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| am very sad to let you know that Lee, Prof. Lee Segel from the Weizmann Institute, passed away. Lee Z"L was a great
scientist, who was one of the pioneers and leaders of the field of Theoretical and Mathematical Biology. He was the
supervisor of many of the leading scientists in the field (among them Dr. Ramit Mehr's PhD advisor), and collaborated with
many many more. Always open minded, always a few steps ahead with his visionary ideas. But Lee was also much more
than that, Lee was a great person with impressive personality. A rational sharp mind with a warm soul. A real intellectual
interested in many science fields, but also Judaism and many other subjects. His sense of humor affected everyone around
him - work with him was always not only interesting but also fun. Lee attracted and reflected respect from everyone who met
him. He radiated and induced both calmness and energetic action. We all lost a great scientist, a great person, a mentor, a
collaborator and a friend.

He helped instigate the establishment of the Computational Biology Program.

May he rest in peace. It is now up to us to continue his legacy. Prof. Avidan Neumann.
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PA-IL PA-IIL

ECorL

RS-IIL
ULL RSL (PA-ITL-like

1972 1977

1981

1983 1984 1984,1985

1988 2002 2003

Bacterial Bacterial

cells cells

Plant seeds

Animal ovary/ Animal Animal

fertilized eggs hemolymph gonad &eggs

Plant Bacterial Bacterial

marine alga cells cells

Produci Pseud

Erythrina
lodend;

Tetraclita Aplysia

Aplysia I
various spp

g
organism aeruginosa

pathogen pathogen

various spp

Barnacle

snail (hare) snail (hare)

Ulva
lactuca

lettuce pathogen pathogen

Mr (Da) 12,763 x 4 11,732 x 4

— 32kx2

— 10k x 6 11,61k x4
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specificity
(affinity)
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(Normal) (High/Normal)

Gal+
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(Low)

Sialic acid
and N-acetyl
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(Normal)

Man>Fru>Fuc

Fuc
(Normal) (High/Normal)

Blood group B.LP

specificity H(A,B),Le

LT

H.Le H(A,B).Le

Mitogenicity + +

+

N.D. N.D.
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m»myn Le (a) oD YY NP1 oY
NONR TNPNI) DNV DDMINNND - DIPIN
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Dr. Alon Korngreen
announces that the
construction of the new
multiple electrode recording
setup funded by the Israel
Science  Foundation is
complete. The new system
allows simultaneous
recording of ionic currents
and membrane potential
from two synaptically
connected neurons or from
two locations on the
dendritic tree of a single
neuron in brain tissue.
These capabilities enhance
our ability to investigate the
computational properties of
single neurons.

Professor Sanford Sampson is part of a National
Diabetes Research Center in Israel. Prof. Sampson,
former Dean of the Faculty, is a member of five-
year, multi-million program to turn Israel into one of
the world's leading centers for the treatment and
cure of diabetes. It aims at tripling the current level
of research in the disease and to employ more than
300 researchers from medical and scientific
research centers around the country. A new
voluntary organization called D Cure (Diabetes
Care in Israel), whose president is Israel Diabetes
Association head Prof. Itamar Raz of the Hadassah
University Hospital in Jerusalem, has been
established to unify and support all the activities
relating to diabetes in the country. The program
includes approximately 30 groups from universities
and hospitals throughout Israel. Professor Sampson
is currently the only Bar-llan scientist in the D Cure
program. D Cure was launched in October, 2004
with a special Diabetes Symposium in Jerusalem
attended by leading diabetes researchers from all
over the world. Professor Sampson was an invited
speaker at the symposium.
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Meet Dr. Stanislav Pen-Mouratov.

Dr. Stanislav Pen-Mouratov is a researcher in the Soil
Ecology Laboratory in our Faculty. He was born in 1961
in Kazakhstan and was educated in Kazan, Russia, at
the Kazan University. In 1998, Dr. Pen-Mouratov
immigrated to Israel, and two years later he began his
work in Prof Yosef Steinberger’s laboratory.

