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have had such a great time working 
on this project. I am very excited 

about making research a part of my 
medical careerÑperhaps in the form 

of doing clinical research.Ó Sudhi Karup

Sudhi Karup, a junior in the Judd 
A. and Marjorie Weinberg College 
of Arts and Sciences (WCAS), has
been working in Teresa WoodruffÕs
laboratory since January. The excite-
ment reflected in his comments is
typical of the enthusiasm evidenced
by a number of undergraduate 
students now pursuing research in 
the new multidisciplinary Center for
Reproductive Research (CRR).
Established with a five-year award of
$5.65 million from the National
Institutes of Child Health and Human
Development, CRR is housed in the
Center for Reproductive Science, a
University research center and umbrella
organization for the UniversityÕs
reproductive biology research. (See
insert.)

Undergraduates facilitate CRR
mission
In addition to the faculty investiga-
tors, postdoctoral fellows, research
associates, technicians, and graduate
students, many researchers working
on CCR projects are Northwestern
undergraduate students. Most of 
these students are members of the
Undergraduate Program in Biological
Sciences and have already experienced
firsthand the rigors and excitement 
of basic science discovery by enrolling
in independent research courses.
Their laboratory experience and 
commitment to the discovery of 
new knowledge facilitate the CRR 
mission.

Research earns Endocrine
Society fellowship
Karup is working toward a double
major degree in biological sciences

and integrated sciences with a minor
in chemistry. A typical week finds
him in the Woodruff laboratory
between ten and fifteen hours, 
working on the project ÒMutational
Analysis of Activin BA at the Activin
A/ActRIIB Interface.Ó During the
academic year, his research is credited
towards his independent study course.

This summer Karup will be con-
tinuing his work on the same project,
but not for course credit. On the basis
of his work in the Woodruff laboratory,
he was awarded a research fellowship
by the Endocrine Society. These 
fellowships, offered as encouragement
to pursue careers in fields connected
with endocrinology, are awarded to
students of promise who plan to 
pursue summer research projects
under the guidance of members of 
the Endocrine Society. 

Reflecting on his research experi-
ence to date, Karup observes, ÒIt is
inspiring to see how supportive every-
one is, building a great atmosphere in
which to learn and work and being
excited about having undergraduates
gain experience in a real laboratory
environment on a relevant project.Ó
KarupÕs first-hand knowledge of the
research process is clearly evidenced as
he adds, Òmy experience has been
both frustrating and exciting; working
in the Woodruff laboratory has
helped me to appreciate both the
highs and lows of doing research.Ó

Research continues with Macey
award
Daniel Balkin, another undergraduate
working in WoodruffÕs laboratory, has
been awarded a 2002-2003 Erwin
Macey Scholarship in the Life
Sciences. The Macey awards, funded
by WCAS, recognize outstanding 
academic performance and exceptional
promise in undergraduate research
and provide a summer stipend to 
students carrying out research in the
life sciences.

Balkin, a WCAS junior, will 
continue work this summer on the
project ÒAnalysis of the Rat FSH§
Transcriptional Promoter Complex.Ó
The goal of this project is to develop
a biochemical characterization of the
transcription complex on the promo-
ter DNA. The long-term goal is to
solve the crystal structure of the 
promoter complex. 

ÒI am very excited about my 
projectÕs merit and potential,Ó says
Balkin. ÒAnalysis of this complex may
lead to further advances in reproduc-
tive investigations, two of which
involve infertility and contraceptives.
It  will also expand the extensive base
of knowledge the scientific community
has concerning regulation of the
female reproductive system.Ó

Balkin recognizes that his research
experience has given him an oppor-
tunity to apply concepts learned in 
biology classes to the research 
laboratory in which he is investigating
something currently unknown. ÒAs
Dr. Woodruff frequently puts it,Ó
Balkin continues, Òscience classes 
provide students with one type of
education. Scientific research allows
students to use that knowledge in
another dimension. My research 
experience has taught me not to take
for granted all that I learn in the

•I

Daniel Balkin and Sudhi Karup, undergraduate
students in the Woodruff Laboratory.

Ñsee CRR, continued on page 6
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The new Center for Reproductive
Research (CRR) seeks innovative
answers to female infertility problems
by bringing together cancer
researchers, endocrinologists, and
gynecologists from the Feinberg
School of Medicine; reproductive 
scientists and molecular and structural
biologists from the Judd A. and
Marjorie Weinberg College of Arts
and Sciences; and chemical and bio-
medical engineers from the Robert R.
McCormick School of Engineering
and Applied Science. Center scientists
will work closely with physician
researchers at Feinberg with the 
eventual goal of transferring basic 
biological research findings to clinical
care and medicine.

