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From the Chair

I am pleased to provide this brief 
introduction to the new format of our 
annual Department of Biochemistry 
newsletter. Our goal is to keep current 
members, alumni and friends up-
to-date on the most exciting things 
happening here at UW–Madison in 
our research, teaching and service to 
the world. In these communications, 
we will be highlighting the 
achievements of our students, staff, 
faculty and alumni, and providing 
information and education on where 
our scientific endeavors are going, 
how our research is being carried out, 
and the results being achieved. It is 
our sincere hope you will find these 
newsletters engaging, enlightening 
and inspiring. 
 Some of you will note the 
redesign of the cover page and the 
new name “Biochemistry In Vivo,” 
with its meaning “within the living” 
serving as a metaphor for the amazing 
work being carried out in the 
department on life processes spread 
across the areas of health, energy, 
the environment and many other 
avenues.
 In this newsletter, we provide 
an introduction to cryo-electron 
microscopy. Recent advances coming 
from several disciplines have led to 
rapid improvement in the resolution 

of images that can be obtained from 
complex biological assemblies. These 
images span many dimensions, from 
cell-cell interactions to the 3-D 
structures of single proteins. The 
Department of Biochemistry has 
taken the lead on campus in bringing 
this enabling new technology to 
UW–Madison, and our goal is to 
keep you informed and up-to-date 
on the deployment and impacts of 
this exciting research opportunity at 
UW–Madison. 
 This volume of the newsletter 
also includes three alumni profiles: 
an undergraduate, Michael Rummel, 
B.S., ’05; a graduate student, Dr. 
Fred Porter, Ph.D., ’08; and former 
postdoctoral fellow, Dr. Amy 
Prunuske, who was here from ’07-
‘11. Their career paths, given in these 
profiles, are both inspirational and 
representative of the opportunities 
and outcomes our department strives 
to provide. 
 You will also find highlights 
of the research from three of our 
faculty. Professor Robert Landick 
describes his studies of the structure 
and function of the ribosome as 
it translates mRNA into protein; 
Professor Katherine Henzler-
Wildman reports on a new way to 
pump antibiotics into bacteria; and 
Professor Srivatsan (“Vatsan”) Raman 
describes how designer viruses might 
be deployed to kill bacteria and 
prevent infection. These innovative 
projects proceed with extramural 
research grants, institutional support, 

and the kindness of donors to the 
department. 
 In this and successive issues, we 
will be honoring the achievements 
of members of our community 
by publishing degrees obtained, 
awards won, other life events, and 
the generous support provided by 
individuals and corporate partners. 
 Our department thrives on the 
diversity, skills and commitment of 
its members, alumni and friends. We 
encourage all of you to interact with 
us and look forward to receiving your 
comments, advice and referrals as we 
continue along this path and affirm 
our commitment to excellence. If you 
are able, please consider becoming 
a donor to the Department of 
Biochemistry by contacting us or 
by reaching out to the University of 
Wisconsin Foundation. 
 In closing, thank you for all you 
do. We look forward to hearing from 
you and having you visit. 
 Let us surprise you with how 
things have changed since you were 
last here. 

Professor Brian Fox
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Dubochet (University of Lausanne), 
Joachim Frank (Columbia University), 
and Richard Henderson (MRC 
Laboratory of Molecular Biology) for 
their development of the experimental 
and computational methods that 
underpin the remarkable versatility of 
this technology. 
 “Cryo-EM has emerged as an 
indispensable method for structural 
analysis in the biosciences,” says 
biochemistry professor Robert Landick, 
one of the leaders on the project. 
“It is not hyperbole to say that it is 
revolutionizing our understanding of 
large macromolecular machines. For 
UW–Madison to remain a powerhouse 
in bioscience research, it is crucial 
that modern cryo-EM capabilities be 
brought to campus.”

Creating a new facility in Biochemistry
 A new research facility, yet to be 
named, will be housed in the Hector 
F. DeLuca Biochemical Sciences 
Complex, and its users will come 
from across campus and beyond. 
Researchers are planning to use state-
of-the-art, powerful microscopes to 
study everything from whole cells to 
organelles and single enzymes. The 
Morgridge Institute for Research, Office 
of the Vice Chancellor for Research 
and Graduate Education (VCRGE), 
School of Medicine and Public 
Health, UW Carbone Cancer Center, 
and Departments of Biomolecular 
Chemistry and Neuroscience are key 
partners with the Department of 
Biochemistry in the effort to establish 
this multi-million-dollar facility. 
 The facility is expected to open 
in 2019. Currently, the department is 
searching for faculty members who are 
leaders in cryo-EM research and would 
want to join the department’s efforts. 
Because of the breadth of applications 
of cryo-EM, this will inevitably draw 
the department into new areas, and at 

Cryo-EM Coming to Biochemistry 
Facility to Serve as Resource for All of Campus

Structural biology and collaboration 
are two strong and enduring 

aspects of research at the University 
of Wisconsin–Madison. In keeping 
with this tradition, the Department of 
Biochemistry has led a concerted cross-
campus effort to bring cryo-electron 
microscopy (cryo-EM) to campus. 
 Cryo-EM has recently advanced 
to a point that it can generate high-
resolution structures of biological 
molecules by using electrons to 
generate images. Thus, cryo-EM is 
a burgeoning technology that can 
help UW–Madison researchers make 
significant new contributions to many 
areas of structural biology, including 
enzymology, virology, cell biology, and 
medicine. These discoveries will lead to 
a better understanding of many diseases 
and possible treatments. 
 Last October, the 2017 Nobel Prize 
in Chemistry was awarded to Jacques 

the same time, build on others. 
 To jump-start the creation and 
operation of the facility, Landick led an 
effort to obtain a UW2020 grant from 
the VCRGE. Desirée Benefield, a Ph.D. 
scientist and expert in cryo-EM was 
hired shortly thereafter. She has already 
been playing an integral role in the 
facility’s success by providing guidance 
to the facility’s future users, such as 
training them in sample preparation, 
imaging, and analysis.
 “I’ve been working with interested 
researchers on campus to walk them 
through how a cryo-EM project 
develops, from sample preparation to 
data acquisition,” she explains. “I’ve also 
been getting resources together for new 
users to get started on their projects. For 
example, I’ve got workspace set up for 
preparing negatively stained EM grids, 
an important start for most cryo-EM 
projects. It’s been humbling to be part 
of something that’s so important for the 
department and the university.”
 Benefield studied biochemistry 
at the University of Tennessee-
Chattanooga and completed her 
Ph.D. in microbiology at Vanderbilt 
University. There, she learned about 
cryo-EM and became enthralled 
with the technique.  In 
2014, she came to 
UW–Madison for 
postdoctoral 

Cryo-EM image of reovirus T1L 
particles. They are displaying attachment 
fibers as indicated by white arrowheads. 
These viruses cause respiratory and 
intestinal inflammation. 
Image courtesy of Rebecca S. Dillard and 
Elizabeth R. Wright, Emory University.
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training in the lab of virology professor 
Paul Ahlquist, who aims to use the 
new facility to visualize the structure 
associated with the replication of viruses 
responsible for Zika, MERS, SARS, 
Dengue Fever, and Chikungunya. 
 “Desirée’s effort is essential to 
the operation of a modern cryo-EM 
research facility,” Landick says. “With 
this project underway, we are excited to 
have a staff member on board to anchor 
our efforts to establish this facility.”

Impact built on a strong and broad 
foundation

 Cryo-EM is a technique that allows 
researchers to get an extremely 

detailed look at a molecular 
structure. This allows 

them to uncover 
how a protein 

works and how mutations change 
that. Knowledge of structure provides 
a solid foundation for the design of 
new protein functions, enhancement of 
pathways to make valuable bioproducts, 
and improvements in many other 
bioprocesses. 
 Cryo-EM can produce detailed 
structures needed to define the location, 
architecture, and dynamics of a wide 
array of biological molecules, such as 
cellular membranes, organelles, cell-cell 
contacts, and interactions of a virus with 
a host during infection. These images 
can transform our understanding of 
scientific challenges that span across 
all of biotechnology and biomedical 
research, including the molecular basis 
for diseases, and the discovery and 
development of drug treatments and 
other novel therapies.
 At UW–Madison, faculty are 
exploring every corner of these areas 
— from biochemistry professors 
John Markley and David Pagliarini 
studying the mechanistic origins of 
mitochondrial disease to bacteriology 
professor Katrina Forest investigating 
the structure of tiny microbes often 
abundant in fresh water. 
 Professor of botany and genetics 
Marisa Otegui studies the mechanisms 
plant cells use to regulate and traffic 
proteins to discern how they impact 
cell signaling and development. Cryo-
EM helps her obtain useful 3-D images 
of organelles and the cell membrane 
to visualize these processes directly. 
Additionally, biomolecular chemistry 
professor Anjon Audhya investigates 
the mechanisms by which vesicular 
transport carriers are generated, which 
will facilitate a better understanding of 
how cellular homeostasis is maintained 
during development and disease 
progression.

