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Greetings from the Chair by Chuck Kaspar

Hello Alumni and Friends of the De-
partment of Bacteriology at UW-
Madison. My name is Chuck Kaspar 
and I have been chair of Bacteriology 
since 2015. The Department now has 
a policy where the chair is appointed 
for a maximum of 5 years, so you will 
likely hear from me again during the 

next two years. Thanks to Rick Gourse for his service as chair 
during an active period of time with multiple challenges. 
One of the biggest changes for the department occurred 
10 years ago when we moved into the Microbial Sciences 
Building (MSB). It is hard to believe we have been in MSB 
for a decade but it remains a centerpiece of research and 
teaching on campus and hosts numerous campus sympo-
siums, seminars, and outreach activities. The popularity of 
MSB for these functions is due to hard work by building 
manager Gary Pine and staff Kyle Bolden and Dean Maly 
(retired early 2016) and Sean Kean, office staff (Kim Besta, 
Tracy Mathews and Mary Vander Waal) managed by Kari 
Straus, and senior information specialist Janet Newlands. 

The undergraduate Microbiology Major remains popu-
lar with around 300 majors. It is through the hard work of 
faculty and our outstanding Faculty Associates (Melissa 
Christopherson, Robin Kurtz, Tim Paustian, Jon Roll, and Mi-
chelle Rondon) that we are able to handle this number of 
undergraduate majors while still maintaining our laboratory 
courses that provide hands-on experience and exposure to 
new molecular methods for analysis of individual microbes 
as well as microbial communities. One example is a study 
on the microbiome of the human mouth that was con-
ducted by microbiology capstone students (image on fol-
lowing page) that was coordinated by Melissa Christopher-
son. The study compared the oral microbial flora between 

elite athletes and typical students and how diet influenced 
the makeup of the microbial communities present. Melissa 
and one of the capstone students, Sophie Carr, attended 
the White House announcement of the Microbiome Initia-
tive in 2016. There are only a few programs in the country 
that offer this type experience to undergraduate majors. 

Another unique opportunity we are developing is the in-
corporation of a service component into our major where 
honor students develop exhibits for the Microbe Place. 
This is a discovery learning center in the Microbial Scienc-
es Building. We believe this is one way to expand our out-
reach efforts to the public and to the university community.

The microbiome was not only a focus of our capstone stu-
dents but an active area of research that received a lot of 
excitement during the last 10 years. The human body con-
tains trillions of microorganisms that outnumber human 
cells. The microbial and human cells usually live in harmony, 
yet little is known about the interactions between these cells 
and how they might impact human health and disease. The 

Continued on page 2

Sophie Carr, Melissa Christopherson and Federico Rey at the 2016 
National Microbiome Initiative at the White House.
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collective genomes of the microorganisms present constitute 
the microbiome. Earlier this year UW-Madison launched the 
Microbiome Initiative to facilitate collaborations and results 
that will increase the competitive advantage of faculty to 
acquire federal research funding. The Wisconsin Alumni Re-
search Foundation and the Graduate School provided sup-
port for this initiative. The UW-Madison Microbiome Initia-
tive awards include eight research projects, four infrastructure 
projects and one research community enhancement award 
to support a conference on the upper airway microbiome in 
health and disease. Bacteriology faculty are involved in nine of 
the funded projects in the roles of Principle Investigator, Co-
PI or Collaborator. The funded projects and the Bacteriology 
faculty member involved are listed later in this publication. 
In addition to the microbiome initiative, the goal of the UW2020 
initiative is to stimulate and support innovative research at 
UW-Madison. Professor Cameron Currie is the principal inves-
tigator of a project funded by this initiative entitled The Human 
Microbiome in Health and Disease. Federico Rey and Garret 
Suen are also involved in this project. It will be exciting to see 
how these investments in the microbiome expand our knowl-
edge of the roles of microorganisms in human health and dis-
ease as well as ecosystems, and the Department of Bacteriol-
ogy is front and center in these investigations. More detailed 
descriptions of these projects can be found in this newsletter. 
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Karthik Anantharamman - January 2018
Karthik Anantharaman joined the faculty in the Department of Bacteriology in January, 2018. He 
completed his postdoctorate at the University of California-Berkeley studying the microbial ecol-
ogy of the terrestrial subsurface. He earned his Ph.D from the University of Michigan in Earth and 
Environmental Sciences studying the geomicrobiology of hydrothermal plumes. Prior to this, he 
earned Bachelors and Masters degrees in Civil and Environmental Engineering from the National 
Institute of Technology in Karnataka, India and the University of Michigan, respectively. His re-
search focuses on how microbial metabolism impacts the evolutionary ecology of a system across 
spatial and temporal scales ranging from the scope of a single cell, ecosystem, to the earth as a 

whole. Towards this, he uses genome-resolved ‘omics approaches to investigate (i) the structure and functioning of micro-
bial communities, and (ii) the interplay between microbiology and chemistry. These approaches are critical to unraveling 
how microbial communities underpin human health, and predicting their impact on environmental ecosystems, especially 
in the context of anthropogenic global change.

Jean-Michel Ane - Transferred tenure home April 2015
Jean Michel Ane has been at UW-Madison since 2004. He was in the Department of Agronomy 
and transferred to the Department of Bacteriology in April, 2015. He is originally from France 
where he received his B.S. from the University of Lyon in Molecular and Cellular Biology, followed 
by a M.S. and Ph.D. in from the University of Toulouse in Plant Cellular and Molecular Biology. He 
conducted a postdoctorate at the University of California-Davis before coming to UW-Madison as 
an Assistant Professor in 2004. 

His research focuses on beneficial associations between plants and microbes. The vast majority 
of land plants develop mutualistic associations with arbuscular mycorrhizal (AM) fungi that improve the plants ability to 
acquire nutrients, especially phosphate and nitrogen, from the soil and their resistance to biotic and abiotic stresses. Le-
gumes also enter into a nitrogen-fixing symbiosis with soil bacteria known as rhizobia that results in the formation of root 
nodules. A combination of microbial genetics and biochemistry elucidated bacterial and plant factors that mediate the 
often-high level of host specificity observed in the rhizobia-legume symbiosis (Brelles-Mariño and Ané, 2008; Mukherjee 
and Ané, 2011; Venkateshwaran and Ané, 2011; Venkateshwaran et al., 2012; Delaux et al., 2013). Legume roots are exqui-
sitely sensitive to bacterial signals named Nod factors which are necessary for nodule development and infection of plant 
roots. A similar “molecular dialog” was recently identified in arbuscular mycorrhization with symbiotic fungi producing 
diffusible Myc factors.

