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a mEssagE fROm THE DEaN 
 

this issue of einstein contains 
articles that cover the 
full spectrum of research 
currently performed by 

faculty of the Albert einstein College 
of medicine, as well as by the 
postdoctoral fellows who work in 
their laboratories. the pieces also 
illuminate major achievements 
from our past and offer glimpses of 
potential achievements in the future. 
An article describing the Center for 
AidS research, under the direction of 
dr. harris goldstein, shows how basic 
science discoveries are translated 
into novel therapeutics, and how 
interventions first applied in bronx 
neighborhoods are translated to 
African countries ravaged by AidS 
such as rwanda.

the story of pediatric AidS and 
the pioneering work of dr. Arye 
rubinstein highlights the importance 
of careful patient observation and 
the unique skills of a dedicated clini-
cian-scientist. while pediatric AidS is 
now fortunately on the wane in the 
united States, new challenges such 
as the apparent rise in the preva-
lence of autism have appeared. A 
conversation with dr. isabelle rapin 
offers an insightful perspective from 
a major figure in the field of pediatric 
neurology who helped define the 
spectrum of autism disorders. 

einstein’s contributions to the field 
of stem cell research are detailed 
in articles on drs. mark mehler, 
eric bouhassira, Sanjeev gupta, 
Carl Schildkraut, and Art Skoultchi. 
for me, this story, touching on the 
controversy surrounding human 
embryonic stem cell (heSC) research, 
evoked memories of my meeting 
in the oval office with president 
bush on August 2, 2001 to present 
the case for the importance of heSC 
research in helping develop a 
cure for type 1 diabetes. Although 

president bush, one week later, 
approved use of federal funds to 
support heSC research, support 
was limited to heSC lines derived 
before his speech delivered at 9 
p.m. on August 9, 2001. because of 
the limitations of the few available 
“presidentially-approved” heSC lines, 
much of the vital research that needs 
to be performed must be supported 
by private funds. Such funding 
is critically needed at einstein to 
support our own outstanding stem 
cell research program. this is but 
one imperative emerging from an 
ongoing strategic research planning 
process that i have initiated whose 
overarching theme is enhancing the 

Collaborations between physician- 
scientists and superb basic science  
colleagues ... will help realize my vision  
of a strong linkage between basic and 
clinical research leading to advances  
in diagnosis, treatment and prevention  
of disease.

linkage between einstein’s superb 
basic science research and the 
clinical research needed to bring 
basic discoveries to patients. 

einstein can certainly take 
pride in the past accomplishments 
of great physician-scientists like 
rubinstein and rapin, and the work 
of harris goldstein, mark mehler, 
eric bouhassira, and Sanjeev gupta 
bodes well for einstein’s continued 
prominence as a place where 
physician-scientists make important 
biomedical research advances. 
Collaborations between these    

physician-scientists and superb 
basic science colleagues such as Art 
Skoultchi and Carl Schildkraut will 
help realize my vision of a strong 
linkage between basic and clinical 
research leading to advances in 
diagnosis, treatment and prevention 
of disease.

allen m. spiegel, m.D. 
the marilyn and Stanley m. Katz dean
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the remarkable story of an amerICan

   EPIDEMIC PREvENTED
    

ChildrenwIth AIDS 
t

wenty-five years into the AidS epidemic, 

these worldwide statistics stand above the 

rest: 65 million infected, 25 million dead, 

0 cured. they are a sobering reminder 

of the suffering that continues and the challenges 

that remain, especially in the developing world.

but there is a different—and happier—story to 

be told about pediatric AidS in America. in 1992, 

the Centers for disease Control and prevention 

reported 942 new cases of pediatric AidS (defined 

as children under 13) in the united States. tens 

of thousands of additional cases were expected 

in the years ahead, threatening to overwhelm 

hospitals and social service agencies. thankfully, 

this doomsday scenario for children never 

materialized. in fact, pediatric AidS has almost 

disappeared in this country, dwindling to a total of 

only 48 new cases in 2004.

A significant portion of the credit for this 

remarkable turnaround belongs to one institution, 

Albert einstein College of medicine, and to one 

physician, Arye rubinstein, m.d., professor of 

pediatrics and microbiology and immunology.

Einstein firsts: 
first to discover AIDS in children  l  first use of gamma globulin therapy in    children   l   first  finding of in utero transmission from mother to child   

Dr. arye Rubinstein  
during the early days  
of the pediatric aIDs crisis.
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THE fIRsT CasE
The story of pediatric AIDS begins 
in 1979, when an anxious mother 
brought her three-month-old to Dr. 
rubinstein’s office. from all indications 
—enlarged lymph nodes and a bevy 
of infections—the infant was suffering 
from an immune deficiency.  But the 
blood tests were confounding.  The 
child’s immune system was clearly 
abnormal, yet the irregularities did  
not fit any known pattern.  

Over the next two years, similar 
cases trickled into his office. At first, Dr. 
rubinstein suspected that they were 
suffering from a new or rare congeni-
tal immune system defect. his thinking 
changed in late 1981, when he saw 
an infant with an immune deficiency 
whose mother was also immunocom-
promised. It made no sense.  Parents 
of children with congenital immune 
deficiencies were never immunocom-
promised themselves.  When more 
immunodeficient mother-baby pairs 
began to appear, Dr. rubinstein was 
convinced that an infectious agent 
was to blame, and that somehow it 
was being transmitted from parent  
to child.  

he also believed that the new 
disease, even though its presen-
tation was a bit different, was 
related to GrID, or Gay-related 
Immunodeficiency Disease (as AIDS 
was then known), the mysterious syn-
drome coursing through homosexual 
communities in new York City and 
other urban centers.  

Dr. rubinstein sounded the alarm 
through the usual channels, in meet-
ings with colleagues and in scientific 

papers. But, with a few exceptions, 
other infectious disease specialists 
wouldn’t listen, and medical journals, 
including the New England Journal 
of Medicine, wouldn’t publish his 
findings, despite his reputation as a 
leading immunologist.  

Indeed, as randy Shilts wrote in 
And the Band Played On, his land-
mark book about the early years 
of the AIDS epidemic, “... although 
rubinstein was an eminent immunolo-
gist, he could not get anyone else to 
believe his unlikely analysis ... word 
quietly circulated that the Israeli-born 
researcher had gone a little batty.”

Given the projections of new 
AIDS cases, it was clear that many 
more such babies would be born 
to infected mothers.  Many of these 
mothers would die. Who would take 
care of their babies? how would soci-
ety cope with supporting a popula-
tion that seemed born to die of such 
a horrible disease? Yet, pondering 

a day-care center for AIDS babies, 
among other things. The permit was 
granted after a seven-year wait.

Sadly, some of his colleagues 
did not behave any better.  As Dr. 
rubinstein recounted in AIDS Doctors: 
Voices from the Epidemic, by ronald 
Bayer and Gerald M. Oppenheimer, 
“In the beginning, everyone threw 
their patients at us because they 
were afraid of them.” 

Ironically, those closest to the     
epidemic—the doctors and nurses  
in the trenches—didn’t fret much 
about catching the disease, know-
ing from experience that it was hard 
to get infected if you avoided risky 
behaviors such as unsafe sex and 
needle sharing. “We were not so 
worried because we had been, what 
should I say, extremely negligent in 
the beginning,” says Dr. rubinstein. 
“We drew bloods from patients with-
out gloves. We came into contact 
with the babies’ saliva. There were  
no precautions taken whatsoever, 
and none of us got infected.”

As time went on, Dr. rubinstein 
published numerous papers docu-
menting that casual transmission did 
not occur.  

By the end of the decade, Albert 
einstein College of Medicine had 
cemented its reputation as a leader 
in pediatric AIDS.  When the nIh got 
around to establishing a national 
network of Centers for AIDS research, 
one of the first seven grants naturally 
went to einstein.  Dr. rubinstein was 
appointed director.

a gROWINg EPIDEmIC 
Meanwhile, the cases continued to 
mount. What started as a trickle soon 
became a flood.  The largest number 
of pediatric hIV infections in the 
nation appeared in the Bronx, where 
a terrible mix of poverty, drugs, and 
promiscuity proved to be the ideal 
incubator of the disease. Most of 
those children eventually found their 

way to Dr. rubinstein and his team  
at einstein.

Dr. rubinstein responded to the 
growing epidemic by opening a 
service for children with hIV at the 
einstein-affiliated hospital across the 
street, Jacobi Medical Center. It 
was the first, largest, and most com-
prehensive service of its kind, and a 
model for hospitals around the nation.  
By 1985, its second year, the service 
was caring for 60 children and almost 
200 family members.  

The following year, after realizing 
that many of these kids had never 
learned how to play or to socialize, 
he created a day-care center for 
children with AIDS.

Over at einstein's University 
hospital, Montefiore Medical Center, 
Karen hein, M.D., Clinical Professor of 
Pediatrics, launched a program for 
adolescents with hIV, another first.   

Later, Dr. rubinstein started a 
summer camp in the Catskills for the 
children and their families.  The name 
and location of the camp had to be 
kept secret, so as not to stir up fears 
and protests in surrounding communi-
ties. Dr. rubinstein himself attended, 
bringing along his twin girls and a 
variety of staff members.  

And, he was also a principal force 
behind a therapeutic playroom for 
children with hIV, funded by the 
Magic Johnson foundation, which 
opened at Jacobi in 1992. “We’re 
here today to forcefully declare that 
these children should get the very 
best care we can give them—medi-
cally, socially, and emotionally—for 
as long as we have them,” he said at 
the dedication ceremony.

“I never thought I would do so 
much work in social services.” says 
Dr. rubinstein. “But the reality of AIDS 
pushed us into it.” he further elabo-
rates in AIDS Doctors:

“I realized I was dealing with a 
totally different population. You  
cannot just see these patients for an 

such solutions would happen only 
after Dr. rubinstein had convinced 
somebody important that there was 
a problem, that these babies even 
existed.

fEaR aND LOaTHINg 
Dr. rubinstein kept at his seemingly 
quixotic quest. A scientist as well as a 
clinician, he knew that if he compiled 
enough data to support his theses, 
the medical establishment would 
have to respond. A big break came 
in 1982, when he was awarded the 
first national Institutes of health (nIh) 
grant to study AIDS in women and 
children, focusing on the epidemiol-
ogy, immunology, and pathogenesis 
of the disease.

from this work flowed a wave of 
findings, including evidence of links 
among the various immune disor-
ders affecting infants, mothers, and 
homosexuals. One piece of evidence, 
found in the blood of patients from 
all three groups, was a common 
antibody that reacted with T cells, a 
type of immune cell, the presumed 
target of the infection. Ominously, Dr. 
rubinstein found the same antibody 
in hemophiliacs who had come 
down with a mysterious immune 
disorder. The implication was that 
the blood supply was tainted. Again, 
no one in the United States wanted 
to hear of it, although his data did 
convince Japan to start screening its 
blood stores, using his antibodies. (In 
America, blood screening didn’t start 
until a few years later, in 1985, after 
the discovery of hIV, the virus that 
causes AIDS.)

In other studies, Dr. rubinstein 
and his colleagues in the Division of 
Allergy and Immunology were the 
first to clarify the epidemiology of the 
disease, identifying the major routes 
of transmission: from mother to fetus, 
through sexual activity, and through 
blood products. “We also suspected 
transmission through sharing needles 

because many of the mothers we 
identified as infected were substance 
abusers,” he says. 

nonetheless, scientific debate over 
transmission continued. “In fact, there 
was an editorial in the Journal of the 
American Medical Association in ’83 
or ’84 in which some prominent epi-
demiologists thought there might be 
casual transmission,” he recalls.  

It was exactly the wrong mes-
sage the public needed to hear.  
Communities across the nation  
had begun to panic, barring hIV- 
positive kids like ryan White, a young 
hemophiliac from Indiana, from 
attending school or participating  
in group activities.  

“I was almost assaulted after 
testifying in court in Brooklyn,” says 
Dr. rubinstein.  “The parents in one 
school wanted to remove children 
who were infected, but I testified 
that hIV was not transmitted through 
casual contact.  The parents got very 
upset, to the point where I had to be 
hauled out of the courtroom through 
a back door.”

The fear spread right to Dr. 
rubinstein’s front steps.  When he 
applied for a permit for a mod-
est addition to his home in a new 
York suburb, hundreds of neighbors 
protested, accusing him of planning 

“
”

... although Rubinstein was an eminent 
immunologist, he could not get anyone 
else to believe his unlikely analysis ... 
word quietly circulated that the Israeli-
born researcher had gone a little batty.

Einstein firsts:  
first day care center for children with AIDS   l  first AIDS Comprehensive    family Care Center  l  first camp for children with AIDS and their families      

 — randy Shilts
  And the Band Played On, 1987

Dr. Rubinstein pictured with magic 
Johnson at the dedication of the 
magic Johnson Playroom for  
children with aIDs.



   

... the real work in pediatric aIDs is  
just getting started at the global level.  

hour in your own clinic and say good-
bye and assume that ... there will be 
compliance ... It was clear from the 
beginning that you have to go much 
more into the socioeconomic situ-
ation of those families ... And that’s 
why I started this social medicine 
program here very quickly. At this 
point, we have social workers. We 
have outreach workers that go to 
the houses. You cannot treat these 
children without having this kind of 
outreach. It’s a futile exercise.”

OvERWHELmED
The first of those social workers was 
Dr. Anita Septimus, who started at 
einstein in 1985.  relatively new to 
social work and admittedly naïve 
about hIV/AIDS, Dr. Septimus was 
overwhelmed. “In the first month, we 
lost four babies. I told Dr. rubinstein,  
‘I didn’t come here to bury children.  
 I can’t handle it,’” she says. The work 
was infinitely heartbreaking, espe-
cially for a mother with four children 
of her own at home, including a two-
year-old. family and friends thought 
she was “nuts” to take the job in the 
first place.  

At Dr. rubinstein’s urging, she 
agreed to stay a while longer.  
Twenty-two years later, she’s still work-
ing with children and families with hIV.  
“Once I was involved in that work, I 
couldn’t turn back,” she says.  “It was 
very intense, very difficult.  But there 
were also beautiful lessons of love 
and care, coming especially from 
foster mothers who found out after 
the fact that their foster children  
were infected but would not give 
them back.”