Center illustration: The atomic 
resolution structure of a strain 
of rhinovirus C. The structure 
was determined by a cryo-electron 
microscopy facility at Purdue 
University by professor Michael 
Rossmann, a collaborator of UW–
Madison biochemist and virologist 
Ann Palmenberg.
ChimeraX image produced by Jean-Yves 
Sgro, UW–Madison senior scientist. 

Cryo-EM continued on page 9

What is UW2020?
A UW2020 grant from the Office of 
the Vice Chancellor for Research and 
Graduate Education provided the jump-
start of funding needed to establish 
the cryo-EM facility. The awards are 
generously funded by gifts to campus 
from the Wisconsin Alumni Research 
Foundation (WARF). The goal of 
UW2020 is to stimulate and support 
highly innovative and groundbreaking 
research at UW–Madison.
Learn more at https://research.wisc.edu/
funding/uw2020/. 

How does cryo-EM work? 
For experiments in cryo-EM, samples 
must be frozen to extremely cold 
temperatures to stop the molecules 
from moving and then electron beams 
are shot at the frozen molecules in the 
microscope to capture an image of its 
structure. 
   The biological samples are encased 
in vitreous, or glass-like, ice; ice that 
is formed so quickly that the water 
molecules don’t have time to become 
ordered into a lattice. Vitreous ice is 
essential for obtaining a useful image in 
cryo-EM, and learning how to make it is 
part of the art needed for a researcher to 
be successful. When water crystallizes in 
ordinary ice, its crystal lattice dominates 
the images obtained, and so obscures 
more important information about the 
biological sample under study. 
   When electrons hit the biological 
sample in the microscope, they scatter 
and then pass through a series of lenses 
to generate an image. In single particle 
cryo-EM, which is often used on protein 
complexes, hundreds of thousands of 
such images in random orientations 
are combined in the computer to 
reconstruct the molecular structure. In 
another technique called tomography, 
which is often used on organelles 
and cells, the sample is rotated and 
numerous images are taken, and then 
pieced back together into a three-
dimensional structure. Both of these 
techniques will be available in the new 
facility, allowing it to support a wide 
range of possible studies and promise 
broad scientific impact. 

https://mcardle.wisc.edu/who-we-are/mcardle-faculty/paul-g-ahlquist-phd
https://biochem.wisc.edu/faculty/markley
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https://bmolchem.wisc.edu/staff/audhya-jon/
https://www.warf.org/
https://www.warf.org/
https://research.wisc.edu/funding/uw2020/
https://research.wisc.edu/funding/uw2020/
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Research News 
Bacterial Supermachine Reveals Streamlined Protein Assembly Line 

Many processes that take place 
in cells are essential for 

life. Two of these, transcription 
and translation, allow the genetic 
information stored in DNA to be 
deciphered into the proteins that 
form all living things, from bacteria 
to humans to plants.
 Scientists have known for half a 
century that these two processes are 
coupled in bacteria, but only now 
have they finally had a look at the 
structure that makes this possible. 
In a paper published in Science April 
13, 2017, biochemists from the 
University of Wisconsin–Madison 
and the Max Planck Institute 
(MPI) for Biophysical Chemistry 
in Germany revealed the defined 
architecture of what is called the 
“expressome.”
 The researchers say this work 
using the model bacteria E. coli could 
open numerous doors for research 
into how bacteria impact human 
health, including a better basic 
understanding of gene regulation 
and possible development of new 
antibiotics.
 “The existence of this complex 
in bacteria has been postulated based 

on earlier experiments but nobody had ever documented that it exists,” 
explains Robert Landick, a professor in the Department of Biochemistry 
at UW–Madison and author on the study. “It’s the first demonstration that 
you can form one large super-cellular machine out of these two already 
pretty complicated machines.”
 The process of transcription utilizes an enzyme called RNA polymerase 
to turn DNA into RNA. Following that process, another molecular machine 
called a ribosome translates the RNA, more specifically called messenger 
RNA, into proteins the bacteria can use to function.
 In the bacterial expressome, the polymerase and ribosome form one 
complex structure to carry out these two processes in a coupled manner, 
and this newly solved structure provides a snapshot of this taking place, says 
Rachel Mooney, a research scientist in Landick’s lab and co-author on the 
paper.
 Transcription and translation occur in animals and humans, too, but 
they are not coupled like they are in bacteria. Rather, they take place in two 
physically different parts of the cell. If scientists can find a way to disrupt 
the expressome, they may be able to develop drugs that target bacteria but 
leave human cells unharmed, the researchers say.
 “Any time you find a novel interface from research like this, such as 
where the polymerase and ribosome come together, that interface becomes 
a target for drugs,” Landick says. “If you can find something to disrupt that, 
it can work synergistically with other antibiotics or on its own.”

 Funding for the research was provided by the National Institutes of Health 
and European funding agencies.

Professor Robert Landick

The bacterial expressome. 
In bacteria, the machine that 
reads DNA to turn it into a 
message and the machine 
that translates the message 
into protein are combined 
into a single complex or 
“supermachine.” In humans 
and other organisms, these 
machines are distinct. That 
bacteria link them has 
important implications for 
molecular biology, drug 
development, and more. 
Image from Robert Landick.

https://biochem.wisc.edu/faculty/landick
https://biochem.wisc.edu/faculty/landick
https://biochem.wisc.edu/faculty/landick
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New Model Reveals Possibility of Pumping Antibiotics into Bacteria

The lab of biochemistry associate 
professor Katherine Henzler-

Wildman has discovered that a 
cellular pump known to move drugs 
like antibiotics out of E. coli bacteria 
has the potential to bring them in as 
well, opening new lines of research 
into combating the bacteria.
 The discovery could rewrite 
almost 50 years of thinking about 
how these types of transporters 
function in the cell.
 Cells must bring in and remove 
different materials to survive. To 
accomplish this, they utilize different 
transporter proteins in their cell 
membranes, most of which are 
powered by what is called the proton 
motive force. The proton motive 
force is directed toward the inside of 
the cell in bacteria, which means that 
protons naturally want to move into 
the cell from the outside and do so 
if there is a pathway for them. These 
transporters allow the measured 
movement of protons into the cell — 
and in exchange for protons moving 
in, drug molecules get expelled.
 It was long thought that this 
coupled exchange of protons (in) 

and drugs (out) by the transporter was very strict. However, 
in a study published Nov. 7, 2017 in the journal Proceedings 
of the National Academy of Sciences, Henzler-Wildman and 
collaborators at the Washington University School of Medicine 
in St. Louis found that for E. coli’s small multidrug resistance 
transporter, called EmrE, proton and drug movements are not 
as strictly coupled. This transporter can actually also move 
drugs and protons across the membrane in the same direction, 
as well as the opposite direction.
 “The long-term implications are that this multi-drug 
transporter is reversible,” Henzler-Wildman says. “So instead of 
pumping drugs out to confer resistance, you have the possibility 
that you could use it to pump drugs in to kill bacteria.”
 She adds that this and previous work suggest that 

by manipulating the environmental conditions or the drug itself, the 
researchers may be able to control not only the rate of the transport but 
also its direction — at least in test tubes in the lab. Trying to confirm this in 
bacteria is one of the next steps in their research, she says.
 This particular transporter is found in many bacteria. While it does 
pump out antibiotics, it is not the main transporter that aids E. coli in 
antibiotic resistance, and it’s possible it has other purposes still undiscovered. 
 Traditionally, the model used to describe this transporter was the 
“pure-exchange model,” which required the strict, regimented movement 
of protons and the drug in opposite directions. 

Professor Katherine Henzler-Wildman 

Transporter in the cell membrane in two confirmations. The protein switches 
between these two conformations in order to pump substrates out of or into the 
cell. The different colored molecules illustrate different drug substrates of EmrE.
Image from Katherine Henzler-Wildman.                    

