


“Learn how to see. 
Realize that everything 
connects to everything else.”

-Leonardo da Vinci 
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It has become increasingly evident that the state of our gut also 
influences our entire physiology, playing important roles in  
systemic diseases such as autism, hematological cancers and 
multiple sclerosis. To understand this complex community, it will 
take investigators from distinct scientific backgrounds working  
together towards a common goal. If that goal is to cure disease 
then cooperation and collaboration between clinicians and  
scientists must be a priority.

Introduction

With PhD leadership that is part of UW Medicine Division  
of Gastroenterology, and a physical presence in the UW Health 
Sciences buildings, CMiST is poised to serve as a point of  
connection and communication between clinicians and  
scientists.  As the UW’s designated microbiome research  
center, we are in an advantageous position to make significant  
advances in microbiome research, specifically the microbiome  
of the gut, that will ultimately help millions of people. 



We are home to an enormous microbial ecosystem contain-
ing more than 100 trillion bacteria, a number equal to our own  
human cells. More astonishing than the number of bacteria is the 
sheer amount of genetic diversity these bacteria contribute to our 
physiology. It is estimated that for every one of our genes, there 
are approximately 145 microbial genes. This roughly equals 3.3 
million bacterial genes in the intestine to the 23,000 in the human 
genome (Qin, 2010).

Collectively, these bacteria are referred to as the microbiota and 
they perform essential functions in the maintenance of our health. 
However, shifts in the composition, distribution and/or function 
of the microbiota have been implicated in diseases of the GI tract 
such as inflammatory bowel disease (IBD) and colorectal cancer 
(CRC).

The Human 
Microbiome 

There are 1014 trillion bacteria  
within our gastrointestinal tract.   

For every 1 human gene   
in your body there are  

360 microbial genes.





CMiST will serve as a hub of
collaboration and connectivity
for researchers and clinicians
at the Universityn of Washington,  
its affliated campuses and  
neighboring institutions.





We believe diverse  
connectivity will inspire  
innovative and impactful  
research to better serve  
our colleagues  
and our community. 



CMiST is committed to understanding the dynamic interactions 
between the microbiome and our own human cells, to advanc-
ing development of microbiome-based biotherapeutics to treat 
or prevent disease, and to educating the community about the 
importance of the microbiome in maintaining a healthy lifestyle.  
To accomplish these goals, CMiST has established relationships 
with world class clinicians, scientists, and educators that span 
biomedical and basic science departments as well as the arts. 

About

With access to a brand new germ-free animal facility, services 
devoted to understanding host-microbial and microbial-microbi-
al interactions, and an environment that promotes scientific rig-
or, fosters creativity, believes in the value of arts in science, and 
celebrates out-of-the-box thinking, CMiST will be a beacon for 
translational microbiome research.



Embrace Creativity
To create cutting-edge technologies, pioneer scientific break-
throughs and develop new lines of biotherapeutics creativity is 
key.  CMiST will provide an environment where creativity and 
innovation thrive to inspire its members and educate the UW and 
Seattle community.

Think Deeply
Too often the road with the least resistance is taken, but true  
innovation means looking past the obvious and not accepting  
answers at face value.  Being able to think deeply means be-
ing open to all possibilities, thinking outside the box and  
understanding that defining the relationship between our cells 
and our microbes has far reaching consequences that impact 
global health.

Values



Cultivate Relationships
Cures begin with passion, but not one person can do it alone.
Creating a dialogue between clinicians and scientists may seem 
like a no-brainer, but for two occupations working towards the 
same goal, sometimes it’s as if they are speaking different lan-
guages.  

CMiST will provide a resource and a forum by which clinicians 
and scientists can share their work, their experiences and devel-
op scientific relationships that will not only benefit one another, 
but also our patients.

Facilitate Discovery
To understand a complicated organ like the intestine and its mi-
crobial inhabitants a multidisciplinary team of investigators and 
cutting edge technologies is needed.  CMiST will act as a conduit 
to allow the exchange of ideas.



