
View All Proceedings Next Conference Join NZSAP

New Zealand Society of Animal Production online archive
This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website  www.nzsap.org.nz
 

 

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating

information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views

of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any

form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a  Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License.

You are free to:

      Share— copy and redistribute the material in any medium or format

Under the following terms:

     Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may

do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

     NonCommercial — You may not use the material for commercial purposes.

     NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/

 

http://www.nzsap.org/proceedings/browse
http://www.nzsap.org/conference
http://www.nzsap.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Proceedings of the New Zealand Society of Animal Production 2004, Vol 64 

 

83

 

mammary cancer prevention.  Nutrition Cancer 39: 
233-238. 

Laugeson, M.; Elliott. R. 2003.  Ischaemic heart disease, type 1 
diabetes and cow milk A1ß-casein.  Journal of the 
New Zealand Medical Association 116: no.1168.  

Leaf A.; Kang, J.X.; Xiao, Y.F.; Billman, G.E. 2003.  Clinical 
prevention of sudden cardiac death by N-3 
polyunsaturated fatty acids and mechanisms of 
prevention of arrhythmias by N-3 fish oils.  
Circulation 107: 2646-2652. 

Lee, K.N.; Kritchevsky, D.; Pariza, M.W. 1994.  Conjugated 
linoleic acids and atherosclerosis.  Atherosclerosis 
108: 19-25. 

Lee, M.R.F.; Jones, E.L.; Moorby, J.M.; Humphreys, M.O.; 
Theodorou, M.K.; MacRae, J.C. Scollan, N.D. 2001.  
Production responses from lambs raised on Lolium 
perennes selected for an elevated water-soluble 
carbohydrate concentration.  Animal Research 50: 
441-449. 

Loch, A.L.; Bauman, D.E. 2003.  Dairy products and milk fatty 
acids as functional food components.  Proceeding of 
the Cornell Nutrition Conference pp159-173. 

MacRae, J.C.; Campbell, D.R.; Eadie, J.1975.  Changes in the 
biochemical composition of herbage upon freezing 
and thawing.   Journal of Agricultural Science 
(Cambridge) 84: 125-131. 

MacRae, J.C. 1976.  Utilization of the protein of green forage 
by ruminants at pasture, in From Plant to Animal 
Protein-Reviews in Rural Science II (eds. T.M. 
Sutherland, J.R. McWilliams, and R.A. Leng.), pp93-
97 University of New England Publishing Unit, 
Armidale , Australia. 

MacRae, J.C.; Ulyatt, M.J. 1974.  Quantitative digestion of 
fresh forage by sheep; 2 the site of digestion of some 
nitrogenous constituents.  Journal of Agricultural 
Science (Cambridge) 82: 309-319. 

Miller, L.A.; Moorby, J.M.; Davies, D.R.; Humphreys, M.O.; 
Scollan, J.C.; MacRae, J.C.; Theodorou, M.K. 2001.  
Increased concentration of water-soluble 
carbohydrate in perennial rye grass (Lolium perennes 

L): Milk production from late-lactation dairy cows.  
Grass and Forage Science 56: 383-394. 

Morrow, J.F.; Cohen, S.N.; Chang, A.C.Y.; Boyer, H.N.; 
Goodman, H.M.; Helling, R.B. 1974.  Replication 
and transcription of euchariotic DNA in escherichia-
coli.  Proceedings National Academy of  Science 
(USA) 71: 1743-1747. 

O�Farrell, PH. 1975.  High resolution two-dimensional 
electrophoresis of proteins.  Journal of Biological 
chemistry 250: 4007-4021. 

Park, Y.; Albright, K.J.; Liu, W.; Storkson, J.M.; Cook, M.E.; 
Pariza, M.W. 1997.  Effect of conjugated linoleic 
acid on body composition in mice.  Lipids 32: 853-
858. 

Rayman, M.P. 1997.  Dietary selenium: time to act.  British 
Medical Journal 314: 387-388. 

Salonen, J.T.; Alfthan, G.; Pikkarainen, J.; Huttunen, J.K.; 
Puska, P. 1982.  The association between 
cardiovascular death and myocardial-infarction and 
serum selenium in a matched-pair longitudinal study. 
Lancet 2 (8291) pp 175-179. 

Southern, E.M. 1975.  Detection of specific sequences amongst 
DNA fragments separated by gel-electrophoresis.  
Journal of Molecular Biology 98: 503-517. 

Thomson, C.D.; Robinson, M.F.; Butler, J.A.; Whanger, P.D. 
1993. Long-term supplementation with selenate and 
selenothionine: selenium and glutothiome peroxidase 
(EC1.11.1.9) in blood components in New Zealand 
women.   British Journal of Nutrition 69: 577-588. 