Dr. Septimus started with 30 
families, a normal caseload.  Within 
months, her caseload doubled, and 
doubled again. She hired one assis-
tant, and then two more. The staff 
leapt from crisis to crisis, managing as 
best they could to make sure the chil-
dren and families received the care, 

support, and education they needed. 
early on, Dr. Septimus initiated a 
family-centered model for AIDS case 
management, a program that is still 
operational today. Still, many families 
disintegrated. “Boarder babies”— 
newborns abandoned by their moth-
ers, many infected with hIV themselves 
—began to fill the pediatrics wards of 
local hospitals. “It was so difficult to 
deal with it,” Dr. Septimus says, “and 
I always wondered why these babies 
were being born to suffer.”

But Dr. Septimus would come to 
learn, as Dr. rubinstein had learned 
before her, that there were extenu-
ating circumstances.  early in the 
epidemic, he made home visits in 
the South Bronx, which had come to 
resemble Dresden after the war. As  
he told the authors of AIDS Doctors,
“I had no idea what poverty was. So 
when you go into such an apartment, 
and you see a kid on the bare floor, 
with just a television set, a kid who’s 
living with rats, has never seen the 
ocean or a nice tree ... At that time, 
in ’84 and ’85, we had volunteers who 
took kids to the zoo, to the beach.  
And one of the kids, I’ll never forget 
it, when this kid saw the ocean, he 
thought it wasn’t real ...”

At einstein, Dr. rubinstein knew 
what the rest of the country was just 
beginning to figure out: that AIDS was 
no longer a problem limited to gays.  
It was also spreading among IV drug 
abusers, heterosexuals, women, and 
children, hitting poor minority neigh-
borhoods the hardest. he feared 

that hIV would soon make the leap 
from drug abusers to teens, and then 
it would proliferate among sexually 
active high schoolers. Accordingly, he 
lobbied for aggressive education in 
schools, but his pleas were dismissed 
by critics as alarmist.  Once again, he 
was tilting at windmills. 

“If you look at the projections, 
the numbers are grim,” he told the 
New York Daily News in 1985.  “I don’t 
think there’ll come a time when AIDS 
will have passed into history.  There 
are a few million carriers, some may 
develop the disease in 10 or 20 years.”  

In a perfect world, such projec-
tions would have translated into even 
more support for AIDS-related health 
care. But einstein’s Division of Allergy 
and Immunology consistently had to 
struggle to keep its clinics afloat and 
to mute neighborhood opposition to 
expanded AIDS services. In 1991, the 
Division lost almost one million dollars 
in state and private grants for its clin-
ics, which had served 1,200 patients 
the previous year.

TuRNINg POINTs
Despite all the gloom and doom, 
einstein’s infectious disease specialists 
were making headway.  early in the 
epidemic, they found that intrave-
nous gamma globulin—a blood 
product rich in antibodies—helped 
prevent bacterial infections and 
T-cell attrition in children with AIDS, 
significantly improving survival rates.  
“Without gamma globulin, most of 
these patients would have died within 
a few years,” says Dr. rubinstein.  
“It gave us time to tide over many 
patients until hAArT [highly active 
antiretroviral therapy] came into 
play” in the mid-nineties.

The group’s educational efforts—
ranging from one-on-one sessions to 
community forums to public health 
campaigns—also made a difference, 
persuading countless women to 
get tested for hIV, to take precau-

Caption Caption Caption
Caption Caption
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tions against the virus, and to avoid 
becoming pregnant if they were 
already infected.

The most significant advance in 
pediatric AIDS was Zidovudine, better 
known as AZT, the first of many  
antiretroviral medications to come.  
AZT was approved for use in adults 
in 1987, though it didn’t become a 
staple for preventing mother-to-infant 
transmission until trials were com-
pleted in 1994. Again, Dr. rubinstein 
played a role in this treatment 
milestone. his studies were the first to 
show that, in some pregnant women 
with hIV, transmission of the virus 
occurs at the cusp of the first and 
second trimesters, not only at deliv-
ery or through breast feeding. This 
finding figured in the development 
of Protocol 076, the guideline for 
administering AZT to pregnant women 
infected with hIV.  

Within a few years, new cases of 
pediatric AIDS began to plummet.  
The worst of the epidemic was over.

“It’s very unusual now,” says Dr. 
rubinstein. “Last year, I think we had 
two new patients.”

LINgERINg EffECTs
The pediatric AIDS epidemic in the 
United States may have subsided, 
but its effects linger. Thanks to Dr. 
rubinstein and colleagues, many of 
the first children with hIV are still with 
us, moving through adolescence into 
adulthood, presenting a whole new 
challenge to health-care workers.  

“now we are struggling with 
medical compliance,” explains Dr. 
Septimus, whose staff follows some 
two dozen of these patients. “They’re 
angry. They don’t want to be differ-
ent. They don’t want to take medica-
tions or use protection or tell their 
partners.  They are typical teenagers 
who do not listen.”

Many of these teens have no par-
ents or have left their foster homes, 
struggling to survive on the street.  

Some disappear for months at a time, 
calling the social workers only when 
they are in crisis, with dismally low  
T-cell counts and high viral loads. “We 
have to constantly run after them,” 
she says. “We have a few encourag-
ing cases, who are in college or in 
stable relationships. But for the most 
part, it’s a huge challenge.”

Unfortunately, many healthy teens 
are just as complacent about hIV, 
a source of great worry in the AIDS 
health-care community. “no matter 
how strong the message—get tested, 
use precautions, consider everybody 
as a potentially hIV-infected person 
—it’s not getting across,” says Dr. 
Septimus. “They grew up in a different 
time. It is almost like they have to re-
learn what we learned the hard way, 
and that is very scary.”  

JusT gETTINg sTaRTED  
With pediatric AIDS on the wane, Dr. 
rubinstein has shifted his clinical focus 
back to patients with primary, or con-
genital, immune deficiencies, one of 

his specialties before the epidemic 
struck.  

his AIDS research continues, how-
ever. “I am very pleased to see fewer 
hIV-infected women and children,” 
he says. “But there is a lot of work that 
has to be done in developing coun-
tries.” In one research project, he is 
developing an anti-hIV contraceptive 
gel based on urea, a natural compo-
nent of urine. he also hopes to resur-
rect his long-standing AIDS vaccine 
studies, which have been sidelined for 
lack of funding.  

Despite all these accomplishments 
in the United States, the real work in 
pediatric AIDS is just getting started at 
the global level. At the most recent 
International AIDS Conference, 
experts noted that 2.5 million children 
under age 15 worldwide are infected 
with hIV.  

Einstein firsts:  
first nIh-funded pediatric AIDS  research program  l  first pediatric AIDS     neurodevelopmental study   l   first playroom for children with AIDS

e

Dr. arye Rubinstein and Dr. anita 
septimus, still working together more 
than 25 years after pediatric aIDs 
was first identified at Einstein.
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A
lbert einstein College of 
medicine’s Center for 
AidS research (CfAr) 
was created in 1988 with 

funding from the national institutes 
of health (nih), largely to capital-
ize on the College’s unmatched 
expertise in pediatric AidS. As the 
incidence of the childhood form of 
the disease began to wane (at least 
in the western world), CfAr began 
to evolve, broadening its mission to 
address everything from delineat-
ing the molecular biology of hiV to 
preventing the spread of infection 
by understanding the behavior 
of substance abusers in the bronx 
and sex workers in mumbai, india.  
today, under the direction of harris 
goldstein, m.d., the Center sup-
ports the work of some 60 principal 
investigators in seven major areas: 
developmental therapeutics, epide-
miology, hiV-associated pathogens, 
immunology, substance abuse and 
behavioral interventions, viral patho-
genesis, and international outreach.  
to illustrate the current scope of AidS 
research at einstein, three ongoing 
CfAr projects are described below: 
two novel methods of attacking 
hiV—radioimmunotherapy and 
prefabricated immunity—and a 
grassroots program for people with 
hiV in rwanda, informed by lessons 
learned fighting the epidemic here in 
the bronx.

a smaRT BOmB aImED  
aT HIv
A decade ago, highly active anti-
retroviral therapy, also known as 
hAArT, revolutionized the treatment 
of AIDS, transforming infection with 
hIV from a fatal illness into a manage-
able chronic disease. What the next 
breakthrough will be is not clear, but a 

highly promising candidate is radioim-
munotherapy, in which antibodies are 
used to ferry a lethal dose of radiation 
directly to cells infected with hIV.  

Left alone, hIV infection progresses 
as the virus hijacks T cells—which 
orchestrate the body’s response 
to intruders—and turns them into 
factories for making hIV. new copies 
of the virus are then released into 
the bloodstream, where they infect 
more T cells, steadily weakening the 
immune system.

hAArT breaks this vicious cycle 
by blocking viral replication in 
newly infected T cells. established 
T-cell infections, however, are left 
untouched. Thus, hAArT can control 

hIV infection, but it cannot cure it.
“You can treat patients with anti-

viral drugs for years and they will have 
no detectable virus in the blood-
stream,” says harris Goldstein, M.D., 
Professor of Pediatrics and Micro- 
biology & Immunology. “But within 
weeks after stopping therapy, the 
virus comes right back because there 
are all these pockets of hIV-infected 
cells. It’s like the Taliban hiding in the 
caves in Afghanistan. When you stop 
bombing, they come right out and 
start fighting all over again.  So, the 
question is, can we come up with a 
therapy that can specifically target 
hIV-infected cells and eliminate those  
reservoirs of hIV?”

One answer may be radioim-
munotherapy, or rIT, which marries 
the specificity of antibodies with the 
destructive power of radiation, in the 
form of a few molecules of a radioac-
tive isotope.  Because each type of 
antibody is specific for only one type 
of antigen, the radiation can be tar-
geted with great precision, minimizing 
collateral damage to healthy cells.  
It’s the medical equivalent of a  
smart bomb.

rIT was originally developed as a 
treatment for cancer.  Two rITs were 
recently approved for treating lym-
phoma.  now, researchers at einstein 
are trying to adapt this technology for 
fighting infection with hIV. 

Since viruses are much different 
from cancer cells, the creation of a 
radioimmunotherapy for hIV posed 
significant challenges.  Viruses are 
mere wisps of DnA or rnA wrapped 
in a thin protein coat.  Simple, tough, 
and resilient, they slough off radia-
tion like rainwater and can readily 
repair any damage that might occur.  
What’s more, hIV can hole up in T 
cells, beyond the reach of antibodies. 

“So, our approach is not to 
target the viral particles but rather 
T cells that harbor the virus,” says 
study leader ekaterina Dadachova, 
Ph.D., Associate Professor of nuclear 
Medicine and Microbiology & 
Immunology. “The good thing is that T 
cells are among the most radiosensi-
tive cells in the body.” 

Dr. Dadachova’s immunotherapy 
consists of an antibody for glyco-
protein 41 (gp41) and a radioactive 
isotope called Bismuth-213, bound 
together with a special molecule 
known as a ligand. The gp41 antibody 
was selected because its correspond-
ing glycoprotein is reliably expressed 
on the surface of T cells infected with 
hIV and, unlike other hIV-related 
glycoproteins, it usually doesn’t shed 
into the bloodstream.  Bismuth-213 
was chosen because of several 

characteristics, including a half-life of 
46 minutes. Such a decay rate allows 
just enough time for the treatment 
to be prepared and administered 
and for the radioactive antibodies 
to do their job, but not so much time 
that the patient would have to be 
sequestered for very long. After four 
hours, Bismuth-213’s radioactivity falls 
to negligible levels.

The treatment, given as an intra-
venous infusion, would be comple-
mented with a dose of hAArT, so as 
to destroy the viruses when they are 
flushed out of their “caves.”

With so many pieces needed to 
make the rIT puzzle, Dr. Dadachova 
has had to call on the expertise of 
a wide variety of researchers. her 
collaborators at einstein include 
Arturo Casadevall, M.D., Ph.D., the 
Leo and Julia forchheimer Professor 
of Microbiology & Immunology and 
Chair of the department, who is also 
collaborating with Dr. Dadachova on 
developing rITs for melanoma, fungi, 
and bacteria; Dr. Goldstein, who spe-
cializes in mouse models of hIV and 
in the pathogenesis and treatment 
of hIV disease; and Mahesh Patel, 
M.D., Assistant Professor of Medicine, 
a researcher in Dr. Goldstein’s lab.  
In addition, the human monoclonal 
antibodies were provided by Susan 
Zolla-Pazner, Ph.D., an immunolo-
gist at nYU School of Medicine, the 
ligand by Martin Brechbiel, Ph.D., an 
investigator in the radiation oncol-
ogy branch at the national Cancer 
Institute, and the isotope by Alfred 
Morgenstern, Ph.D., and Christos 
Apostolidis, Ph.D., nuclear chemists at 
the Institute for Transuranium elements 
in Germany.

In an encouraging start, Dr. 
Dadachova and her colleagues, sup-
ported by a CfAr pilot project award, 
have demonstrated that the treat-
ment is effective at killing T cells both 
in vitro and in vivo, the latter involving 
two different models of mice with hIV.  

results of their proof-of-principle study 
were published in PLoS Medicine.

The technology has already been 
licensed to a commercial partner, 
which is working to make large quan-
tities of clinical-grade antibodies.  
Clinical trials are perhaps a year or 
two away.

Dr. Dadachova predicts that rIT 
can also be developed for other infec-
tious diseases, including those caused 
by antibiotic-resistant microbes. n

CusTOm-maDE ImmuNITy
One of nature’s most crafty viruses, 
hIV is able to dodge just about every-
thing that the immune system can 
throw its way.  But a small percentage 
of people infected with hIV manage 
to keep the virus in check without 
any medications. The secret to these 
“elite controllers,” who number about 
one out of 300 people with hIV, may 
be in having T cells that are highly 
efficient at eliminating cells infected 
with the virus. 

Unfortunately, these super T cells 
cannot be transplanted from one 
patient to another. “Your own  
T cells would reject them, or they 
would attack your cells,” explains                
Dr. Goldstein. 

But the researcher may have 
discovered a way to get around this 
immunological roadblock. It appears 
that some T cells from elite controllers 
have a receptor that is particularly 
adept at recognizing cells infected 
with hIV, which express unique epi-
topes (antigenic fragments of the 
virus) on their surface. Based on that 
insight, Dr. Goldstein surmised that it 
might be possible to confer immunity 
to hIV by transplanting into patient's 
T cells the genes that code for this 
receptor.

The first step in creating this 
therapy was to clone the genes for 
the receptor. next, the cloned copies 

aIDs IN THE 21sT CENTuRy: 
Confronting the Challenge  
          at home and abroad 
  

“ ”
... the question is, can we come up 
with a therapy that can specifically 
target HIv-infected cells and eliminate 
those reservoirs of HIv?
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were inserted into lentiviruses—a type 
of virus skilled at inserting its genetic 
cargo into the DnA of other cells.   

