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SPERM DNA CONTENT
The principle on which sperm sorting through Flow
Cytometry is based on
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Bovine Sperm
Chromosomes
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Breed differences in XY DNA differences
in the Bovines
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X-Y sperm nuclei DNA
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HISTORICAL PERSPECTIVE

1976 Sperm DNA content (Gledhill et al.)
1983 X and Y sperm livestock (Garner et al.)
1986 Modification of sorter (Johnson et al.)
1987 Sorting of sperm heads (Johnson et al.)

I

1989 Progeny of X & Y sperm (Johnson et al.)
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HISTORICAL PERSPECTIVE

1993 First use of sex sorted semen in IVF (Cran et al.)

1996 XY, inc created

1997 Low dose insemination- sex sorted semen (Seidel et al)
1999 Successful freezing of sex sorted semen (Schenk et al)
2002 Sexing Technologies

2012 Full automation by CytonomeST

2014 Sexed Ultra ™
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Dr: Larry Johnson and Glenn Welch
Setting up the Modified Coulter EPICS® V
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2. An X+ or Ybearing sperm is
compared 10 0 prese! sor! (ritena.

3. After @ time delay, the insertion
rod Is charged.

|
\J

the coll reoches the last

attoched drop.
i 5. The tharged droplets ore
deflected as they pass between
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Sex sorting technology-progress through the

years
1990~1995 | 1995~2002 | 2002~2012 | 2012~2014
AREEAE ISR E H/F) | 200~400 1,000 5,000 |7,000~10,000
iy 83% 85% 85% > 93%
RSN SO p RS 70% 80% 80% 92%~98%
10%@?%%?;%% 1071 507 4007 1,100%]
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In 2010 Sexed semen CR was 75 to 80%
of that of conventional semen

Treatment Conception Proportion
rate % compared to
conventional
2.1 mill Sex Sorted 45% 4%
3.5 mill Sex sorted 47% 8%
62%

15 mill conventional
&

ZRT— e Al > BEMERE IR A REEE FIRH BN (s 75 %
~80% Y222 > RIETE R RIS EER AKX -

DeJamette et al 2010
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The educated conclusion:

ncreasing sperm numbers did no
compensate for this sub fertility in the old

Process
| Sexsoted | Conventional |
Sperm Conception Sperm Conception Relative
concentration rate concentration rate fertility
2.4 x 108 38% 2.1 x 108 55% 70% « Early embryonic death??
10x 108 44% 10x 108 60% 73%
DeJametie ot al 2011 . lncreasfqg sperm‘qum‘bers did not alter this
i probability of fertilisation
Similar observations in other studies as well Seidel and Schenk, 2008,
DeJarnette et al, 2010, Lucena et al 2014 FibL > i E R B GE s REss o SRS RA T
2008, 2011, 2010, 2014 [1JEL 57 1 25 th B S HEI 45 5 KACHR - R ozen - B - R f LeABorEs T E -
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Cytometry alters functional capacity

Possible fertilisation failure??
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The challenge

* Improve sorting techniques - new hardware and
software.

«Improve the biochemical processes involved in
the sex sorting process

I
-ldentify the primary lesion for
reduced fertility.
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Recent progress
¢ Semen Biochemistry
e Machine improvements

SexedULTRA™ method improves in vitro sperm
characterisitics compared with the XY method

ﬂEl[Ll ﬂ

Open bars XY method, Close bars, SexedULTRA™ method
** significantly different to XY method n = 12, P < 0.01
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Trials with SexedUltra™ with frozen sex

sorted semen - Select Sires
Process method Number of Scanned pregnancy
Inseminations rate
XY (old method) 3384 41.6%
SexedULTRA™ 3546 46.1%"

* Process method differs P < 0.01

WEERTT » 55— e M RS EEXY 358 MR A 1 5
MR ES (46.1% VS 41.6%) o
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Field trials with a new and improved

SexedULTRA™
Treatment # inseminations Pregnancy rate (%)
New SexedULTRA™ 3189 529
SexedULTRA™ 2833 504
*Significant! treatment effect P < 0.05
Significant bull effect P < 0.01
Significant farm effect P< 0.01 k

ST —UEC T OB BE M ARG NewSeredUlTRA™ HYELEZE B
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Dose rate trials with new SexedULTRA™

56 day NRR (%)
o =
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= XYmethod  SUZ1 mill l SUimil  SU4mil ‘Cau{ﬁiﬂll]
Treatment | Number of | 56 day NRR 0> v
| inseminations | (%) + Trial with heifers
and cows
XYnldw 1953 5594 « NRR with diff
SU21 mill 1999 5098 superscripts are
SU3mil 03 60.0° significantly
SU4mil 1890 66.7¢ different P < 0.01
Conv (15 mill 62,398 66,5 m
SRR,  EAEEE R ST
HEHTIR 66.7% VS 66.5%[1)57 223 - 2

Lessons from fresh sex sorted sperm
— New Zealand

NRR of fresh sex sorted or conventional
semen

Season S8 Conv SS-
Conv

Insems NRR% Insems NRR% NRR%
201 8,848 69.4 10,981 736 -42
2012 18,760 68.1 19,915 72:3 42
013 26104 699 26189 734 36
Total 51,712 69.1 57,085 3.1 -39

Data from Z Xu 2014, Livestock Improvement, In press JDS
Results are 18-24 day NRR
All inseminations in lactating dairy cows
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Australia FTAl Sexed Semen Trial

+ Day 0 — 2mg ODB and insert CIDR
«Day 7 -inj PG

- Day 10 — remove CIDR

- Day 12 - FTAI.

