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From the Director

Since at least the middle of the last century, The Wis-
tar Institute has been known for its contributions to

vaccine development. Wistar scientists were among
those working to develop a polio vaccine in the 1950s,
and later efforts at the Institute led to successful vaccines
against rabies, rubella, and other diseases. 

Today, that heritage is being carried forward by a
number of Wistar scientists. For example, combining a
deep understanding of the immune system and leading-

edge skills with recombinant genetic technologies, professor Hildegund C.J. Ertl,
M.D., is developing experimental vaccines against HIV and human papilloma virus,
which causes cervical cancer. She is also working on two different anti-cancer vac-
cines, one that targets the p53 gene, mutated in more than half of human cancers,
and another aimed at treating glioblastoma, an aggressive brain tumor.

Dorothee Herlyn, D.V.M., D.Sc., is developing strategies for focusing the immune
system on cancer, particularly colorectal cancer. Work in her laboratory spans the full
range of current investigations in this area, beginning with efforts to identify molecu-
lar characteristics that distinguish cancerous cells from normal ones. These characteris-
tics then become the basis for prototype vaccines, several of which are in various
stages of clinical testing. More details on Dorothee’s research program are included in
the story on pages 4-5.

Walter Gerhard, Ph.D., has studied the influenza virus—flu—for most of his sci-
entific career. Although effective vaccines are developed against the new strains of flu
that emerge each year, a vaccine that could provide protection from year to year
against a disease that continues to kill hundreds of thousands of people annually
would answer an important public-health need. A new flu vaccine developed by Wal-
ter in collaboration with associate professor Laszlo Otvos, Ph.D., still in the early
stages of development, is aimed at addressing this need, as described on pages 6-7.

Investigations in Laszlo’s laboratory are also confronting another important public-
health issue—the problem of antibiotic drug resistance in bacteria, as explained on
pages 8-9. By purifying and modifying certain antimicrobial peptides isolated from
insects, Laszlo is developing what may be a much-needed new class of antibiotics.

The goal of The Wistar Institute has always been to advance scientific understanding
of basic biological mechanisms with an eye towards improving human health. As the
exciting work presented in this issue of Focus demonstrates, Wistar scientists continue to
pursue that important goal with a creativity and energy that promises ongoing success.

Russel E. Kaufman, M.D.
Director and CEO
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B
y the time 16-year-old Andy K.
entered the care of Steven A.
Rosenberg, M.D., Ph.D., at the
National Cancer Institute in
Bethesda, Md., his metastatic
melanoma had shrugged off
standard therapies. With new

tumors appearing throughout his body,
Andy was in trouble. But Rosenberg had
some experimental therapy ideas that he
thought might help the teenager. 

For years, Rosenberg had looked for
ways to enlist the immune system to con-
front cancer. Along the way, he had
learned that cancer patients generate small
numbers of immune cells able to target
their own tumors, albeit ineffectively
under normal circumstances. Rosenberg’s
plan now was to enhance the capabilities
of these cells, called killer T cells, to the
point where they could challenge Andy’s
tumors.

Rosenberg is one of a cadre of
researchers making remarkable strides
recently toward creating effective
immunotherapies for cancer. These new
treatments include the use of potent
immune-system signaling chemicals, the
administration of tumor-specific antibod-
ies or antigens in different types of vac-
cines, and the identification and
amplification of immune cells able to tar-
get tumors. Wistar professor Dorothee
Herlyn, D.V.M., D.Sc., is exploring a
number of anti-cancer approaches incor-
porating strategies from one or more of
these areas (see pages 4-5). Professor Hilde-
gund C.J. Ertl, M.D., heads a wide-rang-
ing vaccine development program with
several different cancer vaccines moving
forward in her laboratory.

“Cancer vaccines and other immuno-
therapies can focus the power of the
immune system on tumors with limited

effects on the rest of the body,” Ertl says.
“With some approaches, such as cancer
vaccines, there are still important hurdles
to be overcome. Other immune-based
therapies, however, are already helping
selected cancer patients.”

Intellectually, today’s cancer
immunotherapy researchers can trace
their heritage to William B. Coley,
M.D., a surgeon at Memorial Hospital
in New York City in the 1890s. Coley
was the first to observe that,
with the right stimulus, the
body’s immune system could
fight off cancer with its own
resources. Affected by the
loss of a 19-year-old woman
to bone cancer, he began a
systematic review of 15 years
of bone-cancer cases at New
York Hospital. To his great
surprise, he learned of one
young man who, after two bouts of
erysipelas, a skin infection caused by the
Streptococcus pyogenes bacteria, recovered
completely from his cancer, which had
been considered terminal. Coley
attempted to duplicate the cure in his
own patients, with tantalizing but incon-
sistent results. 

“Despite his efforts and that of many
others, Coley’s toxins—as his treatment
came to be called—could never be devel-
oped into a reliable therapy,” says Wistar
professor and associate director of training

programs Ellen Puré, Ph.D. Puré is also an
associate director of the Cancer Research
Institute, founded in 1953 by Coley’s
daughter Helen. “Still, Coley provided a
first glimpse of the possibility that the
immune system could effectively take on
cancer, an idea that, at last, is seeing suc-
cess in experimental trials.”

After several disappointments in his
efforts to help Andy, Rosenberg finally set-
tled on a combination of factors that he
hoped would prove effective. He selected
some of Andy’s killer T cells with the
greatest “avidity” for his tumor cells. In
the laboratory, he then cultured these cells

until he had enormous numbers
on hand. To these he added
supporting cells called helper T
cells, and augmented the mix
with quantities of interleukin 2,
or IL-2, a signaling protein
made by helper T cells that
boosts the activity of killer T
cells. He then took the bold and
potentially risky step of giving
Andy the same drugs used to

suppress organ rejection in transplant
recipients, powerful drugs that essentially
eliminate the immune system temporarily
to “make space” for the cultured cells.

After Andy received his individually
tailored cocktail of T cells and IL-2 in
September 2000, his tumors began to
shrink—including an abdominal tumor
described by Rosenberg as “volleyball
sized”—eventually becoming unde-
tectable. Today, almost three years later,
Andy remains disease free.

