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What does the Centre for Diabetes Research do?

The Centre conducts research into many aspects of diabetes. These are
the main areas of research.
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Why Genetics?

Finding disease genes helps to:

Q@ Better understand the disease
@ |dentify people at risk

@ Develop better treatments



Top 10 discoveries from the
Centre for Diabetes Research
in the past 10 years




LUPINS IMPROVE 12D

@ Reduce Food intake
@ Reduce body weight gain
@ Increase INS sensitivity (INS means insulin)

@ Help obese cases lose weight

@ Genetic variation in effects




DISCOVERY OF 40+ T1D GENES
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Chromosome

@ TIDGC - recruited 4,000 families

@ ACDDR - recruited 3,000 families
@ Largest family genetic study ever
@ Used in over 700 papers since 2009




Systems Genetics

System Genetics is the name given to the study of

200 people
x 3 cell types
x 30,000 genes

x 200,000 genetic markers




T1D Genes Control
Other Genes

Q@ Tested 60 TID genes
@ Only |5 may change proteins

@ 25 control expression of nearby genes

@ 20 control expression of distant genes




Diabetic Retinopathy Model

Professor Morahan and his team have now developed a diabetic mouse which can be
used to research diabetic retinopathy (blindness). Research will now take place in to
the development of better treatments and management in collaboration with other
researchers.

You can see the
difference between the
blood vessels of the
retina in the left-hand
slide and the other
slides due to diabetes.
There are many more
vessels in the diabetic
retina than in the non-
diabetic retina.

Strain 1 Non-Diabetic Strain 1 Diabetic 7d

Strain 1 Diabetic 21d

Strain 2 Diabetic 21d




Beta Cell Production

Beta cells produce insulin which
9 Two-step method to PI’OdUCé beta cells  helps convert food into energy.
They are destroyed by the
immune system in type 1

@ Developed by Fang-Xu Jiang

@ Uses double transgenic mice
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For research to be
undertaken effectively

* Collectively funded in 2008 by Diabetes Research WA, The University of
Western Australia, Diabetes WA and the Western Australian Institute for

© Medical Research (now Harry Perkins Institute for Medical Research).



Genetic Subtypes of T1D

Q@Analysed 3,488 T1D probands -
@ in 154 dimensions

Proband is the

@Six different genetic subtypes




Profiles of T1D Subt
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Simplifying Complex Diseases

Heart Disease Breast Cancer Type 2 Diabetes

Also: diabetic complications, Alzheimer’s, venous
thrombosis, melanoma ...




LTyEe 2 Diabetes Subtypes

Tim Davis, Wendy Dauvis,
Fremantle Diabetes Study; n=1,244

Trait |Subtype 1 [Subtype 2 |Subtype 3 P
Kidney 50% | 38% | 47% 0.0004
Disease |
Heart 47%0 49% 6E-07
Disease
Death or 28% 25% 0.0007
MI




Predicting T1D Risk

|
Q Tested TrialNet participants

@ Define genetic risk signature




The Gene Mine

@ World-leading genetic resource

@ Captures >90% of common species
variation

@ DNA variants ~200 bp

@ 16,182 genes encode different proteins
@ Highly variable in hundreds of tested traits
@ Rapid gene discovery
@ New animal models

@ Disease prevention




Predicting Disease Outcomes

Research at the Centre has been able to use the methods developed for
diabetes research to predict outcomes for other diseases. This research
will pave the way for better treatments earlier on following diagnosis.

Predicting Melanoma Survival

w Predicting Heart Attack



Centre for Diabetes Research Staff




2005 - 2014

@ Brought over $15 million more with T1bco)
@ NHMRC (3 Programs, 2 Projects); NIH

@ Employed 55 staff, students

@ Over 100 scientific papers

@ Two patents

@ Four Ph.D. Students

@ Founded two companies

@ Established world-leading Gene Mine



2015 -

@ Validate genetic prediction tests
@ diabetic complications

@ T1D risk
@ Hypoglycemic unawareness
@ Test compounds to prevent retinopathy

@ Establish Clinical Trials Centre
@ Link 4 WA adult hospitals; JDRF

@ Develop beta cell production methods

@ Discoveries from The Gene Mine
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