Antibiotic pump continued on page 9
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Research News 
A New Weapon Against Bacterial Disease

Bacteria that are resistant to 
antibiotics are one of the biggest 

problems facing public health today. 
About 800,000 children worldwide 
die before their fifth birthday 
from diarrheal diseases that evade 
treatment. The concentration of 
those diseases is highest in parts of 
Africa and Asia.
 To address the problem, 
biochemistry Assistant Professor 
Vatsan Raman hopes to harness the 
power of phages—viruses that infect 
bacteria but leave humans unscathed. 
With help from a grant from the 
Bill and Melinda Gates Foundation, 
Raman’s team is designing phages to 
specifically target bacteria that are 
causing diseases in infants.
 Raman describes antibiotics—
how doctors usually fight 
infections—as hammers that take 
out many bacteria, both harmful and 
beneficial. This means they can affect 
the entire human microbiome, which 
is the community of microbes on, 
inside, and around the human body.
 “We do not yet have the tools to 
selectively edit the composition of a 

microbiome,” Raman explains. But that is one of the goals of 
his lab’s work with phages. Unlike antibiotics, phages are very 
specific. A phage only infects one type of bacterial host. It is 
this specificity that presents Raman and his researchers with 
opportunities—but also some challenges.
 Phages, which resemble lunar landers, locate bacterial hosts 
by attaching to specific receptors on a cell’s surface. Once 
they have found their host, some phages, called obligate lytic 
phages, quickly infect the cell and replicate. Once replication 
is complete, the new phage progeny burst out of the cell, ready 
to infect and kill the next available host.
 Raman’s goal is to be able to control many steps in this 
process. He is investigating a way to engineer a phage that can 
be programmed to target specific bacteria. By changing just the 
“legs” of the lunar lander, the designer phage can target and 

eliminate any bacteria the researchers wish.
 However, while destruction of bacteria is the ultimate goal, safety is 
a key concern. So Raman’s team is also trying to engineer a “kill switch” 
such that the phages are active only as long as the scientists want them to 
be. Once they destroy the pathogenic microbes the scientists deactivate the 
phage and let normal processes clear the phage from the system. 
 “We can keep the phage on a leash and determine when and where 
it can infect,” describes Kelly Schwartz, a postdoctoral fellow in Raman’s 
laboratory who is funded by the National Human Genome Research 
Institute’s Genomic Sciences Training Program. 

Professor Vatsan Raman

Kelly Schwartz, postdoctoral fellow in Raman’s laboratory. 
She works on the phage project.                  

Phages continued on next page

https://biochem.wisc.edu/faculty/raman
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 Phillip Huss, a graduate student in the Raman Lab, 
is developing a method to grow a large number of phage 
and isolate them to study in the lab. 
 “Phages are an underutilized tool,” he says. “There 
hasn’t been much work on them since we started 
using antibiotics so perfecting how to grow them up is 
essential.”
 Raman believes “designer phages” have great promise 
for human health.
 “I was drawn to this research because designer 
phages can provide a potential solution to the antibiotic 
resistance problem,” notes Raman. “These bacteria are 
resistant to anything you throw at them and are killers in 
developing countries.
 “And the next question, if we are successful, is ‘How 
can we turn these phages into actual medications that 
can be delivered to these areas?’ ” Raman asks. “That 
challenge awaits us further down the road.” 

Phages continued from page 8

Antibiotic pump continued from page 7Cryo-EM continued from page 5
 Now Henzler-Wildman is proposing a new model 
called the “free-exchange model,” where the combinations 
and direction of transport are much more flexible with 
many more options than previously thought. 
 “Having to rework the model and essentially rewrite 
the textbook on what we knew about the transporters will 
really change the way we think,” she says. “I’m actually 
going to teach this paper in our intro graduate course 
because it’s such a good story of how having a model in 
your head can limit your thinking and experiments.”

Right: Illustration of a phage. Phages, which can resemble 
lunar landers, infect bacteria and leave humans unharmed.
Illustration by Robin Davies.

 In virology, biochemistry and Institute for Molecular 
Virology professor Ann Palmenberg recently solved 
the structure of a virus responsible for asthma in small 
children. Up until now, she has collaborated with Purdue 
University because they have cryo-EM equipment, 
which UW–Madison will soon have. 
 In other basic science areas, biochemistry professors 
are interested in DNA replication (Michael Cox and Jill 
Wildonger), RNA processing and control (Sam Butcher, 
Judith Kimble and Marv Wickens), the spliceosome 
(Butcher and Aaron Hoskins), transcription and gene 
regulation (Robert Landick and Aseem Ansari), motor 
proteins (Ivan Rayment), fusion of cellular membranes 
(Tom Martin), the structure of biological molecules 
involved in ion channels and transporters (Katherine 
Henzler-Wildman, Alessandro Senes and Michael 
Sussman), and many more. The cryo-EM facility at 
UW–Madison will allow them to see these profoundly 
important molecules, complexes and cellular machines 
in ways that previously were impossible. 

Building on a strong tradition and community 
 The facility will also foster collaborations on and off 
campus, as well as have an impact on teaching. Many of 
the faculty coming together to establish the facility are 
working to design coursework to teach undergraduates 
and graduate students about this new technology. 
 “The Department of Biochemistry and its alumni 
and friends have made many contributions to the 
infrastructure that researchers need to incorporate 
structural approaches into their experiments,” Chair 
Brian Fox says. “Over decades, results from our 
investments in x-ray crystallography and biological 
NMR spectroscopy have been sustained and profound. 
With this new commitment to cryo-EM, the department 
intends to continue its tradition of fostering cutting edge 
biological research. We look forward to sharing exciting 
results from this effort in future newsletters, and in other 
communications. If you are inspired by this initiative, 
please let us know.”

https://biochem.wisc.edu/faculty/palmenberg
https://biochem.wisc.edu/faculty/cox
https://biochem.wisc.edu/faculty/wildonger
https://biochem.wisc.edu/faculty/wildonger
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https://biochem.wisc.edu/faculty/wickens
https://biochem.wisc.edu/news/2017/news-spliceosome-mutations-cancer-2017-01-25
https://biochem.wisc.edu/faculty/hoskins
https://biochem.wisc.edu/faculty/ansari
https://biochem.wisc.edu/faculty/rayment
https://biochem.wisc.edu/faculty/martin
https://biochem.wisc.edu/faculty/henzler-wildman
https://biochem.wisc.edu/faculty/henzler-wildman
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Alumni Profiles 
Former Postdoc’s Experience Takes Her to Multi-faceted Career

Amy Prunuske’s career is a healthy 
and happy mix of research, teaching, 
and community outreach — and she 
credits her time as a postdoctoral 
scholar in the Department of 
Biochemistry with helping shape 
that diverse career. 
 After earning an undergraduate 
degree in zoology and doing cancer 
research in the McArdle Lab on 
campus, she went to the University 
of Utah for a Ph.D. in oncological 
sciences. An interest in the work of 
biochemistry professor Elizabeth 
Craig’s laboratory brought her back 
to the University of Wisconsin–
Madison from 2007 to 2011. 
 “I was interested in protein 
folding and how that is relevant 
to prion diseases, Alzheimer’s, and 
other diseases,” says Prunuske, who is 
originally from the Milwaukee, Wis. 

area. “I also had many other interests 
in things like teaching and outreach 
and I was able to pursue those and 
felt supported in doing so. Very few 
of us have this really clear path so it 
was great to be able to explore many 
options and interests.” 
 During her postdoc, she was 
involved in scientific teaching and 
mentoring programs on campus 
to learn how to be an effective 
teacher. She practiced teaching in 
the university’s Biocore curriculum, 
which she had gone through as an 
undergrad. She also was involved 
in postdoc groups that brought 
industry leaders to campus to talk 
about their careers. 
 “It can be difficult during those 
years to sit back and reflect on your 
own passions but also blend that 
with what jobs are available and 
skills are in demand,” she adds. “I 
was able to get involved in teaching 
and even evaluation research and felt 
supported to pursue those.” 
 After her postdoc, she moved to 
the University of Minnesota Duluth 
to teach medical students and do 
research with undergraduates. She 
also worked with several programs 
that strive to get more Native 
American students to pursue 
doctoral studies or medical degrees. 

 The research she was involved 
in was related to Lyme disease. She 
has partnered with a company that 
is developing a portable real-time 
device to detect if a tick is harboring 
the bacteria that causes Lyme disease. 
She explains that in the future, it’s 
possible numerous people in this 
part of the country will have one of 
the devices. 
 After being in Duluth for five 
years, she moved to a relatively new 
medical school branch in Wisconsin 
called the Medical College of 
Wisconsin – Central Wisconsin, 
where she is currently an associate 
professor on a clinician-educator 
track. The school’s mission is to train 
physicians that are going to practice 
primary care in northern Wisconsin.
 There she does some science 
teaching and keeps up her Lyme 
disease research with undergraduates 
but primarily helps coordinate the 
school’s community-based research 
programs, which every medical 
student is required to participate in. 
 She adds that her career 
path wasn’t straightforward but 
that she feels extremely fulfilled 
and appreciates the training and 
flexibility she’s gotten from mentors. 
 “During a Ph.D. and postdoc you 
pick up so many transferable skills 
like persistence, troubleshooting, 
and problem solving that are so 
valuable no matter what career you 
end up in,” Prunuske says. “You 
are also open to new challenges 
and experiences because you never 
know what you’ll be asked to do 
during those years. That can be very 
marketable in a changing scientific 
landscape.”

