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NDRI HOSTS LANDMARK CONFERENCE ON
NEW DISCOVERIES IN GENETICS OF DIABETES

National and International Scientists Present Fma’mgs on New Subtypes

of Diabetes and Explore Therapeutic Insights

Lead Conference Co-Organizer Francis Collins, M.D., Ph.D.

NDRI’S conference, “Therapeutic Insights from New Diabetes Gene Discoveries,”
held March 18-19, 2008, in Philadelphia, highlighted recent discoveries of more than
a dozen new genes. The NDRI conference was a forum for the best and brightest interna-
tional investigators from academia and industry to present their latest findings and thereby
open the door to future collaborations and investigational pathways, perhaps not previously
considered or deemed possible. “The success of the conference was well beyond our expecta-
tions,” stated lead conference co-organizer, Francis Collins, M.D., Ph.D. “What we experi-
enced was an up to the minute summary of all of the new discoveries of genetic factors for
Type 1 and Type 2 diabetes, along with a highly sophisticated discussion of how these
new discoveries may shed light on disease pathogenesis.” What is more, he adds, “The
roundtable format provided for a highly interactive discussion that involved both public and
private sector researchers focused on how best to capitalize on these new discoveries to target
new pathways toward therapies that could never have been dreamed of before.” According
to Collins, the paradigms for moving forward toward new therapeutics in diabetes have
changed. “We are in the midst of ‘disruptive innovation,” where we must now try to bring
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current progress would be very timely.

Collins sees the need for a variety of resources to empower the scientific community to
begin to take the next steps forward. More genome-wide association studies of Type 1 and
Type 2 diabetes are necessary, he says, to increase the power to find more loci, identify
genetic risk factors for complications and protective genetic factors and to study different
populations. More DNA studies should be directed to finding true causative common
variants and to finding rare alleles of large effect. He also mentioned consideration of the
possible role of the communities of microbial cells within the human body, known as the

human microbiome, in either Type 1 or Type 2 forms of the disease. The NIH Roadmap has initiated the Human Microbiome Project (HMP) to generate
resources that would facilitate a comprehensive characterization of these microbial communities and their role in human health and disease.

Building a public database of genotypes and gene expression from relevant human tissues is an area where NDRI could be of vital assistance in the collection
and distribution of such specimens to researchers. Other important resources would be stable human islet cell lines that faithfully represent normal biology
and panels of human stem cells from multiple donors that can be differentiated at will into cell types relevant to diabetes. Development of High Throughput
Screening assays for each potential target is necessary while ensuring entry of those assays into the Molecular Libraries Probe Production Network. Making

Continued on page 2

Session | Discussion Group: New Discoveries in the Genetics of Diabetes, from left to right, Andrew Hattersley, D.M., FRCP, David Altschuler, M.D., Ph.D.,
Francis Collins, M.D., Ph.D., C. Ronald Kahn, M.D., Ken Polonsky, M.D., Frances Ashcroft, B.A., Ph.D., D.Sc, and John Todd, Ph.D., FRCP.
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National and International Scientists Present Findings on

New Subtypes of Diabetes and Explore Therapeutic Insights

sure that libraries for screening include all drugs approved
for human use, acknowledging the possibility that repur-
posing existing drugs for new uses could shave off many
years of work. Lastly, Collins notes that more training

is needed in gene-environment interactions, in computa-
tional and statistical analysis of large data sets, and in
animal and human physiology, along with the creation of
new training pathways for functional analysis of genome-
wide association study discoveries.

Hal Broxmeyer, Ph.D., NDRI Board Chairman

Conference Co-Organizers

Conference faculty consisted of researchers at the forefront of gene discovery.
Co-organizers included: Lee Ducat, NDRI; David Altshuler, M.D., Ph.D.,
Harvard Medical School and the Broad Institute of Harvard & MIT;
Christopher P. Austin, M.D., NIH Chemical Genomics Center;
Andrew Hattersley, D.M., FRCP, Peninsula Medical School, UK;
Stuart L. Schreiber, Ph.D., Harvard University and the Broad Institute of
Harvard & MIT; and John Todd, Ph.D., FMedSci, Cambridge University,
UK. The eminent Peter Goodfellow, D.Phil., FRS, Former Senior Vice
President of Discovery Research at GlaxoSmithKline, UK, delivered the key
note address entitled, “Exploring the Limits of Genetics.” 1ee Ducat
opened the conference and officially welcomed participants along with
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Wi the highest standards of providing
up-to-date, state-of-the-art information on the latest laboratory and clinical
research in the field of diabetes. “The talks were outstanding for their content
and clarity, and communication was greatly enhanced by the interactions
between the participating faculty and the audience both after the talks and
during the Group Discussion periods.” He says that conferences such as this
one educate others within and outside the field, and foster understanding of

