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New embryo
technoloeies emerge

PART ONE OF THlS two-part series can be found in the
last issue (October) of Ontario Dairy Farner. The bene-

fits of implementing an embryo transfer program on your
farm were discussed as well as an outline of the entire
procedure including the pre-flush injections, the pro-

cedure on flush day, and highlighting the importance of
working with hea thy animals in your flush program to
maximize results.

This issue will discuss two advanced technologies that
will make your embryo transfer program rnore successful

and profitable - embryo sexing and embryo splitting.
I write this issue sitting beside our first baby. a baby girl

born only a week ago. Working primarily in the reproduc-
tive field is a very rewarding experience and constantly
amazes me, regardless of species.

Embryo sexing determines the sex of the embryo while

it is still in a petri-dish. The fate of the sexed embryo is

up to the producer. In general, dairy producers only want
female embryos and as a result, female animals.

Female embryos are either transferred fresh into
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5exing and splitting embryos

help farmers reach certain

embryo transfer goals
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recipients on flush day or are
frozen to be implanted at a later
date. Cenerally, male embryos are
discarded or are frozen to be used
as a last resort in animals with repro-
ductive problems.

The process of sexing an embryo is

technical and time consuming.
First, the embryo is moved into

a dish containing a special medium
which causes the embryo to stick to
the dish. The embryo is then biopsied,
4-8 cells are cut-off, using a btade
attached to an arm on a microscope
controlled by a joystick. This task can
also be done via a scalpel blade and a

steady-hand.
The resulting biopsy is placed into

a small test tube and minute amounts
of reagents are added. The mixture
is flash-frozen in liquid nitrogen to
release the DNA from the biopsy/
cells and is then placed into a

thermocycler.
The thermocycler runs through a

sequence of temperature changes

that serve to propagate the DNA up
to one billion times over the course
of 70 minutes. Once completed, the
sample is transferred via pipette to
a minute well in a tray of gel in an

electrophoresis machine.
The strands of DNA are separated

based on size using an electrical
current, a process that takes approx-
imately 30 minutes. Once completed.
the gel is removed and placed on an

ultraviolet (UV) Iighi and the sex of
the embryo is determined based on
the number of visible bands of DNA.
A picture is taken of the gel as a

record to be able to trace the accu-
racy between the test and live call

During this whole process, the
embryo is stored in media in a sepa-
rate dish. Once the embryo's sex has

been determined, the embryo can be
loaded into a straw to be transferred
into a recipient, frozen, or discarded.

Dr. Marty Darrow ofthe Abbotsford
Veterinary CIinic in British Columbia
has been sexing embryos for over
14 years. His team has performed
over 16,000 biopsies with 99.5 per
cent of the embryos sexed allowing
a readable result and a 98 per cent
accuracy rate at calving.
Dr. Darrow's clients routinely

demand that their embryos be sexed
for reasons including: the implan-
tation of female embryos and thus
resulting in female calves, the abiliiy
to use half the number of recipients
as the other half are not occupied
with male fetuses and therefore

avoiding the cost of raising a recip-
ient carrying a male pregnancy, the
extra farm income attained from the
sale of excess live heifers. a larger
pool of females to draw replacements
from, and better calving ease in both
cows and heifers when carrying heifer
calves.

Dr. Darrow notes that optrmal
results are achieved when the best
quality embryos (Crades 1 and 2)
are biopsied and are implanted fresh
into virgin heifers. Dr. Darrow also
notes that he has seen very little, if
any, drop in pregnancy rate between
biopsied/sexed embryos and their
un-manipulated counterparts while
maintaining a Z4 per cent pregnancy
rate for sexed grade 1 embryos
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This is a<lient's final gel, using the UV. From left to right, the results corresponding to
the numbers in the top ofthe picture are:
I - Female,2 - Female,3 - Male,4 - Male,5 - Male,6 - Female, T - Female, g - Female,
9 - Female, l0 - Blank Control, l1 - Female Control, lZ - Male Control.
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implanted into virgin heifers.

The process oI embryo splitting is

similar to that ofthe biopsying portron
of embryo sexing. The embryo is

placed into a dish containing a special

media which causes the embryo to
stick to the dish.

However, instead of cutting off a

small biopsy, the embryo is cut in

half. lf the sex is to be determined, a
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small biopsy can be taken from either
of the two halves of the split embryo
at this time.

The two halves of the split embryos

can then be drawn into separate

straws and implanted fresh into suit-
able recipients. Split embryos should

not be frozen as the survivability
post-freezing is very poor.

As with sexed embryos, using the

highest quality embryos for split-

ting and using virgin heifer recipients
yields the greatest results. Embryo

splitting can be used when there
are more recipients then embryos

on flush day. lt is important to note
that both halves of the embryo will

yield calves of the same sex and as

a resull. it may warrant Lhat sexing

be performed so as not to result in

two male pregnancies. A pregnancy

rate of 50 per cent or higher can

be attained for each half of the split

embryo.
This means that on average every

embryo split will result in one preg-

nancy. lf you currently attain a 60
per cent+ pregnancy rate using fresh

un-manipulated embryos on your
farm. you will have 60* calves born
for every 100 embryos implanted.

However, if you split those same
'100 embryos, you would in fact have

200 implants and with a 50 per cent
pregnancy rate, you would realize

1 00 pregnancies from l00 embryos.

Bovine embryo lransfer is a fasci-

nating and quickly developing fetc.
New technologies allow us to take

seven day old bovine embryos and

biopsy them for sexing and poten-

tially for genomic testing or to split
them to create two viable embryos.

It will be interesting to see where

these and other new technologies
take us in the future. lhope that
this two-part series has given you a

bit of insight into how these tech-
niques can benefit your operation
by rapidly increasing the genetics

of your herd and as a reliable and

well proven means to generate extra

on-farm revenue. Please talk to your
local veterinarian to determine if
their practice offers embryo transfer,

embryo sexing, and embryo splitting
services or to receive a recommenda-

tion for a qualified practitioner. O
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