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Oldest known pottery
found in Chinese cave

The archaeologists who
discovered the vase say
it is 18,000 years old.

LOS ANGELES TIMES

Chinese and Israeli archaeolo-
gists have discovered the oldest
known pottery, remains of an
18,000-year-old cone-shaped vase
excavated from a cave in southern
China.

The shards are about 1,000
years older than the previous
record-holder, found in Japan.

After flint tools, pottery is
among the oldest human-made
materials, and tracing its develop-
ment provides insight into the
evolution of culture. -

The shards were dlsco’vered
four yearsago in Yuchanyan Cave
in the Yangzi River basin by a
teamled by EhsabettoBoarettoof

in Rehovot. Israel. Thecave shows
signs of human occupation from
about 21,000 years to 13,800 years

ago.
The problem with caves is that,
over time, remains from firesand

other artifacts get scrambled by
the activities of humans and bur-
rowing animals, mixing layers of
aﬁltﬁacts and making dating diffi-
cult.

Boaretto, Xiachang Wu of
Peking University in Beijing and
their colleagues circumvented
-this problem by focusing on exca-
vating a small area, only a quarter
of ayard square, an ly an-
alyzing each.layer of sediment.

They reported Monday in the
Proceedings of the National Acad-
emy of Sciences that radiocarbon
dating of charcoal and bone frag-
ments from the excavation pro-
duced dates that were consistently
older with increasing depth.

Radiocarbon dating of charcoal
and bone collagen fragments
found immediately above and
bslow the pottery shards indicate
that the shards are 18,300 years to
17,500 years old, with a most likely
age of about 18,000 years.

The team has been able to re-
assemble the shards into the par-
tial remains of an unadorned
cone-shaped pot or vase, about
11.4 inches high, that may have
been used for cooking or storage.
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* Chinese pottery may
be earliest discovered

By RANDOLPH E. SCHMID
ASSOCIATED PRESS

WASHINGTON — Bits of pottery
discoveredinacaveinsouthemChina
may be evidence of the earliest
development of ceramics by ancient
people.

The find in Yuchanyan Cave dates
to as much as 18000 years ago,
rescarchers report in Tuesday's edi-
tion of Proceedings of the National
Academy of Sciences.

The find “supports the proposal
made in the past that pottery muking

by foragers began in south China,™

according to the researchers, led by
Elisabetta Boaretto of Bar [lan Uni-
versity in Israel.

The pottery found at Yuchanyan “is
the earlicst so far,” Dr. Boaretto said.

Pottery was one of the first human-
made materials and tracingitsorigins
and development opens a window on
the development of culture, said
Tracey Lu, an anthropologist at the
Chinese UniversityofHongKong, who
was not part of Boaretto’s team.

“Potteryinitiallyservesasa cooking
and storage facility. Later on, some
pottery vessels become symbols of
power and social status, as well as
examples ofart,” Dr. Lusaid. “Pottery
is still an important part of human
culture today.”

Dr.Lunoted thatthe dates reported

in this paper “are slightly older than
the dates (of pottery found) in Japan.
However, theaccuracyofradiocarbon
dates in the limestone area has been
under debate for many years.”

“I agree that pottery was madc by
foragers in South China, but I also
think pottery was produced more or
less contemporaneously in several
places in East Asia ... from Russia,
Japan to North and South China by
foragers living in different environ-
ments,” Dr. Lu added.

Dr. Boaretto. however, contends
that “the importance of this study is

-the high precision dating, the sys-

tematic dating of the whole cave, to
exclude mixing or intrusion of mate-
rials from above layers and the very
detailed dating of the strata around
the new pottery.”

“This scts Yuchanyan as the
earliest site where pollery has been
made,” she said.

“We do not know if the technology

" moved from China to the other sites,
but this hypothesis is stronger now.

than before.”

Patrick E. McGovern, an anthro-
pologist at the University of Pennsyl-
vania, noled that figurines have been
found in what is now the Czech
Republic that gu back as far as 35,000
years. But those were not actual pot-
lery vessels, he said.

*I had long thought that Japan

waould be the earliest,” Dr. McGovern
said, but in researching his forth-
coming book on the history of alco-
hali¢drinks, *Uncorkingthe Past,” he
found evidence of development of
ancient drinks in China. “China has a
lot of very early remains.” he said, “so
why nol pottery.”

This report “firms up that evidence
forChina,” as the home of the earliest
pottery yet found, he said. though
there does seem to be a long gap
between the Czech figurines and the
Chinese pottery.

“It makes you wonder what was
going on.” Dr. McGovern said.

Dr. Boaretto's research was funded
by the Peabody Museum of Harvard
University, Hunan Provincial Insti-
tute . of Archaeology and Cultural
Relics and the Weizmann Institnte of
Science in Israel.

- Pottery was one of the
firsthuman-made
materials and tracing its
origins and developinent
opens a window on the
development of culture,
said Tracey Lu, an
anthropologist at the
Chinese University of
Hong Kong, who was not
part of Boaretto’s tean.
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Vase 1n
°
Chinese cave

is oldest
pottery find

Chinese and Israeli archae-
ologists have discovered the
oldest known pottery, remains
of an 18,000-year-old cone-
shaped vase excavated from a
southern Chinese cave.

The shards are 1,000 years
older than the previous record-
holder, found in Japan.

After flint tools, pottery is
one of the oldest human-made
materials, and tracing its de-
velopment provides insight
into the evolution of culture.

The shards were found
four years agoin a cave in the
‘Yangzi River basin by a team
led by Elisabetto Boaretto of
the Wei i
Science in Rehovot, Israel. The
cave shows signs of human oc-
cupation from about 21,000
years to 13,800 years ago.

Radiocarbon dating of
charcoal and bone collagen
fragments found just above
and below the pottery shards
indicate that the shards are
18,300 years to 17,500 years
old, with a most likely age of
about 18,000 years.

- Los Angeles Times
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Oldest known
pottery found
in south China

BY THOMAS H. MAUGH Il
LOS ANGELES TIMES

Chinese and Israeli archaeol-
ogists have discovered the old-
est known pottery, remains of
an 18,000-year-old cone-shaped
vase excavated from a cave in
southern China.

The shards are about
1,000 years older than the previ-
ous record-holder, found in
Japan.

After flint tools, pottery is
one of the oldest human:made
materials, and tracing its devel-
opment provides insight into
the evolution of culture.

