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Fig. S1. Workflow for defining highly reproducible variants (HRVs) and highly reproducible regions
(HRRs). The consensus progress consists of two parts: call set and genome region. The BAM files
obtained from mapping were used to generate mappable regions. All mappable regions for a
sample were analyzed to identify the consensus genome regions which was shared by most of
the mappable regions. The difficult genome regions defined in the GIAB project were filtered
from the consensus regions and the resulting regions were termed as “callable regions” for the
sample. The callable regions were used to filter all call sets. Based on the filtered call sets, HRVs
were determined by removing discordant variants among the replicates, labs, aligners, and
callers. The variants not concordant between the twin samples and/or violating Mendelian rule
were also identified as discordant variants and were removed. The resulting variants were
reproducible among most of the replicates, labs, aligners and callers and compliant with
Mendelian rule and were defined as HRVs. The discordant variants were used to filter the callable
regions, removing the genome regions around the discordant variants (with a 50 bp extension to
both left and right sides) if no HRVs existed in such regions. Otherwise, half of the extended
regions were removed. The resulting callable regions were defined as HRRs for the sample.
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Fig. S2. Highly reproducible SNVs in the samples (x-axis ticks). Four-letter codes are used for samples
(HM-A: NA10835; HM-C: NA12248; HM-D: NA12249; HGOO01: GIAB reference sample NA12878; CQ-5 and
CQ-6: Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese mother). The left
eight and right eight stacked bars show the base composition (left y-axis) of the highly reproducible
SNVs in the coding regions and non-coding regions (x-axis label), respectively. The four bases are color
coded (blue for G, red for C, yellow for A, and purple for T). The black dashed line represents the
frequency of G and C in the reference genome. The solid white circles show the percentage of SNVs (left
y-axis) in the coding region (1.52-1.57%) and non-coding region (98.43-98.48%). The solid cyan
diamonds depict the number of SNVs (right y-axis in log10 unit) in the coding region (49516-50588) and
non-coding region (3,133175-3209889).
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Fig. S3. Highly reproducible insertions in the samples (x-axis ticks). Four-letter codes are used for
samples (HM-A: NA10835; HM-C: NA12248; HM-D: NA12249; HGOO1: GIAB reference sample NA12878;
CQ-5 and CQ-6: Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese mother).
The left eight and right eight stacked bars show the base composition (left y-axis) of the highly
reproducible insertions in the coding regions and non-coding regions (x-axis label), respectively. The four
bases are color coded (blue for G, red for C, yellow for A, and purple for T). The black dashed line
represents the frequency of G and C in the reference genome. The solid white circles show the
percentage of insertions (left y-axis) in the coding region (1.06-1.11%) and non-coding region (98.89-
98.94%). The solid cyan diamonds depict the number of insertions (right y-axis, in log10 unit) in the
coding region (1967-2586) and non-coding region (183772-236155).
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Fig. S4. Highly reproducible deletions in the samples (x-axis ticks). Four-letter codes are used for
samples (HM-A: NA10835; HM-C: NA12248; HM-D: NA12249; HG001: GIAB reference sample NA12878;
CQ-5 and CQ-6: Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese mother).
The left eight and right eight stacked bars show the base composition (left y-axis) of the highly
reproducible deletions in the coding regions and non-coding regions (x-axis label), respectively. The four
bases are color coded (blue for G, red for C, yellow for A, and purple for T). The black dashed line
represents the frequency of G and C in the reference genome. The solid white circles show the
percentage of deletions (left y-axis) in the coding region (1.09-1.12%) and none-coding region (98.88-
98.91%). The solid cyan diamonds depict the number of deletions (right y-axis, in log10 unit) in the
coding region (1706-2242) and non-coding region (155255-197150).
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Fig. S5. Technical repeatability of SNVs. Samples are color coded as shown in the top left corner. Four-
letter codes are used for samples (HM-A: NA10835; HM-C: NA12248; HM-D: NA12249; HG001: GIAB