Areas of 
Research
Inflammatory Bowel Diseases 
Inflammatory Bowel Diseases (IBD) are conditions character-
ized by inflammation that may occur throughout all, or parts, 
of the digestive tract. There are two main types of IBD, ulcer-
ative colitis and Crohn’s disease, each with very different pa-
thologies. Despite these differences, susceptibility of both dis-
eases is believed to be caused by changes in the microbiome.  

These changes are due to an individual’s genetics, or through 
environmental exposures, such as pollutants, prescription drugs, 
chronic inflammation and diet. Shifts in the microbiome cause an 
up-regulation and activation of mucosal immune and inflamma-
tory pathways without sufficient regulatory responses. Success-
ful therapeutic interventions will require a holistic approach that 
takes into account the molecular pathophysiology of IBD, spe-
cific clinical parameters, and both immune and nutritional status.

Molecular Nutrition & Metabolism
The interactions between nutrition and the microbiome are 
highly complex.  This is due to the plasticity and diversity of the  
microbiota within, and across, individuals but also the highly 
influential nature of diet on the microbiome. 

The microbiome provides mechanisms that aid in energy recov-
ery through the breakdown of poorly digestible nutrients, such 
as starch and other polysaccharides. This symbiotic activity influ-
ences host metabolism and gene expression.  Therefore, applica-
tion of new strategies to understand how dietary  factors impact 
microbial and host metabolism are key to unlocking the potential 
for therapeutic discovery.



Synthetic Biology & Therapeutics
A decade of research has emphasized the importance of the 
microbiome on human health and disease. Capitalizing on 
this interaction, recent efforts have sought to create microbi-
ome-based therapeutics using fecal microbiota transplants,  
probiotics, elimination strategies or prebiotics.  

However, new approaches to microbiome-based therapies 
and a more detailed and mechanistic examination of newer 
technologies such as recombinant probiotics, designed  
microbial communities, and selective antimicrobials must be  
performed.  Further, to effectively translate this work into the clinic, 
there are numerous challenges that must be understood and the 
development of microbiome therapeutics have yet to be tested in 
a comprehensive fashion.  



Current Projects





Collaborator: Christian Roth, MD 
Seattle Children’s Hospital

In addition to traditional risk factors, recent evidence demonstrates that pertur-
bations in an individual’s gut bacteria, or microbiota, contribute to the patho-
physiology of obesity. Therefore, management and prevention of obesity and 
Type 2 diabetes should include therapies targeted at restoring a “healthy” 
microbiota. Despite their reported health benefits, probiotics have been un-
successful in treating obesity or diabetes. These studies often focus on the host 
response, ignoring genetic and compositional regulation of the disease-asso-
ciated microbiota by the probiotics. We propose to test probiotics previously 
shown to have anti-diabetic effects on the function of human and microbial cells. 

This study will provide mechanistic insight into probiotic function, will test the 
novel hypothesis that probiotic bacteria differentially modulate disease-asso-
ciated commensals, will identify probiotic strains or their products for use as 
bio-therapeutics and will provide critical data for future grant applications and 
private funding opportunities.

Being obese will greatly increase a child’s susceptibility  
for comorbidities such as cardiovascular disease and  
type 2 diabetes.

One out of every six  
children and adolescents 
in the US are obese.

Probiotics and disease-associated microbiota in  
adolescents with prediabetes.



Can antibiotics or 
chronic infection make 
diarrhea-causing bacteria 
more deadly?

Collaborator: Patricia Pavlinac, PhD 
UW Global WACh

This project seeks to address an important gap in our understanding of en-
teric infections that occur in an intestinal environment with a low bacterial 
diversity. It proposes a conceptually innovative hypothesis that the chronic 
viral infection itself does not drive Enteropathogenic Escherichia coli (EPEC) 
virulence, but rather the reduced gut microbial diversity caused by the in-
fection. Importantly, this project will evaluate whether restoration of di-
versity via fecal microbiota transplants can be used a treatment strategy. 

