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Background: We have validated approximately 3 million novel human Figure 2: Genetic coverage of novel SNPsFigure 2: Genetic coverage of novel SNPsg pp y
SNPs discovered by the 1000 Genomes Project that were not found in 

Figure 2: Genetic coverage of novel SNPs.Figure 2: Genetic coverage of novel SNPs.
SNPs discovered by the 1000 Genomes Project that were not found in 
the HapMap project or dbSNP (release 130)  for use with the Axiom™ the HapMap project or dbSNP (release 130), for use with the Axiom
Genotyping Solution  We observed very high call rates and good Genotyping Solution. We observed very high call rates and good 
concordance to 1000 Genomes Project results for individuals genotyped j g yp
in common. Here we present analyses of coverage and linkage in common. Here we present analyses of coverage and linkage 
disequilibrium (LD)  genotype concordance and accuracy  and SNPdisequilibrium (LD), genotype concordance and accuracy, and SNP

lid ti  t  f   t f SNP  di d  h  3 b  thvalidation rates for a set of SNPs discovered on chromosome 3 by the 
1000 Genomes low-coverage (2x-4x) and high-coverage (20x-60x) pilot g ( ) g g ( ) p
projects  selected for expected polymorphism in the Yoruba (YRI) projects, selected for expected polymorphism in the Yoruba (YRI) 
populationpopulation.

Results: We genotyped the HapMap Yoruba population (90 individuals)Results: We genotyped the HapMap Yoruba population (90 individuals)
  t f i  i  t i i  l 1000 Gon a set of screening microarrays containing novel 1000 Genomes 

Project SNP content. We found very high concordance to high-coverage-j y g g g
derived genotypes and somewhat lower concordance to low-coverage-derived genotypes and somewhat lower concordance to low coverage
derived results  SNP validation rates were higher for SNPs discovered in derived results. SNP validation rates were higher for SNPs discovered in 
hi h  i  th  f  SNP  di d l  b  th  lhigh-coverage sequencing than for SNPs discovered only by the low-
coverage project. Surprisingly, we found a difference in apparent LD with g p j p g y, pp
previously known SNPs between novel SNPs discovered by low- and previously known SNPs between novel SNPs discovered by low and 
high coverage sequencing  SNPs discovered only by low coverage high-coverage sequencing. SNPs discovered only by low-coverage 

i  h d l  LD t  d  t  ll t d b  H M 3 sequencing had lower LD to, and were not as well tagged by, HapMap3 
SNPs.SNPs.
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Coverage provided by HapMap3 SNPs.Coverage provided by HapMap3 SNPs. Chromosome 3 SNPs discovered in Chromosome 3 SNPs discovered in 
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A i ™ G t i  S l ti  ff t i
the Yoruba population in the lowthe Yoruba population in the low--coverage project were divided into three coverage project were divided into three 

 Axiom™ Genotyping Solution: www.affymetrix.com mutually exclusive groups: SNPs present in the HapMap3 database (HM); mutually exclusive groups: SNPs present in the HapMap3 database (HM); 
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y g p p p p ( )y g p p p p ( )
SNPs discovered only in the lowSNPs discovered only in the low--coverage project (LC); SNPs also discovered coverage project (LC); SNPs also discovered We gratefully acknowledge the 1000 Genomes Project 

for allowing public access to  and use of  their data

yy g p j ( );g p j ( );
in the trio project (HC). Singlein the trio project (HC). Single--marker coverage of LC and HC, as provided by marker coverage of LC and HC, as provided by for allowing public access to, and use of, their data. p j ( ) gp j ( ) g g , p yg , p y
HM, is shown. LC contains a greater proportion of SNPs with low LD to HM, is shown. LC contains a greater proportion of SNPs with low LD to HM, is shown. LC contains a greater proportion of SNPs with low LD to HM, is shown. LC contains a greater proportion of SNPs with low LD to 
HapMap3 SNPs  Some MAF ranges omitted for clarityHapMap3 SNPs  Some MAF ranges omitted for clarityHapMap3 SNPs. Some MAF ranges omitted for clarity.HapMap3 SNPs. Some MAF ranges omitted for clarity.

