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What we do 
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Collaborative scientific innovation 

4 

SeqAlto	
  



Data Volume 
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Consider: Multi-sample Analysis 
Single-sample 

limited interpretability 

Multi-sample 
facilitates study of family or population 
Rare variants, de novo mutations, etc 

Academic and commercial needs 
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Consider: Multi-sample Analysis 
Natural Storage 

Per-sample, sorted by loci 

Cross-sample analysis 
Trio/population variant-calling/assembly 
Tumor-normal somatic variant calling 
Region of interest within a cohort 

Sample A 

Sample B 

Sample C 

Gene of interest 

Sample D 

Sample E 
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Consider: Multi-sample Analysis 
Data Retrieval 

Rapid 
Small footprint 

Standard to connect data producer and consumer 
Scalable transfer 
Meta Data 

[Example] https://github.com/ga4gh/schemas 



Data Complexity 
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Consider: TGS 
Single molecule sequencing 

New data characteristics 
New data format 
New methodology 
New discovery 
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Consider: TGS 
Much longer reads 
Higher ins/del error rate 

CIGAR string not as effective: 
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Consider: TGS 
Quantify dominant error mode – beyond QV data 
Needed far away from primary analysis 
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Consider: TGS 
Oxford nanopore 

FASTQ 
5-mer 
probabilities (floating point) 
Signal strength (floating point) 
Signal duration (floating point) 

      Jared Simpson, Ontario Institute for Cancer Research, private communication 
      user mw55309, https://github.com/mw55309/PoreCamp/blob/master/PoreCamp.md 
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Consider: TGS 
Some per-base data by Pacific Biosciences 

base call 
QV 
QV for insertion 
QV for deletion 
QV for substitution 
QV for merge 
Most probable deleted base 
Most probable substitution base 
Inter-pulse duration IPD (16-bit unsigned) 
Pulse width PW (16-bit unsigned) 

 
       [v2] http://files.pacb.com/software/instrument/2.0.0/bas.h5%20Reference%20Guide.pdf 
       [v2] http://pacbiofileformats.readthedocs.org/en/3.0/CmpH5Spec.html 
       [v3] https://github.com/PacificBiosciences/PacBioFileFormats/blob/3.0/BAM.rst 
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Consider: TGS 
 
 
 
 
 
 
 
 

       [v2] http://files.pacb.com/software/instrument/2.0.0/bas.h5%20Reference%20Guide.pdf 
       [v2] http://pacbiofileformats.readthedocs.org/en/3.0/CmpH5Spec.html 
       [v3] https://github.com/PacificBiosciences/PacBioFileFormats/blob/3.0/BAM.rst 

 

Version PacBio v2 PacBio v3 
Unmapped reads h5 BAM (per-base data in 

optional fields) 
Mapped reads h5 BAM 
Alignment 8-bit-per-base SEQ, REF, POS, CIGAR 
Meta data Exhaustive, well organized Encoded in header/tags 



Data Usability 
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Consider: Usability (merely my 2 cents) 
Adoption 

“Big shots” have huge influence 
Licensing is a critical bridge between academic and industry 

Application program interface 
Cross-language, cross-platform, Unsigned integer not easily universal 
Distribution 
HTSLIB (C) and HTSJDK (Java) are already built into many production 
infrastructures 

Extendibility and backward compatibility 
Component-by-component adoption of a stable pipeline 
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Consider: Usability (merely my 2 cents) 
Access pattern 

Partial retrieval 
Multi-key sorting and grouping 

stdin/stdout 
piping 
I/O and network overhead 

Format validator 
easy enforcement 
hints for correction 
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Considerations 
Data Volume 

Data complexity 

Usability 
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