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Background and Goal

* The Balskus lab is interested in elucidating
the molecular mechanisms by which the
microbiota regulates human health.

 While association studies support a

connection between the microbiome and

Atopic development of atopic diseases'3, the

Disease underlying metabolic mechanisms remain
unknown.

« Goal - ldentify and characterize gut

6 microbiome-derived metabolites that

promote atopic responses.

Screening for bioactive gut microbiota-derived metabolites
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Results

Mast cell activation by culture superatants of  Figure 1. Culture supernatants from Eggerthella

ut microbiota strains
40 ° lenta activate mast cells most significantly

Rk compared to other gut microbiota strains.
RN i Bqne marrow derived murine mast cellg (BMMC) were
g . stimulated for 20 hours with filtered culture
‘g [ supernatants from gut microbiota strains. Mast cell
- 20- " : (CD34+FceRI+cKit*) activation was evaluated by flow
= cytometry surface LAMP1 staining. Error bars
2 - represent SEM. ANOVA, Sidaks, ** p=0.01, ***
p=0.001, *** p=0.0001.
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Figure 2. The ability to activate mast cells by
culture supernatants is highly conserved

among Eggerthellaceae strains.

BMMC were stimulated for 20 hours with filtered
culture supernatants from Eggerthellaceae strains.
Mast cell activation was evaluated by flow
cytometry surface LAMP1 staining. Error bars
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" : : Mast cell activation by E. lenta culture
Figure 3. Mast cell activation supernatant dose response
by E. lenta supernatants Is 60- =
dose responsive.

BMMC were stimulated for 20 %40
hours with E. lenta filtered culture ‘g
supernatants. Mast cell activation t
was evaluated by flow cytometry 204 [
surface LAMP1 staining. Error X
pbars represent SEM. ANOVA,
Dunnett’s, * p=0.05, ™ p=0.01. 0 1
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Mast Cell IgE-dependent Degranulation

Figure 4. MaSt Ce” inﬂammatory 20 Hour Incubation i ?OminuteswithDNP-HSA
response to a| |ergen iS PBS anti- DNP IgE /_\A / PBS anti-DNP IgE

Wash out
unbound IgE
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supernatants

exacerbated by pre-exposure to
E. lenta supernatants.

BMMC were stimulated for 20 hours
with E. lenta supernatants and anti-
DNP IgE. Cells were washed and
iIncubated for 30 minutes with 100
ng/mL DNP-HSA in tyrode buffer.

@
Cl@

3
Mast cell CCL2 secretion after

|IgE-dependent degranulation
&k

Mast cell IL-18 secretion after
IgE-dependent degranulation

2000 -

800 - sk sokokok
Cell culture supernatants were mm BHI
evaluated  for  cytokine  and  1500- ., 600- = E.lenta
chemokine production by Luminex £
- 1000 - Q -
multiplex; two analytes are shown. & %400
Error bars represent SEM. ANOVA, = 5,,- O Loo-
Sidak’s, * p=0.05, ™ p=0.01, ™
p=0.001, *** p=0.0001. 0- 0-
> & > % H & & S
> 7 N L7 X
S S S S
Q Q Q QO
DNP-HSA + + + + + + + +

hhmi
Howard Hughes
Medical Institute

Comparative Genomics and

Figure 5. Ongoing chemical Homology Modeling

Chemical Characterization

and Dbioinformatic analyses
support a small glycolipid as

the bioactive metabolite.

Bioactivity-guided  fractionation
paired with metabolomics and
biochemical analyses support a
small, polar glycolipid as the
bioactive metabolite.
Comparative  genomics  and
structural homology modeling
have independently identified

Eggerthella and Gordonibacter
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putative biosynthetic genes for
glycolipid formation.

Mast cell activation by E. lenta culture supernatants Mast cell activation by E. lenta culture supernatants
in the presence of TLR4 blockade in the presence of TLR2 blockade
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Figure 6. Mast cell activation by E. lenta supernatants occurs independently of

two glycolipid-sensing receptors TLR2 and TLRA4.

BMMC were treated with anti-TLR2-lgG2a or TLR4 signaling inhibitor CLI-095 for 1
hour before being stimulated for 20 hours with E. lenta supernatants. Mast cell
activation was evaluated by flow cytometry surface LAMP1 staining. Error bars
represent SEM. ANOVA, Sidak’s, * p=0.05, ** p=0.01, ™ p=0.001.

Additional Ongoing and Future Work

In vivo
food allergy
validation model

Dr. Isaac Chiu

Human validation
cohort (CHILD)

Dr. Stuart Turvey

Conclusions

« Gut microbiota strains produce soluble metabolites that activate mast cells.
* Eggerthellaceae family genera including Eggerthella and Gordonibacter
produce a highly conserved bioactive metabolite that activates mast cells.

* Activation of mast cells with the bioactive metabolite is dose responsive.

 Mast cell response to allergen Is exacerbated by preexposure to the
bioactive metabolite.

« Chemical and bioinformatic analyses suggests that the bioactive metabolite

IS a small, polar glycolipid.
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