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utting edge technology 
and breakthrough 
ideas from early stage 

companies. Companies leading 
the pack with strategies for clinical 
studies, manufacturing and regulatory 
hurdles. We explored the full gamut 
of microbiome drug development at 
another exciting event from Hanson 
Wade at 3rd Microbiome Movement - 
Drug Development Summit in Boston 
this June. This summer the microbiome 
industry is heating up with companies 
in all phases of development, and a 
plethora of supporting players. We 
had some insightful workshops and we 
heard numerous impressive updates 
from companies with a variety of 
strategies for microbiome therapeutic 
development, including: “Bugs as 
Drugs” small molecules, subtractive 
microbiome therapeutics, and Gut-
Brain Axis therapeutics. We heard 
insight on biomarkers for personalized 
microbiome diagnostics and drug 
target validation. In a separate 
track, we also heard talks addressing 
all phases of clinical development, 

from early to late stage clinical trial 
development, CMC/manufacturing 
and scale-up, regulatory guidelines, as 
well as IP protection.

Precision Small Molecule 
Therapeutics 
Early stage CHAIN Biotechnology 
offers a unique Clostridium Assisted 
Drug Delivery (CADD™) platform. Ben 
Bradley, Head of Partnerships and 
Licensing, invited us to envision the 
journey through the human gut of their 
specially engineered spore-forming 
Clostridium butyricum. Once swallowed, 
it survives the onslaught of acid and 
bile in the stomach, travelling until it 
encounters an environment that it finds 
much more suitable in the anaerobic 
large intestine. Here it finds a place to 
grow, reproduce, and secrete custom 
therapeutics in a defined dosage into 
the large intestine. Bradley discussed 
the wide range of potential clinical 
applications for these engineered 
bacteria, including CNS signaling, 
receptor signaling, and prevention of 
inflammation and infection. 
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There are a wide variety of potential 
therapeutics produced by these 
bacteria, including metabolites, 
antigens/adjuvants, peptides and 
enzymes. CHAIN’s lead candidate 
CHN-1, a metabolite in pre-clinical 
stage for Inflammatory Bowel Disease 
(IBD), benefits its host by reducing pro-
inflammatory cytokines and stimulating 
anti-inflammatory cytokines. CHAIN is 
seeking partners with clinical expertise 
to utilize their unique technology.

TMAO (Trimethylamine N-Oxide) is 
associated with atherosclerosis and 
cardiovascular risks. Stanley Hazen, 
Head of Preventative Cardiology & 
Rehabilitation at the Cleveland Clinic 
discussed their progress in developing a 
small molecule therapeutic that targets 
commensal microbial TMA production, 
inhibiting TMAO production. Their 
preclinical studies show evidence that 
targeting gut microbial production of 
TMA provides a therapeutic treatment 
for diet-induced atherosclerosis. 

Improving Chemotherapeutics & 
Tackling C. Difficile With Subtractive 
Microbiome Therapeutics
Conversely, there are small molecules and 
other therapeutics that destroy bacteria. 
This strategy is dubbed subtractive 
microbiome therapeutics, and we heard 
some outstanding talks in this area. 

Ward Peterson, CEO of Symberix, 
spoke on the topic of their small 
molecule drugs, “Symbiotic Drugs”, 
which selectively eliminate harmful 
bacterial activity without killing enteric 
bacteria. Chemotherapeutics like 
Irinotecan are normally deactivated 
by the liver in a process called 
glucuronidation, which takes place 
after chemotherapeutic treatment. 
However, GI bacteria can frustratingly 
re-activate chemotherapeutic 
metabolites with the bacterial enzyme 
beta-glucuronidase, inducing toxicity. 
This leads to severe diarrhea, and 
limits the dose of chemotherapeutic 
that can be used. 
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Symberix targets this enzyme with 
their small molecule inhibitor, SBX, 
allowing more frequent dosing of 
the chemotherapeutic Irinotecan 
and improving efficacy in preclinical 
models. Symberix is also tackling 
other drug-induced toxic effects, 
such as that induced by bacterial 
beta-glucuronidase in the long-term 
use of NSAIDs, which have been 
associated with ulcers, intestinal 
inflammation and irritable bowel. 
Another future application involves 
immunosuppressant toxicity post-organ 
transplant.