reference sample NA12878; CQ-5 and CQ-6: Chinese quartet twin daughters; CQ-7: Chinese quartet
father; CQ8: Chinese mother). The repeatability distributions from the call sets without or with bed file
filtering in the original study are plotted with solid and dashed curves respectively, while the repeatability
distributions from the call sets without or with bed file filtering in the confirmatory study are plotted with
dotted and dash-dot curves respectively.
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Fig. S6. Technical repeatability of insertions. Samples are color coded as shown in the top left corner.
Four-letter codes are used for samples (HM-A: NA10835; HM-C: NA12248; HM-D: NA12249; HG0O01: GIAB
reference sample NA12878; CQ-5 and CQ-6: Chinese quartet twin daughters; CQ-7: Chinese quartet
father; CQ8: Chinese mother). The repeatability distributions from the call sets without or with bed file
filtering in the original study are plotted with solid and dashed curves respectively, while the repeatability
distributions from the call sets without or with bed file filtering in the confirmatory study are plotted with
dotted and dash-dot curves respectively.
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Fig. S7. Technical repeatability of deletions. Samples are color coded as shown in the top left corner.
Four-letter codes are used for samples (HM-A: NA10835; HM-C: NA12248; HM-D: NA12249; HG0O01: GIAB
reference sample NA12878; CQ-5 and CQ-6: Chinese quartet twin daughters; CQ-7: Chinese quartet
father; CQ8: Chinese mother). The repeatability distributions from the call sets without or with bed file
filtering in the original study are plotted with solid and dashed curves respectively, while the repeatability
distributions from the call sets without or with bed file filtering in the confirmatory study are plotted with
dotted and dash-dot curves respectively.
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Fig. S8. Scatter plots of repeatability of replicate pairs of original HapMap sample data without
filtering by HRRs. The points represent repeatability of two replicate pairs. Three types of variants
are colored in three different colors: red for SNV, green for Insertion and blue for Deletion. The
x-axis depicts repeatability calculated from one replicate pair, while the y-axis represents
repeatability from the other replicate pair. Three comparison pairs presented in different shapes:
circle for comparison between replicate pairs 1&2 and 1&3; upward triangles for replicate pairs
1&2 and 2&3; downward triangles for replicate pairs 1&3 and 2&3.
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Fig. S9. Scatter plots of repeatability of replicate pairs of original Chinese Quartet sample data
without filtering by HRRs. The points represent repeatability of two replicate pairs. Three types
of variants are colored in three different colors: red for SNV, green for Insertion and blue for
Deletion. The x-axis depicts repeatability calculated from one replicate pair, while the y-axis
represents repeatability from the other replicate pair. Three comparison pairs presented in
different shapes: circle for comparison between replicate pairs 1&2 and 1&3; upward triangles
for replicate pairs 1&2 and 2&3; downward triangles for replicate pairs 1&3 and 2&3.
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Fig. $10. Scatter plots of repeatability of replicate pairs of original data HapMap sample data with
filtering by HRRs. The points represent repeatability of two replicate pairs. Three types of variants
are colored in three different colors: red for SNV, green for Insertion and blue for Deletion. The
x-axis depicts repeatability calculated from one replicate pair, while the y-axis represents
repeatability from the other replicate pair. Three comparison pairs presented in different shapes:
circle for comparison between replicate pairs 1&2 and 1&3; upward triangles for replicate pairs
1&2 and 2&3; downward triangles for replicate pairs 1&3 and 2&3.
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Fig. S11. Scatter plots of repeatability of replicate pairs of original Chinese Quartet sample data
with filtering by HRRs. The points represent repeatability of two replicate pairs. Three types of
variants are colored in three different colors: red for SNV, green for Insertion and blue for
Deletion. The x-axis depicts repeatability calculated from one replicate pair, while the y-axis
represents repeatability from the other replicate pair. Three comparison pairs presented in
different shapes: circle for comparison between replicate pairs 1&2 and 1&3; upward triangles
for replicate pairs 1&2 and 2&3; downward triangles for replicate pairs 1&3 and 2&3.