Broxmeyer called the meeting

Stuart Schreiber, Ph.D., discusses Novel Approaches to Drug Development

Keynoter, Peter Goodfellow, D.Phil., FRS

where we are and what still needs to be done. “These types of meetings

are the ignition for establishing collaborative interactions that will help to
enhance and accelerate knowledge, innovation, and creative new clinical
treatments. “I'd like to see a brief ‘bullet-point’ summary of each talk and
each discussion, describing the current state of where we are and what
remains to be accomplished.” This brief proceedings could be distributed
widely to laboratory and clinical investigators, as well as to lay persons inter-
ested in current and future prospects for treatment of diabetes.

Conference Format Facilitated Lively Discussions

The conference was presented in three sessions which included presentations
and roundtable discussions. In each roundtable discussion, challenges, obsta-
cles and recommendations for the next steps in targeted drug development
based on new gene discoveries were discussed. Conference sponsors included
Eli Lilly, the Wellcome Trust, The Juvenile Diabetes Research
Foundation (JDRF), Merck, Novo Nordisk, Genzyme, Jobnson
& Jobnson and
NHGRI, The
Genome Institute,
and a host of individ-
ual contributors. More
than 200 attended the
conference, including
scientists from the
National Institutes of
Health (NIH), repre-
sentatives of the dia-
betes voluntary health
organizations, congres-
sional staff, NDRI
Board of Directors and
representatives from
NDRI’s scientific

committees.m

Christopher Austin, M.D.,
discusses Targeted Drug
Development,

Bench to Bedside

Session lll Discussion Group: Breakthrough Ideas for Development of Novel
Therapeutics, from left to right, Matthias von Herrath, M.D., Kevan Herold, M.D.,
and Klaus Kaestner, Ph.D.
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MATTHIAS VON HERRATH, M.D. — Potential Targets/
Patbways and Processes of Immunotherapy

Matthias von Herrath, M.D., Professor and Member of the La Jolla Institute
for Allergy and Immunology and an internationally recognized expert on

the molecular basis of Type 1 diabetes, has developed a novel combination
therapy that could be a potential cure for early stage Type 1 diabetes. His
approach focuses on teaching the immune system to tolerate, rather than
attack, the insulin-producing cells of the pancreas. When tested in laboratory
mice, von Herrath and his team found that this combination treatment
approach reversed recent onset Type 1 diabetes in the majority of animals
tested. The team hopes to begin testing the new therapy in human clinical
trials later this year.

A vaccine strategy

von Herrath’s study combined two therapies (anti-CD3 antibody and proin-
sulin peptide) already being tested individually in human clinical trials. The
anti-CD3 antibody, which quiets the immune system from attacking beta
cells, is injected along with a piece of nasal proinsulin peptide, which acts like
a vaccine to protect the beta cells. “Combining the two therapies produced a
strong synergy,” he explains. “The combination approach doubled the effica-
cy in laboratory mice — with fewer side effects than using either one alone.”
The study represented for the first time a combination treatment approach
using a vaccine strategy never tried in Type 1 diabetes, and it produced long-
lasting results in animals. “The diabetes never reoccurred in the lifespan of
the mice,” von Herrath reported. By treating Type 1 diabetes early, close to
initial onset of the disease, von Herrath and his team hope to reverse the
disease in patients before the occurrence of complications resulting from pro-
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initiate autoimmune diseases, they can accelerate their development when
paired with a genetic predisposition to autoimmune diseases. This discovery
based on laboratory studies in mice, represents the first demonstration in a
living organism of the ability of viruses to increase the likelihood of the
development of autoimmune diseases. von Herrath’s work is focused on a
concept known as “molecular mimicry” or cross-reactivity. The body's
immune system recognizes not only part of a virus, but also a molecule that
appears similar, and begins attacking cells that contain that molecule assum-
ing it is the virus. “We knew from evidence that cross-reactivity is common,
but what we didn't know was whether that could actually accelerate the
development of autoimmune disease in some individuals,” says von Herrath,
although it has been theorized to play a role. “We found that it is unlikely
that this cross-reactivity causes disease in someone who is not genetically pre-
disposed to an autoimmune disease. However, if you superimpose cross-reac-
tivity to a virus onto a genetic predisposition to an autoimmune disease, then
it is much more likely that you'll develop the disease, and it happens faster.”
He predicts these findings could shape large scale clinical studies of people
with existing autoimmune diseases, to identify — through their medical his-
tories — which viruses, when paired with which genetic predispositions, can
cause certain autoimmune diseases to erupt. “This finding,” he says, “could
impact future development of therapies for the treatment or prevention of
diabetes and other autoimmune illnesses, such as lupus, multiple sclerosis
(MS), and rheumatoid arthritis.”
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Another area of research in
Matthias von Herrath’s lab
is focused on defining how
viral infections trigger or
stop Type 1 diabetes. His
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ERrRiC SCHADT, PH.D. —
Drug Discovery Based on Combining Multiple Data Sets