“This is as close to a miracle as I’ve
seen as a clinician,” Rosenberg told one
reporter after the findings from the experi-
mental trial involving Andy were pub-
lished in Science last November. ◆
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Coley’s Intellectual Heirs 
SUCCEEDING AGAINST CANCER

IMMUNOTHERAPIES
SHOWING NEW
PROMISE IN TRIALS

By Franklin Hoke

CANCER 
VACCINES
can focus 
the power of
the immune
system 
on tumors.



The human immune 
system is an incredibly powerful
defense mechanism, capable of warding
off a host of invading viruses and bacteria.
But cancer cells differ from healthy cells in
only small ways, and for this reason, the
immune system typically tolerates cancer
cells instead of attacking them. In recent
years, though, scientists have learned more
about the immune system and its interac-
tion with cancer cells, and new research is
aimed at developing therapies that could
stimulate the body’s own immune defens-
es to attack tumor cells.

Wistar professor Dorothee Herlyn,
D.V.M., D.Sc., is leading a comprehen-
sive effort to develop cancer vaccines, with
a major emphasis on colorectal cancer.
Unlike vaccines for infectious diseases
such as the flu, chicken pox, or measles,
these experimental cancer vaccines aim
not to prevent the disease in the first place
but instead to prod the immune system to
attack a patient’s existing tumor. 

Her laboratory is involved in every
stage of cancer vaccine development—
from developing new vaccines to preclini-
cal testing to human clinical trials—and
her research spans a wide range of cancers,

including melanoma, gliomas (brain
tumors), and breast cancer.

Cancer vaccines are still experimental;
the Food and Drug Administration has
not yet approved any cancer vaccines as a
standard treatment. But Herlyn and other
investigators are testing many cancer vac-
cines in clinical trials with support from
the National Cancer Institute (NCI). 

A major effort in Herlyn’s laboratory is
to identify tumor antigens—or proteins

isolated from tumor cells—with the poten-
tial to provoke an immune system
response, the first step in creating one type
of cancer vaccine, a tumor antigen vaccine. 

“We begin with cancer patients’ lym-
phocytes, or white blood cells, and find
the tumor antigens that are recognized by
these lymphocytes,” Herlyn says. “We also
determine whether the antigens are specif-
ic to tumor cells or whether they’re also
expressed in normal cells.” 

Tumor-specific antigens are preferred
because they can be used to create a vac-
cine that will prompt the immune system

to attack tumor cells but not normal cells,
Herlyn says.

Also, antigens used in cancer vaccines
must be present in tumor cells derived
from many different patients with the
same tumor type, Herlyn explains. Some
antigens are common to nearly all cancers
of a certain type, while other antigens may
be unique to a single cancer patient’s
tumor. 

“What we’re after is a universal vaccine
that can be used in many patients having
a tumor of the same origin or derived
from the same tissue,” Herlyn says. It
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Dorothee Herlyn, D.V.M., D.Sc., develops vac-
cines against a wide range of cancers.
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doesn’t seem possible, she adds, to develop
a universal vaccine that would work
against many kinds of tumors, because
different tumor types usually have differ-
ent antigens.

In addition to vaccines that deliver the
tumor antigen directly, Herlyn’s laboratory
also develops a related type of cancer vac-
cine in which antibodies mimicking a
tumor antigen, rather than the antigen
itself, are administered in the vaccine. The
immune system responds by making anti-
bodies and lymphocytes that not only
respond to the antibodies in the vaccine
but also to the tumor cells. Such vaccines
are known as anti-idiotype vaccines. 

Another cancer vaccine approach being
explored by Herlyn uses a virus to deliver
the tumor antigen and prompt an
immune response. Viruses used in this way
are called viral vectors, and they are engi-
neered in the laboratory to serve only as
delivery vehicles and not to cause illness. 

Once Herlyn’s research team identifies
an antigen that seems likely to induce the
immune response to attack a tumor, the
next step is to conduct preclinical testing,
mostly in mouse models, to test whether
the vaccine produces an immune response
and, ultimately, whether it causes a tumor

to shrink, and also to determine if the
vaccine causes toxic effects.

Her laboratory has created several highly
specialized mouse and rat models to test
her experimental cancer vaccines. “To do
preclinical testing, you have to develop
good animal models that mimic the situa-
tion in cancer patients,” Herlyn says. 

Among the models her laboratory has
developed are mouse models for colorectal
cancer and melanoma and a rat model for
glioma. In the colorectal cancer and
melanoma mouse models, the researchers
have shown that their experimental vac-

cines can inhibit tumors. The Herlyn
research team is working toward testing its
glioma vaccine in the rat model.

When preclinical testing suggests a vac-
cine is beneficial and safe, the next step is
to begin human clinical phase I trials, in
which researchers further confirm the
safety of an experimental therapy and
examine dosing.  Herlyn’s research team
has completed a number of phase I clini-
cal trials using both tumor antigen and
anti-idiotype colorectal cancer vaccines.
The researchers are preparing for a phase I
trial of a third type of colorectal cancer
vaccine using a tumor antigen expressed
in a viral vector. The trial is being spon-
sored by the NCI and will take place in
Germany. 

Although the colorectal cancer vaccines
themselves differ in the way they stimulate
the immune system, they all target the
same colon cancer antigen, which will
allow Herlyn to compare directly results
from these various phase I trials to deter-
mine which vaccine approach seems most
promising. At that point, Herlyn says, the
researchers will seek to move the best
experimental vaccine into phase II trials, in
which researchers begin to test a treatment’s
efficacy.

Herlyn is collaborating with a number
of Philadelphia-area researchers on transla-
tional cancer research projects. With scien-
tists and physicians at the University of
Pennsylvania and Fox Chase Cancer Cen-
ter, Herlyn is studying the immune
response of breast-cancer patients with a
specific mutation. And with her husband,
Wistar professor Meenhard Herlyn,
D.V.M., she is investigating the effects of T
cells, a type of immune cell, against
melanoma. A project with a physician at
Virtua Memorial Hospital of Burlington
County, N.J., will soon begin with funding

from the U.S. Army to study breast cancer
in a specialized tissue culture system. 

Although vaccine development is at the
heart of Herlyn’s laboratory, her research
team is continuing broader investigations
into the immune system’s interactions
with cancer cells, which may inform their
efforts at vaccine development.

For example, scientists have known
that many cancer patients generate
immune cells capable of specifically
attacking their tumors, but that some-
thing seems to hold these cells in check. 