Genotype accuracyGenotype accuracyGenotype accuracyGenotype accuracy
Validation ratesValidation ratesFigure 1: Detailed genotype concordance between technologies.Figure 1: Detailed genotype concordance between technologies. Validation ratesValidation ratesFigure 1: Detailed genotype concordance between technologies.Figure 1: Detailed genotype concordance between technologies.

Figure 3: SNP validation rates as a function of sequence depthFigure 3: SNP validation rates as a function of sequence depthFigure 3: SNP validation rates as a function of sequence depth.Figure 3: SNP validation rates as a function of sequence depth.

V lid ti  tV lid ti  t SNP   lid t d b d  l t  l ti  d SNP   lid t d b d  l t  l ti  d Validation rates:Validation rates: SNPs were validated based on cluster resolution and SNPs were validated based on cluster resolution and 
b d l h l h l f h ll lb d l h l h l f h ll lobserved polymorphism, requiring at least three examples of the minor allele. observed polymorphism, requiring at least three examples of the minor allele. 

Among SNPs satisfying the polymorphism requirement according to the lowAmong SNPs satisfying the polymorphism requirement according to the low--Detailed concordance of genotype calls from the Axiom platform to callsDetailed concordance of genotype calls from the Axiom platform to calls
coverage project results, SNPs also discovered in the trio project were coverage project results, SNPs also discovered in the trio project were 

Detailed concordance of genotype calls from the Axiom platform to callsDetailed concordance of genotype calls from the Axiom platform to calls
from lowfrom low-- and highand high--coverage sequencing  coverage sequencing  Data are shown for SNPs discovered Data are shown for SNPs discovered g p j , p jg p j , p j

validated at a higher rate across the MAF range. The discrepancy increases at validated at a higher rate across the MAF range. The discrepancy increases at 
from lowfrom low-- and highand high--coverage sequencing. coverage sequencing. Data are shown for SNPs discovered Data are shown for SNPs discovered 
on chromosome 3 in the lowon chromosome 3 in the low coverage (left panel) and trio (right panel) projectscoverage (left panel) and trio (right panel) projects g g p yg g p y

high MAF. This may reflect false SNP discoveries in the lowhigh MAF. This may reflect false SNP discoveries in the low--coverage results; coverage results; 
on chromosome 3 in the lowon chromosome 3 in the low--coverage (left panel) and trio (right panel) projects, coverage (left panel) and trio (right panel) projects, 
selected fo  e pected pol mo phism in the Yo ba pop lation and alidated fo  se selected fo  e pected pol mo phism in the Yo ba pop lation and alidated fo  se high MAF. This may reflect false SNP discoveries in the lowhigh MAF. This may reflect false SNP discoveries in the low coverage results; coverage results; 

at higher MAF, the proportion of true discoveries that should also be found in at higher MAF, the proportion of true discoveries that should also be found in 
selected for expected polymorphism in the Yoruba population and validated for use selected for expected polymorphism in the Yoruba population and validated for use 

ith th  A i  l tf  C d  l   th    ll SNP  i  h ith th  A i  l tf  C d  l   th    ll SNP  i  h at higher MAF, the proportion of true discoveries that should also be found in at higher MAF, the proportion of true discoveries that should also be found in 
a single  arbitrary individual increasesa single  arbitrary individual increases

with the Axiom platform. Concordance values are the average over all SNPs in each with the Axiom platform. Concordance values are the average over all SNPs in each 
i  ll l  f  (MAF)  id i  ll l  d i  i  ll l  f  (MAF)  id i  ll l  d i  a single, arbitrary individual increases.a single, arbitrary individual increases.minor allele frequency (MAF) range, considering all samples genotyped in common; minor allele frequency (MAF) range, considering all samples genotyped in common; 

l d d hl d d h
MAF was calculated based on Axiom calls for 90 Yoruba individuals. Concordance was MAF was calculated based on Axiom calls for 90 Yoruba individuals. Concordance was 

