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Background
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Background – Where we are

Sequencing reads
(Illumina)

Align sequence reads to 
reference genome

Cool Stuff
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Background – Goal

TCTCCTCTTCCAGTGGCGACGGAACGACCCTGGAGCCAAGT

dbSNP build 130 - rs11063529 (A/G): chr12:527665-527665 against NCBI build 36.1

TCTCCTCTTCCAGTGGCGACGGAAC
CTCCTCTTCCAGTGGCGACAGAACG

CTCTTCCAGTGGCGACGGAACGACC
CCAGTGGCGACGGAACGACCCTGGA
CAGTGGCGACAGAACGACCCTGGAG

Reference

• Given aligned short reads to a reference 
genome, is a read position a SNP?

SNP?
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Background – Motivation

http://genome.ucsc.edu
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Background – Challenges

• Sequencing errors

• Misalignments

– Indels (SOAP issue) ...GACGGAACTTT

– Repeats

TCTCCTCTTCCAGTGGCGACGGAAC
CTCCTCTTCCAGTGGCGACAGAACG

CTCTTCCAGTGGCGACGGAACGACC
CCAGTGGCGACGGAACGACCCTGGA
CAGTGGCGACAGAACGACCCTGGAG

TCTCCTCTTCCAGTGGCGACGGAACGACCCTGGAGCCAAGTReference
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SOAPsnp
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SOAPsnp – a solution

• Use Bayesian model to capture Illumina errors

– Ti: genotype

– D: data at a locus

– S: total number of genotypes
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TCTCCTCTTCCAGTGGCGACGGAACGACCCTGGAGCCAAGT

TCTCCTCTTCCAGTGGCGACGGAAC
CTCCTCTTCCAGTGGCGACAGAACG

CTCTTCCAGTGGCGACGGAACGACC
CCAGTGGCGACGGAACGACCCTGGA
CAGTGGCGACAGAACGACCCTGGAG

Reference



SOAPsnp – Setting the priors

http://www.mun.ca/biology/scarr/

A
(4/6)x0.001

G
0.999

C
(1/6)x0.001

T
(1/6)x0.001
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• Haploid, SNP rate = 0.001



SOAPsnp – Setting the priors

• Diploid

– Heterozygous SNP rate = 0.001

– Homozygous SNP rate = 0.0005
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A C G T

A 3.33 x 10-4 1.11 x 10-7 6.67 x 10-4 1.11 x 10-7

C 8.33 x 10-5 1.67 x 10-4 2.78 x 10-8

G 0.9985 1.67 x 10-4

T 8.33 x 10-5



SOAPsnp – Likelihood
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TCTCCTCTTCCAGTGGCGACGGAAC
CTCCTCTTCCAGTGGCGACAGAACG

CTCTTCCAGTGGCGACGGAACGACC
CCAGTGGCGACGGAACGACCCTGGA
CAGTGGCGACAGAACGACCCTGGAG

dk: observed allele 

T: genotype (GG/GA/AA)
o: observed allele type
q: quality score
c: cycle 



SOAPsnp – Likelihood
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T: genotype
o: observed allele type
q: quality score
c: cycle 

Recalibrated quality scores using mismatch rate 
from the alignment of Han Chinese genome (Only 
uniquely aligned reads used and not in dbSNP).



Validation
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Validation

• Compare SOAPsnp’s genotype calls 
using an Illumina 1M BeadChip
(microArray)

• False Negative: heterozygote site, where 
one allele missing in sequencing data

• False Positive: incorrect genotype call
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DNA Sample

http://www.illumina.com
http://bioinfoworld.files.wordpress.com



Validation
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Sanger sequencing on 57 false SNP loci showed 49 (86%) had allele types 
consistent with Illumina sequencing.



Comments
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Comments

• Filters
– quality

– 2 reads for haploid / 4 reads for diploid

– depth less than 100

– flanking region copy number < 2

– at least one paired-end read

– SNPs must be least 5bp away

• Different priors for low depth (use dbSNP)
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Questions
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