Herlyn’s laboratory discovered that the
immune cells with the potential to attack
tumors—called cytolytic, or killer, T
cells—are prevented from acting by a
recently identified new class of immune
cells called regulatory T cells. The
researchers also found that regulatory T
cells restrain the killer T cells via a chemi-
cal messenger called TGF-beta. 

The findings, published in Cancer
Research last year, suggest that blocking
the regulatory T cells or their chemical
messenger might unleash the cancer-fight-
ing potential of killer T cells, although
additional studies exploring how the two
types of immune cells interact will be
needed.

For now, cancer vaccines remain a
promising avenue of research, and it may
be some time before any become widely
available treatments. But many scientists
believe that cancer vaccines will one day
offer physicians a new approach to treating
cancer. “The appeal of cancer vaccines is
that they stimulate the body’s own immune
defenses and are generally not toxic, where-
as chemotherapy and radiation often are,”
Herlyn says. “It may be years before any
cancer vaccines become standard therapies,
but the goal is to develop safer and more
effective treatments for cancer patients.” ◆

CANCER VACCINES
AIM TO SPUR
THE BODY’S OWN
DEFENSES TO
ATTACK TUMORS

By Marion Wyce



Does the idea of a flu shot that
would not need to be given
each flu season but could pro-

tect from year to year appeal to you? And
what if that shot weren’t a shot at all but a
nasal spray instead?

A new prototype flu vaccine created by
researchers at The Wistar Institute shares
both of these attractive characteristics. It
would protect recipients not only against
this year’s strains of the virus, but also
against those yet to come, eliminating the
need for an annual shot. And because the
vaccine would be administered as a nasal
spray, it could, in fact, eliminate the need
for a shot of any kind.

“Current vaccines are quite effective,
but they are based on regions of the virus
that mutate rapidly, so health officials are
constantly faced with the problem of
updating the vaccines,” says Walter Ger-
hard, M.D., a professor in the Immunolo-
gy Program at Wistar who is heading the
vaccine development effort. “A vaccine
directed against a more stable region of the
virus would offer important public-health
advantages, and this is what we are hoping
to be able to develop.”

Formulating the vaccine as a nasal spray
would have the added benefit—besides
obviating the need for a needle—of allow-
ing it to be delivered directly to the respira-
tory tissues that the flu favors as an
infection site, thus stimulating a protective
immune response where it is most needed.

Despite its familiarity, the influenza
virus—flu—is far more dangerous than is
commonly appreciated. Globally, flu is
thought to cause between three and five
million cases of severe illness and between
250,000 and 500,000 deaths annually,
according to the World Health Organiza-
tion. Even in the U.S., approximately
114,000 people will be hospitalized 
each year due to the flu, and about 36,000
will die.

New strains of the virus emerge each
year, so that the U.S. Centers for Disease
Control and Prevention and other public
health services must produce and dis-

tribute a new vaccine against the new flu
strains each year. And each year, people
seeking to avoid a flu infection must
arrange to receive a flu shot—rarely a
pleasant experience—from their doctor or
other health-care provider. Also, the effec-
tiveness of the vaccine is known to decline
in the elderly, a population for whom flu
infections can be particularly dangerous.
For these reasons, a one-shot shotless flu
vaccine would be a significant public-
health advance.

Current flu vaccines trigger an immune
response to a pair of prominent viral-coat
proteins that mutate constantly, which is
the reason last year’s flu vaccine loses effec-
tiveness against this year’s flu strains. The
experimental vaccine contains an engi-
neered peptide that mimics a third, small-
er viral-coat protein called M2 that
remains largely constant from year to year.

“To my knowledge, this is the first
time a synthetic peptide construct corre-
sponding to the M2 antigen has been
used as a vaccine,” says Laszlo Otvos Jr.,
Ph.D., an associate professor in the
Immunology Program contributing his
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Krystyna Mozdzanowska, M.S., and 
Walter Gerhard, M.D.
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protein-chemistry expertise to creation of
the new vaccine. “This will be an impor-
tant factor as we move ahead with devel-
opment of a vaccine that might be given
to millions of people, because a synthetic
peptide vaccine can be produced at very
high levels of purity and in large quanti-
ties with relative ease.”

Mice immunized with the vaccine gen-
erated a strong antibody response against
M2. In fact, the mice generated a more
powerful antibody response to the vaccine
than to infections by the flu virus itself,
according to a report on the new vaccine
published in the June 2 issue of the jour-
nal Vaccine.

“We saw a significant antibody
response to our peptide vaccine,” Gerhard
says. “Actually, the response was much
stronger than what we saw in mice recov-
ering from infections, which was surpris-
ing. This may be meaningful in terms of
the potential effectiveness of the vaccine as
we go forward.”

The experimental vaccine was adminis-
tered twice intranasally to the mice. After
vaccination, a steep rise in M2-specific
antibodies was seen in blood samples
from the mice, and the mice exhibited

significant resistance to viral replication in
the respiratory tract.

“The idea is wonderful,” vaccine expert
James C. King Jr., M.D., told one
reporter when the Vaccine study appeared.
King is a professor of pediatrics at the
University of Maryland School of Medi-
cine. “People have been talking for years
about using…proteins [such as M2] with-
in the virus that don’t mutate as fast” to
make a vaccine.

King cautioned that it will be “a good
five to ten years—minimum—before we’ll
see this in humans.” Gerhard concurs,
noting that a good deal of work remains
before the vaccine might be able to enter
human clinical testing. 

Ongoing experiments in the Gerhard
laboratory, for example, are exploring the
questions of how and why the new flu
vaccine is able to produce a stronger anti-
body response than infections, which are
generally considered the best way to gen-
erate resistance to any pathogen. 

Also, Gerhard is looking into whether
the M2 element of the virus might begin
to mutate in the presence of the anti-M2
antibodies generated by the new vaccine.
His concern is that the observed viral sta-

bility in the M2 region of the flu virus
may simply be a reflection of the fact that
the immune system does not mount a
vigorous response to it, so that evolution-
ary pressure on that region of the virus is
not great.

“Among human influenza virus strains,
there is little variation in the M2 region,”
Gerhard says. “That could be due to the
fact that humans do not generate a signifi-
cant antibody response to it, so that the
virus does not need to change to escape
those antibodies.”

