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Abstract

DNASTAR offers an integrated suite of software for assembling and analyzing sequence data g ) DNASTAR's integratEd Validated SNP Caller workflow allows the
from all major next-generation sequencing platforms. DNASTAR software supports a variety Targeted Region File use of well-characterized reference materials such as those for the
of key workflows on a desktop computer. Optional, on-demand computing power is also for Gene Panel HapMap/lOOO Genomes CEU female NA12878 developed by the

available through DNASTAR Cloud™ applications. A new Gene Panel with Control Validation ] ]
workflow supports several types of data sets, including lon AmpliSeq™ Comprehensive National Institute of Standards and TEChnOIOgy (NIST) through the

Cancer Panel, lllumina® TruSight™ Cancer Panel, and custom gene panels. This workflow Intersection Genome in a Bottle Consortium ((:“AB).1

facilitates the evaluation of, not just the accuracy of the software’s variant calling, but also the of Reglpns
efficacy of the gene panel targeting. BED File

The Gene Panel with Control Validation workflow allows a well-characterized control to be NIST High- Known Variants

processed and analyzed in parallel with test samples. In the context of the known variants Confidence Regions in Regions
that are.expected to be called, jch'e accuracy of the variant c,allmg results from the control BED File for NA128 VCE File
sample is then calculated, providing a measure of each run’s performance. Recommended

controls include the reference materials provided by the National Institute of Standards and NIST

Technology (NIST) Genome in a Bottle (GIAB) consortium. Known Variants

Gene panel targeting accuracy is determined by multiple factors, including the specificity VCF File for NA1287

of primers and probes used for gene panel design, efficiency of the sequencing technology,
accuracy of the assembly, accuracy of the variant calling, and the filters applied. DNASTAR'’s
SegMan NGen® and ArrayStar® programs provide an accurate alignment algorithm and
variant caller. They then utilize a validated SNP set for the control sample in the form of a VCF
file along with a BED or Manifest file, which specifies targeted regions, to calculate variant- Variant
calling sensitivity, specificity, and accuracy. By utilizing this workflow, users can ultimately Calls
validate their entire process to verify that their targeted variants are being identified. NA12878
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Specific metrics are used to calculate Validation Report results.

Validation Report

Each position in the targeted region is classified into one of four categories:

1. True Positives (TP). Called variants with a corresponding position in the VCF file.

s ok s ) ol ot withot g estion e U e Compare Results Improve Process

3. True Negatives (TN). Called reference bases without a corresponding position in the VCF file.

Use the Validation Report to compare results obtained from using The Validation Report illustrates if targeting efficiency and variant

4. False Negatives (FN). Called reference bases with a corresponding position in the VCF file. ) )
different technologies or processes.

The counts of each class are then used to calculate the False Positive Ratio, False Discovery detection sensitivity are at desired levels. If not, Lasergene

Rate, Sensitivity, Specificity and Balanced Accuracy (Table 1). Sensitivity measures the SeqMan Pro can help identify where to focus improvements.
proportion of true positives that are correctly identified. Specificity measures the proportion

e I Balanced ; : : I .
of true negatives that are correctly identified. Data Sensitivity SpECIﬁCIty Coverage of Targeted Regions Table. A table of genomic coordinates specified in a BED file

Accuracy that provides coverage information for all gene targets.

False Positive Ratio FPR=FP/(FP+TN)
False Discovery Rate FDR=FP/(FP + TP)

lllumina exome? 99.655% 99.998% 99.826% Enrichment Report. Provides a series of summary statistics pertaining to the quality of the

lon Torrent exome?3 97.855% 99.723% 98.789% region capture and assembly processes. This report provides such information as the total
length of the targeted reference sequence and the mean region coverage depth.

Sensitivity Sens. = TP/(TP+FN)

The table above shows the results of the Lasergene Validation Control Workflow when
Speciﬁcity Spec. — TN/(FP +TN) conducted using data sets from two different NGS technologies_ Calculations were done on MiSSing SNP Report. Identifies variants that are known to be in the control reference material

variants detected with a minimum depth of coverage of 20 and PNotRef > .90. PNotRef is the at specific locations but were not detected during a run.
probability that the called base is not the homozygous reference base. This value is used as a
minimum threshold for counting positives in the validation control workflow. For this analysis,

whole exomes were analyzed from both an lllumina paired-end data set’> and an lon Torrent
data set.? the targeting is, all variants can be displayed. This can help with analyzing the effectiveness

Balanced Accuracy (Sens. + Spec.)/2

BED or Manifest file filtering. By default, SNPs and small indels that are aligned outside of

Table 1. Calculations used.
the targeted region are filtered out of the SNP report. To get an assessment of how specific

of the targeting and support decision making regarding possible adjustments needed to the

[Z] Coverage of target region From: NA12878.region_capture.bed =N o) primers or probes, for example, to ensure that pseudo-genes are not being amplified.

