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Pipeline flowchart
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A Inputdata validation 8&QC
A Species specificityheck
A Sequence reads mappingré&inement

A Variantcalling

A Functional Annotation & Lineage Analysis
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Input data validation & QC

Not valid format
report

FastqValidator ver. 1.0.5
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Quality Scores

Q10 90
Q20 99
Q30 99.9

Q40 99.99
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Input data validation & QC

A Fastgformat files

-From nextgeneration Sequencing platforms
-specifically lllumina sequencing

A FastQValidator Version 1.0.5
Are Sequence reads in fastq format or not?




Input data validation & QC
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PRINSEQ-lite ver. 1.0.5
Threshold: Q20

Option:
Quality report
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Input data validation & QC

A Prinseglite.pl Version 1.0.5
-Trim reads based on quality Threshold
QC Threshold: Q20 Average Read Sequence Quality
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Separated box for
further analysis

Option:
KRAKEN ver. 0.10.5 Quality report
Threshold: = 90% MTBC
Provide further details
about species and human
DNA contamination

v

Read mapping and SNP-calling
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Species Specificity check

A Krakenversion 0.10.5

-Is the percentage of reads mappingNtycobacteriuntuberculosis
CompleMBT( above acceptable threshold?

QC Threshold : Percent of reads mapping to MBTID%
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Species Specificity check

12.22 1302330 1302330 U 0 unclassified
87.78 9353224 285 - 1 root
87.77 9352691 246 - 131567 cellular organisms
87.77 9352444 3303 D 2 Bacteria
86.19 9184011 oP 201174  Actinobacteria
86.19 9184011 150 C 1760 Actinobacteria
86.19 9183859 261 - 85003 Actinobacteridae
86.19 9183596 11237 O 2037 Actinomycetales
86.08 9172236 6521 - 85007 Corynebacterineae
86.02 9165625 214 F 1762 Mycobacteriaceae
86.02 9165410 52307 G 1763 Mycobacterium
85.52 9112482 8949921 - 77643 Mycobacterium tuberculosis complex
a7 T56616 50379 5 T773 WMIycobacterium tuberculosis
0.04 4195 4195 - 443149 Mycobacterium tuberculosis CCDC5079
0.01 2842 235 - 1306414 Mycobacterium tuberculosis EAIS
0.01 607 607 - 1310115 Mycobacterium tuberculosis EAIS/NITR206
0 380 380 - 443150 Mycobacterium tuberculosis CCDC5180
0 309 0 - 1306413 Mycobacterium tuberculosis CAS
0 309 309 - 1310114 Mycobacterium tuberculosis CAS/NITR204
0 293 293 - 1306400 Mycobacterium tuberculosis str. Beijing/NITR203
0 137 10 - 395095 Mycobacterium tuberculosis str. Haarlem
0 127 127 - 1304279 Mycobacterium tuberculosis str. Haarlem/NITR202
0 25 25 - 83331 Mycobacterium tuberculosis CDC1551
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Sequencing reads mapping & refinement

{ae
Mapping to ref genome !
BWA-MEM ver, 0.7.12 Option.
QualiMap ver. 2.1.1 Quality report

l Output: .bam file
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SequenCIng reads ma‘pplng & reflnement Relational Sequencing TB Data Platform

A Reference Genome: H37Rv (NC_000962.3)

A BWA MEM: Versio.7.12
- Mapping Tool

A QC Qualimap Versiog.1
- Output Quality Report, inferring mapping
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Sequencing reads mapping & refinement

Y
Removal of duplicate reads
PICARD ver. 1.134

'

Cleaning indels and recalibration
of quality score
GATK ver. 3.4.0




Sequencing reads mapping & refinement
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A Removing duplicate reads

PICARD tools Version 1.134

A Cleaning Indels & recalibration

GATK Version 3.4.0

A Calculation of coverage statistics
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Crith-
Qc )
Variant calling ‘el /
SAMtools BCFtools ver. 1.2
Settings

alternative allele in both strands

Minimum base call quality: Q20

Minimum mapping quality: Q20

Minimum read depth: 210X

Minimum SNP Removal: 3 SNPs in 10 bases
Alternative allele 270% of reads

Output: .vcf file

v

Pileup reads Output needed
SAMtools_mpileup for storage

Output: re-aligned,
------------ re-calibrated .bam

' file
! )

To be defined

Export : Import

S o Sancar sec it — Annotation of SNP calls

mapped datasets
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Relational Sequencing TB Data Platform

A Samtools& Bcftools Versiond.2

-QCThreshold : Q20 Minimum base agillality

-QCThreshold: Q20: Minimum mapping quality
-QCThreshold : Minimum read depth >/= 10X

-QCThreshold: SNP clusters; 3 SNPs in 10 nucleotide bases
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Variant Calling

#H#FORMAT=<ID=DP,Number=1,Type=Integer,Description="Number of high-guality bases">

#H#FORMAT=<ID=DV,Number=1,Type=Integer, Description="Number of high-quality non-reference bases">

#H#FORMAT=<ID=DPR,Number=R, Type=Integer,Description="Number of high-quality bases observed for each allele">
H#HFORMAT=<ID=GT,Number=1, Type=5tring, Description="Genotype">