Dr. Amy Prunuske

“I was interested in protein folding and how that is 
relevant to prion diseases, Alzheimer’s, and other 
diseases. I also had many other interests in things like 
teaching and outreach and I was able to pursue those 
and felt supported in doing so.”
—Amy Prunuske, Biochemistry Postdoc ‘07-‘11

https://biochem.wisc.edu/postdoc
https://biochem.wisc.edu/postdoc
https://biochem.wisc.edu/postdoc
https://biochem.wisc.edu/faculty/craig
https://biochem.wisc.edu/faculty/craig
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Graduate Alum Takes Biochemistry Ph.D. to Vaccine Development

For Frederick Porter, graduate school 
was a start to a second phase in his 
career. After beginning a career 
in the pharmaceutical industry, 
he came to the University of 
Wisconsin–Madison Department 
of Biochemistry in his thirties to 
study virology under biochemistry 
professor Ann Palmenberg. After 
graduating in 2008 and completing 
a postdoc, his career took him out of 
the basic science lab and into vaccine 
product development.
 Porter spent eight years after 

grad school in the vaccine industry 
where he held multiple roles leading 
the development of vaccines against 
viruses. In June 2016, he moved back 
into an academic role to become 
the senior director of product 
development at the Duke Human 
Vaccine Institute. 
 With Palmenberg he studied 
the encephalomyocarditis virus 
and its leader protein. His work 
involved finding how the protein 
triggers cellular pathways via 
phosphorylation. Studying the basics 
of these pathways and understanding 
the protein’s structure is the first step 
in finding ways to fight the virus and 
those like it.
 “Ann gave me a lot of freedom in 
the lab, giving me the basic protocols 
and then telling me to go do 
something interesting,” Porter says. 

“It was a great environment to work. 
When I was searching for graduate 
schools, I wanted to continue with 
my biochemistry background but 
also work with viruses.”
 Before moving to Madison, 
Porter worked in industry for 
companies like Roche and Merck. 
Following graduate school, he 
worked for Novartis Vaccines, where 
he first got involved in product 
development. 
 “I’ve been back to Wisconsin for 
events like career fairs and I try to 
instill in students the potential for 
different career paths,” he says. “The 
training you get in a Ph.D. doesn’t 
lend itself to a single path. Find your 
niche and what you are passionate 
about and pursue what you enjoy 
doing.”

Dr. Frederick Porter

A collaborative study undertaken as a graduate student. 
Dr. Porter and (previous) Assistant Professor Chris Wiese 
used Xenopus egg extracts to monitor microtubule aster 
formation (red starbursts) in the presence of increasing 
concentrations of sperm nuclei (DNA is blue, panel A). The 
reactions depend upon the endogeneous GTPase activity of 
Ran, a critical nucleocytoplasmic trafficking protein factor. 
When recombinant viral leader protein (GST-L) is added, 
Ran activity is inhibited and asters cannot form (panel B with 
various controls). These experiments provided key support 
for the hypothesis that leader disrupts Ran-dependent 
cellular trafficking, resulting in catastrophic release of cellular 
nuclear contents, to the benefit of the virus.
Porter FW, Bochkov YA, Albee AJ, Wiese C, Palmenberg AC.
Proc Natl Acad Sci U S A. 2006 Aug 15;103(33):12417-22.

“It was a great environment to work. When I was searching for graduate schools, I 
wanted to continue with my biochemistry background but also work with viruses.” 
—Frederick Porter, Ph.D. Biochemistry ‘08

https://ipib.wisc.edu/
https://biochem.wisc.edu/faculty/palmenberg
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Biochemistry Undergraduate Alum Helps Head Diagnostic Laboratory

Only a little more than a decade out 
of his biochemistry undergraduate 
degree, Michael Rummel is an owner 
in and the chief operating officer of 
an independent laboratory based 
in Southern California named 
InSource Diagnostics. 
 The 2005 Bachelor of Science 
in Biochemistry graduate is on a 
mission to create a better patient 
experience and increase accessibility 
to preventative laboratory testing. 
His laboratory is pursuing the 
development of diagnostic assays 
that utilize a fraction of the blood 
needed when compared to historic 
assays. However, he is careful to 
point out that this pursuit needs 
to be executed in a disciplined, 
scientifically defensible manner. 
 “I get to directly influence the 
technologies and ways of providing 
diagnostic testing, which is a great 
marriage of chemistry and medicine,” 
Rummel explains. “I want to have an 
impact on patient accessibility and 

convenience to laboratory testing. 
It is invaluable for early detection 
of many diseases and conditions. 
Furthermore, a patient’s ability to 
track biomarkers such as cholesterol, 
HbA1c, and others can engage a 
patient to actively manage his or her 
health.”
 While at the University of 
Wisconsin–Madison Department 
of Biochemistry, Rummel enjoyed 
the quality of education and access 
to professors. The Delafield, Wis. 
native says it was a no brainer to 
choose UW–Madison and he chose 
the biochemistry major because of 
his deep interest in the fascinating 
piece of machinery known as the 
human body. 
 “It’s a wonderful academic 
institution that is well respected and 
also has an amazing atmosphere of 
athletics and culture,” Rummel says. 
“Biochemistry was a challenging 
major to pursue but you are exposed 
to a breadth of information like no 
other degree. It truly was a well-
rounded undergraduate experience.”
 After getting involved in 
undergraduate research in the 
Department of Anesthesiology and 

completing the pre-med 
requirements, he was all set for 
medical school. However, he 
ultimately decided that a career as a 
physician was not for him. 
 Instead, he started a career 
in analytical chemistry, finding 
a company that exposed him 
to techniques like liquid 
chromatography/mass spectrometry. 
While at the company, the techniques 
were growing in popularity and 
usefulness in the clinical laboratory 
thanks to their accuracy and 
specificity. He eventually decided 
he wanted to build his own facility 
to harness the technology, and that’s 
how he joined forces with colleagues 
to start InSource Diagnostics. 
 His advice for other students is 
to pursue what they are passionate 
about because waking up each day 
excited and thinking they are making 
a difference is very important. 
 “The work in the major also 
contributed to a strong work ethic 
that drives me,” he says. “Oh, and go 
Bucky! And I’d like to petition New 
Glarus Brewing to start retailing in 
California.” 

Michael Rummel

Alumni Profiles 

“I want to have an impact on patient accessibility and convenience to laboratory 
testing. It is invaluable for early detection of many diseases and conditions.” 
—Michael Rummel, B.S. Biochemistry ‘05

https://biochem.wisc.edu/undergraduate_program
https://biochem.wisc.edu/undergraduate_program
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Graduate Alumni “Where Are They Now?”

Laura Conway
Ph.D. ’89 Wickens
Arcadia University
Associate Professor/Associate
   Director, Genetic Counseling

Martin Hochstrasser
Ph.D. ’89 Nelson
Cilag GmbH International
   in Zug, Switzerland
Senior Director, Strategic Business Support

Sanjeev Jain
Ph.D., M.D. ’90 Sundaralingam
Columbia Asthma & Allergy Clinic
Physician and CEO

Donna Leippe
Ph.D. ’91 Rueckert
Promega
Senior Scientist

Peter Okkema
Ph.D. ’90 Kimble
University of Illinois at Chicago
Professor of Biological Sciences

Vincent Schulz
Ph.D. ’90 Reznikoff
Yale University
Associate Research Scientist in Pediatrics

Laurie Shepel
Ph.D. ’89 Gorski
UW–Madison McArdle Laboratory for  
   Cancer Research
Associate Scientist, retired

Peter Tipton
Ph.D. ’87 Cleland
University of Missouri
Professor of Biochemistry

Yuh-Shyong Yang
Ph.D. ’87 Frey
National Chiao Tung University
Professor of Biological Science
    & Technology

Brian Schutte
Ph.D. ’88 Cox
Michigan State University
Associate Professor of Microbiology &      
   Molecular Genetics & co-director of   
   DO/Ph.D. Program 

Thomas Rosenquist
Ph.D. ’89 Kimble
Stony Brook University School of Medicine
Research Associate Professor in the   
   Department of Pharmacological Sciences

Chris Halkides
Ph.D. ’90 Frey
University of North Carolina   
   Wilmington
Professor of Chemistry & Biochemistry

Sharyn Gardill
Ph.D. ’89 Suttie
PRA Health Sciences 
Clinical Research & Drug Development
(& Wisconsin Museum of Science board)

Bill Checovich
Ph.D. ’89 Attie & 
Postdoc with Deane Mosher
Illumina
Director of Operations, Global   
   Consumables Manufacturing

To learn more about what our alumni are up to, we decided to try to check in on a whole class. This year we chose the group 
that started graduate school in the department in 1983. Read about what they are up to now below, along with their old 
photos we found lying around. We weren’t able to get in touch with everyone from the class of 1983, but that doesn’t mean 
they aren’t also up to amazing things. If we missed you, feel free, as should anyone else, to reach out at the email below.

