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Figure S1. Quantile-Quantile Plot of HD case:control association analysis 

Among 436,185 SNPs that passed our quality control filters, 392,519 SNPs were analyzed in the 

Plink program after applying the default setting for the minimum sample number for each 

genotype (i.e., minimum 5 samples per genotype).  The negative logarithms of observed p-values 

in the dominant model association analysis (Y-axis) were compared to those of expected p-

values (X-axis) calculated based upon the theoretical distribution, revealing a genomic inflation 

factor of 1.04645. 

 

 

 

 



 
 

Figure S2. Effects of a SNP’s physical distance from the HD mutation and allele frequency 

in case-control association analysis 

A. The absolute physical distances of SNPs to the HTT CAG repeat (X-axis) were plotted against 

the significances of SNPs in the original dominant model association analysis (Y-axis). 

B. The absolute differences of minor allele frequencies between cases and controls (X-axis) were 

plotted against the significance of SNPs in the original dominant model p-value (Y-axis). 

C. Absolute distances of SNPs to the HTT CAG repeat (X-axis) were plotted against the absolute 

minor allele frequency differences between controls and cases.  

D. Minor allele frequencies of SNPs (X-axis) in controls were plotted against significances        

(-log10(p-value)) of SNPs in the original dominant model case-control association analysis.  

 



 
 

Figure S3. Effects of minor allele frequencies in controls on case-control association 

analysis 

Cases of a disorder ascertained by phenotype may have multiple etiologies. If a proportion of 

cases is due to a strong effect ancestral mutation inherited from a common founder, that genetic 

defect may be localized by genome-wide association. To test the power of this approach at low 

control minor allele frequencies, we created simulation data sets (10,000 cases and 10,000 

controls, red; 5,000 cases and 5,000 controls, green; 2,000 cases and 2,000 controls, blue; 1,000 

cases and 1,000 controls, black) assuming the presence of a SNP minor allele of frequency 0.01 

(A), 0.05 (B) or 0.10 (C) associated with the mutation-bearing chromosome. We then varied the 

proportion of cases attributable to this mutation-bearing chromosome and performed case:control 

association analysis for the target SNP (allele test) to calculate significance (-log10p-value). 

Dotted lines indicate genome-wide significance (5E-8). Clearly, assessing SNPs of low allele 

frequency in the control population permits detection of the locus even if only a small proportion 

of cases are due to a founder mutation-bearing chromosome, with the proportion of cases 

required decreasing with decreasing MAF in controls.  

 

 