Q. What was your main scientific interest in

Russia?

A. In Russia | specialized in heavy metals and their
effect on water and terrestrial ecosystems. | studied the
fluctuations in the concentration of heavy metals in
different ecosystems and their flow between different
organisms. Heavy metals, which are one of the main
sources of pollution, do not stay in the polluted area, but
transfer from water to the soil, and from one organism
to another, therefore it is extremely necessary to follow
the transition of this pollution and understand its effect
on the different systems. The organisms that |
examined in my research varied, from river fauna to
amphibians, water birds and river plants. We measured
the amounts of heavy metals acquired from the food
source; their levels in embryos of different organisms,
compared to mature individuals; and we also mapped
areas polluted by heavy metals, to be able to follow
their spread.

During my last five years in Russia, | participated in
the establishment and management of an “Ecological
Education Center’ that had three goals: to educate
students in environmental studies, perform research on

The Nematode Man

ecological topics, and cooperate with factories, to
examine their pollution levels and issue directives on this
subject.
Q. Why did you decide to leave behind you these
achievements and to come to Israel?
A. Back in 1992, my wife and | discussed what we
should do once | completed my Ph.D. On the one side
there were my educational and professional
achievements as a researcher and supervisor of the
“Ecological Education Center”. On the other hand, |
wanted to follow the part of my family who came to
Israel, and give my two sons the best opportunities for
their future that can be given in Israel and not in Russia.
After six years of conflict, | returned the keys of the
Center and three days later | was here in Israel.
Q. How did you start at Bar llan University?
A. The Jewish Agency gave scholarships to New
Immigrant researchers for three years to help them
integrate in Israel and to encourage Russian researchers
to immigrate. Based on this grant, called “Shapira”,
which is the first of three different grants | obtained, |
joined the Soil Ecology Laboratory and have worked
here ever since. At present, | am waiting to be granted
the Giladi Fellowship, which is the continuation of the
“Shapira” program.
Q. What is your research project now?
A. | am working mainly on soil Nematodes (see box)
from the Negev desert, but also from foreign areas, from
Antarctica, Mexico and Uzbekistan. | count the number
of nematode individuals in soil samples and identify the
existing species. This helps us to classify the nematode
population according to the different feeding groups and
understand the population structure of this ecologically
important group of organisms in the soil.
Q. Frankly speaking, do you sometimes feel that
you made a mistake in coming here?
A. In one word: no. | feel that Israel is the best choice for
me and for my family and the best option for my sons.
My older boy is now a soldier in ZAHAL, working in the
field of electronics in the navy; and the younger one is
still a pupil in elementary school. Both are very happy
and are doing great. Professionally, | believe | have had
here very good opportunities, and | don’t feel sorry for
trying other interesting fields.
Einav Mayzlish

Nematodes are non-segmented worms typically 150 um in diameter and 1 mm in length. Those few species responsible for
plant diseases have received a lot of attention, but far less is known about most members of the nematode community, that play
beneficial roles in the soil. Nematodes are important in mineralizing, or releasing, nutrients in plant-available forms. When
nematodes eat bacteria or fungi, ammonium (NH,") is released because bacteria and fungi contain much more nitrogen than the
nematodes require. Nematodes help disperse bacteria and fungi through the soil layers and along roots by carrying live and
dormant microbes on their surfaces and in their digestive systems. Nematodes are eaten by higher level predators, including
predatory nematodes, soil microarthropods, and soil insects. They are in turn, parasitized by bacteria and fungi. Some
nematodes cause disease, while others consume disease-causing organisms, such as root-feeding nematodes, or prevent their
access to roots. These may be potential biocontrol agents.

Nematodes may be useful indicators of soil quality because of their tremendous diversity and their participation in many
functions at different levels of the soil food web. Several researchers have proposed approaches to assess the status of soil
quality by counting the number of nematodes from different families, or “trophic groups”. In addition to their diversity, nematodes
may be useful indicators because their populations are relatively stable in response to changes in moisture and temperature
(in contrast to bacteria), and yet respond to changes in land management and soil microenvironment in predictable ways.
(Adapted from: Ingham E, soil Nematodes, Soil biology primer).




