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Why Genomics
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Early days: a DNA-sequencing lab in 1994
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Why Genomes?




Source Code that defines who we ¢
arc
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Individualized genomic medicine

From prewomb to tomb
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5M variants

2.8M good data quality

28,000 within genes

5,000 nonsilent variants

200 predicted damaging

V1

100 matched for phenotype

‘ ’ 50 checked for known disease DB

k 5 prioritised for review
1 candidate
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Population Scale Genome Sequencing
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Genomics at scale is an engineering not a scientific endeavor
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Sequencing GATK Best Practices
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250 Gigabytes of Data per L
Genome

700 CPU Hours per Genome

> 5 million genetic variations per
patient
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scalable genome analysis platform
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Global Alliance
for Genomics & Health

HG19 v 2:45895>G H

Examples: 22:46546565>A or 2:45895>G

Please note that position is 1-based and only SNP variants are supported

Name Organization Response

Medical Genome Reference Bank rvan Institute of Medical Research (' TRUE
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Clinical Filtering

54 selected out of 1,139 patient records.
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Web Notebooks for Bioinformatics Researchers
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plt.axvline(20, color = 'r')

plt.tight_layout()
plt.show()
display ()
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pca_table = vds_pca.samples_keytable() . to_pandas ()

colors = {'AFR': 'black', 'AMR': 'red', 'EAS': 'green', 'EUR': 'blue', 'SAS': 'cyan'}

plt.clf()

plt.scatter (pca_table["sa.pca.PC1"], pca_table["sa.pca.PC2"], ¢ = pca_table["sa.pheno.SuperPopulation"]
plt.xlabel("PC1")

plt.ylabel("PC2")

legend_entries = [mpatches.Patch(color= c, label=pheno) for pheno, c in colors.itens()]
plt.legend (handles=legend_entries)
plt.show()
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SYDNEY GENOMICS COLLABORATIVE

TRAMSLATING GENOMICS RESEARCH INTO BETTER HEALTH OUTCOMES

§§w Health




Medical Genome
Reference Bank

Provide integrated genomic and phenotypic
reference from 4000+ healthy elderly
Australians.

Genomes Sequenced

300074000

NSW Health Genomic
Medical Research Grants

Empowering researchers to translate the
potential of genomic research into better
health outcomes.

Genomes Sequenced

1689/2295

Genomic Cancer Medicine
Program

To expedite the translation of genomic
discavery into improved health outcomes for
cancer patients.

Genomes Sequenced

24242000
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2015 Cohorts
Schizophrenia
2016 Cohorts

Mendelian
Disorders
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Genetic Disorders
of Bon

2017 Cohorts

Bipolar Disorder

§ NeuRA

Discover. Conquer. Cure

Metastatic
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Acute Care Genomics Flagship
(2018 - 2020)

Cardiovascular Genetic Disorders
Flagship (2018 - 2020)

chILDRANZ Flagship: Interstitial and
Diffuse Lung Disease in Children
(2018 - 2020)

KidGen 'HIDDEN' Renal Genetics
Flagship (2018 - 2020)

Neuromuscular Disorders Flagship
(2016 - 2018)

Mitochondrial Diseases Flagship
(2016 - 2018)

Neurodevelopmental Disability
Flagship (2016 - 2018)

Genetic Immunology Flagship (2016
- 2018)

KidGen Renal Genetics Flagship
(2016 - 2018)
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I NEWS

Justin Politics World Business Analysis Sport Science Health Arts

&= Print Bd Email n Facebook B Twitter More

Government to spend millions on 'Mackenzie's
mission' to increase access to genetic testing

7.30 Exclusive by medical reporter Sophie Scott and the Specialist Reporting Team's Rebecca Armitage

Updated 1 Mar 2018, 4:44pm
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Tips on how to search

ABOUT SUBMISSION BROWSE ACCESS DOWNLOAD METADATA 4 Helpdesk - Log in

Study

The Medical Genome Reference Bank: a whole genome data resource
of 4,000 healthy elderly individuals.

Study ID Alternative Stable ID Type

EGAS00001003511 Other
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MEDICAL GENOME REFERENCE BANK
DATA ACCESS APPLICATION FORM
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Genome Data Archiving and Sharing
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Genome Data Analysis
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Now for something different



(Garvan senate

submission 2017/

The impact of health research funding in cancers with low survival rates
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Ratios of research funding to cancer incidence and G

mortality
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Take Home Messages from Cancer (2} crmee

Increased investment in Cancer Research
leads to a reduced burden ($) and death. And
vice versa



My Suggestion (G Jliarts

* For Genetics Diseases we cannot compensate for the Billions of
Dollars spent on cancer research

A genome provides > 6 Billion data points. Each person has 5 million
unique variants

« Supposing we said we would sequence genomes of everyone affected
with a genetic/suspected genetic disease.

« This would NOT be a clinical test but rather a RESEARCH genome

« We would create a Committee and have researchers from around the
world apply to access the genomes.

« We could have hundreds of researchers around the world using our
genome data to do what they promised on their DAA.



So How Are We Going to Pay for the Genome G’Gawanmmﬁ
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National Disability
Insurance Scheme



So How Can | Suggest Something So Ridiculous? €&} sz

NDIS support is for the benefit of the person with a disability. So the
question we need to ask:

Would it be beneficial for persons with disabilities to know there are possibly
thousands of researchers working on their data every day that is growing
our understanding of the genetics of disability?
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