To answer these questions an integrated, interdisciplinary approach in mice, 
humans and bacteria using genomics, microbiology, and immunology will be 
used. If successful, these findings may re-define how we evaluate and treat 
at enteric disease not just in HIV but any disease associated with a reduced 
microbial diversity, and may provide a biological framework to develop mi-
crobiota-based therapies.

We believe that the 
fundamental understanding 
of the forces that shape 
host-associated microbial 
communities and mediate 
host-bacterial interactions 
is essential for the rational 
design of microbiome 
therapeutics. Patricia Pavlinac, PhD, MS

HIV-exposed microbiome impacts the severity of 
co-infection.



Each year, approximately 
1.5 million people are  
diagnosed with  
Colorectal cancer. (1.2)

Colorectal cancer is the third 
most common cancer and the 
fourth most common cause of 
cancer death worldwide. 1

Advances in microbiome research are altering the way we view chronic 
inflammatory diseases. In Colorectal cancer (CRC), specific gut microbes have 
been identified that may contribute to cancer progression and may provide 
novel diagnostic tools and therapeutic targets. Thus, monitoring microbes, 
their genes, or protein/metabolite signatures offers new ways for measuring 
disease status or predicting response to treatments. 

Despite the thinking that microbiome signatures are more discriminant than 
human genetic markers in their predictive value, few microbiome markers have 
actually been identified. While many diseases are associated with reduced 
diversity or loss of microbial gene richness, these commonly detected microbial 
shifts in composition do not seem to be disease-specific. This means that for 
diseases in which we want to use the microbiome as a diagnostic, we must 
identify relevant features that can be easily measured and have biological or 
clinical disease relevance. 

Our group has preliminary evidence that human B. fragilis isolates from sessile 
serrated adenomas (SSA) and tubular adenomas (TA) have different protein 
and genetic signatures. This project will further investigate these differences 
in order to identify a panel of markers (genes, cytokines, peptide fragments, 
microbial virulence and metabolic pathways) that could be used to diagnose 
CRC and develop novel microbiome-based therapies to treat or prevent CRC.  

Collaborator: Cynthia Ko, MD 
UW Medicine | Division Gastroenterology

Using bacterial genes and function as a biomarker 
for precancerous polyps.

One Million Dots 
silkscreen painting 
Michael Hegedus



In addition to using bio-art as a means to communicate with the public, through 
this initiative, Vivo Art, it is our aim to use art to advance science. In fact, our 
cornerstone pipeline, “Isolation & Cultivation / Batch ID,” was developed 
and refined through collaboration with one of our artists.

Collaborator: Kathy High  
Professor of Video & New Media,  
Dept of Arts, Rensselaer Polytechnic Institute

The microbiome of 
persons with IBD is 
different than a “healthy” 
individual.  But, what 
does this actually look 
like in terms of bacteria 
and the immune system? 

“Scientists sometimes  
aren’t so good at making  
science accessible to  
other people, but to be  
able to convey what  
you do and why it matters  
is vital.  Kathy’s images  
can tell a story better  
than any dense  
academic paper.” 
Will DePaolo | UW, The Huddle Kathy High

Visualizing the Microbiome in Inflammatory Bowel 
Disease (IBD).



People
R. William DePaolo, PhD
Director

Dr. William DePaolo, Will, Associate Professor of Medicine at the University 
of Washington Medical Center and recipient of the Lynn M. and Michael D. 
Garvey endowed chair in Gastroenterology, is Director of the CMiST, Center 
for Microbiome Sciences & Therapeutics. 

With Will at its helm, CMiST will serve as a beacon for investigators, clini-
cians and patients interested in the human microbiome, and will offer a 
number of services, facilitate collaboration and exploration through work-
shops and seminar series, and work alongside clinicians to develop and test 
microbiome-derived therapeutics. 