11



-
(=

=
©

=
o

SNV
* INS
« DEL

S
o

. y o Replicate_12vs13
y A a Replicate_12vs23
0 Replicate_13vs23

Repeatability of Replicate-B
o
N

S
L

0.5 0.6 0.7 0.8 0.9 1.0
Repeatability of Replicate-A

Fig. S12. Scatter plots of repeatability of replicate pairs of confirmatory HapMap sample data
without filtering by HRRs. The points represent repeatability of two replicate pairs. Three types
of variants are colored in three different colors: red for SNV, green for Insertion and blue for
Deletion. The x-axis depicts repeatability calculated from one replicate pair, while the y-axis
represents repeatability from the other replicate pair. Three comparison pairs presented in
different shapes: circle for comparison between replicate pairs 1&2 and 1&3; upward triangles
for replicate pairs 1&2 and 2&3; downward triangles for replicate pairs 1&3 and 2&3.
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Fig. S13. Scatter plots of repeatability of replicate pairs of confirmatory Chinese Quartet sample
data with filtering by HRRs. The points represent repeatability of two replicate pairs. Three types
of variants are colored in three different colors: red for SNV, green for Insertion and blue for
Deletion. The x-axis depicts repeatability calculated from one replicate pair, while the y-axis
represents repeatability from the other replicate pair. Three comparison pairs presented in
different shapes: circle for comparison between replicate pairs 1&2 and 1&3; upward triangles
for replicate pairs 1&2 and 2&3; downward triangles for replicate pairs 1&3 and 2&3.
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Fig. S14. Scatter plots of repeatability of replicate pairs of confirmatory HapMap sample data
with filtering by HRRs. The points represent repeatability of two replicate pairs. Three types of
variants are colored in three different colors: red for SNV, green for Insertion and blue for
Deletion. The x-axis depicts repeatability calculated from one replicate pair, while the y-axis
represents repeatability from the other replicate pair. Three comparison pairs presented in
different shapes: circle for comparison between replicate pairs 1&2 and 1&3; upward triangles
for replicate pairs 1&2 and 2&3; downward triangles for replicate pairs 1&3 and 2&3.
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Fig. S15. Scatter plots of repeatability of replicate pairs of confirmatory Chinese Quartet sample
data with filtering by HRRs. The points represent repeatability of two replicate pairs. Three types
of variants are colored in three different colors: red for SNV, green for Insertion and blue for
Deletion. The x-axis depicts repeatability calculated from one replicate pair, while the y-axis
represents repeatability from the other replicate pair. Three comparison pairs presented in
different shapes: circle for comparison between replicate pairs 1&2 and 1&3; upward triangles
for replicate pairs 1&2 and 2&3; downward triangles for replicate pairs 1&3 and 2&3.
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Fig. S16. Technical repeatability for aligners. The average technical repeatability values are calculated
for different types of call sets (given in the row names) from the same aligners (depicted in second part
of the column names) and displayed in the heatmap with color legend shown in the right. The first 3
columns are repeatability in SNVs. The middle three columns are repeatability in insertions. The last 3
columns are repeatability in deletions. The row name are coded in three letters: the first letter indicates
the call sets are filtered with HRRs (Y) or not (N); the second letter denotes the call sets are from original
study (O) or confirmatory study (C); the third letter gives samples (A: NA10835; C: NA12248; D:
NA12249; N: NA12878; 5 and 6: Chinese quartet twin daughters; 7: Chinese quartet father; 8: Chinese
mother).
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Fig. S17. Technical repeatability for callers. The average technical repeatability values are calculated for
