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The Four
Paradigms
of Science

Big Data in

THEORY

Bi dici
I O m e I cl n e Beginning in ancient
Greece and China, people
tried to explain their ob-
servations through natural
laws instead of supernatu-
s . t . ﬁ ral causes.
COMPUTATION
AND SIMULATION
The advent of high-
performance computers
in the latter half of the
20th century allowed sci-

entists to explore regimes
inaccessible to experi-

www.nature.com/nature Vol 461| Issue no. 7261 |10 September2  mentand theory, such as

climate modeling or galaxy
formation, by numerically

' solving systems of equa-
a a S S ame u ne [ ec tions on a large scale and
in fine detail.
L

DATA MINING
Using more-powerful

wosnrs | Making Data Maximally Available &hises,

EXPERIMENTATION
By the 17th century, sci-
entists like Isaac Newton
tried to make predictions
for new phenomena and
would verify hypotheses by
conducting experiments.

Research canno

direct programs to mine

rib enormous databases for

Sharing research data to improve public health ey

The purpose of medical research is to analyse and under-  that every last ounce of knowledge will be wrung from  published online

. : January 10, 2011
stand health and disease. A key and expensive element the research. DO1101016/50140.

is the study of populations to explore how interactions Ensuring data are made widely available to the &736(10)52234-0
between behaviour and environment, in the context of research community accelerates the pace of discovery

genetic diversity, determine causation and variation in  and enhances the efficiency of the research enterprise.
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Show me the data!

he potential and power of gel

slon analysis using DNA microarrays
has lead to the widespread use of this tech-
nology. These expression or ‘profiling’ stud-
les (as they are commonly known) are

providing a new and unprecedented view of
complex biological svstems!'™. The com-

Charles M. Perou

Lineberger Comprehensive Cancer Center and
Department of Genetics, The University of
North Carolina at Chapel Hill, Chapel Hill,
North Carolina, USA. Correspondence should
be addressed to C.M.P (e-mail:
cperou@med.unc.edu).

Perou CM. Nature Genetics 2001, 29:373.
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Gene data to hit milestone

With close to one million gene - DATA DUMP
researchers can identify diseas

BY MONYA BAKER

urvesh Khatri sits in front of an oversized
P computer screen, trawling for treasure in
a sea of genetic data. Entering the search
term ‘breast cancer’ into a public repository
called the Gene Expression Omnibus (GEO),
the postdoctoral researcher retrieves a list of
1,170 experiments, representing nearly 33,000
samples and a hoard of gene-expression data
that could reveal previously unseen patterns.
That is exactly the kind of search that led
Khatri's boss, Atul Butte, a bioinformatician at
the Stanford School of Medicine in California,
to identify a new drug target for diabetes. After
downloading data from 130 gene-expression
studies in mice, rats and humans, Butte looked
for genes that were expressed at higher levelsin
disease samples than in controls. One gene was
strikingly consistent: CD44, which encodes a
protein found on the surface of white blood
cells, was differentially expressed in 60% of
the studies (K. Kodama et al. Proc. Natl Acad.
Sci. USA 109, 7049-7054; 2012). The CD44
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The number of gene-expression data sets in
publicly available databases has climbed to
nearly one million over the past decade.
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Gene Expression Omnibus G € O !

Gene Expression Omnibus

GEOQ is a public functional genomics data repository supporting MIAME-

EMBL-EBI :: i Services | Research | Training | Industry  About us

Search

......

Examples: E-MEXP-31, cancer, p53, Geuvadis

Home Experiments Arrays Submit Help About ArrayExpress

Arrayexpress - functional genomics data

ArrayExpress is a database of functional genomics experiments that can be queried and the data
downloaded. It includes gene expression data from microarray and high throughput sequencing studies.
Data is collected to MIAME and MINSEQE standards. Experiments are submitted directly to ArrayExpress ¢ 1223250 assay]

or are imported from the NCBI GEO database. 17.77 T8 of aggfiived data

20 September 2013 - Linking genetic variation to differences in gene expression

What are the functional consequences of genetic variation? A study published this week in Nature has used RMA-seq data from over 450 individuals,
whose genome sequences are already published as part of the 1000 Genomes Project, to investigate how genetic varation affects the regulation of
gene expression. This information can give clues for the diagnosis and treatment of different diseases. The work was led by researchers from the
Faculty of Medicine at the University of Genewva as part of the GEUVADIS project. The data from the study are available in ArrayExpress under
accession E-GEUV-3. Find out more about the story in EBI's press release.

Over 1.2 million microarrays available

Doubles every 2-3 years

Butte AJ. Translational Bioinformatics:
coming of age. JAMIA, 2008.
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Resources [¥] How To (V)

GEO DataSets GEO DataSets { |breast cancer w
Help
Show additional Display Settings: Summary, 20 per page, Sorted by Default order Send to: Filters: Manaage Filters
filters
- W Top Organisms [Tree]
Entry type Page 1 | of 2080 MNext> Last=> Homo sapiens (38367)
Datg Results: 1 to 20 of 41593 Mus musculus (3059)
eries (1582) o _ _ Rattus norvegicus (784)
Samples (39835) ( Leukemia inhibitory factor effect on Sin3a-silenced MCF7 Canis lupus familiaris (68)
Dlatforms (35) 1. breast cancer cell line Human herpesvirus 8 (6)
Analysis of SIN3 transcription regulator homolog A (Sinda)- More.
Organism depleted MCF7 cells stimulated with LIF cytokine to activate signal
Select .. transducer and activator of transcription 3 (STAT3). STAT3
transcription factor is a potent oncogene. Results provide insight into role of Sin3a in  gjnd related data -
Study type mediating STAT3 activity.
Expression profiling Organism: Homo sapiens Database: Select N
by array Type: Expression profiling by array, transformed count, 2 agent, 2
Methylation profiling genotypelvariation sets
by array Platform: GPL570 Series: GSE35696 11 Samples
More Download data: GEO (CEL)
DataSet Accession: GD54388 1D 4388 Search details A
Author Publed Fulltextin PMC  Similar studies GEO Profiles  Analyze DataSet
Select "breast necplasms" [MeSH
. . . Terms] OR breast
L) Co-expression of tyrosine kinase receptors HER2 and cancer [All Fields]
Attribute 2. HERS3 in mammary epithelial cells MCF10A grown in
name three-dimensional cultures
t|ssge Analysis of MCF10A mammary epithelial cells expressing HER2Z, L
strain HER3, or HER2/HER3 heterodimer. Co-expression of HER2 and | ﬂ | See more.
More ... HER3 induced migration and invasion of MCF 10A cells. Results provide insight into
N the role of HERZ and HER3 in breast cancer.
Publication - . v . Darant anthuihs a
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GEQ DataSets GEO DataSets

breast cancer

Help
Show additional Display Settings: (v] Summary, 20 per page, Sorted by Default order ~ Send to: Filters: Manage Filters
fil
- W Top Organisms [Tree]
Entry type Page 1 | of 2080 MNext> Last=> Homo sapiens (38367)
Data Results: 1 to 20 of 41593 Mus musculus (3059)
eries (1582) o _ _ Rattus norvegicus (784)
Samples (39835) ( Leukemia inhibitory factor effect on Sin3a-silenced MCF7 Canis lupus familiaris (68)
Dlatforms (35) 1. breast cancer cell line Human herpesvirus 8 (6)
Analysis of SIN3 transcription regulator homolog A (Sinda)- More.
Organism depleted MCF7 cells stimulated with LIF cytokine to activate signal
Select .. transducer and activator of transcription 3 (STAT3). STAT3
transcription factor is a potent oncogene. Results provide insight into role of Sin3a in  gjnd related data -
Study type mediating STAT3 activity.
Expression profiling Organism: Homo sapiens Database: Select N
by array Type: Expression profiling by array, transformed count, 2 agent, 2
Methylation profiling genotypelvariation sets
by array Platform: GPL570 Series: GSE35696 11 Samples
More Download data: GEO (CEL)
DataSet Accession: GD54388 1D 4388 Search details A
Author Publed Fulltextin PMC  Similar studies GEO Profiles  Analyze DataSet
Select "breast necplasms" [MeSH
. . . Terms] OR breast
L) Co-expression of tyrosine kinase receptors HER2 and cancer [All Fields]
Attribute 2. HERS3 in mammary epithelial cells MCF10A grown in
name three-dimensional cultures
t|ssge Analysis of MCF10A mammary epithelial cells expressing HER2Z, L
strain HER3, or HER2/HER3 heterodimer. Co-expression of HER2 and | ﬂ | See more.
More ... HER3 induced migration and invasion of MCF 10A cells. Results provide insight into
N the role of HER2 and HER3 in breast cancer.
Publication Darant anthuihs a

Public big data = retroactive crowd-sourcing



Teen develops algorithm to diagnose leukaemia

May 22, 2013 Read lat

- 8:44AM

17-year-old programs artificial 'brain’ to
diagnose breast cancer

Print
Email
% Share
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RELATED STORIES

* MTV reality star Diem
Brown chooses to delay
cancer treatment to

A high school junior has created a computer brain that g
cancer with 99 percent sensitivity.

