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1. The relative abundances of certain bacteria in
the gut are heritable.

2. We can identity variants in the human
genome associated with bacterial abundance.

3. We can identify candidate host tissues where
this genetic variation acts.



Populations:



Populations:

- »‘.

4 &k 0 h‘b‘hv ‘kﬂmN 3 .

; :\\t )ﬁ‘h‘?}b&} tv%g';’iv\‘ ":(":\' 1:«‘0
H utte rltes

Davenport ER, Cusanovich DA, Michelini K, Barreiro
LB, Ober C, and Gilad Y. Genome-wide association
studies of the human gut microbiota. PLoS ONE. 2015



Populations:

FOR ABOUT OUR RESOURCES FOR NEWS MEDIA & CONTACT Q
TWINS UsS RESEARCH RESEARCHERS & BLOG ENGAGEMENT UsS

Twin research for
healthy future

Researching the link between our genes,
the environment, and common diseases

e
a

N o 5 b ol . B ‘e . S '
X A0 1 . ) N, ¥ o TS W . v Wt Tk
'.‘S\ﬁ'bf“:” Pl 3 AT AN L P ".;5 Ay ‘ A TN N Y

Hutterites TwinsUK

IR P
b BTN AN
W S YR

) ESAS raty

Davenport ER, Cusanovich DA, Michelini K, Barreiro Goodrich JK, Davenport ER, Beaumont M, Jackson
LB, Ober C, and Gilad Y. Genome-wide association MA, Knight R, Ober C, Spector T, Bell JT, Clark AC, and
studies of the human gut microbiota. PLoS ONE. 2015 Ley RE. Genetic Determinants of the Gut Microbiome

in UK Twins. Cell Host and Microbe. 2016



Study design: The Hutterites

' | | 2003

, ". HUTTERITE COLONIES
TR = | ¢  Duoriushout
l| e l{ * Lehredeut

| ! ¢  Schmiedeleut

...........
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Study design: Sample collection
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Human genetic data: single-nucleotide polymorphisms (SNPs)
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~200,000 genetic variants
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Abundances of select bacteria are heritable
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Open questions:

2. Which variants in the human genome are associated
with bacterial relative abundance?
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Lactase persistence variant associates with Bifidobacteria
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How are Bifidobacteria, lactase persistence, and milk consumption
related?

Lactase persistence

Em_

<

=

-
A

= J

[ P S Bifidobacteriumj

Goodrich JK*, Davenport ER*, Waters JL*, Clark AG, Ley RE. Cross-species
comparisons of host genetic associations with the microbiome. Science. 2016



How are Bifidobacteria, lactase persistence, and milk consumption
related?

Lactase persistence Lactase non-persistence

r

X

4

[ P S Blfldobacterlum

=

|
A

=

Em_

<

Goodrich JK*, Davenport ER*, Waters JL*, Clark AG, Ley RE. Cross-species
comparisons of host genetic associations with the microbiome. Science. 2016



How are Bifidobacteria, lactase persistence, and milk consumption
related?

Lactase persistence Lactase non-persistence

" r

Goodrich JK*, Davenport ER*, Waters JL*, Clark AG, Ley RE. Cross-species
comparisons of host genetic associations with the microbiome. Science. 2016



The Bifidobacteria - LCT association replicates across populations
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Open questions:

3. In which host tissues do genetic variants act to
influence microbiome composition?
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DNase hypersensitivity sites (DHS) identify active gene regulatory
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Using DNase hypersensitivity sites (DHS) to identify pathogenic cell
types
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2. We can identity variants in the human
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Conclusions:

family Erysipelotrichaceae

1. The relative abundances of certain bacteria in
the gut are heritable.

2. We can identity variants in the human

genome associated with bacterial abundance.

3. We can identify candidate host tissues where
this genetic variation acts. - — s
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