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Haplogroup mtDNA 

Control 

Haplotye 

Number of 

Cytochrome b 

Haplotypes 

Number of 

Non-

synonymous 

mutations 

Number of 

Synonymous 

haplotypes 

A1 A1-2 1 - - 

A1-10 2 0 1 

A1-54 1 - - 

A2 A2-43 2 1 1 

A2-11 1 - - 

A3 A3-1 2 1 1 

A3-5 4 2 3 

A3-57 2 0 1 

Barren-ground B-26 2 0 1 

ABSTRACT 
Our goal is to compare the functional genomics of Ontario’s woodland caribou. In this 

region, two ecotypes of caribou are found: northern migratory and southern sedentary 

(COSEWIC, 2011; Fig. 1). It is unclear to date, if these ecotypes show genetic adaptations 

to their respective environments. However, Klütsch et al. (2012; Fig. 2) found three ancient 

mitochondrial DNA lineages present within the ranges of these ecotypes.  Mitochondrial 

genes like cytochrome b (CYTB) have been shown to be under selection along latitudinal 

gradients (Mishmar, et al. 2003) and therefore, we used this gene to asses whether 

selection acts on CYTB in caribou and if different haplotypes will be found between the two 

ecotypes. Samples were identified as belonging to one of the three mitochondrial lineages 

based on the mitochondrial control region. We compared the two regions and found that in 

several ancestral control region haplotypes there are multiple CYTB haplotypes. CYTB is 

usually under purifying selection and is expected to be much less variable than the neutrally 

selected control region. Preliminary results suggest the increase in variation along CYTB 

indicates a sudden period of positive or diversifying selection as the range of southern 

woodland lineages expanded along glacial recession. 

METHODS 
• Genetic material was extracted from faecal pellets collected from across the 

range of the two ecotypes. Mitochondrial control region and CYTB were 

amplified in PCR and sequenced with the Sanger method. 

• Our initial sweep included samples from three lineages of woodland caribou 

which included the migratory and sedentary ecotypes. Also included were 

samples from the barren-ground caribou subspecies. 

• Sequences were compared for geographic and genetic patterns.  

Mike Jones 

Figure 1 - Although both belong to the woodland 

caribou subspecies, migratory woodland caribou 

(yellow) and sedentary woodland caribou (green) 

occupy different eco-regions and have different 

life histories as their name suggests. 

Figure 2 – The mitochondrial control region is used to indicate 

woodland caribou lineages. Three haplogroups are identified 

originating at different regions south of the Laurentide ice sheet. All 

tree lineages have introgressed as they expanded into Manitoba 

and Ontario. 

Table 1 – The mtDNA control haplotypes represent the oldest 

haplotypes in each haplogroup. In some instances we found multiple 

CYTB haplotypes present within a single control region.  

RESULTS 
In comparing the mitochondrial control region to CYTB we found that within 

several ancestral control region haplotypes there are several CYTB haplotypes. In 

three instances a single control haplotype included more than one non-

synonymous CYTB haplotype. 

 

CONCLUSION 
• The control region is under neutral selection were mutations are 

fixed at a constant rate. CYTB is typically under purifying 

selection to eliminate non-synonymous mutations.  

• The variation found in cytochrome b is far greater than expected 

and may suggest a period of either directional or disruptive 

selection after the last glacial maximum. 

• More samples will be sequenced  to determine if CYTB variation 

corresponds to demographic or geographic differences. 

• Additional genes will be included in this analysis to see if 

selection is influencing other functional genes  affecting 

morphology, physiology or behaviour. 

• Accurately determining woodland caribou ecotypes will assist in 

the management of threatened populations in the region. This is 

especially important in regards to future industrialization in the 

north. 
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