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Since taking a Neurobiology of Behavior class with 
Professor Roy Ritzmann in my junior year, I have been 
closely associated with the Ritzmann lab and the 
Biorobotics Research Team. Last summer, I worked in 
the lab as a Howard Hughes Fellow, and I am now an 
undergraduate Honors Thesis student. 

The goal of my present research is to determine the 
effects of procaine on cockroach locomotive behavior. 
Procaine is a sodium channel blocker which, when 
injected into the central complex, likely prevents 
neurons from firing action potentials. Our findings 
thus far indicate that animals injected with procaine 
show marked behavioral deficits. For example, when 
we present a procaine-injected animal with a visual 
stimulus that would normally elicit a turn, turning 
behavior is absent. The effects of the injection wear off 
after 20 to 40 minutes.

Although the scientific process can be frustrating, I have immensely enjoyed conducting 
research in the Ritzmann lab. The experience has expanded the limits of my patience and 
greatly improved my problem-solving skills in a research setting. 

Roy Ritzmann had this to say about Claudia’s contribution to his research group:

“Claudia is one of the best of a series of very talented undergraduate students who have 
worked on the procaine project. The project was initiated by Audra Horamanski, who 
completed an honors thesis and won the Michelson-Morley Award in Biology last year. She 
developed a T-maze paradigm and began the procaine injection experiments with longtime 
research assistant and Ritzmann lab stalwart Alan Pollack. When Audra graduated, Claudia 
took over the project and never missed a beat. Along with Alan, she also worked on making 
the injection process more precise and added fluorescent dyes so we could determine the 
injection site within the brain. The process now shows great promise for understanding the 
role of a major brain area, the central complex, in insect navigation around tortuous terrain. 

“Claudia has been joined by two new undergraduates, Kim Schraitle and Andrea Sterenstein, 
whom she mentors. As a group, these students demonstrate just how talented CWRU 
undergraduates are. They are an important part of our laboratory, working with graduate 
students, postdocs and technicians to further the goals of our projects. Claudia‘s work will 
be the foundation of many future studies.”



by Jean H. Burns, with thanks to Kevin Mayhood
A variety of seedlings suffer most from competition 
when planted with close relatives, and grow best 
when planted alongside distant relatives in field soils. 
My collaborator Sharon Y. Strauss and I reported this 
discovery in the Proceedings of the National Academy 
of Sciences earlier this year. Strauss is a biology 
professor at the U.C. Davis Center for Population 
Biology.

Experiments we conducted at Bodega Bay Marine 
Reserve in California also showed that when seeds of 
the same species are buried among relatives in the 
field, the seeds germinate at a higher rate and grow 
better early in life in close relatives’ habitats than in 
distant relatives’ habitats. These findings, which have 
implications for Darwinian theory, control of invasive 
species and responses to climate change, come from 
one of the basic quests in ecology.

One of ecology’s central goals is to understand what mechanisms drive community assembly—why some species coexist 
and others can’t. Darwin predicted that newcomers that are most distantly related to established species in an ecological 
community would be the most successful colonizers. Close relatives would be less successful, since they might compete for the 
same resources. This idea has been called Darwin’s naturalization hypothesis.

We set up a series of experiments to test whether more closely related species are more ecologically similar than distantly 
related species, and whether relatedness can thus be used to make predictions about species coexistence.

In a greenhouse, we planted seedlings of 12 focal species of angiosperms, a diverse group of seed plants, in four groupings: 
alone in pots and with plants of the same species, the same genus, and the same family. We used DNA sequences, which 
reveal evolutionary relationships, to gauge how closely related species were. When the focal species were planted in their home 
soils, the closer the relationship between the plants, the worse the focal species fared. They fared best when grown with the 
most distant relatives, a result consistent with Darwin’s idea that competition will be strongest between close relatives. When 
planted in potting soil, however, the focal species grew as well or better with a close relative as with a distant relative.
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From right:  Team plant, Ian Kimball, Kayla Rouse, Sumitra Tata-
pudy, Tenzin Dolma and Ivalú Cacho, at Bodega Bay Marine Reserve, 
where Jean Burns, Sharon Strauss and colleagues conducted a 
study to determine the relationship between phylogeny and eco-
logical similarity.

Experimental design to determine the 
role of soil environment in the relation-
ship between relatedness and competi-
tion.



Darwin’s hypothesis is supported by the greenhouse experiment in field 
soils but conflicts with the outcome found in potting soil. The dependence 
of the outcome of competition on soils adds another parameter to consider 
when predicting what kinds of plants will be successful invaders. To learn 
why different soils produce opposite results will require more research.