At this point, the therapy, dubbed 
“prefabricated immunity” by Dr. 
Goldstein, can be applied to any 
patient. When the lentiviruses are 
incubated with T cells collected from 
a patient with hIV, those cells would 
incorporate the new receptor genes 
and—when infused back into the 
patient—be programmed to express 
the corresponding highly reactive 
hIV-specific surface receptor.

 “In theory, if you give those 
altered T cells back to the patient, 
they will be armed to recognize hIV 
and eliminate infected cells,” says 
Dr. Goldstein. Thus far, his group has 
shown that this novel therapy potently 
blocks hIV infection in mice.

Since the virus has a remarkable 
ability to mutate, the ultimate version 
of the therapy will transfer genes 
for as many as ten different hIV 
receptors. “This would immediately 
provide the recipient’s immune 
system with the capacity to recog-
nize ten different epitopes of hIV at 
exactly the same time—essentially 
parallel immune processing, ” says Dr. 
Goldstein. “hIV may mutate in one 
direction or another, but there would 
still be a T cell there to recognize it.”  

A similar broad-spectrum 
approach is used in hAArT, where 
a variety of antiretroviral drugs are 
thrown at hIV at once, reducing the 
chances that the virus will happen 
upon a successful mutation.

Dr. Goldstein does not imagine 
that prefabricated immunity will cure 
patients infected with hIV. But it could 
prove to be a life-saving immune-sys-
tem boost for the 20 to 30 percent of 
hIV patients who don’t respond well 
to antiretroviral medications.

The treatment might also be use-
ful in preventing infection following 
acute exposures to hIV—for example, 
after needle-stick injuries (which are 
distressingly common among health-
care workers) or after high-risk sex. “If 
you attack the virus very rapidly and 
eliminate it, you may prevent infec-
tion,” he says.  

Assuming prefabricated immunity 
is shown to be effective in clinical tri-
als, Dr. Goldstein expects that it would 
move rapidly through the approvals 
process.   “Our approach uses tools 
that have already been approved 
for patient use, so we wouldn’t have 
to get approval for a whole new 
therapy, just a variation,” he says.  
“Therefore, I am hopeful we are talk-
ing in terms of years as opposed to 
decades.” 

Like radioimmunotherapy, prefab-
ricated immunity could conceivably 
have applications well beyond AIDS.  
“This is exciting because it is a com-
pletely new approach to therapy that 
may be effective against any viral 
infection,” says the researcher. 

Although sophisticated and costly 
molecular biology tools are needed 
to make prefabricated immunity, Dr. 
Goldstein believes the therapy could 
be adapted for use in the developing 
world.  “In terms of the technique 
involved, it’s very straightforward,” he 
says. “Once the lentivirus is made, I 
could train you to make the therapy 
in about an hour.  You would need 
an incubator, a hood, and you would 
have to know how to collect blood 
and isolate T cells.”

Manufacturers, he adds, have a 
way of making products less and less 
expensive.  “Ten years ago, everyone 
said that we couldn’t afford to bring 
antiretroviral therapy to people in 
Africa because it was too expensive.  
Well, that was proved to be wrong.” n 

HELPINg RWaNDa HEaL
even the word “incomprehensible” 
doesn’t seem strong enough to 
describe the recent history of women 
in rwanda.  

In a hundred-day period in 1994, 
rwandan soldiers and hutu gangs 
slaughtered 800,000 Tutsis and moder-
ate hutus.  A quarter-million women 
were raped, and tens of thousands 
were infected with hIV.  A decade 
later, many of them were dying  
of AIDS.

The story gets worse.  Before inex-
pensive antiretroviral therapy arrived 
in rwanda in mid-2004, the drugs 
were given to the alleged rapists in 
international prisons, but not to their 
deathly ill victims in rwanda.  

fortunately, this last injustice is 
now being rectified.  In 2004, two 

physicians and an activist-journalist 
from America teamed with a group 
of the survivors,  rwandan officials, 
and a handful of nongovernmental 
organizations (nGOs) to create 
Women’s equity to Access to Care 
and Treatment, or We-ACTx, which 
delivers a wide range of services to 
women in rwanda.

One of those physicians is Kathryn 
Anastos, M.D., Professor of Medicine 
and epidemiology & Population 
health, a specialist in ambulatory 
care for urban minorities with hIV.  
Soon after hearing the survivors’ pleas 
for help, Dr. Anastos and We-ACTx’s 
two other founders—Dr. Mardge 
Cohen and Anne-Christine d’Adesky 
—traveled to Africa to see what they 
could do.  

“The women told us, ‘A lot of 
people come, and nobody comes 
back,’” says Dr. Anastos.  “So, we did 
go back.  We went back really, really 
fast.  It was too heartbreaking.  Plus, 
I’m a doctor.  I knew we could turn 
things around.”  

Back in the 1990's, she faced a 
similar situation in the South Bronx, 
one of the nation’s first communities 
to be ravaged by hIV and one of the 
last to get appropriate treatment. 
At Bronx-Lebanon hospital and then 
at Montefiore Medical Center, Dr. 
Anastos played a central role in 
building hIV clinics and services for 
underserved neighborhoods and, 
when effective drug therapy became 
available, reversing the course of the 
disease in those living with hIV.  

The fact that government agen-

cies, health-care providers, and 
society at large ignored this popula-
tion for so long, rankles her still.  “I 
was outraged at how my patients 
were described in both the lay and 
medical literature, as if they were 
perpetrators and not victims,” she 
says.  “This was especially true for the 
women.” 

A self-described child of the ’60s, 
Dr. Anastos decided early in her 
career to change the system from 
within.  In 1993, while working at 
Bronx-Lebanon, she won a grant from 
the national Institutes of health to 
lead the new York consortium of the 
Women’s Interagency hIV Study 
(WIhS), a study of the natural history 
of hIV infection in women at six sites 
around the country. “There was no 
information about how to treat my 
patients, especially the women, and 
there is still little information about 
men of color,” she explains.  Thirteen 
years on, WIhS continues, now at 
Montefiore.

In rwanda, half a world away, Dr. 
Anastos found a similar challenge: 
a large number of women with hIV 
living in communities with scant 
health-care resources.  however, 
the We-ACTx team was careful not 
to impose Western solutions on an 
African population, an approach that 
has failed numerous times in the past.  
Instead, the team simply asked what 
the women and the government 
wanted.  Most of all, the rwandans 
wanted help with getting hIV-related 
care and getting enough to eat. “It 
was a real lesson in how to prioritize,” 
says Dr. Anastos, who directs We-
ACTx’s medical activities.

At the rwandan’s behest, We-
ACTx established two comprehensive 
health clinics for genocide and 
rape survivors, widows, and orphans.  
Staffed by local doctors and We-
ACTx-trained nurses, the clinics now 
serve more than 4,000 patients.  
There’s also a health program for 

children with hIV and their families, 
a voluntary counseling and testing 
program, and a nascent national cer-
vical cancer screening program. 

A variety of nonclinical projects 
have been started as well, including 
a supplemental nutrition program, 
small income-generating projects, a 
program for training hIV trainers and 
peer educators, and a pilot legal 
aid training program for paralegals 
and community advocates on issues 
related to hIV/AIDS and sexual 
violence. Dr. Anastos’s 19-year-old 
daughter has also pitched in, creat-
ing a school tuition-support program 
for young children, linking families 
and communities in rwanda with 
those in the United States. A total of 
24 rwandan nGOs are now involved 
in the organization’s activities.

In addition, We-ACTx is examin-
ing various aspects of hIV disease 
in rwandan women, a sister study 
to the U.S.-based WIhS, funded 
by the national Institute of Allergy 
and Infectious Diseases. As with the 
clinical programs, the research was 
undertaken with enthusiastic local 
support. “The community drives the 
care,” Dr. Anastos says. “nothing 
that we do in rwanda would have 
succeeded without the government, 
without the grassroots organizations or 
the women themselves.  What we are 
is the facilitator.”  

It’s a model that she hopes others 
will emulate.  “We are not the only 
people saying this, but the answer 
to AIDS in Africa and Asia is that you 
have to empower women,” she says.  
“Women hold families together.  In 
many of these agrarian communities, 
they are doing most, if not all, of the 
field work.  The more you empower 
women, the greater the community 
cohesiveness, and the greater the 
community’s ability to take care 
of itself.”

  
 

“ ”
The more you empower women, the  

greater the community cohesiveness,  
and the greater the commmunity's 

ability to take care of itself. 

e

Certain aIDs patients can keep HIv 
at bay without drugs. some of their 
T cells have a cell-surface receptor 
that recognizes HIv-infected cells. 
Dr. goldstein is developing an aIDs 
therapy to equip patients’ T cells 
with cloned copies of the gene for the 
receptor. This illustration shows a T 
cell (lower right) with a receptor that 
is binding to a cell infected with HIv.
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anogram for nanogram, human 

embryonic stem cells are certainly the 

most controversial of biological entities 

and may rank as the most valuable 

as well. with their unique ability to multiply indefi-

nitely and to develop into virtually any cell type, 

embryonic stem cells offer limitless potential for 

regenerating tissues and curing disease. 

Unfortunately, the hype and contro-
versy obscure some key facts: Very 
little is known about the basic biology 
of these cells, which were first isolated 
only nine years ago. And from a 
therapeutic standpoint, embryonic 
stem cells themselves are useless. 

“human embryonic stem cells 
can’t cure anything,” notes Dr. eric 
Bouhassira, Professor of Medicine 
(hematology) and Cell Biology at 
einstein. “To cure diseases, you need 
to change embryonic stem cells into 
more specialized cells that can then 
be transferred to patients.”

Dr. Bouhassira has been study-
ing human embryonic stem cell at 
einstein  since 2001. he was the orga-
nizing force behind the three-year, 
$3 million center grant for human 
embryonic stem cell research that 
einstein received from the national 
Institutes of health in 2005, one of only 
six such grants awarded. fully half the 
federal money goes to the Center’s 
core facility, where a lab manager 
and two technicians culture two lines 
of human embryonic stem cells. 

President Bush has restricted 
federal funding to human embryonic 
stem cell lines created before August 
9, 2001. The two cell lines being 
studied at einstein were provided by 
Dr. James Thomson of the University 
of Wisconsin, the researcher who first 

isolated human embryonic stem cells 
and grew them in tissue culture.

Dr. Bouhassira directs the new 
center, called the einstein Center 
for human embryonic Stem Cell 
research. he and three other 
einstein researchers—Dr. Sanjeev 
Gupta, Professor of Medicine (liver) 
and Pathology; Dr. Carl Schildkraut, 
Professor of Cell Biology; and Dr. 
Arthur Skoultchi, Professor and Chair 
and Judith and Burton P. resnick 
Professor of Cell Biology—serve as the 
center’s principal investigators. All 
four are working to advance funda-
mental knowledge of human embry-
onic stem cells. “You have to remem-
ber that we’ve only known since 1998 
how to grow human embryonic stem 
cells,” says Dr. Bouhassira.  “So there is 
a great need to gain insights into the 
basic biology of human embryonic 
stem cells if we’re ever going to use 
them clinically in patients. This fun-
damental knowledge will help us to 
maintain these cells in an undifferenti-
ated state, to determine which cell 
lines are suitable for use in patients 
and—perhaps most important—to 
control when stem cells differentiate 
and what types of cells they become. 

“for example,” Dr. Bouhassira asks, 
“what are the signals that tell an 
embryonic stem cell to stop making 
identical copies of itself and instead 
begin differentiating into a muscle, 
blood or other type of cell? Learning 
the answer will improve our ability  
to induce stem cells to differentiate in 
the first place and then, hopefully, 
help us coax them to differentiate 
into the particular cell types we want.” 

Changing stem Cells Into Red Cells
human embryonic stem cells are 
“pluripotent”—able to form all cell 
lineages in the body. They differenti-
ate into more specialized progenitor 
cells referred to as “multipotent” 
stem cells that can form several dif-
ferent cell lineages. Dr. Bouhassira’s 

Human Embryonic  
Stem Cells:
Investigating the Origins of the species

above: field scanning electron- 
micrograph of two human embryonic 
stem cells (1650x); Right: artist's con-
ception of the human embryonic 
stem cells in the inner cell mass of an 
early-stage embryo called a blasto-
cyst. These cells can differentiate 
into the more than 200 different cell 
types in the human body. 
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work focuses on directing human 
embryonic stem cells to differentiate 
into multipotent hematopoietic stem 
cells that, in turn, differentiate into red 
cells, T cells, platelets and all the other 
cell types that comprise the blood. 
One possible practical applications of 
this research: providing patients with 
immunologically compatible bone 
marrow transplants. 

for some 50 years, people with 
leukemia, lymphoma, aplastic ane-
mia and genetically compromised 
immune systems have been treated 
with bone marrow transplants. The 
usual procedure is to destroy the 
patient’s own (diseased) bone 
marrow cells using radiation or che-
motherapy, then infuse the donated 
marrow into the patient. 

Successful bone-marrow trans-
plants provide patients with a fully 
functioning bone marrow—evidence 
that some of the donated marrow 
cells successfully spawned all the 
cells needed for the patients’ blood 
and immune systems. A 1996 study in 
Science showed that lethally irradi-
ated mice could be “rescued”—their 
blood and immune systems entirely 
restored—with just a single hemato-
poietic stem cell. Although hemato-
poietic stem cells comprise less than 
0.01 percent of bone marrow cells in 
adults, each day they replace the 
body’s red cells at a rate of about 
two million per second. 

while stem cell transplants 
have saved tens of 
thousands of lives, many 

recipients have died because the 
newly formed immune system mounts 
an immunological attack on recipi-
ents’ tissues. “A reliable technique 
for turning embryonic stem cells into 
hematopoietic stem cells could save 
lives by expanding the immunological 
diversity of hematopoietic stem cells 
available for transplant,” says  
Dr. Bouhassira. 

Inducing human embryonic stem 
cells to develop into hematopoietic 
stem cells, he notes, could in turn 
result in another practical payoff: 
These hematopoietic stem cells could 
be made to function as red-blood-
cell-producing “factories” for patients 
needing transfusions. 

guiding the differentiation 
of embryonic stem cells is 
difficult work—“a scientific 

nightmare,” according to a recent 
Scientific American article. So it’s no 
surprise that making embryonic stem 
cells develop into fully functioning 
hematopoietic stem cells—usable for 
stem cell transplants or producing red 
cells for transfusion—has proven quite 
a challenge.  

