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Colon Cancer is the most common cancer among Inflammatory Bowel Disease (IBD)
patients and IBD is one of the three leading high-risk factors for Colon Cancer. In 2012 it
was found, by using genetic sequencing of the gut microbiome, that Fusobacteria
sequences were enriched in colorectal carcinomas (CRC). To explore this possible link
between inflammation, gut microbes, and colon cancer | have turned my own body into a

"genomic observatory.” | have been tracking over 100 blood/stool biomarkers in my own
body every few months for the last five years, with a focus on immune variables. Using
key biomarkers and imaging technologies | diagnosed myself as having late-onset
Crohn's Disease, one of the two forms of IBD. Besides obtaining one million SNPs of my
human genome, | have collaborated with the J. Craig Venter Institute to metagenomically
sequence my gut microbiome at three different times during a period of high
inflammation. My microbiome was compared with 50 other subjects, sequenced by the
NIH Human Microbiome Project--35 healthy and the remainer with IBD. | discovered that
at the height of my inflammation (CRP~30), | had 8% relative abundance of Fusobacteria,
40x healthy subjects. Following antibiotic/corticosteroid therapy the Fusobacteria were
reduced 90-fold. The next step is to move to high-throughput integrated personal
"omics" to refine the host-microbiome dynamics. With these new tools of
computationally-intensive omics, there is a hope that we will gain new insights into the
pathogenisis of CRC.




Visualizing Time Series of
150 LS Blood and Stool Variables, Each Over 5-10 Years

Calit2 64 megapixel VROOM
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Only One of My Blood Measurements

Was Far Out of Range--Indicating Chronic Inflammation

CRP

25

20

Episodic Peaks in Inflammation
Followed by Spontaneous Drops

27x Upper Limit
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Complex Reactive Protein (CRP) is a Blood Biomarker ‘i("')

for Detecting Presence of Inflammation



Lactoferrin

Lactoferrin is an Antibacteria Glycoprotein

Shed from WBC Neutrophils Into Stool Sample
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Colonoscopy Images Show
Inflamed Pseudopolyps in 6 inches of Sigmoid Colon

Dec 2010 May 2011




Confirming the IBD (Crohn’s) Hypothesis:
Finding the “Smoking Gun” with MRI Imaging

Liver
~

A S | Obtained the MRI Slices

addihe From UCSD Medical Services

) *‘;tA '.i’:i:_jf' and Converted to Interactive 3D
S Working With

Calit2 Staff & DeskVOX Software

Descending Colon

Small Intestine

MRI Jan 2012 \4

Cross Section

Sigmoid Colon
Threading lliac Arteries




MRE Reveals Inflammation in 6 Inches of Sigmoid Colon

Thickness 15cm — 5x Normal Thickness

“Long segment wall thickening DeskVOX 3D Image
in the proximal and mid portions of the sigmoid colon, |
extending over a segment of approximately 16 cm, |
with suggestion of intramural sinus tracts.
Edema in the sigmoid mesentery
and engorgement of the regional vasa recta.”
— MRI report

é‘ﬁ%’é Crohn's disease
affects the thickness

of the intestinal wall.

Having Crohn's disease
that affects your colon
increases your risk
of colon cancer.

Clinical MRI
Slice Program



An MRI Shows Sigmoid Colon Wall Thickened

Indicating Probable Dlagn03|s of Crohn’s Disease
W l\‘ - -




Why Did | Have an Autoimmune Disease like IBD?

Despite decades of research,
the etiology of Crohn's disease
remains unknown.

Its pathogenesis may involve
a complex interplay between
host genetics,
immune dysfunction,

and microbial or environmental factors.
--The Role of Microbes in Crohn's Disease

So | Set Out to Quantify All Three!
Paul B. Eckburg & David A. Relman ‘il—‘;

Clin Infect Dis. 44:256-262 (2007)



| Wondered if Crohn’s is an Autoimmune Disease,

Did | Have a Personal Genomic Polymorphism?

