Gut Microbiome Sequencing:
Strategies and Case Studies
The emergence of metagenomics at the end of the
last century lightened a novel path to reveal a world
of the microbiome as diverse and rich as the ecosystem in a tropical rainforest. By enabling the direct
sequencing of total DNA or RNA from the environment, metagenomics saves the effort for isolation,
purification, and culture. With the continuous
update of high-throughput sequencing technology,
metagenomics has been rapidly developed.

Common strategies for
gut microbiota research

Only one-thousandth of the genome sequences
differ between human individuals, while one-quarter
of the sequences differ between individuals of the
same bacterial species. The human digestive tract is
inhabited by an incredibly large number of microorganisms that are collectively known as the gut
microbiota. They play an important role in how
humans metabolize food, defend against infection,
and respond to drugs.

● Epidemiological and cohort analysis
of diseased and healthy populations.
● Phenotypic and gut microbiota
comparison between clinical cases and
animal models.
● Fecal transplantation (FMT) from
clinical cases to animal models.
● Fecal transplantation (FMT) from a
healthy group to the diseasesed group.
● Intervention of patients' gut microbiota to ameliorate disease progression.

CASE

Ranitidine and finasteride inhibit TMAO and protect cardiovascular functions and kidneys by
modulating gut microbiota

Although trimethylamine N-oxide (TMAO) leads to the
development of cardiovascular and chronic kidney
diseases, there are currently no potent drugs that inhibit
its production or toxicity. In one study performed on
high-fat diet-fed ApoE-/- mice, researchers treated the
mice with finasteride, ranitidine, and andrioe. Subsequently, the distribution and quantity of gut microbiota
in the feces of the mice in each group were analyzed
using 16S rRNA sequencing of the V3+V4 regions.
Pathology test confirmed that both ranitidine and finasteride reduced atherosclerosis and renal damage in
mice.
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Antibiotic therapy reduces
endometriosis disease progression in mice

A group of researchers answered the question “Will altering gut microbiota with antibiotic Treatment impact endometriosis progression?” by doing in vivo experiments on
mice, which were treated with broad-spectrum antibiotics
or metronidazole, subjected to surgically-induced endometriosis and assayed after 21 days. After analyzing endometriotic lesions and histological signatures and the proliferation and inflammation in lesions, differences in fecal
bacterial composition were assessed in mice with and
without endometriosis, and fecal microbiota transfer studies were performed. Their findings suggest that gut bacteria promote endometriosis progression in mice. This finding if translated to humans could aid in the development
of improved diagnostic tools and personalized treatment
strategies.

Effect of FMT on neurological restoration in a spinal
cord injury mouse model

To find out the correlation between spinal cord injury
(SCI) and gut microbiome, a group of researchers investigated the hypothesis that fecal microbiota transplantation (FMT) from healthy uninjured mice into SCI mice
may exert a neuroprotective effect. Results showed that
FMT facilitated functional recovery, promoted neuronal
axonal regeneration, improved animal weight gain and
metabolic profiling, and enhanced intestinal barrier
integrity and GI motility in SCI mice. High-throughput
sequencing revealed that levels of phylum Firmicutes,
family Christensenellaceae, and genus Butyricimonas
were reduced in fecal samples of SCI mice, and FMT
remarkably reshaped the gut microbiome.
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CD Genomics’s Sequencing Solutions

Based on high-throughput sequencing technology and a bioinformatics analysis platform, CD Genomics provides comprehensive high-throughput sequencing as well as reagents for general researchers. Using our Illumina, Nanopore, PacBio, 10x
Genomics, and other mainstream service platforms, we provide sequencing services covering a variety of research directions in
human, animal, plant, and microorganism. Meanwhile, we have a team of professional bioinformatics scientists to help
researchers carry out deep data mining.
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