The shards were discovered
four years ago in Yuchanyan
Cave in the Yangzi River basin
by a team led by Elisabetto
Boaretto of the Wejzmann

in

Rehovot, Israel. The cave
shows signs of human occupa-
tion from about 21,000 years to
13,800 year's ago.

The problem with caves is
that, over time, remains from
fires and other artifacts get-
scrambled by the activities of
humans and burrowing ani-
mals, mixing layers of arti-
facts and making dating diffi-
cult.

Boaretto, Xiachong Wu of
.Peking University in Beijing
and their colleagues circum-
vented this problem by focusing
on excavating a small area, only
a quarter of a yard square, and
carefully analyzing each layer
of sediment.

They reported Monday in the
Proceedings of the National
Academy of Sciences that radio-
carbon dating of charcoal and
bone fragments from the exca-
vation produced dates that were
consistently older with increas-
ing depth.
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Parasitic weeds,
a scientific challenge

Stephen Duke looks at how researchers are tackling
parasitic weeds as reported in a special issue of the
SClWiley journal Pest Management Science

Weeds seldom evoke the passions other crop pests
do, because they are generally well controlled
with available, but castly technologies. Most
weeds exert adverse effects on crops through slow
and continual competition, stealing resources
directly from the crop plant. Their seeds germinate
beloiw the soil surface, infecting the crop, causing
dramatic damage before theit shoets penetrate
the soil, often producing attractive flowers in
the process.

Such parasitic weeds lay waste to many crops
in Africa and do considerable harm in parts of
Europe and Asia. Estimates of crop losseés in Affica
are hard to make, but $7bn/year is thought to be
lost to Striga species, called witchweed in many
places, alone.! Qrobanche species, also know
as broomrape, cause large economic losses too.
Elimination or mitigation of this biological scourge
would alleviate significant human misery.

A recent issue of the SCI journal Pest
Management Science (May 2009) was devoted
to alleviating this problem. These papers are
from an OECD-sponsored conference, Managing
Parasitic Weeds, which recently brought together
the best minds in this area. Jonathan Gressel of
the Weizmann institute of Science, Israel, edited
this issue containing 22 papers that distill the
latest research on understanding the biblogy of
these weeds.

This special issue is the equivalent of a very up-
to-date, and readily accessible book. Authors are
finding the special issie showcase for a collection
of papers more attractive than books for several
reasons. lournals generally go to press much
more rapidly than books, but, more importantly,
authors write to be read. Nearly all journals are
more readily accessible to scientists than books.
Therefore, a paper or review in a journal will almost
certainly be read and cited more than if published
in a book, potentially contributing to citation
parameters of the authars, which are increasingly
used as metrics for evaluation of scientists.

The seeds of these parasites are minute,
and their insufficient nufritional reserves after
germination makes quick contact with a compatible

host plant a necessity for survival of the parasitic
plant. The seeds only germinate when triggered by
exotic chemicals produced by their hosts. Four of
the papers®® deal with this aspect of the biology
of these parasites. Understanding how chemical
germination stimulants work could ultimately lead
1o the discovery of a synthetic stimulant that could
be applied in the field at a time when crops are
not grown, causing the parasitic weed seeds to
germinate when no host is available.

A particularly interesting paper by Palmer et
aP describes how the root tips of parasitic weeds
generate chemicals that the host root tums into
p-hydroxyquinones.  The  hydroquinone  and
quinone compounds, produced by the roots of
host plants, provides parasitic weed roots with a
cue to develop organs (haustoria), which they use
to attach themselves to the roots of their host.

A very effective chemical and genetic strategy
to manage this problem is to use crops that are
resistant to herbicides, thanks to mutation or
the appropriate transgenes. This approach works
quite well with a number of herbicide dasses, for
example, glyphosate and acetolaciate synthase
inhibitors, such as sulfonylurea and imidazolinone
herbicides, which translocate well within the host
plant. Gressel's paper® on this topic is an incisive
review of this technology and potential problems
with the parasitic weed evolving resistance to these
herbicides. Strategies for mitigating evolution of
tesistance are provided. It is ironic that public
opposition to the use of transgenic crops is so
strong in Africa and Europe, where this approach
is needed most.

Natural chemical products are also being
evaluated for selective control of parasitic weeds.
Vurro et al 7 describe the effects of natural
amino acids and phytotoxins from fungi on the
germination and growth of Orobache ramosa and
dodder. They describe some compounds, such as
the macrocydlic trichothecenes, which are quite
potent against these parasitic species.

There are several excellent papers on the
biology and genetics of Orobanche and Striga, as
well-as biological control and genetic approaches

1o their management. The RNA interference (RNAJ)
approach is particularly interesting.® With this
method, a weed gene that is unique and citical
for infection by the parasite is identified. A plasmid
entoding a double stranded hairpin RNA (hpRNA),
targeted against this gene, is introduced to the
hiost. This hpRNA is then taken up from the host
by the haustoria of the infecting parasitic weed,
inactivating the gene necessary for infection. As
the hpRNA is specific for the weed gene; it has
no effect on the host. This approach has been
successful in producing nematode-resistant crops.
The breadth of research and useful technologies
described in this issue provide hope that parasitic
weeds will exact a much smaller toll on crops
in future.
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Abstract# 0-91
FETAL LIVER FRAGMENTS ARE SUPERIOR TO
ISOLATED HEPATOCYTES IN CORRECTION OF WILSON
DISEASE: ANEWAPPROACH FOR THE TREATMENT OF
CHRONIC LIVER FAILURE. na Katchman ', Oma Tal',
Smadar Eventov- Friedman', Anna Aronovich', Dalit Tchorsh',
Elias Shezen', Yair Reisner'. {Immunology. Weizmann Institute aF
Science, Rehovot, Israel; *Gastroenterology, Tel-Aviv Sourasky
Medical Center. Tel-Aviv, Israel
Disappointing results in the treatment of acute liver failure or metabolic
diseases by transplantation of isolated hepalocytes emphasize the need for
altemative approaches that can enable protiferation of transplanted hepatic
cells in the quiescent host liver. Our recent results reveal that transplantation
of pig embryonic liver fragments harvested at optimal gestational time
window, icads to marked growth and differentiation in the setting of the
quiescent host liver.
In the present work we define such optimal gestational time window for
harvesting and transplantation of mouse embryonic liver fragments. We
further demonstrate in a mouse model of Wilson disease that this approach
can be superior 10 isolated hepatocytes in Lhe treal of chronic liver
discase.
At the first step syngencic transplantation of embryonic mouse liver fragments
harvested at different age of gestation (from Ell 10 E19) was performed.
The carlicsl teratoma-free gestational age was defined at 15 days afler
conception (E15). Thereafter transgenic mice mutated in the ATP7B gene
(Toxic milk) that characterized by decreased levels of serum ceruloplasmin
and hepati lation of copper, € Iy leading to liver cirrhosis,
were transplanted with syngencic E15 fiver frag or with E15 isolated
hepatocytes. Disease alleviation was determined by histological findings.
serum cemmuloplasmin levels and liver copper accumulation. An increase in
serum ceruloplasmin levels with gradual restoration of enzymatic activity 1o
30-35% al 2 months afier transplanintion was found folluwing transplantation
of either fragmenis or hepatocytes. However, significant reduction in liver
copper accumulalion was noted only in animals transplanted with embryonic
liver fragmenis. In addition, near complete replacement of cirthotic host liver
by transplanted regenerating hepatic tissue was noted in this group, further
phasizing the ad ge of embryonic liver fragments over isolated
hepalacytes transplantation.
Taken together, these resulls suggest that iransplantation of fetal liver
fragments could offer a novel curative approach in the treatment of chranic
liver failure or metabolic diseases.
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No rejection: Fluorescent red
markers show that blood vessels
in a transplanted pancreas are of
monkey origin. Limited green
coloring suggests that few pig
blood vessels are present.
Credit: PNAS

