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Mouse induced-seizure models of
intractable epilepsy
Experimental:

* 6:1 protein:fat ratio KD diet
Control:

e Vitamin/mineral matched control

diet

Time points at 0, 4, 8, and 14 days
The gut microbiome is necessary and
sufficient for seizure protection

jduasnuepy Joyny

iduasnueyy Joyiny

PMCID: PMC6003870
NIHMSID: NIHMS962831
PMID: 29804833

Cell. Author manuscript; available in PMC 2019 Jun 14.
Published in final edited form as:

Cell. 2018 Jun 14; 173(7). 1728-1741.e13.

Published aonline 2018 May 24 doi- 10 1016/).cell 2018 .04 027

The gut microbiota mediates the anti-seizure effects of the ketogenic diet

Christine A. Olson, Helen E. Vuong, Jessica M. Yano, Qingxing Y. Liang, David J. Nusbaum, and Elaine Y. Hsiao

»  Author information » Copyright and License information Disclaimer

The publisher's final edited version of this article is available at Cell
This article has been corrected. See Cell. 2018 July 12; 174(2). 497.

See commentary "A Gut Feeling About Seizures” in Epilepsy Curr, volume 18 on page 389.

See other articles in PMC that cite the published article.

Associated Data

»  Supplementary Materials
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The ketogenic diet (KD) is used to treat refractory epilepsy, but the mechanisms underlying its
neuroprotective effects remain unclear. Here we show that the gut microbiota is altered by the KD and
required for protection against acute electrically-induced seizures and spontaneous tonic-clonic seizures in
two mouse models. Mice treated with antibiotics or reared germ-free are resistant to KD-mediated seizure
protection. Enrichment of, and gnotobiotic co-colonization with, KD-associated Akkermansia and
Parabacteroides restores seizure protection. Moreover, transplantation of the KD gut microbiota, and
treatment with 4kkermansia and Parabacteroides, each confer seizure protection to mice fed a control diet.




Increased Species Diversity
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High-throughput Integrated Virtual
Environment (HIVE)

High throughput infiniband
multichannel duplex network 40Gb/

e Platform for bioinformatic analysis of very big data
* GUI wrapper for command line scripts
* Highly parallelizable
e Storage and compute are distributed to many
powerful servers
* Developed by FDA
 GWU maintains only publicly available version




Step 1: Censuscope -

 Sample a data set to estimate its
composition
* Subsample Aggregating (“SubAgg”)
 Sample (m) the data set (n) such that
m << n
* Repeatitimes
* “Wisdom of Crowds” effect

\iéi Regp_l#_

taxonomy NT

1o P (150 7] Lo

Fungi Metazoa group[813]
Animalia[8139]

Eumstazoa[813]

Bilateriz[813]

Deuterestomiz[819]

ertebrata[815]

Teleostemi[813]

Euteleostomi[819]

Sarcopterygii[819]
Dipnetetrapedomarpha[813]
Tetrapoda[8153]
Amniota[813]
Theria[819]
—# Homo szpiens[?

" taxonomy info

> Ancestryb‘all:‘l:Ss’biota:‘l315B?:3J’Eucarya:2?59:22s’Fungi Me
» BioProjectiD D

W MNaomes

Taix-
name

|0rang—utan|F‘ongo abeliilPongo pygmaeus abe

» Parent[9539

» Rank|species

Taxonormy 601
o

——f Chimpanses tro
———)Macaca mulatta
. @ Orang-utan[3]
——f Gorillz garilla[2
—— ) Eumetopizs jubz
Eutheria[813]

) Dasypus novem
@ Pan pzniscus[1]
D Hylobates conct
Cavia ape
Glires[3]

Heterocef
Murgidea|
LK

L Belivian squirre

—tub;cteria envirenmental samples[2]
Bacterial sp.[2]

-5 bicta[823]

»@tree =

Bacillus acnes Gilchrist 1300[1]
Propionibacterium acnes DSM 1637 3[1]

Chlarsbionta[1]
Charophyta Embryophyta greup[i]
Embryaphyta[i]

list

| Anubis baboon[




Step 2: Hexagon

Short reads

Reference seiuences !
c) Serialization
d) Bloom/hash : ‘

table compilation
110000

* Based on Smith-Waterman alignment
* Local alignment

* Modifications: H
i e e :
* Non-redundification a) Non-redundification %Oi:ger 1100

« Lower memory footprint v'r_l » |:[ooo
* Highly parallelizable }
* Adapted for HIVE architecture
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2 Step Pipeline

Raw sequence
data from SRA

Identify Species

Step 1: use Censuscope to identify
species that are present in each
sample. Retrieve the genomes of
those species and compile them into
one file that will be the reference
database.

Align Reads

Step 2: Align the reads to the newly
created reference database using
Hexagon. The number of reads that
map to each genome will estimate
the abundance of each species.
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https://hive.aws.biochemistry.gwu.edu/dna.cgi?cmd=home

id Reference

NR 144616.1 Muribaculum intestinale strain
16025YL27 16S ribosomal RNA, partialsequence.

NR_043318.1 Alistipes onderdonkii strain
WAL 8169 16S ribosomal RNA,
14701 partialsequence.

NR_114079.1 Escherichia fergusonii strain
NBRC 102419 16S ribosomal RNA, partial
6589sequence.

NR_116340.1 Brenneria alni strain pvfi20 16S
19648ribosomal RNA, partial sequence.

NR_144745.1 Culturomica massiliensis strain
Marseille-P2698 16S ribosomal RNA,partial
3889sequence.
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