> fold From www.23andme.com Polymorphism in
nereasEa e Interleukin-23 Receptor Gene
— 80% Higher Risk
of Pro-inflammatory
Immune Response

ATG16L1

Average Hisk GJ] E

SNPs Associated with CD

2-fold

Decreased Risk

Now Comparing
_ 163 Known IBD SNPs
News and Views with 23andme SNP Chip

Nature Medicine 13, 26 - 28 (2007)

IL-23: a master regulator in Crohn disease

Markus F Neuratht [':[




Fine Time Resolution Sampling Reveals Distinct

Dynamics of Innate and Adaptive Immune System
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Four Immune Biomarkers Over Time
Compared with Four Signs/Symptoms

zretony Immunoglgbulin A (SIgA)

Here Immune biomarkers are normalized 0 to 1,
with 1 being the highest value in five years

Source: Photo of Calit2 64-megapixel VROOM



To Map My Gut Microbes, | Sent a Stool Sample to

the Venter Institute for Metagenomic Sequencing

1 e + ‘ At ”- EIR AT é o S -: 5
J Cfﬂ":—'l Venter o e 2o Only02% Human

Il N 5 T I T UTE

P > UCSan Die g0 Required 1/2 cpu-yr

V) HEALTH SCENCES Per Person Analyzed!
Gel Image of Extract from Smarr Sample-Next is Library Construction

Manny Torralba, Project Lead - Human Genomic Medicine
J Craig Venter Institute
Januarv 25. 2012




CAMERA and NIH Funded Weizhong Li Group’s Metagenomic

Computational NextGen Sequencing Pipeline

Reads QC
Raw reads I > HQ reads: I Bowtie/BWA against |
lter numan

> Human genome and

Il National Human
H. Genome Research
Institute

mRNAs

Filtered reads

| Filter duplicate ~ ——> CD-HIT-Dup
v For single or PE read
Unique reads I

FR-HIT against
Non-redundant Read recruitment Filter errors >  Cluster-based
microbial genomes | | Denoising
\'4 \'4
" Further filtered
Taxonomy binning reads Velvet,
SOAPdenovo,
Assemble ——>/ Abyss
A4 YA (R —
. o Contigs K-mer setting
Visualization
apping — BWA Bowtie
\Y4
Contigs with RF-finder
Abundance egagene 2 ORFs
tRNA-scan Cd-hitat95% |,
rRNA - HMM v Hmmer
Non redundant RPS-blast S
tRNAs ORFs bl
rRNAs ast
Cd-hit at 60% v
Core ORF clusters
. \Y4
- o -
Cd-hit at 30% 1e v Function
Protein families Pathway

Annotation e
PI: (Weizhong Li, UCSD): ‘ff‘;

NIH RO1HG005978 (2010-2013, $1.1M)



Additional Phenotypes Added from NIH HMP

For Comparative Analysis

- - Download Raw Reads
REFERENCE MICROBIOME IMPACTS ON TOOLS & ETHICAL HMPDACC ~100M Per Person

GENOMES ANALYSIS HEALTH TECHNOLOGY IMPLICATIONs  OQUTREACH  para growsER

== 35 “Healthy” Individuals

NIH HUMAN

. . -
MlCROBlOME Welcome to the Data Analysis and Coordination Center (DACC) for the National Institutes of Health (NIH) 1 POI nt n TI me
PROJECT Common Fund supported Human Microbiome Project (HMP). This site is the central repository for all HMP GET DATA
data. The aim of the HMP is to characterize microbial communities found at multiple human body sites and to
look for correlations between changes in the microbiome and human health. More information can be found in GET.TOOLS

Current News

® April 2013
HMP-DACC hosts free webinar:
Approaches in Microblome Assembly

the menus above and on the NIH Common Fund site.

» November 2012 Areas of Interest

New Walkthroughs Avallable

® June 2012

Owen White and Dirk Gevers discuss
the HMF on Wisconsin Public Radio

More News Items

Publications

» Xenobictics and the human gut
microbiome: metatranscriptomics
reveal t.,

® Transcriptome profiling of
microRNA by Next-Gen deep
sequencing reveal...