Eric Schadt, Ph.D., Executive Scientific Director, Rosetta Inpharmatics/
Merck Research Labs, reported on recently published evidence that genetic
susceptibility to common human diseases like obesity involves changes in
entire networks of genes, rather than being limited to mutations in several

specific genes. The work also Im| i |||| I |||||| I
showcases how genomic tech- || || | |l| !" ||||| I " il ' || ||
niques may be used to understand “I | ||| ||| ‘||| ' " ' ’ ’ : “ | il " |||
the multiple complex changes at || I || || ||| ||| ||'||'| || || "

the root of common |I ||| || ] I| | I || || ‘|I| || || ‘
Inothervords” e sy e ’|| i || 7 e et '

have traditionally been thought of i Ii Iil" il

as switches that can turn disease on or off. Our research confirms the idea
that there are many molecular switches involved in common diseases, and
that these switches are connected to each other.” What this means, he adds,
is that complex disease is more like a problem in a computer network than a
light switch that is turned on or off. “If we can understand whats wrong
within the entire network, we may have a better chance of fixing the prob-
lem. That is, once you understand the networks that cause disease, you can

let the network guide you to the best gene or genes to target to treat disease
or to assess disease risk or progression.”

diseases.

Schadt and his team at Merck along with their collaborators used large scale
analyses of data on DNA variations, gene expression patterns in disease rele-
vant tissues and clinical data to identify molecular networks underlying
metabolic disorders. In one study they used liver and fat tissue samples from
mice to identify genetic variations associated with obesity, diabetes and ather-
osclerosis. The researchers constructed gene networks and identified core
groups of genes within these networks associated with obesity, diabetes and
heart disease. They identified

three novel genes that are causally

related to traits associated with

obesity. A second study done in

collaboration with Decode and

the University of Iceland was able

to construct gene expression net-

works associated with obesity

traits using blood and fat tissue

samples along with clinical data

from over 1,000 Icelanders. The

gene expression network they

constructed from the human fat

tissue contained a similar core

group of genes that were found

to be causally related to obesity

in mice.

“Our work not only leverages the

amazing discoveries from the

genome—wide association scans,

the methods I discussed and that

are published will help take those

discoveries to the next level,” he

says. Genome-wide association

studies are great for identifying

genetic signposts of disease risk, Schadt explains, but he says they don't reveal
whether or how genetic variations actually contribute to disease. “By correlat-
ing DNA variations to gene expression changes and clinical features, we were
able to identify networks of genes that play a causal role in obesity and dia-
betes traits.” These studies provide strong evidence supporting the theory that
common diseases such as obesity result from genetic and environmental dis-
turbances in entire networks of genes rather than in handful of genes (i.e.,
that these diseases are emergent properties of networks). Clearly, he says,
there needs to be significantly more work on “functionating’ the genetic dis-
coveries. “The GWA studies are providing correlations between DNA varia-
tions and variations in disease traits that are highly replicated and basically
proven to be at least linked with DNA variations that cause disease. However,
from these simple correlations we do not necessarily get what the gene or
genes are that directly respond to the causal DNA variations, and even if we
have the gene, the genetics alone usually does not tell us whether we would
activate or inactivate the gene to treat disease!” And on top of that, he adds,
knowing the gene tells you nothing about the network in which these genes
operate to cause disease. “If we want to come up with drugs that are really
effective and that don't cause adverse events, and if we want to get at
biomarkers of diseases and drug response that are really predictive, then we
actually need to understand the biology beyond the single gene view.”

Continued on page 4