A: Exactly. The central project in my lab is trying to
make certain kinds of nerve cells. We are interested in
specific ones that are involved in a disease called
Familial Dysautonomia. It is a genetic disease of
Ashkenazi Jews in which the peripheral nervous
system, the part involved for example in sensing stimuli
such as pain from the outside world, degenerates for
yet-unknown reasons. We are trying to grow in vitro
nerve cells of the type that degenerate, so that drugs
that are being developed now against Dysautonomia
can be tested, and the mechanism of the disease can
be explored.

Q: When you direct your stem cells into a
specific developmental pathway, do they
have to go through the same intermediate
stages like in the embryo?

A: That's a very good question. In fact, this is
another use of stem cells — to study early
embryonic development in humans, because
we don't have access to early human embryos,
and many important questions have only been
looked at using mouse embryos. We hope that
using embryonic stem cells will allow us to look
at the molecular pathways that are involved in
differentiation — something we cannot do in
vivo. We hope that the intermediate stages
they are going through reflect the actual case
in vivo and so far we have some evidence that
that is the case, because the peripheral
nervous system in the embryo forms from
neural crest cells that migrate away from the
spinal cord. We see that some of the
molecules that are typical of neural crest cells
are present in our in vitro differentiating cells, and they
are turned off when the cells turn into the next
developmental stage. This is very exciting.

Q: You do it by looking at stage-specific proteins?
A: At the moment we mostly do RT-PCR to follow
messenger RNAs. We would rather look at proteins,
but we get small quantities of cells because the very
high cost of growing the cells and keep them
undifferentiated - you have to grow them on another
layer of nurse cells. Keeping two lines of cells growing
in the right media requires very expensive media, such
as serum replacement that costs $100 a bottle.

Q: Is the more distant goal to get these neurons to
differentiate in vitro and then put them back in the
nervous system?

A: Well, that would indeed be the ultimate but long term
goal... They should go in the ganglia. However, if we
can make enough of them, we can test and develop
new drugs, inactivate genes and try to mimic the
mechanism of neural generation, for which we have no
handle today.

Q: What other activities are going on in your lab?

A: | have two more projects, both have commercial
implications and are less related to stem cells. One of
them is to develop a test for anti-leukemia drugs using
chicken embryos. The other, is to develop a system for
all sorts of testing on human skin, again using chicken
embryos. One places human skin inside a fertilized
chicken egg. The blood supply of the chicken fuses
with the blood vessels of the skin, and eventually you
have an almost-normal system where you have skin
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nourished by blood that can be studied and tested. In
the culture dish you can only keep human skin for 2-3
days and then it begins to fall apart. When you take the
human skin from a patient, there are still immune cells
in the skin and we are even able to look at immune
responses, in addition to looking at wound healing,
irritation or sun-burn responses.

Another project is transplantation of human ES
(embryonic stem cells) to chick embryo. Before my last
Sabbatical | worked for ten years on the development
of the peripheral nervous system in chick embryos —
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how the ganglia are formed. Then | spent a year with
Prof. Nissim Benevenisty at the Hebrew University.
Benvenisty is one of the world leaders in human
embryonic stem cell research. We took embryonic stem
cells and implanted them into chicken embryos, to see
if we could use the chicken embryo as a "living tissue
culture system", because the chicken embryo already
knows how to make a heart, how to make a pancreas,
or a brain. The idea was to take human embryonic
stem cells and put them where the heart is supposed to
develop; they might integrate into the heart and
produce heart tissue. Such a heart would be chimeric,
composed of a mixture of cells. We can use it to trace
molecular events in the human cells that undergo
differentiation. This experiment is forbidden by the
National Institutes of Health in U.S.A., but here | got
permission from the Ethics Committees. Once the
paper was published, it was discussed in Ha'aretz and
Nature, and even joked about by Yatspan.

