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Emerging	technologies	improve genomes



Identification	of	SVs	with	long	reads

Sedlazeck et	al.	Nature	Methods	(2018)



Short-read	validation	/	False	Discovery
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Illumina	data
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Upcoming:	Princess	

• Snakemake pipeline	to:
• Call	SNPs
• Call	SVs
• Phase	SNPs	+	SVs

• Includes	helpful	options
• Parameter	estimation
• Parental	phasing
• Summary	statistics	and	plots

• Read	length
• Mapping	statistics
• Variation	statistics
• Phasing	length	statistics

Medhat Mahmoud



Princess	

1. Mapping	of	long	reads

2. SNP	+	SVs	calling	based	on	these	reads

3. Phasing	of	SNP	+	SVs
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NGMLR

1. Split	the	reads:
• Translocations
• Inversions
• Duplications

2. Improve	alignment:
• Insertions
• Deletions

Philipp
Rescheneder
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Clairvoyante

Ruibang Luo



Sniffles
• Parameter	estimation
• Analyzing:	
• split	reads
• alignment	events	
• noisy	regions

• Detect	sequencing	artifacts

• Optional:	
• Genotype	estimation
• Clustering/phasing	of	SVs
• Sequence	resolved	indels
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Sniffles:	HLA-F	deletion

PacBio:	
HS-1011

RNA-Seq
HS-1011
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FPKM:	54.2613

FPKM:	19.3986

FPKM:	16.9305
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CrossStitch

• Phasing:
• Hapcut2	SNP	phasing
• Stitching	phased	SNPs	+	SVs	calls

• Localized	assembly
• Improving	insertion	calls	in	Sniffles.

Michael	Kirsche



TPMT
● TPMT	gene	- encodes	the	enzyme	that	metabolizes	thiopurine drugs

● 3	drugs:	azathioprine,	mercaptopurine,	thioguanine
○ Chemotherapy	for	pediatric	leukemia

● Two	variants,	rs1800460	and	rs1142345	(>8000	bases	apart)
○ cis:	TPMT*1/*3A	diplotype (intermediate	metabolizer)
○ trans:	TPMT*3B/*3C	diplotype (poor	metabolizer)
○ *1/*3A	diplotype is	more	common	but	less	severe	than	*3B/*3C



Phasing:	TPMT
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Phasing:	Chr6
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PRINCESS:	Phase	Resolution	IN		
Comprehensive	Small	and	Structural	variants

• Focuses	on	high	precision	(95+).	

• Will	provide:	
• Parameter	optimization
• Provides	QC	and	automatic	parameter	adaption.
• Optional	takes	parental	SNPs	into	account.	

Data	(HG002) F-measure	SVs F-measure	SNP

~17x long	 reads 79.19 46.8

~17x	CCS 91.75 93.93
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