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SINGAPORE: HEALTH ADVERSITIES ON A RISE 

12% obesity among school-

going children

Rising Mental Health issues

Singaporeans aged 65 and older form 
13.1 per cent of citizen population
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Observational 
Cohort Studies

Population 
Studies

Clinical Application

Commercial 
Application

Policy Changes
MOH and HPB 

initiatives
Intervention

studies

Discovery Validate and Intervene Value Capture

Our approach

iOMICS
Roadmap

Clinical 
Phenotyping

+

Filter robust 
clinical data 
features and 
biomarkers
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Population

Child

Pregnancy

Preconception

BREAKING THE CYCLE EARLY IN LIFE

X
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Growing Up in Singapore Towards  healthy Outcomes

http://gusto.sg/
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7 > 15,000 phenotypes collected 
across 10 health domains 

EEG on day 1 Brain imaging day 7

Abdominal adipose tissue

Liver & 
Muscle fat 

(MRS) B
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t

Extensive Biosampling

• Pregnancy conditions

• Metabolism

• Mental Well Being

• Neurodevelopment

• Diet and eating behaviour

• Myopia

• Allergy

• Oral Health

• Physical Activity and sleep (wearables)

• Women Reproductive Health

Imaging
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1 in 5 mothers developed GDM
• Incidence of GDM is greatest in Chinese and Indian
• Women with GDM have 10X greater risk of Type 2 

Diabetes
•  Fasting glucose linked with  Offspring abdominal fat  

at birth

13% GUSTO-Kids are obese/overweight by age 6
↑ Prehypertension risk 
↑ Insulin resistance↑
↑ Abdominal fat ↑
↑ Obesogenic eating behaviors

GUSTO phenotypes in sync with Singaporean health adversities  

40% Singapore Women Show Signs of Perinatal 
Depression   

Maternal mental health is associated with child’s 
brain development and socio-emotional outcomes
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GUSTO OMICS ROADMAP 
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Envirome

Epigenome

Modifiable Variants

Transcriptome

Metabolome

Lipidome

Microbiome

Genetics
Fixed variants 

Complex interactions
Interactome

THE COMPLEX WORLD OF OMICS

Phenome
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ETHNIC DIFFERENCES IN GENOTYPES OF 
OFFSPRING-PARENT TRIOS

Chinese  Malay   Indian

Infant genotype (N=1105)

Maternal genotype (N=1077)Paternal genotype (N=719)

Teh et al, Genome Research 2015

Genetics
Fixed variants 

Illumina Omniexpress + exome array + imputation ~ 7 million SNPs 
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Chinese  Malay   IndianInfinium 450K arrays

Maternal epigenome 
during mid-gestation

Offspring epigenome at birth
(Cord tissue)

Hong, and Lim et al 2021

Epigenome MODIFIABLE VARIANTS – DNA methylation
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13

Epigenetic Variants

Birthweight
Lin at al. BMC Medicine 2017 (Journal 
highlight)

Preterm babies
Wu et al. Clin Epigenetics. 2019

Maternal hyperglycemia & 
neonatal epigenome
Lim et al. J Clin Endoc & Metab. (In Revision)

Early-onset of myopia
Lian et al. BMC Ophthalmol. 2019

Epigenome
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QTL 

Ethnicity hotspot genes

395 Ethnicity meQTL and eQTL

Hong, Lim, Huang et al. 2021
(unpublished)
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Placenta

~480 lipid species
25 Lipids classes

Lipidome
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Lipidome

Mir, Chen, et al. 2021 BioRxiv
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EFFECTS OF SUBOPTIMAL OMEGA FATTY ACIDS 
IN WOMEN & CHILD HEALTH

Low omega fatty 
acids  → High 
Depression 

High  Omega 6  → High 
metabolic  risk  

Low  n3 PUFA → High risk 
for preterm  birth 
Wong et al. under review

High Omega 6 → High  Birthweight
Lin at al. BMC Medicine 2017 (Journal 
highlight)

Wong et al. Transl. Psychiatry 2021
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Microbiome
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Population

Child

Pregnancy

Preconception

X
X

X X

Teh et al, Genome Research 2015
Lin et al. BMC Medicine 2017
Xu et al. Gut Microbes 2020 
Wong at al. Transl. Psych 2021

Breaking the cycle – Beyond GUSTO

Aging 

Migliavacca et al.
Nature Comm. 2020 

MEMOSA

Loo et. Al. Eur J Epidemiol. 2021 
Godfrey et al. Trials. 2017 
Godfrey et al. Diabetes Care 2021

Wu et al, Cell 2019 (SG10K)

iDAD_SG (smoking)
TEAM’s Study (Bariatric surgery)
PREPARE TRIAL
Vaz et al. 2021
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Cohort Study Participants
Funding Agencies, Clinicians, Data Analysis Team