Want to share an update with us for our next issue? All are welcome. Contact: alumninews@biochem.wisc.edu.

mailto:alumninews%40biochem.wisc.edu?subject=
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Degree Thesis TitleName (Major Professor)

PhD
Dec 2017

PhD
Dec 2017

PhD
May 2017

PhD
May 2017

PhD
May 2017

PhD
May 2017

PhD
Dec 2017

PhD
May 2017

PhD
Aug 2017

PhD
Dec 2017

PhD
May 2017

PhD
Aug 2017

PhD
Dec 2017

MS
2017

MS
2017

MS
2017

MS
2017

MS
2017

MS
2017

MS
2017

MS
2017

MS
2017

Tyler Stanage 
(Cox)

Evgenia Shishkova
(Coon)

See-Yeun Ting
(Craig)

Josue Baeza
(Denu)

Kimberly Krautkramer
(Denu)

Tucker Carrocci
(Hoskins)

Heaji Shin
(Kimble)

Ananya Ray-Soni
(Landick)

Laura Bond
(Ntambi)

Danielle Lohman
(Pagliarini)

Andrew Reidenbach
(Pagliarini)

Virginia Kincaid
(Kiessling)

Kalie Mix
(Raines)

Ian Norden
(Hoskins)

Mohammad Murshid Alam
(Kiessling)

Roger Diehl
(Kiessling)

Christine Isabella
(Kiessling)

Alexander Justen
(Kiessling)

Qiao Li
(Kiessling)

Brandon Taylor
(Kimble)

Ian Windsor
(Raines)

Deena-Al Mahbuba
(Senes)

Elucidating the role of Escherichia coli RarA protein at the interface of DNA 
replication and repair

Sample preparation and instrumental strategies for in-depth studies of complex 
mammalian proteomes

Dual interaction of scaffold protein Tim44 of mitochondrial import motor with 
channel-forming translocase subunit Tim23

Mechanism of mitochondrial protein acetylation

Of mice, microbiota, and squirrels: Interactions between metabolism, the gut 
microbiota, and the host epigenome

Biochemical and genetic characterization of factors that influence branchsite selection 
in yeast

Molecular control of stem cells by niche signaling targets

Trigger loop dynamics aid intrinsic transcription termination by Escherichia coli RNA 
polymerase

Role of UCP1 in monounsaturated fatty acid homeostasis and adipose tissue 
inflammation

Protein- and lipid-binding features of COQ9 and its role in coenzyme Q biosynthesis

Activities and activators of the atypical kinase COQ8 and its role in coenzyme Q 
biosynthesis

Coordination of cell wall Galactan assembly in Mycobacteria

Chemical methods for protein modification and cellular delivery

Degree DegreeName (Major Professor) Name (Major Professor)

IPiB Degrees 2017 
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Degree Name (Major Professor) Thesis TitleProgram

CMP: Cellular & Molecular Pathology
ERP: Endocrinology & Reproductive Physiology
MDTP: Microbiology Doctoral Training Program 

Structural and biochemical insights into U6 snRNP assembly and 
recycling

The splicesome E complex fine-tunes 5' splice site interactions

C2 domain-containing proteins for regulated exocytosis in 
neuroendocrine cells - a study of BAIAP3 and CAPS

The role of hepatic stearoyl-CoA desaturase 1 in regulating systemic 
metabolism

Elucidation of mitochondrial phosphatase function

Atom-by-atom analysis of amide interactions with amides, nucleobases 
and Hofmeister salts in water

Roles of bacterial physiology in inter- and intra-species ecology of 
microbes

Chemical-biological studies of cell division and intracellular organization 
in bacteria

Biophysical investigations into microbial physiology and behavior

Biomechanics in microbial systems

PhD
Dec 2017

PhD
May 2017

PhD
May 2017

PhD
Aug 2017

PhD
May 2017

PhD
Aug 2017

PhD
Dec 2017

PhD
Aug 2017

PhD
Dec 2017

PhD
May 2017

MS
2017

Allison Didychuk
(Butcher)

Joshua Larson
(Hoskins)

Aaron Zhang
(Martin)

Ahmed Aljohani 
(Ntambi)

Xiao Guo
(Pagliarini)

Xian Cheng
(Record)

Julia Nepper
(Weibel)

Thiago Santos
(Weibel)

Matthew Stilwell
(Weibel)

Rishi Raj Trivedi
(Weibel)

Margaret Palka
(Landick)

Biophysics

Biophysics

CMP

ERP

Chemistry

Biophysics

Biophysics

MDTP

Biophysics

Biophysics

Bacteriology

Biochemistry Advisor Degrees 2017

Superresolution imaging of the cytoskeleton within a neuroendocrine cell. Images of the F-actin network taken on the 
N-STORM system (left) superresolution image with 15nm resolution (right) conventional image with 200nm resolution.  
Microscopy performed in the Biochemistry Optical Core by Elle Kielar-Grevstad.
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Alan Attie       Lacy Medal by the Midwest Islet Club

Robert Landick           Named Science Director at Great Lakes Bioenergy Research Center

David Pagliarini           Protein Science Young Investigator Award

John Ralph       Clarivate Analytics’ 2017 list of “Highly Cited Researchers”

Ophelia Venturelli      Army Research Office Young Investigator Program Award
        Shaw Scientist Award from the Greater Milwaukee Foundation

Mark Keller  Attie Distinguished UW–Madison Job Title

Mark Meyer  Pike Editors’ Pick Manuscript: Journal of Biological Chemistry

Kate Henderson  Record  NIH Ruth L. Kirschstein National Research Service Award

ChangHwan Lee  Kimble  Stem Cell & Regenerative Medicine Center Postdoctoral Training Award

Scott Messenger  Martin  NRSA Postdoctoral Fellowship Award

Tatiana Mishanina Landick  Burroughs Wellcome Fund Career Award at the Scientific Interface

Natalie Niemi   Pagliarini MANTP Postdoctoral Fellowship

Kelly Schwartz  Raman  Genomic Sciences Training Program (GSTP)

Michael Kelliher  Wildonger Denton Award for Grad Student Excellence in Teaching & Mentoring

Keren Turton  Mosher  Denton Award for Grad Student Excellence in Teaching & Mentoring

Tyler Stanage  Cox  Sigrid Leirmo Memorial Award in Biochemistry

Allison Didychuk  Butcher  2017 Biophysics Colloquium “Best student talk”
     2017 IPiB Retreat Poster Award 

Elisa Frankel  Audhya  First Place Poster Award at American Society for Cell Biology Meeting
     Travel Award

Laura Kiessling           Tetrahedron Prize 

Ronald Raines           Fellow of the National Academy of Inventors
        Vincent du Vigneaud Award from the American Peptide Society

Honors & Awards 

Postdoctoral Staff

Staff

Emeritus Faculty

Faculty

Graduate Student Awards
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Allison Didychuk  Butcher  CALS Louis & Elsa Thomsen Distinguished Graduate Student Fellowship
Tyler Stanage  Cox  Genetech Predoctoral Fellowship 
Hugo Medina  Wickens  E.W. Hopkins Graduate Fellowship
Sebastian Ortiz  Hull  HHMI Gilliam Fellowship for Advanced Study
Samuel Craven  Senes  Dr. James Chieh-Hsia Mao WI Distinguished Graduate Fellowship Fund 
Ahlan Ferdous  Kimble  Kamaluddin Ahmad Distinguished Graduate Scholar
Andrew Voter  Keck  NIH National Cancer Institute & NRSA Fellowship
Jessica Cardenas  Bednarek NSF Graduate Research Fellowship Program
Kyle Robinson  Pagliarini NSF Graduate Research Fellowship Program
Michael Veling  Pagliarini NSF Graduate Research Fellowship Program
Brian Carrick         Kimble/Wickens NSF Graduate Research Fellowship Program
Tina Lynch  Kimble  William H. Peterson Fellowship
Dylan Plaskon  Record  William H. Peterson Fellowship 
Megan Dowdle  Sheets  Science & Medicine Graduate Research Scholars (SciMed GRS)
Gilbert Loiseau  Senes  Science & Medicine Graduate Research Scholars (SciMed GRS)
Michael Veling  Pagliarini William R. & Dorothy E. Sullivan WDGF in Biochemistry Fund 
Thao Nguyen  Sussman  William R. & Dorothy E. Sullivan WDGF in Biochemistry Fund 
Samson Condon  Senes  William R. & Dorothy E. Sullivan WDGF in Biochemistry Fund 
Kelly Mitok  Attie  William R. & Dorothy E. Sullivan WDGF in Biochemistry Fund 
Christopher Brandon Attie  Steenbock Predoctoral Fellowship
Tyler Stanage  Cox  Steenbock Predoctoral Fellowship
Karl Wetterhorn  Rayment  Steenbock Predoctoral Fellowship
Justin McKetney  Coon  Louis Stokes WiscAMP-BD Fellow
Zachary Romero  Cox  Louis Stokes WiscAMP-BD Fellow 
Steven Bruckbauer Cox  WI Distinguished Graduate Fellowship