different types of call sets (given in the row names) from the same callers (depicted in second part of the
column names; ISAAC* indicates the call sets in original study are from ISAAC but the call sets from the
confirmatory study are from Strelka) and displayed in the heatmap with color legend shown in the right.
The first 3 columns are repeatability in SNVs. The middle 3 columns are repeatability in insertions. The
last 3 columns are repeatability in deletions. The row name are coded in 3 letters: the first letter
indicates the call sets are filtered with HRRs (Y) or not (N); the second letter denotes the call sets are
from original study (O) or confirmatory study (C); the third letter gives samples (A: NA10835; C:
NA12248; D: NA12249; N: NA12878; 5 and 6: Chinese quartet twin daughters; 7: Chinese quartet father;
8: Chinese mother).
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Fig. S18. Scatter plot of lab pair reproducibility for original CQ set without filtering by HRRs. The
points represent lab reproducibility of two lab pairs for the same replicate. The x-axis depicts
reproducibility calculated from one optional lab pair, while y-axis represent reproducibility from
the other optional lab pair. Three type of variants are plotted in three different shapes: circle for
SNV, triangle point up for (INS) Insertion and triangle point down for DEL(Deletion). Three
comparison pair presented in different colors: red for comparison between reproducibility from
lab pair ARD_NVG and reproducibility from lab pair ARD_WUX; green for comparison between
reproducibility from lab pair ARD_NVG and reproducibility from lab pair NVG_WUX; blue for
comparison reproducibility from lab pair ARD_WUX and reproducibility from lab pair NVG_WUX.
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Fig. S19. Scatter plot of lab pair reproducibility for original CQ set with filtering by HRRs. The
points represent lab reproducibility of two lab pairs for the same replicate. The x-axis depicts
reproducibility calculated from one optional lab pair, while y-axis represent reproducibility from
the other optional lab pair. Three type of variants are plotted in three different shapes: circle for
SNV, triangle point up for (INS) Insertion and triangle point down for DEL(Deletion). Three
comparison pair presented in different colors: red for comparison between reproducibility from
lab pair ARD_NVG and reproducibility from lab pair ARD_WUX; green for comparison between
reproducibility from lab pair ARD_NVG and reproducibility from lab pair NVG_WUX; blue for
comparison reproducibility from lab pair ARD_WUX and reproducibility from lab pair NVG_WUX.
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Fig. S20. Lower bound of lab reproducibility (y-axes) of SNVs (a), upper bound of lab
reproducibility (y-axes) of SNVs (b), lower bound of lab reproducibility (y-axes) of insertions (c),
upper bound of lab reproducibility (y-axes) of insertions (d), lower bound of lab reproducibility
(y-axes) of deletions (e), and upper bound of lab reproducibility (y-axes) of deletions (f). The
bars represent means and the sticks give standard deviations of lab reproducibility values for
the samples (blue), aligners (red) and callers (green) indicated at the x-axes.
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Fig. S21. Scatter plot for lab pair’s impact on aligner reproducibility for original CQ call sets
without filtering by HRRs. The points represent aligner reproducibility in three lab pairs for
various sample set. Three type of variants are plotted in three different shapes: circle for SNV, up
triangle for INS (Insertion) and down triangle for DEL(Deletion). The x-axis depicts aligner
reproducibility calculated from one lab, while y-axis represent aligner reproducibility from the
other lab. Three comparison pair presented in different colors: red for ARD versus NVG, green
for ARD versus NVG, blue for NVG versus WUX.