Seventeen-vear-old Brittany Wenger of Sarasota, Fla.. | inventing a ne

diagnosing app based on an artificial neural network, ba
program whose structure is inspired by the wav brain cg
another. She won grand prize at the Google Science Faf
ceremony held in Palo Alto, Calif. last night (July 23).

Like other artificial intelligence programs, artificial neural
to do by analvzing examples thev're given and they perfj
more examples. In addition, they're able to detect pattet
complex for human brains or other tvpes of programs tq
June, Google researchers built a neural network that lea|
=+ on the Internet without anv outside input.

achandran

2| | FARecommend - 131 Q* Share 0 ﬁShare Pin it @ submit

Print

Algorithm Components

Sigroid Furncton oo Yotan

Jack Ahdraka, the Teen Prodigy of Pancreatic
Cancer

ol sophomore won er how to diagnos
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Date Last Updated

Available Cancer Types # Cases Shipped by BCR  # Cases with Data (mm/dd/yy)

Acute Myeloid Leukemia [LAML] 200 200 6/24/2013
Adrenocortical carcinoma [ACC] 80 0

Bladder Urothelial Carcinoma [BLCA] 201 184 7/5/2013
Brain Lower Grade Glioma [LGG] 296 271 7/3/2013
Breast invasive carcinoma [BRCA] 1007 961 7/5/2013
Cervical squamous cell carcinoma and endocervical adenocarcinoma [CESC] 163 163 7/5/2013
Colon adenocarcinoma [COAD] 439 425 6/28/2013
Esophageal carcinoma [ESCA] 63 63 7/5/2013
Glioblastoma multiforme [GBM] 514 510 6/28/2013
Head and Neck squamous cell carcinoma [HNSC] 427 376 7/3/2013
Kidney Chromophobe [KICH] 66 66 7/5/2013
Kidney renal clear cell carcinoma [KIRC] 512 512 7/3/2013
Kidney renal papillary cell carcinoma [KIRP] 158 144 6/28/2013
Liver hepatocellular carcinoma [LIHC] 152 128 7/3/2013
Lung adenocarcinoma [LUAD] 500 499 7/3/2013
Lung squamous cell carcinoma [LUSC] 500 494 7/5/2013

Lymphoid Neoplasm Diffuse Large B-cell Lymphoma[DLBgd . 12 12 7/2/9012
Mesothelioma [MESO] m National Cancer Institute

Ovarian serous cystadenocarcinoma [OV]

Pancreatic adenocarcinoma [PAAD] The Cancer Genome Atlas @ Understanding genomics

. to improve cancer care
Pheochromocytoma and Paraganglioma [PCPG]

Prostate adenocarcinoma [PRAD]

Rectum adenocarcinoma [READ] 169 168 6/28/2013
Sarcoma [SARC] 111 75 7/5/2013
Skin Cutaneous Melanoma [SKCM] 357 336 7/5/2013
Stomach adenocarcinoma [STAD] 343 325 7/3/2013

Tectictilar Germ Cell Tumors [TGCT] 0 0
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irowse dbGaP
ar3aBP A,

GEMOTYPE and PHENOTYPE

By Studies || By Diseases || Advanced Search

Study (¥ Embargo Release Details Participants Type of St

CIDR: Genome Wide Association Study in Familial Parkinson Disease (PD) Feb 13,2009 JiD 1881 Case-con
Version 1. Oct 19, 2008
Framingham SHARe Yersion 2: Feb 01, 2009 i _'_]E] 14277 I Longitudir
Yersion 3: Jul 08, 2009

=] GAIN: Collaborative Association Study of Psoriasis Aug 13, 2008 viD 2875 Case-con
GAIN: Genotyping the 270 HapMap samples for GAIM by Broad = Parent-offsprir
GAIM: Genotyping the 270 HapMap samples for GAIN by Perlegen - Parent-offsprir
GAIN: International Multi-Center ADHD Genetics Project Mar 26, 2008 " _'_JE] 2835 Parent-offs prir
GAIM: Linking Genome-Wide Association Study of Schizophrenia \\:eerr:ii;]r?;:: gg: g; éggg 1D 5066 Case-con
GAIN: Major Depression: Stage 1 Genomewide Association in Population-Based Samples Jul 09, 2008 JiD EYEY Case-con
GAIM: Search for Susceptibility Genes for Diabetic Nephropathy in Type 1 Diabetes Jul 09, 2008 JiD) 1825 Case-con
GAIN: Whole Genome Association Study of Bipolar Disorder xeerr:ii:]]rr: ;; gg: ‘315 gggg yiD 3261 Case-con
GAW16 Framingham and Simulated Data Oct 19, 2008 1D 7130 polaﬂ?;‘]t:?nd_ig
Genome-wide Association Studies in the Hutterites E] 632 Population-b
Genome-wide Association Study of Meuroblastoma Y _IJE] 1032 Case-con
Genome-wide Study in Amyotrophic Lateral Sclerosis and Controls: First Stage Analysis Jun 26, 2008 JiD 544 Case-con
lschemic Stroke Genetics Study (ISGS) Jun 26,2008 | _I_JE] 485 Case-con
Mayo-Perlegen LEAPS (Linked Efforts to Accelerate Parkinson's Solutions) Collaboration Mar 03, 2008 | _'_JE] 1550 Case-con
MEI Age-Related Eve Disease Study (AREDS) Jun 11, 2007 " _'_JE] 600 Case-con
NIMNDS Parkinson's Disease Oct 12, 2007 i _I_]E] 535 Case-con
NINDS Parkinsonism Study Oct 12, 2007 /iD 1283 Case-se
MIMNDS Repository Cerebrovascular Disease/Stroke Study Jun 26, 2008 V1D 870 Case-se
MINDS Repository Motor Meuron Disease/4l S Study Jun 28, 2008 viD 1790 Case-se
MINDS Repository Meurologically Normal Control Collection Oct 12, 2007 VD] 2723 Control-s
POPRES: Population Reference Sample " 5919 Pop”[ga;i:t?ji
SEARCH GWA Study of Statin-Induced hyopathy Y 175 Case-con
Study of Irish Amyotrophic Lateral Sclerosis (SIALS) 432 Case-con
The Finland-United States Investigation of NIDDM Genetics (FUSION) study Y E] 2335 Case-con
T S AEEA e
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Sciencelnsider

Breaking news and analysis from the world of science policy

White House Unveils Long-Awaited Public Access
Policy

by Jocelyn Kaizer on 22 February 2013, 5:40 PM | 1 Comment

Email & Print | [ (w &+ 6 3 @ B More PREVIOUS ARTICLE NEXT ARTICLE

In a victory for open access advocates, the White House science office today released a long-awaited policy
aimed at sharing the results of federally funded research with the public. The policy will require that science
agencies make papers that they fund freely available online within 12 months after the results appear in a journal.