In 2004, Will received his PhD in Immunology & Microbial Pathogenesis 
from the Feinberg School of Medicine of Northwestern University. 
Will then completed his postdoctoral training at the University of Chicago 
where he investigated the molecular pathogenesis of Yersinia pestis, the  
bacterium that causes bubonic plague, while concurrently developing  
projects investigating immune-modulation within the intestine. 

In 2011, Will joined the faculty at University of Southern California as an  
Assistant Professor in the Department of Molecular Microbiology and  
Immunology. Will combines his interdisciplinary training to investigate  the 
contribution of our 100 trillion gut bacteria (or microbiome) to inflammatory 
diseases and to develop strategies aimed at manipulating this vast  
community.  Will’s current research extends across scientific disciplines and 
clinical diseases such as obesity, colon cancer, inflammatory bowel disease 
and enteric pathogens.



Amy Parker

To many positions I have held throughout my 20 year career, I have brought 
design where design never existed.  I design based on instinct, intuition, and 
diligent research.  Design-thinking dictates everything I do from marketing 
and promotions, to creating a visual identities, to small-scale business  
development, to programmatic strategy.

Having followed the ‘science path’ in school, (BS, Biology, Bates College, 
‘99), I am completely self-taught as a designer.  My lack of formal training 
allowed me to cultivate my innate creativity.  I intuitively understand good 
design and I am thoughtful and deliberate in my process.  I am constantly 
learning.  I devote time to researching design in all forms and for all  
industries.

I believe design plays a role not just in creating print or digital materials but, 
in developing programs, events, and organizational structure.  When I create 
a ‘product’ be it promotional print material, a website, a service, or a sympo-
sium, I do my best design it with the end-user in mind.  

Communications Specialist



Groups

• University of Washington

• Rensselaer Polytechnic Institute
• Seattle Children’s Hospital

• Institute for Systems Biology
• Fred Hutch

College of Engineering 
School of Art + Art History + Design
School of Medicine
School of Nursing
School of Public Health

Institutions

• Arts (Resselaer Polytechnic Institute, Troy, NY)
• Behavioral Nursing
• Comparative History of Ideas
• Comparative Medicine
• Environmental Health &  

Occupational Health Sciences
• Epidemiology
• Global Health
• Human Centered Design & Engineering  

Immunology
• Medicine, Allergy and Infectious Disease
• Medicine, Gastroenterology
• Medicine, Metabolism, Endocrinology & Nutrition
• Medicine, Pediatrics
• Microbiology
• Pharmacy
• Photomedia



Using art allows us to think  
outside of the box and to create 

hypothesis-based questions  
or to find answers to questions  

in biomedical research  
that have been otherwise  

unsolvable using traditional  
scientific processes.



Bioart is a contemporary art form 
that adapts scientific methods 

and  biotechnology to explore 
living systems as artistic subjects.

-Yetisen et al. Cell Press 2015



Upon seeing the results of plating 
their stool side-by-side, Vivo Art 
artist, Kathy High, referred to her gut 
microbiome as:  
The landscape of lost microbes.

Left: Will 
Right: Kathy

The rapid advancement in scientific technologies and innovations could  
easily seem like fiction to the casual observer. It seems that each day gives  
us new examples in which a future could be imagined where we have the  
capabilities to radically transform human life in a laboratory.  Embodying 
these concepts, and pushing the boundaries of  science are central themes 
present in a recently growing field of art called ‘bio’ or ‘sci-art,’ art works  
created using scientific processes. In contrast, a new type of medicine is  
being embraced by the medical field, which uses music, dance, and painting 
in the rehab and care of patients. 

Despite these successful examples of art and science  merging together, the 
relationship between biomedical research and art  hasn’t been quite as suc-
cessful. Biomedical-art relationships tend to  ask dynamic and existential ques-
tions, such as ‘what constitutes life’, ‘what is a human being’ and ‘who are 
we?’  While interesting, these science-based art projects do not often include 
research for the sake of science.