What if you could hijack a natural 
defense mechanism used by bacteria in 

targeting their bacterial competitors? 
Pylum Biosciences is doing just 
that, and VP of Research, Dean 
Scholl, shared how. Pylum makes 
use of a naturally occurring defense 
mechanism, R-type bacteriocins, which 
have evolved to kill specific strains of 
competing bacteria. Pylum’s Avidocin 
proteins are precision antimicrobials 
derived from these R-type bacteriocins, 
engineered by Pylum to target a single 
bacterial species or even strain. These 
are extremely potent killing machines, 
armed with single-hit kinetics, as only a 
single bacteriocin is required to destroy 
a bacterium. They do not bind to or 
damage off-target bacteria, therefore 
preserving health-promoting bacteria 
of the microbiome. Preclinical studies in 
mice have shown successful protection 
against C. Difficile infection with 
oral treatment of Avidocin proteins. 
Furthermore, the healthy gut bacteria 
of these Avidocin-treated mice was not 
disrupted.

Perspectives & Solutions For 
Preclinical Modelling 
One of the critical challenges in 
microbiome drug development lies 
in finding appropriate preclinical 
models. We heard insight across the 
field with perspectives from biotech, 
pharma and a CRO in an intriguing 
panel discussion. Anuk Das, Head 
of Scientific Innovation at Janssen 
Human Microbiome Institute, Mike 
Romanos, CEO of Microbiotica, 
Sonia Timberlake, VP of Research at 
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Finch Therapeutics Group and Rana 
Samadfam, Scientific Director of 
Charles River Laboratories discussed 
their thoughts. 

While FMTs (Fecal Microbiota 
Transplantations) are a bit old-school, 
they can be used in guiding companies 
towards the right preclinical and clinical 
studies. “FMTs are amazingly valuable 
in the field of the microbiome because 
they point you toward diseases where 
the microbiome has a meaningful role 
in humans,” said Anuk Das.

Sonia Timberlake noted that “the 
biggest challenge we have is wrestling 
with ourselves on the best in-vivo 
models. In IBD and Ulcerative Colitis, 
we are really struggling with finding an 
appropriate (in-vivo) model that makes 
sense for the microbiome”. “At the same 
time, we are still doing a lot of in-vitro 
experiments,” said Timberlake.

Another challenge lies in reproducibility 
of in vivo models, according to Rana 
Samadfam. Her group buys their test 
animals from the same source for each 
experimental set to help control for the 
microbiota. She also suggests “using germ-
free animals and inoculating with human 
microbiota.” Generally, there was consensus 
that there was no perfect model, and you 
have to make do with what you have.

Mike Romanos suggested going to the 
clinic early. “If you start with a clinic-first 
approach, you are starting with a high 

level of validation,” said Romanos. On the 
other hand, “Germ free or gnotobiotic 
models are very powerful tools _ they 
are the equivalent of knock-outs and 
knock-ins.” Romanos recommended that 
you go with the closest model you have 
that is ethical, but then if you begin to 
see correlation, you can move forward 
with the correlations and tie it in with 
biomarker readouts (such as changes 
in cell readouts or cytokine function), 
and “that’s the best we can do, and it’s 
actually quite powerful.” 

Regulatory issues should be addressed 
early on in the process. Das mentioned 
that she thinks “the regulatory guidance 
has been very vague for LBPs.” Samadfam 
suggested talking to the regulatory 
agencies first and then designing the 
studies, to avoid undo expense. 

Anuk Das gave a great summary of the 
options for preclinical models available, 
many of which were discussed by the 
panel: germ-free mice, humanized 
mice (with a human microbiome), 
organoid cultures, organ-on-a-chip, ex-
plant models and ProDigest’s SHIME® 
(Simulator of the Human Intestinal 
Microbial System).

