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A Gold Mine of Opportunity 
and a Wealth of Progress in 
the Microbiome Space

The microbiome space truly is a gold mine 
of opportunity for start-ups, biotech, Big 
Pharma, investors and universities, with 
an impact on an amazingly diverse array 
of therapeutic areas. At Hanson Wade’s 
Microbiome Drug Development Summit 
in Boston on June 27th-29th we gathered 
valuable insight on the challenges and 
phenomenal progress that’s been made 
in the field from outstanding talks and 
networking opportunities. Dirk Gevers, 
Global Head of the Janssen Human 
Microbiome Institute, Janssen R&D, 
helped us envision the wide impact of this 
revolution with some recent statistics. We 
have seen an explosion of peer-reviewed 
articles, with a 2000% increase in the 
last decade. There are now more than 
40 global universities with dedicated 
microbiome programs and 289 active 
clinical studies in which the microbiome is 
involved or targeted for intervention. All 
this is rapidly translating into start-ups 
and investments, and as of now there are 
150 companies in the microbiome space 
and over 1.5 billion invested. Boston wins 
the prize as microbiome mecca, with 16 
companies. Next in line with the largest 
concentration of companies are the San 
Francisco area with 13, and Paris with 8. 
Gevers described the approaches being 
pursued across the industry: “It’s a nice 
balance between bacterial mixtures, 
computational platforms, single strains, 
diagnostic approaches, and engineered 
bacteria.” The traditional approach for 
Pharma has been one molecule for one 
ligand target, and this is perceived to be 

low risk as compared to a microbiome 
approach (single bacteria, cocktails, 
phage), which has been perceived to be 
high risk. However the actual risk is in 
fact higher for the traditional approach, 
says Gevers. Another plus for microbiome 
therapeutics is that it uniquely lends itself 
to a preventative approach, rather than 
just treating symptoms, says Gevers.
At the moment, the leaders in clinical 
trials include Rebiotix, moving toward 
Phase 3 clinical trials for RBX2660, for the 
prevention of recurrent C. difficile infection, 
and Seres Therapeutics, who have recently 
received FDA approval for their Phase 3 
clinical trial for treatment of recurrent 
C. difficile infection with their microbiome 
therapeutic SER-109.

Pharmaceutical Giants are on the 
Playing Field 
Numerous partnerships between Pharma 
and microbiome-focused companies are 
being made. “Entrepreneurs are very well 
positioned to take on the risk with an early 
version of a commercial entity. Pharma is 
well positioned to take those early product 
ideas and accelerate them toward market,” 
says Gevers. Janssen is also taking an 
external innovation approach, very recently 
establishing a partnership with DNAnexus.
Merck is taking a systems biology approach 
- involving genomics, metabolomics and 
transcriptomics - integrating human and 
microbial pathways to discover novel 
targets for their therapeutics. “We will 
use this information to develop novel 
biomarkers to decide who gets treated 
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  In cancer 
immunotherapy we are 
seeing a long-lasting 
response, extending 
multiple years, but we’re 
only seeing a fraction 
of patients responding 
to these therapies,” says 
Guttierez. There are 
studies that indicate 
that the microbiome 
may play a role in who 
responds and who 
doesn’t.. 
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and who doesn’t, and what effect the 
microbiome has on our therapeutics,” says 
Dario Guttierez, Immuno-Biology Lead at 
Merck. “But more importantly, we’d like to 
target the microbiome itself to develop 
novel therapeutics and vaccines.” They are 
looking at the microbiome “as an engine 
that is a master regulator of responses to 
current therapeutics targeting the host.” 
In their product line, Merck has proton 
pump inhibitors, antibodies, statins and 
metformin that have been shown to have 
a profound effect on the microbiome. 
The microbiome plays a strong role also 
in regulating patient response to the 
company’s vaccines, checkpoint inhibitors 
and anti-inflammatories, says Guttierez.
Merck’s blockbuster immunotherapy, 
Keytruda, an anti-PD-1 therapeutic, shows 
activity across more than 20 tumors, and 
has resulted in approvals across 5 tumor 
types. “We are interested in what happens 
to people who are not responding,” says 
Guttierez.
 “In cancer immunotherapy we are seeing a 
long-lasting response, extending multiple 
years, but we’re only seeing a fraction of 
patients responding to these therapies,” 
says Guttierez. There are studies that 
indicate that the microbiome may play a 
role in who responds and who doesn’t.
 “We are trying to wrap our head around 
how we can enter this field and develop a 
therapeutic out of this. The microbiome will 
be important in controlling efficacy and 
toxicity of cancer drugs,” says Guttierez. 
They are taking patients treated with 
Keytruda and following them longitudinally, 
analyzing host/microbiota profiles, and 
using this to examine response to Keytruda. 
Merck is looking for collaborators.
During our Panel discussion on Big Pharma’s 
perspective towards the microbiome, 
we heard some further insight on how 
the microbiome has caused a shift in 
focus internally in recent years. Pfizer is 
focusing on neuroscience more and Merck 
has upcoming publications in immuno-
oncology, focused on the microbiome’s 
response to checkpoint inhibitors. Takeda 
Pharmaceuticals has expanded into 