Briana Burton - August 2015
Briana Burton received a B.A. with Honors from the Integrated Science Program, and the Biologi-
cal Sciences: Molecular and Cell Biology at Northwestern University in 1998. She earned her Ph.D. 
in Biology from the Massachusetts Institute of Technology in 2003, and then conducted post-
doctoral research at Harvard Medical School. She started her lab as an Assistant Professor in the 
Molecular and Cellular Biology Department at Harvard University in 2008, and was promoted to 
Associate Professor in 2012 before accepting a position at UW-Madison and moving the lab in 
2015. Her research program addresses how a suite of specialized proteins function together to 
transport DNA across bacterial cell membranes, which normally form a barrier to the movement 

of such large, charged molecules. In bacteria alone, these DNA transport processes are involved in the transfer of antibi-
otic resistance, spore formation, and proper chromosome segregation during growth. Little is known about the molecular 
mechanism of DNA translocation across membranes in any system, as tools to study the mechanism of DNA transporters 
in their biological context at the membrane have been lacking. The laboratory uses Bacillus subtilis, a common soil bacte-
rium, as a model system to dissect the workings of the protein components that move DNA across membranes. The lab 
combines in vitro and in vivo biochemistry, microscopy, microbiology, and molecular biology to study these DNA trans-
port complexes. 

 New Faculty
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 Retirements and Departures
In Fall of 2017, after a year-long 
leave, Heidi Goodrich-Blair 
resigned from her Professor position 
at the UW-Madison. She is now the 
David and Sandra White Professor 
and Head of Microbiology at the 
University of Tennessee at Knoxville, 
after 19 years as a faculty member 
at the University of Wisconsin-Mad-
ison. She still serves on a couple of 
doctoral committees as her students 
finish up. Best wishes to Heidi in her 
role as Chair at UT-Knoxville.

After over 33 years of dedicated 
service to the university and the 
profession, John Mansfield 
provided notice of his retirement in 
January 2018. Though officially in 
emeritus status, he remains active in 
his research program. He is currently 
working on developing a vaccine 
for African Trypanosomiasis funded 
with a $2.5M grant from the Bill and 
Melinda Gates Foundation. He also 
spends time at his home on the east 
coast, pursing nautical adventures. 

 Recent Faculty Awards 2014-2018
Jean-Michel Ane: 
 Vilas Faculty Mid-Career Investigator Award, University of Wisconson Madison (2015)
Briana Burton: 
 American Society for Microbiology Distinguished Lecturer (2015-2017) 
 Education Innovation Grant (2015-2016)
 Milton E. Cassel Scholar of the Ritan Allen Foundation (2011-2016)
Cameron Currie: 
 Ira L. Baldwin Professor of Bacteriology, University of Wisconson Madison (2015-2020)
Tim Donohue: 
 Named 2018 Promega Biotechnology Research Award by the American Academy of Microbiology  (2017)   
 Named interim director of the Wisconsin Energy Institute (2017)
 Named UW Foundation Chairman Fetzer-Bascom Professor (2016)
Marcin Filutowicz: 
 Governer's Business Plan Contest award (2018)
Katrina Forest: 
 Vilas Associates Award, University of Wisconson Madison (2018) 
 Fellow of the American Academy of Microbiology (2015)
 IMéRA Institute for Advanced Study (2015)
Richard Gourse: 
 Hilldale Award, University of Wisconson Madison (2018) 
 American Academy of Arts & Sciences (2014
Trina McMahon: 
 International Symposium on Microbial Ecology-International Water Association Bio Cluster Award (2018)
 James G. Woodburn Award for Excellence in Undergraduate Teaching (2017)
 ARCADIS/AEESP Frontier in Research Award (2017)
 Vilas Distinguished Achievement Professor (2015)
Garret Suen: 
 Alfred Toepfer Faculty Fellow Award (2015)
Michael Thomas: 
 EB Fred Professor of Bacteriology, University of Wisconson Madison (2015-2020)
Jade Wang: 
 Romnes Facutly Fellowship Award (2017) 
 Howard Hughes Medical Institue Faculty Scholar (2016)
 Elected Fellow of American Academy of Microbiology (2018)
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 PhD Graduates
2018 Thesis Work Current position
Tony Neumann
Suen Lab

Ecology of Fibrobacter in the herbivore gut. Tony is currently seeking a position in
industry.

Patricia Sanchez 
Vazquez
Gourse Lab

Genome-wide effects of ppGpp binding to 
RNA Polymerase on E. coli gene expression.

Patricia will be doing a postdoc at Yale 
University.

Rebecca Schomer
Thomas Lab

Two approaches to dissecting the fole of 
MbtH-like proteins in nonribosomal peptide 
synthesis.

Rebecca has accepted a postdoc at the 
University of Califorina-Davis.

2017 Thesis Work Current position

Hector Burgos-
Robles
Gourse Lab

Dynamic regulation of ribosomal gene 
expression during adaptation to fluctuating 
nutritional conditions.

Hector will be doing a postdoc with Mark 
Mandel in the Medical Microbiology and 
Immunology Department at UW-Madison.

Mengyi Cao
Goodrich-Blair Lab

Lrp dependent virulence modulation in 
bacterium Xenorhabdus nematophila.

Mengyi has accepted a post doctoral position 
at the California Institude of Technology.

Kym Romano
Rey Lab

A gnotobiotic approach to dissect the inpact 
of microbial choline utilization on host 
biology.

Kym has taken a position as a postdoctoral 
fellow at the Cleveland Clinic.

Jessy Tse Barra
Wang Lab

Understanding (p)ppGpp mediated 
mechanisms of persistence and stress 
survival in Bacillus subtilis.

Jessy has accepted a position as a Scientist II 
at Rapid Micro Biosystem in Lowell, MA.

2016 Thesis Work Current position

Anna Baker-
McAlister
Forest Lab

Elucidation of a red light sensing two com-
ponent system from non-photosynthetic 
bacteria.

Anna is a Scientist at Lucigen Corp. in 
Middleton, WI.

Angel Casanova-
Torres
Goodrich-Blair Lab

Bacterial Factors Involved in the 
Xenorhabdus nematophila-Manduca sexta 
Pathogen-Host Interaction.