We heard more about SHIME® from 
Massimo Marzorati, Chief Business 
Officer of Prodigest. ProDigest has 
created a simulated gastrointestinal 
tract on a lab bench in order to study 
physicochemical, enzymatic and 
microbial parameters. 
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The SHIME® system is designed with a 
series of five reactors, where each stage 
is sequentially simulated (stomach, 
small intestine and 3 regions of the 
large intestine), and complex and stable 
microbial communities are established 
within the system. With this platform, 
researchers can test the mechanism 
of action of LBPs in an environment 
simulating the full GI tract, including 
the lumen and mucosa. The model can 
be used to study a variety of aspects 
of LBPs, such as survival, formulation 
effects, engraftment, interaction with 
the gut wall, synbiotic activity (probiotic 
and prebiotic interactions) and anti-
pathogenic activity.

Key Challenges In Manufacturing & 
Scaling-Up
From the companies further along in 
their microbiome drug development 
process we gleaned some insight on 
the topic of manufacturing and scaling 
up microbiome-based therapeutics. 
In a very informative panel discussion 
with Bharat Dixit, VP Bioprocess 
Development and Manufacturing 
of Finch Therapeutics Group, Daniel 
Couto, CTO of Vedanta Biosciences, 
Dick Schwartz, SVP Process 
Development and Manufacturing of 
Synlogic and Adrien Nivoliez, CEO of 
Biose Industrie we explored some of 
the key challenges in manufacturing 
and scaling. 

First up, some hurdles faced during 
development. Biose Industrie has faced 

challenges in creating new standards 
based on some of their strains (anaerobic 
and GMO), and another hurdle is 
contamination issues. Several companies 
expressed dismay at the limited 
choices for contract manufacturing 
organizations, who shun work with spore-
forming bacteria, GMOs, etc. The strict 
anaerobes in the consortia developed 
by Finch Therapeutics pose additional 
challenges in manufacturing.

Another issue discussed was that of the 
relative importance of viability, potency 
and purity. Synlogic looks primarily at 
potency for their engineered strains. 
Vedanta Biosciences uses the 2015 
FDA guidance in regard to LBPs to 
structure the key biologic tests they 
have... “It basically equates viability to 
potency, and allows us to use tools for 
activity,” said Couto. They have well 
over 15 assays that they use, including 
screening for pathogenic bacteria, 
testing for metabolites, and bacterial 
survival under different conditions in 
the gut. 

How critical is the threshold for 
amount of dead cells? Finch 
Therapeutics evaluates each strain 
separately in their consortia to 
determine how important the degree 
of live versus dead cells is. 

Vedanta Biosciences has no 
specifications for live versus dead cells, 
but they strictly look at specifications of 
minimum number of live cells.

“From the companies 
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In terms of stability at various 
temperatures, LBPs are quite stable 
once cryopreserved, around 5 years at 
-800C. Vedanta Biosciences looks at 
room temp, refrigerated and frozen 
data (-200C) as well to allow flexibility 
in their preservation methods for their 
product.

As far as the regulatory oversight, 
early on in the drug development 
process, the FDA is just looking 
for QC that is semi-quantitative 
(such as with sequencing) and 
evidence of stability over time. As 
your product progresses through 
development, more quantitative 
methods are needed, for example 
Vedanta Biosciences has instituted 
quantitative PCR as a QC step. The 
criteria for synthetic strains is very 
similar to that of non-synthetic. “We 
follow the same LBP guidelines, we 
have the same stability requirements, 
and the way we process and deliver 
orally is very much the same,” said 
Schwartz from Synlogic.

Cutting Edge Bioinformatics and 
Technology in Genomic Profiling
There has been tremendous progress 
in genomic profiling of microbiome 
samples, including metagenomics and 
host genetics profiling with Corebiome, 
CosmosID, Clinical Microbiomics, 
Diversigen and Loop Genomics leading 
the way with a variety of unique and 
evolving bioinformatics platforms and 
sequencing technologies.  

