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Role of Gut Microbiome



Human Microbiome 

Hou et al. (2022) Sig Transduct Target Ther 7: 135



Digestion

Drug metabolism

Immunity



Agus et al. (2021) Gut 70:1174-1182. Yue et al. (2022) Cell Mol Neurobiol 42: 439–453

DA dopamine, 5-HT 5-hydroxytryptamine, NA noradrenalin, GABA γ-

aminobutyric acid



Lithocholic acid/ Deoxycholic acidShort-Chain Fatty Acids

Greiner & Bäckhed (2016) Molecular Metabolism 5(9): 753-758.



Fan & Pedersen, (2021) Nature Reviews 

Microbiology 19(1): 55-71.



Fan & Pedersen, (2021) Nature Reviews 

Microbiology 19(1): 55-71.



Obesity in Malaysia



National Health & Morbidity, NHMS (2023)  







Ethnicity-Specific 

Gut Microbial Composition





Diet

Lifestyle

Ethnicity

Dwiyanto et al. (2021) Sci Rep 11:2618

Prevotella:Bacteroides ratioAssociation of microbial 
composition with various 
confounding factors



Dwiyanto et al. (2021) Microb Gen 7:000619



Dwiyanto et al. (2023) npj Biofilms and Microbiomes 9:55



Obesity and Microbiome 
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Dextrin?





Mukai et al. (2017) J Pharm Health Care Sci 3: 15.



Microbiota Factors Univariate 

PERMANOVA

Multivariate

PERMANOVA

Gut BMI

Cov : Age group + Ethnicity

0.384 0.054

Overall

(n = 202)

Elevated in NW Elevated in OB

Collinsella aerofaciens 

Methanobrevibacter 

Succinivibrio

Blautia

P. copri
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Erysipelotrichaceae UCG-003 

Succinivibrio

Megamonas

Akkermansia muciniphila

Alloprevotella

Associated with intestinal 

inflammation/pro-inflammatory

6 out of 9 microbes elevated 

in OB were previously 

associated with intestinal 

inflammation
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Ethnicity + BMI 0.01 0.005

All significant factors + BMI 0.01 0.007

Faecal Metabolomics PCA

Slide 27



1272 total identified 
metabolites

T.Test FDR < 0.01 = 
25 metabolites

17 mapped on 
HMDB 

12 microbial 
associated 11 metabolites elevated in OB

6 metabolites elevated in NW



1272 total identified 
metabolites

T.Test FDR < 0.01 = 
25 metabolites

17 mapped on 
HMDB 

12 microbial 
associated

Origin Metabolite Elevated/R

educed in 

OB

Pathway

Microbial only (n=7) (R)C(S)S-Alliin Elevated NA

2-C-methyl-D-erythritol-4-phosphate Elevated NA

2-Oxohept-3-enedioate Reduced Tyrosine Metabolism(KO00350)

D-Alanyl-D-alanine Elevated Peptidoglycan biosynthesis (KO00550) *

D-Amino acid metabolism (KO00470)

N2-Succinyl-L-ornithine Reduced Arginine and proline metabolism (KO00330) *

N-Carbamoylputrescine Elevated

Propanoyl phosphate Elevated

Host & Microbiota (n=5) Cholesteryl acetate Reduced Steroid Biosynthesis (KO00100) *

Gentisic acid Elevated Tyrosine Metabolism (KO00350)*

Histamine Elevated Histidine Metabolism (KO00340) *

N-Acetylneuraminate Elevated Amino sugar and nucleotide sugar metabolism

3,4 Dihydroxybenzeneacetic acid Elevated Tyrosine Metabolism (KO00350)*

*significantly differentiatedPiCrust2: arginine, ornithine, and proline 

interconversion pathway (ARGORNPROST-

PWY) FDR < 0.05



1000MYMicrobiome 

Status Number

Expressed interest 2577

Communicated 1073

Recruited with studyID 617

Completed questionnaire and sample 

tracking form

528

Stool 16S amplicons and urine NMR 

profiles

511

Saliva 16S amplicons 194



Preliminary data 

Obese subjects harbored significantly lower gut microbial diversity 



Preliminary data 

Obese individuals have reduced levels of Coprococcus spp 

which is involved in Short Chain Fatty Acid synthesis

↓ Coprococcus spp



Tan et al. unpublished. 

Pairs
PERMANOVA

R2 Pseudo-F P-value

LowxInactive vs HighxActive 0.055 1.801 0.040

LowxInactive vs MediumxActive 0.037 1.616 0.047

LowxInactive vs LowxActive 0.056 1.901 0.010

LowxInactive vs MediumxInactive 0.048 1.948 0.012

LowxInactive vs HighxInactive 0.060 2.150 0.005

Diet vs Physical Activity and Gut Microbial Composition



Why understanding 

the obesogenic 

microbial signals 

are important?



Personalised Intervention

Diet

Supplements

Biomarkers

Obesity

risk



Non-

Responder at 

baseline

Responder at 

baseline

Note the presence of 

beneficial bacteria such as 

Blautia and B.longum



Normal

Too high

Too low



Abdill et al (2022) PLoS Biol 20: e3001536.  



Summary
• Ethnicity-associated diet and lifestyle are the main determination factors of gut microbial composition

• A strong association between salivary amylase concentration, gut microbial composition and obesity 
was observed 

• Ethnicity-specific obesogenic gut microbial signals were detected, potentially enabling the design of 
personalised intervention

• More research is required, especially the understanding of local microbial composition 
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