ÒReproductive health is intimately
tied to the overall health of women,Ó
says Teresa Woodruff, CRR director
and associate professor of neurobio-
logy and physiology. ÒOur research
focuses on ovarian function and uses
novel approaches, such as developing
synthetic scaffolds, investigating

molecular
machines,
and using
crystal 
structures 
to begin
unraveling
key events
associated
with repro-
ductive 
function.Ó

Three major projects underway
in CRR
CRR investigators are working on
three major research studies. One of
the projects could lead to the creation
of egg or oocyte banks which would
allow women undergoing chemo-
therapy to preserve their reproductive
potential. Mature eggs that are frozen
cannot be used for infertility 

treatments because they are almost
always destroyed in the freezing
process. Immature eggs can be frozen,
but they need an artificial environ-
ment that allows them to mature to
the point where they can be fertilized
successfully. Woodruff is working
with Lonnie Shea, assistant professor
of chemical engineering, and infertili-
ty specialist Ralph Kazer, associate
professor of obstetrics and gynecology,
to develop strategies to provide the
synthetic environment needed to 
support the maturation process.

Two other projects have broad
implications regarding follicle 
development and function. A project
led by Kelly Mayo, professor of bio-
chemistry, molecular biology, and cell
biology, and Ishwar Radhakrishnan,
assistant professor in the same depart-
ment, investigates the molecular
machinery that permits the expression
of specific gonadal genes. 

A project directed by Theodore
Jardetzky, associate professor of 
biochemistry, molecular biology, and
cell biology, in collaboration with
Woodruff, involves solving the crystal
structures of molecules that play a
vital role in reproduction. Images of
these moleculesÑsome are featured
on the front and back covers of this
issue of CenterPieceÑhave been 
created in three dimensions, using 
the brilliant X-rays produced by the
Synchrotron Research Center at the
Advanced Photon Source, Argonne
National Laboratory. 

ÒOur hope is that by learning
how molecules regulate genes and
assemble structurally, we may be able
to design drugs to help infertile
women in whom these molecules are
faulty,Ó Woodruff explains. ÒAll of our
projects have structural and biological
components, as well as clinical and
basic science sides. In the area of 
fertility research, this represents a real
departure from business as usual.Ó

Teresa Woodruff
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Thomas Thompson, postdoctoral fellow in the Jardetzky
laboratory, solved the structures whose images appear on
the front and back covers.

Ralph Kazer, principal investigator, directs the infertility
unit at FeinbergÕs Department of Obstetrics and
Gynecology. Kazer and his colleagues are exploring ways
to preserve ovarian tissue for women about to undergo
chemotherapy or radiation therapy.

Members of the Shea laboratory (left to right): Courtney
Berkholtz and Melissa Chamberlin, graduate students;
Lonnie Shea, principal investigator; and Pamela Kreeger,
graduate student.

Center for Reproductive Research

© 2003 All photographs in this article by Anthony F. Abbinanti,
except where noted.
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Fo c u s i n g  t h e  m e d i a  s p o t l i g h t

T he calls poured in from 
Boston, New York, even the
United Kingdom. Fortunately, 
Lindsay Chase-Lansdale and

her co-authors were prepared for the
media coverage that their article 
generated. Published in the March 7
issue of Science, ÒMothersÕ Transitions
from Welfare to Work and the Well-
Being of Preschoolers and AdolescentsÓ1

made waves not only with the pressÑ
more than 100 articles about it
appeared, plus spots on national radio
and televisionÑbut also with policy-
makers who are currently facing 

reauthorization
of the 1996
Personal
Responsibility
and Work
Opportunity
Reconciliation
Act, of which
Temporary
Assistance to
Needy Families
is a part.

Given the politically charged
nature of the debate and the prestige
and dissemination network of Science,
the resulting coverage was not surpri-
sing. ÒIn the United States, sentiment
is one of ambivalence about mothers
in the workforce and the effect that it
has on kids,Ó says Chase-Lansdale,
Institute for Policy Research faculty
fellow and professor of human 
development and social policy. ÒWe
touched a nerve.Ó

Study results
The thrust of the study, she points
out, was to provide answers to the
question ÒHow do children function
when their mothers go to work or
leave welfare?Ó The results suggest
thatÑat least in the short run and
during good economic timesÑ
children in low-income families are
not helped or harmed, on average,

when their mothers leave welfare or
move into the workforce. Conducted
during the Òboom yearsÓ from 1999 to
mid-2001,the $20 million three-city
study focused on the cognitive
achievement, problem behaviors, and
psychological well-being exhibited 
by preschoolers (2-4 years old) and
adolescents (10-14 years old) living 
in poor neighborhoods in Boston,
Chicago, and San Antonio. In all,
2,402 low-income children and their
mothers were interviewed.