“Our lab and others have induced 
human embryonic stem cells to 
develop into hematopoietic stem 
cells, but they don’t engraft in the 
bone marrow, apparently because 
they’re at an immature stage,” says 
Dr. Bouhassira. The problem: As mam-
mals develop in utero, blood with 
three different types of hemoglobin 
is made sequentially in three differ-
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DNA SEGMENT FROM A PORTION OF THE IGH LOCUS

Electron micrograph of adult human 
hematopoietic stem cells, found in 
bone marrow, which form cells of the 
blood and immune system.

ent organs: first in the embryonic 
yolk sac, then in the fetal liver, and 
finally—beginning just before birth— 
in the bone marrow.  These different 
red cells presumably are made by 
hematopoietic stem cells at different 
stages of maturity.

To make clinically useful hemato-
poietic cells from human embryonic 
stem cells, the challenge is to reca-
pitulate, in petri dishes, the matura-
tion of hematopoietic stem cells that 
occurs over nine months in the womb. 
Dr. Bouhassira hasn’t achieved that 
goal yet, but he can point to some 
accomplishments.

recently, Dr. Bouhassira co-cul-
tured human embryonic stem cells 
with a line of human fetal liver cells 
that had been “immortalized” by Dr. 
Gupta (see page 19). This technique 
proved to be the most efficient yet 
devised for coaxing human embry-
onic stem cells into hematopoietic 
stem cells (and the safest, since it 
avoids the risk that viruses from mice 
or hamsters—the traditional sources 
of co-culture tissues—might contami-
nate the stem cells.) 

Upon transfer to a different culture 
medium, these hematopoietic stem 
cells formed red cells resembling the 
early type formed in the embryonic 
yolk sac. And when allowed to stay in 
the culture medium for an additional 
two weeks, these hematopoietic stem 
cells developed into a more mature 
type of red blood cell resembling 
those made by the fetal liver. “You 
could say we are nearing our goal of 
obtaining adult hematopoietic stem 
cells that can engraft in the bone 
marrow or form adult red blood cells,” 
says Dr. Bouhassira.

Beginning on the next page we 
describe the research approaches of 
the four principal investigators in the 
einstein Center for human embryonic 
Stem Cell research. On page 21 is a 
Q and A with Dr. Mark Mehler regard-
ing his work with neural stem cells.
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dividing embryonic stem cells to 
instead undergo differentiation, for 
example. Since a cell’s replication 
program reflects its epigenetic state, 
the SMArD technique can reveal 
much about the epigenetic state of 
human embryonic stem cells.

 for example, a study published 
last year in Nature Genetics found 
that long-term passaging needed to 
preserve embryonic stem cell lines 
results in aberrant methylation of 
gene promoter regions—the same 
epigenetic phenomenon observed in 
almost all human cancers. Such “epi-
mutations” mean that cells derived 
from these stem cells might differenti-
ate abnormally or might pose a haz-
ard if used therapeutically. Are these 
epigenetic changes permanent? 

Since a cell’s replication program 
reflects its epigenetic state, SMArD 
can help answer this question. Dr. 
Schildkraut will use SMArD to com-
pare human embryonic stem cells 
obtained at different passage num-
bers, the hematopoietic stem cells 
they initially form, and later-stage 
hematopoietic stem cells derived 
from human fetal livers. The results 
should show whether epimutations 
acquired in culture are permanent or 
are reset during differentiation.

SMArD may also show if stem cells 
are healthy enough for therapeutic 
uses—for deriving hematopoietic 
stem cells for use in transplants, for 
example. researchers using SMArD 
could compare their stem cells’ repli-
cation program with the replication 
program known to characterize 
healthy stem cells. A close match 
would allow therapy to proceed.

The replication fork (to left of figure) is where two 
complementary DNA strands separate to permit 
their duplication.The SMARD technique (near left) 
uses the model system Igh, the gene that codes 
for the heavy chain of immunoglobulin, to study 
DNA replication. Researchers using fluorescence 
microscopy can directly visualize Igh replication 
origins and track the speed and direction of the 
replication fork as the DNA unzips. In this figure, 
SMARD reveals the formation of Igh replication forks 
in a human embryonic stem cell line. Each yellow 
arrow shows the position of the Igh replication 
fork in a different cell, resulting in a time-lapse 
illustration of replication-fork progression. By 
applying SMARD to human embryonic stem cells 
and cells derived from them, Dr. Schildkraut’s lab 
will determine how the DNA replication program 
changes during development. At the top of the figure 
is the genomic map of one DNA segment (161 kb) 
containing part of the Igh locus and the indicated 
genes.The colors of the molecules in the figure 
indicate the fluorescent probes used to identify this 
DNA segment in each cell (blue) and to pinpoint the 
direction of replication fork progression in each cell 
(from red to green).

CaRL sCHILDKRauT, Ph.D.
Their unique abilities notwithstand-
ing, stem cells cannot readily be 
distinguished from other cells in the 
body—one reason that isolating 
human embryonic stem cells proved 
so difficult. This poses a problem for 
scientists manipulating them for thera-
peutic use: how do you screen cell 
lines to make sure they’re safe to use? 
research being carried out in Dr. Carl 
Schildkraut’s laboratory could help in 
that effort.

At any given moment, millions of 
cells in our bodies are undergoing 
mitosis—each replicating its DnA 
in preparation for dividing to form 
two daughter cells that may later 
undergo mitosis themselves. Dr. 
Schildkraut studies this series of events 
between one cell division and the 
next, known as the cell cycle. his spe-
cial focus is DnA replication, which 
occurs during the so-called S phase 
of the cell cycle.

each gene in a mammalian cell 
follows its own DnA replication ‘pro-
gram’ that includes several param-
eters: the timing of its replication in S 
phase (some genes replicate early, 
others later); the location of its “repli-
cation origins”—special DnA regions 
responsible for initiating the duplica-
tion  of nearby DnA; where in the 
nucleus the gene replicates (in the 

middle or on the periphery, for exam-
ple); and for each gene, the direction 
in which replication proceeds along 
the replication fork, the Y-shaped 
structure formed when the double-
stranded DnA molecule unwinds so 
that both single strands can serve as 
templates for DnA replication. 

“All cells in a person or animal 
could theoretically use the same rep-
lication program to reproduce their 
genomes,” says Dr. Schildkraut.  “But 
we know that cells of different tissues, 
and cells at different stages of devel-
opment, actually have very different 
programs. each cell type must follow 
its own replication program precisely 
to develop normally.” 

Dr. Paolo norio, an instructor in 
Dr. Schildkraut’s laboratory, recently 
developed Single Molecule Analysis 
of replicated DnA (SMArD)—a 
powerful approach for studying DnA 
replication by looking at individual 
DnA molecules. 

Taking SMArD “snapshots” at 
different stages of stem-cell develop-
ment yields a time-lapse image show-
ing how the cell’s replication program 
changes over time (see figure above). 
Dr. Schildkraut is using SMArD to 
reveal how epigenetic mechanisms 
influence stem-cell differentiation.

One major epigenetic mechanism 
involves adding methyl (Ch3) groups 
to a gene’s DnA, which has the 
effect of silencing that gene so that it 
can’t be expressed until those methyl 
groups are removed. 

By silencing some genes and 
allowing others to be expressed, 
epigenetic mechanisms control 
embryogenesis—signaling indefinitely 



   

with cells derived from them—the 
reason none of the cell lines now eligi-
ble for federal funding are suitable for 
human studies. So the goal is to cul-
ture embryonic stem cells on human 
tissues—and Dr. Gupta has shown 
that fetal tissues, obtained from the 
human fetal Tissue repository at 
einstein, may fulfill this nurturing role.

Dr. Gupta “immortalized” fetal 
hepatic progenitor/stem cells by 
introducing the gene for the catalytic 
subunit of human telomerase. By 
repairing the ends of chromosomes, 
the telomerase enzyme prevents the 
chromosomal shortening that eventu-
ally stops cells from dividing further. 

These so-called fh-B cells not 
only support the growth of human 
embryonic stem cells but can trigger 
stem-cell differentiation as well: Drs. 
Gupta and Bouhassira obtained 
hematopoietic stem 
cells by co-culturing 
human embryonic 
stem cells with 
immortalized fh-
B cells. Based 
on this success, 
Dr. Gupta will 
test whether 
other fetal 
tissues, such as 
fetal pancreatic 
cells, will also prove 
capable of directing 
the differentiation of 
embryonic stem cells. 
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epimutations may be temporary.”
The second aspect of Dr. 

Bouhassira’s basic research on 
human embryonic stem cells involves 
coaxing them to differentiate into 
mature red blood cells. As noted on 
page 16, he has successfully directed 
embryonic stem cells to differentiate 
into fetal red cells but not yet into 
adult red cells mature enough for 
transfusion. 

To try to overcome this hurdle, Dr. 
Bouhassira will use his rCMe tech-
nique to insert into embryonic stem 
cells the adult globin gene along with 
promoter and enhancer regions that 
allow for globin expression in fetal 
red blood cells. This insertion should 
result in red blood cells that express 
adult hemoglobin along with fetal 
hemoglobin. “We’re hopeful that this 
technique can supply a ready source 
of blood cells that are suitable for use 
in transfusion,” says Dr. Bouhassira.

between which two genes—the new 
gene will reside. Just as important, 
rCMe allows researchers to precisely 
calibrate the expression level of the 
newly inserted gene. 

Dr. Bouhassira will completely 
methylate the globin gene in vitro 
and then, using rCMe, insert this 
epigenetically silenced gene into 
a human embryonic stem cell.  for 
comparison, he will do a similar inser-
tion using a normal (unmethylated) 
version of the globin gene. 

“A major remodeling of epigenetic 
information occurs as embryonic 
stem cells differentiate into red blood 
cells,” says Dr. Bouhassira. By following 
the fate of this purposely epimutated 
globin gene, we can learn whether 
remodeling includes erasing epimuta-
tions. If the embryonic stem cell can 
restore the globin gene to normal 
function by unmethylating it, then 
we won’t need to worry so much 
about the epigenetic status of human 
embryonic stem cells, because these 

ERIC BOuHassIRa, Ph.D.
Like his colleague Dr. Schildkraut, Dr. 
Bouhassira is interested in epigenetic 
mechanisms and how they influence 
the health of human embryonic stem 
cells. But rather than studying DnA 
replication, Dr. Bouhassira is focus-
ing on the epigenetic mechanisms 
themselves.

his laboratory will determine the 
DnA methylation patterns of several 
genes, including the alpha and beta 
globin genes that are expressed 
when human embryonic stem cells 
differentiate into hematopoietic 
stem cells. he will also purposely “epi-
mutate” a gene by studding it with 
methyl groups, then insert that gene 
into human embryonic stem cells and 
observe the consequences.

“We know that methylation 
and other epigenetic “marks” are 
removed as a cell’s development 
proceeds,” says Dr. Bouhassira. “So 
does it really matter if epimutations 
are present on human embryonic 
stem cells, since they’ll probably get 
removed anyway? This experiment, 
using a purposely messed-up gene, 
will help us to find out.”

The epimutated gene will be 
inserted using a technique that Dr. 
Bouhassira developed several years 
ago. Known as recombinase medi-
ated cassette exchange (rCMe), it 
greatly improves on previous genetic 
engineering strategies. 

“Other methods have relied on 
viruses or plasmids as vehicles for car-
rying the genes,” says Dr. Bouhassira, 
“but these methods can’t control 
where in the genome the new gene 
actually inserts. It might integrate into 
gene 1, 5 or 10—and, depending 
on where it integrates, it might be 
expressed high levels, low levels or not 
at all.” 

rCMe permits researchers not only 
to integrate a gene into a specific 
chromosome but also to choose pre-
cisely where on that chromosome—
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THE gOaL:
Production of adult red blood cells, similar 
to those made in the bone marrow, that 
are suitable for transfusion.
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Above: In this simplified schematic are microarray results obtained by Dr. Gupta from comparisons of freshly 
isolated fetal liver cells vs. early-stage cultured fetal liver cells (left) and vs. late-stage fetal liver cells (right). 
Genes are in the transforming growth factor (TGF)-beta signaling pathway, which plays a major role in cell 
differentiation. Understanding genetic changes that occur during development may help researchers direct 
human embryonic stem cells to differentiate in desired directions. Color code: nucleus (purple), cytoplasm 
(yellow), cell membrane (green), upregulated genes (blue), downregulated genes (orange), unexpressed 
genes (pink). Lower Right: Cultured stem cells at the Einstein Center for Human Embryonic Stem Cell Research.

One aspect of Dr. Eric Bouhassira’s research on human embryonic stem cells involves directing them to 
develop into hematopoietic stem cells that could then be coaxed to differentiate into adult red blood cells for 
use in transfusions. In pursuing that goal, he has induced human embryonic stem cells to differentiate along 
two different pathways that recapitulate how red blood cells develop in utero. The diagram above summarizes 
the status of his work so far.
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the undifferentiated stem cells. The 
same genes can also be grouped 
according to cell process (receptor 
activity or protein binding, for exam-
ple) to indicate their participation in 
specific signaling pathways. “These 
approaches offer the exciting poten-
tial for identifying transcriptionally 
active or inactive networks in various 
cell types,” says Dr. Gupta.

Dr. Gupta is also developing strate-
gies for manipulating stem cells into 
fetal hepatic progenitor/stem cells—
and then into either hepatocytes or 
pancreatic beta cells. “The pancreas 
and liver can be considered cousins 
under the skin, since they both arise 
from the same progenitor cell during 
embryonic development,” says  
Dr. Gupta. 

Making embryonic stem cells dif-
ferentiate in the desired directions 
involves exposing them to the proper 
chemical environment. Based on his 
gene-expression findings, Dr. Gupta 
will grow stem cells in the presence of 
drugs or other chemicals that either 
block or activate a specific cell-sig-
naling pathway. he will also manipu-
late the way the cells are cultured.  

embryonic stem cells are usually 
“co-cultured” with living tissues that 
release growth factors and nutrients. 
Initially, embryonic stem cells were 
cultured on layers of mouse fibro-
blasts. But mice harbor viruses that 
could contaminate the stem cells 
and possibly infect patients treated 

gene activity During Early Cell Culture gene activity During Late Cell Culture

saNJEEv guPTa, m.D.
embryonic stem cells are the  
ultimate mixed blessing: They  
can form more than 200 cell types 
in the human body—but how do 
you push them in any one direction? 
Dr. Sanjeev Gupta is comparing the 
gene-expression profiles and genetic 
networks of embryonic stem cells and 
the cells into which they differentiate; 
then he will use that information to 
coax embryonic stem cells into par-
ticular cell types. 