Angel is a QA Microbiologist at NorthStar 
Medical Radioisotopes, LCC.

Kimberly Dill-
McFarland
Suen Lab

Assessing the impact of diet on microbial 
succession, growth, and milk productions in 
dairy cows.

Kim is going to be a Postdoctoral Teaching 
Fellow in the Department of Microbiology 
and Immunology at the University of British 
Columbia-Vancouver.

Gina Lewin
Currie Lab

Ecology and Evolution of Microbial Ligno-
cellulose Degradation in Insect-Associated 
Niches.

Gina is doing a postdoc in the Whiteley Lab at 
the University of Texas, Austin.

Fang Yun Lim
Keller Lab

Tracking Fungal Natural Product Synthesis:  
Pathways, Regulation, and Reaching for the 
Right Location.

Yun will be doing a postdoc in the Keller Lab.

Continued on page 6
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Bradon McDonald
Currie Lab

A Multiscale Analysis of Diversity and Genetic 
Exchange in Bacteria.

Bradon has accepted a position at the 
Translational Genomics Research Institute in 
Phoenix, AZ.

Erik Wright
Vetsigian Lab

Population and community ecology of bacte-
ria from the genus Streptomyces.

Erik is now an Assitant Professor in the 
Department of Biomedical Informatics at the 
University of Pittsburgh.

2015 Thesis Work Current position

Kristen Murfin
Goodrich-Blair Lab

Xenorhabdus bovienii bacteria - Steinernema 
nematode spp. interactions as a model of 
evolution and mechanisms in broad-host 
range symbioses.

Kristen has accepted a postdoctoral position 
at Yale University.

Melanie Spero
Donohue Lab

The Physiological Role of Complex I in 
Bacteria.

Melanie is a postdoctral scholar at Cal Tech in 
the Newman lab.

Caryn Wadler
Suen Lab

The Cellulolytic Strategy of Cellulomonas. Caryn is a bioinformatics consultant at UW 
Madison.

Jared Winkelman
Gourse Lab

Mapping the path of DNA in transcription 
initiation intermediates.

Jared has accepted a postdoctoral fellowship 
at the Waksman Institute of Microbiology at 
Rutgers University.

2014 Thesis Work Current position

Kate Affeldt
Keller Lab

Expanding the Paradign of Oxylipins in 
Aspergus flavus.

Kate is doing a postdoc at UW-Milwaukee in 
the Prasad lab.

Kelsea Jewell
Suen Lab

Characteriaztion of the ruminal bacterial 
microbiome in relation to host parameters.

Kelsea has accepted a faculty position at 
Centralia College in Washington.

Hyunjun Park
Thomas Lab

Towards the biosynthesis of modified natural 
products.

Hyunjun is the co-founder and CEO at 
Catalog Technologies Inc

Continued from page 5 - PhD Graduates

Bascom Hall, now the administrative home of the UW Graduate School, sits atop Bascom Hill. Agricultural Hall, at the time the primary 
building of the College of Agricultural and Life Sciences, can be seen in the upper left corner. Photo dated 1907 from UW digital collection.
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 Graduate Student Awards
Sigrid Leirmo Memorial 
Award:

2015: Kristen Murfin
2016: Kim Dill-McFarland
2017: Camilia Carlos
2018: Sarah Stevens

Chair’s Award:
2016: Angel Casanova-Torres
2017: Mengyi Cao

M.S. Student Performance 
Award:

2015: Laura Vian
2016: Josh Lensmire
2018: Molly Moritz

William B. Sarles Undergraduate 
Scholarship:

2015: Laura Belmonte
  Alexander Jenkins
2016: Mark Jedras
  Christina Higgins
2017: Christian Loyo

Philipp and Vera Gernhardt 
Undergraduate Excellence 
Award:

2015: Charles Olmsted
2016: Adam Slavick
2017: Nicole Kitten
2018: Christian Loyo

Herman A. Smythe Award:
2015: Kristen Murfin
2016: Ben Oyserman
2017: Tony Neumann

Betley-Allen Predoctoral 
Fellowship:

2016: Sarah Stevens

William H. Peterson 
Predoctoral Fellowship:

2016: Rebecca Schomer
2017: Jeffrey Dwulit-Smith
2018: Katiria Gonzalez-Rivera

Bacteriology Research  
Achievement Award:
     2016: Andrew Steinberger 

William Harmon Wright 
Undergraduate Scholarship:

2015: Neydis Moreno
2016: Samuel Schmitz
2017: Madeline Akbari

Undergraduate Research 
allocation from Sara Sprung and 
Charles Eldred:

2017: Samantha Schauf
  Caroline McCormick 

Michael and Winona Foster 
Wisconsin Idea Fellowship:

2016: Mengyi Cao
2017: Alex La Reau
2018: Robin Rohwer

Jerome J. Stefaniak 
Predoctoral Fellowship:

2015: Vladimir Vinnik
2017: Alexandra Linz

Ira L. Baldwin Distinguished 
Predoctoral Fellowship:

2016: Patricia Sanchez-Vazquez
2018: Marc Chevrette

Leemkuil Memorial Award:
     2015: Gabrielle Moen
     2016: Caroline Zellmer
     2017: Christina Higgins
     2018: Caroline McCormick 

Microbiology High 
Achievement Award:

2015: Daniel Vogt
2016: Aili Hao
  Nicole Rademacher
2017: Samuel Schmitz
2018: Nicole Kitten

2015: Mengyi Cao
2015: Kevin Cope
2015: Kimberly Dill-McFarland
2015: Gina Lewin
2015: Gaspar Montero
2016: Pamela Camejo
2016: Mark Chevrette
2016: Madison Cox
2016: Kim Dill-McFarland
2016: Heidi Horn
2016: Lily Khadempour
2016: Alex LaReau

2016: Alexandra Linz
2016: Francisco Moya
2016: Tony Newmann
2016: Ben Oyserman
2016: Robin Rowher
2017: Albert Chen
2017: Kevin Cope
2017: Daren Ginete
2017: Chris Lawson
2017: Erin Nawrocki
2017: Ben Peterson
2017: Sarah Stevens

2018: Anthony Bortolazzo
2018: Edna Chiang
2018: Chutikarn Chitbookthavisuk
2018: James Finn
2018: Elizabeth McDaniel
2018: Andrew Steinberger

Jack Pate Undergraduate Travel:
     2015: Andrew Steinberger
     2016: Jon Kaletka
     2017: Christian Loyo
     2018: Yishai Barak

Supported by the Oscar and Ethel Allen Fund and the Sylvan and Katherine Lee Fund (except Pate award):

 Undergraduate Awards

 Travel Awards
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A Devoted Team Hones the 
Undergraduate Classes by Melissa Christopherson

I started as a faculty associate in the 
fall of 2014 and I couldn’t ask for a 
better teaching team than Robin Kurtz, 
Tim Paustian, Jon Roll and Michelle 
Rondon. I love how each of them is 
dedicated to the students and each 
brings their own strengths to the un-
dergraduate program. 