We also planted seeds of 32 species in different habitats in the field at 
Bodega Bay Marine Reserve. Seeds of each species were planted in four 
groupings: those dominated by plants of the same species, the same 
genus, the same family, and by distant relatives. We found that seeds 
germinated and grew best during the first three months in habitats of 
plants of the same species or close relatives. The least successful were 
planted in habitats with distant relatives.

Germination and early survival are highest at close relatives’ sites, and 
lowest at distant relatives’ sites.

These results suggest that newcomers that are closely related to the native 
community are more likely to succeed—the opposite of Darwin’s naturalization 
hypothesis. The likely reason is that closely related species have similar niches, at 
least for the species in this experiment. This suggests that the presence of close 
relatives may predict the success of a plant—potentially valuable information in the 
face of climate change.

Burns, Jean H. and Sharon Y. Strauss.  2011. More closely related species are more 
ecologically similar in an experimental test. Proceedings of the National Academy of 
Sciences.
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The intensity of competition is strongest (low RII) between close 
relatives.

Germination and early 
survival are highest at 
close relatives’ sites, 
and lowest at distant 
relatives’ sites.

Species used in the experiment to test for a relation-
ship between phylogeny and ecological similarity.



Recently Funded Research
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Roy Ritzmann 
Working at the cutting edge of robotics and neurobiology
In August, the Ritzmann laboratory received a four-year renewal of 
its National Science Foundation (NSF) grant. This funding will allow 
Ritzmann and his collaborators to continue their neurobiological 
research on insect brains. This research focuses on a group of 
midline neuropils collectively referred to as the central complex. 
The lab’s previous work suggested that this region plays a role in 
controlling how the insect deals with barriers in its path. Using 
multi-channel recording, the investigators described tactile 
antennal as well as visual responses in central complex neurons. 

Nick Kathman extended this research by examining visual 
responses to moving stripe patterns. Cynthia Harley showed that 
electrolytic lesions within discrete regions of the central complex 
affect specific behaviors. John Bender and Alan Pollack showed 
that activity in central complex neurons change in tandem with 
and often in anticipation of changes in step frequency. Peiyuan 
Guo identified left-right asymmetries associated with turning 
movements. 

The new funding will allow Ritzmann’s group to examine how 
multiple sensory signals merge in central complex neurons; 
the researchers will apply intracellular methods to identify the 
exact neurons that perform each function. A new reversible 
lesion technique developed by undergraduate students Audra 
Horomanski and Claudia Nieuwoudt will be used to determine 
precisely where and how neural control resides within the central 
complex. 

The NSF-funded projects will complement studies of descending 
commands conducted with Roger Quinn and Mark Willis and 
funded by the Air Force Office of Scientific Research, as well as 
studies of the development of neurally based multi-legged control 
schemes conducted with Roger Quinn and funded by the Defense 
Advanced Research Projects Agency (DARPA).

Hillel Chiel
Developing new robotic architectures from the latest in biological behavior 

Roger Quinn and Hillel Chiel recently received a four-year grant from the 
National Science Foundation for a project titled Dynamical Coordination and 
Sequencing of Multifunctionality in Animals and Robots. The goal of the 
project is to apply discoveries about the marine mollusk Aplysia californica 
to generate new control architectures for flexible, soft-bodied robots. These 
robots would be able to traverse very complicated terrains and carry out 
many different behaviors. 

 “Our rationale for using Aplysia is that it has large, identifiable neurons,” 
Chiel said. “We have done a great deal of work to understand how its 
muscles are connected to these neurons, and also how the muscles work in 
coalitions to generate different behavioral functions, like biting or rejection. 
Thus, the animal allows us to generate and test hypotheses about control 

that we can also apply to the robot.” By combining insights from biology and robotics, the researchers hope to “understand the general 
problem of the control of flexible, multifunctional devices.” 

Chiel collaborated with co-principal investigator Roger Quinn (Department of Mechanical and Aerospace Engineering) on the grant. Their 
research team includes doctoral students Alexander Boxerbaum, Kendrick Shaw, Alexander Boxerbaum and Andrew Horchler. 



In August Mark Willis was awarded a three-year grant 
from the National Science Foundation (NSF) for a project 
comparing the odor-tracking behaviors of walking and flying 
insects. The project, Interaction of Environment, Locomotion 
and Sensor Structure Determines Odor-tracking Behavior, 
will focus on how walking cockroaches and flying moths 
track wind-borne plumes of odor. The results of the Willis 
lab’s earlier studies suggest that the brains of these insects 
may use different rules to control their odor-tracking 
behavior, depending on how their body and sensors are 
moved through the odor environment by the particular 
behavior they are performing. 