® Shallow breathing: bacterial life

6 Ulcerative Colitis, 1 Point in Time

atlow O(2).... Impacts on Health
[ More Publications | Demonstration projects to determine the relationship between human health and changes in the human microbiome through the use of 165 and
whole metagenome sequencing of clinical samples of interest...

Partner Resources DACC Member Organizations
#» NIH Common Fund
» NCBI HMP Data Repository

Related Sites

img/hmpm i’ CloVR

The DACC provides step-by-step tutorials, or

T Tt 5 lleal Crohn’s, 3 Points in Time

& «v

Please help us to improve the DACC website by
taking our user surveyl

[ View Survey |

[ More Information |




We Computationally Align 230M lllumina Short Reads

With a Reference Genome Set & Then Visually Analyze

Taxonomy Classification

Kingdom

~4500 Reference Genomes
with Strains and Viruses

Species

2,330




From Taxonomy to Function:

Analysis of LS Clusters of Orthologous Groups (COGs)

® General function prediction only
® Function unknown
# Translation, ribosomal structure and biogenesis
# Replication, recombination and repair
# Amino acid transport and metabolism
u Transcription
® Carbohydrate transport and metabolism
® Cell wall/membrane/envelope biogenesis
® Energy production and conversion
¥ Inorganic lon transport and metabalism
B Cosnzyme transport and metabolism
® Mucleotide transport and metabolism
B Pasttranslational modification, protein turnover, chaperones
u Signal transduction mechanisms
= Defense mechanisms
B Lipid transport and metabolism
» Intracellular trafficking, secretion, and vesicular transport
» Cell eyele contral, cell division, chromosame partitioning
& Secondary metabolites biosynthesis, transport and catabolism
= Cell motility
Chromatin structure and dynamics
= RMA processing and modification

Cytoskeleton

Extracellular structures

). Craig Venter @ UCSanDiego SDSC ._ ‘fl_‘v’

I'N5S T 1T UTE Analysis: Weizhong Li & Sitao Wu, UCSD




Gut Microbiome Metagenomic Analysis:

From Short Reads to Taxonomic and Gene Diversity
Analyzed Healthy and IBD Patients:

— LS, 13 Crohn's Disease & Venter Sequencing of
11 Ulcerative Colitis Patients, LS Gut Microbiome:
+ 150 HMP Healthy Subjects 230 M Reads

101 Bases Per Read

Gordon Compute Time 23 Billion DNA Bases

— ~1/2 CPU-Year Per Sample

— > 200,000 CPU-Hours so far Enabled by
Gordon RAM Required a Grant of Time
— 64GB RAM for Most Steps on Gordon from

— 192GB RAM for Assembly SDSC Director Mike Norman

Gordon Disk Required SDSC

— 8TB for All Subjects
— Input, Intermediate and Final Results

0D




Phyla Gut Microbial Abundance Without Viruses:

LS, Crohn’s, UC, and Healthy Subjects

Source: Weizhong Li, UCSD; Calit2 FuturePatient Expedltlo
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i Planctomycetes
Lentisphaerae

u Chlorophyta

i Nitrospirae
Thermodesulfobacteria

w Crenarchaeota

i Dictyoglomi
Acidobacteria

& Chlamydiae

i Deferribacteres

i Chlorabi

u Ascomycota

i Chloroflexi

. Aquificae

i Thermotogae

W Deinococcus-Thermus

i Cyanobacteria

wnone

i Spirochaetes

w Synergistetes

W Tenericutes

i Verrucomicrobia

W Actinobacteria

i Bacteroidetes

W Fusobacteria

i Protechacteria

W Euryarchaeota

W Firmicutes

LS Crohn’s Ulcerative Healthy
Colitis

Toward Noninvasive
Microbial Ecology Diagnostics




We Find Major Shifts in Microbial Ecology

Between Healthy and Two Forms of IBD

Ave. Healthy
M Bacteroidetes

M Firmicutes

Microbiome “Dysbiosis” = Proteobacteria

or “Mass Extinction”? m Actinobacteria

® Fusobacteria
W Euryarchaeota

Ave. Ulcerative Colitis LS Apr 2012 Ave. Crohn's

Collapse of

) 4
On the IBD Spectrum Bacteroidetes ‘fl_




Almost All Abundant Species (21%) in Healthy Subjects

Are Severely Depleted in Larry’s Gut Microbiome

0.04

0.03
0.02
0.01
o : .

