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Common Chronic NCD’s

* PROBLEM = Majority of the disease burden




THE CHALLENGE




Examples from Africa

HIV-Associated Nephropathy

Breast carcinoma

CVD / Metabolic syndrome / Diabetes mellitus
Osteoarthrosis / Osteoporosis

Vascular dementia / Alzheimer’s disease




Key points

1. Research

—  From single- to multi-gene disorders
— Genetic sub-typing of complex diseases

2. Education

— Educate the team

— Interdisciplinary approach

3. Service

— Shared platform for research and service delivery




Research

Establishing the Scientific




From single- to multi-gene disorders

SINGLE GENE
DISORDERS
Major genetic predisposition
Minor environmental influence,
if any

High-penetrance

MULTIFACTORIAL
DISEASE

Minor genetic predisposition
Triggered by environmental
risk factors



Stand-alone laboratory science

Molecular
Genetics

Pathology



Genetic Knowledge Integration

Pathology



Pathology supported genetic testing

Apparent Health Diagnosed Disease

Secondary Prevention
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With risk factors >= 1 :
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|
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Clinical Assessment
Blood chemistry, anthropometry, nutrition and
lifestyle risk factors

Diagnostic & Prognostic Gene Testing

Low penetrance mutations
High penetrance mutations

Gene-based Intervention

Nutrigenetics
Pharmacogenetics

Diseaserisk reduction, Disease control, reduced
delayed onset or risk of recurrence
prevention or reversal




Anatomical Pathology Application

The Problem For Using Chemotherapy
(Most Common Presentation Of Breast Cancer
Today: T1 NO ER+ Grade 2 Postmenopausal

Need To Treat 100 Women
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Chemical Pathology Application

Non-alcoholic fatty
liver disease
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Education

Establishing the Clinical




Problem statement

Transfer of genetic knowledge into clinical practice

Research

e Increasing number of tests
e Increase in complexity

e Lack of clinicians educated in genetics
e Lack of informative test guidelines

e Disorganised and fragmented
e Lack of genetic counsellors




Bridging the professional gap

CLINICIANS SCIENTISTS
e Indication: which o Conteg(t: where do
genetic tests genetic tests add
contribute to better value?

healthcare?

* Clinical Information:
what information has
clinical relevance?
(marketing)

* Application: how to
apply test information
in Dx & Rx?




Needs analysis
to guide the way forward

* Questionnaire-based survey
— Educational tool

— Resulted in a significant shift from past to future
intended use of genetic testing

— Comprehensive genetic testing preferred
— Computer-based CDSS preferred

* Applied genetics




Service




Clinical geneticists and genetic counsellors

From Clinician

i[e] Scientist

Ultimate Patient Benefit



Future focus: Exome/genome sequencing

Match disease diagnosis and therapeutic design with
the genetic profile of the patient
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* Exome sequence >+ 70 million reads,
100bp per read

e Alignment to Human Reference genome
(3.2 billion bps)

* Total number of SNPs = 39316

* missense SNVs = 10800

* SNVs in splice sites = 40

* SNVs in coding synonymous = 11450
* SNVs near a gene = 158

* intergenic SNVs = 1745

 frameshift indels = 205

* indels in splice sites = 15

* indels near a gene = 21

* intergenic indels = 127




The BioOntological Relationship Graph (B.O.R.G)

‘surrogate phenotypes’

Phenotype
Ontologies

‘surrogate functions’

‘surrogate pathways

Gene Ontology
Process Role Pathway

Location Ontology

Human Genes

Mouse Genes Rat Genes

Protein Interaction
Network

DINENE
Ontology




Gene-based intervention

Disease subtyping: Treatment

Risk Management: Monitoring

Prevention of cumulative risk
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