Q: Who works in the Goldstein lab?

A: At the moment we have two Ph.D. students,
Oz Pomp and Ira Brukhman working on the ES
project, five M.Sc. students - Murielle Agassi and
Igor Grinberg working on dermatology, Moran Taizi
and Avivit Ohana working on Leukemia, and Lina
Gamarnik working on ES cells. Dr. Natalie Nagorsky
is a senior scientist working on several of the projects
and Chaya Morgenstern runs the lab. My group has
grown a lot recently; it appears that having switched to
stem cell research made us look “sexier” to the
students looking to do advanced degrees. .

Dr. Rafael Perl-Treves
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Figure 4: Transdifferentiation

A: This is true. There is cell therapy and tissue therapy.
With certain tissues you can do cell therapy, isolate and
introduce back into the body blood stem cells, where
you don’t need any kind three-dimensional organized
tissue. You can transplant the injected cells into a vein
and they will find their way back to the bone marrow
and repopulate it. In some cases we expect that the
cells, injected into the organ, would organize
in situ and integrate successfully into the existing
organ. Immature heart cells could be expected to
integrate in a damaged heart muscle correctly and
repair it, because the pattern of heart myocytes is less
ordered, or more flexible. A recent paper from the
Technion in Haifa showed that human heart cells made
from embryonic stem cells restored dysfunctional heart
rhythm in pigs. There are also good prospects for
cartilage replacement in arthritis patients — cartilage too
is a simple tissue where cell therapy would be
sufficient, as opposed to tissue or organ therapy. The
mechanical stress exerted upon the cartilage should
impart the correct size and shape upon the
transplanted cartilage, and blood vessels could grow in
and populate it. With kidney or lung cells this is less
likely to work.

| think we are still far from generating entire organs
in vitro. The most advanced report | have heard about
came recently from France: they took embryonic stem
cells and made a special interface between air and
liquid, and the cells responded by forming an artificial
skin. The cells on top were epidermal and the inner
ones were dermal fibroblasts. But there were no
specialized skin tissues such as hairs or sweat glands.
Researchers work hard on "scaffolding" material, solid
supports that the cells can populate and get organized
into three-dimensional structures. The ideal way would
be to make biodegradable scaffolding.

Q: During bone-marrow transplantation, how do the
injected cells find their way home and repopulate
the bones?

A: There are special sites called niches that hold stem
cells in place, and the injected cells will circulate and
“‘home” to the niches. The niche also "holds" them in
the developmental sense, so they remain stem cells
and do not differentiate (Figure 5) - because if all

differentiated, we wouldn’t have any stem cells left.
Niche cells are bound to an extracellular basement-
membrane. The stem cells are anchored to the same
membrane and receive the signal that prevents them
from differentiation. Upon division, some daughter cells
can be released from the niche and differentiate, but
others stay tethered to the niche and retain their stem-
cell identity.

Q: And where is the ethical problem?

A: Adult stem cells could be taken from a biopsy of the
patient himself so in principle there are no problems.
But embryonic stem cells are taken from embryos, and
their production requires destruction of the embryo. The
Catholic Church believes that life begins at conception,
with the formation of the zygote. Therefore the Church
feels that taking apart a pre-implantation embryo that is
5-7 days after fertilization and to take out the inner cell
mass to make the stem cells is killing a person. By
contrast, according to Halacha, the soul does not
populate the body until 40 days after conception (it
seems also the Moslems believe this), so there are
Rabbis who have given 'Piskei Halachah' that such
embryos could be used for making stem cells. We talk
about embryos produced by in vitro fertilization
(@ woman does not even know at 5-7 days after
fertilization stage that she is pregnant), that were deep-
frozen and are not going to be used to make babies.
Many of the Rabbis who have studied the issue will tell
you that not only is it permitted, it is something you
must do under the command of curing ill persons. But |
agree that as these treatments become more practical
and affordable, more ethical questions may rise.