The M2 vaccine is only the latest
product of Gerhard’s dedication to better
understanding the influenza virus and
how it interacts with the human body, a
focus dating even to before his arrival at
Wistar in the mid-1970s. He has been
particularly interested in exploring the
involvement of antibodies in resolving flu
infection. 

The human immune system has two
main arms, represented by B cells, which
generate antibodies, and T cells. Each arm
has specialized memory cells whose job it
is to identify and respond quickly to pre-
viously encountered infectious agents.
Memory B cells remain on guard for years
after an infection, while memory T cells
revert within a few months to a resting
state from which they must be reactivated
in order to fight a new infection. The
need for reactivation translates into a
delayed response to infection that limits
their value in the case of flu, Gerhard says.

“Flu is an infection that simply devel-
ops too fast for T cells to be effective,” 
he says. “Influenza virus reaches peak
concentrations in the respiratory tract in
only two or three days. This is why we’ve
concentrated on the activities of anti-
bodies and methods to generate them
most efficiently.” ◆
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The experimental nasal-spray vaccine
would eliminate the need for an annual shot.

JingQi Feng, Ph.D., and 
Darya Zharikova, M.D.
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have been hailed as miracle drugs, able to
defeat a range of bacteria that cause seri-
ous or even deadly infections. But bacteria
are remarkably adaptable organisms, and
scientists and health professionals have
long been concerned about the emergence
of bacterial strains resistant to even the
strongest antibiotics. Such resistant bacte-
ria—or superbugs—are particularly dan-
gerous in hospitals, where the lethal

microbes can enter directly into patients’
bloodstreams through catheters or surgical
wounds. 

A new weapon to fight superbugs may
come from a different kind of bug—
insects—according Wistar associate profes-
sor Laszlo Otvos Jr., Ph.D. Using insects’
natural defenses against bacteria as a start-
ing point, Otvos is designing a new class
of antibiotic drugs that could prove useful
in combating a range of resistant bacteria. 

“Insects often live in hostile environ-
ments, and their lifespans are short,”
Otvos says, “so they need a rapid way to
kill bacteria. We and others discovered

several powerful antibiotic molecules used
by flies, bees, and other insects to defend
themselves against infection. Now we are
creating derivatives of these molecules in
the laboratory to explore their use as
potential antibiotics for humans.”

While the immune systems of humans
and other sophisticated animals rely heavily
on disease-fighting white-blood cells and
antibodies, insects instead depend on small
antimicrobial peptides—pieces of larger
proteins. Most of these peptides kill bacte-
ria by latching onto their inner or outer
membranes and punching holes in them.  

In 2000, Otvos’s laboratory discovered
the bacterial target for an antimicrobial
peptide first isolated from a European
sap-sucking insect. The target molecule,
DnaK, is a so-called heat-shock protein.
In both bacteria and animals, heat-shock
proteins play a crucial role in repairing
cellular damage caused by fevers. The
antimicrobial peptide from the sap-suck-
ing insect kills bacteria by binding to
DnaK and disrupting the bacterial heat-
shock protein repair system. Otvos’s find-
ings were published in a pair of articles in
Biochemistry.

The Otvos research team also found
that the antimicrobial peptide did not
bind to the human equivalent of DnaK,
which suggests the peptide or its deriva-
tives should be safe to human cells.
Knowledge of the receptor may also make
it possible to develop new drug com-
pounds with improved characteristics that
act on the same site.

In a related study published in 2002 in
the European Journal of Biochemistry,
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FROM INSECTS, 
A NEW WEAPON
AGAINST DRUG-RESISTANT
BACTERIA?
By Marion Wyce

Since their broad
introduction during
World War II, antibiotics 

Pictured above: Laszlo Otvos Jr., Ph.D.
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Otvos’s laboratory identified the segments
of the antimicrobial peptide necessary for
killing bacteria and the segments responsi-
ble for cell entry. Importantly, different
segments of the peptide handle these two
functions, suggesting that an altered ver-
sion of the peptide could be used as a
delivery vehicle for a variety of drugs into
human cells. 

Recently, Otvos has been testing the
efficacy of laboratory-created derivatives of
the antimicrobial peptide from the Euro-
pean sap-sucking insect against bacteria
that cause urinary-tract infections, or
UTIs. While UTIs are common among
women in their reproductive years, they
are especially prevalent among elderly
nursing home patients of both sexes and
catheterized hospital patients. Many of the
bacteria that cause UTIs, including E. coli,
are already resistant to some standard
antibiotic therapies. 

Otvos tested his derived
peptide in vitro against 11 strains
of UTI-causing bacteria, includ-
ing eight strains of E. coli and
three strains of K. pneumo-
niae. He found that his
derived peptide killed all
11 bacterial strains. By
comparison, the standard
antibiotic therapy for the most common
form of UTI in women killed only eight
of the 11 strains in vitro.

Next, in a mouse model for upper
UTI, the Otvos research team adminis-
tered the derived antimicrobial peptide
using three different delivery routes: intra-
venous, subcutaneous, and oral. Both the
intravenous and subcutaneous delivery
methods resulted in a clinically significant
reduction in bacteria counts. The oral
delivery method did not cause a clinically
significant reduction in bacteria, but the
peptide was orally absorbed, a fact that
Otvos says is significant because most pep-
tide drugs are not at all orally active. The
results will soon be published in Peptides.  

In an effort to determine whether bac-
teria can develop resistance to the derived
peptide, the laboratory team reincubated
bacteria several times with sublethal doses
both of the natural insect peptide and the
laboratory-created derivative. The
researchers found that the bacteria could

develop resistance to the natural peptide
but not to the derivative. Also, the derived
peptide was not toxic to mice.

“Every indication we have suggests that
this derived peptide could be useful for
human therapies,” Otvos says.

In addition to developing peptide-
based antibiotics, Otvos is exploring the
use of his derived antimicrobial peptide as
a delivery vehicle for other peptide-based
drugs that are less able to penetrate bacter-
ial membranes. Since his peptide can
readily enter bacteria, Otvos says, it might
be possible to hook existing peptide drugs
to his derived peptide in order to better
deliver them across bacterial membranes.
He is presently investigating
his peptide’s ability to enter
mammalian cells. 

