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Canada has been a world leader �n the development 
of super�or l�vestock genet�cs over the past several 
decades. A large proport�on of the �mprovement 
�n the many performance tra�ts that has led to 
significant efficiencies at the farm level can be 
d�rectly traced to genet�c advancement. Canada �s 
now a major exporter of genet�cs world-w�de. In 
large part, th�s has been the result of super�or�ty �n 
appl�ed technolog�es, systems and �nfrastructure.

As evidenced by the first case of BSE five years 
ago, a d�sease outbreak can ser�ously threaten 
Canada’s l�vestock �ndustry �f proper controls are 
not in place to proficiently trace and eventually 
erad�cate a d�sease from the an�mal populat�on. 
In add�t�on to want�ng assurance of a safe food 
supply, the consumer has become more consc�ous 
of the health benefit or detriment from the food they 
consume. L�nks between an�mal leath and human 
health are grow�ng concerns, and the presence of 
res�de from an�mal treatments that could potent�ally 
�mpact human health are further threats to the 
an�mal agr�cultural �ndustry.

The sc�ence of genom�cs has been mak�ng 
cons�derable progress over the last few years, 
part�cularly w�th the sequenc�ng of the bov�ne 
genome and the development of the h�gh-
throughput, lower-cost genotyp�ng and gene 
express�on technolog�es (SNP’s – S�ngle 
Nucle� Polymorph�sms). W�th the most recent 
developments us�ng the 50,000 SNP panel, �t has 
led to significant increases in accuracy of genetic 
and genom�c select�on strateg�es. The race �s on 
�nternat�onally to cap�tal�ze on these advances.

The country w�th the most comprehens�ve DNA 
bank and most accurate phenotypes (an�mal 
ped�grees and performance measures) w�ll have a 
compet�t�ve advantage �n terms of genom�c research 
and development. Canada w�ll only rema�n a 
world leader �f �t can make a rap�d and successful 
trans�t�on to the new s�tuat�on.

New genom�c technolog�es are rap�dly be�ng 
modified and refined with the net result being 
sequenc�ng that goes beyond SNP genotyp�ng. 
D�fferent genotyp�ng technolog�es are needed to 
do whole-genome assoc�at�on stud�es and also to 
do fine mapping/candidate gene studies. Much of 
the data that �s be�ng used to �mprove the accuracy 
of these new technolog�es �s com�ng out of good 
qual�ty reference sequences from the Internat�onal 
HapMap Project. The very �nterest�ng new data 
has shown that there �s cons�derably more genet�c 
var�at�on w�th�n spec�es than was prev�ously 
thought. Compan�es that are very act�ve �n these 
areas �nclude Affymetr�x, Illum�na, Appl�ed 
B�osystems, Sequenom and Chron�x B�omed�cal, 
w�th more compan�es gett�ng started on prov�d�ng 
components such as the p�pel�ne software for 
analyzing specific databases as they become 
ava�lable. Gett�ng the whole sample product�on 
pipeline working efficiently is critical as the costs 
for runn�ng these systems �s currently h�gh.

The complet�on of the ent�re bov�ne genet�c 
sequenc�ng prov�des a breakthrough opportun�ty 
to develop a clearer p�cture of actual genet�c mer�t 
that can be used to address these concerns. To date, 
DNA technology has been l�m�ted, and has only 
allowed for the collect�on of part�al genet�c data that 
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could be appl�ed to these object�ves. Data developed 
by the proposed Genom�c Centre w�ll be used 
for genet�c analys�s and for market�ng purposes 
to complement expected progeny d�fferences. 
However, the rap�d advances �n total genom�cs and 
DNA typ�ng technology mean that th�s �nformat�on 
could be used to select des�red an�mals for breed�ng 
purposes, and further, to �dent�fy and ver�fy an�mals 
possessing beneficial health traits within the 
populat�on.

The latest research shows that both humans and 
animals demonstrate a profile of serum nucleic 
ac�ds (SNAs). Healthy �nd�v�duals show a range 
of SNAs that can be used for defining a “healthy 
profile”. All the individuals tested thus far, falling 
outs�de the determ�ned range, have been assoc�ated 
w�th cl�n�cal d�sease. These observat�ons were made 
poss�ble by the recent major advances �n nucle�c 
acid sequencing. The healthy profiles required 
the analys�s of thousands of sequences prev�ously 
not poss�ble by convent�onal approaches. Chron�x 
B�omed�cal offers the analys�s as The Serum 
Genome Test. The company �ntends to translate 
its findings into inexpensive screening tests for 
screening humans and livestock for healthy profiles.

Breed assoc�at�ons have a p�votal role to play �n th�s 
process. Reg�stered purebred cattle have prov�ded 
the base for the Canad�an cattle herd and breeders 
have been respons�ble for the genet�c �mprovements 
�n the bov�ne populat�on. Through the An�mal 
Ped�gree Act, purebred assoc�at�ons have been g�ven 
the respons�b�l�ty of ma�nta�n�ng accurate ped�gree 
records and manag�ng that �ntellectual property 
on behalf of the�r members. Those ped�grees and 
related genet�c data are �nternat�onally recogn�zed 
as credible animal identification by each breed’s 
counterpart assoc�at�ons around the world.

W�th�n the Canad�an cattle �ndustry today, purebred 
assoc�at�ons have amassed an �ncred�ble genet�c 

resource: generat�ons of accurate ped�grees dat�ng 
back to the late 19th century, and over twenty 
years of collected DNA samples �n storage. Tak�ng 
advantage of these resources would allow Canada 
to get a jump-start on total genom�cs research and 
appl�cat�on.

At the present t�me, however, breed assoc�at�ons 
rely on members for fund�ng, and do not have the 
resources to take advantage of th�s opportun�ty. 
For �nd�v�dual breeders, the effort to complete the 
proper and adequate records to ma�nta�n ped�greed 
cattle �s demand�ng and t�me consum�ng. The extra 
cost to ma�nta�n reg�stered papers on purebred 
cattle has been borne by purebred breeders and �n 
recent years, has been proh�b�t�ve enough that many 
breeders, thus adding to the financial burden of 
test�ng, record keep�ng and reg�ster�ng an�mals.

The sc�ence ex�sts to �dent�fy healthy and 
genet�cally super�or an�mals �n the Canad�an bov�ne 
populat�on and to establ�sh a standard that w�ll set 
us apart from the rest of the world. The log�cal 
place to �mplement such a program �s w�th the 
animals in the population that can be identified and 
are reg�stered w�th proven ped�grees and ex�st�ng 
DNA records. To be effect�ve, all an�mals �n that 
populat�on need to be tested and �t �s not reasonable, 
nor pract�cal to expect the econom�c burden to be 
borne solely by the breeders of reg�stered an�mals.




