Additional file 1

Supplementary methods

1. Parameter settings for mappers

BWA-backtrack (referred to as BWA, v0.5.9) [1] was run with the following
parameters:

bwa aln ref.fa end1.fastq > end1.sai

bwa aln ref.fa end2.fastq > end2.sai

bwa sampe -a 1000 -f out.sam ref.fa end1.sai end2.sai end1.fastq end2.fastq

[2]

BWA-MEM (v0.7.12) [3] was run using the command:

bwa mem -M ref.fa end1.fastq end2.fastq > out.sam

GSNAP (v2013-10-25) [4] was run with the following options:
gshap -d ref.gmapdb -D ref.gmapdb -k 13 --orientation FR --max-mismatches 0.1
--maxsearch 1 --npaths 1 --ordered --show-refdiff -A sam end1.fastq end2.fastq >

out.sam

NextGenMap (v0.4.9) [5] was run with the following options:
ngm -r ref.fa -1 end1.fastq -2 end2.fastq -k 15 -1 0 -X 800 -i 0.8 -n 1 -p -0 out.sam

Novoalign (v3.01.011, www.novocraft.com) was run with the following options:
novoalign --hdrhd off -i PE 425,80 -r Random -F STDFQ -v 90 -x 5 -0 SAM -d

ref.nix -f end1.fastq end2.fastq > out.sam

Stampy (v1.0.21) [6] was run with the following options:
stampy.py -g ref -h ref --substitutionrate=0.1 -f sam --inputformat=fastq -0

out.sam -M end1.fastq end2.fastq (for simulated data)



stampy.py -g ref -h ref --substitutionrate=0.1 -f sam --inputformat=fastq --xa-
max=3 --xa-max-discordant=10 -o out.sam -M end1.fastq end2.fastq (for real
data)

2. Parameter settings for callers

GATK UnifiedGenotyper (v2.7-2) [7, 8]:

java —jar GenomeAnalysisTK.jar -T UnifiedGenotyper -R ref.fa -L chr6 -L
chr6.interval_list -isr intersection -gim BOTH -mbq 17 --dbsnp
dbsnp_138.hg19.vcf.gz -stand_call_conf 20 -stand_emit_conf 10 -o out.vcf -
align.bam

Note: chr6.interval_list is in the format of chr:start-end.

GATK HaplotypeCaller (v2.7-2) [7, 8]:

java —jar GenomeAnalysisTK.jar -T HaplotypeCaller -R ref.fa -L chr6 -L
chr6.interval_list -isr intersection --genotyping_mode DISCOVERY --dbsnp
dbsnp_138.hg19.vcf.gz -stand_call_conf 20 -stand_emit_conf 10 -o out.vcf -

align.bam

FreeBayes (v9.9.2-27) [9]:

freebayes -f ref.fa -t chr6.bed -C 2 -3 40 -P 0.0001-m0-q17-W1,3-S4-M 3 -B
25 -E 3 -v out.vcf -b in.bam

Note: chr6.bed is in the format of chr<TAB>start<TAB>end

Platypus (v0.5.2) [10]:
Platypus.py callVariants --refFile=ref.fa --regions=chr6.interval_list --ploidy=2 --
maxVariants=15 --minBaseQual=17 --output=out.vcf --bamFiles=align.bam --

maxVariants=50 minMapQual=0 --rmsmqThreshold=0 --hapScoreThreshold=0

SAMtools mpileup (v0.1.19) and BCFtools (consensus-caller) [11]:
samtools mpileup -ugf ref.fa -| chr6.bed -q 0 -Q 17 -B -F 0.002 align.bam |

bcftools view -bvcg - > out.bcf



bcftools view out.bcf > out.vcf

SAMtools mpileup (v1.2) and BCFtools multiallelic-caller [11]:
samtools mpileup -ugf ref.fa -I chr6.bed -q 0 -Q 17 -B -t DP -F 0.002 align.bam |

bcftools call -vmO z - > temp.out.vcf.gz

bcftools norm -m -both -O v -f temp.out.vcf.gz > out.vcf
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Supplementary Figures
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Combination between mapper and caller

Figure S1 Change of INDEL cFailglinugrepSre2cision rate following local
realignment. The change in precision rate is calculated as the precision rate after
local realignment, subtracted by that after duplicate marking. For each of the
mapper- caller combinations (x-axis), the plot shows the distribution of changes
in precision rate across six divergence levels (0.05-10%, by color) and two
coverage depths (5x and 40x, by shape). For the combinations with BWA

mapping, only 0.05-1% divergence levels are shown.
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Figure S2 Local realignment and BQSR for SAMtools/BCFtools consensus-caller
and multiallelic-caller. (A) Scatter plot of the change in INDEL calling sensitivity
after local alignment. (B) Scatter plot of the change in SNP calling sensitivity after
BQSR. Reads from five NA12878 exome data (Additional file 2: Table S1) at 10x,
20x, 40x and full coverage were mapped to the hg19 reference sequence using
six mappers. Alignments were subjected to duplicate marking, local realignment
and BQSR. For each of the 120 datasets (5 exomes, 4 coverage depths and 6
mappers), variants were identified by SAMtools/BCFtools consensus-caller and
multiallelic-caller. Change of known INDEL calling sensitivity (A) was estimated
from the sensitivity of local realignment, subtracted by that of duplicate marking.
Change of known SNP calling sensitivity (B) was estimated from the sensitivity of
BQSR, subtracted by that of local realignment. The coefficient of determination

(R?) was calculated using Pearson correlation coefficient.
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Figure S4 Change of known and novel SNPs in NA12878 after BQSR. SNPs
were called from exome-seq data NA12878 01 and separated into known and

novel. See Figure 5 legend for details.
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Figure S5 Change of known and novel INDELs in NA12878 by BQSR. INDELs
were called from five NA12878 exome-seq data both before and after BQSR. For
each data, the full coverage dataset (about 66-100x) and three subsets of 10x,
20x and 40x coverage were used. INDELs were separated into known (A and B)
and novel (C and D) by intersecting with dbSNP v138, and both were then

compared to the public call set to identify overlapped and method-specific calls.



A total of 500 cases, with 100 cases from GATK HaplotypeCaller and 400 cases

from the other four callers, were assessed. These 500 cases were from five

exome-seq data, four coverage depths, five mappers (BWA-MEM not included)

and five callers. Each case was assessed for change in the number of known

and novel INDELs after BQSR, with positive number indicating increase and

negative number indicating decrease of INDELs. Y-axis represents the proportion

of cases with varying number of change in INDELs.
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Figure S6 Local realignment and BQSR with hg19 versus hg38. (A-B) Change of
INDEL calling sensitivity after local alignment. (C-D) Change of SNP calling
sensitivity after BQSR. Reads from NA12878 04 (Additional file 2: Table S1) at
full coverage were mapped to hg19 and hg38 reference sequences using BWA-
MEM mappers. Variants were identified using five callers (x-axis). See Figure 4

legend for more information.