liver disease and its association with the 
microbiome, in particular with nonalcoholic 
steatohepatitis (NASH), which has a very 
large potential market and high unmet 
need. Takeda has a new partnership with 
Finch Therapeutics, with its human-first 
discovery platform.
Pharmaceutical companies have numerous 
resources to accelerate the microbiome 
drug discovery process. Arpita Maiti, 
Director of External R&D Innovation at 
Pfizer mentioned their regulatory resources, 
clinical trial expertise, CMC. Merck has 
expertise in making vaccines (they have the 
BCG vaccine for bladder cancer). Cosmas 
Giallourakis, Scientific Director at Takeda 
mentioned their clinical trial experience.

Off the Beaten Path to Drug 
Discovery 
Companies are diverging from the well-
worn, traditional paths of drug discovery 
with unique platforms to speed discovery: 
with a human-first drug discovery platform, 
by culturing the unculturable, and by 
exploring metabolomics to glean more 
comprehensive coverage. These were a few 
of the highlights from the many interesting 
paths we heard about at the conference.

A Novel Human-First Drug 
Discovery Platform for FMT
Sonia Timberlake, Director of Data Science 
at Finch Therapeutics, discussed their 
novel human-first drug discovery platform 
for Fecal Microbiota Transplant (FMT), in 
which they start with different donors, and 
characterize the bacteria in each one’s 
gut. Each donor treats a patient, and they 
look for a response with a hard clinical 
endpoint. They then examine the patients’ 
gut flora to see which bacteria were 
introduced, which ones persist, and which 
are associated with clinical response. 
They “looked across 6 trials and 3 different 
indications to learn the rules by which 
bacteria engraft in patients,” by looking 
at multi-factorial, complex patterns that 
distinguish healthy from diseased with 
the aid of non-linear, supervised learning 
methods, says Timberlake. 

  Entrepreneurs are 
very well positioned 
to take on the risk 
with an early version 
of a commercial 
entity. Pharma is well 
positioned to take those 
early product ideas and 
accelerate them toward 
market 



MICROBIOME DRUG DEVELOPMENT SUMMIT 2017
JUNE 27-29 2017, BOSTON, MA

Tel: +44 (0)203 141 8700     Email: info@hansonwade.com

www.microbiome-summit.com     @microbiomedaily    Microbiome Drug Development

Interestingly, they are finding that 
non-ubiquitous microbes are driving 
the response, and there is often an all 
or nothing response, in which “all of the 
donor strains are able to outcompete the 
recipient’s microflora, or they are not,” says 
Timberlake. 
“One of the challenges of these live 
biotherapeutics is that they have to 
compete with the hundreds of trillions 
of bacteria that have adapted to the 
ecology of the patient’s gut.” They are able 
to predict the identity and abundance of 
strains/species that will outcompete native 
strains and be present post-treatment. 
They also manipulate the host microbiota 
by killing off certain species to create a 
niche space for microbiota going in, and 
this affects the competitive outcomes. 
They use adaptive trial design, including 
searching the donor space to efficiently 
identify non-ubiquitous microbial drivers of 
clinical response. 

Culturing the Unculturable in a 
Patient’s Gut
Trevor Lawley, CSO at Microbiotica, a 
spin-out of the Wellcome Trust Sanger 
Institute, spoke on the subject of “Culturing 
the Unculturable.” Microbiotica has the 
unique technology to culture, characterize 
and phenotype the majority of a patient’s 
gut bacteria. 40% of what they culture 
is completely novel. Along with their 
bacterial culture collection and reference 
genome database, they can precisely link 
bacteria to their functional attributes. In 
their pipeline are applications in immuno-
oncology, IBD and Clostridium difficile. Their 
platform starts with linking metagenomic 
and culture-based analysis of patient 
samples to phenotype, and progresses to 
candidate bacterial testing in human in 
vitro and in vivo models.

