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Foregut microbiome is altered in esophageal
adenocarcinoma (EA) and Its precursors,
reflux esophagitis (RE) and Barrett’s
esophagus (BE).

Chronic exposure to an abnormal
microbiome Is carcinogenic.
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Case-control study
Interim analysis

0 1: Reflux esophagitis (n=17)
0D 2: Barrett’s esophagus (n=11)

0 3. Esophageal adenocarcinoma (n=1)

Control group: normal (n=7)

Age 50-79




16S rRNA gene survey

Taxonomic assignment

Classification of samples into microbiome types

Association between phenotypes and microbiome
types, by Fisher Exact

Outcomes

e 1 .

NG Inadequate Significant
sample size association

(Type | error)

association




100 +

Gram-pos

Relative
Abundance

% Gram-neg

| THTTRERRRRERERERRRRERRRRLEELLEEITE
Correlation between “ ﬂig”
microbiome types |
and phenotypes i
based on the jL
relative abundance |

of all major phyla

T1

T2




Sample size estimation based on major phyla

Power Reflux Barrett's | Cancer
80% 621 25 10
90% 822 32 12
95% 1,010 39 14
99% 1,417 52 17




Comparison of 2 types of microbiomes by
relative abundance (%) of phylum

Phylum 2’5168% 2’2168? P value
Actinobacterium 3.84 4.94 0.3262
Firmicutes 84.30 56.79| <0.0001
Bacteroidetes 3.58 11.17| <0.0001
Fusobacterium 1.26 3.56 0.0007
Proteobacterium | 6.23| 2150 <0.0001
“Gram positive” 88.14 61.73| <0.0001
“Gram negative” 11.07 36.24| <0.0001
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Comparison of the relative abundance of genus X
among normal, RE and BE/EA phenotypes
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At the phylum level, there were general trends of
decreasing Firmicutes and increasing Gram-negative
bacteria in Barrett’'s esophagus and esophageal
adenocarcinoma. Statistical difference could be
reached by increasing the samples sizes.

At the genus level, there was a strong decrease of
Genus X in reflux esophagitis and Barrett’s

esophagus. In depth 16S rRNA gene survey could
reveal changes in other genera in the reflux disorders.
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Normal reference range (NRR) Risk assessment Core taxa

Fisher | Odds
Exact | Ratio

Phylogenetic test
(2) _ Lineage correlation Foregut Up- & down-stream sites

. (5)

Taxonomic type  Fgrtest microbiome
Abundance NRR

Cytobrush samples
Mouth, mid-esophagus,
distal esophagus, stomach

Microbiome type

Subjects n=80
Gender: Male n=40, Female n=40
Age 50-79
Phenotypes: normal n=20, RE n=20, BE, n=20, EA n=20

" Spatial relationship

Temporal stability




B o Risk assessment @ o
Gene-disease association Archaea-disease association

Fisher | Odds
Exact | Ratio

(2) _ Esophageal (5)
Pathway-disease microbiome " Fungus-disease
association association

Cytobrush samples
distal esophagus

(6)
l Virus-disease association

Metagenotypes

Subjects n=80
Gender: Male n=40, Female n=40
Age 50-79
Phenotypes: normal n=20, RE n=20, BE, n=20, EA n=20
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Causation

Antibiotics

Probiotics

Pathogenic mechanisms
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