Using embryonic tissue for interspecies organ transplants offers a way to evade the host's immune
system, say scientists who used the method to treat type 1 diabetes in primates. By transplanting
embryonic pancreatic tissue from pigs to monkeys, Israeli researchers report that they were able to
reverse the primates' insulin deficiency.

The key, the researchers say, is the embryonic tissue's ability to grow into a new pancreas that uses
blood vessels from the host animal. The host blood vessels are not subject to the dangerous immune
reaction that has always dogged xenotransplants of mature pancreatic material.

The research team, led by Yair Reisner of the Weizmann Institute, claims that the results, published in
the latest issue of the journal PNAS, could offer an attractive replacement therapy for type 1 diabetes,
an autoimmune disease in which the destruction of the pancreas means that sufferers rely on injections
of the hormone insulin to control their blood-sugar levels.

In an earlier study, the researchers found evidence that semiformed pancreatic tissue taken from pig
embryos at-42 days of gestation appeared to offer the best combination of characteristics for
xenotransplantation. According to Reisner, if they're harvested too early, there may not be enough
partially differentiated pancreatic cells. But if taken too late, the tissues' ability to grow into a new
organ is diminished, perhaps because they contain too few stem cells, while their ability to cause
immune rejection increases.

In the latest study, the researchers transplanted 42-day-old pig pancreatic tissue into monkeys with
induced type 1 diabetes. The first pair of animals involved in the study died soon after transplantation
from an infection caused by too much immunosuppressive therapy.

The second pair of animals received milder immunotherapy and survived for a year. Furthermore,
within five months of treatment, the animals had grown new pancreases and were no longer reliant on
insulin injections. This indicates that the replacement organs had sufficient islets--tiny, insulin-
producing structures consisting of around 1,500 beta cells, which have their own intricate vascular
systems.

Radioimmunoassay tests confirmed that the insulin produced by the monkey was porcine, while the
network of vessels running through the new organ was made of host cells. "This is important because it
meantthe monkey's immune system did not attack the vessels," says Reisner.

This type of immune reaction has been a bugbear for researchers, he says, because primates, including
humans, produce a class of antibodies that attack the sugar molecules that coat pig blood-vessel tissue.




PUBLISHE

Tuesday, May 12, 2009
Pig-to-Monkey Transplant Treats Diabetes

Embryonic tissue could let xenotransplants evade the host's immune system.
By Michael Day

Using embryonic tissue for interspecies organ transplants offers a way to evade the host's immune
system, say scientists who used the method to treat type 1 diabetes in primates. By transplanting
embryonic pancreatic tissue from pigs to monkeys, Israeli researchers report that they were able to
reverse the primates' insulin deficiency.

The key, the researchers say, is the embryonic tissue's ability to grow into a new pancreas that uses
blood vessels from the host animal. The host blood vessels are not subject to the dangerous immune
reaction that has always dogged xenotransplants of mature pancreatic material.

The research team, led by Yair Reisner of the Weizmann Institute, claims that the results, published in
the latest issue of the journal PNAS, could offer an attractive replacement therapy for type 1 diabetes, an
autoimmune disease in which the destruction of the pancreas means that sufferers rely on injections of
the hormone insulin to control their blood-sugar levels,

In an earlier study, the researchers found evidence that semiformed pancreatic tissue taken from pig
embryos at 42 days of gestation appeared to offer the best combination of characteristics for
xenotransplantation. According to Reisner, if they're harvested too early, there may not be enough
partially differentiated pancreatic cells. But if taken too late, the tissues' ability to grow into a new organ
is diminished, perhaps because they contain too few stem cells, while their ability to cause immune
rejection increases.

In the latest study, the researchers transplanted 42-day-old pig pancreatic tissue into monkeys with
induced type 1 diabetes. The first pair of animals involved in the study died soon after transplantation
from an infection caused by too much immunosuppressive therapy.

The second pair of animals received milder immunotherapy and survived for a year. Furthermore, within
five months of treatment, the animals had grown new pancreases and were no longer reliant on insulin
injections. This indicates that the replacement organs had sufficient islets--tiny, insulin-producing
structures consisting of around 1,500 beta cells, which have their own intricate vascular systems.

Radioimmunoassay tests confirmed that the insulin produced by the monkey was porcine, while the
network of vessels ranning through the new organ was made of host cells. "This is important because it
meant the monkey's immune system did not attack the vessels," says Reisner.

This type of immune reaction has been a bugbear for researchers, he says, because primates, including
humans, produce a class of antibodies that attack the sugar molecules that coat pig blood-vessel tissue.

Significant immunosuppressive therapy is still needed to reduce other types of host immune reaction
against the pig pancreatic cells. But Reisner claims that this is at the level typically seen in transplant
medicine--even though the researchers report that both animals died from infections and drug toxicity a
year after their transplants. He adds that there is scope for further reducing the amount of therapy
required. "We're fine-tuning things to reduce the levels of toxicity," he says. "The important thing is that
we set out to show that a pancreas could be grown this way, and that it could correct the uncontrolled
glucose levels caused by diabetes, which is what we've done."




