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• I am senior lecturer in biostatistics (I teach statistics, genetics, 
epidemiology and public health)

• I research statistical genetic and epidemiology of complex 
diseases and trait

• https://people.unisa.edu.au/Beben.Benyamin
• https://scholar.google.com.au/citations?user=wMoqGWQAAA

AJ&hl=en

https://people.unisa.edu.au/Beben.Benyamin
https://scholar.google.com.au/citations?user=wMoqGWQAAAAJ&hl=en


http://koran-sindo.com/page/news/2018-05-22/1/0/Menyongsong_Kedokteran_Presisi_dengan_Genom_Indonesia



Mendelian disease

Manolio et al. JCI 2008

Complex diseasevs

Cystic fibrosis, Huntington’s disease Schizophrenia, type 2 diabetes



1. What causes this phenotypic variation?
• What are the relative contribution of genetic and environmental factors on 

complex trait or disease?
2. How do we find genes affecting individual differences? 
3. How do we use this genomic information in medicine?

My research questions



Goal: Precision (personalized) medicine 

https://www.chiefscientist.gov.au/sites/default/files/Precision-medicine-final.pdf

https://www.chiefscientist.gov.au/sites/default/files/Precision-medicine-final.pdf


1. What are the relative contribution of genetic and 
environmental factors on complex disease?

2. How do we find genes affecting complex disease?

3. How do we use this genomic information in medicine?



Heritability (h2) = 2*(rMZ-rDZ) ~ 80%

Heritability: Proportion of phenotypic variance explained by genetic factors.

Courtesy of Peter Visscher (UQ)

How do we estimate the genetic 
contribution to complex traits?



Meta-analysis of all twin studies in the last 50 years

• The average heritability 
of  all human traits is 
49%.

• Common environmental 
variance contribute to a 
17%  of the phenotypic 
variance.

2,748 papers, published between 1958 and 2012, 
reporting on 17,804 traits on a total of 14,558,903 twin pairs



1. What are the relative contribution of genetic and 
environmental factors on complex disease?

2. How do we find genes affecting complex disease?

3. How do we use this genomic information in medicine?



Genome-wide Association Study (GWAS)

www.genomicseducation.hee.nhs.uk

Benyamin Nature Communication (2017)



Challenges: Most studies are of European ancestry:
Can the findings be transferred into other populations?

• Lactose intolerant in different populations due to mutations in LCT gene.
• Strength of association can be different between populations (MHC gene 

for schizophrenia).

• South East Asian populations homes to a half billion people are not well 
represented.

1000Genome Project 2015

Martin et al Nat Gen,2019



Differences in drug response between ethnic groups

Lee et al., J Pharmacogenomics Pharmacoproteomics 2017, 8:1

Epilepsy drug – > Steven Johnsons Syndrome



Answers: Genomic studies using Indonesian and Chinese samples

• Trans-ethnic genomic and epigenomic studies of motor neuron disease 
using samples from China (1,300 cases and 3,000 controls) combined with 
European samples (12,000 cases and 23,000 controls).

• We found genes affecting motor neuron diseases (GPX3-TNIP1)



• 23K cases and 35K controls from 
East Asian populations (including 
2000 cases/controls from 
Indonesia) – 19 loci

• Genetic correlation between EAS 
and EUR (rG= 0.98±0.03)

• MHC locus, the strongest signal in 
EUR was not significant in EAS. 
This reflects the complexity of 
MHC region (linkage 
disequilibrium) and limited power 
in EAS (MHC MAF is lower in EAS)

Answers: Genomic studies using Indonesian and Chinese samples



Challenges and opportunities

• The explosion of big data in genomics (and new omics 
data) combined with health records (biobanks).
– How can we make sense this complexity?
– How can we analyze this data efficiently?
– How can we use this data in precision health?

• A half of billion of people is South East Asians (half of 
them are Indonesians), but they are not well represented 
in this genomic revolution.
– How can we intensify the collaboration with scientists from this 

region to participate in this genomic revolution?



Australian Centre for Precision Health



Population Health

https://www.unisa.edu.au/research/cri/our-research/australian-centre-for-precision-health/

https://www.unisa.edu.au/research/cri/our-research/australian-centre-for-precision-health/


Research Opportunities (Masters, PhD, Collaboration)
Dr Beben Benyamin
Australian Centre for Precision Health, University of South Australia 
(http://u.unisa.edu.au/research/cri/our-research/australian-centre-for-
precision-health/)

• Background:
– We differ in a range of characteristics/traits and our susceptibility to disease also varies.
– These differences are caused by genetic and environmental factors (and their interactions)
– Understanding these factors are important and useful in psychology, medicine and other 

fields

• Broad aims:
– To understand the genetic and environmental causes underpinning individual difference 

neuropsychiatric traits/diseases
– To identify underlying genetic variation affecting neuropsychiatric traits/diseases
– To use these genomic and other omics information in precision medicine (e.g. disease 

prediction, tailored treatment, drug development)

• Approaches:
– Using advanced computing and statistical methods applied to genomics and other omics 

(e.g. epigenomics, transcriptomics) combined with phenotypic and clinical data
– Data obtained through collaborations with other researchers and clinicians as well as 

sourced from publicly available resources, such as UK Biobank (500,000 individuals)

• Available projects:
– Integrative genomic and epigenomic analyses to dissect neurodegenerative diseases, such 

as motor neuron disease
– Trans-ethnic genomic analysis for neuropsychiatric diseases, such as schizophrenia in 

European and Asian populations
– Inferring the causal effects of risk factors, such as sleep or exercise on disease
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Terima Kasih!
• If you are interested to do Masters/PhD study or research 

collaboration, please contact me at: 
beben.benyamin@unisa.edu.au

mailto:beben.benyamin@unisa