When I started here, Tim Paustian had 
just been awarded a grant to purchase 
a cutting-edge Illumina DNA sequenc-
ing machine (a MiSeq), powerful 
machine that is the size of a desktop 
computer! We are one of the few 
departments in the country that gives 
undergraduate classes experience in 
this kind of technology, and we are 
using it to investigate some unusual 
questions. For instance, did you know 
that athletes have more cavities than 
non-athletes? In 2016 Tim and I used 
the MiSeq in Micro551 to investigate 
the effect of exercise on the oral mi-
crobiome. In an IRB-approved study, 
students isolated, amplified, and se-
quenced bacterial DNA from saliva and 
plaque samples from 217 UW students 
and UW student-athletes. With the 
help of the Suen Lab and the Biotech-
nology Center, we obtained 17,463,580 

high-quality reads to characterize each 
oral microbiome with roughly 70x cov-
erage. In 2017 Robin and I, in collabo-
ration with Hannah Carrey and Garret 
Suen, helped students sequence 20 
genomes from different bacteria that 
students isolated from hibernating 
13-lined ground squirrels. Students 
were excited to be able to test their 
genomic predictions with the pure cul-
tures they obtained from the squirrel. 
The results from the capstone courses 
were highlighted at the annual depart-
mental poster session and discussed 
at the newly revived senior picnic for 
micro majors. The bacteriology depart-
ment’s work with undergraduates 
was recognized in Washington, DC at 
the Obama White House Microbiome 
Initiative, an initiative that continues 
to engage citizens, students, and the 
public in microbiome research. 

The Microbiome Initiative also inspired 
changes to our Micro102 curriculum. 
Michelle Rondon has remodeled the 
introductory lab to incorporate the 
“Small World Initiative” which encour-
ages students to pursue careers in 
science while crowdsourcing antibiotic 
discovery. Our team also made up-

dates to the Micro304 lab: students 
now use DNA sequencing to sup-
port the identification of their nature 
isolate, and their mastery of five basic 
lab techniques is assessed using 
proficiency tests. Additional science 
literacy components were also incor-
porated into lab classes to ensure that 
our students know how to identify and 
communicate about credible scien-
tific sources. Due to diligent efforts 
by Jon Roll, Micro304 is now offered 
in Thailand as part of a study abroad 
opportunity.

Even Micro303 has been evolving. Tim 
Paustian recently led an ASM group 
to standardize how microbiology is 
taught. Together, Tim’s group devel-
oped the Microbial Concept Inventory, 
a standardized test for microbiology. 
This test can be used to assess knowl-
edge gains and areas where students 
are struggling. The MCI survey is used 
at the beginning and end of every 
Micro303 class and is a valuable tool 
for any microbiology instructor (or 
student!). 

These exciting renovations in the class-
room would not be possible without 
the help of Donald Drott who started 
as the instructional lab media room 
manager shortly after I started. Don 
has been a tremendous boon and has 
used his experiences from different 
labs to help streamline our protein 
purification and chemistry experiments 
in 527. Our team continues to explore 
options for teaching additional sum-
mer classes, like Micro100, an entry-
level summer course that could reach 
a new population of students. 
Since I started as a faculty associate, I 
have been amazed at the dedication of 
the teaching team and the willingness 
of the research faculty to help us out 
whenever there is a need. I am fortu-
nate to be in a department that is so 
collaborative and I am looking forward 
to many enjoyable semesters to come! 

Members of Paustian section of Micro551 - Capstone Research Project in Microbiology
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Bacteriology Faculty Fare Well in 
Micro-biome Initiative Funding

In January 2017, campus announced a 
new UW-Madison Microbiome Initia-
tive to provide funding to support in-
terdisciplinary research, infrastructure, 
and research community enhance-
ments related to the microbiome. This 
$1 million grant funding, administered 
by the vice chancellor for research and 
graduate education (VCRGE), provides 
seed money to support Wisconsin 
microbiome research. 

Of the thirteen projects funded, 
Bacteriology faculty serve as Principal 
Investigator or Co-PI on seven. 

UW2020 Award - The Human 
Microbiome in Health and Dis-
ease Principal Investigator: Camer-
on Currie, Co-Principal Investigators: 
Andrew Alexander, Rozalyn Anderson, 
David Andes, Bargara Bendlin, Chris-
topher Coe, James Gern, Pamela Herd, 
Bruce Klein, Janet Lainhart, Lingjun Li, 
Vatsan Raman, Federico Rey, Garret 
Suen, Brittany Travers.

It is estimated that more than a tril-
lion bacterial cells are present in the 
human gastrointestinal tract alone. 
Microbes also grow on our skin, in our 
mouth, and even up our nose; they 
are everywhere and collectively this 
microbiota is referred to as the human 
microbiome. These microbes are not 
just passive passengers — they shape 
our metabolism, health, and likely 
affect even life span. Simply put, the 
microbes within the human microbi-
ome play a critical role in determining 
human health and disease. 

This project launches two areas of 
research in microbiome science — 
using the human microbiome as a 
source of new drug leads and identify-
ing metabolites that serve as biomark-
ers for early life diseases (asthma and 
autism) and aging diseases (such as 
Alzheimer’s disease).

The project leverages two UW-Madi-
son population health cohort studies: 
the Children’s Respiratory Research 
and Environment Workgroup (CREW), 
which is tracking the early health and 
development of about 7,000 children; 
and the Wisconsin Longitudinal Study 
(WLS), one of the longest-running 
investigations of human health. In 
addition to these community samples, 
the microbiome will be studied in au-
tism and neurodegenerative diseases 
through collaborators at the Waisman 
Center and the Alzheimer’s Disease 
Research Center. 