Ulyatt, M.J.; Thomson, D.J.; Beever, D.E.; Evans, R.T.; 
Haines, M.J. 1988. The digestion of perennial rye 
grass (Lolium perenne cb Melle) and white clover 
(Trifolium repens cb Blance) by grazing cattle.  
British Journal of Nutrition 60: 137-149. 

Villar, D.; Arthur, J.R.; Gonzalez, J.M.; Pallares, F.J.; 
Carson, T.L. 2002.  Selenium status in cattle: 
interpretation of laboratory results.   The Bovine 
Practitioner 36: 73-80. 

 
 

BRIEF COMMUNICATION 
 

The process and technologies of gene discovery to application in dairy cattle 
 

R.G. SNELL 
 

ViaLactia Biosciences (NZ) Ltd, PO Box 109-185 Newmarket, Auckland 
 

The heady days of biotechnology that were driven 
by the assumption that biotechnology would solve all 
biological problems with simple solutions, are over. The 
�biotech� investment in the mid to late 1990�s was driven 
predominantly by commercial and scientific enthusiasm, 
ignoring biological, commercial and regulatory realities. 
In the post-bubble environment, the dairy industry, 
including ViaLactia Biosciences and our research partner 
Livestock Improvement Corporation are undertaking a 
research program endeavoring to align the expectations 
of the market, the investors and the limits of technology. 
In general, the thrust  has been to utilize existing or 
develop new biological resources and where they are 
required and not available, tools for discovery. Much of 

the on-going challenge is in defining the opportunity 
(desired phenotype), predicting technological 
developments, large scale investment in the public 
domain and matching the approach to the problem within 
time and budgetary constraints. Our approach will be 
presented with some examples of successes. 
 
Background 

The assumption made in the early to mid 1990�s by 
investors was that biotechnology was sufficiently mature 
to enable the development of high value products 
principally, but not limited to, in the pharmaceutical 
area. Obviously, a considerable part of this investment 
was driven from the limited knowledge of the financial 
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markets which had little or no understanding of the 
technology or how it could be applied. Post-bubble, there 
is an understandable nervousness of investors, concerned 
about sunk investment or those contemplating even low 
levelexposure. In the dairy industry the situation is no 
different with the industry, quite rightly, wanting a 
substantial return on its investment.  

Consequently, the drive for investment efficiency 
particularly towards short term return, partly to allay 
concerns of whether the technology is appropriate or 
affordable for the industry, is strong. This expectation is 
overlaid on a rapidly moving field in which  new 
technologies are constantly being introduced, or 
discarded, where the costs for some of the mature 
technologies is falling rapidly and, very significantly, the 
human and mouse genomes are completed and the 
bovine genome is not far away. 

The dairy industry�s product mix requirements also 
is undergoing a change from a commodity focus to 
incorporate differentiated dairy products derived from 
segregated milk supplies. In addition, in Europe, USA 
and other high intensity farming countries traits other 
that production including fertility, animal health and 
environmental impact of intensive farming are arguable 
more important than productivity. New Zealand 
produces around 2.5% of the worlds milk and therefore 
there are significant markets for I.P. derived from a 
successful research program.  

Three other significant developments help set the 
scene. The first is the realization that a biotechnology 
company needs a route to market as very little of the 
value can be captured directly from on selling I.P. This 
understanding was surprisingly belated for some early 
the biotech field and resulted in large sums being paid 
for �seed� companies, with a subsequent devaluation of 
this investment when the value of this  could not be 
realized, or eventual absorption into a larger entity. The 
second development is the requirement of proof of gene 
function for a robust patent position which devalued 
companies with patent portfolios based on EST filings at 
worst (raw un-annotated DNA sequence) or theoretically 
predicted gene function at best. The third development is 
the well published regulatory hurdles for the introduction 
of GM products. 

ViaLactia BioSciences was established in the latter 
part of the 1990�s with funding from the New Zealand 
Dairy Board, but with the clear understanding that it 
would become part of  Fonterra. The founding 
expectation was to capitalize on the emerging 
technology particularly in genomics and functional 
genomics/systems biology. Although not decided at the 
time of ViaLactia�s formation, there was  an expectation 
(now realized) that VLB would work closely in 
partnership with the Livestock Improvement Corporation 
now under a joint venture called boviQuest. As part of 
Fonterra, boviQuest has access to the majority of New 
Zealand�s farmers and an infrastructure that enables the 
seamless transition from production to consumer. LIC 
had seen the potential of Biotechnology and had 
commenced an investment in Partnership with CR Delta 

(Holland Genetics) developing a research program with 
Professor Michel Georges at the University of Liege.  

