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The Human Microbiome Ecology is Critical

to Health and Disease

Your Body Has 10 Times
As Many Microbe Cells As Human Cells

Human genome
23,00% genes 99% of Your

DNA Genes
Are in Microbe Cells
Not Human Cells

Human microbiome
1,000,000+ genes

Inclusion of the Microbiome e
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To Map Out the Dynamics of My Microbiome Ecology

| Partnered with the J. Craig Venter Institute

« JCVI Did Metagenomic
Sequencing on Seven of
My Stool Samples
Over 1.5 Years

e Sequencing on
lllumina HiSeq 2000
— Generates 100bp Reads

- JCVI Lab Manager,
Genomic Medicine

— Manolito Torralba
 |IRB Pl Karen Nelson
— President JCVI
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We Downloaded Additional Phenotypes from NIH’s

Human Microbiome Program For Comparative Analysis

Download Raw Reads
~100M Per Person

“Healthy” Individuals “Disease” Patients
250 Subjects 2 Ulcerative Colitis Patients,
Larry Smarr 6 Points in Time

1 Pointin Time
%% 7 Points in Time
Over 1.5 Years

®

Inflammatory Bowel Disease

5 lleal Crohn’s Patients,
3 Points in Time

Total of ~28 Billion Reads
Or 2.8 Trillion DNA Bases

Source: Jerry Sheehan, Calit2
Weizhong Li, Sitao Wu, CRBS, UCSD




We Created a Reference Database

Of Known Gut Genomes

 NCBI April 2013
— 2471 Complete + 5543 Draft Bacteria & Archaea Genomes
— 2399 Complete Virus Genomes < NCBI

— 26 Complete Fungi Genomes \stionsl Centerfor
Biotechnology Informstion
— 309 HMP Eukaryote Reference Genomes

« Total 10,741 genomes, ~30 GB of sequences m

Now to Align Our 28 Billion Reads
Against the Reference Database
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Computational NextGen Sequencing Pipeline:

From Sequence to Taxonomy and Function

Reads
/ Raw reads r[ Q?/ HQ reads Human <—| BWA, Bowtie, uman genome,
lnternal f sequence removal FR-HIT, Blat etc mRNAs etc

—
Artificial duplicates o | Cd-hit-dup

Taxonomy removal
/Taxonom/é profiling iltered /
profile FR-HIT, Blat, Blast/ eads

Sequence error & ¢ | K'mef based
v redundancy removal Clustering-based

/ Denoised /
reads Velvet

‘L Assembly €—— SOAPdenovo

/Metagenome/é Reads mapping / Assembled / Abyss
bundance 2 / metagenome ORF _finder
il ﬁ ORFcall €—— Metagene

Gene A L_FragGeneScan
/Abundance/é / Genes / Blastp

Pfam, Tigrfam
: PSi-blast
Annotation €— ..., COG, KOG, PRK

Function, pathwa HMMER3 AEGG; eggNOG
Legend:(Data/ Tool Eatabase / annot:tion i /
PI: (Weizhong Li, CRBS, UCSD):  ‘~pBE ‘1(";
NIH ROTHG005978 (2010-2013, $1.1M)
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We Used Dell’s Cloud (Sanger) to Analyze

All of Our Human Gut Microbiomes

* Dell’s Sanger Cluster Dell Solutions Center
— 32 Nodes, 512 Cores, Indisy Sotons L2
— 48GB RAM per Node |
— 50GB SSD Local Drive, 390TB Lustre File System

 We Processed the Taxonomic Relative Abundance
— Used ~35,000 Core-Hours on Dell’s Sanger
— With 30 TB data

* Full Processing to Function (COGs, KEGGS)

— Would Require ~1-2 Million Core-Hours

Source: Weizhong Li, UCSD



Dell Cloud Results Are Leading

Toward Microbiome Disease Diagnosis
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