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Introduction & Objectives

Literature has suggested consistent 
associations across populations between 
genetic variations in the human genome with 
Type II diabetes (Waters et al 2010, Coram et 
all 2013)

Other work has stressed that the pathogenesis 
my differ across populations (Cho et al 2011)



Introduction & Objectives

Traditional methods for assessing consistency 
of genetic associations across ancestries are 
to analyze a set of variants that are GWS in 
one population and count how many of these 
variants are statistically significant in a 
different population.  
Our goal is to introduce a method that is not 
sample size dependent to analyze the 
consistency across two large populations, and 
hopefully test this method with other 
populations as data becomes available



What is a SNP?

A Single Nucleotide Polymorphism (SNP) 
is a substitution in individual base pairs along 
a chromosome.
In each base pair, one copy is paternal and the 
other is maternal.  Ideally both of these copies 
should match.

http://ghr.nlm.nih.gov/handbook/genomicresearch/snp
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Linkage Disequilibrium (LD)
The tendency of alleles that neighbor 
biologically causal SNPs to be correlated to 
its appearance (Reich et al., 2001 Nature)
The neighboring alleles are termed blocks, 
and their length varies by population

In both Europeans and 
Asians, blocks span 
a median length 
of 44kb (Gabriel 
et al., 2002 Science)



Initial considerations and 
concerns

Questions we raised:
What level of significance would be our cutoff?
What effect does linkage diseq. have on these 
SNPs?
What about reading the DNA from different 
strands?
■ Example: AT and GC



Methods

We compared meta-analyses from two GWAS 
surveys to detect associations between 
European and Asian populations(Cho et al, 
2012 Nature Genetics & Morris et al, 2012 
Nature Genetics)
Cleaned our data down to only 13 SNPs with 
appropriate p-values and base pair 
combinations.

Matched the remaining SNPs with the second 
population 

Regressed the log odds ratio 



Results

y=0.62366
x

pval=1.78E-05
adj. r2=0.779

13 points total

Low effect:
LOR<=0.1

Moderate 
effect: 
0.1<=LOR<=0.
2

Large Effect:
LOR < 0.2

y=0.62366x



Chi-Squared Statistic

Null Hypothesis:  There is no correlation 
between European and East Asian populations 
in the genetic associations to type 2 diabetes.
Alternative Hypothesis: There is a correlation 
between European and East Asian populations 
in the genetic associations to type 2 diabetes.

Chi – 2 Test:  (Σwixiyi)2 / (Σwi (xi)2) (Σwi (yi)2)
Result: 9.89794
Associated P-value: 0.00166179



Considerations 

pval=3.278E-
07
Adj. r2=0.467

y=0.6595
x

18 points total

Why is 
correlation 
decreasing as 
we 
relax our p-value 
threshold?



Conclusions

Initial impressions are that the consistencies 
hold, however more research needs to be 
done before concrete conclusions can be 
made.



Future Projects

Obtain different Asian data, or possibly 
analyze some of the more well know GWS 
SNPs to see correlation.
Analyze other populations in differing 
geographic locations
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