Though the study found that, on
average, no one was helped or harmed
by the mother returning to work,
there were subgroups in which the
positive and negative aspects of going
off welfare or getting a job canceled
each other out. When mothers of
preschoolers went to work, for 
example, family income increased 
and the time mothers spent with their
children decreased, effectively 
offsetting one another.

Preparation helps co-authors
deal with press
The researchers felt it was not their
role to take sides in the welfare debate
or to make policy recommendations,
but, instead, to provide unbiased
information that could frame the
ensuing dialogue. ÒWe wanted to be
respected as scientists on both sides of
the aisle,Ó Chase-Lansdale says. 

The co-authors spent consider-
able time preparing responses to the
media attention their article would
generate when it appeared in Science.
They drew up a question-and-answer
sheet of Òtalking points,Ó and Chase-
Lansdale began working with
NorthwesternÕs media relations
department more than a month in
advance of the articleÕs publication.
ÒPat Vaughan Tremmel, assistant
director of media relations, and Mary
Jane Twohey, director of broadcast

relations, did a great job of contacting
and preparing reporters for the 
material that would come out,Ó
Chase-Lansdale notes.

The preparation paid off.
Journalists like Laura Meckler of the
Associated Press and Robert Pear of
the New York Timeshad covered this
issue in the past and knew the topic.
Chase-Lansdale spent Monday
through Friday on the phone. ÒAll the
journalists I spoke to asked very good
questions and definitely validated
things we thought about pursuing.Ó

Media attention broadens 
research impact
In addition to helping the investi-
gators think about new avenues for
their research, the media spotlight
also broadened its impact. The
Brookings Institution, a prestigious
Washington, D.C., think tank, 
invited Chase-Lansdale to present 
her paper as part of their executive
education series, ÒReinvigorating
Democracy: Engaging the Public for
Better Policy Decisions.Ó Policymakers,
advocacy groups, and congressional
staff attended the briefing, as well as
Wade Horn, assistant secretary for
children and families in the U.S.
Department of Health and Human
Services.

Commenting on the reasons for
conducting this research, Chase-
Lansdale points out, ÒThe focus on
welfare reform should not blind us to
the fact that these mothers and their
children are still living in poverty.
Even though our findings seem to
show no harm, we still have more to
do because we want to improve the
lives of these children and their 
parents.Ó

Visit www.northwestern.edu/ipr/
for more information. �
ÑPatricia Reese, director of publications,
Institute for Policy Research

Lindsay Chase-Lansdale
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1Chase-Lansdale, P.L., Moffitt, R.A., Lohman, B.J., Cherlin, A.J., Coley, R.L., Pittman, L.D., Roff, J., and Votruba-Drzal, E.
MothersÕ Transitions from Welfare to Work and the Well-Being of Preschoolers and Adolescents. Science299, 1548-1552 (2003). 



M o o r e  i s  n a m e d  r e s e a rc h  v i c e  p r e s i d e n t

I nternationally recognized
chemist C. Bradley Moore
was named vice president 

for research and professor of 
chemistry at Northwestern University,
effective May 1.

A dynamic leader, Moore came to
Northwestern from The Ohio State
University, where, as vice president
for research and president of The
Ohio State University Research
Foundation, he spearheadeddramatic
increases in research growth over the
last three years. Under his aegis, 
sponsored research funding showed
an impressive double-digit annual
growth rateÑincreasing 13% in 2002
to $426 millionÑand Ohio State
ranked fifth in the United States for
industry-sponsored research and
development expenditures.

Improvements in the universityÕs
research support services and promo-
tion of multidisciplinary programs
across the campus were vital hallmarks
of MooreÕs tenure at Ohio State.
Moore was widely recognized
throughout the university for his 
ability to mobilize partnerships and
foster collaborationÑskills that will
enable him to capitalize on
NorthwesternÕs long tradition of 
interdisciplinary research and 
scholarship.

While promoting growth and
innovation as vice president for
research, Moore was also
Distinguished Professor of
Mathematical and Physical Sciences
and a professor of chemistry at Ohio
State, where he directed an active
research program on molecular energy
transfer, chemical reaction dynamics,
photochemistry, and spectroscopy. 

