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Genomes vs Transcriptomes

e (Genomes: mostly uniform coverage across
genome; target is usually tens of chromosomes.

e [ranscriptomes: widely varying coverage
depending on gene expression; splice variants for
thousands of transcripts.

 (Genome and transcriptome assemblers are based
similar ideas, but must use ditferent algorithms.



de Bruijn Graphs: Modern Assembly

a Generate all substrings of length k from the reads

ACAGC TCCTG GTCTC AGCGC CETETT GGTCG
CACAG TTCCT GGTCT CAGCG CEETET TGGTC
CCACA CTTCC TGGTC TGTTG TCAGC TCCTC TTGGT
CCCAC GCTTC CTGGT TTGTT CTCAG TTCCT GTTGG
+ k-mers (k=5)
GCCCA CGCTT GCTGG CTTGT CCcTCcA CTTCC TGTTG
CGCCC GCGCT TGCTG TCTTG CCCTC GCTTC TTGTT CGTAG
CCGCC AGCGC CTGCT (CHiC ue GCCCT CGCTT CTTGT TCGTA
ACCGC CAGCG CCTGC TETET CGCccC GCGCT TCTTG GTCGT
ACCGCCCACAGCGCTTCCTGCTGGTCTCTTGTTG CGCCCTCAGCGCTTCCTCTTGTTGGTCGTAG ]*Reak

b Generate the De Bruijn graph

Sequencing error or SNP
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Deletion or intron
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c Collapse the De Bruijn graph

e Assembled isoforms ~  ------ ACCGCCCACAGCGCTTCCTGCTGGTCTCTTGTTGGTCGTAG
------ ACCGCCCACAGCGCTTCCT--------CTTGTTGGTCGTAG
ACCGEEETCRGEGETTEET - ------ - CTTGTTGGTCGTAG

------ ACCGCCCTCAGCGCTTCCTGCTGGTCTCTTGTTGGTCGTAG

Nature Reviews Genetics 12, 671-682



Trinity Is A Pipeline
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* Inchworm and Chrysalis are responsible for cutting
up short reads into k-mers, and generating the
de Bruijn graphs (one graph per gene).

» Butterfly determines putative transcripts (and
isoforms) from the de Bruijn graphs that Chrysalis
generates.



Trinity Parallelized On TACC

Inchworm/Jellyfish

l largemem nodes
(1 TB RAM)

Chrysalis
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Quantify Graph
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An Actual Command

login2:~$ assemble_trinity -a DNAdenovo -1 R1l_reads -r R2_reads -0 Fish
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output
directory



~uture Development

 Setup assemble_trinity to work on Stampede.

 Find a way around the time limits in Lonestar and
Stampede. (Some ideas, nothing working vet.)