Otvos is moving forward
with preclinical studies of the
derived peptide in partner-

ship with Chaperone

Technologies Inc., a company he
founded with the purpose of moving his
Wistar discoveries closer to the clinic. As

a federally funded nonprofit academic
research institute, Wistar employs multi-
ple approaches, including licensing tech-
nology to start-up companies, to transfer
its discoveries with the potential to
improve human health to the commercial
sector. The goal is to ensure that new
products based on Wistar research
advances reach the public as expeditiously
as possible. 

“With the rise of drug-resistant bacte-
ria, there is a tremendous need for new
antibiotic therapies that use a unique
mechanism of action,” says Meryle J. Mel-
nicoff, Ph.D., director of business devel-
opment at Wistar. “We knew there was a
very large market and a need for the tech-
nologies Laszlo has developed.”

At first, Otvos and Melnicoff explored
the possibility of licensing his derived
peptide and related technologies to a large
pharmaceutical company, but the research
was still early stage, and large pharmaceu-
ticals usually prefer to license later-stage
work with completed human clinical 

trials, Melnicoff
explains.

So Otvos decided
instead to found Chaper-
one as a start-up company
to carry forward his research.
Wistar has given the compa-
ny an option to license the
technologies developed in the Otvos labo-
ratory. In December, Kenneth E. Kovan,
an executive with extensive experience in
the biotech and pharmaceutical sector,
joined Chaperone as CEO. Otvos remains
involved with Chaperone as head of its
external scientific advisory committee. 

“Bacterial multi-drug
resistance is an enormous
global concern,” Kovan says.

“The technology Dr. Laszlo
Otvos has developed is incredi-
bly unique and has the poten-
tial to make a significant

impact on patients’ health.”

Chaperone Technologies got an early
boost from PA Early Stage Partners, a fam-
ily of venture capital funds that is incubat-
ing the start-up company.  

Aided by grants from the National
Institutes of Health, Chaperone has
opened its research laboratory in the Port
of Technology in University City, Phila.,
and hired its research and management
directors to develop its lead product for
treatment of urinary tract infections. The
company is planning to close an initial
round of funding and hire its staff scien-
tists, Kovan says. In addition, Chaperone
is in discussions with two European phar-
maceutical companies on development
agreements for products related to other
bacterial diseases. Kovan is enthusiastic
about his company’s prospects, noting
that the worldwide market for UTI drugs
alone is some $2 billion. 

While Chaperone works to commer-
cialize his discoveries, Otvos continues to
investigate how his derived antimicrobial
peptide might be used to battle infections.
“Drug-resistant bacteria are a huge prob-
lem,” Otvos says. “We’re hoping our pep-
tide will be part of the solution.” ◆

There is a tremendous need for new antibiotics 
that use a unique mechanism of action.
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Cancer Genetics:
The Big Picture

Arecent study by Wistar associate
professor Louise C. Showe, Ph.D.,

confirms the power of DNA arrays, an
emerging technology, to help in more
accurately diagnosing cancer and predict-
ing its course. DNA arrays are allowing
researchers to put to work information
from the Human Genome Project about
the estimated 35,000 human genes.
Showe used the technology to determine
the genes involved in a type of lymphoma,
or blood cancer, called Sezary syndrome.

DNA arrays, also called microarrays,
are patterns of DNA that are spotted onto
a glass slide or nylon filter. The DNA on
the arrays can represent thousands, even
tens of thousands of genes. Corresponding
genetic material called RNA taken from
study cells—in this case, the cancer
cells—can be screened against a DNA
array to judge which genes represented by
the array are active, or expressed, in those
particular cells and to what degree.
Expressed genes define the structure and
function of a cell. By comparing cancer-
ous cells to normal ones, the precise
genetic profile for particular cancers at
specific stages of their transformation can
be determined. 

Using customized DNA arrays to assess
the activity of 4,500 different genes in
Sezary syndrome, Showe’s laboratory has
identified 385 genes that may play a role
in the disease. The genes were either over-
active or underactive in blood samples
taken from the 45 cancer patients, as
compared to 20 blood samples from peo-
ple without the disease. Their research was
published in the June 2 Journal of Experi-
mental Medicine.

“Our goal in this study was to develop
the ability to diagnose cancer at the mole-
cular level using the new technology of
DNA arrays,” Showe says. “These results
demonstrate that we can do that. It’s also
becoming clear to us and to others work-
ing in this area that being able to look at

many genes simultaneously to catch all
the shades of the disease is going to be
important for improving cancer diagnosis
and treatment. We need to be looking at a
bigger picture, and with this technology
we are going to be able to do that.”

Looking at the activity of a panel of
only eight of the 385 genes permitted the
scientists to accurately diagnose the condi-
tion in patients with very low concentra-
tions of cancerous cells, suggesting the
technology might be useful in diagnosing
early-stage disease. A panel of 10 genes
was sufficient to identify a class of patients
with an especially deadly form of the dis-
ease. And one gene was seen to occur in
about 70 percent of the patients but never
in the controls, making it a highly specific
marker for the malignant cells.

In time, DNA arrays such as those
used by Showe in this study may give
clinicians vital information that may help
them weigh treatment options for their
patients. Also, each of the genes identified
may be a potential target for drug devel-
opment, greatly expanding the field of
possibility for future treatments.

Sezary syndrome is a leukemic variant
of a cancer called cutaneous T-cell lym-
phoma, or CTCL. The skin-associated
variant of CTCL, mycosis fungoides, is
the more common form of the disease. 

It is relatively easy to treat if diagnosed
early in its course, but because its appear-
ance is similar to that of many benign
skin diseases, it is often misdiagnosed.
Once CTCL progresses from the skin to
the peripheral blood, causing Sezary syn-
drome, it becomes a more serious health
threat. Patients with the skin-associated
form of the disease can expect to live 10
to 15 years or longer, according to Showe,
while the mean survival for Sezary syn-
drome patients is about three years.
Between 1,500 and 2,000 new cases of
CTCL are diagnosed each year in the
United States.

“Cutaneous T-cell lymphoma is very
treatable in its earlier stages, but very resis-
tant to treatment later on,” Showe says.
“One of our hopes is to be able to take
what we’ve learned about Sezary syn-
drome, the leukemic variant of the dis-
ease, and use it to develop an earlier-stage,
more accurate diagnosis of the skin-associ-
ated form of this disease, which can be
treated so much more effectively.”