mlarry

®m ave healthy




Top 20 Most Abundant Microbial Species

In LS vs. Average Healthy Subject

 152x Number Above
LS Blue Bar is Multiple
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Major Changes in LS Microbiome Before and After

1 Month Antibiotic & 2 Month Prednisone Therapy

LS Jan 2012 LS Apr 2012 LS Aug 2012

Therapy Greatly Reduced Two Phyla,
But Massive Reduction in Bacteroidetes
And Large % Proteobacteria Remain

Small Changes
With No Therapy

M Bacteroidetes
M Firmicutes

® Proteobacteria How Does One Get Back

W Actinobacteria to a “Healthy” Gut Microbiome?
W Fusobacteria

W Euryarchaeota



LS Time Series Gut Microbiome Classes

vs. Healthy, Crohn’s, Ulcerative Colitis

1.0

Epsilonproteobacteria
" Spirochaetia
0.8 —— Synergistia
Alphaproteobacteria
Mollicutes
© Deltaproteohacteria
0.6 - ® Verrucomicrobiae
B Betaproteobacteria
m Negativicutes
o | B Actinobacteria
® Bacteroidia
m Bacilli
M Erysipelotrichi
0.2 - B Fusobacteriia
B Gammaproteobacteria
® Methanobacteria
B Clostridia
0.0 -

Ave HE Ave CD Ave UC




Does Intestinal Inflammation Select for

Pathogenic Strains That Can Induce Further Damage?

AIEC LF82

EDL933
EC4115

“Adherent-invasive E. coli (AIEC)
are isolated more commonly
from the intestinal mucosa of

individuals with Crohn’s disease ™
than from healthy controls.” ...

“Thus, the mechanisms
leading to dysbiosis might also "

DH10B MG1665 UTIBS

select for intestinal colonization
with more harmful members of the
Enterobacteriaceae”
—such as AIEC— 2
thereby exacerbating inflammation  E °°'"Shiﬁlnei"zzhzlc;?e"eﬁc Tree
and interfering with its resolution.” PLOS ONE?V_ 5, p. 1-16 (2010)

Sebastian E. Winter, et al.,
EMBO reports VOL 14, p. 319-327 (2013) *Family Containing E. coli



LF82

Escherichia coli SE15

Escherichia coli NA114

Escherichia coli MB05

Escherichia coli TA206

Escherichia coli ED1a

Escherichia coli APEC 01
Escherichia coli S88

Escherichia coli IHE3034

Escherichia coli UTI89

Escherichia coli UM146

Escherichia coli NC101

Escherichia coli LF82

Escherichia coli 083 H1 sir NRG 857C
Escherichia coli F11

Escherichia coli 536

Escherichia coli MS 200 1
Escherichia coli MS 45 1

Escherichia coli MS 185 1
Escherichia coli 83972

Escherichia coli ABU 83972
Escherichia coli CF073

Escherichia coli str clone D i14
Escherichia coli str clone D i2
Escherichia coli 0127 H6 str E2348 69
Escherichia coli 2362 75

