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Key steps on pipeline

Å Input data validation & QC

Å Species specificity check

Å Sequence reads mapping & refinement

Å Variant calling

Å Functional Annotation & Lineage Analysis



Input data validation & QC



Quality Scores

QUALITYSCORE ACCURACY (%)

Q10 90

Q20 99

Q30 99.9

Q40 99.99



Input data validation & QC

Å Fastq format files

-From next-generation Sequencing platforms

-specifically Illumina sequencing

Å FastQValidator Version 1.0.5

Are Sequence reads in fastq format or not?



Input data validation & QC



Input data validation & QC

Å Prinseq-lite.pl Version 1.0.5

- Trim reads based on quality Threshold

QC Threshold:  Q20 Average Read Sequence Quality



Species Specificity check



Species Specificity check

Å Kraken version 0.10.5

-Is the percentage of reads mapping to Mycobacterium tuberculosis 
Complex(MBTC) above acceptable threshold?

QC Threshold : Percent of reads mapping to MBTC -> 90%



Species Specificity check



Sequencing reads mapping & refinement



Sequencing reads mapping & refinement

Å Reference Genome: H37Rv (NC_000962.3)

Å BWA MEM: Version 0.7.12

- Mapping Tool

Å QC: Qualimap Version 2.1

- Output: Quality Report, inferring mapping 



Sequencing reads mapping & refinement



Sequencing reads mapping & refinement

ÅRemoving duplicate reads

PICARD tools Version 1.134

ÅCleaning Indels & recalibration

GATK Version 3.4.0 

ÅCalculation of coverage statistics



Variant Calling



Variant Calling

Å Samtools & Bcftools Version 1.2

-QC Threshold : Q20 Minimum base call quality

-QC Threshold:  Q20: Minimum mapping quality

-QC Threshold : Minimum read depth >/= 10X

-QC Threshold:  SNP clusters; 3 SNPs in 10 nucleotide bases



Variant Calling



Pipeline flowchart
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Functional Annotation & Lineage Analysis

Å Filtering output VCF file

-Custom loci bed list & vcftools Version 0.1.126

Å Initial annotation

-SnpEff Version 4.1

Å Reformatting annotation and Lineage analysis

-Custom Script



Annotation Report