The policy follows several years of consultations and a petition to the White House from open access advocates
last year. It appears to have found a middle ground between the two sides in a decadelong debate over so-called
"open access"—the issue of whether and when scientific papers funded with taxpayer dollars should be

available, for free, to the public. Traditionally, publicly funded scientist

Journals that charge fees for access to the papers. That system has b John HOldren' Director Of the Oﬂ:lce Of Science

the advent of digital technologies and new research funding maodels. ] and Technology PO“CY, ”has directed Federal

rsnilsrji'[.sd complete and immediate open access, arguing that it will deq agencies with more than S].OOM in R&D
expenditures to develop plans to make the

The new fen:lergl L'Ifrectwe is a Ianl:.lmark and a wate_r.shed moment, pUblIShEd results Of federa”y funded research

Schalarly Publishing and Academic Resources Coalition. an open acd . . L

American Publishers, which has called some public access mandates freely available to the pUbI|C within one year of

of journals, said the directive "outlines a reasonable, balanced resoluti publication and requiring resea rCherS to better

research funded by federal agencies.” L. .
account for and manage the digital data resulting

from federally funded scientific research.”
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Questioning standardization in
science

Richard Paylor

Some scientists suggest that environmental standardization may lead
to spurious findings. The implication from this hypothesis will likely
be controversial.

h
j
Sy @
NG

Kim Caesar

Figure 1 | Heterogenous conditions lead to more reproducible behavioral results.

Richard Paylor is in the Department of Molecular and Human Genetics, and Neuroscience, Baylor College of
»e-2i--~- Houston, Texas, USA.

NATURE METHODS | VOL.6 NO.4 | APRIL 2009 | 253  ‘'aylor@bcm.edu



5

i

il = |

R e

—— | 1R :

BIE == |

£ uf . ;
£ - TTIE= w

g — zn £ ezl .
m_m : 5 ..-i.?i..aso“.gsufl: M m
gz £l ——— I Il
o FHlE —

EiilE £jii =i

- * ‘- -
EET o S0 2R
T mELm nz_ E3LLL m:._wﬂwt_éi
gl = e )
= EHRE e
SHHEL }

Bl m___m____lm_
gt

| o | L L L W

..Sn%_._-.!.o sj0nu0D) Apjean



products

blog myaccount(login) saveditems need assistance?

Home ) Products ) By Disease

browse by disease

A



browse by disease

» Anal Cancer
) Anemia
) Asthma

) Bladder Cancer
» Brain Cancer
» Breast Cancer

-

» Carcinoid
) Cervical Cancer

y Chronic Obstructive Pulmonary Disease

—
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’

| —
\
e S . - (-
) ldiopathic Pulmonary Fibrosis » Rheumatoid Arthritis
y Kidney Cancer )y Sarcoidosis
) Scleroderma

» Leukemia
» Liver Cancer

.

» Melanoma

» Systemic Lupus Erythematosus

» Testicular Cancer
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» Uterine Cancer
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Search Results

You've Selected:

Dizsease: Leukemia (X)

Clear All Selections

Category
Products (21}

Tissue

Bone Marrow (9)
Peripheral Blood (12}

Cell Type

B Cells CD19 (2}

B Cellz Negative Selection (2)
Buffy Coat (1)

CD45 (2}

Fresh (2}

Mononuclear Cells (2}
Plazma (1}

Serum (1)

Special Processing (2)

T Cells CD3 (2}

T Cellz Negative Selection (2)
Viable Plated Cellz (2}

Units

0.3mL (1)

0.5 million cells (10}
0.5mL (2}

1 unit (2}

2.0 million cells (2)

Price

50.00 - $1,000.00 (17)
£1,000.00 - 52,000.00 (2)

Previous 1 2 Hext

| 15 tems Per Page EI

Bone Marrow | B Cells, Negative
Selection | Leukemia
SKU: BMA-BCE-LE

$500.00

Bone Marrow | T Cells, CD3 | Leukemia

SKU: BMA-CD3-LE

$500.00

Bone Marrow | Fresh | Leukemia
SkU: BMA-FRE-LE

$2,500.00

Bone Marrow | Special Processing |
Leukemia
SKLU: BMA-SPE-LE

$500.00

View as: ::

| Sort By...

Bone Marrow | B Cells, CD19 |
Leukemia
SKU: BMA-CD18-LE

$500.00

Bone Marrow | CD45 | Leukemia
SKU: BMA-CD45-LE

$500.00

Bone Marrow | Mononuclear Cells |
Leukemia
SKU: BMA-MON-LE

$750.00

Bone Marrow | T Cells, Negative
Selection | Leukemia
SKLU: BMA-TCE-LE

$500.00



Search Results

You've Selected:

Dizeaze: Leukemia (X)

Clear All Selections

Category
Products (21}

Tissue

Bone Marrow (9}
Peripheral Blood (12}

Cell Type

B Cells CD15 (2)

B Cells Negative Selection (2)
Buffy Coat (1)

CD45 (2}

Fresh (2}

Mononuclear Cells (2)
Plasma (1)}

Serum (1}

Special Processing (2}

T Cells CD3 (2)

T Cellz Negative Selection (2}
Viable Plated Cellz (2)

Units

0.3mL (1)

0.5 million cells (10}
0.5mL (2)

1 unit (2}

5.0 million cells (2)

Price

S0.00 - S1.000.00 17y

Leukemia
21 Items Previous 1 2 Next
| 13 tems Per Page EI

Peripheral Blood | Mononuclear Cells |
Leukemia
SKU: PBL-MON-LE

$500.00

Peripheral Blood | Serum | Leukemia
SKLU: PBL-SER-LE

$55.00

Peripheral Blood | T Cells, Negative
Selection | Leukemia
SKU: PBL-TCE-LE

$600.00

Previous 1 2  Mext

[ Sort By... [

Peripheral Blood | PIggma |
Leukemia
SkKU: PBL-PLA-LE

Peripheral Blood | Special
Processing | Leukemia
SKU: PBL-SPE-LE

$500.00

Peripheral Blood | Viable Plated
Cells | Leukemia
SKU: PEL-VPC-LE

$1,000.00




conversa I'It search keyword or disease

Go Further. Foster,

blog  my account (login) saveditems need assistance? your cartis currently empty  contact us: (866) 838-2798

Home ) Peripheral Blood | Plasma | Leukemia

Peripheral Blody | Plasma | Leukemia

SKLU: PBL-PLA-LE

$55.00 Be the first to review this product
QuICK™ . 0.5mL Plazsma specimen collected in K2EDTA tube and stored in 1.0mL cryovial. Sample stored at -20C and shipped on dry ice.
# of Samples per Patient Disease subtype

— Please Select — ;| | - Please Select — I~

1 Units

2 +555.00

3 +5110.00 | — Please Select - =]

4 +2165.00

5 +5220.00

6§ +5275.00

7 +5330.00 add to cart

Add to Saved tems  Email A Colleague

Overview } Product Reviews )

Additional Information
SKU PBL-PLA-LE
Treatment Status Any Treatment, Pre Treatment, Post Treatment,

Active Treatment, Recurrent/Refractory Disease,
Remission



PA2081

Pancreas disease spectrum (pancreatic cancer progression) tissue array, 101 Trial (PA2081t™): $105.00
cases/208 cores N

_J Overview

Microarray
Panel:

Cores:

Cases:

Layout:

Core
Diameter:

Thickness:

Quality

Control:

Applications:

Notes:

H&E (PA20815%): $395.00

| Specification Sheet Core Image Overlapping Cases | Print I Export for Excel ‘

Pancreatic carcinoma tissue microarray, containing 42 cases of ductal adenocarcinoma, 3 adenosquamous
carcinoma, 1 islet cell carcinoma, 6 metastatic carcinoma, 10 islet cell tumor, 2 hyperplasia, 10
inflammation, 20 adjacent normal tissue and 10 normal tissue from autopsy, duplicated cores per case

208
101 @ B Py - -
‘l\_ ] POUJo sl < Yy
AR R e e
16 cols % ( P *ﬁ_ ? 3% /tea\jwk 2
13 rows S DS eP00Re0e
o 2.4 d D3 1o T Rar-Y - s 1%
™~ DS TO00VGR 209000
e § SLBOPNSR 80T 0w
1 mm n PUVTVRNC0LO0 7
250990098 C S Ve%e
vesue@ i.@@@".:géii‘
5um (2x H&E Slide Image) US Biomax Inc., Copyright 2003-2007

Anti-Actin confirmed
Routine histology procedures including ImmunoHistochemistry (IHC) and In Situ Hybridization (ISH),
protocols which can be found on our support page.