In his 20 years at einstein, Dr. Gupta 
has made major advances in cell 
therapy—an alternative to tissue 
transplants that involves implanting 
cells that will multiply and restore 
patients’ damaged or diseased 
organs. he is now trying to coax 
human embryonic stem cells to dif-
ferentiate into hepatocytes for liver 
transplants and into pancreatic beta 
cells for treating type 1 diabetes.

“We don’t really know the genetic 
changes an embryonic stem cell 
must undergo before it moves along 
an irretrievable path of differentia-
tion,” says Dr. Gupta. To find out, his 
lab is using microarray analysis and 
other techniques to compare the 
gene-expression profiles of several 
types of cells: undifferentiated human 
embryonic stem cells, partially dif-
ferentiated fetal progenitor/stem cells 
and mature endodermal cells includ-
ing hepatocytes and pancreatic 
beta cells. When genes with different 
expression levels are found in these 
cell types, their roles—in maintaining 
pluripotency or in triggering differenti-
ation—can be assessed using special 
software that examines “biological 
associations” among genes.

In a recent comparison of upregu-
lated genes in human embryonic 
stem cells and fetal liver progeni-
tor/stem cells, Dr. Gupta’s lab found 
complex networks of interacting 
genes in the more differentiated fetal 
liver cells vs. less complex networks in 



   

aRTHuR sKOuLTCHI, Ph.D.
Scientists studying different cell types 
and tissues have long observed an 
inverse correlation: The more differ-
entiated or specialized the cell, the 
less its ability to proliferate. In studying 
erythroleukemia—a type of mouse 
leukemia that involves red cells— 
Dr. Arthur Skoultchi traced this 
phenomenon to communication 
between a cell’s proliferation pro-
gram and its differentiation program. 
now, he hopes to learn whether such 
“cross talk” also holds true for human 
embryonic stem cells.

Dr. Skoultchi focused on erythroleu-
kemia because of its unique property: 
certain drugs can cause these rapidly 
proliferating cells to re-enter their 
differentiation program—whereupon 
the inverse relation between differ-
entiation and proliferation resumes, 
and the cells stop dividing rapidly. A 
whole field of cancer therapy, called 
differentiation therapy, is based on 
this phenomenon observed in erythro-
leukemia cells.

As with most cancers, erythro-
leukemia cells don’t differentiate 
completely but instead experience a 
blockage early in their differentiation 
program that allows them to prolifer-
ate. Dr. Skoultchi showed that differ-
entiation was blocked by the activa-
tion of a transcription factor called 
PU.1, which is normally expressed 

only in white blood cells. But what 
happens when a drug causes these 
rapidly dividing red blood cells to 
switch back to differentiation mode? 
Dr. Skoultchi found that a well-known 
cyclin-dependent kinase, known as 
CDK6, disappears.

“We’d known that CDK6 was a 
pro-proliferation cell-cycle-regulating 
molecule,” says Dr. Skoultchi. “The 
fact that this molecule disappeared 
in conjunction with differentiation 
meant that it also could control the 
decision of cells to differentiate. We 
later found that an anti-proliferation 
cell-cycle regulator, p21, influenced 
differentiation too. These were the first 
experimental examples of molecules 
known to control proliferation also 
directly controlling differentiation  
as well.” 

Dr. Skoultchi's laboratory is now 
studying whether the same sort of 
communication between prolifera-
tion and differentiation programs  
is occurring in human embryonic  
stem cells.

“We first want to identify the pro-
proliferation cell-cycle molecules 
expressed in human embryonic stem 
cells that may influence the ability of 
these cells to replicate indefinitely,” 
he says. “Then we want to learn 
whether the absence of pro-prolifera-
tion molecules—or the presence of 
anti-proliferation molecules—triggers 

differentiation.” earlier studies of 
mouse embryonic stem cells, along 
with Dr. Skoultchi’s own leukemia 
research, hint at what he may find.

“The crucial time for cells to decide 
whether to continue proliferating or 
not is thought to be the G1 phase 
of the cell cycle—when cells are 
performing their normal metabolic 
activities and before DnA duplication 
begins,” says Dr. Skoultchi. “Our leuke-
mia research supports this idea, since 
G1 is when proliferation is blocked 
and re-entry into differentiation is trig-
gered. Also, studies involving mouse 
embryonic stem cells indicate that 
certain G1 cell-cycle regulators are 
missing—causing the cells to make a 
very quick transition through the G1 
phase. It’s almost as if the stem cells 
don’t want to linger in the G1 phase 
for fear that the decision might be 
made to differentiate.” 

Dr. Olga Ujhelly, a postdoc in  
Dr. Skoultchi’s lab, is currently  inves-
tigating whether the same phenom-
enon occurs in human embryonic 
stem cells,” 

 early in G1, a cell may decide to 
exit the cell cycle and enter a non-
dividing stage (Go). for some cells 
(e.g., liver cells), Go may be a tempo-
rary “pause” before re-entering the 
cell cycle, while other cells (e.g., brain 
neurons) may never divide again. for 
embryonic stem cells, entering Go 
means abandoning pluripotency and 
beginning the differentiation process 
that eventually leads to a specific  
cell type.

“We are hopeful that this work 
will shed light on the mechanisms by 
which human embryonic stem cells 
maintain their totipotency,” said  
Dr. Skoultchi.

Last year, Einstein received $1 mil-
lion in philanthropic support from 
Roslyn and Leslie goldstein to further 
the work of its Institute for Brain 
Disorders and Neural Regeneration.
Dr. mehler, the Institute's founding 
director, predicts that stem cell 
research “will revolutionize the prac-
tice of medicine.” We spoke with  
Dr. mehler about the potential of  
this research.  

How long have you been working 
with stem cells? 
We've studied them since 1989, when 
there was a lot of controversy over 
whether stem cells were present in 
the adult brain. We found that stem 
cells were unquestionably located 
there and that they persisted through-
out life—from early in embryogenesis 
until death. So even late in life, you 
still have quiescent stem cells with 
the potential to participate in normal 
neural network functions as well as 
brain self-repair. We also found neural 
stem cells in plentiful quantity and 
extraordinary variety throughout the 
central nervous system.

Does your research on neurodegen-
erative diseases involve stem cells?
Very much so. There are actually 
more than 100 neurodegenerative 
brain diseases including Alzheimer’s, 
Parkinson’s, and Lou Gehrig’s dis-
eases. They’ve long been considered 
diseases of the aging brain, because 
they usually present late in life. When 
we started studying these heteroge-
neous disorders, we were fascinated 
by the fact that, in each case, a 
distinct neuronal cell type begins to 
die at a certain point in adult life in a 
certain region of the brain, seemingly 
in the absence of any detectable 
noxious stimulus. We speculated 
that all these diseases might share a 
common basic disease mechanism 
and were not actually diseases of the 

aging brain but rather examples of a 
newly identified class of diseases of 
early neural development. 

Why so early?
I couldn’t initially conceive of a 
mechanism that would cause nerve 
cells to die late in life unless some-
how defective stem cells had been 
improperly programmed during 
embryogenesis, resulting in nervous 
system abnormalities present even 
before birth. But in contrast to neu-
rodevelopmental disorders such as 
autism, the initial gene defect in these 
neurodegenerative diseases is subtle 
enough that it does not cause symp-
toms until later in life, when normally 
non-lethal stressors begin causing 
progressive cellular dysfunction and 
the death of neurons.

Has research supported this idea 
that neurodegenerative diseases 
begin during embryogenesis?
Our animal model studies—of 
Alzheimer’s, huntington’s and, most 
recently, Parkinson’s—support our 
hypothesis in two ways. first, all neu-
rodegenerative diseases exhibit com-
plex metabolic disturbances including 
diabetes. That points to the pres-
ence of fundamental abnormalities 
originating even before the nervous 
system was specified—back to a time 
when a common stem cell was giving 
rise to the nervous system as well as 
other organ systems. 

Second, many neurodegen-
erative diseases affect the body 
asymmetrically, so that people with 
amyotrophic lateral sclerosis (ALS) 
or Parkinson’s disease, for example, 
usually first develop problems on their 
right side or their left side. That makes 
sense biologically only if selective 
abnormalities arise in the developing 
embryo when the right side is becom-
ing different from the left—what is 
known as laterality. And the process 
of laterality occurs at an early time  

in embryogenesis, even before the 
earliest precursors of the nervous  
system are elaborated.

What are the implications for 
therapy? 
In recent years, researchers have tried 
using stem-cell transplants to treat 
human conditions ranging from stroke 
to Parkinson’s disease to huntington’s 
disease to spinal-cord injury. All such 
attempts have failed, because they 
didn’t consider the complexity of 
either neural stem cell biology or the 
disease targets. In contrast to many 
other organ systems, the adult brain 
has sufficient reservoirs of stem cells 
throughout to participate in cell 
renewal—yet repair doesn’t occur. 

In our view, treatment should be 
aimed at stimulating endogenous 
stem cells present in the adult brain 
but that are not being properly acti-
vated. We’re now trying to decode 
the signals involved in activating 
quiescent neural stem cells within 
complex biological niches. By under-
standing these signaling codes, we 
hope to selectively reprogram genes 
within particular stem cells to promote 
regional stem cell activation. The goal 
is to help these stem cells differentiate 
into the correct number and types of 
mature neurons required to repopu-
late the injury site.  

This novel approach also avoids 
the controversy surrounding stem cell 
research, since it doesn’t require using 
embryos to make therapeutic stem 
cells but instead uses the self-repair 
mechanisms latent in the stem cells of 
the adult brain.

To replicate themselves, embryonic stem cells and 
other cells must increase in size, duplicate their DNA, 
and then go through division resulting in two daugh-
ter cells, each containing one complete copy of the 
entire genome. These processes are coordinated 
in the cell cycle, pictured here, which has several 
phases: G1 (cells become larger, produce RNA and 
synthesize proteins); S (DNA replication occurs); G2 
(cell checks that DNA replication is complete and 
prepares for cell division; and M (mitosis, where 
chromosomes are separated and the cell divides into 
two daughter cells). 
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In your autobiography, published in 
the Journal of Child Neurology, you 
write that in order to have it all— 
a career, marriage, family—one 
should “find a good mentor, enjoy 
what you do, and be lucky.” Who 
was your mentor? 
One was Dr. Saul Korey [former 
chair of neurology], an absolutely 
extraordinary person, extraordinary 
both as a scientist and a department 
chair. To him, there was no doubt that 
faculty members had to do research.  
If you didn’t want to, goodbye. Also, 
he was loyal to the faculty. Once 
he decided that you were okay, he 
would support you, regardless. You 
could go to him at any time of the 
day for advice. he might be doing 
research in his lab, and you could talk 
to him about a patient problem. he 
always said patients come first.

He died so young, in 1963, only a 
few years after you came to Einstein. 
Why did you stay?
he created a department of such 
strength, that even after his death, it 
stayed together for 20 years. People 
didn’t leave, and the subsequent 
chairs were Korey people.

Going back to your bio, have you 
been lucky?
Incredibly.  I was lucky being born into 
an intelligent family with professional 
parents who fostered intellectual 
development.  I was lucky in medical 
school.  I met a professor of surgery 
who emphasized to us what medicine 
was all about and what your respon-
sibility to patients is.  I was lucky when 
I came to einstein and met Dr. Korey.  
And I was lucky when I met a hus-
band who was incredibly generous 
and supportive of me.  he invented 
women’s lib long before the term had 
been coined.  

��  EinstEin I spring 2007 

When did you first get interested  
in autism?
I occasionally saw some classically 
autistic kids in clinical practice in the 
fifties and sixties, but it really came 
to a head in the seventies, when Dr. 
Doris Allen, who turned out to be one 
my major co-investigators and friends, 
was appointed director of a thera-
peutic nursery in the department 
of child psychiatry at Jacobi. The 
majority of the children were autistic.  
She took it over from a psychoanalyst 
who was analyzing the parents, and 
decided that treatment should focus 
on the children.  She was trained in 
developmental psycholinguistics and 
I was trained in neurology. I educated 
her in the nervous system and she 
educated me in language, so it was 
a very good collaboration.  

How much was known about autism 
at that time?
We knew nothing about the biology.  
nothing, nothing, nothing.  

on december 19, Albert einstein College of 

medicine held a full-day conference on 

autism in honor of isabelle rapin, m.d., 

professor of neurology and pediatrics. in a career 

spanning five decades, dr. rapin has contributed 

immeasurably to the field of pediatric neurology, 

as a clinician, scientist, teacher, and mentor.   

her research has focused on neurogenetic dis-

orders and disorders of high cerebral function in 

children, in particular communication disorders, 

autism, and deafness, resulting in the publication 

of hundreds of journal articles, book chapters, and 

books. As much as anyone, dr. rapin is responsi-

ble for convincing neurologists to direct their atten-

tion to autism and other developmental disorders.

einstein magazine sat down with dr. rapin for a 

freewheeling discussion of her career and the field 

of autism. dr. rapin’s only request was to keep  

the resulting article short. “i don’t like publicity,” 

she stated.

IsaBELLE RaPIN,m.D.

AutISM
A COnVerSATIOn WITh

 Dr. Isabelle 
Rapin studied 
medicine in 
her native 
Switzerland, 
served an 
internship in 
pediatrics at 
nYU-Bellevue, 

followed by a neurology 
residency and pediatric neurol-
ogy fellowship at Columbia-
Presbyterian Medical Center. She 
joined the einstein faculty in 1958, 
where she remains to this day.  

She is a founding member of  
the Child neurology Society and 
has served on the boards of the 
International Child neurology 
Association, the American 
Academy of neurology, and  
the American neurological 
Association.  

Dr. rapin has delivered almost 
500 invited lectures and presen-
tations at hospitals, universities, 
and scientific meetings around 
the world.  She is the recipient of 
the Autism Society of America 
Award for excellence in research 
and the Shriver Center Prize for 
research into the Causes of 
Mental retardation.

  

Drawing of the sun by a  
12-year-old child with autism.
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And then there are those in the 
autism community who say, “Accept 
us for what we are, don’t force treat-
ment on us.”
I think this makes sense because not 
everyone needs medicine. But inter-
vention is not medication. Medication 
is important for the low-functioning 
children. But even for them, educa-
tion comes first.

What have you been working  
on lately?
My most recent accomplishment is 
Autism: A Neurological Disorder of 
Early Brain Development [Cambridge 
University Press, 2006], a book on 
autism by neurologists that I con-
ceived with Dr. roberto Tuchman, 
who is one of my former residents.  