Reisner believes that the technique could eventually help humans with the same condition. Human-to-
human pancreatic transplants have been shown to be effective, but a lack of donors severely limits the
number of such treatments available. "The purpose of this study was to show that we could potentially
have a method of providing an unlimited source of transplantation for treating diabetes."

However, Reisner, who is a scientific consultant and holds equity with Tissera, which supported the
research, says that much work needs to be done before the xenotransplantation method can be used
clinically.

Gordon Weir, head of the Islet Transplantation and Cell Biology Center, at Harvard Medical School's
Joslin Diabetes Center, says that it is too soon to write off sources other than 42-day-old embryonic
tissue for growing new islets. "I'm not necessarily convinced by the 42-day number," he says. "Some
people have had good results with neonatal tissue.” He adds that even mature pancreatic transplant tissue
can become infiltrated to some extent by host blood vessels.

Other approaches to reversing type 1 diabetes are also emerging. Of particular interest are methods that
seek to reprogram a patient's immune system to stop it from attacking the pancreas. Recently, it was

reported that destroying pancreas-killing immune cells and replacing them with a patient's own stem
cells can help her gain control over blood-sugar levels.

A more extreme approach is to completely wipe out 2 diabetic's immune system and rebuild it using his
bone-marrow stem cells--a strategy that has raised some safety concemns.

"This is an interesting approach that seeks to avoid transplants," says Reisner. "It could work if used
early on in the disease, while the patient still has some pancreatic tissue. But later on, when all the beta
cells are destroyed, an alternative approach like ours might have to be used.”

Weir adds that "terrific progress" has been made in harvesting stem cells to make new pancreatic tissue
and that he is hopeful that before long this will translate into major clinical breakthroughs.

Copyright Technology Review 2009.
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Better
than
nature?

~ Improving nature's
photosynthesis process could
solve the world's energy
problem, but it will depend
on finding better catalysts,

writes Jon Evans

It's becorm something of a dliché, but there's no denying
that scientists are continually inspired by nature. Over the
course of millions of years of evolution, nature has come
up with some highly impressive materials and processes,
which scientists are keen to understand and emulate.

Nature is not always the best role model, however,
as the evolutionary process has something of a ‘fit for
purpose’ approach to design. It tends to cobble things
together from older bits of kit, in a Heath Robinson-
type way, with the emphasis on functionality rather
than efficiency.

Take photasynthesis, for example. The comerstone
of life on Earth, photosynthesis comprises a suite of
pigments, protein structures and enzymes that use
sunlight to split water into oxygen, electrons and protons.
These electrons and protons are then shuttled along
a complex network of pathways, ultimately providing
the energy and hydrogen required to convert carbon
dioxide into a wide range of carbohydrates. In this way,
photosynthesis converts sunlight into chemical bonds,
providing a mechanism for storing the sun's energy.

Nevertheless, despite its impressive complexity,
photosynthesis is fot an oveily efficient process
for captuiring energy from the sun. Even the fastest
growing plants convert less than 1% of the solar
radiation falling on them into biomass.

But the sun can theoretically provide all the
energy we could ever need. it's an oft repeated
truism that meore énergy from the sun hits the
earth in one hour than is currently consumed by
tiumankind over the course of a whole year. {f
we cauld convert this sunlight into fuel more
efficiently than plants (at levels of around
10%) then our energy worries would be
over, without having to blanket the
waorld in energy crops.

Achieving this will demand

artifidal versions of photosynthesis that are
more efficient than the natural version, and the
developmem of such artifidal photosynthesis
systems is becoming an ‘increasingly active area
of research.

In the US, the National Science Foundation has
established a Center for Chemical Innovation to
develop artificial photosynthesis systems. Entitled

Powering the Planet, this centre comprises. a
network of research groups from various different
institutions, induding Pennsylvania State University
and Massachusetts Institute of Technology. In
Europe, the European Science Foundation recently
called for a sibstantial increase in funding of

solar energy technologies, particufarly artificial
photosynthesis, -

Seientists now understand the process of
photosynthesis in quite some detail. But they
clearly need to go beyond this if they are to develop
improved versions. So they are adding the latest
findings and developments in catalysis, material
science and fianotechnology. And these efforts are
now starting to bear fruit.

Synthetic shortcut

Qne shortcut that scientists are able to take
advantage of Is that they don't need to replicate
the full photosynthesis process. In natural
photosynthesis, the protons and electrons
generated by splitting water are used to produce
the energy storage malecule ATP {(adenosine

triphosphate) and to reduce NADP {nicotinamide
adenine dincleotide phosphate) to NADPH. The
ATP and NADPH then provide the energy and
hydrogen, respectively, needed to convert carbon
dioxide into carbohydrates.

But for energy purposes, the protons. and
elections could simply be combined to produce
hydrogen, which can then be used fo generate
electricity in a fuel cell. So scientists only really
need to concentrate on the water splitting part
of photosynthesis, and that's where most of the
action is focused.

Light-powered catalysts that can generate
hydrogen from water have been around for many
years. The problem is that they contain expensive
metals such as platinum and often only work with
high-powered ultraviolet {UV) light rather than
natural sunlight.
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But scientists are mow stumbling across
altematives that are both cheaper and better. In
early 2009, a team led by Xinchen Wang from the
Manx-Planck Institute of Cofloids and Interfaces in
Potsdam, Germany, reported that a polymeric form
of carbon nitride originally discovered in 1834
is able to generate hydrogen from water when
exposed to sunfight.

‘The special thing about carbon nitride is that
it is stable in water, even under extremely acidic or
alkali conditions,” says Wang. ‘Apart from that, itis
very easy and inexpensive to produce.’

Unfortunately, it's not particularly productive,
generating only four micromoles of hydrogen an
hour. Doping the carbon nitride with platinum
increased this rate by a factor of seven, but meant
it no longer had any cost advantages over existing
catalysts. However, Wang and his team have since
found that the rate of hydrogen production can be
improved by almost a factor of 10 by ceating a
highly porous version of the carbon nitride polymer,
greatly increasing its catalytic surface area.

Nevertheless, carbon nitride still comes up
against a problem that besets every catalyst that

produces hydrogen from water: what to do

with the left-over oxygen atoms. If

you're not careful, these lone

oxygen atoms will simply

recombine with the hydrogen

atoms, ruining the efficiency of the whole

process. Wang and his team got around this

problem by employing a compound to soak up the
oxygen atoms, but this is hardly ideal.