Slides are recommended to be baked at 60°C for 2 hours and to undergo antigen retrieval procedures
before regular IHC or ISH procedures.

Coama alidan sva cnscovad bac s Fhie Isscnr af maeaffin o nrcocant ssndisaskiam sed daasae




A Nt

o Cancer markers
mm'}.:f,ml

HERAA .- e

Madulloblastoma Carabellum

RNA

Copying
DMNA in




Cancer markers

Carabellum

m
E
2
B
-
L
=
B
=

Tagots through w

|hetifizdive of Cell Smfian
ol Microerey Date

Differentially Expressed RNA fram Public Microarray
Data Identifics Serum Praten Biomarkers far Crass

RMNA

NA

R

Organ Trarsplant Rejection and Other Conditians

L T e L o L e T R Ty

&
»e

Liver

1 Coma et W | s e i




Preeclampsia: large cause of maternal and
fetal death

Incidence

5-8% of all pregnancies in the U.S. and worldwide
4.1 million births in the U.S. in 2009
Up to 300K cases of preeclampsia annually in the U.S.

Mortality
Responsible for 18% of all maternal deaths in the U.S.
Maternal death in 56 out of every 100,000 live births in US
Neonatal death in 71 out of every 100,000 live births in US
Cost
$20 billion in direct costs in the U.S annually Linda Liu

Average hospital stay of 3.5 days Matt Cooper

Bruce Ling
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Title Assays | Species
29 Differential expression of microRMNAs in the placentae of Chinese patients with severe pre-eclampszia 3 Homo =apie
87 Latexin is downregulated in human upper digestive track tumors and exhibits tumor suppres=or potential 3 Homo sapie
93 Effects of estrogen and progesterone on glycosyltransferase expression in mice 42 Mus muscul
26 Gene expression profiling of placenta from women with early- and late-onset preeclampsia reveals differences in angiocgenesis 15 Homo sapie
33 Gene expression profile analysis in the mid-gestation human intestine discloses greater immaturity of the colan as compared to ileum 12 Homo sapie
06 Transcriptional Profiling of Human Flacentas from Pregnancies Complicated by Preeclampsia Reveals Disregulation of Sialic Acid Acetylesterase and Immune Sign... 50 Homo sapie
10 Human Trophoblast Responses to P. gingivalis Infection 3 Homo sapie
17 The miR-200 family and targets, ZEB1 and ZEB2, modulate uterine quiescence and contractility during pregnancy and labor 6 Mus muscul
29 Gene expression profiling for placentas from pre-eclamptic, unexplained FGR and normal pregnancies. 24 Homo sapie
38 Flacental gene expression in severe preeclampsia. 43 Homo sapie
30 A Dysregulated Proinflammatory Status in Preterm School-aged Children with FWL-induced Spastic Cerebral Falsy 10 Homo sapie
16 Temporal development of necrotizing enterocolitis in the preterm pig 26 Sus scrofa
15 Amnictic fluid and necrotizing enterocolitis in preterm pigs 17 Sus scrofa
93 Gene expression microarray analysis of early oxygen-induced retinopathy (OIR) 10 Rattus norv
0g Differentially expressed mRMA transcripts in the placenta delivered by preterm versus term spontanecus labour 10 Homo sapie
33 Comparative analysis of the human and mouse placental transcriptome and proteome 2 Homo sapie
55 Transcription profiling of mouse placental labyrinth and human villus tree 4 Homo sapie

Transcription profiling of human decidua basalis to identify pre-eclampsia susceptibility genes 104 Homo sapie
22 Severe Preeclampsia-Related Changes in Gene Expression at the Maternal-Fetal Interface Include Siglec-6 and Pappalys=in-2 46 Homo sapie
67 Transcription profiling of human chorionic villus samples (CWS) from preeclampsia patients 12 Homo =apie
75 Transcription profiling of human choriccarcinoma cells overexpressing STOX1 mimicks transcriptional alterations observed in preeclamptic placentasz 2 Homo =sapie

Transcription profiling of human 27 non-labored normal preterm and 9 non-labored normal term basal plate samples to investigate gene expression at the human.. 72 Homo sapie

Transcription profiling of human myometrium from =amples obtained at term (n=86) or preterm (n=6) with and without labor 12 Homo sapie

MicroRMA profiling of human chorioamnictic membranes from women at term in labor, women at term not in labor and women who deliverd preterm 30 Homo sapie
16 Gene expression profiling indicates inflammatory pathways involved in IUGR due to placental insufficiency 16 Homo =apie
4 Transcription prafiling of human placentae of different gestational ages: an opru netwark and uw scor study 12 Homo sapie
B Transcription profiling of mouse uterus from _gravidl_d18 wild type vs. Cox-1 knockaout animal 8 Mus muscul
3 Transcription profiling of human adipose tissue, decidua and placenta from patients with preeclampsia vs. unaffected indviduals reveals dysregulation of the circul... 6 Homo sapie
il Transcription profiling of human trophoblast cell cultures 2 Homo sapie
7 Transcription profiling of placenta from women who underwent a normal preanancy and from those suffering from early or late onset pre-eclampsia 14 Homo =apie
92 Transcription profiling of mice 12 Mus muscul

Transcription profiling of decidua basalis from women with normal pregnancies or preeclampsia and/or fetal growth restriction 35 Homo sapie

42 experiments, 1221 assays.
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STOCK WATCH = Express, Wet Seal, Avago Jump

Carmenta Bioscience Secures Over $2 Million in
Oversubscribed Seed Financing

Camille Samuels Accepts Seat on Carmenta Board of Directors

'u,;’”'r E:"IHF.E Press Release: Carmenta Bioscience, Inc. — Wed, Aug 7, 2013 9:05 AM EDT
b Emai| | B3 Recommend | W Tweet [ share [T +1 L5, Print
RELATED CONTENT
PALO ALTO, Cahif.-(BUSINESS WIRE)--
C}d rmenta Carmenta Bioscience, Inc., a privately held medical technology
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BUSIMESS 2/10/2012 @ 7:41AM | 173,575 views

The Truly Staggering Cost Of
Inventing New Drugs
Ol 9 @ o Al ez comments, e calied-out  + Comment Now  + Follow Comments

During the Super Bowl, a
representative of the
pharmaceutical company Eli Lilly
posted the on the company’s
corporate blog that the average cost
of bringing a new drug to market is
$1.3 billion, a price that would buy
371 Super Bowl ads, 16 million
official NFL footballs, two pro
football stadiums, pay of almost all
NFL football players, and every seat
in every NFL stadium for six weeks
in a row. This is, of course, ludicrous.

Image by AFR/Getty Images via @davylife

The average drug developed by a major pharmaceutical company costs at least
$4 billion, and it can be as much as $11 billion.