Exploring How Therapeutics 
Affect Bacterial Abundance and 
Competition
We also heard from Damian Rafal 
Plichta, Director of Bioinformatics, Clinical 
Microbiomics. They have developed sample 

preparation and processing as well as 
bioinformatics and statistical analyses to 
support clinical trials of diseases or clinical 
interventions and their association with 
the microbiome of the gut, throat, skin 
or any other microbial community. More 
specifically, they utilize 16S rDNA and 
metagenomic shotgun sequencing to 
identify statistically significant associations 
between clinical indications and specific 
microbiome compositions. This allows them 
to explore how treatments, probiotics, 
prebiotics and other interventions change 
the abundance of different bacterial taxa.
Plichta shared some of their findings. 
Some bacteria carry genes to help them 
better adapt to the gut. These genes 
translate into providing resistance to free 
radicals, one of the mechanisms used by 
the immune system to control the gut 
microbiome. 
Competing bacteria in the gut will exhibit 
cross-talk with each other as well as gene 
expression changes in an effort to coexist. 
In other cases, the presence of one species 
will cause the extinction of another. 
They have discovered a lot of functional 
overlap between the species, and have 
found that some species will downregulate 
their gene expression when other species 
have the same function, explained Plichta.

Metabolomics for More 
Comprehensive Analysis
Metabolomics surveys the metabalome, 
the small molecules or metabolites of living 
systems, explained Kirk Beebe, Director 
of Application Science at Metabolon. 
By looking at metabolomics, you get a 
snapshot of the physiological state of the 
organism. It takes into account both the 
host and bacterial genomes.
Because metabolites both influence 
and are influenced by genetics, proteins 
and microbiomes, metabolomics studies 
can be done along with other -omics 
studies to provide a more comprehensive 
analysis. By mapping metabolites to their 
key biochemical pathways, you can gain 
insight into the function of genes, the basis 
of disease, and how treatments work. 

  One of the 
challenges of these live 
biotherapeutics is that 
they have to compete 
with the hundreds of 
trillions of bacteria that 
have adapted to the 
ecology of the patient’s 
gut 
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Metabolomics is also helpful in identifying 
associated biomarkers.
One of the biggest challenges of 
metabolomics is the huge number of 
peaks, and determining which ones are 
processing artifacts, redundancies, etc. 
Many initiatives examine only a fraction 
of the metabolome, due to computational 
challenges. The precision metabolomics 
approach of Metabolon offers 
comprehensive coverage and accurate 
identification. It’s important to look at the 
metabolites in the literature, metabolites 
we ingest, metabolites that are novel, and 
also our host metabolites, says Beebe.

Global Studies Reveal 
Geographic Diversity
Others are digging deep and wide in global 
studies assessing critical patterns of the 
microbiome that will impact therapeutics.
Rita Colwell, scientific founder of Cosmos ID 
and professor at the University of Maryland 
and John Hopkins described some of the 
global studies they are carrying out on 
human gut microbiome data. Dr. Colwell 
shared a preliminary summary involving 10 
countries and 600 samples. Their studies 
have revealed an exciting bigger picture 
of geographical variation in the human 
gut microbiome. One revelation was that 
there are very different species represented 
in the microbiomes of people in different 
geographical locations.  For example, a 
healthy Indian population carries a much 
greater number of pathogens in their gut 
than a healthy Western population. 
“It’s not enough to devise treatment for a 
given disease and assume that it will be 
globally effective. We have to understand 
that there is an individual variation and a 
regional variation,” says Colwell.

Financial Strategies for Start-ups
For early stage companies thinking about 
getting their feet wet, we heard some 
valuable strategic insight on entering the 
microbiome field.
Patrice Garnier, CEO of AMAbiotics, 
provided suggestions on establishing 
a financial strategy. One suggestion is 