21



1.0

o
bd

=)
o
l

o
i

o SNV
s INS
v DEL

Reproducibility of Lab pair-B
o
o

- ARD_NVG
« ARD_WUX
0.5- + NVG_WUX

0.5 0.6 0.7 0.8 0.9 1.0
Reproducibility of Lab pair-A

Fig. S22. Scatter plot for lab pair’s impact on aligner reproducibility for original CQ call sets with
filtering by HRRs. The points represent aligner reproducibility in three lab pairs for various sample
set. Three type of variants are plotted in three different shapes: circle for SNV, up triangle for INS
(Insertion) and down triangle for DEL(Deletion). The x-axis depicts aligner reproducibility
calculated from one lab, while y-axis represent aligner reproducibility from the other lab. Three
comparison pair presented in different colors: red for ARD versus NVG, green for ARD versus
NVG, blue for NVG versus WUX.
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Fig. $23. Aligner reproducibility in SNVs (y-axes). The bars represent means and the sticks give
standard deviations of aligner reproducibility values for the samples (blue, HM-A: NA10835;
HM-C: NA12248; HM-D: NA12249; HG001: GIAB reference sample NA12878; CQ-5 and CQ-6:
Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese mother),
labs/library kits (red) and callers (green) indicated at the x-axes. a) lower bound of
reproducibility from original data; b) upper bound reproducibility of original data; c) lower
bound of reproducibility from confirmatory data; d) upper bound of reproducibility from
confirmatory data.
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Fig. S24. Aligner reproducibility in insertions (y-axes). The bars represent means and the sticks
give standard deviations of aligner reproducibility values for the samples (blue, HM-A:
NA10835; HM-C: NA12248; HM-D: NA12249; HG001: GIAB reference sample NA12878; CQ-5
and CQ-6: Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese quartet
mother), labs/library kits (red) and callers (green) indicated at the x-axes. a) lower bound of
aligner reproducibility from original data; b) upper bound of aligner reproducibility from
original data; c) lower bound of aligner reproducibility from confirmatory data; d) upper bound
of aligner reproducibility from confirmatory data.
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Fig. $25. Aligner reproducibility in deletions (y-axes). The bars represent means and the sticks
give standard deviations of aligner reproducibility values for the samples (blue, HM-A:
NA10835; HM-C: NA12248; HM-D: NA12249; HG001: GIAB reference sample NA12878; CQ-5
and CQ-6: Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese
mother), labs/library kits (red) and callers (green) indicated at the x-axes. a) lower bound of
aligner reproducibility from original data; b) upper bound of aligner reproducibility from
original data; c) lower bound of aligner reproducibility from confirmatory data; d) upper bound
of aligner reproducibility from confirmatory data.
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Fig. $26. Caller reproducibility in SNVs (y-axes). The bars represent means and the sticks give
standard deviations of caller reproducibility values for the samples (blue, HM-A: NA10835; HM-
C: NA12248; HM-D: NA12249; HG001: GIAB reference sample NA12878; CQ-5 and CQ-6:
Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese quartet mother),
labs/library kits (red) and aligners (green) indicated at the x-axes. a) lower bound of caller
reproducibility from original data; b) upper bound of caller reproducibility from original data; c)
lower bound of caller reproducibility from confirmatory data; d) upper bound of caller
reproducibility from confirmatory data.
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Fig. S27. Caller reproducibility in insertions (y-axes). The bars represent means and the sticks
give standard deviations of caller reproducibility values for the samples (blue, HM-A: NA10835;
HM-C: NA12248; HM-D: NA12249; HG001: GIAB reference sample NA12878; CQ-5 and CQ-6:
Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese quartet mother),
labs/library kits (red) and aligners (green) indicated at the x-axes. a) lower bound of caller
reproducibility from original data; b) upper bound of caller reproducibility from original data; c)
lower bound of caller reproducibility from confirmatory data; d) upper bound of caller
reproducibility from confirmatory data.
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Fig. $28. Caller reproducibility in deletions (y-axes). The bars represent means and the sticks
give standard deviations of caller reproducibility values for the samples (blue, HM-A: NA10835;
HM-C: NA12248; HM-D: NA12249; HG001: GIAB reference sample NA12878; CQ-5 and CQ-6:
Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese mother),
labs/library kits (red) and aligners (green) indicated at the x-axes. a) lower bound of caller
reproducibility from original data; b) upper bound of caller reproducibility from original data; c)
lower bound of caller reproducibility from confirmatory data; d) upper bound of caller
reproducibility from confirmatory data.
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Fig. S29. GATK impact on repeatability of original HapMap data without filtering by HRRs. The
points represent repeatability for pipelines with GATK realignment and without GATK
realignment for various sample sets. Three type of variants are colored in three different colors:
red for SNV, green for Insertion and blue for Deletion. Different samples are presented in
different shapes. The x-axis depicts repeatability calculated from pipelines without GATK
realignment in their variant calling progress, while y-axis represents repeatability from the
related pipeline (the same aligner and caller) with GATK realignment.
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Fig. $30. GATK impact on repeatability of original CQ data without filtering by HRRs. The points
represent repeatability for pipelines with GATK realignment and without GATK realignment for
various sample sets. Three type of variants are colored in three different colors: red for SNV,
green for Insertion and blue for Deletion. Different samples are presented in different shapes.
The x-axis depicts repeatability calculated from pipelines without GATK realignment in their

