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USE CASE

Problem Statement Solution

Focusing on fecal samples for shotgun metagenomic sequencing disregards the importance of the small intestine and 

the distinct microbiome population in this influential regions of the gastrointestinal tract, with major roles in nutrient 

digestion, absorption, drug metabolism and immune system activity. 

The SIMBATM Capsule collects endoscopic quality intestinal liquid biopsies from the small intestine. DNA collected from 

the SIMBATM Capsule has been validated for characterization of dișerent bacteria, virus, fungi, archaea and protist 

popupopulations in this region, allowing for the microbiome research community to integrate small intestine microbiome data 

to compliment traditional fecal microbiome profiling. 

The small intestine is a critical region of the 

gastrointestinal tract with several physiologic functions 

including nutrient digestion and absorption, drug 

metabolism and immunological activity. A distinct 

microbiome profile from feces populates the small 

inintestine, therefore relying on analysis from fecal samples 

for microbiome research has the potential to miss key 

data. In addition, the presence of fewer microbial species 

in the small intestine reduces noise that can be seen in 

densely populated fecal samples, allowing for the 

potential for more meaningful results. Shotgun 

memetagenomic sequencing for microbiome research is 

commonly done utilizing fecal samples, which are readily 

accessible compared relying on invasive procedures, such 

as endoscopies, to access samples from the small 

intestine. 

The SIMBATM Capsule allows for direct, passive sampling 

of the intestinal tract, in the region of the small intestine, 

and has been validated to collect samples at equivalent 

quality to endoscopy aspirates. Samples collected from 

the small intestine have been shown to have distinct 

microbiome profiles compared to feces. The ease of 

rresearch participants taking and retrieving the SIMBATM 

Capsule from their homes allows for a wide range of 

potential target populations to be studied. The SIMBATM 

Capsule can be seamlessly integrated into existing 

microbiome research studies, allowing for access to a 

previously under investigated region and further 

chacharacterization of the microbiome dișerences along the 

gastrointestinal tract.
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Saliva Aspirate Capsule Feces

Methods

SIMBA detects general microbiome dișerences between small intestine and feces

SIMBATM Capsules in Action:

Unpublished data, 2024 

Participants (n=15) with paired 

sampsamples for saliva, aspirate, capsule and 

feces. Taxonomic overview at species level 

per sample. Bar plots display the relative 

abundance of the ten taxa with highest 

average abundance across all samples. 

Light grey (Other) indicates the total 

relative abundance of species that are 

not among the not among the ten most abundant taxa. 

The overall microbiome composition of aspirate and capsule 

samples were very dișerent from fecal samples 



Shotgun metagenomic sequencing of the SIMBATM Capsule to detect 
Bacteria, Archaea, Fungi, Protista and Viruses
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Challenges in access to samples from the small intestine for microbiome research hinders the exploration of which 

microbes reside in this region, along with how they may change under dișerent conditions. The abundance of dișerent 

microbial species in fecal samples generates significant data and noise upon metagenomic sequencing, which can pose 

challenges in drawing meaningful conclusions. 

The SIMBATM Capsule can be utilized for microbiome discovery purposes through the collection of endoscopic quality 

intestinal liquid biopsies from the small intestine, and subsequent detection of various microbial populations. DNA 

colcollected from the SIMBATM Capsule can identify dișerent bacteria, viruses, fungi, archaea and protist populations in this 

region. The detection of these microbial populations enables the microbiome research community to discover and further 

investigate the small intestine, a physiologically important and dynamic region of the gastrointestinal tract. 

Validation has been performed on SIMBATM Capsule liquid with low microbiome concentrations, and is still rich in 

readings of the dișerent microbial populations. The addition of the SIMBATM Capsule to supplement fecal microbiome 

research studies can determine general microbiome profile dișerences between small intestine and feces.
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Methods

• Multiple library prep protocols 

were tested on the low-biomass 

sample from the SIMBATM Capsule

• The consis• The consistent % reads of major 

phyla (bacteria, archaea, fungi, 

protista, and viruses) demon-

strates the high sample quality for 

shotgun metagenomic sequencing

The quality of DNA extracted from SIMBATM Capsule has been validated for shotgun 

metagenomic sequencing.

Unpublished data, 2024 

SIMBATM Capsules in Action: 
DNA from SIMBA detects bacteria, archaea, fungi, protists and viruses