A practical problem is where to get human egg
cells as a source of embryonic stem cells. For women
to give oocytes is very painful and complicated. There
was a very exciting paper from a group in China who
took oocytes from rabbits and replaced the nucleus
with a human one, and showed that the transferred
nucleus worked well and generated embryonic stem
cell lines that were 99% human — the mitochondrial
genome remained from the rabbit. Such experiments of
course raise additional, complex ethical questions.

Q: To get back to your research. Today, protocols
are being developed to direct embryonic stem cells
towards specific developmental pathways to get a
desired tissue... Is that what you do now in your
laboratory?
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Figure 5: A niche is a special microenvirnment for
maintaining undifferentiatied stem cells. ECM - extra cellular
membrane
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Q: What is the second type of stem cells?

A: They are usually called adult stem cells, or more
correctly tissue stem cells. They can be taken from
later stage embryos, or from adult tissues such as bone
marrow. The use of bone marrow transplants to
rejuvenate and repopulate the blood system of a
leukemia patient, after you wipe out all the diseased
stem cells of his bone marrow, has already been done
for more than 20 years. The tissues that are known to
have a lot of stem cells are the skin, the intestine, the
liver and the bone marrow. Within bone marrow we
actually have several different kinds of stem cells.
However, following more recent discoveries we have
learned that there are stem cells in other tissues we
were not aware of previously, for example in the brain!
When we were students, we were taught that you are
born with all the brain cells that you will ever get, that
no division of nerve cells can happen — but that is not
true anymore: even 80-year-old people grow nerve
cells. And stem cells were found in muscle, including
heart muscle and in fat. We were also taught that
women are born with all the oocytes they will have
during life; this notion was apparently based on flawed
research: it appears that in mice and probably in
humans too, there are stem cells in the ovary that
continue to divide and give rise to additional oocytes
throughout young adulthood.

The next step would be to try and grow these cells
and generate tissue for therapeutic use, but the
problem with these adult stem cells is their poor
division, you usually cannot make as much tissue as
required. There are very few cells to start with and they
are often hard to identify. Once isolated, they will grow
in culture and differentiate, but we don’t know what
conditions keep them dividing as stem cells.
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The awareness of the promise of stem cells is
growing rapidly, and a convenient source for tissue
stem cells for the future use of an individual is the
umbilical cord that is cut the moment he is born.
Nowadays every woman who gives birth is told to
freeze the umbilical cord stem cells for her newborn's
future. The problem at the moment is that there are
very few stem cells that can be taken from a single
umbilical cord, a number that is insufficient for most
practical uses, and today we still do not have the
technology to culture and multiply them while retaining
all their properties - but in the future this could change.

Q: What type of cells can you get from them?

A: Usually they differentiate into one, or a few
functional cell types. It has always been believed that
tissue stem cells only give rise to the kinds of cells that
are in the tissue they are taken from — so heart stem
cells would give rise to heart, and skin stem cells would
give rise to skin. Well, skin itself is a complex tissue
and skin stem cells can generate, beside the epidermis
itself, also skin-glands, hair and nails, but all these are
components of skin. However, about five years ago
people started reporting that cultured cells can convert
from one kind of cell to another, a phenomenon
designated “transdifferentiation” (Fig. 4). There has
been tremendous excitement about it: maybe, by doing
bone marrow transplants, you could add heart cells to
the heart, or by taking nerve stem cells you could add
blood cells, or turn fat stem cells into muscle. | myself
cannot help getting excited by the prospect of using
some extra fat to reinvigorate my weakening memory!
The whole notion of transdifferentiation, however, is still
very controversial, and definite proof of the
phenomenon is still poor. Backed by solid proof, it
would change our very notion of "commitment" in
developmental biology. Nuclear transfer done in
mammals like the sheep Dolly has already proven that
a nucleus of a differentiated cell can be reprogrammed
to become an embryonic-cell nucleus, so the idea that
the DNA of a differentiated cell reaches some point of
no-return is not true. With plants we knew that
developmental plasticity and totipotency of adult cells
are the rule, but in animals we were not prepared for
such plasticity.