A Germ-free Mouse Facility 
for the UW–Madison Commu-
nity Principal Investigator Federico 
Rey, Co-PI Richard Halberg. Collabora-
tors: John Denu, Feyza Engin, Dudley 
Lamming, Joshua Mezrich, JP Van 
Pijkeren, Ophilia Venturelli, Eric Yen.  

The interactions of microbial com-
munities within mammals have a 
profound impact on their anatomy, 
physiology, behavior and susceptibil-
ity to disease. Germ-free mice provide 
a powerful in vivo controlled model 
system to dissect these interactions.

In 2014, the Principal Investigator 
started a germ-free facility that meets 
the needs of his laboratory and a 
limited number of collaborators. This 
resource is critical for his program and 
for anybody else interested in basic 
and medically-oriented microbiome 
research, but requests for germ-free 
animals greatly exceed the facility’s 
capabilities. Importantly, it is becom-
ing an essential resource to compete 
efficiently for NIH funding in the field.

This project funds creation of a germ-
free facility that will provide services 
for the whole UW-Madison commu-
nity. It proposes a partnership with 
Laboratory Animal Research (LAR) 
within the School of Medicine and 
Public Health to build and manage 
a facility that meets the needs of the 
campus.

Contributions of Gut Microbes 
to Alzheimer’s Disease Principal 
Investigator Barbara Bendlin, Co-PI 
Federico Rey, Collaborators: Joshua 
Coon, Luigi Puglielli, Jason Russell, 
Vikas Singh, Stirling Johnson

Dementia due to Alzheimer’s disease 
affects 5.5 million people in the United 
States and increasing rates of disease 
exert a substantial economic toll (over 
$259B per year). Alzheimer’s has no 
cure and effective treatments are lack-
ing.

This research will test whether Al-
zheimer’s disease is caused, or at least 
influenced, by the gut microbiome. 
If this turns out to be true, there is a 
clear translational story, including the 
potential for new Alzheimer’s treat-
ment and/or prevention based on 
drugs that influence the gut microbi-
ome or fecal transplants. Unlike the 
human genome, the gut microbiome 
can be modified through transplants, 
synbiotics, and diet to prevent disease.

Continued on page 10

Nacho Vivas, Director of the UW gnotobiotic 
facility, checks on a group of germ-free mice 
inside a sterile environment.
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ing how microorganisms interact with 
their physical environment and with 
other microorganisms. The project will 
develop an effective set of computa-
tional and experimental tools that can 
quantify and predict the concentration 
and turnover rates of intracellular and 
extracellular metabolites (i.e. fluxes) in 
microbial communities.

This project also seeks to harness 
microbiome functions for restoring 
balance to the N cycle. The research-
ers will develp a systems biology 
approach that looks at two organisms 
– Nitrospira nitrosa and Brocadia sinica 
– and how to remodel their physiology 
in response to chnaging environmen-
tal conditions and microbe-microbe 
interactions.

Developing Model-Guided 
Frameworks to Dissect Butyr-
ate Production in the Human 
Gut Microbiota Principal Investiga-
tor Ophelia Venturelli, CO-PIs Daniel 
Amador-Noguez, Federico Rey, Jen-
nifer Reed 

There is increasing evidence linking 
certain disorders of the human body 
to a disturbed gut microbiota, and as 
a result, a growing interest for com-
pounds that positively influence its 
composition and activity.

This project will examine ecological 
interactions and environmental factors 
that influence butyrate production in 
the gut microbiome. Dietary substrates 

such as fiber can be transformed by 
the gut microbiota into a short chain 
fatty acid butyrate. Butyrate helps to 
maintain a healthy gut microbiome 
state and it is important for prevent-
ing gut-related diseases. Researchers 
have found that the gut is less likely to 
suffer from inflammatory disorders in 
the presence of butyrate. This includes 
chronic inflammatory conditions, such 
as Crohn’s disease or colitis.

Discovery of inter-species interac-
tions, intracellular networks and major 
metabolites that contribute to bio-
chemical profiles in the gut microbiota 
is a major question in understanding 
the functional roles of microbes in 
mediating human health. This project 
will make headway along these lines 
through a combination of modeling 
and experimental methods to analyze 
the production of short chain fatty 
acids in the mouse gut. Defining the 
major forces that mediate core func-
tions of the gut microbiota will have 
implications for developing targeted 
environmental interventions such as 
precision microbiome editing for en-
hancing human health.

Establishment of a Population-
based Microbiome Research 
Core in the Survey of The 
Health of Wisconsin 
Principal Investigator Ajay Sethi, CO-
Principal Investigators: Garret Suen, 
Ronald Gangnon Tamara LeCaire, 
Kristen Malecki, Julie Mares, Maria 
Nikodemova, Paul Peppard, Nasia 
Safdar, Sanjay Shukla

This project will create the Population-
based Microbiome Research Core 
(PMRC) in the Survey of Health of 
Wisconsin (SHOW). The mission of the 
PMRC will be to provide the UW-Mad-
ison research community expertise 
and resources to conduct microbiome 
research in the SHOW population and 
to obtain robust preliminary data for 
extramural research grants addressing 
a broad range of human microbiome 
research applications. Modeled after 
the CDC National Health and Nutrition 

Continued on page 11

The research will rely on both animal 
and human studies. Researchers will 
assess the role of the microbiome 
in 250 participants in the Wisconsin 
Alzheimer’s Disease Research Center 
clinical core and Wisconsin Registry for 
Alzheimer’s Prevention study. Partici-
pants will comprise people with and 
without dementia due to Alzheimer’s 
disease, as well as participants who are 
asymptomatic but may be harboring 
“silent” Alzheimer’s neuropathology. 
The study involving data collection 
and analysis in humans will be fol-
lowed by experimental validation in 
gnotobiotic mice.

Harnessing Microbiomes for 
Global Nitrogen Cycle Man-
agement Principal Investigator 
Trina (Katherine) McMahon, Co-PI 
Daniel Noguerra. Collaborators: Dan-
iel Amador-Noguez, Mike Jetten and 
Sebastian Lucker

One globally important function 
microbiomes perform for society is 
managing the biogeochemical nitro-
gen (N) cycle. Microorganisms catalyze 
all major steps in the N cycle, such as 
converting nitrogen gas into useable 
nutrients (fixation) and the recycling of 
nitrogen compounds in biomass, soils, 
and waters back to the atmosphere.

