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ViaLactia: Background

� Subsidiary of Fonterra: established 1999

� Bovine genetics & genomics
� Increasing milk production and differentiating 

milk composition

� Products are new lines of animals and 
genes/markers for selection

� Fonterra part of PGgRc

� Fonterra serious about methane and methane 
mitigation strategies
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Nature’s variation: Our most valuable resource

Discover and capture gene function for commercial application
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Friesian-Jersey Crossbred Trial

850+ F2 cows

Pure-bred

6 F1 bulls F1 cows

850+ F2 cows

Pure-bred

6 F1 bulls F1 cows
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F2 animals in FJXB trial
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FJXB Trial design 
� 2000 animals in pedigree

� 6 F1 sires
� Half-sib family design 
� 850 F2 cows 

� All animals genotyped for:
� 200 microsatellite markers 
� 10K SNP

� Phenotyped from birth through 4 lactations
� Milk composition, production, growth rates, 

fertility, colostrum, mastitis, health and welfare
� Including contingency samples (blood, milk)
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Quantitative trait loci discovery

� Phenotype collection
� The accuracy of the phenotype has a big 

influence on QTL discovery

� Statistical modeling
� Use of covariates where necessary
� In our experience, raw data works well
� Modeling can refine and improve the QTL
� Caution regarding assumptions

� We tend to use a candidate gene approach 
to identify cause of QTL
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QTL success story 1: 
� -lactoglobulin
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QTL success story 2: BCO2

Chromosome 15 (cM)
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Hypothesis: Methane

� That genes expressed in bovine can have 
an effect on the bovine microbial 
population, and/or the production of 
methane

� Human evidence in twin studies and mouse 
experiments indicate heritability of gut 
microbial composition 
� This is a rapidly expanding area of biology
� J. Gordon, Nature Jan 2009
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Methane trial objectives

� Determine extent of genetic variation in 
methane production and to search for 
QTL for methane production

� Take a candidate gene approach to 
gene identification



Research carried out by

Methane phenotype

� Methane production 
measured using SF6
marker method

� Measured during 
animals’ second 
lactation 
� Jan 2004 (cohort 1)
� Jan 2005 (cohort 2)
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Methane phenotype, cont’d

� Discovery of a QTL relating to methane production, 
which is also related to live weight, or other covariate, 
will still improve our understanding

� Still allows selection and improvement
� Part of the power of the FJXB trial is being able to look 

for traits that map to the same location and therefore 
potentially have the same cause.

� Our approach is to start from point of view of not 
believing anything and use genetics to unravel the 
biology

� FJXB trial allows this approach, because of the large 
amount of covariate data available
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Data analysis
� n = 677 animals with methane measurements
� Phenotypes

� Methane g/day
� Methane g/DMI/day

� Feed intake estimations
� AEU estimation
� AGR estimation

� Statistical modeling
� Sire, cohort, average liveweight, liveweight 

change, group, milk volume, fat percent, 
permeation rate, age at calving, days in milk
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Methane (kg/day) phenotype

Variation in methane phenotype (averaged over four days)
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Methane QTL

� Chromosome numbers are not shown
� Commercial partners involved

� Once have a genetic ‘foothold’ can build 
out from there, looking for interactions or 
unravelling complex biology
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QTL analysis (1)

� Appears only with 
methane (g/day) 
phenotype

� QTL present using 
both raw and 
modeled dataset

� If apply feed intake 
assumptions, no 
QTL
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QTL analysis (2)

� Methane g/kg 
DMI/day

� Observed using 
modeled data only
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QTL analysis (3)

� Methane g/DMI/day

� No QTL for 
methane kg/day

� QTL present for 
both raw and 
modeled data
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Comments on QTLs
� Methane output varies between animals
� Some of this variation appears to be 

genetic

� There are QTL for methane output
� The significance of these QTL would be 

strengthened by more accurate 
phenotypes
� Use of contingency samples?
� We have milk samples and blood samples, so if 

methane could be measured in these
� Use of multi-species studies?



Research carried out by

Candidate gene identification

� Feed intake

� Salivation rate
� Neurotransmitters and receptors with known 

effects on salivary glands

� Rumen motility
� Nervous system control

� Anti-bacterial
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A call to collaborate –
Mark Aspin (PGGRC)

� We are interested in working with other 
research groups to solve the problem of 
methane production

� In particular in phenotype development
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