Kevin Lauterjung  Record  Biophysics Training Grant (BTG)
Abigail Bartlett  Pagliarini Biotechnology Training Program (BTP)
Elizabeth De Leon Merrins  Biotechnology Training Program (BTP)
Alexander Duckworth Keck  Biotechnology Training Program (BTP)
Nate Kuch  B. Fox  Biotechnology Training Program (BTP)
Miguel Osorio-Garcia Cox  Biotechnology Training Program (BTP)
Dylan Plaskon  Record  Biotechnology Training Program (BTP)
Edrees Rashan  Pagliarini Biotechnology Training Program (BTP)
Delia Scoville  Raman  Biotechnology Training Program (BTP)
Katherine Senn  Dvinge  Biotechnology Training Program (BTP)
Mark Klein  Denu  Chemistry-Biology Interface Training Program (CBI)
Nathan Murray  Pagliarini Chemistry-Biology Interface Training Program (CBI)
Samantha Anderson Senes  Computation & Informatics in Biology & Medicine Training Program (CIBM)
Alejandra Canales Attie  Genomic Sciences Training Program (GSTP)
Zachary Kemmerer Pagliarini Molecular and Applied Nutrition Training Program (MANTP)
Megan Leander  Raman  Molecular Biophysics Training Program (MBTP)
Aryel Clarke  Audhya  Molecular Biophysics Training Program (MBTP)
Allison Hollatz  C. Fox  Molecular Biophysics Training Program (MBTP)
Hugo Lee  Engin  Molecular Biophysics Training Program (MBTP)
Kyle Nishikawa  Raman  Molecular Biophysics Training Program (MBTP)
Nathan Thomas           Henzler-Wildman Molecular Biophysics Training Program (MBTP)

Graduate Student Fellowships

Graduate Student Training Grants

Left: IPiB student awards. Sebastian Ortiz was awarded an HHMI Gilliam Fellowship for Advanced Study, Elisa 
Frankel poses with her first place poster at the American Society of Cell Biology Meeting, and Michael Kelliher and 
Keren Turton hold their certificates for the Denton Award for Grad Student Excellence in Teaching and Mentoring.
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Dawid Bilski    Alpha-Helix Scholarship Sponsored by Perry Frey
Sam Block  Audhya  ASBMB Meeting Undergraduate Poster Honorable Mention
Andrew DeLaitsch Butcher  ASBMB Meeting Best Undergraduate Poster Prize 
Stephen Early  Kiessling  ASBMB Meeting Undergraduate Poster Honorable Mention
Matthew Arvedson   Biochemistry Mary Shine Peterson Award
Jonathan Doenier  Kimble  Biochemistry Mary Shine Peterson Award
Timothy Guthrie  Kimble  Biochemistry Mary Shine Peterson Award
Emily Hinds  Romero  Biochemistry Mary Shine Peterson Award
Hannah Karp    Biochemistry Mary Shine Peterson Award
Lili Kim     Biochemistry Mary Shine Peterson Award
Christina McNerney Record  Biochemistry Mary Shine Peterson Award
Ashley Ng  Wildonger Biochemistry Mary Shine Peterson Award 
Jonathan Doenier  Kimble  Biochemistry Study Abroad Scholarship
Thomas Anderson Holden  Biochemistry Undergraduate Summer Research Award
David Beier  Hoskins  Biochemistry Undergraduate Summer Research Award
Cory Call  Holden  Biochemistry Undergraduate Summer Research Award
Sarah Dyke  Record  Biochemistry Undergraduate Summer Research Award
Will Flanigan    Biochemistry Undergraduate Summer Research Award
Kamya Gopal  Cox  Biochemistry Undergraduate Summer Research Award
Matthew Larson  Butcher  Biochemistry Undergraduate Summer Research Award
Guanyu Liao  Record  Biochemistry Undergraduate Summer Research Award
Stefani Lucarelli  Butcher  Biochemistry Undergraduate Summer Research Award
Michael Palo  Landick  Biochemistry Undergraduate Summer Research Award
Melissa Seman  C. Fox  Biochemistry Undergraduate Summer Research Award
Wenqi Shen    Biochemistry Undergraduate Summer Research Award
Quinwei (David) Sun   Biochemistry Undergraduate Summer Research Award
Bradley Carlson    CALS Senior Award
Claire Evensen  Record  Chemistry Undergraduate Research Award
Joseph Trimarco  Cox  Honors Senior Thesis Summer Research Grant
Hannah Mast  Hoskins  NIH Postbaccalaureate Research Program
Bennett Bremer  Romero  Sophomore Research Award
Keith Kamer  Pagliarini Sophomore Research Award
Maggie Liu  Landick  Sophomore Research Award
Nathan Wang    Sophomore Research Award
Runyu Hong  Record  University Book Store Award
Ryan Rebernick    University Book Store Award

Sindhu Battula  Kimble  Hilldale Undergraduate Research Fellowship
Will Flanigan    Hilldale Undergraduate Research Fellowship
Sadie Gugel    Hilldale Undergraduate Research Fellowship
Mathew Hargreaves Rayment  Hilldale Undergraduate Research Fellowship
Emily Hinds  Romero  Hilldale Undergraduate Research Fellowship
Hannah Karp    Hilldale Undergraduate Research Fellowship
Michael Kessler    Hilldale Undergraduate Research Fellowship
Kimberley Law  Kimble  Hilldale Undergraduate Research Fellowship
Meng Lou    Hilldale Undergraduate Research Fellowship
Christina McNerney Record  Hilldale Undergraduate Research Fellowship
Ashley Ng  Wildonger Hilldale Undergraduate Research Fellowship
Drew Rust    Hilldale Undergraduate Research Fellowship
Melissa Seman  C. Fox  Hilldale Undergraduate Research Fellowship
Wenqi Shen    Hilldale Undergraduate Research Fellowship
Joseph Trimarco  Cox  Hilldale Undergraduate Research Fellowship

Undergraduate Awards

Undergraduate Fellowships

Honors & Awards 

2017 Biochemistry Undergraduate Summer Research Awards sponsored by Gilboe Family Memorial Scholarship Fund, 
Genentech Foundation for Growth and Development, Carl Krieger Memorial Fellowship Fund, Henry A. Lardy 
Undergraduate Research Fund, Floyd C. McIntire Biochemistry Award Fund, and Dr. Shang-Chen Pan Fund in Biochemistry.

Ashley Ng

Will Flanigan

Kamya Gopal
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Letters from the Labs 

Butcher Lab

Landick Lab

Greetings from the Butcher Lab! In 2017 we made some exciting 
breakthroughs in understanding how U6 snRNA is processed and packaged 
with proteins in the cell. We continued our strong collaborations with the 
Dave Brow and Aaron Hoskins labs to bring diverse approaches toward 
investigating how the spliceosome is assembled into a molecular machine 
from RNA and protein components. 

Allison Didychuk (pictured left with Sam) defended her thesis on December 
7 and described her beautiful work that was recently published in Nature 
Communications. She had an outstanding graduate career and we wish her 
the best of luck at her new postdoctoral position at UC Berkeley. Earlier this 

year, Dr. Eric Montemayor published new structures of U6 RNA bound to its protein partner Prp24. Moving forward, 
Eric recently solved an exciting structure of the entire U6 snRNP from yeast (a complex of 1 RNA and 8 proteins). Dr. 
Yuichiro Nomura has also recently solved beautiful high-resolution structures of the U6 RNA processing enzyme Usb1. 
Biophysics Ph.D. student Nimu Sidhu is studying how the human U6 RNA is bound by proteins. By comparing this to 
the yeast system, we hope to better understand how this essential particle has been shaped by a billion years of evolution.  

We are fortunate to have an outstanding team of undergraduates in the lab. Andrew DeLaitsch won the best undergraduate 
poster prize at the ASBMB meeting. Matthew Larson and Stefani Lucarelli both won undergraduate summer research 
awards. Johanna Virta and Jack Kocha are already generating interesting data. Keep on the lookout for some exciting 
papers coming out of the lab in 2018.

