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Symptom based approach to clinical management

Speech & language - motor speech, phon/linguistic, 

resonance, grammar, receptive vs expressive

Any co-occurring neurodevelopmental disorders

Careful history - other developmental challenges, cognition

Issues in pregnancy or around time of birth

Other health & medical aspects. Hearing? MRI scan? 

Family history, languages spoken at home, other …. 

Targeted speech therapy 

– limited or no ability to identify aetiology or prognosis











1. Gene identification





Miller et al., 2015 Gen Rev
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Dear Speech Pathology,

Thankyou for seeing 3;5 year old male with 17q21.31 microdeletion.

Family are keen for support with communication development.  

Kind regards,

Prognosis?

Therapies?

Why?

Detecting chromosomal changes in childhood apraxia of speech 

How does this help in the clinic? 
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diagnosis

prognosis

treatment

Bert de Vries,David Koolen

Support group - quality of life & wellbeing

Detecting chromosomal changes in childhood apraxia of speech 

How does this help in the clinic? 





Also work and further genes identified in the US by Beate Peter, presented next! and Marisa Mitchell

N=19 N=33 N=70 N=153Family
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Genome sequencing cost per person in $US

1. Gene identification1. Gene identification

Group of children with CAS

SETBP1 FOXP2 CDK13 MEIS2 ZNF142

Variants in multiple genes associated with CAS

Childhood apraxia of speech is genetically heterogeneous –
(as for all neurodevelopmental disorders)
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Genetic does NOT always mean inherited 

More often sporadic – than inherited

Sporadic – ‘de novo’ 

(occurring for the first 
time in the family)

Inherited model 

– multi generational 



Broadening phenotype of known neurodevelopmental disorders  (IQ>70 for CAS cases)

CAS candidate genes and co-occurring conditions (> seen in general population)



CACNA1A-related condition

• Paternal history speech delay, subclinical autism traits

• First words at age 2 years

• Mild delays in receptive language & academic skills

• Motor milestones slightly delayed; walked at 16 
months

• Some autism traits noted

• Staring spells, EEG normal

• No dysmorphism noted

• c.3829C>T; p.(Arg1277*) (ClinVar 8506)
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Can we predict who will receive a single gene diagnosis?



Single genes for apraxia - translating research into the clinic 
Value of genetic testing in the clinic?

Marginal utilities & willingness to pay - general public N=950  Marginal utilities & willingness to pay – apraxia families N=54
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Genome sequencing cost per person in $US
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Supporting families, consumer groups

Lottie Morison Olivia van Reyk Ruth Braden Miya St. John Elana Forbes Sarah Horton

Genetics in the clinic – impacts for clinical practice? 



Thankyou and acknowledgements

Acknowledgements- co-investigators of the speech genetics team
David Amor, Clinical Geneticist, University of Melbourne, VCGS, MCRI
Michael Hildebrand, Molecular Geneticist, University of Melbourne (UoM)

Melanie Bahlo, Bioinformatician, Walter & Eliza Hall Institutes (WEHI)
Ingrid Scheffer, Neurologist, UoM
Karen van Hulst, Leenke Haaften, David Koolen, Bert de Vries RUMC

Simon Fisher, Max Planck Institute for Psycholinguistics
Jozef Gecz, University of Adelaide 
Bregje van Bon, RUMC, Maggie Wong, MPI

Nick Martin, Queensland Institute of Medical Research
Else Eising, MPI
Frederique Liegeois, University College London Institute of Child Health

Sheena Reilly, Speech Pathologist, Griffith University
Stephanie Best, Peter Mac
Anna Jarmolowicz, UoM

Ilias Goranitis, Health economist, University of Melbourne, MCRI

MCRI, RCH speech and language genetics team
Olivia van Reyk, Speech pathologist 
Lottie Morison, Speech pathologist 

Mariana Lauretta, Speech pathologist 
Elana Forbes, Psychologist
Miya St. John, Speech pathologist 

Sarah Horton, Speech pathologist 
Dr. Ruth Braden, Speech pathologist 
Dr. Emma Baker, Psychologist

Bronwyn Parry-Fielder, Speech pathologist

Sincere 
thanks to 
individuals 
& families 
who have 
taken part 
in this 
research

David Amor
Clinical genetics 

Ingrid Scheffer 
Neurology 

Fred Liegeois
Neuroscience

Simon Fisher
Biology

Michael Hildebrand
Molecular genetics



Precision or personalized medicine – biologically targeted therapries

Unique therapies that treat an 

individual’s (speech) disorder based 

on the specific genetic abnormalities 

of their condition
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Composite

Communication

Daily living
Motor skills

25

Cell cultures 

SETBP1 variant SETBP1 variant SETBP1 variant 

Towards precision medicine, biologically targeted therapies
Replicating genetic variants & trialing drug therapies
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