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Poll
How much experience do you have with variant interpretation?

• Never heard of it!

• I know the term but that's about it

• I've dabbled but don't know much about the underlying concepts or processes 

• I've been doing it for a while in a research setting

• I’ve been doing it for a while in a clinical setting

• I supervise others to do it



Variant interpretation in 
a diagnostic setting

Dr. Naomi Baker
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The genomic testing process

     Our lab’s role

          My role



Genomic Testing processes, pipelines and people

Primary Care / Hospital Genomic Diagnostics Genomic Diagnostics



Variant interpretation is clinically integrated
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PMID: 26217397; Sadedin, S. et al. (2015) Genome Med. 7(1):68. “Cpipe: a shared variant detection pipeline designed for diagnostic settings.”

PanelApp Australia: https://panelapp.agha.umccr.org/
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Case Study

• Paediatrician referral

• 2 yo with severe global developmental delay and hypotonia 

• Trio WES analysis
• Intellectual disability syndromic and non-syndromic
• Autism
• Mendeliome



TCF4 nonsense variant

diagnosis of Pitt-Hopkins syndrome

CFTR variant

incidental carrier finding

5500 variants

de novo / recessive filter

gene panels

28 variants

phenotype match? 

1 variant

OMIM (An Online Catalog of Human Genes and Genetic Disorders); https://www.omim.org/



Case Study

• Paediatrician referral; Genetic counsellor provided additional support 
• Contact details for support groups, referral pathways, counselling tips 

• CF panel testing for father 
• Clarify reproductive risk 
• Risk for siblings

• Referral for formal genetic counselling

• May eventually provide testing for extended family

PanelApp Australia: https://panelapp.agha.umccr.org/
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Variant interpretation in a diagnostic setting

• Provide answers for patients and families

• Interaction with clinicians (Clinical Geneticists, Genetic Counsellors, other referrers) and scientists

• Team effort

• Use and continuous development of scientific knowledge
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Pheochromocytoma

From: my.clevelandclinic.org/health/diseases/23373-pheochromocytoma



RET::SEPTIN9 fusion gene

Mweempwa et al, JCO Precis Oncol 2021

Huiling Xu, Peter Mac



University of Melbourne Centre for Cancer Research



Precision oncology at UMCCR





Skills and expertise

Collaborate with bio-informaticians

Vissers et al, Genetics 2020 
Vissers, Froldi et al, Cell Rep 2018



UMCCR genomic testing
Tumour Normal

Tumour/normal 
Whole genome sequencing
Identify somatic mutations

Cell free DNA

Circulating 
tumour DNA

Tumour
Whole transcriptome 

sequencing

Test: 
ctTSO500 

panel

Test: WGTS



Germline and somatic 
DNA variants

Somatic Germline 
From: ib.bioninja.com.au



The Advanced Genomics Collaboration

Support thorough genomic investigation of challenging patients: 

(i) Rare cancers (incidence <6/100,000)

(ii) Recalcitrant cancers (cancers that have poorest survival (<20% 5 year)

(iii) Relapsed cancers (cancers that have exhausted standard of care )

(iv) Enigmatic diagnoses (cancers with an ambiguous diagnosis or prognosis)

The Cancer Of Low sUrvival and unMet Need (COLUMN) initiative

https://www.tagcaustralia.com/



Variant classification based on Clinical Significance

Li et al, J Mol Diagn 2017



Variant classification based on Clinical Significance

Li et al, J Mol Diagn 2017



Clinical significance - Therapeutic

RET kinase inhibitor: 
Selpercatinib

Before treatment 12 weeks treatment Mweempwa et al, JCO Precis Oncol 2021



Clinical significance - Diagnostic

Lung lesion, Pleomorphic spindle cell morphology.

Pre-WGTS diagnostic differentials:
Carcinoma, sarcoma, melanoma or mesothelioma

H&E High molecular weight 
Cytokeratin (negative)

WGTS findings:
Tumour Mutational Burden: 
88.85 mutations / Mb (HIGH)  

Mutations:
NOTCH1 frameshift, LOH
TP53 hotspot, LOH
CDKN2A nonsense, LOH
TERT promoter hotspot 

Signature 7
(UV) 69%

Final diagnosis: skin cancer (cutaneous squamous cell carcinoma)

Mutational signatures

FFPE sample



Research

fresh 
sample

CIC

HMG C1

DUX4

Trans-acti
vation

Unusual biology:

The full clinical potential of WGTS:

EWSR1

ZnF

WT1

Trans-acti
vation

NTRK3 RNA expression

Areas of clinical need for ctDNA testing:

From: www.hopkinsmedicine.org

Cholangiocarcinoma
Tissue biopsy: 
no tumour
Liquid biopsy: 
Microsatellite instability

Feasibility:

From: ourworldindata.org
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Variant interpretation education programs

Scientists
Scientists 

working in genetics
Variant 
curators

Advanced 
course 

In-person 
workshops

Work through
complex cases 
with experts

Introductory 
course

In-person 
workshops

Review online modules
Practice with tools

Review simple cases with experts

Awareness-raising webinars 
Genomics for medical/data scientists, careers in genomics

Self-directed online courses
Theory + practicals + cases

https://melbournegenomics.org.au/genomics-education

education@melbournegenomics.org.au
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management 
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Theory, pracs, exercises



Summaries, knowledge checks, quizzes



Active learning throughout



Who typically completes our programs

%

| Introductory workshop series participants

I’ve dabbled but don’t know much

I know the term but that’s about it!

I’ve been doing 
it a while but 
would like a 
refresher
I'm comfortable doing 
it under supervision

I'm comfortable doing it on my 
own 

I 
supervise 
others to 
do it

Upskill in variant interpretationFoundations Possibly move into 
the roleWhy

64%



Improves understanding & confidence

Good structure and comprehensive 
modules. Also enjoyed having case studies 
to apply the knowledge. 

PhD student (somatic)

In-depth explanations and exercises for 
learning how to navigate all the databases 
used for variant interpretation.

Medical scientist (not VC)



with experts + multidisciplinary peer groups
(in Melbourne)
Introductory 
• Review online modules
• Work through pracs + simple case

www.melbournegenomics.org.au/genomics-education

In-person workshops

Advanced
• Learn advanced topics
• Work through complex cases
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Melbourne Genomics education
www.melbournegenomics.org.au/genomics-education 

University of Melbourne Centre for Cancer Research
https://mdhs.unimelb.edu.au/centre-for-cancer-research 

The Advanced Genomics Collaboration
https://www.tagcaustralia.com/

Victorian Clinical Genetics Services
www.vcgs.org.au/tests/genomics 

https://mdhs.unimelb.edu.au/centre-for-cancer-research
http://www.vcgs.org.au/tests/genomics


Slide deck identification
Contributing Authors

Reviewers

Name Date
Amy Nisselle, MGx Nov 2022

Naomi Baker, VCGS Nov 2022

Joep Vissers, UoM Nov 2022

Name Date

Intended Audience

Purpose
Introduce Australian BioCommons 
audience to variant interpretation/ 
clinical genomics applications of big 
data concepts and processes

Name Title
Australian BioCommons 
audience