Recently, population growth and 
urbanization have created an imbal-
ance in the nitrogen cycle, resulting 
in hundreds of oxygen deplete “dead 
zones” in coastal waters and toxic 
algal blooms in freshwater bodies 
worldwide. The problem has become 
so serious that the National Academy 
of Engineering has listed restoring 
balance to the N cycle as a grand 
challenge for the 21st century, which 
will require managing key microbiome 
interactions that drive N cycling in 
natural and engineered ecosystems.
N cycling microbes are widely known 
for their sensitivity to environmen-
tal conditions and for their intimate 
relationships with other microbes. 
However, no quantitative framework 
exists for understanding and predict-

Continued from page 9 - Microbiome Initiative

Bioreactors culturing anammox organisms in 
the McMahon Lab.
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Examination Survey (NHANES), SHOW 
conducts household-based examina-
tion surveys on diversity-enhanced, 
representative samples of Wisconsin 
residents in urban, suburban and rural 
settings.

A focal point of the research core will 
be the expansion of a data and speci-
men bank that was created in 2016 as 
part of a diet and microbiome study. 
Collected among 600 adults and their 
households, the PMRC specimen bank 
will include longitudinal stool samples; 
skin, nasal, and oral swabs; outdoor 
surface soil; indoor settled dust; indoor 
high-touch surface swabs; and sam-
ples of household drinking and supply 
water. Results from 16s rRNA sequenc-
ing and shotgun metagenomics car-
ried out on banked specimens can be 
readily linked to a broad spectrum of 
objective and subjective data collected 
on major health determinants and 
outcomes in the SHOW.

Examining the Potential of the 
Microbiome in Children to 
Reduce Antibiotic Resistance: 
the EPIC Study Principal Investiga-
tor: Nasia Safdar, Co-Principal In-
vestigators: Garret Suen, Ellen Wald, 
Daniel Noguera, Co-Invesitgators: 
Ronald Gangnon, Kristen Malecki, Julie 
Mares, Paul Peppard, Ajay Sethi, Daniel 
Shirley

This study, Examining the Potential of 
the Microbiome in Children to Reduce 
Antibiotic Resistance (EPIC)  will exam-
ine the impact of daycare on a child’s 
microbiome and risk of infection with 
drug-resistant pathogens. Children 
in daycare are at an important age 
when their developing microbiome is 
strongly influenced by the environ-
ment and the people around them. 
Daycares provide an environment 
where children and their caretakers 
spend long periods of time together 
and toys, food, hygiene habits and 
surfaces are shared. This places chil-
dren at higher risk to carry pathogenic 
organisms and acts as a reservoir for 
transmission of and infection with 

those organisms not only among the 
children, but also the adults that inter-
act with them.

Developing a microbiome that inhib-
its the growth of multidrug resistant 
organisms (MDROs) early in life is 
essential to preventing transmission 
of and infection with MDROs in this 
high-risk setting. However, the lack 
of research in this area leaves many 
remaining questions and a gap in 
the field regarding the microbiome 
characteristics that are associated with 
MDRO carriage, at multiple body sites 
such as the nose, gastrointestinal tract 
and the skin.

This study will be the first of its kind 
to assess the relationship between the 
nasal, skin, and gut microbiomes and 
MDRO colonization in children at-
tending daycare. The study will build 
on Survey of the Health of Wisconsin 
(SHOW) and use 40 cases (children in 
daycare) and 40 controls from SHOW. 
It will collect data on nasal, skin, and 
gut microbiomes. 

Gut Microbial Metabolism and 
Host Epigenetic States  
Principal Investigator John Denu, 
Co-Principal Investigators: Federico 
Rey, Reid Alisch

It is well established that factors like 
diet and lifestyle can affect our health, 
but the molecular basis largely remains 
a mystery. Gut microbiome communi-
ties are also influenced by these same 
factors, are known to which can impact 
human health. New research suggest 
that gut microbiome produce chemical 
signals that can alter the epigenome 
of the host.

The epigenome is a set of chemical 
instructions that sits on top of the 
genome and allows cells having an 
identical genome to express differ-
ent sets of genes. Comparing “germ 
free” and colonized mice on defined 
diets, this project will explore how gut 
microbes alter the levels of circulat-
ing metabolites, specifically essen-

tial nutrient choline, and how these 
dynamic metabolites alter the host’s 
epigenome. Altered epigenomes lead 
to changes in gene expression that can 
have both health benefits and risks.

The results of this research will provide 
key knowledge of how microbiome 
and diet can drive molecular and 
physiological changes in the host. By 
revealing this knowledge, individu-
als as well as health care providers 
could make better precision-medicine 
decisions, especially for diseases such 
as diabetes, cardiovascular disease, 
and inflammatory bowel disease, all 
of which have been linked to unique 
microbiome communities.

Gut-Brain Communication: 
How a Resident Microbe in 
the Brain Prevents Weight 
Gain in Animals Fed a High 
Fat Diet Principal Investigator: Laura 
Knoll, Co-Principal Investigator: 
Federico Rey, CO-Investigator: Kristen 
Malecki, Collaborator: Daniel Ama-
dor-Noguez

Obesity is widespread in the United 
States, occurring in 37 percent of 
adults and 18 percent of children. 
Causes of obesity are complex and 
multifactorial. This project funds 
research to look at asymptomatic 
infection with the parasite Toxoplasma 
gondii, which occurs in about 33 
percent of the world’s population (but 
used to occur in nearly 100 percent). 
Toxoplasma results in fat malabsorp-
tion and reduced weight gain irrespec-
tive of diet.

Understanding the mechanism 
through which Toxoplasma, a mem-
ber of the human biota that resides 
primarily in the brain, protects against 
weight gain could lead to the develop-
ment of novel therapeutics to reduce 
fat absorption and obesity, a signifi-
cant and costly clinical problem. The 
research plan incorporates data from 
both animal models and patient data-
bases/specimens.

Continued from page 10 - Microbiome Initiative
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fiscal year 2018, with plans to provide 
five years of funding. Specific fund-
ing amounts for 2018 and beyond will 
be finalized as part of future federal 
budget processes.

Over GLBRC’s 10-year history, it has 
built academic and industrial partner-
ships that have yielded more than 
1,000 scientific publications, 160 pat-
ent applications, 80 licenses or op-
tions, and five start-up companies.

