Comparative Analysis of Opioid-Induced Microbiome
Alterations In Rat Small Intestine, Cecum, and Colon

OKLAHOMA STATE UNIVERSITY

CENTER FOR HEALTH SCIENCES

1 Department of Biochemistry and Microbiology, OSU Center for Health Sciences 2 Department of Anatomy and Cell Biology, OSU Center for Health Sciences

ION

3ea, fungi, and viruses comprise the animal
he composition and diversity of these

e profound impacts on the health of their

anges In the composition of these microbiome
such as diet, health, or medication. Embedded

ht be groupings such as individual bacterial

a that have key roles and could serve as
and disease. Due to new sequencing

SIS approaches, the characteristics of healthy
Icrobiomes are being discovered (Shreiner

»

d bioinformatic approaches to identify
n different gastrointestinal regions after

ples to perform 16S ribosomal RNA gene
rvariable region V4 in order to profile and
the small intestine, cecum, and colon. Next-
using an lllumina MiSeq system Is
16S rRNA amplicons as described by
(Kozich et al., 2013). Demultiplexed sample
ality controlled and analyzed using the CLC
(Qiagen) or QIIME 2 (Bolyen et al., 2019).
RNA database Is used for sequence read
al., 2013) and dedicated bioinformatics
ed to determine microbial composition,
les, and differential abundance analyses. All
d In this study were performed under
the OSU-CHS Institutional Animal Care and

C).

Isolate DNA

Fecal Samples

VAL 4 ¢

equencing Strategy

16S rRNA Gene
Sequencing
Workflow

RESULTS

Biomarker Discovery Workflow

Double Indexed Paired-end Sequencing Reads

. 2

Double Indexed Paired-end Sequencing Reads
Double Indexed Paired-end Sequencing Reads

.

OUT Table, Taxonomic Profiles

¥

Diversity and Differential Abundance Analyses

R 2 ¥ D

Metadata (e.g.
age, sex, weight,
clinical
parameters,
experimental/
control groups)

Alpha Diversity Beta Diversity Biomarker Disovery (Differential
(Total Number, (Bray Curtis, Abundance Analyses
Shannon Jaccard, QIIME 2 (ANCOM, gneiss)
Diversity Index, Weighted and LEfSe (Segata et al, 2011)
Phylogenetic Unweighted MaAsLin (Multivariate Analysis by
Diversity) UniFrac) Linear Models)

IHlumina MiSeq

v

V4 rRNA amplicons (2x indexed)

Library Normalization

Library Pooling

Sequencing

Mean frequency of
most common residue
in 50 base window

16S rRNA Gene Hypervariable Regions

=

=]

S
@

o
e

400 GO0 1000
Base position in 165 rRNA gene

Fig 1: Bioinformatics Workflow. This flowchart summarizes the
bioinformatic approaches used to analyze this data.
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Fig 2: Relative abundance at the phylum level. Taxonomic classification revealed differences in relative
abundance of phyla between the small intestine, cecum, and colon. The phylum Bacteriodetes appears to be
less abundant in most small intestinal samples compared to the cecum and colon samples.
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Fig 4: Alpha diversity analysis. The phylogenetic diversity of microbiota is significantly reduced in the small intestine
(a). Differences in the total number of OTU s between the treatment types (saline and oxycodone administration) in
the colon microbiota are shown (b). The total number of OTU's in the cecum are not significantly different between
male and female rats. This graph illustrates that there are differences between the male and female samples used (c).
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Fig 5: Beta diversity analysis. The microbiota at the different sites showed differences
In beta diversity (a). Sex differences in Bray-Curtis dissimilarity were seen in cecal
samples (b). Oxycodone administration affected the microbial composition in cecal
samples (Bray-Curtis) OXY, oxycodone, SAL, saline (c).
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Fig 3: Relative abundance of genera at the three intestinal sites. The small intestinal
microbiota are remarkably different to cecal and colon microbiotas at the genus level
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Fig 6: Biomarker discovery. LEfSe analysis of the rat cecum microbiota in the different treatment groups of oxycodone
and saline for first treatment and saline and naloxone for the second treatment. This provides analysis of the bacterial
taxa affected by each treatment that could provide potential biomarkers of health and disease in the gut microbiome.
OXN, oxycodone-naloxone; OXS, oxycodone-saline; SAN, saline-naloxone; SAS, saline-saline;
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