So, after half a century, you’re not 
quite done yet?
They haven’t kicked me out yet. My 
current boss, my former student, Dr. 
Solomon Moshé [professor of neurol-
ogy and pediatrics], protects me.  
he says to the Dean, “Don’t throw 
her out, she still is making contribu-
tions.” he’s the one who invented the 
December 19 follies. It was not my 
idea, I assure you.

“ ”
Are doctors in general prepared to 
diagnose autism?
A lot of doctors don’t recognize 
autism at all. One of the things that 
galls me is when parents bring in 
a child and say, “I think our child’s 
language ability has gone away,” 
and the doctor says, “Don’t worry 
about it.” We want to see the kids at 
the time of the regression, for both 
investigation and intervention.  I’ve 
preached this everywhere, and we 
still don’t see the kids at the time of 
the regression. 

It has been shown that if you get 
the kids at the time of the regression 
and you intervene—you’re intrusive, 
you drag them out, you don’t let 
them sit in the corner and roll their 
little cars on the ground—they will 
do better. But until researchers could 
show videos of the children before 
and after the regression, people 
didn’t believe it. My perspective was 
that hundreds of parents couldn’t 
have lied to me without collusion.   
I believed the parents, but that 
wasn’t enough.   

What’s your reaction to popular 
portrayals of autistics?  “Rain man” 
immediately comes to mind.  
“rain Man” was tremendous, 
although it was the concatenation 
of every autistic symptom you have 
ever heard of into one person. It 
was tremendous because it brought 
autism out of the closet. Books like 
The Curious Incident of the Dog in the 
Night Time and A Wild Ride Up the 
Cupboard are also very good.  The 
autobiographies, for example, by 
Donna Williams and Temple Grandin, 
have been very helpful, the fact that 
you can be autistic and still function 
in society.

But don’t success stories also give 
people false hopes?  
exactly right. Williams and Grandin 
are exceptionally bright. If you are 
that smart, you may learn enough to 
be able to function. researchers in 
our nIh study showed that outcome is 
a function of where the children are 
at an early age. That is, those who 
have good intelligence, may, but do 
not always, have a good outcome.

I had a parent write me just 
recently. She had felt frustrated 
because most of the things that she 
had read up to then painted this rosy 
picture of all the kids emerging,  
being cured.

But there are effective treatments?
What people don’t appreciate is 
that education is our strongest tool to 
alter brain development.  Why do we 
spend fortunes sending our kids to all 
these expensive schools, harvard and 
what not?  We know that that’s going 
to alter our children’s brains.  It has 
been shown most clearly in dyslexia 
that they use different brain systems 
after the behavioral intervention than 
they did before. That hasn’t been 
shown yet in autism.

Dr. Allen showed in her nursery that 
some children could make major 
advances in language and in their 
autistic behavior if you intervene 
early and emphasize communication 
skills. eighty percent of the kids in her 
nursery—which did not enroll severely 
mentally retarded preschoolers— 
went on to regular classes. It doesn’t 
mean that they were cured; it means 
that they were fixed—enough so they 
could function in the real world.  This is 
true of some untreated high-function-
ing autistic kids—the Asperger-type 
kids. They function well, but their 
families still know they are different.  
But who cares?  Who cares if they are 
functioning members of society and 
are not unhappy? That’s who they 
are, the absent-minded professors, 
the scientists, the computer nerds.

Are there that many high-function-
ing people on the autism spectrum?
One of the most insightful papers, a 
paper I always like to quote to par-
ents, is by a doctor in england named 
Simon Baron-Cohen, who developed 
a questionnaire for adults to identify 
themselves as autistic—because 
adults with autism are not brought in 
by their mothers and he wanted to 
study them. So, he gave the question-
naire to 800 students at Cambridge 
University, the crème de la crème. 
he interviewed those who identified 
themselves as autistic, and found 
that many of them were indeed on 
the autistic spectrum. They had never 
been identified as autistic, but they 
had had difficult childhoods, were 
bullied in school, had no friends, and 
even in Cambridge, they were sort of 
solitary. And what fields were they in?  
Math, physics, engineering. nobody 
in the social sciences, not one.  Most 
were males. All of us know someone 
like them.

What about these miraculous treat-
ments for autism that we hear so 
much about?
What drives me crazy are treatments 
that people are offering that have no 
basis in research and that are exploit-
ing parents. This is terrible. But I guess 
quacks have been around all the 
time.  I am sure that many of them 
are sincere and really believe that 
they are doing something good. But 
there is no evidence.

We want to see the kids at the time of the  
regression, for both investigation and intervention.  

I’ve preached this everywhere, and we still don’t 
see the kids at the time of the regression.

e

A significant portion of your work on 
autism was done under your grant 
from the National Institutes of Health 
(a multidisciplinary, multicenter 
study of higher cortical function dis-
orders and developmental language 
disorders in children). How did this 
come about?
In the late seventies, the Child neu-
rology Society invited us to develop a 
neurological classification of develop-
mental disorders, which led to the nIh 
grant in 1985. I eventually became 
the principal investigator and began 
to see a lot of autistic children.

What were some of the contributions 
of that study?
We published some major papers 
on language regression and autistic 
regression, using our private practice 
data. (I’ve always viewed every 
patient as a potential research sub-
ject and therefore made the data 
retrievable, at least in a primitive 
way.) When we started out, people 
didn’t believe that children with 
autism underwent a regression, and 
we were among the first groups to 
point this out.

Is the prevalence of autism increas-
ing, or just awareness of autism?
I think it’s increased awareness, par-
ticularly awareness of autism in the 
mildly affected children—which Dr. 
Allen in the nursery talked about 20 
years ago, and everybody laughed 
at her. I remember some investiga-
tors in our nIh grant sort of snickering 
at her and saying, “You are seeing 
autism where it isn’t. Your threshold 
is too low.” Dr. Allen was one of the 
first people to talk about the autistic 
spectrum of severity.  She turned out 
to be right. That is the way science is.  
It takes time for ideas to percolate.

at an autism conference in her honor, Dr. Rapin (first row, center) is shown  
with some of the physicians and scientists she has trained over nearly a half-
century on the Einstein faculty.   
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Postdocs are often described as 
the engines that drive virtually all 
biomedical research. At the same 
time, they are enhancing their own 
knowledge, skills and experience so 
they can climb to the next level in 
their careers: faculty appointments 
and their own labs. The dearth of jobs 
within academia makes this process 
highly competitive, but Dr. Yuhong 
fan, has just achieved that goal. 

After completing her postdoctoral 
studies in the laboratory of Dr. Arthur 
Skoultchi, resnick Professor and Chair 
of Cell Biology, she was offered a 
faculty position at Georgia Tech 
where she is now an assistant profes-
sor. “everyone knows that it is difficult 
to find a faculty job. I was very lucky,” 
she says. 

A native of China, Dr. fan received 
her Bachelor’s and Master’s degrees 
from fudan University, in Shanghai, 
before coming to the U.S. to pursue 
her Ph.D. degree. Although not 
excluding a future academic career 
in China, “for now,” she says, “I would 
prefer to continue my research in the 
U.S.” her research has focused on 
histones (the group of proteins around 
which DnA is wrapped to form chro-

matin) and their influence on chro-
matin structure and gene expression. 

Postdoctoral training is a long haul. 
Dr. Amar Bir Singh Sidhu has published 
13 papers during his six years as a 
postdoc in the laboratory of Dr. David 
fidock, Associate Professor of Micro-
biology & Immunology. “A Science 
paper that Sidhu published in 2002 
has been cited more than 230 times,” 
says Dr. fidock with some pride. Dr.
Sidhu has also co-authored articles in 
Molecular Cell and The EMBO Journal. 
his Science paper conclusively 
showed that the malaria parasite’s 
resistance to the drug chloroquine— 
a major cause of worldwide increases 
in malaria mortality and morbidity— 
stems from mutations in a single gene.

In addition to publishing, postdocs 
seeking an academic appointment 
must show they can obtain federal 
research grants—much more chal-
lenging these days because the 
funding available from the national 
Institutes of health has been reduced 
substantially. fortunately, alternative 
grant sources are available. for exam-

ple, postdoc erin McClelland was 
awarded a fellowship from the Charles 
h. revson foundation, which provides 
two years of funding to support her 
work with Dr. Arturo Casadevall, 
forchheimer Professor and Chair of 
Microbiology & Immunology.

“I’m very fortunate that Dr. 
Casadevall allowed me to take 
on a project that wasn’t directly in 
the realm of his research,” says Dr. 
McClelland, who is from hawaii and 
earned her Ph.D. at the University of 
Utah. “he took a risk with me and 
believed in the ideas that I had.” Dr. 
McClelland has identified a novel 
gene in the fungus Cryptococcus 
that, depending on its level of expres-
sion, appears to influence virulence in 
infected mice.

Postdocs can opt for indepen-
dent research opportunities with 
biotechnology firms, pharmaceutical 
companies, and in fields tangential to 
research such as publishing, patent 
law, fundraising, and even the gov-
ernment. But the stiffest competition is 
for a faculty job. 

“In any given year, there may 
be jobs for about 10 percent of 
applicants, so an ad in a journal 
for an assistant professor position 
will get hundreds of well-qualified 
applicants,” notes Dr. Allan Wolkoff, 
Director of einstein’s Belfer Institute for 
Advanced Biomedical Studies. “That’s 
why, throughout the year, we invite 
speakers who can discuss various 
aspects of the current job outlook.” 

The Belfer Institute, established in 
1978, was named in honor of Arthur 
A. Belfer, who contributed generously 
to the College’s biomedical research 
and training efforts. The Institute’s 
primary goals are to coordinate and 
integrate the postdoctoral experi-
ence at the College and to advo-
cate for the postdocs in academic 
and quality of life matters. 

In addition to providing information 
on job prospects, the Institute offers 

To be a postdoc is to be in a state of 
transition from graduate student to 
independent researcher. While Principal 
Investigators (PI’s) direct the labs, post-

docs play an indispensable role in carrying out  
the day-to-day research activities to achieve the 
lab’s mission.  

Postdocs
The Indispensable engines  
                      of Scientific Inquiry
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Dr. amar Bir singh sidhu (l) with  
Dr. David fidock

Dr. yuhong fan (l) with  
Dr. arthur skoultchi

“ ”
Postdocs are often described  

as the engines that drive  
all biomedical research.
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france working in the laboratory of 
Dr. Pablo Castillo, Associate Professor 
of neuroscience, who is studying the 
signaling molecules involved in the 
function of synapses in the central 
nervous system.

 Dr. Chevaleyre’s postdoc position 
was initially supported by an einstein 
Scholar fellowship, awarded to one 
postdoc annually with the goal of 
attracting quality scientists to einstein. 
Two years ago, the scholar fellowships 
were discontinued and replaced 
by the Outstanding Postdoctoral 
research Scholar Prizes. These $5,000 
prizes are awarded each year to 
at least five einstein postdocs for 
exceptional research projects, con-
ducted at the College of Medicine, 
that resulted in published papers. 
Postdocs Chevaleyre, fan, Sidhu and 
firth have won research prizes for 
work published respectively in Nature 
Neuroscience and Neuron, Cell, 
Science and Developmental Cell. 

 “Publishing in notable journals is 
a benchmark by which job-seeking 
postdocs will be judged,” says Dr. 
Wolkoff. “We hope that encouraging 
and rewarding exemplary work can 
have added benefits for our post-
docs, because ultimately we want to 
help them secure a position, whether 
in academia, industry, or the govern-
ment.” (See sidebar at right for the 
2006 awardees).

vacation benefits, and clear stan-
dards for postdoc salaries at einstein.

“The steps we have taken have 
made an enormous difference, ensur-
ing that a broader scale of important 
details receive appropriate attention 
and assuring that postdocs truly feel 
valued at einstein,” says Dr. Shields.

Julie herrick, Assistant Dean for 
research Development, agrees. 
“When the ePA was first established, 
postdocs raised issues that ran the 
gamut from academic to quality 
of life, and we took them all very 
seriously. A Belfer Institute advisory 
committee composed of faculty, 
postdocs, and administrators was 
created so we could address impor-
tant issues from a broader range of 
perspectives.” 

An important step was the creation 
of a Belfer Institute Office. Mary Ann 
Clifford, administrator of the Belfer 
Institute, keeps in close touch with 
postdocs from the moment they enter 
einstein and throughout their tenure 
here. Many postdocs come from 
abroad, so Ms. Clifford helps make 
sure that visas are obtained and that 
other critical details don’t fall through 
the cracks.

“nationwide, fewer than 50 per-
cent of postdocs are American,” says 
Dr. Wolkoff. “Many American students 
no longer pursue science at the post-
graduate level because of diminish-
ing grant support and a dearth of 
good-paying jobs.”

But for postdocs from abroad, 
coming to the United States is a 
popular move. “A stint in the U.S. is a 
good thing to have done,” says Dr. 
Lucy firth, a British postdoc in the lab-
oratory of Dr. nicholas Baker, Professor 
of Molecular Genetics and of 
Developmental & Molecular Biology. 
“I wanted to come to America to 
study developmental processes in 
a model organism,” says Dr. firth. 
“Coming to nick’s lab and studying 
development in the Drosophila eye 

has allowed me to 
pursue just the kind 
of research I had 
in mind.” Dr. firth’s 
research centers on 
the extracellular sig-
nals responsible for  
spatially regulating 
proliferation in the  
differentiating Droso- 
phila eye. 

“I had advertised for a postdoc 
when Lucy wrote to me,  so I was 
able to offer her a place in my lab,” 
notes Dr. Baker, who also is originally 
from Great Britain and completed 
his own postdoctorate in California 
before joining the einstein faculty. “I 
liked the intellectual atmosphere at 
einstein and I have found that other 
faculty from abroad were attracted 
to einstein for the very same reason,” 
he says.

einstein’s postdocs clearly appreci-
ate the College’s unusual spirit of 
collaboration. “There are a lot of 
opportunities here for sharing ideas 
and really discussing science,” says 
Dr. Vivien Chevaleyre, a postdoc from 

postdocs career workshops for sharp-
ening skills such as writing a research 
grant and managing a lab. Dr. 
Wolkoff also offers a postdoctoral pro-
gram, Pathobiology of Disease, which 
introduces Ph.D.’s to clinical research, 
including learning the perspective of 
the patient. 

“Since most Ph.D.’s don’t come in 
contact with patients, we wanted to 
expose them to the clinical side, so 
they can consider additional possibili-
ties for exploration and collaboration 
as they pursue their research,” Dr. 
Wolkoff says. 

“Postdocs are vital to an institution 
like ours, and we need to let them 
know how much we value them,” 
says Dr. Dennis Shields, former Director 
of the Belfer Institute, and Professor of 
Developmental & Molecular Biology 
and of Anatomy & Structural Biology. 