The real issue is that hydrogen production
needs to be driven by the production of oxygen,
specifically the production of molecular oxygen
{0,) via the oxidation of water, as is the case in
natural photosynthesis.

‘The water oxidation reaction is generally believed
to be the “limiting” process, meaning that if it is not
catalysed efficiently, it limits hydrogen production,’
explains James Muckerman, a chemist at the US
Department of Energy’s Brookhaven National
Laboratory, who swdies water splitting catalysts.
“You can't sustain hydrogen production without the
protons and elecirons generated by water oxidation”

Unfortunately, generating O, from water is a
much more complex process, allthough catalysts

based on ruthenium show some promise. Indeed,
when Wang and his team doped their carbon
nitride catalyst with ruthenjum dioxide it could
generate both hydrogen and oxygen, albeit at very
low levels.

Catalysis chemistry

In natural phatosynthesis, water is oxidised by a
molecular structure known as the oxygen-evolving
complex (OEQ), which is based on a central calcium
atom surrounded by four manganese atoms. In
2006, an international team of researchers used a
combination of X-ray absorption spectroscopy and

aystallography to determine the precise structure
of the OEC. Using this blueprint, scientists are now
beginning to produce the first synthetic copies.

In 2008, a team of US and Australian chemists
led by Leone Spiccia from Monash University
synthesised a molecular structure in which four
manganese and four oxygen atoms are bound
together in a cube shape (C&/ 2009, 1, 15).
Their calculations predicted that this manganese
structure should be abie to oxidise water, but they
were initially unable test this prediction because
the structure is insoluble in water,

So Spiccia and his team incorporated the
structure into the jonic polymer known as
Nafion, which is commonly used as the proton-
conducting membrane in fuel cells. “When
we bound the catalyst within the pores of the
Nafion membrane, it was stabilised against
decomposition and, importantly, water could
reach the catalyst where it was oxidised on
exposure to light,” says Spiccia.

Other researchers are taking their inspiration
more from catalysis chemistry than from
photosynthesis, and as such have developed
water splitting structures that look very different
from the OEC.

In April 2009, a team from the Weizmapn

i ience in Rehovot, Israel, led by David
Milstein reported the development of a totally
novel molecular construct based on ruthenium
that generates hydrogen from water via a heat
driven process and then generates 0, via a light-
driven process.

The inspiration for this construct came from the
team's previous work on catalytic reactions with
alcohels, in which they used a similar ruthenium
construct to activate oxygen-hydrogen bonds.
‘We thought that the activation of the oxygen-
hydrogen bond in water should also work,’
explains Milstein.

What Milstein and his team have now come
up with represents a totally novel strategy for
splitting water. Their construct can produce 0, and
hydrogenwithout requiring any electron or proton
donors or any compounds to soak up oxygen
atoms. During the course of the water splitting
process, the construct undergoes a number of
chemical changes but always reverts back to its
original form, much like the OEC, but it appears to
generate 0, via hydrogen peroxide (H,0,), which is
unprecedented in water splitting reactions.

So far, this work is very much proof-of-
principle, as the construct is not actually
catalytic, but Milstein intends to investigate
further. "We are planning ta study the
mechanisms of this reaction, modify the
complex structure to make it robust towards
oxidation, and combine the individual steps
into a catalytic cycle,’ he says.

Nanotechnology also offers novel strategies for
splitting water. For instance, titanium dioxide

becomes a powerful oxidising agent when
irradiated with UV light. If this oxidising ability
could be triggered with natural sunlight then it
could also be used to split water. This is what
Craig Grimes of Pennsylvania State University has
now achieved.

In 2008, he developed an anay containing two
different types of titanium dioxide nanatubes and
showed that it could split water when exposed to
natural sunlight, with hydrogen produced by one of
the nanotube types and oxygen generated by the
other. Although the conversion efficiency of this
array is fairly low, at 0.3%, Grimes believes it could
be increased to 5-10%.

Then, at the beginning of 2009, he showed
that titanium dioxide nanotubes could form the
basis of a system that replicates almost all the
features of natural photosynthesis, generating
organic molecules from carbon dioxide, water
vapour and sunlight.

This involved first coating titanium dioxide
nanotubes with nanoparticles of copper and
platinum to enhance their catalytic ability. Then
Grimes placed an amay of these nanotubes in
a specially-made metal chamber with a central
window, pumped a mixture of carbon dioxide and
water vapour into the chamber and placed it outside
on a sunny day for two to three hours.

The array transformed the catbon dioxide and
water vapour into methane and related organic
compounds such as ethane and propane at rates 20
times higher than any previous method. Nevertheless,
the conversion efficiency is still quite low.

'if you tried to build a commercial system
using what we have accomplished to date, you'd
go broke,’ admits Grimes. ‘However, we believe,
running the numbers, that solar-to-fuel conversion
efficiencies of about 8% could be achieved in the
near future.’ :

With this level of conversion efficiency, artificial
photosynthesis systems looking very different from
the natural version could start to take bloom.

Jon Evans is a freelance writer based in
Chichester, UK.
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DNA computation gets logical at the Weizmann Institute of Science
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Weizmann Institute of Science

Biomolecular computers, made of DNA and other biological molecules, only exist today in a few specialized labs, remote from the
regular computer user. Nonetheless, Tom Ran and Shai Kaplan, research students in the lab of Prof. Ehud Shapiro of the
Weizmann Institute's Biological Chemistry, and Computer Science and Applied Mathematics Departments have found a way to
make these microscopic computing devices 'user friendly,’ even while performing complex computations and answering complicated
queries.

Shapiro and his team at Weizmann introduced the first autonomous programmable DNA computing device in 2001. So small that a
trillion fit in a drop of water, that device was able to perform such simple calculations as checking a list of Os and 1s to determine if
there was an even number of 1s. A newer version of the device, created in 2004, detected cancer in a test tube and released a
molecule to destroy it. Besides the tantalizing possibility that such biology-based devices could one day be injected into the body a
sort of 'doctor in a cell' locating disease and preventing its spread biomolecular computers could conceivably perform millions of
calculations in parallel.