Validated chromosome 3 SNPsValidated chromosome 3 SNPscalculated taking as the reference either sequencecalculated taking as the reference either sequence--derived genotypes (black) or derived genotypes (black) or Validated chromosome 3 SNPsValidated chromosome 3 SNPsg qg q g yp ( )g yp ( )
microarraymicroarray--derived genotypes derived genotypes (green). (green). Axiom concordance was significantly better Axiom concordance was significantly better 

Fi  4  MAF di t ib ti  f lid t d SNPFi  4  MAF di t ib ti  f lid t d SNP
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for the highfor the high--coverage results. In particular, the lowcoverage results. In particular, the low--coverage results undercoverage results under--called called Figure 4: MAF distribution of validated SNPs.Figure 4: MAF distribution of validated SNPs.for the highfor the high coverage results. In particular, the lowcoverage results. In particular, the low coverage results undercoverage results under called called 
heterozygotesheterozygotes, as would be expected, especially at lower MAF.  , as would be expected, especially at lower MAF.  heterozygotesheterozygotes, as would be expected, especially at lower MAF.  , as would be expected, especially at lower MAF.  

Table 1: Average genotype concordance between platformsTable 1: Average genotype concordance between platformsTable 1: Average genotype concordance between platforms.Table 1: Average genotype concordance between platforms.

i hLow coverage High coverageg g g

Reference Sequencing Axiom Sequencing Axiomq g q g

Overall 98.5% 99.7%O e a 98 5% 99 %

Major homozygote 98.6% 99.7% 99.7% 99.9%Major homozygote 98.6% 99.7% 99.7% 99.9%

Heterozygote 97 9% 90 1% 99 7% 99 8%Heterozygote 97.9% 90.1% 99.7% 99.8%

Minor homozygote 88 9% 88 4% 98 3% 98 5%Minor homozygote 88.9% 88.4% 98.3% 98.5%

Validated SNPs:Validated SNPs: Novel SNPs discovered by the lowNovel SNPs discovered by the low coverage project in the coverage project in the Average concordance of genotype calls from the Axiom platform to callsAverage concordance of genotype calls from the Axiom platform to calls Validated SNPs:Validated SNPs: Novel SNPs discovered by the lowNovel SNPs discovered by the low--coverage project in the coverage project in the 
CEU  CHB + JPT (ASI)  and YRI populations were validated using the Axiom CEU  CHB + JPT (ASI)  and YRI populations were validated using the Axiom 

Average concordance of genotype calls from the Axiom platform to callsAverage concordance of genotype calls from the Axiom platform to calls
from lowfrom low and highand high coverage sequencing  coverage sequencing  Concordance was significantly better Concordance was significantly better CEU, CHB + JPT (ASI), and YRI populations were validated using the Axiom CEU, CHB + JPT (ASI), and YRI populations were validated using the Axiom 

G t i  S l ti  Th  di t ib ti  f i  ll l  f i  (MAF) fG t i  S l ti  Th  di t ib ti  f i  ll l  f i  (MAF) f
from lowfrom low-- and highand high--coverage sequencing. coverage sequencing. Concordance was significantly better Concordance was significantly better 
for highfor high coverage coverage sequencing results; lowsequencing results; low coverage sequencing tended to miss coverage sequencing tended to miss Genotyping Solution. The distributions of minor allele frequencies (MAF) for Genotyping Solution. The distributions of minor allele frequencies (MAF) for 

SNP   h  3  hSNP   h  3  h
for highfor high--coverage coverage sequencing results; lowsequencing results; low--coverage sequencing tended to miss coverage sequencing tended to miss 
h t th t t   t d  t d SNPs on chromosome 3 are shown.SNPs on chromosome 3 are shown.heterozygotesheterozygotes, as expected., as expected.
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