In July this year, CosmosID achieved 
the highest score in the strain-level 
microbial profiling category in the 
Mosaic Community Challenge powered 
by DNAnexus and sponsored by 
Janssen Human Microbiome Institute, 
In another competition, the precision 
FDA CFSAN Pathogen Detection 
Challenge, CosmosID also outperformed 
competitors in strain-level detection 
and identification of microbes in 
metagenomic samples and correctly 
identified the highest number of culture 
negative and spiked-in samples.

We heard from Dan Knights, CEO 
of another microbiome profiling 
company, Corebiome. His company 
is also filling the information gap 
between traditional low resolution, 
low cost 16S rRNA sequencing and 
high resolution shotgun sequencing, 
which is expensive and can be cost-
prohibitive for larger studies. To fill this 
gap, Corebiome offers a low cost high 
resolution solution, BoosterShot, which 
uses shotgun sequencing to generate 
accurate taxonomic and functional 
profiles of the microbiome with species-
level resolution, capable of measuring 
interspecies dynamics.

In another talk, we heard from Tuval 
Ben-Yehezkel from Loop Genomics 
on how their technology, the first 
long-read, high resolution microbiome 
sequencing technology, enhances 
quantification of species level 
microbiome abundance through single-

molecule counting, and uses existing 
Illumina Sequencing technology to 
minimize hardware cost, as well as 
multiplex sample preparation to 
enhance throughput.

As one of many examples of the 
utility of microbiome profiling, a study 
in Cell Host Microbe revealed that 
engraftment occurred in only one 
third of patients receiving a probiotic. 
Delving into the reason for this with 
Corebiome’s technology, it was clear 
that there were predictive signals that 
were indicative of engraftment. 

Specifically, specific carbohydrate 
utilization genes present in the pre-
treatment microbiome was correlated 
with engraftment.

Breakthrough Ideas
We heard about numerous technological 
and conceptual breakthroughs in the 
field beyond microbiome profiling. Here 
are a few. We heard from Nicholas 
Monsul, Chairman/Founder at 
Quorum Innovations, who discussed 
their unique product that inhibits 
the growth of methicillin-resistant 
Staphylococcus aureus (MRSA) while 
enhancing the growth of beneficial 
commensal bacteria. These ‘ProBiomic™ 
Therapeutics’ are grown in biofilm form 
and from this, bioactive compounds 
with no live bacteria are generated. This 
technology can be found in Quorum 
Innovations’ skin care line – BioEsse, 
which modulates dysbiosis, improves 
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barrier function, promotes anti-oxidant 
glutathione production and modulates 
inflammation.

Another fascinating technology was 
developed by Xeno Biosciences, which 
adapted the mechanism that occurs 
as a result of gastric bypass surgery to 
modulate the microbiome and treat 
obesity in a much less invasive way. 
David Beno, CSO of Xeno Biosciences 
discussed how gastric bypass surgery 
is highly effective in treating obesity, 
but this is not due to restriction of food 
intake or malabsorption, as commonly 
believed. Rather, a shift in oxygen levels 
in the colon after gastric bypass surgery 
shifts the gut microbiome toward a 
greater abundance of aerobic bacteria, 
from 1% aerobic bacteria before surgery 
to 10% after surgery, and this is due 
to a greater level of ingestion of air 
that is not naturally expelled. To mimic 
this effect, Xeno Biosciences provides 
controlled delivery of oxygen (O2) to 
the proximal colon using an oral pill. 
This promotes the growth of aerobic/
facultative aerobic microbiome without 
the need to introduce pre- or probiotics. 
This has shown clinical efficacy in pilot 
studies with obese patients, with no 
change in their dietary intake.

Hope you enjoyed this summary 
of the exciting progress in the 
microbiome field explored in-depth 
at the Microbiome Movement - Drug 
Development Summit, brought to 
you by Hanson Wade and Edge 
Bioscience Communications. We will 
see you next time! n

“At the conference, 
we heard about 
numerous 
technological 
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the field beyond 
microbiome profiling.”