To illustrate his point, Dr. Shields 
holds up a copy of Nature Cell 
Biology that just arrived in the mail. 
“This has an editorial discussing how 
postdoctoral fellows in the U.S. and 
europe often are undervalued, under-
paid and have limited prospects for 
future employment,” he said. “It also 
notes steps being taken to improve 
these conditions. It’s particularly 
satisfying to note how many of these 
recommendations we’ve already 
implemented on behalf of einstein 
postdocs, and to know we have had 
a leadership role in establishing many 
of the improvements now being 
sought at other institutions.” 

One of the important achieve-
ments pioneered at einstein is the 
establishment of an organization 
specifically for postdocs. founded 
in 1995, the einstein Postdoctoral 
Association (ePA) provides einstein’s 
380 postdocs a strong voice in com-
municating their needs and concerns 
to the medical school. Members of 
the ePA meet periodically with Dr. 
Wolkoff, and their efforts have led to 
improved housing, health insurance, 

on november 30, 2006, the 
belfer institute awarded five 
outstanding postdoctoral 
research Scholar prizes. the 
recipients presented their 
research and received their 
$5,000 awards from dean Allen 
m. Spiegel at a special event 
celebrating their achievements. 

this year’s winners were:

Hui feng, Ph.D., a postdoc in 
the laboratory of dr. Charles 
rubin, Co-Chair of molecular 
pharmacology. dr. feng’s win-
ning paper was “regulation 
and In Vivo functions of C. 
elegans protein Kinase d.”

michaela Jansen, Ph.D., a 
postdoc in the laboratory of 
dr. myles Akabas, professor 
of physiology and biophysics. 
dr. Jansen’s winning paper 
was “the mating dance of the 
m2 and m3 transmembrane 
domains of the gAbAA 
receptor”

andong Qui, Ph.D., a postdoc 
in the laboratory of dr. i. david 
goldman, director of the Albert 
einstein Cancer Center. dr. Qui’s 
winning paper “identification 
of an intestinal folate 
transporter and the molecular 
basis of hereditary folate 
malabsorption.”

Inna shcherbakova, Ph.D., 
a postdoc in the laboratory 
of dr. michael brenowitz, 
professor of biochemistry. dr. 
Shcherbakova’s winning paper 
was “how does rnA fold?”

vyacheslav yurchenko, Ph.D., 
a postdoc in the laboratory of 
dr. moshe Sadofsky, professor 
of pathology. dr. yurchenko’s 
winning paper was “from dnA 
recombination to post-transla-
tional modification.”

a New Home for  
Einstein Postdocs

the michael f. price 
Center for genetic and 
translational medicine/
harold and muriel block 
research pavilion, sched-
uled to open within a year, 
will ultimately house 40 
new laboratories. 

“postdocs are crucial 
for successful laboratory 
research, and the influx 
of many additional post-
docs to the price Center 
will mark a big expansion 
of the medical school’s 
research enterprise,” says 
dr. Allan wolkoff, director 
of einstein’s belfer institute 
for Advanced biomedical 
Studies. 

“naturally, we hope to 
attract the best and bright-
est people to our laborato-
ries. And once they’re here, 
we need to do everything 
possible to make their 
postdoctoral experience a 
positive one.” 

Belfer Institute Recognizes  
Top Postdocs for Excellence  
in Research

e

Dr. Erin mcClelland (l) with  
Dr. arturo Casadevall

Dr. Lucy firth (r) with  
Dr. Nicholas Baker

Dr. vivien Chevaleyre (l) with Dr. Pablo Castillo

“ ”
Postdocs are vital to an institution  
like ours, and we need to let them  
know how much we value them.
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“ ”Taking histories from real patients 
during the past year has made me 
begin to feel like a real doctor. 

But then the script ends. And the 
unscripted conversations that follow 
always remind me that I am still very 
much a student. As a clinical clerk, 
I felt well prepared to take obstetri-
cal histories—but flummoxed at the 
prospect of talking with patients who 
were actually in the middle of labor. 

When I worked in the emergency 
department as a psychiatry clerk, 

I took longer histories and became 
confident of my ability to evaluate 
a patient’s need for hospitalization. 
But late one afternoon, a young 
woman presented with a 6-month 

history of hearing voices and seeing 
animals in the walls of her apart-
ment. her mother was worried about 
her daughter’s talking to herself. 

My training gave me a differential 
diagnosis and a good sense of 
which tests and medications might 
be useful. But after all my ques-
tions, the patient had one for me. 

“Do you think I’m crazy?” 

Just like that, I was in over my 
head. I had no script—only clinical 
judgment, that perplexing skill that 
can’t be reviewed in morning rounds 
or diagrammed on PowerPoint 
slides. “Well, I think you might very 
well be sick,” I said. “But I think you 
can probably be helped here.” I 
excused myself, feeling nauseated 
at this young patient’s prognosis, 
and went off to find an attending. 

These are the conversations I find 
the most difficult—and, I submit, the 
ones for which medical schools do 
the worst job of preparing students. 

examination. We learn to take a 
detailed history of the present illness 
before proceeding to the medical 
history, the social history, and a series 
of questions: Current medications? 
Allergies? Surgical history? Prior 
hospitalizations? “Ask the questions 

in the same order, and you’ll never 
forget anything,” I was advised 
during my medicine clerkship. 

“But I’ve already answered 
these questions five times,” patients 

occasionally protest midway through 
the script. “I’m sorry, but it’s impor-
tant that we don’t miss anything,” 
I respond, noting that the patient 
is alert and oriented. from the first 

weeks of medical school through the 
licensing exam, this initial encounter 
is the focus of medical education. 
Whether you’re examining an elderly 
woman with diabetes who has a foot 
ulcer, a young man having a panic 
attack, or a vomiting infant, instruc-
tors drill this script into your head. 

What happened?” the patient 
asked. She was coming out 
of anesthesia after six hours 

of surgery. A weary resident cleaned 
dried blood and iodine from the skin 
around the surgical wound on her 
abdomen. The anesthesiologist had 
just removed her breathing tube. The 

patient, to my surprise, was staring 
straight at me—the medical student. 
She asked again: “What happened?” 

During the previous 6 months, a 
rapidly expanding abdominal mass 
had developed. early in her surgery, a 
frozen section had been sent to the 
laboratory, and 20 minutes later a 
voice over the intercom had con-
firmed what the surgeons had sur-
mised: she had ovarian cancer. The 
tumor had spread through the pelvis 

and abdomen, attacking the uterus 
and loops of bowel. The surgeon and 
residents meticulously resected all vis-
ible disease, but the prognosis was 
grim and everyone in the operating 
room knew it—except the patient.  
But surely it was not my place to relay 
this news. 

The surgeon bailed me out. 
“Your surgery’s over,” he said in a 
calm, soothing voice. he told her 
they would talk more when she had 
fully awakened. But what—and 
how, exactly—would he tell her? 

In medical school, we’re taught to 
follow a script: “What brought you to 
the hospital today?” it begins. It’s a 
starting point based on the assump-
tion that you haven’t already read 
a triage nurse’s notes, reviewed the 
results of laboratory tests ordered 

in the emergency department, or 
met the patient during a previous 

They generally happen after the 
histories are taken, when the patients’ 
questions begin, especially with 

patients who are angry or frustrated 
with me, the doctors who are car-
ing for them, or simply their own 
failing health. Over time, I always 
thought, I’d learn how to respond 
as the best clinicians did, defusing 
confrontational situations with a mix of 
compassion, authority, and carefully 
wielded humor. To be sure, this stuff 
is difficult to teach. There’s always 
a component of improvisation. And 
it’s hard, as a student, to know how 
much of yourself to put out there: 
you have to be emotionally involved 

enough to connect with the patient, 

“

Becoming a
    PHysICIaN “ ”

I’m not a doctor quite yet, I said—returning, 
finally, to the script that’s been drilled  

into my head. But you can call me  
whatever you’re comfortable with.

by Ben Brody  
Class of 2007

but not so emotional as to become 
overwhelmed. One physician told 
me, “See another 10,000 patients, 
and I absolutely promise that you’ll 
improve.” Until that happened, I 
figured, there would always be a 
wise attending down the hall, ready 
to take over when I ran into trouble. 

But in the middle of my medicine 
clerkship, a patient I’ll call Mrs. 
hayworth was transferred to our 
service. She had presented several 
days earlier with bizarre behavior and 
focal neurologic deficits. Computed 
tomography (CT) had revealed a 
brain mass and hemorrhagic stroke. 
her condition had been stabilized 
in the intensive care unit (ICU), but 
she still had no definitive diagnosis. 
The situation was like many others 
I’d encountered since beginning on 
the wards. The patient could not tell 
me what had happened to her. She 
couldn’t remember any medical 

What happened? the patient asked ...  
The patient, to my surprise, was staring 
straight at me—the medical student!

history. Allergies? Surgical 
history? Prior hospitaliza-
tions? All question marks. 

So much for the script. 
Mrs. hayworth did have 
a son, a resident had 
noted in her chart, but 
no one had been able 
to reach him. On her 
own, she was able to 
tell me that she used 
to smoke. “But it’s my 
head that’s the matter,” 

she protested. “I’ve just 
been confused. It’s not 
like that’s the smoking.” 

This history did not 
make for a thorough 
presentation at rounds 

the following morning, 
and I apologized my way 
through a regurgitation 

of notes from the ICU 
and from neurology 
and neurosurgery con-
sultants. “Get in touch 
with the son and see 

what he can tell you,” my attending 
instructed. “And send her for a CT of 
the chest, abdomen, and pelvis.” 

When I reached the son on the 
telephone, he had difficulty appre-
ciating the severity of his mother’s 
illness. “Perhaps you could come 

to the hospital to see your mom, 
and we could talk in person,” I 
suggested. he agreed to come 
in the following day after work. 

Mrs. hayworth had her CT over-
night. It revealed a lung mass that 
almost certainly represented her 
primary tumor. Our team scrolled 
through the black-and-white images 
at rounds the next morning and went 
over the plan: bronchoscopy for a 
biopsy, and then chemotherapy and 
radiation therapy or palliative care. 

“You’ll explain what all that means 
when the family comes today,” the 
attending said, gesturing to me, the 
intern, and the resident. But it was 

another day on a busy medicine 
service, and we had other new 
patients to discuss, consultants to 
call, and lectures to attend. When the 
son didn’t show up at the appointed 
time, we called and left a message. 
eventually, the resident and intern 

went home, while I stuck around to 
do some homework. On my way 

out, I checked on Mrs. hayworth one 
last time. I found her crying, more 
lucid than she’d been earlier, and 
talking to her son, who had finally 
arrived. “What’s happened to my 
mother, Doctor?” he demanded. 

“Mr. hayworth, I’m the medical 
student you talked to yesterday 

on the phone,” I began. My heart 
was racing. I spoke slowly, trying to 
imagine what the doctors I admire 
might say. “I know it’s very upsetting 
to see your mother this way. Let 
me try to explain what’s happened 
and what we’re going to do.” 

Without a resident or attending 
waiting down the hall, I felt I didn’t 
have a choice. So I went through the 
whole story: his mother’s neighbor’s 
calling an ambulance, the intra-
cranial bleeding and tumor, the ICU 
stay, the lung mass the subsequent 
studies had revealed, and the biopsy 
we wanted to perform. They would 

have some decisions to make. 

“Thank you, Doctor,” he said. 

“I’m not a doctor quite yet,” I 
said—returning, finally, to the script 
that’s been drilled into my head. 
“But you can call me whatever 
you’re comfortable with.”

ben brody is a fourth-year medical 
student at the albert einstein College 
of medicine. this article is reprinted, 
with permission, from The New 
England Journal of Medicine, 
september 7, 2006. 
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News from the Labs

A MyStERy SolvED: HoW A KEy 
DIEtARy vItAMIn IS AbSoRbED

researchers led by I. David 
Goldman, M.D., Director of the Albert 
einstein Cancer Center and Susan 
resnick fisher Professor, have solved 
a long-standing mystery: how the B 
vitamin folate—a crucially important 
dietary nutrient—is absorbed by the 
intestinal tract. The findings, published 
in the December 1, 2006 issue of 
the journal Cell, pave the way for a 
genetic test that can save the lives of 
infants who lack the ability to absorb 
folate. Since folate is water soluble, 
it can’t readily penetrate the fatty 
membrane of cells but instead needs 
a specialized uptake mechanism 
so it can be absorbed by intestinal 
cells and enter the bloodstream. Dr. 
Goldman and his colleagues identi-
fied the membrane protein, dubbed 
PCfT/hCP1, that transports folate 
molecules from the small intestine’s 
acidic milieu into intestinal cells. The 
einstein study also showed that a 
mutation in the PCFT/HCP1 gene 
is responsible for hereditary folate 
malabsorption, a rare but poten-
tially fatal disorder. Other einstein 
scientists involved in the research 
were Andong Qiu, Michaela Jansen, 
Antoinette Sakaris, Sang hee Min, 
Shrikanta Chattopadhyay, eugenia 
Tsai and rongbao Zhao.

tAKInG tHE PulSE of A GEnE In 
lIvInG CEllS

einstein scientists have observed for 
the first time that gene expression 
can occur in the form of discrete 
“pulses” of gene activity. Their study, 
published in the June issue of Current 
Biology, used pioneering microscopy 
techniques developed by Robert 
Singer, Ph.D., Professor and Co-chair 
of Anatomy & Structural Biology, that 
allow scientists to directly observe the 
behavior of a single gene in real time. 
The researchers used a fluorescent 
marker that sticks to a gene and that 
becomes visible only when the gene 
is active. Dr. Singer notes that the 
pulsing observed in this gene (impor-
tant in the development of the social 
amoeba Dictyostelium) would allow 
it to very precisely regulate develop-
ment. Dr. Singer’s einstein collabora-
tors were Tatjana Trcek and Shailesh 
M. Shenoy.

unDERStAnDInG DRuG-RESIStAnt 
tubERCuloSIS

Isoniazid is one of the most effec-
tive anti-tuberculosis drugs; and 
ethionamide and prothionamide are 
the most commonly used drugs for 
treating drug-resistant TB as well as 
leprosy. Yet the mechanism of action 
for all three drugs was unknown 
until the publication of two papers 
co-authored by William R. Jacobs, 
Jr., Ph.D., Professor of Microbiology 
& Immunology and howard hughes 
Medical Institute investigator at 
einstein. In the September 2006 issue 
of Nature Medicine, Dr. Jacobs con-
clusively established iosniazid’s target 
by transferring to Mycobacterium 
tuberculosis a single point mutation 
within the gene suspected of encod-
ing the drug target (the protein InhA) 
and demonstrating that this transfer 
was sufficient to confer drug resis-

tance. (InhA is essential for mycolic 
acid biosynthesis in M. tuberculosis).  
In the January 2007 issue of the 
Journal of Experimental Medicine, 
Dr. Jacobs showed that ethionamide 
and prothionamide also target the 
InhA protein. As Dr. Jacobs earlier 
found was true for isoniazid and M. 
tuberculosis, ethionaide and prothi-
onamide form covalent adducts with 
nicotinamide adenine dinucleotide 
(nAD) that bind tightly to inhibit InhA 
in both M. tuberculosis and M. leprae 
(the bacterium that causes leprosy). 
The identification of these drug-nAD 
adducts represents a novel paradigm 
in the history of drug action.