Targeted l Mot Targeted ] Enrchment Report ]

[7] Show RPKM Distribution

Mumber Capture Regions: 5529 Selected: 0 |
i Contig 10 Feature Location Length Cowerage Depth % Cowered REft | Read Crt SNP Count | |2

MC_000001 2336215, 2336577 363 2098.94 100.00 % BEA[

Validation Report

MC_000001 2336605, 2336614 10 22410 100.00 % 4407] |=il Coverage of target region From: NAL2878.region_capture.bed [=R|ECR(5
A . " d e _a° I d °| h bl MC_000001 2336643, 2336764 122 188.52 100.00 % 748 Targeted | Not Targeted Envichment Report |
utomahca y generate Statl Shca report etal S t e assem y MC_000001 FPEX10[1] 2336805.23372498 494 100.63 100.00 % 273
- . e re o MC_000001 2337897233795 19 12.42 100.00 % 154
MC_000001 PEX10[1] 2338042.2338083 42 26.29 100.00 % 170
SenSItlv'ty’ SpeCIﬁCIty’ and accuracy' MIC_000001 PEX10[1] 2338133.23382358 103 23948 100.00 % 1014
MC_000001 PEX10[1] 2338272 2338419 148 314893 100.00 % 1173
MC_0000o01 FEX10[1] 2339865, 2340265 401 215.22 100.00 % BRI Title Malue =
MC_0000o01 FEX10[1] 2340291.2340322 32 236.50 100.00 % 1801 Total Length of targeted reference: [ ul=hedel:] -
MC_000001 FPEX10[1] 2341784.2341915 132 rar.oo 100.00 % 2583 Total aligned reads: 445492
MC_000001 FPEX10[1] 2343804,.2343838 34 0.oo 0.00 % 0 Targeted aligned reads: 3540041
MC_000001 PEX10[1] 2343881..2343910 an 4.00 100.00 % 24 Read entichment: f5.01
MIC_000001 2343942 2344035 94 .00 0.00 % 0 Total alighed bases: 401561947 P EIIEAI
MNGC_000001 5822844.59230M 228 2439.28 100.00 % 749 | Targeted aligned bases: 261211508 25737700 25737800 25737900 25738000 25738100 25738200 25738300 25738« L
MC_0000o01 5923100.5923118 19 139.495 100.00 % 1710 Base enrichment: F505 I I I 1 | | I !
NC_DOODD1  NPHP4[1]  5923147.5923367 241 65.32 100.00 % 228 | Mean region coverage depth: 235 - Covrage Threenol —
MC_000001 MPHF4 [1] H923415.5923490 7B 145.08 100.00 % f473 Unifarmity of coverage (Pet = 0.2%mean). 35.40 |§| 227

MNC_000001 MPHF4 [1] 08234924 5824046 123 322.80 100.00 % 1394 | Targetcoverage at 13 899.39 18]

s S NC_DODOD1  NPHP4[1]  5924076.5924088 13 B58.15 100.00% 10156 | Target coverage at 10X 95 78 % Depth of Coverage L]
!l B _000001 a924117 5924118 2 434 80 100.00 % 40218 | Target coverage at 206 93.80 67
e o e e o s 5 '»alan Ced accurac NC_O00DO1  NPHP4[1] 5924372 5924500 129 533 00 10000% 1947 | Targetcoverage at 50X 84 54 2]
: S P S I NC 000001 MPHP4[1]  5924502.5924602 101 295.89 100.00% 129§ | Insert size median: 176 15-
; NC_000DO1  MPHP4[1]  5925136.5925170 35 106.69 100.00 % 849 | Insert size min: 51 o L
: NC_DDODO1  NPHPA[1]  5925272.5925308 38 355.92 10000% 2604 | Insert size max 4170 Pair Consistency |
{ e SfﬂS'ﬁV't + S t 2 NC_000001 §925338.5925358 21 356.10 10000% 3847 | Insertsize SD: 94 23
& y pec, C’ y NC_O00DO1  NPHP4[1]  5926407.5926543 137 237.90 100.00 % 779 | Insert size 25th percentile: 131 107

MIC_000001 A92T064. 59270RS 2 23450 100.00 % 22035 Insern size 7ath percentile: 240
MC_000001 MPHFA [1] A9270595. 5927140 4k 36559 100.00 % 2147 Captured SMPs: 774
— ’, MC_0000o01 HPHFA [1] A927142.5927200 a4 38247 100.00 % 2073 SMPs (Percent found in dbSRPY: 94 45%
MC_0000o01 MPHFPA [1] AU2TTT4.50927925 1452 758910 100.00 % 2374 SMP TsiTv ratio: 281 %
MC_000001 MPHPA 1] 927927 5927931 a4 440,58 100.00 % 2247 SMP HetiHarm ratio: 1.50 ,%
In addition to the Validation Report, there R e oo —— :
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are reports in Lasergene SeqMan Pro that p_siose: — FE— :
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can help identify areas where a process st ——
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might be improved. These include, from o Lz — — :
—
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left to right, the Coverage of Targeted : = r
Region report, the Enrichment Report, and
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