Research Spending Per New Drug

Company Ticker Number of R&D Spending Total R&D Spending
drugs Per Drug (SMil) 1997-2011 ($Mil)
approved

AstraZeneca AZN 5 11,700.93 58.055

GlaxoSmithKline GSK 10 8,170.81 81,708

Sanofi SNY 8 7,000.26 63,274

Roche Holding AG RHHBY 11 7,803.77 85.841

Pfizer Inc. PFE 14 7,727.03 108,178

Johnson & Johnson JNJ 15 5.885.65 88,285

Eli Lilly & Co. LLY 11 4,577.04 50,347

Abbott Laboratories ABT 8 4,406.21 35,070

Merck & Co Inc MRK 16 4,200.99 67,360

Bristol-Myvers Squibb Co. BMY 11 4,152.26 45,675

Novartis AG NVS 21 3,083.13 83,646

Amegen Inc. AMGN ¥ 3,602.14 33,220

Sources: InnoThink Center For Research In Biomedical Innovation; Thomson Reuters
Fundamentals via FactSet Research Systems



Pharma Summits Patent Cliff in 2012; $290B in
Sales at Risk Through 2018

By Nuala Moran
Staff Writer

BOSTON - 2012 may be the year that the patent cliff reaches its height
—with 533 billion of sales at nisk — but the impact of loss of exclusivity
will continue to reverberate across the decade, with more than $290
billion of prescription drugs sales due to be exposed to generic

competition between now and 2015.

“This is the warst year, but it will also be bad in succeeding years.”

said Jonathan de Pass, founder and CEQ of EvaluatePharma., the

consulting firm that compiled the data. The somewhat depressing
conclusions of the report, World Preview 2018, were discussed at BIO 2012 on Tuesday, as the largest

partnering-fest of the year got into its swing.

In the past 10 years, a huge amount of money has been thrown at acquisitions and the restructuring of
R&D, in an attempt to replace the revenues that are under threat from patent expiries. Over the same time,

EvaluatePharma estimated that $1.1 trillion has been invested in R&D in a bid to revitalize pipelines.

Pharma industry executives "have blown an awful lot of cash” in a bid to swerve around the patent cliff.
Unfortunately, it looks as if "the response is not sufficient.” de Pass said. The forecast returns from new

drugs in 2018 "are not that great.”
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Science Translational Medicine, 2011.
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Researchers around the world use
Assay Depot to find the
latest research services

Take the Tour
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the marketplace for pharmaceutical research services

© Bone Models Cardiovascular Dermatology © Diabetes Genitourinary
Models Models Models Models
Bone Metastases Atrial Arrhythrmias Acne BE/W Rats Chronic Kidney Disease

Osteoarthritis
Osteoporosis

o In Vitro
Models

In Vitro Bone Models

In Vitro CWD Models

In Vitro Diabetes Models
In Vitro Eye Models

In Vitro Oncology Models
In Vitro Skin Models

© Oncology
Models

Angiogenesis

Cachexia

Caoronary Artery Disease
Hypertension

Izchemia

Myaocardial Infarction
Restenosis

Wentricular Tachycardia

In Vivo
Technologies
Cognition
EEG
Electrophysiology
Imaging
Microdialysis

© Ophthalmic

Models

Cataract
Corneal Dystrophy

Atopic Dermatitis
Hair Growth
Lupus

Pzoriasis
Rosacea

Skin Graft
Wound Healing

o Infectious

Disease

Bacterial Infection
Dengue Virus
Hepatitis C Virus
Influenza

LEMY Mouse
Malaria

© Otology

Models

Hearing Loss
Meniere's Disease

Food Intake
Goto-Kakizaki Rats

Mon Obesze Diabetic Mice
Obese Mice

Primate Diabetes
Streptozotocin Mice
Streptozotocin Rats

Mare...

Inflammation
Models

Arthritis

Delayed Type Hypersens
Ederma

Hemophilia

Irritable Bowel Diseasze
Irritant

LFS Acute Response
Mucositis

Mare...

© Pain Models

General Pain
Inflammatory Pain

Cystometry
Endometriosis

I1GA Glomerulonephritis
Interstitial Cystitis
Spinalized Rats

© Neurological
Models

Alzheimer's Dizeasze
Anxiety

Behavioral Tests
Cerebral Palay
Circadian Profiling
Depression
Epilepsy

Olfactory Testing

Mare...

© Respiratory

Models

Ascaris Lung Allergy
Cough
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Home » Pharmacology » Diabetes and Obesity » Obese Mice

ob/ob Diabetes Model - 16 Mice

Service Description

Provider: Links Biosciences is a US company with laboratories in Hangzhou, China. The laboratory has been
offering exploratory (non-GLP) pharmacology services to US and Chinese biopharma since 2004,

Background: The obese mutant mouse model was first reported by Ingalls A et al from the Jackson Laboratory
in 1951 (Obese, a New Mutation in the House Mouse [164 KB]). The obese mouse resulted from a spontaneous
mutation in a gene that was named ob in the V stock. Mice homozygous for the obese spontaneous mutation,
{Lep~ob“; commonly referred to as ob or ob/ob), are first recognizable at about 4 weeks of age. Homozygous
mutant mice gain weight rapidly and may reach three times the weight of wild-type controls. In addition to
obesity, mutant mice exhibit hyperphagia, a diabetes-like syndrome of hyperglycemia, glucose intolerance,
elevated plasma insulin, subfertility, impaired wound healing, and an increase in hormone production from both
pituitary and adrenal glands. Friedman 1 ef af reported leptin in 1994, and demonstrated that leptin, the product
of the ob gene, was produced in white adipose tissue and served as the peripheral signal to the central nervous
system of nutritional status.

Service Details: This service offers a 28 day db/db mouse model of T2DM and obesity. Customer has various
options that are convewved to Links Biosciences using a Service Order Form. Customer assians up to 16 mice to
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Home » Pharmacology » Diabetes and Obesity » Obese Mice

ob/ob Diabetes Model - 16 Mice $9,000.00 USD

per service

Service Description
9 week

Provider: Links Biosciences is a US company with laboratories in Hangzhou, China. The laboratory has been turn around time
offering exploratory (non-GLP) pharmacology services to US and Chinese biopharma since 2004,

Provided By
Background: The obese mutant mouse model was first reported by Ingalls A et al from the Jackson Laboratory Links Biosciences

in 1951 (Obese, a New Mutation in the House Mouse [164 KB]). The obese mouse resulted from a spontaneous
mutation in a gene that was named ob in the V stock. Mice homozygous for the obese spontaneous mutation,
{Lep~ob“; commonly referred to as ob or ob/ob), are first recognizable at about 4 weeks of age. Homozygous
mutant mice gain weight rapidly and may reach three times the weight of wild-type controls. In addition to
obesity, mutant mice exhibit hyperphagia, a diabetes-like syndrome of hyperglycemia, glucose intolerance,
elevated plasma insulin, subfertility, impaired wound healing, and an increase in hormone production from both
pituitary and adrenal glands. Friedman 1 ef af reported leptin in 1994, and demonstrated that leptin, the product
of the ob gene, was produced in white adipose tissue and served as the peripheral signal to the central nervous
system of nutritional status.

Service Details: This service offers a 28 day db/db mouse model of T2DM and obesity. Customer has various ) sSHRRE
options that are convewved to Links Biosciences using a Service Order Form. Customer assians up to 16 mice to

Validation methods are increasingly
commoditized



Scroll down to browse a list of available research models for Type I and Type II diabetes, hyperglycemia,
insulin resistance, diet-induced obesity and related diseases. Use the filters on the left to refine the list and
then click on any listing to view technical information or to ask a question.

Click on the Vendors tab to view a complete list of CROs that offer diabetes and obesity pharmacology models.

Search Filters
Diabetes and Obesity

i@ get hel
view senvices (TR 193 resuns® 9%t P

n Univ. of Maryland School of Medicine

YW Are you a vendor?