Now, Shapiro and his team, in a paper published online today in Nature Nanotechnology, have devised an advanced program for
biomolecular computers that enables them to 'think’ logically. The train of deduction used by this futuristic device is remarkably
familiar. It was first proposed by Aristotle over 2000 years ago as a simple ifthen proposition: 'All men are mortal. Socrates is a man.
Therefore, Socrates is mortal.' When fed a rule (All men are mortal) and a fact (Socrates is a man), the computer answered the
question 'Is Socrates Mortal?' correctly. The team went on to set up more complicated queries involving multiple rules and facts, and
the DNA computing devices were able to deduce the correct answers every time.

At the same time, the team created a compiler a program for bridging between a high-level computer programming language and
DNA computing code. Upon compiling, the query could be typed in something like this: Mortal(Socrates)?. To compute the answer,
various strands of DNA representing the rules, facts and queries were assembled by a robotic system and searched for a fitin a
hierarchical process. The answer was encoded in a flash of green light: Some of the strands had a biological version of a flashlight
signal they were equipped with a naturally glowing fluorescent molecule bound to a second protein which keeps the-light covered. A
specialized enzyme, attracted to the site of the correct answer, removed the ‘cover’ and let the light shine. The tiny water drops
containing the biomolecular data-bases were able to answer very intricate queries, and they it up in a combination of colors
representing the complex answers.

HH#

Prof. Ehud Shapiro's research is supported by the Clore Center for Biological Physics; the Arie and Ida Crown Memorial Charitable
Fund; the Phyllis and Joseph Gurwin Fund for Scientific Advancement; Sally Leafman Appelbaum, Scottsdale, AZ; the Carolito
Stiftung, Switzerland; the Louis Chor Memorial Trust Fund; and Miel de Botton Aynsley, UK. Prof. Shapiro is the incumbent of the
Harry Weinrebe Chair of Computer Science and Biology.

The Weizmann Institute of Science in Rehovot, Israel, is one of the world's top-ranking multidisciplinary research institutions. Noted
for its wide-ranging exploration of the natural and exact sciences, the Institute is home to 2,600 scientists, students, technicians and
supporting staff. Institute research efforts include the search for new ways of fighting disease and hunger, examining leading
questions in mathematics and computer science, probing the physics of matter and the universe, creating novel materials and
developing new strategies for protecting the environment.

Weizmann Institute news releases are posted on the World Wide Web at http://wis-wander.weizmann.ac.il, and are also available at
http://www.eurekalert.org.
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DNA computation gets logical at the Weizmann Institute
of Science ’

Biomolecular computers, made of DNA and other biological molecules, only exist todayina
few specialized labs, remote from the regular computer user. Nonetheless, Tom Ran and
Shai Kaplan, research students in the lab of Prof. Ehud Shapiro of the Weizmann Institute's
Biological Chemistry, and Computer Science and Applied Mathematics Departments have
found a way to make these microscopic computing devices ‘user friendly," even while
performing complex computations and answering complicated queries.

Shapiro and his team at Weizmann introduced the first autonomous programmable DNA

. computing device in 2001. So small that a trillion fit in a drop of water, that device was able
to perform such simple calculations as checking a list of 0s and 1s to determine if there was
an even number of 1s. A newer version of the device, created in 2004, detected cancer in a
test tube and released a molecule to destroy it. Besides the tantalizing possibility that such
biology-based devices could one day be injected into the body — a sort of ‘doctor in a cell'
locating disease and preventing its spread — biomolecular computers could conceivably
perform millions of calculations in parallel.

Now, Shapiro and his team, in a paper published online today in Nature Nanotechnology,
have devised an advanced program for biomolecular computers that enables them to ‘think’
logically. The train of deduction used by this futuristic device is remarkably familiar. It was
first proposed by Aristotle over 2000 years ago as a simple if...then proposition: 'All men
are mortal. Socrates is a man. Therefore, Socrates is mortal.' When fed a rule (All men are
mortal) and a fact (Socrates is a man), the computer answered the question 'Is Socrates
Mortal?' correctly. The team went on to set up more complicated queries involving multiple
rules and facts, and the DNA computing devices were able to deduce the correct answers
every time.

At the same time, the team created a compiler — a program for bridging between a high-level
computer programming language and DNA computing code. Upon compiling, the query
could be typed in something like this: Mortal(Socrates)?. To compute the answer, various
strands of DNA representing the rules, facts and queries were assembled by a robotic system
and searched for a fit in a hierarchical process. The answer was encoded in a flash of green
light: Some of the strands had a biological version of a flashlight signal — they were equipped
with a naturally glowing fluorescent molecule bound to a second protein which keeps the
light covered. A specialized enzyme, attracted to the site of the correct answer, removed the
'cover’ and let the light shine. The tiny water drops containing the biomolecular data-bases
were able to answer very intricate queries, and they lit up in a combination of colors -
representing the complex answers. C

Source : Weizmann Institute of Science
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New World: Biomolecular computers are becoming
user friendly and sophisticated

Aug. 15, 2009
Judy Siegel-ltzkovich , THE JERUSALEM POST

1 Click to Print

Minuscule biomolecular computers made of DNA are as uncommon today as laptops were 15
years ago. They were invented just eight years ago, when Prof. Ehud Shapiro and his team at the
Weizmann Institute of Science's biological chemistry department introduced the first autonomous
programmable DNA computing device. So small that a trillion can fit in a drop of water, the device
was able to perform such simple calculations as checking a list of 0s and 1s to determine if there
was an even number of 1s.

A newer version of the device, created in 2004, detected cancer in a test tube and released a
molecule to destroy it. Besides the tantalizing possibility that such biology-based devices could
one day be injected into the body - a sort of "doctor in a cell" - biomolecular computers could
conceivably perform millions of calculations in parallel. The computers exist only in a few
specialized labs, but Shapiro's research students Tom Ran and Shai Kaplan at the biological
chemistry and computer science and applied mathematics departments have found a way to make
these microscopic devices "user friendly," even while performing complex computations.

Shapiro and his team have just published in the online edition of Nature Nanotechnology about .
their advanced program for biomolecular computers that enables them to "think." The train of
deduction used by this futuristic device is remarkably familiar. It was first proposed by Aristotle
over 2000 years ago as a simple if... then proposition: "All men are mortal. Socrates is a man.
Therefore, Socrates is mortal.”

When fed a rule ("All men are mortal") and a fact ("Socrates is a man"), the computer answered
the question "Is Socrates mortal?" correctly. The team went on to set up more complicated queries
involving multiple rules and facts, and the DNA computing devices were able to deduce the
correct answers every time.