A nEW tACtIC foR  
tRAnSfoRMInG StEM CEllS

Eric E. bouhassira, Ph.D., Professor 
of Medicine and Cell Biology, has 
developed a method for reproduc-
ibly differentiating human embryonic 
stem cells into mesenchymal stem 
cells that in turn can differentiate into 
osteocytes and adipocytes. This tech-
nique, described in the August issue 
of Stem Cells, has the advantage of 
not requiring a feeder layer of animal 
origin that could complicate the use 
of these cells for clinical purposes. 
The mesenchymal cells grow robustly, 
have a stable karyotype, are contact 
inhibited, can be grown in culture for 
about 20-25 passages and have an 
immunophenotype similar to mesen-
chymal stem cells derived from other 
sources. The ability to derive mesen-
chymal stem cells from human embry-
onic stem cells could have useful clini-
cal applications, since mesenchymal 
cells offer considerable therapeutic 
potential in the areas of cell therapy 
and regenerative and reconstructive 
medicine. Dr. Bouhassira’s einstein col-
laborator was emmanuel n. Olivier.

lonGEvIty GEnE tIED  
to MEntAl ClARIty

A gene variant linked to living to 
90 and beyond also helps very old 
people think clearly, according 
to research by nir barzilai, M.D. 
and colleagues that appeared 
in the December 26, 2006 issue of 
Neurology. Known as CETP VV, the 
variant alters the cholesterol ester 
transfer protein so that the body 
makes abnormally large “good” hDL 
and “bad” LDL lipoprotein particles. 
Dr. Barzilai, director of the Institute 
for Aging research at einstein, had 
previously shown that CETP VV helps 
people live longer—perhaps because 
larger cholesterol particles are less 
likely to lodge in blood vessels and 
cause heart attacks and strokes. This 
new finding indicates that CETP VV 
also protects the brain’s cognitive 
integrity—either through the same 
vascular “anti-clogging” benefit that 
contributes to longevity or through 
an independent protective mecha-
nism yet to be found. Other einstein 
scientists involved in the study were 
Gil Atzmon, Carol Derby, Jonathan 
Bauman and richard Lipton.

GEnE tHERAPy foR ERECtIlE 
DySfunCtIon SHoWS PRoMISE 

A phase 1 trial of gene transfer 
therapy for erectile dysfunction (eD) 
indicates that the therapy can last 
for months and could one day be 
a treatment option for eD, accord-
ing to a paper by Arnold Melman, 
M.D. Professor and Chair of Urology, 
published in the December 2006 issue 
of Human Gene Therapy. The study 
involved administering various doses 
of a transfer gene called hMaxi-K to 
11 eD patients. This gene stimulates 
potassium ion transfer in the smooth 
muscle cells of the penis by creating 
additional potassium channels. This 
relaxes the cells and allows blood flow 
required for an erection. The gene 
was transferred using “naked DnA,” 
a form of circular DnA that does not 
integrate with chromosomal DnA. Dr. 
Melman developed the therapy with 
George Christ at einstein. Dr. Christ is 
now at Wake forest University School 
of Medicine.

DEvISInG tHE WoRlD’S SMAllESt 
CAnCER DEtECtIon DEvICE

einstein researchers have received 
a $2 million grant from the national 
Cancer Institute to study tumor 
microenvironments—where tumors 
interact with surrounding tissues, 
cells and chemicals in ways that 
encourage cancer cells to become 
metastatic. The new grant allows 
John Condeelis, Ph.D., Co-chair of 
Anatomy and Structural Biology at 
einstein, and the principal investiga-
tor of the newly funded program, 
to team up with researchers at the 
College of nanoscale Science and 
engineering of the University at 

Albany. Dr. Condeelis and his col-
laborators will work to develop the 
world’s smallest cancer detection 
device: a microchip, assembled from 
nanoscale components, that will be 
just two to three cells in diameter 
and a tenth of a millimeter in length. 
When placed in a breast tumor, the 
microchip will gather information on 
the presence of metastatic cells that 
would demand more aggressive can-
cer therapy.

HoW EStRoGEn PRotECtS  
bRAIn CEllS

Profuse bleeding, open-heart surgery 
and cardiac arrest all can cause 
global brain ischemia (inadequate 
blood flow to the entire brain). 
Animal studies have shown that  
administering estradiol at levels used 
for hormone therapy reduces nerve 
death and cognitive impairment fol-
lowing global brain ischemia. estradiol 
is the main estrogen secreted by 
the ovaries. In a paper published 
online in november in the journal 
Endocrinology, einstein researchers 
Anne M. Etgen, Ph.D., R. Suzanne 
Zukin, Ph.D., and teresa Jover-
Mengual, Ph.D., describe the molec-
ular mechanisms by which estradiol 
provides neuroprotection. The 
research showed that estradiol acts 
via the classical estrogen receptors, 
the IGf-1 receptor and erK/MAPK (a 
well-characterized intracellular signal-
ing cascade implicated in neuronal 
survival) to promote neuronal survival 
in the face of global brain ischemia. 
Drs. etgen and Zukin are Professors of 
neuroscience; Dr. Jover-Mengual was 
an instructor in the department. 
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Patients being recruited for this trial 
have T-cell ALL that has recurred or 
proven resistant to other therapies. 
Since the fDA has also put the drug 
on its “fast track” approval schedule 
—reserved for drugs with the potential 
for treating serious or life-threatening 
medical conditions that are not 
well treated by existing drugs—the 
agency could approve forodesine 
following successful conclusion of this 
phase IIb trial.

The drug’s creation was sparked 
by an observation made more than 
30 years ago.

“Back in 1975, a baby who had 
lost all of its T cells by the age of 
two was found to be genetically 
deficient in the enzyme purine 
nucleoside phosphorylase, or 
PnP,” says Dr. Schramm. “The 
absence of that enzyme caused 
an immunodeficiency specific to T 
cells, with no other cells of the body 
affected. So we realized that a drug 
that could block PnP might be ideal 
for treating cancers that involve T-cell 
proliferation and also for treating 
autoimmune diseases, such as 
psoriasis and rheumatoid arthritis,  
that are caused by misdirected  
T-cell attacks.”

To design Immucillinh and other 
Immucillins, Dr. Schramm and 
his colleagues first used physical 
chemical measurements and 
quantum theory to determine PnP’s 
“transition state”—the brief (one-tenth 
of one-trillionth of a second) period in 
which a substrate is being converted 
to products at the catalytic site of 
its enzyme. Armed with a perfect 
picture of PnP’s transition state, the 
researchers used it as a blueprint to 
design an inhibitor structurally similar 
to PnP’s substrate but that would 
bind PnP much more tightly. The 
result: a drug that binds PnP almost 
a million times tighter that its natural 
substrate and that blocks PnP about 
1,000 times more powerfully than 
any previously patented compound 
intended for that purpose. 

Dr. Schramm has spent more 
than 20 years studying transition-
state theory and six years designing 
Immucillin-h. The synthesis of 
Immucillin-h resulted from a long-
term collaboration between his lab 
and the Carbohydrate Chemistry 
Team at Industrial research Ltd., in 
new Zealand. he is optimistic that his 
efforts will soon pay off for patients. 
“for people who are dying of T-cell 
cancers, we hope that the outcome 
of our research will be a once-a-day 
pill that will halt or perhaps even cure 
their cancer while causing no side 
effects.” 

As for using Immucillins in 
treating autoimmune diseases, 
Dr. Schramm notes that one of his 
second-generation Immucillins is 
now being tested against psoriasis 
in phase Ib clinical trials. This drug 
is being developed by BioCryst 
in collaboration with roche 
Pharmaceuticals.

News from the Labs
(continued)

ClInICAl tRIAl foR novEl  
EInStEIn CAnCER DRuG

Immucillin-h, a promising anticancer 
agent designed by vern Schramm, 
Ph.D., ruth Merns Professor and Chair 
of Biochemistry, for treating T-cell 
malignancies, is now being tested in a 
pivotal phase IIb clinical trial at sites in 
the U.S., eastern and western europe, 
and South America.

einstein licensed Immucillin-h to 
BioCryst Pharmaceuticals, Inc., a 
biotechnology company based 
in Birmingham, Alabama, in 2000. 
In late January of 2007, BioCryst 
announced the start of the phase 
IIb (specifically designed to study 
efficacy) trial, based on encouraging 
results from earlier studies. The drug, 
which the company calls forodesine, 
will be administered both orally and 
intravenously in the new trial.

The food and Drug Administration 
has given forodesine “orphan drug” 
status—a designation offering 
companies financial incentives to 
develop drugs against rare diseases. 
forodesine’s orphan drug status 
applies to three indications: T-cell 
non-hodgkin’s lymphoma including 
cutaneous T-cell lymphoma; 
chronic lymphocytic leukemia (CLL) 
and related leukemias including 
prolymphocytic leukemia, adult  
T-cell leukemia and hairy cell 
leukemia; and acute lymphoblastic 
leukemia (ALL).

Einstein Receives $10 million NIH grant for Landmark study of Hispanic Health

around the Campus

the national heart, Lung and Blood 
Institute of the national Institutes 

of health announced in October 
that the Albert einstein College of 
Medicine was awarded a $10 million 
grant for an unprecedented, large-
scale study of the health status of 
4,000 people of hispanic/Latino origin 
in the Bronx. einstein was one of only 
five institutions nationwide to receive 
grants under this new federal pro-
gram, and the only one in new York.

Pictured at a reception held to 
thank the many community leaders 
who played an active role in working 
with einstein to bring this landmark 
study to the Bronx are (l-r) Bronx 
Borough President Adolfo Carrion, Dr. 
Sylvia Wassertheil-Smoller, principal 
investigator of the project, and 

Dr. matthew scharff Receives first annual marshall Horwitz Prize

the inaugural Marshall S. horwitz, 
M.D. faculty Prize for research 

excellence was awarded to Dr. 
Matthew S. Scharff, Distinguished 
Professor, on november 29th. The 
award was established in memory 
of Dr. horwitz, former Professor and 
Chair of Microbiology & Immunology, 
who passed away in May, 2005. 
Speakers at the event were (l-r) Drs. 
Liise-anne Pirofski, Mitrani Professor 
of Biomedical research, and Chief 
of the Division of Infectious Diseases;  
Dr. Arturo Casadevall, forchheimer 
Professor and Chair of Microbiology 
& Immunology; Dr. Susan Band 
horwitz, Distinguished Professor, 
falkenstein Professor of Cancer 
research, and Co-chair of  Molecular 
Pharmacology; Dr. Scharff; and Dr. 
Allen M. Spiegel, The Marilyn and 
Stanley M. Katz Dean. 

einstein Dean, Dr. Allen M. Spiegel. 
The goal of the “hispanic 

Community health Study” is to 
identify the prevalence and risk 
factors for a variety of diseases and 
disorders among hispanics in the 
United States. To be conducted 
over a 6 ½-year period, the project 
will address such health problems 
as heart disease, stroke, asthma, 
diabetes, sleep disorders, cognitive 
impairment, kidney and liver dis-
eases and hearing impairment. risk 
factors that will be assessed include 
nutrition, obesity, smoking, blood 
pressure, social and economic 
disparity, occupation, health care 
access, medication and supple-
ment use, and the environment.

Dr. Scharff, a 
member of the 
national Academy 
of Sciences, has 
played a seminal role 
in the development 
of immunological 
research at einstein 
since he joined the 
faculty in 1963.  he 
served as Chair of 
Cell Biology from 
1972 -1983 and was 
Director of the Albert 
einstein Cancer 
Center from 1986-
1995. he is also the 
harry eagle Professor of Cancer 
research at einstein. his many 
honors include the Mayor’s Lifetime 
Achievement Award for excellence in 
Biological and Medical Sciences, the 

Duke University Award for excellence 
in Immunologic research, and an 
honorary doctorate of medical sci-
ence from his undergraduate alma 
mater, Brown University. 

e
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around the Campus
(continued)

Dr. Judah folkman Delivers Inaugural Terman memorial Lecture

Zaida M’Boirick, 5, had the honor 
of cutting the ribbon at the open-

ing ceremony for einstein’s  Center 
for Babies, Toddlers and families 
on november 28th. She was joined 
by (l-r) Dr. robert Marion, director 
of the medical school’s Children’s 
evaluation and rehabilitation Center 
(CerC); Beverly Carrington, a com-
munity member; Dr. Susan Chinitz, 
director of the new Center; and 
einstein Dean, Dr. Allen M. Spiegel. 
The Center, which is located at 1521 
Jarrett Place in Montefiore Medical 
Park, is an expansion of CerC’s early 
Childhood Center. It provides a 
broad range of therapeutic services 
for young children and their families, 
with support from the robin hood 
foundation and the City of new York. 

Center for Babies, Toddlers and families Opens

world-renowned cancer 
researcher Dr. Judah folkman 

honored the memory of the late Dr. 
Bruce Terman, Associate Professor 
of Medicine (Cardiology) and 
Pathology, by delivering the first 
Terman Memorial Lecture at einstein 
on february 8th. 

Andrus Professor of Pediatric 
Surgery and of Cell Biology at harvard 
Medical School, Dr. folkman, is 
credited with founding the field of 
angiogenesis research. his work has 
led to the development of “anti-
angiogenic” drugs that have proven 

effective against cancer as well as 
age-related macular degeneration. 
Dr. Terman, whose untimely acciden-
tal death last year touched the entire 
einstein community, was known for his 
research into the molecular regula-
tion of angiogenesis. 

Dr. folkman spoke on “Angio-
genesis: An organizing principle in 
biomedicine?” he is pictured here 
(center) with Mrs. Susan Terman and 
Dr. richard Kitsis, Dorros Professor of 
Cardiovascular research at einstein, 
who organized the lecture. e
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