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Cancer is one of the most widespread and elusive diseases afflicting humanity, claiming 7.9 million lives annually. In the
United States alone, half of all men and one-third of all women will develop cancer in their lifetimes, according to the
Institute of Medicine of the National Academies.

At the Weizmann Institute of Science in Israel, more than 50 research groups focus on developing better ways to
prevent, di agnose, and treat the di sease. I n f acto, 0\
cancer. Many of these research groups have already produced valuable insights into cancer in general, as well as into

specific forms, such as lung cancer, prostate cancer, and leukemia. Alliances with medical centers in Israel and around

the world help Weizmann scientists translate their basic research into diagnostic tools, drugs, and therapies. A sample of
Weizmann research on cancer, and the scientists dedicated to this work, is presented below.

A researcher in the Department of Molecular Cell Biology

provided some of the earliest evidence that the p53 geris a
tumor suppressorShe was also the first to develop antibodies
against p53, |l aying the foun
function.

Scientists in the Department of Molecular Cell Biology were the
first to clone p53 The p53 clone and its genetic sequence
provided laboratories around the world with one of the most
frequently used tools for studying cancer.

p53 protein expression in small intestinal carcinoma.

A new method pioneered by a researcher in the Department of

Immunology makes it possible to perform a bone marrow

transplanteven if the leukemia patient and donor share only half of the immunological markers previously needed for
such transplants. He created the approach, which is based on the use of megadoses of donor marrowhat overwhelm
the recipient’s r e] etohwitlhltalianpeydciam, and thenbechniguais nowuked aa skveral
dozen hospitals around the world.

An Institute scientist developed a noninvasive, magnetic resonance imaging-
(MRI-) based method called 3TP (three time point) to detect malignant
tumors without biopsies The technique makes use of existing MRl machinery
and new software to produce high-resolution images of the tumor and the
surrounding microscopic blood vessels. By revealing the density and
permeability of microvessels in tissues, the images make it possible to
distinguish between malignant and benign tumors. In 2003, the FDA approved
3TP for the diagnosis of breast and prostate cancers

A scientist in the Department of Molecular Cell Biology provided the basic
research foundation for the development of Gleevec®, a drug that has won
unusual praise and attention as the first therapy based on the molecular
understanding of a specific cancethronic myelogenous leukemia (CML). The
researcher isolated two genes that abnormally swap pieces of genetic material

Three time point (3TP) magnetic
resonance image of a breast lesion.
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and lead to the production of a fused protein that triggers CML. Untreated 20h post PDT
Using these findings, the pharmaceutical company Novartis :
developed a molecule that works by seeking out and destroying
cancer cells making the fused protein. It was the first discovery of
cancer initiated by protein fusionGleevec® was approved by the
FDA in 2001 to treat CML, and is now routinely prescribed to CML
patients around the world.

A method of destroying tumors by clotting their vascular supply
was created by researchers in the Department of Plant Sciences
and the Department of Biological Regulation. They developed a
chlorophyll-based photosensitive agent that is injected into the VR
patient. Fiber-optic surgical techniques are then used to locally
illuminate the tumor. The blood vessels feeding the tumor are
destroyed within minutes and the tumor tissue dies and
disappears following a single treatment. This new photodynamic
therapy is being tested in clinical trials for the treatment of
prostate cancer.

Collaborating with researchers at the Tel Aviv Sourasky Medical

Center, a scientist in the Department of Biological Regulation MRI scans of Hepa-1 spheroids to study response to

found that high expression of a cell receptor called ErbB-4 photodynamic therapy.

encourages tumor growth in head and neck cancer and lung

cancer. They are devising a treatment that would inhibit tumor growth by limiting the expression of this receptor. The

scientist was also part of a team of Institute researcherst hat i denti fied a number of ge
system” that eventual |y -cantero lls. The tkaim foahd that aberrationsiritie nor ma l
activities of these genes are tied to certain types of cancer, as well as the aggressiveness of the cancer. These insights

may lead to the development of ways to restore the brakes on runaway cell division and halt cancerprogression

Institute scientists created a microscopic computer made entirely of
biological moleculesThe research group programmed it to identify,

in a test tube, changes in the balances of molecules in the body that

indicate the presence of certain cancers, to diagnose the type of

cancer, and to react by producing a drug molecule to fight the cancer
cell s. I'n the future they hbhope t
will be able to operate inside a living body, spot disease, and apply

the necessary treatmenbefore external symptoms even appear.