BoviQuest�s science platform is built largely on a 
�phenotype-first� approach. The primary focus of 
boviQuest is to explore the natural variation in the 
bovine population and identify markers for use in marker 
assisted selection, and in some cases the gene 
responsible for the phenotype. With the associated 
phenotype providing proof of gene function, the 
discovery can be protected and therefore provide an 
economic advantage for the New Zealand Dairy 
industry. Implementation through selection or expansion 
of populations carrying rare variants is also relatively 
straight forward, avoiding the regulatory challenges and 
cost of a transgenic approach. This approach follows a 
well worn path in human and model system genetics. 
Indeed gene discovery, proof of function and variation of 
gene function in bovine are  established through cross 
species comparisons. 
 
Biological Resources 

A phenotype first approach depends on access to 
well characterized animal populations. boviQuest has 
access through LIC and Fonterra to the majority of New 
Zealand�s dairy herd giving an unprecedented 
opportunity to explore large half sib families and small 
groups of animals with extreme phenotypes. Research 
undertaken by the University of Liege and boviQuest has 
identified amino acid substitutions in two genes (DGAT 
1, and GHR) responsible for two of the major production 
QTL�s. Both loci were mapped through a conventional 
QTL approach leading to fine mapping and haplotype 
analysis. Ultimately the genes were discovered by 
mutation analysis in segregating sires of candidate genes. 
The effects were confirmed by the analysis of large 
populations. The use of these variations for selection has 
been patented and they are being applied in New 
Zealand by LIC. They are also being marketed 
internationally by boviQuest. (Grisart et al, Blott et al) 

The limitation on further gene discovery in the 
national herd is clearly limited by the  phenotypes that 
have been collected. To date, herd test/production data 
has been the focus of the work. The challenge will be to 
develop other relevant, inexpensive (per animal) 
phenotype measures. 

In addition to the discovery of the two production 
related genes, boviQuest has also identified the gene 
responsible for epidermolysis bullosa (EB) in the off 
spring of a sire being tested in LICs sire proving scheme. 
EB is a rare mechanobullous skin disorder that presented 
clinically as the loss of skin and mucosa from contact 
areas and resultant inflammation in some animals.  
Examination of skin samples from affected animals 
under light microscopy revealed separation of the 
epidermis from the underlying dermis.  Electron 
microscopic analysis refined the site of cleavage to 
above the basement membrane and involving lysis of 
basal keratinocytes.  These observations were consistent 
with the simplex form of epidermolysis bullosa (EB 
simplex) in humans.  A mutation was identified in the 
KRT5 gene and displayed a dominant pattern. 
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Friesian Jersey Cross bred trial JXB 
This is a very large investment of time and 

resources designed to take advantage of the genetic 
variation between breeds and within sire families. It 
consists of 850 F2 FJX cows divided into two cohorts. 
This trial will be described in more detail by Richard 
Spelman (LIC) at this meeting. 
 
Microarray platform development 

boviQuest identified microarrays as a key 
technology early in development. ViaLactia has 
developed an in-house array platform based on 
technologies sourced from Agilent Technologies using 
sequence generated from in house cDNA libraries. The 
Agilent arrays are fabricated through the synthesis of 
DNA oligonucleotides in situ on glass slides. This 
approach has the benefit that there is no large upfront 
consumable cost and that the array design can be 
changed quickly, important as more genome sequence 
become available. The arrays consist of 22,000 features 
designed to the 3� end of the sequence to avoid cross 
hybridization of gene families. Control experiments 
show that this platform delivers very reproducible results 
and will be a powerful method for phenotype definition 
and gene discovery. 
 

CONCLUSION 
 

With on-going method development and the soon-
to-be available bovine genome there are very few 
technology limitations for marker and gene discovery. 
The major challenges are phenotype definition methods, 
access to well-characterized populations, and the relative 
cost for undertaking the research. In addition there will 
be significant challenges gaining farmer acceptance 
particularly if the application involves incurring 
significant cost and the introduction of multiple traits. 

Along with adding value through commodity milk 
production biotechnology is expected to be a key driver 
in the development of specialty milk products. An  
indication of how the consumer market may evolve is 
evident in �wellness medicine� research. The primary 
aim is to predict propensities to common diseases such 
as heart disease or obesity through genetics and suggest 
lifestyle changes. This will result in a further 
fragmentation of the consumer market requiring food 
solutions. The application of biotechnology through 
genetics to differentiate food sources is a cost effective 
way to meet these requirements. 
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