Escherichia coli H299

Escherichia coli B354

Escherichia coli TA143

Escherichia coli TA280

Escherichia coli SMS 3 5

Escherichia coli O7 K1 str CE10
Escherichia coli IAI39

Escherichia coli MS 21 1

Escherichia coli MS 69 1

Escherichia coli 042

Escherichia coli MS 198 1
Escherichia coli UMN026

Escherichia coli FVEC1302
Escherichia coli FVEC1412
Escherichia coli B185

Escherichia coli M718

Escherichia coli 0103 H2 str 12009
Escherichia coli 026 H11 str 11368
Escherichia coli 0111 H str 11128
Escherichia coli 055 H7 sir RM12579
Escherichia coli 055 H7 str CBY615
Escherichia coli 0157 H7 str FRIK966
Escherichia coli 0157 H7 str FRIK2000
Escherichia coli 0157 H7 str EC4024
Escherichia coli 0157 H7 str TW14359
Escherichia coli 0157 H7 str EDL933
Escherichia coli 0157 H7 str Sakai
Escherichia coli Xuzhou21
Escherichia coli 0157 H7 str EC869
Escherichia coli 0157 H7 str EC4501
Escherichia coli 0157 H7 str TW14588
Escherichia coli 0157 H7 str EC4401
Escherichia c 157 H7 str EC4486
Escherichia coli 0157 H7 str EC508
Escherichia coli 0157 H7 str EC4186
Escherichia coli 0157 H7 str EC4113
Escherichia coli 0157 H7 str EC4076
Escherichia coli 0157 H7 str EC4206
Escherichia coli 0157 H7 str EC4042
Escherichia coli 0157 H7 str EC4045
Escherichia coli 0157 H7 str EC4115
i coli OP50

i

=51

Shigella dysenteriae 1012
Shigella sonnei 53G

Shigella sonnei Ss046
Shigella dysenteriae Sd197
Shigella dysenteriae 1617
Shigella boydii Sb227
Shigella boydii CDC 3083 94
Shigella flexneri 5 str 8401
Shigella flexneri 2a str 2457T
Shigella flexneri 2a str 301
Shigella flexneri 2002017
Escherichia coli UMNK88
Escherichia coli 101 1
Escherichia coli BTA
Escherichia coli E110019
Escherichia coli E22
Escherichia coli B171
Escherichia coli 53638
Escherichia coli 1827 70
Escherichia coli ATCC 8739
Escherichia coli P12b
Escherichia coli ETEC H10407

Escherichia coli BL21 Gold DE3 pLysS AG

Escherichia coli B str RELE06
Escherichia coli BL21 DE3
Escherichia coli DH1

Escherichia coli str K 12 substr MG1655

Escherichia coli BW2952
Escherichia coli str K 12 substr DH108
Escherichia coli str K 12 substr W3110
Escherichia coli HS
Escherichia coli E24377A
Shigella sp D9
Escherichia coli H591
Escherichia coli TA271
Escherichia coli SE11
Escherichia coli W
Escherichia coli KO11FL
Escherichia coli B088
Escherichia coli 1AI1
Escherichia c 5989
Escherichia coli H736
Escherichia coli MS 196 1
Escherichia coli MS 146 1
Escherichia coli MS 116 1
Escherichia coli MS 175 1
Escherichia coli MS 1151
Escherichia coli MS 187 1
Escherichia coli MS 78 1
Escherichia coli MS 182 1
Escherichia coli MS 124 1
Escherichia coli MS 84 1
Escherichia coli MS 145 7
Escherichia coli MS 119 7
Escherichia coli MS 107 1

AIEC LF82 Cluster
Greatly Reduced
by Therapy

I LS001
[/ Lso002
B LS003

Larry Relative
Abundance
E. Coli/Shigella
Strains
At Three
Times

Our E. coli/Shigella
Phylogenetic
Tree Constructed

From 122 Genomes

(2012)
=3X 2011 Strains

4V




Our New 2013
Reference Genome
Set contains

761 Ecoli strains
=6x our 2012 S
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Colored nodes
are the 38 strains in
the 2011 PNAS paper




Inflammation Enables Anaerobic Respiration Which
Leads to Phylum-Level Shifts in the Gut Microbiome
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Horizontal Gene Transfer Provides Pathogenic Strains