#H#INFO=<ID=AF1,Number=1,Type=Float,Description="Max-likelihood estimate of the first ALT allele frequency (assuming HWE)">
#H#INFO=<ID=AF2,Number=1,Type=Float,Description="Max-likelihood estimate of the first and second group ALT allele frequency (assuming HWE)">
#H#INFO=<ID=AC1,Number=1,Type=Float, Description="Max-likelihood estimate of the first ALT allele count (no HWE assumption)"=
#HINFO=<ID=MQ,Number=1,Type=Integer,Description="Root-mean-square mapping guality of covering reads">
#H#INFO=<ID=FQ,Number=1,Type=Float,Description="Phred probability of all samples being the same">
#HINFO=<1D=PV4,Number=4, Type=Float, Description="P-values for strand bias, baseQ bias, mapQ bias and tail distance bias">
#H#INFO=<1D=G3,Mumber=3,Type=Float,Description="ML estimate of genotype frequencies"=
#H#INFO=<ID=HWE,Number=1,Type=Float,Description="Chi"*2 based HWE test P-value based on G3">

#EINFO=<1D=DP4,Number=4, Type=Integer,Description="MNumber of high-quality ref-forward , ref-reverse, alt-forward and alt-reverse bases">
#tbcftools_callversion=1.1%% 011

##hcftools_callCommand=call -vcf GQ Output/14RF2726/tmp/SamTools/samtools.mpileup

H#EFILTER=<ID=SnpCluster,Description="Filters clusters of 'INT1' or more SMNPs within a run of 'INT2' bases [win=10,count=3]">
#HFILTER=<ID=CQual,Description="Minimum value of the QUAL field [20]"=

#HFILTER=<ID=MinMQ, Description="Minimum RMS mapping quality for SNPs (INFO/MQ) [20]">

#HFILTER=<ID=MinDP,Description="Minimum read depth (INFO/DP or INFO/DP4) [10]">

##source_20150923.1=vcf-annotate(ra40) --filter SnpCluster=3,10/Qual=20/MinDP=10/MinMQ=20 Output/14RF2726/tmp/SamTools/SamTools.vcf

#CHROM  POS D REF ALT QUAL FILTER INFO FORMAT GATK 14RF2726
NC_000962 1977 . A G 999 PASS DP=63;VDB=0.917493;5GB=28.4194;N GT:PL:DP:DV:DPR 1/1:255,135,0:45:45:0,45,0  1/1:0,0,0:0:0:0,0,0
NC_000962 4013 . T C 999 PASS DP=122;VDB=0.975689;5G6=55.4518;| GT:PL:DP:DV:DPR 1/1:255,253,0:84:84:0,84,0  1/1:0,0,0:0:0:0,0,0
NC_000962 7362 . G c 999 PASS DP=80;VDB=0.831474:5GB=39.5094; GT:PL:DP:DV:DPR 1/1:255,184,0:61:61:0,61,0  1/1:0,0,0:0:0:0,0,0
NC_000962 7585 . G c 999 PASS DP=80;VDB=0.558776;5GB=45.0546;N GT:PL:DP:DV:DPR 1/1:255,208,0:69:69:0,69,0  1/1:0,0,0:0:0:0,0,0
NC_000962 9304 G A 999 PASS DP=107;VDB=0.80841:5GB=51.2929;N GT:PL:DP:DV:DPR 1/1:255,235,0:78:78:0,78,0  1/1:0,0,0:0:0:0,0,0
NC 000962 11879 . A G 999 PASS DP=84;VDB=0.325714:5GB=38.8163;N GT:PL:DP:DV:DPR 1/1:255,181,0:60:60:0,60,0  1/1:0,0,0:0:0:0,0,0
NC 000962 12197 . C G 999 PASS DP=66;VDB=0.0156088;5GB=32.578;R GT:PL:DP:DV:DPR 1/1:255,132,0:52:51:1,51,0  1/1:0,0,0:0:0:0,0,0
NC_000962 143251 . G A 999 PASS DP=62;VDB=0.1084;5GB=23.5683;MQ, GT:PL:DP:DV:DPR 1/1:255,111,0:38:38:0,37,1,0 1/1:0,0,0:0:0:0,0,0,0
NC 000962 14785 . T c 999 PASS DP=86;VDB=0.182684:5GB=45.7477;N GT:PL:DP:DV:DPR 1/1:255,211,0:70:70:0,70,0  1/1:0,0,0:0:0:0,0,0
NC 000962 17608 . G c 999 PASS DP=50;VDB=0.178149;SGB=19.4123;N GT:PL:DP:DV:DPR 1/1:255,96,0:32:32:0,32,0  1/1:0,0,0:0:0:0,0,0
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Functional Annotation and Lineage Analysis

Input: VCF file (Raw)

FILTER VCF File
Custom Script

. Filtered
VCF file

I .
Functional Annotatio Output: | > Mapping to ReseqTB
& Lineage Analysis Annotation Database
SnpEff Ver. 4.1 & Report & Lineage
custom Script Report
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Functional Annotation & Lineage Analysis i Bacio i T5 Bt st

A Filtering output VCF file
-Customloci bed list & vcftools Version 0.1.126

A Initial annotation
-SnpEfiVersion 4.1

A Reformatting annotation and Lineage analysis
-CustomScript
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Annotation Report




