +178 +1.68 74 6 77 | +1866
¢ 507H010550 MACGUINESS +1,236 +0.06 +66 +003 +44 +579 §0 | 281 +36 17 | +314 4073 4252 75 5 73 |+2153
*507H010604 0SMOND +1,367 +0.03 457 +000 +47 +730 77 | 255 +64 +0.0 | +293 +156 +146 72 6 70 | +229
# 507H010606 OBSERYER 7= +1,025 +0.04 447 +001 +34 +742 78 | 270 +7d4 +19 | +267 +183 +0.97 73 5 713 |+2316
* 5071010624 TEMPO +1,640 +0.01 +62 +0.00 +51 +705 78 | 260 +39 05 | +260 +123 +0.88 72 6 71 |+2739
# 507H010647 AARON-RED +180 +0.09 +31 +007 +13 +505 77 | 299 +54 +22 | +144 +183 +132 72 6 73 | +2008
*507H010819 CAMELOT +900 +0.07 454 +001 +31 +646 78 | 265 +84 04 +276 4216 4170 72 i 71 |+2183

Ellg|\b\e for semen axport o Canada; "Herd /e Builder. “Beluw breed average for Service Sire HDBH. + HeathMark. ¥ FeedPR0. % Showose Seliors, " DILMOND SELE Tion T"‘%mc(erSElEGed Herdifs Bulder, Healthiark, Showasse Seladions, Super
Sample, FoedPRO and DIAMOND SELECTion ure frodemurks of Seler Sies nc, TP s atrodeenark of Hotein Asadion US4, 12-10 LIS HA Genomic Produdion & Type dotn. SS336-3-GH-1210-PP Productof the LA, Anifcial heemination st of gener SELECReg™
semen are for angle use orificial inmernintion of heffers only. Mot for resale LLS. Patent M. 5,135759; 7,208, 265, 6,372,422 Sexin

% Ask yoursjﬁgiEsArle:enzél%\?;]orallthe facts! - o
> Phone (614) 873-4683 Fax (614) 873-5751 www.selectsires.com SEILGTed
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