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WHAT IS METATRANSCRIPTOMICS?

The complex assortment of bacteria, fungi, and viruses that occupy the microbiome play significant roles in
human health and disease.
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WHAT IS THE HUMAN MICROBIOME?

The microbiome consists of diverse  where they interact with immune cells
populations of viruses, fungi, and to alter the immune landscape (4).

bacteria. These microbes disperse While fungi and viruses are important
throughout the human body, but tend  components of the human microbiome,
to populate the skin, mouth, lungs,  researchers are only just beginning to

genitals, and intestines where they play  investigate their molecular functions in
vital roles in tissue homeostasis and  human health and disease. In contrast,

disease onset (2). Fungal residents in-  researchers have more frequently ex-
teract with immune cells to control gut  plored bacterial microbiome residents.

inflammation (3). Similarly, viruses —  Bacteria predominantly populate the
mostly bacteriophages — coexist with human gut where they secrete bacterio-
bacteria, facilitating horizontal gene cins, hydrogen peroxide, lactic acid, and

transfer and driving bacterial evolution. metabolites that other microbes detect
Non-pathogenic bacteriophages even  through a process called quorum sensing.
circulate within human blood, a previ-  Similarly, bacteria also produce gamma-
ously considered sterile environment,  aminobutyric acids (GABAI, tryptophan

serpins, lactocepin, vitamins,
short chain fatty acids
(SCFA), long chain fatty
acids (LCFA), and outer
membrane vesicles
(OMVs), which can
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HOW DO SCIENTISTS DETECT AND sacrenm
MEASURE MICROBIAL FUNCTIONS?

Scientists have long relied on metagenomics to detect different microbial species
using ribosomal RNA (RNA) sequencing and analysis. Despite milions of years of
qut microbiota coevolution with humans (6), bacterial rRNA has largely remained
the same, except for nine to ten distinct variable regions in the 165 gene of the

subunit (7). These evolutionary
differences between different bacterial species (7).

may produce , genetically
identical bacteria may behave in dramatically different ways (8). In a 2021 study, re-
searchers from the Hebrew University of Jerusalem found that despite the long-held belief
that i competition, interact and grow better with sRowiNG
other bacterial species (9). This suggests a dynamic living ecosystem, highiighting the need to &P PEPTIDE CHAIN
not only measure microbial diversity, but also microbial function.
researchers MANA se-

quencing. H from rRNA Is not easy. rokaryots
such as bacteria do not contain a nucleus. Their DNA and RNA float freely in the /
cytopiasm along with an estimated 55,000 ribosomes (10). iumina's Ribo-
Zero™ Plus Microbiome Depletion Kit provides a convenient pre-packaged ap-
proach 3 purity MRNA for
metatranscriptomic sequencing and analysis
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HOW CAN RESEARCHERS APPLY METATRANSCRIPTOMIC DATA TO DRUG DISCOVERY?

f humans with different
position and function. Researchers have also observed differences in the
microbiomes of humans with the same disease, sparking the idea of not
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same treatment (11).
Once an oral therapeutic enters the gut, microbes digest the drug and release
metaboiites that could enhance its efficacy, inhibit ts mechanism of action, or cause

o SENSITIVE BACTERIA

I oA

oyt ot Thes it sep vh el gt e | 4P
tines and nto the blood where they affect the actvity and function of other cells and sccneren A
tissues in the body. To optimize the ideal microbiome environment and mitigate tXCty, | 4crivetme ;& o
scientists use either efimination or supplementation approaches (11) METABOLITES. o
Eiminati hes rely on antibodies, CRISPR-C: 3 N
and that could potntil 9 ELMIATE PROBLENATIC
activity or release toxic metabolites. In contrast, supplemental approaches leverage d:;j
fecal matter transfer, probiotics, and postbiotics to add microbes tha release beneficial
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metabolites upon therapeutic digestion (11). METABOLITES

Toxic
is critical. HETABOLITES

Eliminating mi h 1g activity may
to ol spe-

cles and inactivate the therapeutic (12). This highiights the need to constantly assess.

both the diversity and functional profile of microbes within the microbial ecosyste.
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A MULTILAYERED APPROACH ‘mmmsu
To comprehensively profile the microbiome, researchers

tiomic techniques. Coupling with provides

insights into the unique transcriptional profiles of different microbial species.

(13). In a 2016 study, researchers from the University of Luxembourg used
both metatranscriptomics and metaproteomics to implicate several microbial
pathways with human pancreatic enzymes in patients with type 1 diabetes,
suggesting a role for the microbiome in diabetes pathogenesis (14). Similarly,
in 2 2019 study, researchers from Harvard University combined metatran-
scriptomics and metabolomics to correlate metabolites produced by a specific
bacterial species with irritable bowel syndrome (15). While different multiomics
techniques provide unique glimpses into the complexities of the microbiome,
researchers are just beginning to understand the microbiome's role in human
health, disease, and response to treatment. L this FREE. i ide: o E
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the
CHALLENGE

We partnered with lllumina to develop a Custom Explainer Article, a two-page content asset
the designed to simplify intricate scientific concepts and provide valuable insights for the target
SOLUTION

audience. To ensure a seamless experience, DDN's custom content creation workflow was
implemented in six key steps:

llumina completed the Explainer Article planning guide and shared insights with their account manager.

DDN's writers and lllumina discussed the project’s objectives, structure, and key content components.

3. Outline

. DDN provided a detailed outline, including text structure and mock-ups for visual elements.
delivery

llumina reviewed and provided feedback to refine the outline.

4. Content

: DDN's team developed the full article and delivered it in PDF format.
creation

lllumina reviewed the final copy and provided necessary adjustments.

5. Landing page A registration-gated landing page was designed to capture leads.

creation

lllumina reviewed and approved the landing page.

The article was hosted on the DDN website and strategically promoted through email campaigns,

6. Promotion eNewsletters, social media, and website banners to maximize reach and engagement.

Delivered a two-page explainer article that effectively educated the
DDN audience on metatranscriptomics.

Generated 150 nurture leads within five weeks, exceeding expectations.

Provided a highly engaging content asset that served as a valuable lead
generation tool.

Working with DDN was such a breeze! They designed an article and
infographic about microbiology for us, and both the quality of the design and
copywriting were outstanding. This asset was used as a lead generation
piece and performed very well, to no surprise. | would recommend DDN
any day to create powerful marketing collaterals.

Marketing Manager, lllumina

Why Partner with Drug Discovery News?

We specialize in crafting strategic multi-channel campaigns tailored for the life sciences industry. Our expertise
in content creation, audience engagement, and lead generation ensures measurable success for our clients.
Whether it's explainer articles, webinars, or more, we deliver results that matter.