Simultaneously, the team created a compiler - a program for bridging between a high-level
computer language and DNA computing code. Upon compiling, the query could be typed in
something like this: Mortal(Socrates)? To compute the answer, various strands of DNA
representing the rules, facts and queries were assembled by a robotic system and searched for a fit
in a hierarchical process. The answer was encoded in a flash of green light: Some of the strands
were equipped with a naturally glowing fluorescent molecule bound to a second protein which
keeps the light covered. A specialized enzyme, attracted to the site of the correct answer, removed
the "cover” and let the light shine. The tiny water drops containing the biomolecular data-bases
were able to answer intricate queries, and they lit up in a combination of colors representing
complex answers.
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DNA Computation Gets Logical at the Weizmann Institute of Science
The world's smallest computers, made of DNA and other biological molecules, just got more "user friendly” thanks to research
at the Weizmann Institute of Science

04.08.2009 - Biomolecular computers, made of DNA and other biological molecules, only exist today in a few specialized labs,
remote from the regular computer user. Nonetheless, Tom Ran and Shai Kaplan, research students in the lab of Prof. Ehud
Shapiro of the Weizmann Institute's Biological Chemistry, and Computer Science and Applied Mathematics Departments have
found a way to make these microscopic computing devices 'user friendly,' even while performing complex computations and
answering complicated queries.

Shapiro and his team at Weizmann introduced the first autonomous programmable DNA computing device in 2001. So small
that a trillion fit in a drop of water, that device was able to perform such simple calculations as checking a list of 0s and 1s to
determine if there was an even number of 1s. A newer version of the device, created in 2004, detected cancer in a test tube and
released a molecule to destroy it. Besides the tantalizing possibility that such biclogy-based devices could one day be injected
into the body - a sort of 'doctor in a cell' locating disease and preventing its spread - biomolecular computers could conceivably
perform millions of calculations in parallel.

Now, Shapiro and his team, in a paper published in Nature Nanotechnology, have devised an advanced program for
biomolecular computers that enables them to 'think’ logically. The train of deduction used by this futuristic device is remarkably
familiar. It was first proposed by Aristotle over 2000 years ago as a simple if...then proposition: 'All men are mortal. Socrates is a
man. Therefore, Socrates is mortal.' When fed a rule (All men are mortal) and a fact (Socrates is a man), the computer answered
the question 'ls Socrates Mortal?' correctly. The team went on to set up more complicated queries involving multiple rules and
facts, and the DNA computing devices were able to deduce the correct answers every time.

At the same time, the team created a compiler - a program for bridging between a high-level computer programming language
and DNA computing code. Upon compiling, the query could be typed in something like this: Mortal(Socrates)?. To compute the
answer, various strands of DNA representing the rules, facts and queries were assembled by a robotic system and searched for
a fit in a hierarchical process. The answer was encoded in a flash of green light: Some of the strands had a biological version of
a flashlight signal - they were equipped with a naturally glowing fluorescent molecule bound to a second protein which keeps the
light covered. A specialized enzyme, attracted to the site of the correct answer, removed the 'cover' and let the light shine. The
tiny water drops containing the biomolecular data-bases were able to answer very intricate queries, and they litup in a
combination of colors representing the complex answers.
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DNA computer solves logic queries
A computer with DNA as its ;

information carrier can solve ; ] . SEE ALSO

classic logic conundrums, : 7 DNA computing
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' . DNA computers to fight diseases
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Test tube halds a trillion computers
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Biotogical computer protatype unveiled
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DNA has been used to do simple
number crunching before, but a
system developed by Israeli
scientists can effectively answer
yes or no questions. E
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Nature Nanotechnology

In Nature Nanotechnology, the team also describes a program which
bridges the gap between a computer programming language and DNA
computing code.

The BBC Is not responsible for the content of external
Internet sites

The team, led by Ehud Shapiro of the Weizmann Institute in Israel, has
been developing DNA-based computation systems for a number of
years, including "computers™ that can diagnose and treat cancers
autonomously.

But the current approach is fundamentally different, Professor Shapiro
told BBC News.

"Using more sophisticated biochemistry, we were able to Implement
simple logic programs, which are more akin to the way people program
electronic computers,” he said.

Sticky proposition

The system devised by the researchers uses molecules to represent
facts and rules. In this way, the team was able to use it to answer
simple molecular "questions".

First, they tried the system with simple "If... then..." propositions. One
of these went as follows: "All men are mortal. Socrates is a man.
Therefore, Socrates is mortal.”

When fed a molecular rule (ali men | !

1
! Without computer rabotic
are mortal) and a molecular fact  support to this pracess, we would |

i
(Socrates s a man), the DNA  not have finished this in our é
computing system was able to i lifetime |
I
|

E
answer the questton "Is Socrates | 33
i

mortal?” correctly. | Professor Ehud Shapiro
{ Weizmann Institute of Science

The team went on to set up more
complicated queries involving multiple rules and facts. The DNA
devices were able to deduce the correct answers every time.

The answer was encoded in a flash of green light. Some of the DNA
strands were equipped with a naturally glowing fluorescent molecule
bound to a second molecule which keeps the light covered.

A specialised enzyme, attracted to the part of the molecule
representing the correct answer, would then remove this cover to let
the light shine.

Life's work

Professor Shapiro said the fact this system was based on clever
biochemistry meant it was no less a computer than the conventional
kind.

"Of course when the exarnples are simple, as in today's logic program,
one can pre-compute the answer with pencil and paper. But in

principle there is no difference between simple and complex computer
programs; they can compute only what they programmed to compute.

"It is important to note that, while
bio-molecular computing trails
behind electronic computing - in
terms of actual computing power,
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maturity of the technology, and
sheer historical progression - at
the conceptual level they stand
side-by-side, without one being a
more 'preferred’ embodiment of
the ideas of computation,™ he said.

To save time and effort, the
researchers developed a robotic
system to set up the DNA-based
propositions and gueries,

The system can take in facts and
rules as a computer file of simple
text. The robotic "compiler" can
then turn those facts and rules
Into the DNA starting products of a

logical query. The results appear similar to more
established DNA tests

"We had to do many, many

experiments to develop, debug, and calibrate the molecular computing
system, and without computer robotic support to this process, we
would not have finished this in our lifetime,” Profassor Shapiro said.

While the current work may ralse the bar for programmable, molecular
computing, Professor Shapiro said: "the ultimate applications are in
programmable autonomous computing devices that can operate in a
biological environment.”

