Introducing ExHiBITT – Exploring Host microBIome inTeraction in Twins-,
a colon multiomic cohort study
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Abstract:

Cohort descriptive statistical analysis

The colon is populated by approximately 1012 microorganisms, but the relationships between this
microbiome and the host are still not completely understood. The aim of this project is to recruit a twin
cohort to study interactions between colon microbiota and host genomics. Here, our objective is to
introduce this new cohort called ExHiBITT – Exploring Host microBIome inTeraction in Twins-.

The average age of the cohort was 58.70±9.55, BMI was 26.37±5.22, and frailty index 0.18±0.10. One twin
pair was found discordant for BMI, 2 for frailty, and 39 for EIMD decile.

ExHiBITT – Exploring Host microBIome inTeraction in Twins- is a new study which will enable scientist
access to a large number of OMICS’ (microbiome, metabolome, genome, transcriptome and inmune
system in multiple tissues) data related to the colon. Here, we present the profile study of this cohort.
Descriptive and inferential statistics were employed to analyse the colonoscopy traits. Results showed a
high concordance ratio for diverticulosis (70%) and polyps (27%). A significant proportion of this apparently
normal cohort had colonic polyps (28%), which are of interest as potential precursors of colorectal cancer,
and as expected, the number of polyps found was significantly correlated with BMI and age. Further studies
will analyse the interactions between the microbiome and the metabolism.

Material & Methods:
The demographic information of ExHiBITT is illustrated below:
ExHiBITT was established between 2015 and 2018. Twins were recruited from the TwinsUK cohort with the
following eligibility criteria:
1. Identical (MZ) twins and both twins were willing to take part in the study,
2. Free from type 1 diabetes, rheumatoid arthritis, diverticular disease, inflammable bowel disease or
colon cancer and anti-platelet or anticoagulant medications which could not be stopped
3. Age above 38 years old

Data & sample collection
TwinsUK has longitudinal biomedical
data annotated over the last 20 years.

Cohort inferential statistical analysis

ExHiBITT was annotated for
three different types of
phenotypes:

Age and BMI were significantly associated with the presence of polyps, polyps and diverticulosis and total
abnormalities. Age was associated with number of locations in the colon exhibiting diverticulosis.

1. Colonoscopy findings
2. Biomedical phenotypes
3. Environmental factors

Decomposition of family and within pair effects showed significantly greater effect of BMI between families
than within pairs, suggesting that polyps are connected with genetic and early life common factors.

Samples collected at visit included:
Total abnormalities

Host

Polyps and/or diver

Number of Polyps

Diverticulosis location

Age

1. Colon biopsies
2. Saliva
3. Blood
4. Faeces
5. Caecal fluid

BMI

Another sample of faeces was sent one week after colonoscopy.

Results:

Host Gene�cs

Sample collection for OMICS' analysis:
• Biopsies to study host genetics:

This cohort represents a great potential to study microbiome-host interactions in the colon, and their
implications for the host immune system.

1.
2.
3.
4.

The main findings from the cohort analysis indicate that BMI and age are linked with colon traits such as
polyps. Genetics and early life environment could be linked with these findings. This could be considered
a risk factor for the development of colorectal cancer.

left colon (n=196)
terminal ileum (n=151)
caecum (n=73)
right colon (n=24) when one of the other locations was difficult to sample

• Biopsies to be study microbiome
1. left colon (n=200)
2. right colon (n=179)
3. caecum (n=79)

I.S. Metabolomics

Microbiota

Discussion and Conclusion:

• Caecal fluid during the colonoscopy (n=197)
• Faecal samples:
1. at the visit (n=169)
2. one week after (n=188)

ExHiBITT is annotated for a large number of phenotypes, and data will be avaialble for researchers
interested in the OMICS' interactions betwen the microbiome and the host. Future results will include the
analysis of the microbiome and the metabolom of the cohort.

Acknowledgments
The authors thank the twins for their participation in the study, and the Medical Research Council (MRC) for funding this research (RE10740). We also wish to thank Clare
Stockwell, Rachel Horsfall and Isabelle Granville Smith from the Microbiome Project, and Genevieve Lachance, Darioush Yarand and Merve Demirol from IT/Data &
Administration resources, King’s College, University of London, for their technical assistance. Finally, we would also like to thank to Dr Julia El-Sayed Moustafa for the
advice provided with the statistical models.
Funding

Other samples included saliva (n=180) and blood (n=204), conserved as serum and plasma
And PBMCs: n=179

We have now OMICS' data from 16s analysis, metabolism and phenotypes. Transcriptomics, PBMCs,
and GWAS are being currently analysed.

This work was supported by a Medical Research Council (MRC) grant [grant number RE10740]. The TwinsUK study was funded by the Wellcome Trust and European
Community’s Seventh Framework Programme (FP7/2007-2013). The TwinsUK study also receives support from the National Institute for Health Research (NIHR)- funded
BioResource, Clinical Research Facility and Biomedical Research Centre based at Guy's and St Thomas' NHS Foundation Trust in partnership with King's College
London.