BB/W Rats Obesity and Diabetes Research Center vendor info Viiiltjﬂ"f Bﬂtkﬂfﬁ;;tﬂ find
N ) ) o . . ol oW you Can ar your
Food Intake University of Maryland School of Medicine Obesity and Diabetes %Md services on Assay Depot
Goto-Kakizaki Rats Regearch Center ﬁ::cu_ses on research of obesity, diabetes, and Visit the Backoffice >>
Mon Obese Diabetic Mice aging in nonhuman primates.
Obese Mice
- - - [FLRIR
Dhese Prmates fi Transgenic Rabbit Models YW Request a demo
Primate Diabetes ) . : : vendor info
S Transgenic Rabbit Models offers transgenic rabbit models for the Contact © Jacklin t
Streptozotocin Mice : . . P Add on arey Jacklin 1o
Streptozotocin Rats study of atherosclerosis, ophtalmology, hypertrophic myopathies, srhadule a demonstration
. . N diabetes, obesity, hemostasis, respiratory diseases, AIDS, and 215-369-0965
db/db Diabetic Mice ) .
fa/fa Zucker Diabetic Rats cancer. cjacklin@assaydepot.com
A Ophthy-DS Ask Anf Exper.t
i i i : - i Use our free service
Certifications Ophthy-DS offers ophthalmic model services for macular vendor info locator broaram to find
degeneration, diabetes, uveitis, and dry eye. %Md Prog )
GLP (48) the research services you
AMALAC (28) need.
GMP (20)
IS0 9001 (7) i PharmaNess | Search PubMed
GCP (7) PharmaNess offers pharmacokinetics, pharmacodynamics, vendorinio Sgarch PubMed ﬁ::r_
FDA (5) formulations, behavioral assay, in vivo screening, ex vivo @ Add D|.abet.es E_""d Obesity
USDA (4) screening, microscopy, stereclogy and histology staining services. using BioWizard.
e Selected Vendors
A Wisconsin National Primate Research Center _
Wisconsin National Primate Research Center focuses on research vendorinto
of regenerative medicine, reproduction, immunology, virology, @ Add
Pleitmd Ebatmn Fe A7 aaina. and metabolic diseases.



Scroll down to browse a list of available research models for Type I and Type II diabetes, hyperglycemia,
insulin resistance, diet-induced obesity and related diseases. Use the filters on the left to refine the list and
then click on any listing to view technical information or to ask a question.

help
Search Filters
Diabetes and Obesity .. EF Are you a vendor?
Medicine v

BB/W Rats Obesity and Diabetes Research Center vendor info Viiiltjﬂur BﬂtkﬂFﬁ;;tD find
o . . o ) ] out how you can offer your
Food Intake University of Maryland School of Medicine Obesity and Diabetes @ Add services on Assay Depot
Goto-Kakizaki Rats Research Center focuses on research of obesity, diabetes, and Visit the Backoffice >>
MNon Obese Diabetic Mice aging in nonhuman primates.
Obese Mice
' S . . [FTeIe)
EL_"ESi F"'E:!“Etig A Transgenic Rabbit Models vy Request a demo
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Anti-seizure drug works against a rat model of
inflammatory bowel disease
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Joel Dudley
Mohan M Shenoy

Dudley JT, Sirota M, ..., Pasricha J, Butte AJ. Science Translational Medicine, 2011. j ay Pasricha




Anti-seizure drug works against a rat model of
inflammatory bowel disease

Rat colonoscopy Rat with Inflammatory
Inflammatory Bowel Disease
Bowel Disease After

Anti-seizure Drug

Dudley JT, Sirota M, ..., Pasricha J, Butte AlJ. Science Translational Medicine, 2011.



Anti-depressant Imipramine Shows Significant Activity
Against Small Cell Lung Cancer

Vehicle control

Imipramine

p53/Rb/p130
triple knockout
model of SCLC

Mice dosed after
tumor formation

Joel Dudley
Nadine Jahchan
Julien Sage

iro Sweet-Cordero
Joel Neal

NuMedii




Company

Need more Public big data Data analyzed, launched,

Claremont

drugs for more ; NIH funding method ARRA, Stanford Creek,
available

diseases designed license,
first deal

Lightspeed
($3.5 million)

-:NuMedii

® « . Translating Big Data into new medicines

BIOTECHSf

Fierceslntecth NEWS TOPICS ANALYSIS FEAT

Jun 26, 2013, 5:30am POT Topics: Big Data
Venture capital UPDATED: 'Big Data' startup wins deal with

'Digital drug development' company | Aptalis Pharma

October 3, 2012 | By Ryan McBride

NUMEdii Snags $3-5 mllli[}n SHARE Muledii has landed a deal with Aplalis Pharma in which the Stanford University

spinaffl will apply its predictive "Big Data" technology. The companies aim to hun
Ron Leuty
3 Reporter-
=an Francisco Business Times
B Email | Twitter | Google+ | Twitter

Emiail down and advance drugs to combat gastrointestinal alments and cystic fibrosis
MuMedii Inc., the Palo Alto startup looking Enlarge

which are bwo areas of focus at Aptalis. The deal boosts the commercial
31 credentiats of Mubedii, building on the startup's role in a pair of papers last year
to convert pages of drug safety data into
pag g ] t}f ] MuMedii CEQ Gini Deshpande: Tapping old data for new
faster drug-development times, lined up drins.

that showed how its computational method could quickly pair approved and gens
Twest  drugs with rew potential uses against diseases,
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Sequencing Excitement
454 /Roche, Life Technologies DISCOV
Pacific Biosystems: sequence

Helicos: $30k genome
human genome in 15 minutes Technology /

Ru n ti mes in m I n Utes A new company promises to map your DNA while-U-wait—for only :
at a cost of hundreds of dollars [t uC—_———
Complete Genomics: -
80 genomes/day

lon Torrent and
lllumina: ~$1500 per
genome
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Clinical assessment incorporating a personal genome

Evan A Ashley, Atul | Butte, Matthew T Wheeler, Rong Chen, Teri E Klein, Frederick E Dewey, Joel T Dudley, Kelly E Ormond, Aleksandra Pavlovic,
Alexander A Morgan, Dmitry Pushkarev, Norma F Neff, Lovanne Hudgins, Li Gong, Laura M Hodges, Dorit 5 Berlin, Caroline F Thorn,

Katrin Sangkuhl, Joan M Hebert, Mark Woon, Hersh Sagreiya, Ryan Whaley, Joshua W Knowles, Michael F Chou, Joseph V Thakuria,

Abraham M Rosenbaum, Alexander Wait Zaranek, George M Church, Henry T Greely, Stephen R Quake, Russ B Altman

Summary
Background The cost of genomic information has fallen steeply, but the clinical translation of genetic risk estimates
remains unclear. We aimed to undertake an integrated analysis of a complete human genome in a clinical context.

Methods We assessed a patient with a family history of vascular disease and early sudden death. Clinical assessment
included analysis of this patient’s full genome sequence, risk prediction for coronary artery disease, screening for
causes of sudden cardiac death, and genetic counselling. Genetic analysis included the development of novel methods
for the integration of whole genome and clinical risk. Disease and risk analysis focused on prediction of genetic risk
of variants associated with mendelian disease, recognised drug responses, and pathogenicity for novel variants. We
queried disease-specific mutation databases and pharmacogenomics databases to identify genes and mutations with
known associations with disease and drug response. We estimated post-test probabilities of disease by applying
likelihood ratios derived from integration of multiple common variants to age-appropriate and sex-appropriate pre-
test probabilities. We also accounted for gene-environment interactions and conditionally dependent risks.

Lancet, 375:1525, May 1, 2010.
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Figure 2: Patient pedigree

The arrow shows the patient. Diagonal lines show relatives who are deceased. Years are age at death or diagnosis.
AAA=abdominal aortic aneurysm. ARMD=age- related macular degeneration. ARVD/C=arrthythmogenic right-
ventricular dysplasia or cardiomyopathy. CAD=coronary artery disease. CHF=congestive heart failure.
HC=hypercholesterolaemia, HTM=hypertension. OA=ostecarthritis. SCD=sudden cardiac death (presumed),
WT=paroxysmal ventricular tachycardia.