Willis spent the spring 2011 semester on sabbatical leave. 
During that time, he submitted two grant proposals 
(including one for the funded NSF project) and visited 
laboratories at the University of Washington in Seattle and 
the National Centre for Biological Sciences in Bangalore, 
India. Both of these laboratories are well-known for 
their studies of insect flight behavior. During his visits, 
which were supported by the Air Force Office of Scientific 
Research, Willis collected data that will form the basis of 
new grant proposals focused on understanding flapping 
flight in insects. 

Mark Willis
Research at home and abroad

While in Bangalore, 
India, Willis 
collected data 
that will form the 
basis of new grant 
proposals focused 
on understanding 
flapping flight in 
insects.
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Mark Willis and members of the Sane lab in India celebrate the wedding of one of the lab’s 
technicians

Claudia Mizutani
Critical research in developmental biology
Claudia Mizutani has received a grant from the National Science Foundation for her 
project Evolution of dorsal-ventral patterning mechanisms in sibling Drosophila species. 
The project involves comparing closely related species of Drosophilids that diverged 
recently and now have striking differences in egg size. By investigating the formation 
of primary embryonic germ layers, Mizutani will obtain quantitative data necessary to 
analyze the scaling properties of developmental systems and devise computational 
models that explain how developmental patterns are re-scaled with size.

Mizutani’s project will provide training for undergraduate and graduate students, 
including students from underrepresented minorities, and lead to improvements in 
curricula in the areas of developmental biology, evolution and modeling.



Dear Alumni and Friends,

I am pleased to take this opportunity to highlight some of the 
exceptional achievements of the Department of Biology. The 
interval since my last letter has seen the continued success of 
our faculty and students. This success is the result of a series 
of changes in the department over the past decade. Among the 
most important are the appointment of new faculty, the growth 
of the graduate program and the increase in the number of 
undergraduate majors.

The funding climate for science has been difficult in recent years, 
with the exception of a short period when stimulus funds were 
available. However, our faculty have been successful in their grant 
applications. This year alone, most of the research faculty have 
obtained funding, and the current total research funding for the 
biology faculty is close to $9 million. In addition, the research 
enterprise is supported by both the graduate program and the 
involvement of undergraduates in research.   

The graduate program continues to grow. At the start 
of this academic year, we had 35 doctoral students, 39 
traditional master’s students and 15 master’s students in the 
Entrepreneurial Biotechnology track. From its low levels in 
the early 2000s, the doctoral program has now expanded to 
graduating six to eight PhDs per year, and we expect to continue 
at this rate for the next few years. We have a talented pool of 
students, and this year we have added one new NSF graduate 
award to the GAANN fellowships which were already available. 

The Science and Technology Entrepreneurship Program (STEP), 
which includes the Entrepreneurial Biotechnology track, is 
contributing to the economy of the region and further afield. An 
informal survey of students and employers about STEP’s overall 
economic impact identified about $30 million in resources that 
could be directly attributed to the activities of STEP students and 
another $90 million that was contingent on their activities. As 
we look to attract 10 students per year into the Entrepreneurial 
Biotechnology track, we expect to continue to support the growth 
and development of local and national biotechnology start-up 
companies. 

Our international activities have been strengthened with the 
award of a training grant in collaboration with the Papua New 
Guinea Institute of Medical Research and the University of Papua 
New Guinea, with Peter Zimmerman as the principal investigator. 
This award will support four graduate students per year, one of 
whom will be in the Department of Biology. 

The Bachelor of Science undergraduate program requires 
students to complete a year of research, and many of our 
Bachelor of Arts students participate in research as well. For 
more than 20 years, support for full-time summer research 
has been available through the Howard Hughes Undergraduate 
Award. With the combination of summer support and research for 
credit, our undergraduates can potentially complete three years 
of research. As a result, many of them have been authors on 
peer-reviewed manuscripts—sometimes even first authors. We 
take great pride in these achievements and are currently seeking 
new funding to support summer research activities, which are so 
important for our educational and research programs.

Our faculty continue to gain recognition for their teaching and 
mentoring. Four faculty members in biology were nominated for 
the Wittke Award for Excellence in Undergraduate Teaching, and 
three (including one winner, James Bader) were nominated for the 
Jackson Award for Excellence in Undergraduate Mentoring.

I trust that you find this newsletter a useful way to learn 
about our exciting achievements and to stay connected to the 
Department of Biology. We invite you to visit the department if 
you are on campus and to bring us up to date on your activities. 