- 2013
« weighed calves on Day 0
« recorded time of CIDR removal and applied scratchy
- Recorded heat and time of Al

Jon Kelly, Warnambool Vet Clinic, Victoria Australia
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Fresh Sexed Heifers - 2014

- 852 heifers

« 6 farms

- 9 different joinings
« 5 sires

.55% CR(44-69)

+ Old sexed semen Frozen - 40% CR(26-51)
» Sexed Ultra — 57% CR(48-63)

- 2 farms, 2 sires and 77 matings so far.

24
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Fresh Sexed 2014 - Cows

» 293 cows
« 4 farms
- 2 sires

37% CR(30-45)

- Old sexed semen Frozen - 30% CR(25- 42)
- Sexed Ultra - 46%CR(25-55)

+ 2 farms, 2 sires and 110 cows so far.
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Other Results from field trials with frozen
sex-sorted sperm SexedUltra™ in 2013 -14

+ 13,500 Al's in Ireland (in cows sex frozen was 86% of
conventional fresh semen).

+ Trials in France and Germany show that SexedUltra™ was over
93% of that of conventional semen - dose rate trials compared
with conventional.
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Why use sexed semen Available Sexed Embryos
omragho | ommme | swreghon | s [aratuelso] 1k | oy [ om | smi [oam | e e
z 049 | ZAHBULLS JEROD ROSIE-ET [HO840003010353355 | MEGA-DUKE | HO | Col | F | CHINA- [ 3 | 2418 | 2784 | 2000 | 785 | 1407
Replacements — selection pressure 532208 |1s101-GEN SN CPrages £1H0840003010353355 | Mecabuke | Ho [col| ¢ | chivat | 6 | 205 | avm | asee | o | sse0
. Opporlunity to cull 00108535232 |SUNVIEW GOLD DIAMOND-ET) HO8400030 MEGADUKE | HO |Col | F | CHINA1 | 5 | 2307 | 2784 | 2588 | 723 | 1536
Drive herd struct 0840003013923847 | M3 PREDESTINE MACY-ET | HO840003010353355 | MEGA-DUKE | HO |Col | F | CHINA | 3 | 2045 | 2784 | 2664 | 750 | 1019
- Urive herd structure younger | HOUSAQ00072504216 |MARITA ENFORCER MAYA-ET| HO840003010353355 | MEGADUKE | HO | Col [ F | CHINAY | 1 | 2318 | 2784 | 2551 | 720 | 1567
« Extra income stream HOUSAD00072504215 |MARITA ENFORCER MAYAET| HO840003010353355 | MEGADUKE | HO | Col | F | CHINA-Y | B | 2318 | 2784 | 2851 | 720 | 1567
: H 11638173 |S-51 STRING TABBY 8774-£1 1 CORSAIR | MO | Col [ F | CHINAY | & | 2443 | 2680 | 2546 | 784 | 1102
Excess heifers HOB40003013473977 [EDG BOO BOO JACK 2540- ET| HO840003010353355 | MEGA-DUKE | WO | Col| F | CHINAY | 1 | 2237 | 2784 | 2510 | 688 | 1457
« Sale of pregnant late cows? | HOB40003012130335 £-5-1 OLYMPC STEFFI 9006-E1HO840003010356026| DELCO | WO |Col| F [ CHINA- [ 8 | 2081 | 267 | 2502 | 730 | 1850
. Caiving ease +H0B840003012130335 -5 OLYMPC STEFFI 90601 HO84 10366026) DELCO | HO | Col| F | CHiNAG | 7 | 2331 2004 | 2602 | 730 | 1650
) | HOUSADO0072438085 |  EDG 4458 OAK 253067 |HOUSAO00071088720) MEGASIRE | MO | Col| F | CHINAY | 3 [ 2000 | 2005 | 2602 | 47 | 1011
* Heifers and cows | HOB40003008276218 IACON-HILL PETRONE MAISE-t HO340003010358028|  DELCO | Ho | col | F [ chiat | 4 | 208 | 267 | 24m | o5 | se0r
- Unwanted male calves | HousAg 11 PRUCE-HAVEN BHP BJ13937-1 HO840003010 DELCO | HO [Col| F | CHINA [ 2 | 2200 | 2674 | 2441 | 631 | 1388
| HOCANO00011883844 |  THURLERMOGUL TINA _ [HOB40003010365126 | MEGA-WATT | HO [ Col | F | CHINA-1 [ 2 | 2174 | 2632 | 2403 | 560 | 1497
58 | 2329 | 2719 | 2524 |705|1448
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