In 1999, Showe became one of the first
group of 10 investigators nationwide to
receive five-year backing from the National
Cancer Institute to help develop DNA
array technology to be able to provide
molecular classifications of tumors. The
current study represents a major step
toward fulfilling that aim.

Laszlo Kari, M.D., Andrey Loboda,
Ph.D., and Michael Nebozhyn, Ph.D.,
were the lead authors on the Journal of
Experimental Medicine study, each con-
tributing equally to the work. The other
Wistar-based coauthors were Calen
Nichols, Dezso Virok, M.D., Celia Chang,
Wen-Hwai Horng, James Johnston, and
Michael K. Showe, Ph.D. Co-authors at
other institutions included Alain H. Rook
and Maria Wysocka at the University of
Pennsylvania and Eric C. Vonderheid at
The Johns Hopkins University.

Funding for the research was provided
by the National Cancer Institute, with
additional support from the Common-
wealth of Pennsylvania’s share of the Mas-
ter Settlement Agreement with the
tobacco industry. ◆

■ P R O G R E S S
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Putting the 
Brakes on Genes

Humans have some 35,000 genes,
the majority of which spend most

of their time silent, appropriately prevent-
ed from doing their work of directing
protein production. Proper control of
gene activity is essential to good health;
errors in gene regulation can cause cancer
and other serious diseases.

A recent study by associate professor
Ramin Shiekhattar, Ph.D., sheds light on
the mechanism for silencing genes specific
to a particular tissue type in the body. The
laboratory’s discoveries were reported in
the March Journal of Biological Chemistry
and build on an earlier study published by
Shiekhattar in 2002 in Proceedings of the
National Academy of Sciences.

Scientists know that when a gene is
silenced, it is securely stored away in a
compact coiled structure called chromatin,
which makes up chromosomes. The tightly
wound DNA inside chromatin is, in
essence, like a closed book; its genetic
information can’t be read unless it is
opened. Some human genes are specific to
certain cell and tissue types. For example, a
brain-specific gene would be silenced in
other tissues, such as skin or heart. 

The Shiekhattar research team discov-
ered a family of molecular complexes that
appear to be involved in silencing tissue-
specific genes throughout the body. 

“One of the mysteries of gene expres-
sion is how different tissues in the
body—heart, liver, brain—express the
genes that are specific to them,” says
Shiekhattar. “What really controls this?
For a long time, people have been look-
ing for the factors that activate these
genes, but what we and others are learn-
ing is that the critical mechanism used to
regulate entire sets of genes is actually
repression. 

“In some ways, it’s like driving a car,”
Shiekhattar says. “You may not realize
how much driving relies on braking rather
than acceleration. Without the brake, you
can’t control the car.”

One member of the molecular family
involved in repressing brain-specific genes
in other types of tissues, Shiekhattar
found, includes a gene thought to be
responsible for X-linked mental retarda-
tion when mutated. Other components of
these complexes have been associated with
certain forms of leukemia.

The new findings may have relevance
for understanding cancer and other dis-
eases characterized by uncontrolled or
inappropriate gene activation and growth.

The molecular complexes Shiekhattar
discovered may work together with tissue-
specific repressor molecules to maintain
the gene-silencing structure of chromatin. 

The joint lead authors on the Journal
of Biological Chemistry study were Wistar’s
Mohamed-Ali Hakimi, Ph.D., and Yuan-
shu Dong, Ph.D. Wistar professor David
W. Speicher, Ph.D., was a collaborator on
the study, along with William S. Lane of
Harvard University. 

This research was supported by grants
from the National Institutes of Health
and the American Cancer Society. ◆
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AMERICAN CANCER SOCIETY
Steven B. McMahon, Ph.D., “The TRRAP Cofactor
in p53-Mediated Transcription of the Mdm2 
Oncogene,” four-year grant of $826,000.

BREAST CANCER RESEARCH FOUNDATION
Ramin Shiekhattar, Ph.D., “Targeting Breast Cancer
through Elucidation of BRCA1 Function,” $250,000.

MEYER AND STEPHANIE EGLIN FOUNDATION
The Wistar Institute, scientific equipment, $45,000.

THE EMERALD FOUNDATION
Steven B. McMahon, Ph.D., “Characterization of
Biochemical Functions which Allow N-MYC to Confer
a Malignant Phenotype to Neuroblastoma Cells,”
$50,000.

MARCH OF DIMES
Jumin Zhou, Ph.D., “Facilitating Long Range
Enhancer-Promoter Interactions by the PTS 
Element,” three-year grant of $191,400. 

THE G.  HAROLD AND LEILA Y.  MATHERS
CHARITABLE FOUNDATION
Ellen Heber-Katz, Ph.D., “Heart Regeneration,”
$125,000.

QUAKER CHEMICAL FOUNDATION
The Wistar Institute, scientific lecture series, $2,500.

THE FANNIE E.  RIPPEL FOUNDATION
The Wistar Institute, scientific equipment, $210,000.

WAWA CORPORATE CHARITIES PROGRAM
The Wistar Institute, cancer research, $10,000.

NATIONAL CANCER INSTITUTE
Dorothee M. Herlyn, D.V.M., D.Sc., “EGF-RvIII in
Breast Cancer,” three-year grant of $767,968.
Meenhard Herlyn, D.V.M., “Biology of Melanoma
Metastasis,” five-year grant of $1.6 million. 
Meenhard Herlyn, D.V.M., “First Melanoma
Research Congress,” $5,000.
Frank J. Rauscher III, Ph.D., “Functions of the
SNAG Repression Domain in Oncogenesis,” five-
year grant of $1.6 million.

NATIONAL CENTER FOR RESEARCH RESOURCES
Donald L. Ewert, Ph.D., M.B.A., “Developing and
Improving Animal Resources,” $300,916.

NATIONAL INSTITUTE OF ALLERGY 
AND INFECTIOUS DISEASES
Gerd G. Maul, Ph.D., “Generation of Herpes Viruses
for in Vivo Observation,” two-year grant of $165,392.
Luis. J. Montaner, D.V.M., D.Phil., “Immune
Determinants to Bacterial and Viral Co-Infection,”
two-year grant of $501,361.

NATIONAL INSTITUTE OF 
GENERAL MEDICAL SCIENCES
Shelley L. Berger, Ph.D., “Action of Transcriptional
Adaptors in Yeast,” four-year grant of $1.5 million.
Jumin Zhou, Ph.D., “Dissecting the Functions of a
Novel cis Element PTS,” five-year grant of $1.5
million.