Q: What could be the role of adult stem cells in
adults? | mean, those found in non-renewable
organs such as muscles and brain?

A: This is another very good question for which there is
still no answer. Maybe it is some sort of evolutionary
relic from lower organisms that could renew these
tissues, like a salamander can grow an amputated limb.
I don’'t know. So the problem with adult stem cells is
that you can’t usually get enough of them in vitro, but
the advantage is that you can get an exact match to the
patient.

Q: But how would you turn an amorphous cell

culture and shape organized tissues and organs
from it? That would seem to me very hard task.
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this same faculty of unlimited division. Their second
characteristic is that the cells have the potential to
differentiate and make all kinds of tissues: they are
virtually totipotent. (A notable exception is that mouse
embryonic stem cells cannot make placental cells,
although human embryonic stem cells can).

Calls dissociated
and replated

Figure 2: Generation of ES clones from pre-implantation
blastocysts

Q: This means you can use them to clone an
individual organism?

A: Actually these stem cells were produced by
therapeutic cloning (Fig. 3). Regarding your question,
cells from a mouse stem cell culture can be put into a
host embryo and participate in making all of the tissues
of the host embryo, resulting in a “chimera”. This ability
to make all tissues in the embryo demonstrates that
embryonic stem cells are “pluripotent”. This has never
been done with humans. Human embryonic stem cells
can only be called pluripotent because no one has ever
made a person from them: we do make all sorts of
different tissues in the culture dish.

Q: The famous sheep Dolly was not cloned using
stem cells, was it?

A: Dolly was not cloned using embryonic stem cells. By
the way, we received a letter from the International

Society for Stem Cell Research asking not to use the
word “Cloning” because it intimidates people! We are
supposed to call it "nuclear transfer" which is exactly
what the procedure is. In the case of Dolly, they
removed the nucleus from an egg cell and replaced it
with a nucleus from a somatic cell. Then they implanted
the embryo into the womb of another sheep.

But let us go back to embryonic stem cells. They
are so special in that, under the correct conditions, you
can grow them in culture indefinitely without them
differentiating so you can make an unlimited number of
cells for transplantation. But in order to transplant
them, you first want them to differentiate to the specific
cell type that is needed. This is achieved by modifying
the medium, adding cytokines and hormones and
providing the correct set of physical conditions. Till
now, embryonic stem cells have been induced to form
a wide variety of cell types, including neural cells
(neurons and glia), heart muscle cells, blood cells (and
blood stem cells), blood vessel cells, insulin-producing
cells, lung-like cells, skin, cartilage and bone cells...
The products of such programmed differentiation could
then be used for replacing diseased or injured cells.
Another use would be the production of normal human
tissues for drug testing. This is important, since today
we have to test potential drugs at the cellular level
either on animal cells, or on human cancer cell lines,
whereas a human normal-cell model would be much
more appropriate. This application of human embryonic
stem cells is likely to be a reality in the near future,
unlike the transplantation, which will take longer to
work out. The excitement with embryonic stem cells is
that you can make as much tissue as you want. It is
very hard to establish and maintain them, but there are
human cell lines that were isolated in 1998 - and have
divided for 400 or 500 cell-generations by now.

Q: What are the limitations and problems in
implementing them?