variant calling progress, while y-axis represents repeatability from the related pipeline (the same
aligner and caller) with GATK realignment.
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Fig. S31. GATK impact on repeatability of original HapMap data with filtering by HRRs. The points
represent repeatability for pipelines with GATK realignment and without GATK realignment for
various sample sets. Three type of variants are colored in three different colors: red for SNV,
green for Insertion and blue for Deletion. Different samples are presented in different shapes.
The x-axis depicts repeatability calculated from pipelines without GATK realignment in their

variant calling progress, while y-axis represents repeatability from the related pipeline (the same
aligner and caller) with GATK realignment.
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Fig. $32. GATK impact on repeatability of original CQ data with filtering by HRRs. The points
represent repeatability for pipelines with GATK realignment and without GATK realignment for
various sample sets. Three type of variants are colored in three different colors: red for SNV,
green for Insertion and blue for Deletion. Different samples are presented in different shapes.
The x-axis depicts repeatability calculated from pipelines without GATK realignment in their

variant calling progress, while y-axis represents repeatability from the related pipeline (the same
aligner and caller) with GATK realignment.
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Fig. S33. Scatter plot of the impact of GATK realignment on lab reproducibility for original CQ
data without filtering by HRRs. The points represent lab reproducibility of variants called from
alignments with GATK realignment and without GATK realignment. Three type of variants are
colored in three different colors: red for SNV, green for Insertion and blue for Deletion. Different
samples are presented in different shapes. The x-axis depicts lab reproducibility calculated from
variants obtained without GATK realignment, while the y-axis represents lab reproducibility of
variants obtained with GATK realignment.
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Fig. S34. Scatter plot of the impact of GATK realignment on lab reproducibility for original CQ
data with filtering by HRRs. The points represent lab reproducibility of variants called from
alignments with GATK realignment and without GATK realignment. Three type of variants are
colored in three different colors: red for SNV, green for Insertion and blue for Deletion. Different
samples are presented in different shapes. The x-axis depicts lab reproducibility calculated from
variants obtained without GATK realignment, while the y-axis represents lab reproducibility of
variants obtained with GATK realignment.
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Fig. $35. Scatter plot for the impact of GATK realignment on aligner reproducibility of original
HapMap data without filtering by HRRs. The points represent aligner reproducibility for calling
pipelines with GATK realignment and without GATK realignment for various sample sets (HM-A:
NA10835; HM-C: NA12248; HM-D: NA12249). Three type of variants are colored in three different
colors: red for SNV, green for Insertion and blue for Deletion. Different samples are presented
in different shapes. The x-axis depicts aligner reproducibility without GATK realignment in variant
calling, while the y-axis represents aligner reproducibility with GATK realignment.

35



1.0

s
0.91 - .
T 0.81
o
E
'9 j?}f?" f@
: Ny S
: a & ‘);
=1
s
SNV
0.6 ‘. INS
@ DEL
o CQ-5
s CQ-6
! =
0.5 -
0.5 0.6 0.7 - L |