The Landick Lab enjoyed a successful year, with publications on topics that included functional analysis of the transcribing/
translational expressome complex of RNA polymerase and the ribosome, determination of the positional catalyst function 
of a structural element in the active site of RNA polymerase, and development of a fluorescent assay to investigate the 
kinetic steps of transcriptional termination. 
IPiB student Ananya Ray-Soni successfully defended her thesis in April and began her postdoctoral training in 
the Lagier-Tourenne group in the Neurology 
Department at Massachusetts General Hospital 
& Harvard Medical School. Postdoctoral scholar 
Tatiana Mishanina received a prestigious grant 
(Career Awards at the Scientific Interface) from the 
Burroughs Wellcome Fund to pursue visual-kinetic 
studies of pausing by bacterial RNA polymerase 
using time-resolved cryo-EM. Additionally, two 
of our talented undergraduate students, Michael 
Palo and Maggie Liu, received research awards to 
support their work in the lab. 

This fall, we enjoyed an exciting weekend lab retreat 
in the Wisconsin Dells. In addition to lots of great 
discussion about potential new research directions, 
we cooked and ate delicious meals, played games, 
and went on a spectacular hike at Devil’s Lake. We 
have decided to make it an annual event!

We’ll be including a selection of faculty members each issue of Biochemistry InVivo.

https://biochem.wisc.edu/faculty/butcher
https://biochem.wisc.edu/faculty/landick
https://biochem.wisc.edu/news/2017/news-butcher-spliceosome-assembly-2017-09-08
https://biochem.wisc.edu/news/2017/news-biochemistry-department-awards-2017-05-11
https://biochem.wisc.edu/news/2017/news-biochemistry-department-awards-2017-05-11
https://biochem.wisc.edu/faculty/landick
https://biochem.wisc.edu/faculty/butcher
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Letters from the Labs 
Ntambi Lab

Palmenberg Lab

Greetings from the Ntambi Lab. Three graduate students and three undergraduates have been 
carrying on our tradition and by delving further into metabolic research have revealed the role of 
the stearoyl-CoA desaturases in systemic metabolism. The findings have arisen from our recent 
studies using the liver, skin, and brain-specific mouse knockouts of stearoly-CoA desaturase-1 
(SCD-1), combined with metabolomics and lipidomics approaches. The findings clearly show 
that monounsaturated fatty acids (products of SCD enzyme) play a major role in metabolic 
signaling in health and disease.

This year has seen some comings and goings. Laura Bond (IPiB) defended her Ph.D. thesis and 
has moved on to a postdoc in the Department of Genetic and Complex Diseases at Harvard. 
Ahmed Aljohani (ERP) also defended his thesis and is now a lecturer in the Department of 

Biochemistry at King Saud bin Abdulaziz University for Health Sciences in Saudi Arabia. Biochemistry undergraduate 
Abram Bonneville has been in the lab for two semesters, while Abbey Stoltenburg and Grace Padgett are the two new 
biochemistry undergraduates who recently joined the lab. 

These undergraduate students have now teamed up with graduate student Sabrina Dumas to extend the SCD studies, 
focusing on how changes in cholesterol and monounsaturated fatty acid levels in skin and liver, respectively, signal to regulate 
metabolism and protect mice against high fat and high carbohydrate induced adiposity.

Finally, I am excited to announce that I will be taking a semester off to undertake a sabbatical at Makerere University, Uganda. 
I am excited to participate in an NIH-funded NURTURE project aimed at supporting junior and mid-career faculty at 
Makerere University College of Health Sciences in becoming independent but collaborative researchers. I will engage in 
translational research strategies, establish research collaborations, and develop curriculum particularly on non-communicable 
metabolic diseases which are on the rise in Uganda and other African countries. The sabbatical will offer an opportunity to 
strengthen student and faculty exchanges between UW–Madison and Makerere University.

If any of our alumni are ever in Madison, always feel free to stop by.

Hello, Biochemies! Here we are, another year in and another newsletter. Many 
of our lab alumni were at our Wisconsin Reunion during the American Society 
for Virology Meeting at the Monona Terrace this past summer, and it was great 
to see everyone. This time was the fifth ASV meeting hosted by our virology 
community, and Paul Friesen and Kristen Bernard took the leadership reins. 
I mostly hung out (with my cooler) in the Speaker Ready Room, collecting 
presentation files and programming the intake spreadsheets. I think this was 
busy work so I wouldn’t meddle in the real organizational operations! The 
torch has been passed. Paul and Kristen did a fantastic job. ASV will return 
here in another five years for another glorious meeting. The national visibility 
gained by our lab, the Institute for Molecular Virology, the Madison Virology 

Program, and the UW by this type of service cannot be underestimated. Besides, it is always wonderful to gather our people, 
past and present, to celebrate successes and commemorate the great new professional developments in your lives. 

Marchel, Kelly and I worked with Jim Gern and Yury Bochkov to renew the key rhinovirus C grant this year. That means we’ll 
still be hanging out doing virus and receptor work for the next five years. I’m looking for a postdoc (but no more students) to 
work on some of those projects. All of us are “OK,” albeit slowing down quite a bit. We get to do the science we love and the 
fortunate results just keep coming. Kelly is about to be promoted from postdoc to a permanent “Scientist” track in recognition 
of her stellar contributions. Marchel is working on key campus equity committees. I’ve been traveling to invited meetings to 
talk about structures and sequences. Please let us know if you are going to be in Madison. 

https://biochem.wisc.edu/faculty/ntambi
https://biochem.wisc.edu/faculty/palmenberg
https://biochem.wisc.edu/faculty/ntambi
https://biochem.wisc.edu/faculty/palmenberg
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Wildonger Lab

Emeritus – Adler Lab

Hello from the Wildonger Lab! It was quite a year: papers, new students, graduations, grants, 
and awards. Our story on microtubule acetylation is fresh off the presses: we were thrilled to get 
the cover, first author Brian Jenkins was selected to be interviewed, and the story is previewed 
in a journal highlight. Another story, authored by IPiB graduate student Michael Kelliher and 
undergraduate Ashley Ng, on the molecular motor kinesin-1 is under revision, and CMB graduate 
student Sihui Yang is putting in long hours on the confocal microscope to wrap up her story 
on non-centrosomal microtubule organization in neurons. IPiB student (and baking enthusiast) 
Harriet Saunders and Dena Johnson-Schlitz are cooking up exciting stories on two new 
acetylation marks on microtubules. 

Awards, awards, awards: Mike’s superlative skills were recognized by a Denton Award for 
Graduate Student Excellence in Teaching and Mentoring, and Ashley brought home some considerable hardware, including 
the Biochemistry Mary Shine Peterson Award and a Hilldale Undergraduate Research Fellowship. We were also awarded two 
grants from the NIH to support our research. Undergraduate researcher Helena Record (daughter of Tom Record) received a 
shout-out in Chancellor Rebecca Blank’s 2017 commencement speech for her Cow Project in Uganda, funded by a Wisconsin 
Idea Fellowship from the Morgridge Center for Public Service. We are sad to see Ashley and Helena graduate and wish them the 
best in medical school. We also wish Brian all the best in his new post-doctoral fellowship in the Speese Lab in Portland, Ore. 
While we say good-bye to some lab members, we are also happy to welcome several new lab members: IPiB student Josephine 
( Josie) Werner and undergraduates Peter Volkert, a Biochemistry Scholar, and Julia Dziubinski. We welcome news and visits 
from friends old and new, so fly by if you’re in the neighborhood!

I recently had a wonderful visit from Ran Tao. He did research with me as an undergraduate and 
is now a medical student here at the University of Wisconsin School of Medicine and Public 
Health. He very kindly brought me a beautiful 2018 calendar showing butterflies around the 
world. Also, very recently Joe Sanfilippo and his wife Marylin mailed me a wonderful butterfly 
calendar! Joe was an undergraduate with me and is now a graduate student at Princeton.  

Additionally, Lar Vang and I have recently written this article about to be published in bioRxiv: 
“Drosophila Mutants that Are Motile but Respond Poorly to All Stimuli Tested: Discussion of 
Response.” Here is a summary of it.

Organisms are constantly exposed to a variety of external attractants and external repellents as 
well as to a variety of internal sensory stimuli. How organisms respond to these to bring about 

behavior is a basic question of life. One approach to discovering how this works is the isolation and study of mutants that 
fail here. In this report we show that Drosophila flies can be mutated in such a way that, although still motile, they no longer 
respond well to any sensory stimulus tested. This includes various external attractants and various external repellents as well as 
internal sensory functions like hunger, thirst, and sleep. It is proposed that information from all the sensory receptors comes 
together in the central brain at a newly found intermediate called “Inbetween,” which sends information to bring about a 
behavioral response. The mechanism and function of the Inbetween proteins need to be determined further.