to identify your company at an early 
stage with a specific therapeutic area(s); 
for example, AMAbiotics is focused on 
Parkinson’s disease. In order to de-risk your 
business model, companion diagnostics 
play an important role, and can itself be a 
market opportunity. Secondly, one of the 
benefits of working with the microbiome is 
that there are potentially less toxicological 
effects than traditional pharmaceutical 
drugs, a big plus in the eyes of the investors. 
Another plus is the use of bioinformatics, 
such as metagenomic signatures, which 
provide a wealth of information. Companies 
should be thinking about related markets 
(food, cosmetics, etc.) to help de-risk their 
financial strategy. As far as IP goes, natural 
products are hard to patent, and this can 
be seen as an obstacle. However, even if 
the natural product cannot be patented, 
there are a rich array of IP strategies for the 
microbiome, says Garnier.
Adam D’Augelli, Partner of True Ventures, 
an early investor in Whole Biome, discussed 
what they look for in companies to invest in. 
They are very ‘founder centric’- they look to 
see if the company has a strong scientific 
team. They also look at the short-term and 
long-term milestones of the company, and 
the likelihood that these will translate into 
a big return for the investor. Also, they take 
note to see if there is defensible IP. 
“The opportunity to lean on your local 
community, friends and family, angel 
groups, the tech transfer office, and 
university funds – these are really good 
starting sources for a new company, 
says Ross Youngs, CEO of Biosortia 
Pharmaceuticals.
Also, with grant writing, “forget the dollar 
number and consider it a strategic part of 
building the story of the company,” says 
Johannes Fruehauf, Founder and Executive 
Director at LabCentral.
“In building a team, don’t just consider your 
lab bench mate, but seek complimentary 
skills - that will significantly improve your 
chances of financing,” says Fruehauf.

  The opportunity 
to lean on your local 
community, friends and 
family, angel groups, the 
tech transfer office, and 
university funds – these 
are really good starting 
sources for a new 
company 
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Breaking New Ground with 
Regulatory Frameworks
 “Two rules in working with regulatory 
agencies. There is a degree of transparency, 
where you can have these meetings, ask 
them what they want, have a dialog about 
where you think you should be going, and 
come away with a plan,” says Larry Weiss, 
Chief Medical Officer at AOBiome, in our 
panel discussion on regulatory frameworks. 
On another note, “If you genetically modify 
or not, it will go through the same great 
scrutiny.” 
In manufacturing, there are metrics called 
Chemistry, Manufacturing and Controls 
(CMCs) to follow, and these have four arms: 
identity, purity, potency and stability. If 
you have a mixture of microbes, what is 
your identity: is it genomic, functional, or a 
phenotype?
 In terms of identity, “I think 16S (rRNA 
sequencing) is inadequate, we need whole 
genome to identify each of the strains 
we are working with,” says Weiss. “We 
have to work with the tools that we have, 
recognizing that these tools are constantly 
getting better,” says Weiss. “Talking to 
community members on these topics has 
been extremely helpful,” says Nicole Kymes, 
Co-founder and VP of Siolta Therapeutics. 
It is inherently difficult to assess microbial 
purity of a live biotherapeutic product as 
they are non-sterile and a large number 
of product bacteria can obscure testing, 
says Paul Carlson, Principal Investigator 
at the FDA. For purity testing, you need 
to demonstrate absence of extraneous 
undesirable organisms. 

Addressed also during our panel 
discussion were the pros and cons of 
assessing purity via a variety of strategies: 
microbiologic-based assay, genomic assay, 
or a metagenomics assay. “When we do 
metagenomics analysis in our lab, we see 
contaminants, and we don’t know where 
it’s coming from,” says Scott Jackson, Group 
Leader, Complex Microbial Systems, NIST. 
“If you have a consortium of bacteria, 
you’re going to have a level of sensitivity 

below which you can have contaminant 
bacteria that proliferate in ways you don’t 
understand,” says Weiss. “Again, it’s going 
to be limited by the tools that you have,” 
says Weiss. 
“There are bioinformatics errors and there 
are biological contaminants to contend 
with,” says Jackson. Every step along the 
way, with the chemistry and bioinformatics 
tools, you need to check for reproducibility.
There are no pre-defined bioinformatics 
tools required by the FDA for microbiome 
therapeutics, says Carlson. “In terms of 
defining the ratios of your consortium, 
you can work with us to define your early 
specifications, which are going to change 
over time,” says Carlson. 
While probiotics are generally considered 
safe in healthy adults, safety issues may 
be critical due to clinical trial populations 
compromised by specific health concerns 
(e.g. inflammatory disease) or an immature 
immune system/immunocompromised 
(elderly, very young). 

Another question is in regard to 
transmission of the donor phenotype to 
that of the recipient, as in the case of FMT. 
For example, with the transmission of an 
obesity phenotype. “We may want longer 
follow-up studies in Phase I to get at this,” 
says Carlson.
“Two take home messages, approach the 
FDA early and often, and safety/efficacy 
are important,” says Jackson.

That’s a wrap! We hope you enjoyed 
hearing highlights from the conference and 
we look forward to seeing you next year!
Brought to you by Edge BioScience 
Communications and Hanson Wade.

  Two rules in 
working with regulatory 
agencies. There is a 
degree of transparency, 
where you can have 
these meetings, ask 
them what they want, 
have a dialog about 
where you think you 
should be going, and 
come away with a plan