A team of researchers in the Department of Biological Chemistry
identified an enzyme, known as OGG1, which plays a role in
Modelof OE A ) T (hivkogidal@duipeiter. protecting individuals against cancer. They found that smokers with a
low level of OGG1 activity are around 120 times more likely to get
lung cancer and 70 times more likely to get head and neck cancer than non-smokers with normal OGG1 activity. The
scientists RS @St 21LISR | 6f22R (Said GKIFG O2dzsedneadsS dzaSR (2 | &
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Collaborating with colleagues from the Soreq Nuclear Research Center, Weizmann scientists in the Department of

Particle Physics are developing a minimally invasive tool for the detection and diagnosis of prostate cancet consists

of an electronic “finger” inserted i nBeusetptostatetakcert u m
causes a drop in zinc, measuring the prostatic zinc concentration and correlating it with the prostate specific antigen

(PSA) level will make it possible to detect the presence of cancerous tissue with a higher level of confidence.
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world where children at the local kindergarten start the school year with a nap, a flu shot, and a routine cancer
immunization. And imagine how it would feel to visit the Smithsonian and see a radiation machine next to an iro
1 01 ¢ AO A OAIz@fdbel Ebredtean®Rorner £ O/ asident Al Gore

A scientist in the Department of Biological Regulation explained several puzzlingancerrelated phenomenawhile
studying blood vessel formation with the help of MRI techniques she developed. She provided a molecular explanation,
for example, for the common recurrence of tumors along the lines of surgical scars. She also found that surgical incisions
trigger a release of substances that stimulate blood vessel formation and tumor growth. Another study may explain why
ovarian cancer tends to metastasize into the abdomen: her team discovered that LH and FSH, the hormones responsible
for regulating angiogenesis in ovarian cancer, prompt malignant ovarian cells to stick to specific molecules found on the
peritoneal lining of the abdominal cavity.

Researchers in the Department of Biological
Chemistry destroyed malignant tumorsn mice using
allicin, a chemical that occurs naturally in garlic. The
team designed a system for delivering the chemical
straight to the tumor cells without damaging the
adjacent healthy ones. This technique could prove
especially useful for preventing metastasis following
surgery.

Tumor specific

/ antigen
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Institute scientists are collaborating with researchers

at Ichilov Hospital in Tel Aviv to find combinations of
genes that can help doctors estimatdf prostate
cancer will metastasizeA better understanding of
how the disease spreads in the body might lead to Illustration of the high anti-tumor activity of the monoclonal
the creation of new therapies. The researchers are antibody-alliinase conjugates.

also focusing on the genetic signatures that may

indicate whether a primary prostate cancer will

respond to or resist radiation treatment.

A gene called galectin-8 that appears to be responsible for the survival of migrating prostate cancer cells was discovered
by a scientist in the Department of Molecular Cell Biology. The task of galectin-8 is to regulate the normal physical

t

(
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contact between cells (known as cell adhesion). In prostate
cancer it is unusually active. The scientist is working to
decipher the advantages that the gene confers on

cancerous cells. Understanding the mode of action of
galectin-8 and its role in tumor growth could lead to the
elimination of its adverse effects, including tumor growth
The research may have even broader implications, since
galectin-8 has also been found to be overexpressed in
certain forms of lung cancer.

An Institute molecular biologist was the first to show that
cancer cells —in both tissue cultures and in living organisms
—can be made to revert to normal behavior. This finding led
to the development of a new treatmentalled
differentiation therapy, which restores the ability of cancer
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Differentiation of myeloid leukemic cells in vivo. Shown are
leukemic blast cells (A) and cells in various stages of
differentiation (B).

cells to grow and develop in a benign fashiorhis approach is now used clinically in human promyelocytic leukemia
and is being tested in other types of cancer. Differentiation therapy grew out of the landmark discovery of proteins (now
known as colony-stimulating factors and interleukins) that control the growth and differentiation of blood cells.

A gene called Nr-CAM that plays a central role in the development of human melanoma ancolon cancerwas
discoveredby researchers in the Department of Molecular Cell Biology. This new marker for these diseases might
eventually lead to early diagnosis and the screening of large populations. The scientists also revealed that a protein
called beta-catenin is involved in a key mechanism leading to the metastasis of colon cand®r manipulating this
mechanism, the team succeeded in reversing the metastatic properties of colon cancer cells in vitro. This research could
lead to a target-specific therapy to prevent, or reverse, the invasive behavior of metastatic colon cancer cells.

A researcher in the Department of Molecular Cell Biology studied the role of cell suicide in both normal and cancerous
ovariancells He developed a method to keep granulosa cells, which make up the bulk of the ovarian follicle, alive and
multiplying in the test tube, where they can be studied efficiently. His team also discovered that glucocorticoids
(hormones such as cortisol and cortisone) and leptin (a substance secreted by fat cells) protect ovarian cells from
apoptosis, or cell death. These discoveries could lead to improved treatments for ovarian cancer

The American Committee for the Weizmann Institute of Scee(@CWIS), founded in 1944, develops philanthropic
support for the Weizmann Institute of Science in Rehovot, Israel, one of the world's premier scientific research
institutions. The Weizmann Institute is a center of multidisciplinary scientific researcl gnaduate study,
addressing crucial problems in medicine and health, technology, energy, agriculture, and the environment.
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