Credit: Euan Ashley, Russ Altman, Steve Quake, Lancet




ORIGINAL ARTICLE

Association of [L.23R. TNFRSFIA, and HLA-DRBI"0103 Allele
Variants with Inflammatory Bowel Disease Phenotypes in the

Finnish Population

Maarit Lappalainen, MSc,*" Leena Halme, MD, PhD,* Ulla Turunen, MD,® Pdivi Saavalainen, PhD,*
Elisabet Einarsdottir, PhD,* Martti Férkkild, MD, PhD,® Kimmo Kontula, MD, PhD,*" and

Paulina Paavola-Sakki, MD, PhD™*

Background: Crohn's disease {CD) and uleerative colitis (UC), 2
major forms of inflammatory bowel disease (IBD). are complex
dizorders with significant genetic predisposition. The first CD-asso-
ciated gene, CARDI SNOGD2, was recently identified and since then
several reporis on novel IBD candidate genes have emerged. We
investigated disease phenolbype association to genetic variations in
fL23R, ATGIGLY, DLGS, ABCBI/MDRI, TIR4 TNFRSFIA, chro-
mosome 5 risk haplotype including SLC2244 and SLC22435, and
HLA-DRB1*0103 allcle among Finnish IBD paticnts.

Methods: A total of 699 IBD paticnts were genotyped for discase-
associated variants by polymerase chain reaction (PCR) and restric-
tion enzyme digestion or Sequenom iPFLEX method.

Results: Five markers spanning the [123R gene were associated with
CT. The SMP {single nucleotide polymorphizm) s2201841 gave the
strongest association (P = 0.002). The rare HLA-DRB1*0103 allele
was found to associate with UC (P = 0U008), and the TNFREFIA A36G
wvariant was associated with familial UC (P = 0U00T). Upon phenotypic
analysis we detected association between familial UC and rare
TNFRSFIA alleles 366G and IVS6+10G (P = 0,001 and P = QUH2,
respectively). In addition. /23R markers were associated with strictur-
ing CD (P = 0.010-0.017). and ilsocolonic CD was more prevalent in
the camiers of the same 2 TNFESFTA varants (P = W21 and P
= (028, respectively). Less significant penotype-phenotype associa-
tions were observed for the TERY and HLA variants.

Received for publication Janaary 23, 2008; Accepted Jamuary 26, 2008.

From the *Research Program for Molecular Medicine, Biomedicum Hel-
sinki, Finland, 'Depariment of Medicine, University of Helsinki, Helsinki,
Finland, Depariment of Transplantation and Liver Surgery., Helsinki Uni-
versity Hospital, Hebsinki, Finland, *Depanment of Gastroenteralogy, Hel-
sinki University Hospital, Helsinki, Finland. 'Department of Madical Genet-
ics, Biomedicum Hebsinki, Finland,

Supported by a grani from the Special State Funds of the Helsinki
University Central Hospital (EVO), University of Helsinki, the Finnish
Academy, and the EU commission (MEXT-CT-2005-025270).

Reprints: Kimmo Eontula, Department of Medicine, University of Hel-
sinki, Haortmaninkatw 4, FIN-00220  Hebsinki, Finland  fe-muail:
Kimmio kontula hos fi).

Copyright £ 2008 Crohn's & Colitis Foundation of America, Inc.
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Conclusions: We were able to replicate the association of the
IL.23R woriants with CD) as well as HLA-DRB1*0103 with UC;
confirmation of TNFRSFIA association with UC needs additional
studies. Owr findings also suggest that polymorphisms at [L27R and
TNFRSFIA, and possibly HLA and TLR4, loci may account for
phenotypic varation in [BI.

(Infamm Bowel Dis 2008;14:1118-1124)

Key Wards: Finnish, inflammatory bowel disease, HLA-
DRBI1*0103, [L23R, TNFRSFIA

Sincc the initial discovery of the association of CARDISS
NOD2 gene variants with Crohn's disease (CID), 2 sev-
eral new susceplibility genes for inflammatory bowel disease
(IBD) have been reporiad. In 2004 the positional cloning
approach led to the identification of the associated varianis in
solute carrier family 22 (5LC224 members 4 and 5 and the
discs large homolog 5 (DLGSP genes that are implicated in
fary acid oxidation and in maintaining epithelial integrity.
respectively. It has not. however, been uneguivocally proved
that the SLC22A genes represent the actual disease genes.5-13
Muost of the studies have confirmed the association of CD
with the SLC224A gene variants or with the chromosome 5 risk
haplotype; however, a study of more than 981 Belgian IBD»
patients could not replicate the association with IBD, CD, or
ulcerative colitis (UC)L'™ A recent study by Silverberg et al'®
using a large cohort of IBD trios excluded the SLC2245 gene
variant as the potential causal variant. The association of
genetic variations in the DLGS gene with IBD and CD was
initially described in 2 large European study samples.® The
haplotype A, tagged by SNP DLGS_e26 insfdelA, was sig-
nificantly undertransmitted in IBD and CD, whereas haplo-
type D, tagged by the SNP G113A (R30)), was significantly
overiransmitted in both IBD and CT). Several groups have not
been able to replicate the association since the original re-
port.t 1405 However, in | case gender-specific analysis re-
vealed an association.'?

The association of IBD with gepetic vanation in the
Toll-like receptor 4 {TLE4) gene has been investigated by
many groups but the results have been controversial, which

inflamm Bowel s « Yolume 14, Number 8, August 2008

e Study published in 2008 in
Inflammatory Bowel
Disease

e Crohn’s Disease and
Ulcerative Colitis

* |nvestigated 9 lociin 700
Finnish IBD patients

* We record 100+ items
— GWAS, non-GWAS papers
— Disease, Phenotype
— Population, Gender
— Alleles and Genotypes
— p-value (and confidence)
— Odds ratio (and confidence)
— Technology, Study design
— Genetic model

 Mapped to UMLS concepts



ORIGINAL ARTICLE

Association of IL23R. TNFRSFIA, and HLA-DRBI'0IO3 Allele
Variants with Inflammatory Bowel Disease Phenotypes in the

Finnish Population

Maarit Lappalainen, MSc,*" Leena Halme, MD, PhD,* Ulla Turunen, MD,® Pdivi Saavalainen, PhD,*
Elisabet Einarsdottir, PhD,* Martti Férkkild, MD, PhD,® Kimmo Kontula, MD, PhD,*" and

Paulina Paavola-Sakki, MD, PhD™*

Background: Crohn's disease {CD) and uleerative colitis (UC), 2
major forms of inflammatory bowel disease (IBD). are complex
dizorders with significant genetic predisposition. The first CD-asso-
ciated gene, CARDI SNOGD2, was recently identified and since then
several reports on novel [BD candidate genes have emerged. We
investigated disease phenolbype association to genetic variations in
fL23R, ATGIGLY, DLGS, ABCBI/MDRI, TIR4 TNFRSFIA, chro-
mosome 5 risk haplotype including SLC2244 and SLC22435, and
HLA-DRB1*0103 allele among Finnish IBD paticnts.

Methods: A total of 699 IBD paticnts were genotyped for discase-
associated variants by polymerase chain reaction (PCR) and restric-
tion enzyme digestion or Sequenom iPFLEX method.

Reocultcr Lowe oo i tho JIT cecaciabad quidh

Conclusions: We were able to replicate the association of the
IL.23R woriants with CD) as well as HLA-DRB1*0103 with UC;
confirmation of TNFRSFIA association with UC needs additional
studies. Owr findings also suggest that polymorphisms at [L27R and
TNFRSFIA, and possibly HLA and TLR4, loci may account for
phenotypic varation in [BI.

(Infamm Bowel Dis 2008 14:1118-1124)

Key Wards: Finnish, inflammatory bowel disease, HLA-
DRBI1*0103, [L23R, TNFRSFIA

Sincc the initial discovery of the association of CARDISS
NOD2 gene variants with Crohn's disease (CID), 2 sev-

e Study published in 2008 in
Inflammatory Bowel
Disease

e Crohn’s Disease and
Ulcerative Colitis

* |nvestigated 9 lociin 700
Finnish IBD patients

e \We record 100+ items
— GWAS, non-GWAS papers

Lappalainen et al

Infiamm Bowel Dis * Volume 4. Number 8. August 2008

TABLE 1. Case-control Analysis of the IL23R Gene Including 8 SNPs

Controls IBD cD ucC
dbSNP ID Allele Location n = 292 n = 697 P value n = 238 P value n = 439 P value
rs 1004819 C Intron 5 0.751 0.704 0.037 0.671 0.005 0.721 0.215

T

0.249 0.296

0.329 0.279

smkl, Hmnmannkmn  §,  FIN0I00 Hebirkr,  Fnked  e-nl.
Kimmio kontula hos fi).