Sincerely,

Christopher A. Cullis
Chair and Francis Hobart Herrick Professor of Biology  

Letter from the Chair
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Darin Croft was the Cleveland Museum of Natural History’s official scientific representative in the development of its Extreme Mammals 
exhibit. He was also its content advisor and spokesperson while the exhibit was in Cleveland.

Sharon Strauss and Jean Burns received funding from the National Science Foundation to study the mechanisms governing phylogenetic 
signal on the niche in native plant communities at Bodega Bay, California.

Radhika Atit has received a grant from the Scleroderma Research Foundation (SRF) for her project Wnt signaling activation: a genetic 
model of scleroderma.  The project’s goal is to determine whether Wnt signaling activation is one of the underlying mechanisms for skin 
fibrosis. 

James Bader  was awarded the J. Bruce Jackson Award for Undergraduate mentoring; it was presented at graduation last May.

Faculty Highlights, 2010-2011

Thu Tran, Radhika Atit’s first PhD student, had a significant publication in the journal Development. 

Tran T., Jarrell, A., Zentner, G.E., Welsh, A., Brownell, A., Scacheri, P.C., Atit, R. Role of canonical Wnt signaling/beta-catenin via 
Dermo1 in inducing cranial dermal cells. Development, 137,  p3973-84. 

Thu successfully defended her PhD thesis in spring 2011 and is now a postdoctoral fellow with Adrian Halm in the Department of Cell 
Biology at the University of Virginia. 

Elena Less, a PhD student, had her research being conducted at the Cleveland Metroparks Zoo on gorilla diets in the August 2011 issue of 
National Geographic.

Demang Chen, a graduate student working with Radhika Atit, was invited to present his poster titled “Wnt/beta-catenin is required 
for dermal fibroblast proliferation and dermal condensate formation” at the Gordon Conference in Epithelial Differentiation and 
Keratinization in Vermont in July 2011.

Emily Hamburg, a MD/PhD graduate student working with Radhika Atit, presented a poster titled “Forced activation of Wnt signaling in 
dermal fibroblasts causes avascular fibrosis” at the Scleroderma Research International Workshop in Cambridge, England in July 2011.

Kathy Krynak, a PhD student, was awarded a prestigious three-year Graduate Research Fellowship from the National Science 
Foundation. This fellowship will help support Kathy’s research on amphibian ecology and conservation.

Kanvaly Bamba, an undergraduate student, will be traveling to Bolivia with Darin Croft to look for fossil mammals in the high, dry Bolivian 
Altiplano.

Student Highlights, 2010-2011
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We want to hear from you!
We are proud of the accomplishments of our faculty, students and alumni. Let us know about 
job changes, awards, honors and life events. Please email your news and contact information           
updates to contact-cas@cwru.edu or use the enclosed envelope.



Stephen Fleming (CWRU ’11), a participant in Research at the Interface of the 
Biological and Mathematical Sciences (RIBMS) , was one of 14 graduating 
seniors nationwide to receive a Churchill Scholarship this year. The 
scholarship has enabled Stephen to continue his studies in medical physics at 
the University of Cambridge.

RIBMS is an interdisciplinary undergraduate research program run 
collaboratively by the Department of Biology and the Department of 
Mathematics. The program gives math and biology students opportunities 
to apply their knowledge to real-world problems and research with faculty 
mentors from both departments.

Peter Thomas, one of Stephen’s RIBMS advisors, had a lot to say about his 
success.

“Stephen started doing research early in his undergraduate career, when 
he applied to the RIBMS program. The program does not usually consider 
freshmen, but he had already taken differential equations and was articulate 
and highly motivated. I co-mentored him with Hari Baskaran (CWRU Chemical 
Engineering) for two back-to-back year-long projects. Later, he did his 
capstone with me. He also worked with Xuan Gao in physics on a different 
project, and Xuan also deserves credit for mentoring him. I am extremely 
excited and proud for Stephen. He’s a great credit to Case Western Reserve, 
RIBMS, and the Departments of Biology and Mathematics.”

RIBMS Student Earns Churchill  Scholarship

Stephen Fleming on an Engineers Without Borders trip to 
Cameroon.

Support the Biology Department 
You can contribute to our success by making a gift to the department. Your gift will allow us to continue to offer opportunities for our 
students to excel academically and to conduct cutting-edge research. Please return your gift in the enclosed envelope or give online 
at giving.case.edu.

Department of Biology
Case Western Reserve University
10900 Euclid Avenue
Cleveland, OH  44106-7080
case.edu/artsci/biol