Additional Fitness Factors Leading to Growth Advantage

n MNatural habitat

Commensal
Escherichia coli

Salmonella bongori

Salmonella enterica

Horizontal gene transfer of virulence factors and fitness factors

Prolonging inflammation

SPH ttrSR tirBCA SPI2 " niche optimization)
SPI4 !nduction pf in’rgstinal . STM2528-2530 Ar_waembic rgspiraticn

inflammation (niche creation) (niche colonization) Lipocalin 2 resistance
SPI5 STM4305-4308 iroN iroBCDE (optimal growth in niche)

Evolution of an enteric pathogen that induces gastroenteritis to transmit within its host reservoir

Sebastian E. Winter, Christopher A. Lopez & Andreas J. Baumler,
EMBO reports VOL 14, p. 319-327 (2013)

Image from Zhang S., et al. Infect Immun 71: 1-12 (2003)




Does the Gut Microbiome Intermediate Between

Inflammation & the Development of Colorectal Cancer?

* Colon Cancer is the most common cancer among
Inflammatory Bowel Disease (IBD) patients

* IBD is one of the three leading high-risk factors for
Colon Cancer

The root cause of CRC is unclear,
but inflammation is a well-recognized risk factor
(Wu et al. 2009; McLean et al. 2011)

0D



Fusobacteria Are Found To Be More Abundant

In Colonrectal Carcinoma (CRC) Tissue

Two Cancer Studies Find Bacterial Clue in

Colon .
2 GINA KOLATA Che New AJork Eimes

F J-II-J-;-\. ' T a -
UL ] = [ S =

Genomic analysis identifies association of Fusobacterium
with colorectal carcinoma Aleksandar D. Kostic, et al.

\Fusobacterium nucleatum[infection is prevalent in human
colorectal carcinoma Mauro Castellarin, et al.




LS Time Series Gut Microbiome Classes

vs. Healthy, Crohn’s, Ulcerative Colitis

Class
Fusobacteria

L5001

Ave HE

Ave CD

Ave UC

Epsilonproteobacteria

" Spirochaetia
Synergistia
Alphaproteobacteria
Mollicutes

© Deltaproteohacteria

® Verrucomicrobiae

B Betaproteobacteria

m Negativicutes

B Actinobacteria

® Bacteroidia

m Bacilli

M Erysipelotrichi

B Fusobacteriia

B Gammaproteobacteria

® Methanobacteria

m Clostridia




Distribution of Relative Species Abundance
Across the Fusobacteria Phyla in LS001

N Fusobacterium sp, 12_1B

B Fuzobacterium varium

u Fusobacterium nucleatum

m Fusohacterium mortifenum

B Fuschacterium sp. 3_1_3642
B Fusobacterium sp. 3_1_27

B Fuzobacteriumsp. 4_1_13

B Fusobacterium sp. 21 1A

B Fusobacterium sp. D11

m Fusobacterium sp. 11_3 2

B Fusobacterium sp. 7_1

B Fusobacterium sp. 3_1 33

B Fusobacteriumsp. 21 31

B Fusobacterium sp, 1_1_41FAA
u Fusobacterium periodonticum

B Fusobacterium sp. oral taxon 370

¥ Fusobacterium gonidiaformans

m Fusobacterium sp. 3_1_58

¥ Fusobacterium necrophorum

H [lyobacter polytropus
Fusobacterium sp. D12

® Streptobacillus moniliformis

Leptotrichia buccalis

>-Ph %,
Leptotrichia goodfe Bowii
Leptotrichia hofstadii "




Class Fusobacteria Is Enriched

in Human Colon Cancer Tumors

“ ..the relative abundance of

Fusobacterium was highly enriched
in the population of tumor
versus normal samples...”

Ennched in Mormal
Ennched in Tumor

Rikenellaceze
Alistipes
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Kostic, A. D., et al. “Genomic analysis identifies association of
Fusobacterium with colorectal carcinoma”, v. 22: 292-298 (2012)
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Be an Early Indicator of a Transition to CRC?

Fusobacterium nucleatum Relative Abundance

Across LS, Healthy, UC, and CD

%:rohn’s?
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Does Fusobacterium Have a Causal Role

in the Development of Human Colorectal Cancer?