It is also suggested in the present report that The Boss is in charge of controlling the prefrontal cortex. It is proposed here that 
The Boss in some form occurs throughout biology, in animals, plants, and microorganisms. The Boss directs each organism. 
The Boss occurs inside the organism. See “A Search for The Boss: The Thing Inside Each Organism that Is in Charge,” Adler 
2016.

What is The Boss? Of course it must be made by a gene or genes because it is inherited. The genes for The Boss would seem 
to be made of DNA but not necessarily since RNA may have been present in organisms before there was any DNA. The Boss 
genes might well be RNA that does not go through any DNA at all.

The Boss is a hypothetical entity: there is no evidence for it. Experiments need to be done to find out if it is correct.

https://biochem.wisc.edu/faculty/wildonger
https://biochem.wisc.edu/emeritus/adler
https://biochem.wisc.edu/news/2017/news-biochemistry-department-awards-2017-05-11
https://biochem.wisc.edu/faculty/wildonger
https://biochem.wisc.edu/emeritus/adler
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In Memoriam 
Roswell “Roz” K Boutwell

M.S. 1942, Ph.D. 1944 — Prof. Hart
August 2017

Gene Brown
M.S. 1950, Ph.D. 1953 — Prof. Snell

August 2017

Britton Chance 
Generous supporter

November 2010

John and Nan Chu
Generous supporters

May 2014

Jerome Elliott
B.S. 1986
May 2017

John “Jack” Garbutt
M.S. 1956, Ph.D. 1958 — Prof. Strong

February 2013

Stanley Gershoff
M.S. 1948, Ph.D. 1951 — Prof. Elvehjem

March 2017

Richard and Marilyn Gorski
Generous supporters

October and April 2015

Maurice Green
M.S. 1952, Ph.D. 1954 — Prof. Stahmann

December 2017

Peter Jurtshuk
Postdoc 1959-1963

July 2017

Susan Karcher
B.A. 1972

January 2017

Fred Kummerow
M.S. 1941, Ph.D. 1944 – Prof. Steenbock 

May 2017

Annrita Lardy
Generous supporter 

August 2017

Wai-Ming Lee
Ph.D. 1991 — Prof. Rueckert

November 2017

Jeanne Lewis
Generous supporter

May 2017

Arthur Lueptow
M.S. 1950 — Prof. Lardy

April 2017

George Maruyama
M.S. 1948 — Prof. PH Phillips

November 2017

Patrick Menden
B.S. 2009

October 2017

Len Mortenson
Burris collaborator

October 2017

Russell A. Pankratz
M.S. 1945 – Prof. Link 

April 2012

Thomas Ruh
Generous supporter

September 2016

Collin Schroeder
M.S. 1952 — Prof. Link,

Ph.D. 1955 — Prof. Elvehjem 
May 2017

Donald J Siehr
M.S. 1955, Ph.D. 1957 — Prof. Strong

February 2016

William Wells
Ph.D. 1955 — Prof. Baumann

May 2017

Craig Wratten
M.S. 1962, Ph.D. 1965 — Prof. Cleland

October 2017

Hector F. DeLuca Biochemistry Complex
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Donors to the Biochemistry Funds 

Professor Richard M Amasino &
 Ms Janice L Fullenwider 
Professor Alan D Attie &
 Ms Jean S Feraca
Dr Roger E Boldt
Professor James T Bradley 
Ms Julie E Brady &
 Mr James E Brady 
Professor George E Bunce 
Mr Noel P Cain &
 Ms Melissa F Cain 
Professor Wilbur H Campbell 
Dr Hardy W Chan 
Dr Carolyn A Campen 
Dr Douglas B Chapman 
Mr Asim F Choudhri 
Professor Hector F DeLuca &
 Professor Margaret Clagett-Dame
Dr Alan M Easton 
Dr Roderick E Echols &
 Ms Andrea C Lewis-Echols 
Professor Brian G Fox &
 Ms Karen Nielsen 
Dr Frederick G Freitag & 
 Ms Lynn N Stegner
Dr Jonathan T Goldstein 
Mr David W Gregg 
Mr Kurt A A &
 Professor Sandra K Grunwald 
Professor Linda M Hall 
Drs David E & Michelle M Hamer 

American Society of Plant Biologists
Carl Zeiss Microscopy, LLC
Eli Lilly & Company
Johnson & Johnson Family of   
 Companies

Professor Byung Woo Han &
 Ms Hyun-Jung Kim 
Mr Jon M Joy &
 Ms Pauline A Bariola 
Mr Kevin J Kleinfeld 
Mr Timothy E Kuckelman &
 Ms Lauren G Kuckelman 
Dr & Mrs Mei-Chang Kuo 
Professor David O Lambeth 
Dr & Mrs Nicholas R Lardy 
Mr Stanley Lawrence & 
 Dr Margaret R R Manatt 
Dr Young J Lee 
Dr Arthur S & Prof Gloria Leon 
Dr Pei-hwa Lo 
Ms Jennifer M Loeb  
Dr Arnold S Loo 
Mr Joseph H Lubin 
Dr & Mrs Paul W Ludden 
Mr Gary W Macdonald &
 Ms Theresa M Macdonald 
Dr & Mrs John E Mazuski 
Dr William L McClements
Dr Roger L McMacken 
Mr Walter E Northrup &
 Ms Karen Northrup 
Dr Michael Robert Piehl &
 Ms Adriane Ignowski-Piehl 
Dr & Mrs Walter F Prouty
Professor M Thomas Record Jr &
 Dr Voula Kodoyianni

Kendrick Laboratories Inc
Kitsto Consulting LLC
Monsanto Company
Nature America Inc
Nikon Instruments Inc

Drs John H & Marjorie K Reynolds
Mr Jeffrey T Richmond 
Dr Cynthia M Rohde 
Ms Karin Salerno 
Dr & Mrs Arthur G Saponara 
Dr Frederick J Schendel 
Dr James D Shull &
 Ms Sara J Smith-Shull 
Dr Margaret A Shupnik 
Drs H William & Alice H Sievert 
Dr Thomas J Skatrud 
Dr Ward W Smith &
 Dr Cheryl A Janson 
Dr Pari D Spolter 
Dr Sidney J Stohs
Prof & Mrs Fredrick Stormshak 
Dr Michael R Sussman &
 Ms Nancy Gaedke
Mr Eric C Swanson 
Mr John V Tews & Mrs Jean K Tews
Dr Jeffrey A Toretsky
Mr Howard F Voigt 
Mr Christopher D Walther &
 Atty Karla A Walther 
Dr & Mrs Theodore R Watson 
Dr Douglas B Weibel
Dr Ming-Chi M Wu 
Dr Roy E Wuthier
Ms Yurun Zhang
Mr Ximeng Zhu
Professor Maija V Zile

RNA Society
University of Colorado Denver
 Biochemistry & Molecular
 Genetics Department
Wisconsin Alumni Research Foundation

Individuals

Corporations & Organizations

I /We wish to join other alumni, students, and friends in supporting the excellence of the Department of Biochemistry

Please make your check payable to
UW Foundation 
with Biochemistry Fund 132151050 in the memo line

Enclosed is my/our gift check for 
   $50 $100 $200 $________

My company will match this gift
   Form is enclosed
   Form completed online

Name(s) _________________________________________
Address  _________________________________________
               _________________________________________

Please charge my/our gift of  $________  to my 
 Credit Card Number _____________________
 Exp. Date _______
 Card-holder's Name (please print)
 _____________________________________
Signature ______________________________

I/we wish to make a single gift.

To make a single or recurring gift online,
please go to supportuw.org/giveto/biochem 

Email Address  ____________________________________

The entire amount of your 
gift is tax deductible. You will 
receive a receipt for your gift.

The UW Foundation is an 
independent, nonpro�t, 
tax-exempt corporation that 
raises, invests, and distributes 
funds for the bene�t of 
UW-Madison. The Foundation 
is registered for charitable 
solicitation in all states in 
which registration is required. 
Some states require speci�c 
disclosures, which can be 
found at: 
supportuw.org/disclosures. 
Questions about giving? 
Call 608-263-4545. 
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Mail to: University of Wisconsin Foundation,
U.S. Bank Lockbox, P.O. Box 78807, Milwaukee WI 53278-0807

https://secure.supportuw.org/give/?id=A1E81570-7955-46BE-83F1-D29CE7D91313&
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This invention by Professor 
Henry A. Lardy (1917-2010), 
which received a patent in 1951, 
helped make measuring the 
rates of oxygen consumption 
or carbon dioxide formation by 
living cells or cell extracts less 
tedious and more accurate.

Innovation