Copyright £ 2008 Crohn's & Colitis Foundation of America, Inc.

DO 10 1002Ebd. 20431

Published coling |3 March 2008 in Wiley ImerScience (wwa interscience.
wiley.com).
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vealed an association.'?

The association of IBD with gepetic vanation in the
Toll-like receptor 4 {TLE4) gene has been investigated by
many groups but the results have been controversial, which

inflamm Bowel s « Yolume 14, Number 8, August 2008

— Genetic model
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VARIMED: Variants Informing Medicine '

Number of | Number of
papers records
curated

~19,000 ~1.6 million

Chen R, Davydov EV, Sirota M, Butte Al.

PLoS One.
2010 October: 5(10) e13574

~473,000

Diseases and
phenotypes

~7,400

~ Rong Chen
Anil Patwardhan
Michael Clark
Optra Systems
Personalis



D Alzheimer's disease

Gene*  SNP location Patient LR Studiest Samplest Post-test
genotype probability
(%)
9:-0%
TOMM40 rs157581 CT 16 6 7740 13-90%
DAPK1  rs4878104 TT 07 5 10397 10-19%
TRAK2  rs13022344 (T 10 4 6512 10-12%
DAPK1 54877365  AA 06 4 4841 5-89%
ESF3 rs11016976 TT 1.0 3 5736 5-87%
TNK1 rs1554948 AA 09 3 5736 532%
MYH13 2074877 CT 10 3 5366 5-55%
GALP rs3745833  CC 09 3 5366 4-82%
PCK1 rs8192708  AA 09 3 5366 4-47%
rs1859849 TT 09 3 5304 4-02%
rs11622883 AT 1.0 3 5248 3-97%
WWC1  rs17070145 CC 09 3 2545 3-65%
LMNA  rs505058 TT 10 2 4646 3-49%
ACAN rs2882676  CC 09 2 4590 3-22%
PGBD1 53800324 GG 06 2 4590 2:11%
GOLM1 510868366 GG 11 2 2156 2-30%
GOLM1 rs7019241 CC 11 2 2156 2-49%
rs9886784 CC 09 2 2156 2-36%
rs10519262 GG 09 2 2156 2-22%
rs463946 (G 05 2 1922 1-04%
PLAU rs2227564 (T 09 2 956 0-98%
ADAM12 rs1278279 GG 12 1 2320 1-23%
SORL1  rs2070045 GT 11 1 2031 1-36%
ABCA1 52230806 CT 11 1 1691 1-50%
PSEN1  rs165932 GT 09 1 170 137%
0'-1 100

Rong Chen
Alex Morgan

Ashley EA*, Butte AJ¥,
Wheeler MT, Chen R,
Klein TE, Dewey FE,
Dudley JT, Ormond KE,
Pavlovic A, Hudgins L,
Gong L, Hodges LM,
Berlin DS, Thorn CF,
Sangkuhl K, Hebert JM,
Woon M, Sagreiya H,
Whaley R, Morgan AA,
Pushkarev D, Neff NF,
Knowles W, Chou M,
Thakuria J, Rosenbaum
A, Zaranek AW, Church
G, Greely HT*, Quake
SR*, Altman RB*.
Clinical evaluation
incorporating a personal
genome. Lancet, 2010.
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— Obesity

— Coronary artery disease

— Type 2 diabetes

— Depression

— Prostate cancer
—Asthma

— Hypertension
—Myocardial infarction

— Pseudoexfoliation glaucoma
— Psoriasis

— Non-Hodgkin lymphoma
— Rheumatoid arthritis

— Age-related macular degeneration
— Colorectal cancer
—Multiple sclerosis

— Lung cancer

— Bladder cancer
—Malignant melanoma

— Alzheimer’'s disease

— Schizophrenia

— Kidney cancer

— Periodontitis

— Stroke

— Oesophageal cancer
—Multiple myeloma

— Migraine

— Bipolar disorder

— Type 1 diabetes

Rong Chen — Ulcerative colitis
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Smoking

Rong Chen
Alex Morgan
Joel Dudley
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genomes to available for CHI startup curated, launched, Lightspeed, Wellington
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STOCK WATCH  Express, Wet Seal, Avago Jump

Personalis Awarded Contract From VA Million
Veteran Program — Whole Genome Sequencing
and Data Analysis for Over 1,000 Individuals

-
BusinessWire Press Rele e PIONEERING
perSOI']BIIS ‘GEE\E}?\E GUIDED Services Technology Applications Publications News & Events
=l Bl Recommend | WF Twe Cl
Back to |
MENLO PARK, Calif.(BUSI News & Events Press Releases
The US Department of Veterg October 07, 2013

sequencing and data analvsis . . . .

1 g L Personalis Closes $22M Series B Financing
samples from several VA soul _ _ _ _ _
Menlo Park, CA — Personalis, Inc_, the leading provider of advanced medical exome and genome sequencing an

secure computing fa'::ﬂity and interpretation services, announced today the closing of a $22 million Series B financing. “This financing brings tt
against an advanced human r4 investment in Personalis to over $42M, the relative scale of which gives us a significant advantage over most nes
now entering this space ” said Personalis CEQ John West. “We will use this to further build on our technologica
expand our product offerings, scale our operations, and expand our commercial team. Since our first customer
lﬂbDI'B.tDI'}' genetic ElIlEI.lFSiS, i order 13 months ago, we have received more than $14M in customer orders, for the sequencing and analysis of

genetic analyses to help confi
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relevant cell populations.
populations.

populations.

ul I pulation statistics from multiple samples.
jetf Wiser

Patrick Dunn
Sanchita Bhattacharya

Flow Cytometry Analysis (FLOCK)

Flow cytometry analysis component includes:

P sutomated cell population identification

¥ Result visualization in 2D and 2D

¥ Statistical analysis of population characteristics

¥ sutomated mapping of populations across multiple
samples

Two dimensional and three dimensional visualization of cell

ROH

)
FLOCK X111 Bk

FLOCK (FLOw Clustering without K means) uses a density-based
clustering approach to algorithmically identify biologically
Provides statistical analysiz of
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MHC Validation and Analysis

MHC Sequence Feature Variant Tvpe

(SFVT) Analysis enables genetc
association  analysis of classical HLA
protein sub-regions defined  with

structural (e.g. helix) and functaonal {e.g.

binding site) information.

MHC Alleles

3

Complete DMA and protein sequences,
sequence features, and population
frequencies of MHC, MIC and TAP alleles.
Align MHC sequences horizontally to
visualize extent of polymorphisms across

all alleles in a locus.
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Hew Data Release

Avugust 16, 2013 - The Mational Institute
of Allergy and Infectious Diseases (MIAID)
released to the ImmPort user community

new data from 6 clinical studies or trals
and updates to 7 additional studies
available here. Research areas include
predictive influenza biomarkers, antibody
responses to pH1M1 and oral
immunotherapy for childhood allergies.
This release brings the total number of
shared studies to 60.

Data Summary

Studies &0
Subjects 13859
Experiments 569
T il el T2 sishe]
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We are used to kids starting computer,
mobile, and internet companies in
garages and dorm rooms...



We are used to kids starting computer,
mobile, and internet companies in
garages and dorm rooms...

Maybe kids today need to start
“garage biotechs”?






Take Home Points

The patients, samples, molecular, clinical, and
e epidemiological data and tools are already
R publicly available to make an impact across
medicine.

Waiting for the perfect tools, perfect infrastructure,
perfect data, and perfect annotations is waiting too
long. Need for perfection is hiding data today.

We need investigators who can imagine basic
guestions to ask of these repositories of clinical and
genomic measurements.
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