U.S.  ARMY
Paul M. Lieberman, Ph.D., “Function of BRCA1 at
a DNA Replication Origin,” three-year grant of
$513,154.

New Grant Awards
The Wistar Institute and its scientists continue to
compete successfully for grants to support research
and programs. Below is a list of recent awards.

P R I VAT E  G R A N T S

G O V E R N M E N T  G R A N T S

Information on Wistar technologies 
available for licensing can be found on the
Institute’s Web site, www.wistar.upenn.edu,
under “Technology Transfer.”

Ramin Shiekhattar, Ph.D.
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Berger Named to
Koprowski Chair

Professor Shelley L. Berger, Ph.D., an
expert in mechanisms that regulate

gene expression, has been appointed to the
Hilary Koprowski Endowed Professorship.  

The professorship, which honors an
outstanding scientist at The Wistar Insti-
tute, is named for Hilary Koprowski,
M.D., an eminent virologist and immu-
nologist who was Wistar’s director from
1957 to 1991. Koprowski is professor lau-
reate at The Wistar Institute and a mem-
ber of its Board of Managers. 

“We are delighted to appoint Dr.
Berger to the Hilary Koprowski Endowed
Professorship,” says Russel E. Kaufman,
M.D., director and CEO of The Wistar
Institute. “She has made outstanding
contributions to our understanding of
gene expression, and this endowed profes-
sorship will support her continuing inves-
tigations.”

“The Wistar Institute, with its collegial
atmosphere, has been a wonderful institu-
tion for me to develop as a scientist,”
Berger says. “The collaborations fostered
in this environment have helped me to

achieve scientific success, and I thank my
colleagues, including wonderful graduate
students and postdoctoral trainees, for cre-
ating a terrific place to do research.  

“I am enormously grateful for this
recognition of the scientists from my labo-
ratory and their work, which is implicit in
my appointment to the Koprowski Profes-
sorship,” Berger continues. “Hilary
Koprowski established Wistar as a world-
class research institution, and I am hon-
ored to hold the chair in his name.”

Berger’s research focuses on mecha-
nisms that regulate gene expression with a
special emphasis on how the DNA-pack-
aging structure of chromatin is manipulated
during genomic processes. Her findings
inform the study of cancer and other dis-
eases, and ultimately drug discovery. 

In addition to her appointment to the
Koprowski chair, Berger was recently
named an editor of Molecular and Cellular
Biology.

She joined The Wistar Institute in
1993 as an assistant professor and was
promoted to associate professor in 1998
and then to professor in 2003. 

The Philadelphia Inquirer and Philadel-
phia Business Journal reported on Berger’s
appointment.  

In Memoriam

The Wistar Institute recently lost two
of its most devoted friends.

Margaret Leonard Brown passed away in
February. “Miggie,” as she was known,
was an enthusiastic and passionate mem-
ber of the Institute’s Board of Managers
from 1967 to 1995, providing direction
and strength to the Board during impor-
tant times. As a testament to her deep
sense of pride in and loyalty to Wistar, she
was unanimously elected as an emeritus
board member in 1995.

She was extremely active in several
other Philadelphia nonprofit organizations
including the Philadelphia Orchestra, the
Academy of Music, and the Historical
Society of Pennsylvania. Her late husband,
T. Wistar Brown 4th, was the great-great-

nephew of the Institute’s founder, Isaac
Jones Wistar.

Warren Cheston, Ph.D., director of
external affairs at Wistar from 1976 to
1996, died in March. At the April Board
of Managers meeting, former Institute
director Hilary Koprowski, M.D., said
this of Cheston: “In any storm he was
always calm and able to solve problems.
He was not only a good assistant director,
but a good and close friend.”

The Wistar Institute and its faculty,
staff, and Board of Managers will miss
Miggie Brown and Warren Cheston.

Race for the Cure

Some 70 Wistar employees, family, and
friends joined the Institute’s team in

the 13th Annual Susan G. Komen Breast
Cancer Foundation Philadelphia Race for
the Cure. The race took place on Mother’s
Day, May 11, starting off at the Philadel-
phia Museum of Art. It was the second
consecutive year that Wistar fielded a team
for the event, which raises funds for breast-
cancer research, education, and treatment.

Wistar Hosts 
Stem-Cell Talks

E xperts in stem-cell research came
together at The Wistar Institute on

April 2 for “Stem Cells: From Basic Biol-
ogy to Therapeutic Potential,” a research
symposium sponsored by The Hassel
Foundation. 

Following welcoming remarks by 
Wistar Director and CEO Russel E. Kauf-
man, M.D., and opening comments by
Wistar professor, deputy director of the
Cancer Center, and associate director of
research programs Frank J. Rauscher III,
Ph.D., invited speakers from several lead-
ing research institutes spoke about the lat-
est in stem-cell research.

The visiting speakers were: Nissim
Benvenisty, M.D., Ph.D., of the Hebrew
University of Jerusalem; James W.

■ B R I E F I N G S
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Weimann, Ph.D., Stanford University
School of Medicine; Alan W. Flake,
M.D., Children’s Hospital of Philadel-
phia; Michael F. Clarke, M.D., University
of Michigan Medical School; Hans
Robert Scholer, Ph.D., University of
Pennsylvania School of Veterinary Medi-
cine; Pamela Gehron Robey, Ph.D.,
National Institutes of Health; and
Stephen W. Webster, Neuronyx Inc.

Wistar assistant professor Steven B.
McMahon, Ph.D., and associate professor
Ramin Shiekhattar, Ph.D., were sympo-
sium session chairs.  

Kaufman Joins 
Center Board

Wistar Director and CEO Russel
E. Kaufman, M.D., has been

named to the board of directors of the
University City Science Center. The Sci-
ence Center is the first and one of the
largest urban technology parks in the
world and has helped build more than
350 new technology and life-science com-
panies. Kaufman will serve a three-year
term on the board.  