“Transforming the results of scien-
tific research into new commercial 
products is a complex process,” says 
Marsha Mailick, UW–Madison vice 
chancellor for research and gradu-
ate education. “But when universities 
and companies work in tandem to 
push the frontiers of knowledge, they 
become a powerful engine for innova-
tion and economic growth. GLBRC is 
an excellent example of university re-
searchers and industry working closely 
together to generate new knowledge 
and maximize the social and economic 
benefits of these new ideas.”

“The GLBRC is prolific in its partner-
ship, disclosing dozens of new tech-
nologies to the Wisconsin Alumni 
Research Foundation (WARF) over the 
last few years,” says Erik Iverson, man-
aging director of WARF. “These inven-
tions have resulted in several licensing 
agreements. We are delighted this 
federal grant will continue this cycle of 
innovation.”

Building on past accomplishments, 
GLBRC’s next phase will focus on 
producing dedicated bioenergy crops 
on non-agricultural lands, maximizing 
the production of specialty fuels and 
bio-products from those crops, and 
building a comprehensive understand-
ing of the field-to-product pipeline 
to maximize the sustainability and 
economic benefits offered by a future 

and includes a major partnership with 
Michigan State University (MSU). The 
cross-disciplinary center draws on the 
expertise of biologists, chemists, en-
gineers and economists, and employs 
over 400 researchers, students and 
staff conducting foundational bioen-
ergy research.

“Collaboration has been at the core 
of GLBRC’s efforts from day one, and 
it will continue to drive the goals of 
this new center and help us realize 
our vision of developing bio-based 
sources of fuels and chemicals,” says 
Tim Donohue, GLBRC director and 
UW–Madison professor of bacteriol-
ogy. “We are in a unique position 
to not only address a major societal 
challenge, but to create new revenue 
sources and economic opportunities 
for farmers, rural communities and a 
new generation of bio-refineries, as 
well as to create new, locally produced 
and cost-effective products for con-
sumers.”

Today, DOE announced four Bioen-
ergy Research Center selections for 

The U.S. Department of Energy (DOE) 
has selected the Great Lakes Bioen-
ergy Research Center (GLBRC) for an 
additional five years of funding to 
develop sustainable alternatives to 
transportation fuels and products cur-
rently derived from petroleum. Already 
the recipient of roughly $267 million 
in DOE funding, GLBRC represents the 
largest federal grant ever awarded to 
UW–Madison.

In this next phase of funding, GL-
BRC scientists and recently recruited 
experts will conduct research that 
enables the sustainable production of 
specialty biofuels and bio-products us-
ing dedicated bioenergy crops such as 
switchgrass, poplar trees and sorghum. 
These bioenergy crops will be grown 
on marginal — or non-agricultural — 
land, a shift from GLBRC’s previous 
mission of producing biofuels from 
crops grown on agricultural land.
Established by the Biological and Envi-
ronmental Research program in DOE’s 
Office of Science in 2007, GLBRC is 
based at the University of Wisconsin–
Madison’s Wisconsin Energy Institute 

GLBRC assistant scientist Kim Lemmer extracts a bacteria sample in the center’s labs at the 
Wisconsin Energy Institute. James Runde, Wisconsin Energy Institute

DOE Selects Great Lakes Bioenergy 
Research Center for Next-Phase Funding

Continued on page 13
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Continued from page 12 - GLBRC

cellulosic bio-industry. Together, these 
efforts have the potential to spur a 
new bio-refinery industry equipped to 
create valuable products from as much 
of a crop’s biomass as possible.

As a university-based DOE Bioenergy 
Research Center, GLBRC will continue 
to benefit from the resources, strategic 
partnerships and world-class research 
programs at UW–Madison and MSU.
“GLBRC’s selection demonstrates 
UW–Madison’s continued excellence 
in clean energy research,” says UW–
Madison Chancellor Rebecca Blank. 

“Our broad expertise in areas such as 
plant sciences, microbiology, econom-
ics and engineering is enabling the 
development of new and innovative 
technologies that can bring about 
American energy sustainability while 
also strengthening the economy right 
here at home.”

“MSU has driven much of the sustain-
ability focus of the GLBRC, and we are 
proud of the many areas of expertise 
we contribute,” says MSU President 
Lou Anna K. Simon. “The research 
center provides exciting opportunities 

for us to collaborate across campuses 
and disciplines, tackling the challenge 
of bio-based energy solutions with an 
integrated approach.”

Additional university collaborators in-
clude the University of British Colum-
bia, Texas A&M University and Michi-
gan Technological University.

Written by Krista Eastman, Senior 
Editor at Wisconsin Energy Institute. 
Article originally appeared July 17, 
2017 at news.wisc.edu

On behalf of the Department Bacteriology and Microbiology Doctoral Training Program (MDTP), I would like to express 
our utmost gratitude to New Glarus Brewing Company (NGBC) for contributing beer to share at the receptions follow-
ing our weekly microbiology seminars, all MDTP social events, and Bactoberfest. Enjoying your world-class, handcrafted, 

high-quality beers (including Spotted Cow, Moon Man, Two Women, Fat Squirrel, Dancing Man, 
Totally Naked, and more) has become a great tradition and luxury that we truly appreciate. It 
is not an exaggeration to say that the presence of your beer at these events has helped bring 
about scientific conversations, collaborations, and much camaraderie.  

I also thank NGBC for hosting the annual brewery tour for our new MDTP students.

Special thanks go to our friends Daniel and Deb Carey, Randy Thiel, Becky Novak, Marco Garcia, 
Jen Lewke, and Cherri Kempfer.  We hope to continue our great friendship with NGBC, and wish 
all the best!

Find us on Twitter
Faculty professional and lab sites
   @KarthikGeomicro (Anantharaman)
   @AnantharamanLab
   @JeanMichelAne
   @DNAtransport (Burton)
   @currie_lab
   @TimDonohue1283
   @ktforest
   @mcmahonlab
   @quendi (McMahon)
   @suenlab
   @juedwang

Department & other affiliations
   @uwbact
   @madmicrobiome
   @UWMadisonMDTP
   @UWMadisonCALS
   @UWMadison
   @UWMadScience
   @GLBioenergy
   @UWEnergy

Thank You to the New Glarus Brewing 
Company by Jae-Hyuk Yu
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In Memorium

Contact Information and Acknowledgements
We would love to hear from you! We can be reached in the following ways:

 

Many thanks to the following individuals who provided content for our 2018 Summer newsletter (please forgive any omis-
sions as they were unintentional): Charles Kaspar, Kari Straus, Melissa Christopherson, Karthik Anantharaman, Jean-Mi-
chel Ane, Briana Burton, Cathy Davis-Gray, Cameron Currie, Federico Rey, Garret Suen, Trina McMahon, Daniel Amador-
Noguez, Krista Eastman, Jae-Hyuk Yu, David S. Blehert.

