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Appendix

How to do the variant calling and association study

Below are the main scripts necessary to run the pipeline. Directories where the tools were installed
were based on the folders used in LCFG Lab, and therefore need to be changed and specified

accordingly.

1. Run variant calling for each samples with GATK's HaplotypeCaller one by one
(HaplotypecCaller).

2. Merge GVCF files into a single VCF file with GATK's GenotypeGVCFs (Genotypegvcfs).

3. Variant Hard Filter with GATK’s VariantFiltration (VariantFiltration) to generate high quality
VCF with GATK’s default parameter.

4. Select variants from VCF with GATK’s SelectVariants (SelectVariants) to exclude the low
quality SNPs.

5. Select only variants with GATK’s SelectVariants (SelectVariants) to exclude the insertion and
deletions.

6. Run variant annotation using SnpEff (SnpEff)

7. Run PLINK Allelic association Fisher’s Exact Test (PLINK_Fisher), then run the multiple
correction test.

8. Run PLINK Linear and Logistic Models (PLINK_Linear), then run the multiple correction test.

9. Run PLINK Linear and Logistic Models and the covariates (PLINK_Covariates).

10. Run PLINK Linkage Disequlibrium (PLINK_LD)

e HaplotypeCaller
gatk --java-options "-Xmx4g" HaplotypeCaller -R
/media/ubuntu/STATINBAM/RefGene/human glk v37 decoy.fasta -I
S$i.final.bam -L 2:234494085-234681945 -0 $i.indels.g.vcf -ERC
GVCF

e GenotypeGVCFs
java -jar /home/raechell/Downloads/GenomeAnalysisTK.jar -T
GenotypeGVCFs -R
/media/raechell/Master2/RefGene/human glk v37 decoy.fasta -
variant $i -0 UGT1A.vcf

e VariantFiltration
java -jar /home/raechell/Downloads/GenomeAnalysisTK.jar -T
VariantFiltration -R
/media/raechell/Master2/RefGene/human glk v37 decoy.fasta -V
UGT1A.vcf --filterExpression "QD < 2.0 || FS > 60.0 || MQ < 40.0
| | MQRankSum < -12.5 || ReadPosRankSum < -8.0" --filterName "low
quality" -o UGTIA filtered snps.vcf

e SelectVariants (exclude lowqual)
java -jar /home/raechell/Downloads/GenomeAnalysisTK.jar -T
SelectVariants -R
/media/raechell/Master2/RefGene/human glk v37 decoy.fasta -V
UGT1A filtered snps.vcf --excludeFiltered -o UGT1A PASS.vcf
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SelectVariants (exclude indels)

java -jar /home/raechell/Downloads/GenomeAnalysisTK.jar -T

SelectVariants -R

/media/raechell/Master2/RefGene/human glk v37 decoy.fasta -V

UGT1A PASS.vcf -xlSelectType INDEL -o UGT1A SNPs.vcf

SnpEff Annotation

java -Xmx4g -jar /home/raechell/snpEff/snpEff.jar -v GRCh37.75

UGT1A SNPs.vcf > UGT1A SNPs.ann.vct

PLINK Fisher & Multiple Test Correction
plink --ped mydata.ped --map autosomal.map
fisher

plink --ped mydata.ped --map autosomal.map
fisher --adjust

PLINK Linear & Multiple Test Correction
plink --ped mydata.ped --map autosomal.map
linear

plink --ped mydata.ped --map autosomal.map
linear —-adjust

PLINK Covariates
plink --ped mydata.ped --map autosomal.map
covar covar.txt --linear

PLINK LD
plink --ped mydata.ped --map autosomal.map
#0fSNPs

—-—-pheno pheno.

—--pheno pheno.

--pheno pheno.

--pheno pheno.

—--pheno pheno.

-—r2

txt

txt

txt

txt

txt

--1ld-window
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