PACIFIC Toward Comprehensive Genomics Analysis With De Novo Assembly

= 5
BIOSCIENCES Jason Chin, Paul Peluso, David Rank
Pacific Biosciences, 1380 Willow Road, Menlo Park, CA 94025

Introduction Simple Theorem for Perfect Assembly Assembly Graph of Diploid Human MHC Region

Gene Myers, ISMB 2014 Keynote talk o rem: perfect assembly The assembly contig string graph contains many “bubbles”

Whole genome sequencing can provide comprehensive nossible

iInformation important for determining the biochemical and genetic

. . . = If and only if e VRV B

nature of all elements inside a genome. The high-quality genome pri= — ey —
references produced from past genome projects and advances In D N a)errors are random Mlole 1 Allele 1
short-read sequencing technologies have enabled quick and cheap b)sampling is Poisson [ N |
analysis for simple variants. However even with the focus on ¢)reads long enough to solve \ Py
genome-wide resequencing for SNPs, the heritability of more than i - repeats.

0 . . . ] .
50% of human diseases remains elusive. For non-human organisms, https://dazzlerblog.wordpress.com/20 Note: low error rate not needed EH I e
high-contiguity references are deficient, limiting the analysis of 14/05/15/on-perfect-assembly/ el
genomic features. The long and unbiased reads from single

P o . : ..
molecule, real-time (SMRT®) Sequencing and_r_lew de novo assembly Better Algorlthm EfflClency
approgches hgve demonstrated the ablllty_ to detect more Total of 20 significant large structural ~ Allele 1
complicated variants and chromosome-level phasing. Moreover, with variations between the homologous | el 2
.. . . : ele

the recent advance of bioinformatics algorithms and tools, the Early 2014 Mid 2014 chromosomes detected de novo. ——
computation tasks for completing high-quality de novo assembly of
large genomes becomes feasible with commodity hardware. Ongoin :

J9€ 9 . . . Yy . HgoIng MHAP Phasing SNPs
development In SequenCIng teChnO|Og|eS and b|0|nf0rmat|CS WIII |Ike|y ® Assembling Large Genomes with Single-Molecule Sequencing and Locality

_ _ _ _ _ _ BLASR (Celera® Assembler 8.2) Semning L
lead to routine generation of high-quality reference assemblies in the 400,000 cpu hours 80,000 cpu hours
future. We discuss the current state of art and the challenges in (h'ghsgteﬂ?g;“"ty it e b VI |
bioinformatics toward such a goal. More specifically, explicit \ % Call het-SNPs directly from BAM output from BLASR
examples of pragmatic computational requirements for assembling daligner Bificient Local Alignment Discovery An “Ising model” (a model widely used in studying statistical physics) inspired
. . . . . ainongs O15y Long eadas

mammalian-size genomes and algorithms suitable for processing 20,000 cpu hours ” greedy algorithm for phasing variants

diploid genomes are discussed. W — @ —————— | s yers

Allele 2

[ 1>
SR 2

1|
i

-,
s

Konstantin Berlin, Sergey Koren, Chen-5Shan Chin, James Drake, Jane M Landolin, Adam M Phillippy

MPI for Molecular Cell Biology and Genetics, 01307 Dresden, Germany

Can be done with a ayerstupi-cvg. de

Need Goog|e® homebrew 5 to 7 node Algorithms in Bioinformatics,
scale computation cluster. Google compute 14th International Workshop, WABI 2014
not needed.
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Progress of Large Genome Assembly Dazzler And Falcon: Open Source Assembler |
with Only PacBio® Long Reads

Gene Myers’ team is working a new assembler “DAZZLER” (“The Dresden AZZembLER?”).
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Genome Coordinates

Currently the “daligner” code for overlapping reads is released on GitHub.
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Diploid Aware Contig Layout Rule New algorithm and software tool development needed, e.g., more
efficient haplotype re-construction
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