A: One problem is their similarity to cancer cells.
Embryonic stem cells share with cancer cells a high
proliferative potential; both express telomerase, the
well-known enzyme related to proliferation. There are
reports about animals that developed cancer after
being treated with embryonic stem cells or their
derivatives. A second limitation is immunological
compatibility: stem cells are taken from embryos and
are therefore genetically and immunologically different
from the patient into whom they will be transplanted.
You could, however, perform nuclear transfer
(“cloning”) and replace their nucleus with that of the
patient. In this scenario, a biopsy is taken from a
patient, and a nucleus from the sample is micro-
injected into an unfertilized human egg-cell that was
enucleated (i.e., its nucleus was removed). This “cell” is
then zapped with electricity, and begins to develop as if
it were a zygote. The early-stage embryo that develops
serves as a source for an embryonic stem-cell culture,
and after sufficient multiplication of the cells in culture
they are induced to differentiate in vitro and form the
required tissue to replace an injured part (Figure 3).
Another possible solution would be to generate large
libraries or collections of stem cells from many different
individuals that could be matched with the patients and
use for transplantation.
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Wonders and Challenges of Stem Cell Research

Conversation on a hot scientific topic with Prof. Ron Goldstein

The Goldsteins came to Israel in 1983, on a T

plane that brought in a large group of new
immigrants from the U.S. They had two babies,
and Ron was at the stage of writing his Ph.D.
thesis. He finished it in the Mercaz Klita of Gilo
and received the degree from Columbia
University Medical School. The head of the
group was Eric Kandel who received the Nobel
Prize a few years ago. "We also worked with
Richard Axel who received the Nobel Prize this
year. Unfortunately, nothing rubbed off on me"
says Ron humbly, "but it was great to work with
people that brilliant". Ron returned to the States
to defend his thesis. He did a postdoc at the
Department of Zoology, Hebrew University in
Givat Ram as a "Lady Davis" Fellow, working
with Prof. Jeff Camhi and continuing to work in
the field of his Ph.D. - the relationship between
brain and the behavior of invertebrates. Ron
realized that the field of invertebrate neurobiology was
overcrowded in Israel; hearing a lecture by
Chaya Kalcheim, he was impressed and joined her for
another postdoctoral period. He then joined the Bar-llan
Faculty on 1991 after winning a prestigious Alon
fellowship for young scientists. His wife Judy, whom he
met at the Rubin Academy in Jerusalem while studying
in Israel for a year in Yeshiva, received an M.Sc. in
Pharmacology from Columbia in NY, and currently is
the chief administrator for the 1000+ undergraduates in
the Faculty of Natural Sciences of the Hebrew
University. They have five children: two sons chose to
do Hesder-Yeshiva studies, a daughter studies film at
Tel-Aviv University, and another son is enrolled in the
high school-Yeshiva of Rav Steinsaltz. The youngest
will soon celebrate his Bar-Mitzvah.

Q: Now let's talk about stem cell research: why has
3 3, it become so
popular?
A: If you search
Google for ‘"stem
cells", you'll find
about a quarter of
a million articles.
Stem cells show
tremendous promise:

the holy grail of stem cells research is to make cells
and tissues that can be used to replace body parts that
were damaged by either injury or disease. Because of
this great hope, many different aspects of stem cells
are being studied intensively. Also, they are in the
headlines because of political and ethical problems
regarding embryonic stem cells.

Q: What are stem cells?

A: A stem cell is a cell that maintains the potential to
replicate itself, with some descendant cells remaining
stem cells, while others embark on various
differentiation pathways and attain specialized
functions. That is a very general definition, and even
this definition is under lively debate in the literature.
There are two major kinds of stem cells.

Q: What are the two types?

A: There are embryonic stem cells, the ones that are
so controversial, and there are adult stem cells, that
have been already used in medicine for at least a
decade in treatments such as bone-marrow
transplantation. Embryonic stem cells are taken from
very early embryos: most people do not know that they
come from the pre-implantation stage that has only
64-128 cells, less than a week after fertilization (Fig. 1).
At this stage the embryo is a transparent, hollow mass
of cells called blastocyst. The inner
cells of the blastocyst are isolated
and cultured in a Petri dish, over a
layer of division-inhibited cells that
serve as a feeder layer or “nursery”
for the developing stem cells (Fig. 2).
These cells divide and multiply, but
remain uncommitted to specific fates.
The unlimited doubling makes them
different from other mammalian cell
cultures, that will only divide a few
times and die; only cancer cells have