Without Realignment

Fig. S36. Scatter plot for the impact of GATK realignment on aligner reproducibility of original CQ
data without filtering by HRRs. The points represent aligner reproducibility for calling pipelines
with GATK realignment and without GATK realignment for various sample sets (CQ-5 and CQ-6:
Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese quartet mother).
Three type of variants are colored in three different colors: red for SNV, green for Insertion and
blue for Deletion. Different samples are presented in different shapes. The x-axis depicts aligner

reproducibility without GATK realignment in variant calling, while the y-axis represents aligner
reproducibility with GATK realignment.
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Fig. S37. Scatter plot for the impact of GATK realignment on aligner reproducibility of original
HapMap data with filtering by HRRs. The points represent aligner reproducibility for calling
pipelines with GATK realignment and without GATK realignment for various sample sets (HM-A:
NA10835; HM-C: NA12248; HM-D: NA12249). Three type of variants are colored in three different
colors: red for SNV, green for Insertion and blue for Deletion. Different samples are presented
in different shapes. The x-axis depicts aligner reproducibility without GATK realignment in variant
calling, while the y-axis represents aligner reproducibility with GATK realignment.
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Fig. S38. Scatter plot for the impact of GATK realignment on aligner reproducibility of original CQ
data with filtering by HRRs. The points represent aligner reproducibility for calling pipelines with
GATK realignment and without GATK realignment for various sample sets (CQ-5 and CQ-6:
Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese quartet mother).
Three type of variants are colored in three different colors: red for SNV, green for Insertion and
blue for Deletion. Different samples are presented in different shapes. The x-axis depicts aligner
reproducibility without GATK realignment in variant calling, while the y-axis represents aligner
reproducibility with GATK realignment.

38



1.0

0.91 i
0.8+
c
3 0.71
£
c
IQO 6.
E .
o
o S
S05 ah
= e
] . SNV
0.4+ ° INS
- DEL
0.3 § ¥ (G o HM-A
' 7 s HM-C
& © HM-D
0.21
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Without Realignment

Fig. $39. Scatter plot for the impact of GATK realignment on caller reproducibility of original
HapMap data without filtering by HRRs. The points represent caller reproducibility for calling
pipelines with GATK realignment and without GATK realignment for various sample sets (HM-A:
NA10835; HM-C: NA12248; HM-D: NA12249). Three type of variants are colored in three different
colors: red for SNV, green for Insertion and blue for Deletion. Different samples are presented
in different shapes. The x-axis depicts caller reproducibility without GATK realignment in variant
calling, while the y-axis represents caller reproducibility with GATK realignment.
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Fig. S40. Scatter plot for the impact of GATK realignment on caller reproducibility of original CQ
data without filtering by HRRs. The points represent caller reproducibility for calling pipelines
with GATK realignment and without GATK realignment for various sample sets (CQ-5 and CQ-6:
Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese quartet mother).
Three type of variants are colored in three different colors: red for SNV, green for Insertion and
blue for Deletion. Different samples are presented in different shapes. The x-axis depicts caller

reproducibility without GATK realignment in variant calling, while the y-axis represents caller
reproducibility with GATK realignment.
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Fig. S41. Scatter plot for the impact of GATK realignment on caller reproducibility of original
HapMap data with filtering by HRRs. The points represent caller reproducibility for calling
pipelines with GATK realignment and without GATK realignment for various sample sets (HM-A:
NA10835; HM-C: NA12248; HM-D: NA12249). Three type of variants are colored in three different
colors: red for SNV, green for Insertion and blue for Deletion. Different samples are presented
in different shapes. The x-axis depicts caller reproducibility without GATK realignment in variant
calling, while the y-axis represents caller reproducibility with GATK realignment.
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Fig. S42. Scatter plot for the impact of GATK realignment on caller reproducibility of original CQ
data with filtering by HRRs. The points represent caller reproducibility for calling pipelines with
GATK realignment and without GATK realignment for various sample sets (CQ-5 and CQ-6:
Chinese quartet twin daughters; CQ-7: Chinese quartet father; CQ8: Chinese quartet mother).
Three type of variants are colored in three different colors: red for SNV, green for Insertion and
blue for Deletion. Different samples are presented in different shapes. The x-axis depicts caller

reproducibility without GATK realignment in variant calling, while the y-axis represents caller
reproducibility with GATK realignment.
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