F O C U S  /  S U M M E R  2 0 0 3 1 3

News and Notes
◆ Associate professor Luis J. Montaner,
D.V.M., D.Phil., attended a dinner in
New York with the House of Lords sub-
committee focused on combating infec-
tious diseases. Montaner is an HIV
researcher in the Institute’s Immunology
Program who studied in the United King-
dom as a Marshall Scholar.
◆ The Wistar Institute Animal Facility
has again received full accreditation from
the Association for Assessment and
Accreditation of Laboratory Animal Care.
Also, Denise DiFrancesco, supervisor of
the Animal Facility, won the Facility
Supervisor-Manager Award for 2002 from
the Delaware Valley Branch of the Ameri-
can Association for Laboratory Animal
Science. 
◆ James E. Hayden, manager of Wistar’s
Microscopy Facility, won the grand prize
in a cover contest sponsored by BioTech-
niques, a journal focused on technical
aspects of research in biotechnology. Hay-
den won the grand prize for a cover he
created for the June 2002 issue of the
journal, which featured a section through
gill branches of a zebrafish. He created
the image before joining Wistar for the
School of Veterinary Medicine at the 
University of Pennsylvania. ◆

Training Program Update 
ZHONG DENG, PH.D.,
a postdoctoral fellow in
the laboratory of associ-
ate professor Paul
Lieberman, Ph.D., has
won the 2003 Ching
Jer Chern Memorial
Award. The award was
established in memory
of Dr. Chern, a Wistar
scientist, and recognizes
the best scientific publi-
cation by a postdoctoral
fellow in the previous
year. Deng’s winning
paper is titled, “Telo-
meric proteins regulate episomal maintenance of Epstein-Barr Virus origin of plas-
mid replication” which was published in Molecular Cell. He was honored at a
luncheon on June 13 attended by Mrs. June Chern, wife of the late Dr. Chern. 

THE BIOMEDICAL TECHNICIAN TRAINING PROGRAM welcomed its new class of 10
first-year student-trainees in May. The program, a partnership between The Wistar
Institute and Community College of Philadelphia, combines science course work
at the College with laboratory skills training at Wistar and other training sites to
prepare associate’s-degree students for careers as research technicians. The program
recently moved its first-year laboratory training component into the Port of Tech-
nology, an incubator for biotechnology start-ups in University City. “The Port of
Technology provides a wonderful environment for the students to pick up the lab-
oratory techniques that they’ll be using throughout the program,” says William H.
Wunner, Ph.D., the program’s director. 

Paul Lieberman, Ph.D. (left), and Zhong Deng, Ph.D.
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THE PAINTINGS OF

FRENCH IMPRESSIONIST

PIERRE-AUGUSTE RENOIR

are among the best known
works of European art, 
displayed in museums world-
wide and reproduced on
posters adorning the walls of
countless homes and offices.

But many admirers of
Renoir’s images are unaware
of the obstacles he sur-
mounted in creating his
famous paintings. Renoir
suffered from a severe form
of rheumatoid arthritis, a
chronic autoimmune disease
that occurs when the
immune system attacks tis-
sues lining the joints.

The disease savaged Renoir’s body; his
hands became twisted, making it difficult
for him to grasp paintbrushes, and he had
trouble walking, eventually coming to rely
upon a wheelchair. Yet in spite of the
debilitating effects of this disease, Renoir
continued to paint. 

Rheumatologist James Louie, M.D.,
spoke about how rheumatoid arthritis
affected the artist’s career at “Renoir—The
Painter and His Challenge,” a special lec-
ture sponsored by The Wistar Institute as
part of the Emerging Issues in Science
series. The lecture took place April 24 in

the main gallery of the Barnes Foundation
in Merion, Pa., home to more than 180
Renoir paintings.

The career of Renoir (1841-1919)
spanned some 60 years, during which he
achieved recognition first for his Impres-
sionist works, landscapes, portraits, and
still-lifes with sparkling color and light,
and later for works with a more formal
technique including his Bathers painted in
the mid-1880s. In the late 1890s, how-
ever, Renoir was stricken with rheumatoid
arthritis, which made painting difficult
and painful. Nevertheless, he continued to
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An Artist’s Battle—and Triumph

R E N O I R ’ S A R T A N D
T H E S E R I O U S I L L N E S S
H E F A C E D :  A N E V E N I N G
W I T H W I S T A R A T T H E
B A R N E S F O U N D A T I O N

By Marion Wyce

James Louie, M.D., spoke about Renoir’s art and his battle against arthritis.
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produce paintings until his death, and he
even took up sculpture in his final years,
directing his assistants to perform what
his hands could not.

An audience of Wistar friends and
donors, members of the Board of Man-
agers, and Wistar scientists turned out to
hear Louie discuss Renoir’s career and how
he was able to continue to paint in his
later years despite his debilitating illness. 

“It was a thrill for me to present on
Renoir’s art and his battle against arthritis
in the galleries of the Barnes Founda-
tion—literally in the shadow of some of

Renoir’s best known works,” Louie said. 
Ellen Puré, Ph.D., professor and asso-

ciate director of training programs, spoke
about autoimmune disease and Wistar’s
research in this area. “Scientists in the
Immunology Program at The Wistar
Institute are striving to better understand
how the immune system is inappropriately
activated or escapes the normal controls
in patients with autoimmune disease,”
Puré said. She noted recent Wistar find-
ings from her laboratory and from that of
professor Andrew J. Caton, Ph.D., with
implications for understanding arthritis.

Puré also discussed studies by associate
professor Jan Erikson, Ph.D., that have
provided new insights on how the
immune system is inappropriately acti-
vated in diseases such as lupus.

Attendees also heard remarks from
Wistar Director and CEO Russel E.
Kaufman, M.D., and Kimberly Camp,
executive director and CEO of the Barnes
Foundation, in addition to Puré and fea-
tured speaker Louie. ◆

For information about next year’s
Emerging Issues in Science series, please call
Laurie Mellon at 215-898-3805. 
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From left to right, Dr. James Louie, Kimberly Camp, and Dr. Russel E. Kaufman
From left to right, Mrs. Joanne Leibovitz, Mrs. Doris Taxin, Dr. Meenhard
Herlyn, Dr. Meryle Melnicoff, and Dr. Dorothee Herlyn

From left to right, Honorable Paul and Mrs. Susan Jaffe, and Mrs. Doris Taxin From left to right, Mrs. Ann Sickles, Mrs. Patricia Kind, and Mrs. Jeanne Hecker
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A new flu vaccine
being developed
by Walter Gerhard
may offer longer-term 
protection than 
current annual 
vaccines from this 
still-dangerous disease.

Full story on page 6
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