In addition to using bio-art as a means to communicate with the pub-
lic, through this initiative, Vivo Art, it is our aim to use art to advance sci-
ence.  In fact, our cornerstone research service, “Bacterial Identification &  
Selection,” was developed and refined through collaboration with bio-artist 
Kathy High, professor of Professor of Video & New Media at Rensselaer Poly-
technic Institute in Troy, New York.

About



To move microbiome  
research forward,  

to discover treatments or cures, 
we need to move beyond  

identifying who is there,  
to discovering  

what they are doing.



Batch ID  
Core Services



Our cornerstone service which may be used independently or in conjunction 
with our other add-on services.

Bacterial Identification & Selection

Microbiological Assays
Bacterial Competition  
The ability of bacteria to compete and survive within a simple community or 
against a different species/strain will be determined based on in vitro growth 
assays.

Bacterial Invasion/Adhesion
The ability of bacteria to attach and/or invade cells (e.g. macrophages or 
epithelial cells) will be determined in vitro.

For Clinicians & Scientists

For Fermented Food Enthusiasts
Test homemade batches of fermented foods, such as kombucha or yogurt, to 
discover what bacterial strains exist.  Further, maintain consistency with hand 
selected bacterial strains that are then cultured and stored by Batch ID. 

Microbial function discovery requires a culture-based approach that enables 
the isolation of clinically relevant bacterial strains that can be compared and 
interrogated to highlight their therapeutically actionable behavior.

Services



Whole Genome Sequencing

16s Profiling

Immuno-Phenotyping

Gnotobiotic Colonization

Metabolic Analysis

Peptide Mass Profiling
Peptide mass profiling of bacterial isolates to identify potential proteomic  
differences associated with specific strains or the clinical environment.

Includes: PCA, dendrogram, and spectra analysis.

Options:
1. Client-selected isolates
2. Entire experiment

Sequencing of bacterial isolates for strain-level identification and to highlight 
key genetic features (e.g. presence of virulence and/or antibiotic resistance 
genes).

Bacteria will be grown in vitro and the ability to consume or produce particu-
lar metabolites will be analyzed based on mass spectroscopy.  

16s rDNA profiling of the whole microbial community present in your sample.  

Includes: simple bioinformatic analysis  

Co-culture of bacterial isolates and analysis of their soups for cytokine and 
soluble factors.

Options:
1. THP-1 and epithelial cells
2. Intestinal organoids

Functions of a bacteria can be assessed in vivo using gnotobiotic mouse  
models in collaboration with the University of Washington GNAC core.



We’ve built a research center 
that’s made an impact.  In order 
to continue moving forward, we 
need your help.  Your investment 
in CMiST will be transformative.



Get Involved

CMiST aims to serve as a point of connection and  
communication between UW and affiliated clinicians and  
scientists.  As the university’s designated microbiome research 
center located in the Department of Medicine, Division of Gas-
troenterology, we are in an advantageous position to make 
significant advances in microbiome research, specifically the  
microbiome of the gut, that will ultimately help millions of people. 
But, we cannot go it alone. Understanding the complex commu-
nity of the gut microbiome requires your support. 

There are several opportunities to support CMiST’s educational 
outreach efforts within the UW microbiome community.  These 
events (symposia, seminars, workshops, work-in-progress 
groups) are important for researchers to learn new methods 
and ideas, to engage in creative thinking, and to network with  
scientists and clinicians outside of our immediate circle at 
the UW.  Our aim is to foster meaningful  partnerships so that  
together we can advance microbiome research.

In addition to using bio-art as a means to communicate with 
the public, it is our aim to use art to advance science.  In fact, 
the cornerstone service of Batch ID, “Bacterial Identification &  
Selection” was developed and refined through collaboration 
with one of our artists.  Using art allows us to think outside of the 
box and to create hypothesis-based questions or to find answers 
to questions in  bio-medical research that have been otherwise 
unsolvable using traditional scientific processes.

Support Research

Support Research Education 

Support Vivo Art



www.cmistuw.org


	Blank Page