“Therefore, our findings of a tumoral enrichment
of Fusobacterium spp. in colorectal carcinoma
suggest the possibility that
these organisms may contribute to tumorigenesis,
perhaps in a limited subset of patients,
most conceivably by an inflammatory mediated mechanism.”

“Our results do not prove a causal relationship
between Fusobacterium and colorectal cancer;
the establishment or repudiation of such a relationship
will require further studies of colorectal cancer
in both human subjects and animal models of the disease.”

Pl %
Kostic, A. D., et al. “Genomic analysis identifies association of "l_)

Fusobacterium with colorectal carcinoma”, v. 22: 292-298 (2012)




The Bacterial Driver-Passenger Model for Colorectal

Cancer Initiation

Is Fusobacterium nucleatum a “Driver” or a “Passenger”

Driver bacteria outcompeted 0.9 © o
by passenger bacteria ) ©

Intestinal lumen

Passenger bacterium e
Driver bacterium l E B
4 o O EBARS
e o < >
- o = = ) ﬂ“ﬂ o R i S Rl
g M Sl < W @@_ﬁﬁﬁ@a@ Tolo.
Epitfeliu}n l [ l [ T i Bt aaﬂ,aa@ﬂ ok 46 190 0 P~
olojojojojo|o|o]olojo)o olofo]ofe]ololofofo e olel s Py Yok StboY
Epithelial Normal Hyperproliferative Adenoma _
phenotype
Lamina _’
s APC Mutation accumulation P53

“Early detection of Colorectal Cancer (CRC)
is one of the greatest challenges in the battle against this disease
& the establishment of a CRC-associated microbiome risk profile
could aid in the early identification of individuals
who are at high risk and require strict surveillance.”
(04

Tjalsma, et al. Nature Reviews Microbiology v. 10, 575-582 (2012) ‘



Integrative Personal Omics Profiling

Using 100x My Quantifying Biomarkers

Cell 148, 1293-1307, March 16, 2012
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Proposed UCSD/JCVI
Integrated Omics Pipeline

Integrated OMIC +
phenotype data access -

J. Craig Venter @ UC San Diegc
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Source: Nuno Bandiera, UCSD



UCSD Center for Computational Mass Spectrometry

Becoming Global MS Repository

ProteoSAFe: Compute-intensive MassIVE: repository and
discovery MS at the click of a button identification platform for all
MS data in the world

S Computational Mass Spectrometry Journal of
UCSD Computer Sence and Enginln. nir\resity nfErnia, an Diego prOteome
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Tool; @ |nsPecT W5-Alignment PepMovo
Spectrurm fila: Brawse.. | O SELECT SERVER-SIDE FILES

Statistics
Description:

Members 1544

Instrument: ESI-ION-TRAP -
Cysteine protecting group: Carbamidomethylation(+57] - Protease: Trypsin - GFDUDS & FerJEI:tS 355
Parent mass tolerance: 2 Do between O and 2.5 lon tolerance: 0.5 [a hetween O and 1 Data Size (uncaompressed) 23.3TB
Data Files 13,264,659

Source:

Maximal number of PTMs permitted in a single peptide @ 1

Nuno Bandeira,

Mass (Da)

oidation [ 15,9994 Vineet Bafna,
Lysine Methlation [ 140266

Pyroglutamate Formation ;-1?.0335 Pavel Pevzner’
Phasphandation | 79.9799 Ingolf Krueger,

ucsD .

proteomics.ucsd.edu ‘f("')

National Institutes of Health
National Institute of
General Medical Sciences

BASIC DISCOVERIES FOR BETTER HEALTH




A “Big Data Freeway System” Connecting Users

to Remote Campus Clusters & Scientific Instruments

® La JollaMesa Off Campus TUC Davis

I
P ri s m @ U CSD Sanford Consortium for \Sanford Bumham Institute }'Bf'.ijing Genomics
| L éwQﬂpps Research Institute | Institute

Regenerative Medicine

UCSD Main Campus
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