A member of the faculty at the
University of California, Berkeley,
from 1963 to 2000, Moore also
served as chair of the Chemistry
Department and dean of the College

of Chemistry. In addition, he was a
faculty senior scientist at the
Lawrence Berkeley National
Laboratory, serving as director of its
Chemical Sciences Division from
1998 to 2000.

Moore was elected to the
National Academy of Sciences in
1986 and to the American Academy
of Arts and Sciences in 1996. He is 
a member of the American Chemical
Society and a Fellow of both the
American Physical Society and the
American Association for the
Advancement of Science. 

Over the years, his work has been
recognized by numerous fellowships
and awards, including the
Department of EnergyÕs prestigious 
E.O. Lawrence Memorial Award, the
Earle K. Plyler Prize of the American
Physical Society, and the Senior U.S.
Scientist Award of the Humboldt

Foundation. Moore has held appoint-
ments as an advisory professor at the
Fudan University in Shanghai; 
visiting professor at the Institute for
Molecular Science in Okazaki, Japan;
and professeur associŽ at the FacultŽ
des Sciences in Paris. 

A dedicated researcher and 
educator, Moore is the author or co-
author of some 250 scholarly papers.
He has served as thesis advisor to over
50 PhD students and worked with
another 70 postdoctoral fellows and
undergraduates in his research labora-
tories. While at the University of
California, Moore taught courses
ranging from freshman chemistry to
quantum mechanics and helped guide
development of the undergraduate
chemistry curriculum as principal
investigator on a National Science
Foundation grant for Systemic
Reform of Chemistry Education. 
He was also the founding chair of 
the National Academy of Sciences/
National Research Council Committee
on Undergraduate Science Education.

Since 1995, Moore has been a
member of the Board of Trustees of
Science Service, a non-profit organi-
zation based in Washington, D.C.,
and dedicated to increasing public
knowledge and appreciation of science,
mathematics, and engineering. In
addition to publishing Science News,
Science Service administers the Science
Talent SearchÑthe nationÕs oldest
and most highly regarded science 
contest for high school seniorsÑand
the Intel International Science and
Engineering FairÑthe worldÕs largest
pre-college science competition.

Moore received his undergraduate
degree in chemistry from Harvard
University and his PhD in chemistry
from the University of California,
Berkeley. �
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The activin/TGF-beta ligands and their receptors are
key regulators of human development, the immune
response, and reproductive cycles. They are implicated in
the activation of cells in diverse human tumors. 

The crystal structure of activin bound to one of its
receptors, ActRIIB, provides a detailed picture of how
this ligand engages its target cells. The details of this
interaction reveal differences as compared to other
activin/TGF-beta family members that underlie the 
very diverse physiological responses associated with this
signaling system.

Deeper understanding of ligand:receptor engagement
and signaling may lead to novel approaches to treating
human diseases and regulating fertility.

These studies were conducted by Thomas Thompson,
Teresa Woodruff, and Theodore Jardetzky, in affiliation
with the Center for Structural Biology, the Robert H.
Lurie Comprehensive Cancer Center, and the Center for
Reproductive Science. �

Ñcontinued from front cover
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Activin A belongs to a large, structurally similar superfamily of
proteins, commonly known as the transforming growth factor beta
(TGF-beta) superfamily of ligands. Proteins in the TGF-beta
superfamily act as hormones, cytokines, and growth factors that
activate a wide range of cellular responses important in organismal
development, reproductive biology, immunity, and cancer. Activin A
acts on cells by engaging two ActRIIB receptors and two other (type
I) receptors at the cell surface, arranging the receptors into a cluster
that initiates intracellular signaling responses. The activin A
arrangement of receptors is unique compared to other TGF-beta
family members, and this may critically influence cellular activation
and subsequent responses. 

(A) Crystal packing of the atomic surfaces of Activin A (red and
light red) bound to two copies of one of its cell surface receptors,
ActRIIB (blue and light blue). (B) Ribbon representation showing
the secondary structure of Activin A (red and light red) bound to
ActRIIB (blue and light blue). 

The Activin:ActRIIB complex was solved by X-ray crystallo-
graphic methods utilizing data collected at the Synchrotron Research
Center at the Advanced Photon Source, Argonne National
Laboratory.

B �

Molecular representation of the crystal structure of Activin A 
in complex with its cellular receptor ActRIIB solved by X-ray 
diffraction