Images and graphics were sourced from Faculty, University Communications, UW-Archives, GLBRC Communications and 
Bacteriology Archives. All may be subject to U.S. Copyright Law.

sor Jerry Ensign. Paul’s early research 
was diverse and included studies of 
peptidoglycan structure, biosynthe-
sis of a pyridine-based pigment, and 
bacteriophage.

Following an Assistant Professor-
ship at Pennsylvania State University 
from 1972 to 1978, Paul moved to 
the National Institute of Dental and 
Craniofacial Research at the National 
Institutes of Health (NIH) in Bethesda, 
Maryland where he initiated pioneer-
ing studies of biofilms, focusing on the 
attachment of assemblages of bacteria 
to human teeth. Paul became widely 
known for his research on the abilities 
of bacterial colonizers of the human 
mouth to specifically bind to one an-
other through a phenomenon known 
as coaggregation. His laboratory 
identified several key cell-wall-associ-
ated proteins required for coaggrega-
tion among early bacterial colonizers 
of the tooth surface, and between 
these microbes and other bacteria 
prominent in periodontal disease. 
His diagrammatic model of dental 
plaque maturation based on bacterial 
coaggregation interactions has been 
incorporated into dental medicine 
texts since the late 1980s. Later, Paul 
and his laboratory succeeded in dem-
onstrating coaggregation interactions 
in vivo and in elucidating additional 
molecular mechanisms of inter-species 

Paul E. Kolenbrander
Article submitted by David S. Blehert, 
PhD, USGS-National Wildlife Health 
Center

I am saddened to report the death of 
my post-doctoral advisor and friend, 
and fellow alumnus of the Department 
of Bacteriology at the University of 
Wisconsin-Madison, Dr. Paul E. Kolen-
brander. Paul passed away on January 
11, 2017 at age 74.

Paul received MS and PhD degrees 
from the Department in 1967 and 
1972, respectively, under the able 
mentorship of then Assistant Profes-

bacterial interactions. Over the course 
of his career, Paul mentored numerous 
postdoctoral fellows, dental students, 
undergraduates and high school stu-
dents.

I first met Paul during one of his many 
travel adventures with Department 
colleagues to the American Society 
for Microbiology General Meeting and 
later had the opportunity to work un-
der his mentorship as a post-doctoral 
fellow at the NIH. Not only did Paul 
further my training as a microbiologist, 
but he also cared deeply about people. 
Paul was one of the most cheerful 
and optimistic individuals I have ever 
known, and I continually strive to emu-
late his positive nature in my personal 
and professional contacts. 

Outside of the laboratory, Paul was 
an avid photographer, a dedicated 
gardener, and a world traveler. Paul 
retired from the NIH in 2009, and to-
gether with his wife, Dr. Tanya Roberts, 
they built their new home on Vashon 
Island, Washington, where he tended 
his garden, and spent much time hik-
ing and travelling. Paul is survived by 
his wife, two sons, a daughter, and 
several grandchildren. Those who had 
the pleasure to know Paul knew of his 
kindness, graciousness, humor, and 
intellect. His legacy lives on through all 
of us.

Department of Bacteriology
University of Wisconsin - Madison
Room 1322, 1550 Linden Drive
Madison, WI 53706-1521

(608) 890-1158 www.bact.wisc.edu
info@bact.wisc.edu
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Giving to Bacteriology
We thank the many alumni and friends who have generously supported our programs in the past. Your gifts are 
increasingly critical to the success of the department. They help us attract and reward promising undergraduates and 
graduate students, host departmental seminars, and provide funds for department awards, special events, and 
scholarly activities. Gifts of any size are welcome and greatly appreciated!

Please consider making a tax-deductible gift to the University of Wisconsin Foundation in support of our research, in-
struction, and service missions by designating your gift to the “Department of Bacteriology General Fund” (fund number 
112149050). Or, if you prefer, we have a number of more specific funds that can be targeted for support. 

Undergrad student support:
Roland Girolami Fund - 13214000
William Sarles Fund - 132140399
Pate Memorial Fund - 132140822
Bacteriology Undergrad - 132141467
Karl Leemkuil Fund - 132147730

Grad student support:
Roland Girolami Fund - 13214000
Sigrid Liermo Fund - 132140579
Marsha Betley Fund - 132141239
Lee Fund - 132143855
Gouker Fund - 132144511
Chair's Award Fund - 132144670
Master's Student Fund - 132144989
Allen Fund - 132146035
Foster Fund - 132148097

Other support:
General Fund - 112149050
Leadership Fund - 132144147
Biotechnology Fund - 112143480
Microbe Place Fund - 112144548
Community Fund - 112146139
Forest Scholarship Fund - 112140002

Ways to give:
 
    Online: Visit http://www.supportuw.org 
  Click on “Give Now” then type Bacteriology to contribute to the general Bacteriology Fund 112149050. 
  Alternatively, you can type in one of the above awards and associated account number. Once you have
  added your award and gift amount, click "ADD TO GIFT," and complete the remaing fields in the form.

    By Phone: Call UW Foundation at 1-800-443-6162
  8AM to 5PM central time, Monday - Friday 

 
   By Mail: Provide credit card details or make check payable to: University of Wisconsin Foundation 
  
  Mail this completed form and your check to: 
  UW Foundation
  U.S. Bank Lockbox
  Box 78807
  Milwaukee, WI 53278-0807

         I/We want to support ongoing programs for education excellence at the University of Wisconsin-Madison with            
         my/our gift of $   toward the Department of Bacteriology Fund (112149050).

         Or, I/we want to support the      Fund in the Department of Bacteriology.

Name       Please charge $                           to my credit card.

Street              MasterCard           Visa           AmEx         Discover

City       Card Number       Exp. Date 

Phone       Card Holder Name (print)

Email       Cardholder signature
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