In other words, computers that go to work inside a cell.
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DNA computation gets logical at the Weizmann Institut
of Science '

Biomolecular computers, made of DNA and other biological molecules, only exist today in a -
few specialized labs, remote from the regular computer user. Nonetheless, Tom Ran and
Shai Kaplan, research students in the lab of Prof. Ehud Shapiro of the Weizmann Institute's
Biological Chemistry, and Computer Science and Applied Mathematics Departments have
found a way to make these microscopic computing devices ‘user friendly,’ even while
performing complex computations and answering complicated queries.

Shapiro and his team at Weizmann introduced the first autonomous programmable DNA
computing device in 2001. So small that a trillion fit in a drop of water, that device was able
to perform such simple calculations as checking a list of 0s and 1s to determine if there was
an even number of 1s. A newer version of the device, created in 2004, detected cancer in a
test tube and released a molecule to destroy it. Besides the tantalizing possibility that such
biology-based devices could one day be injected into the body — a sort of 'doctor in a cell’
locating disease and preventing its spread — biomolecular computers could conceivably
perform millions of calculations in parallel.

Now, Shapiro and his team, in a paper published online today in Nature Nanotechnology,
have devised an advanced program for biomolecular computers that enables them to 'think'
logically. The train of deduction used by this futuristic device is remarkably familiar. It was
first proposed by Aristotle over 2000 years ago as a simple if...then proposition: 'All men
are mortal. Socrates is a man. Therefore, Socrates is mortal.' When fed a rule (All men are
mortal) and a fact (Socrates is a man), the computer answered the question 'Is Socrates
Mortal?' correctly. The team went on to set up more complicated queries involving multiple
rules and facts, and the DNA computing devices were able to deduce the correct answers
every time.

At the same time, the team created a compiler — a program for bridging between a high-level
computer programming language and DNA computing code. Upon compiling, the query
could be typed in something like this: Mortal(Socrates)?. To compute the answer, various
strands of DNA representing the rules, facts and queries were assembled by a robotic system
and searched for a fit in a hierarchical process. The answer was encoded in a flash of green
light: Some of the strands had a biological version of a flashlight signal — they were equipped
with a naturally glowing fluorescent molecule bound to a second protein which keeps the
light covered. A specialized enzyme, attracted to the site of the correct answer, removed the
‘cover’ and let the light shine. The tiny water drops containing the biomolecular data-bases
were able to answer very intricate queries, and they lit up in a combination of colors -
representing the complex answers.

Source : Weizmann Institute of Science
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Biomolecular computers, made of DNA and other biological molecules, only exist today in a few
specialized labs, remote from the regular computer user. Nonetheless, Tom Ran and Shai Kaplan,
research students in the lab of Prof. Ehud Shapiro of the Weizmann Institute's Biological Chemistry, and
Computer Science and Applied Mathematics Departments have found a way to make these microscopic
computing devices 'user friendly,’ even while performing complex computations and answering
complicated queries. ' :

Shapiro and his team at Weizmann introduced the first autonomous programmable DNA computing device in
2001. So small that a trillion fit in a drop of water, that device was able to perform such simple calculations as
checking a list of Os and 1s to determine if there was an even number of 1s. A newer version of the device,
created in 2004, detected cancer in a test tube and released a molecule to destroy it. Besides the tantalizing
possibility that such biology-based devices could one day be injected into the body - a sort of 'doctor in a cell’
locating disease and preventing its spread - biomolecular computers could conceivably perform millions of
calculations in parallel.

Now, Shapiro and his team, in a paper published online today in Nature Nanotechnology, have devised an
advanced program for biomolecular computers that enables them to 'think' logically. The train of deduction used
by this futuristic device is remarkably familiar. It was first proposed by Avristotle over 2000 years ago as a simple
if...then proposition: 'All men are mortal. Socrates is a man. Therefore, Socrates is mortal.' When fed a rule (All
men are mortal) and a fact (Socrates is a man), the computer answered the question 'ls Socrates Mortal?*
correctly. The team went on to set up more complicated queries involving multiple rules and facts, and the DNA
computing devices were able to deduce the correct answers every time.

At the same time, the team created a compiler - a program for bridging between a high-level computer
programming language and DNA computing code. Upon compiling, the query could be typed in something like
this: Mortal(Socrates)?. To compute the answer, various strands of DNA representing the rules, facts and
queries were assembled by a robotic system and searched for a fit in a hierarchical process. The answer was
encoded in a flash of green light: Some of the strands had a biological version of a flashlight signal - they were
equipped with a naturally glowing fluorescent molecule bound to a second protein which keeps the light covered.
A specialized enzyme, attracted to the site of the correct answer, removed the 'cover' and let the light shine. The
tiny water drops containing the biomolecular data-bases were able to answer very intricate queries, and they it
up in a combination of colors representing the complex answers.

Source: Weizmann Institute of Science (news : web)
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Biomolecular computers, made of DNA and other biological molecules, only exist today in a few spegcialized labs, remote from the
regular computer user. Nonetheless, Tom Ran and Shai Kaplan, research students in the lab of Prof. Ehud Shapiro of the
Weizmann Institute's Biological Chemistry, and Computer Science and Applied Mathematics Departments have found a way to
make these microscopic computing devices 'user friendly,’ even while performing complex computations and answering complicated
queries.

there was an even number of 1s. A newer version of the device, created in 2004, detected cancer in a test tube and released a
molecule to destroy it. Besides the tantalizing possibility that such biology-based devices could one day be injected into the body a
sort of "doctor in a cell’ locating disease and preventing its spread biomolecular computers could conceivably perform millions of
calculations in parallel.

Now, Shapiro and his team, in a Paper published online today in Nature Nanotechnology, have devised an advanced program for
biomolecular computers that enables them to 'think’ logically. The train of deduction used by this futuristic device is remarkably
familiar. It was first proposed by Aristotle aver 2000 years ago as a simple ifthen proposition: 'All men are mortal. Socrates is a man.
Therefore, Socrates is mortal.' When fed a rule (All men are mortal) and a fact (Socrates is a man), the computer answered the
question 'ls Socrates Mortal?' correctly. The team went on to set up more complicated queries invoiving multiple rules and facts, and
the DNA computing devices were able to deduce the correct answers every time.

At the same time, the team created a compiler a program for bridging between a high-level computer programming language and
DNA computing code. Upon compiling, the query could be typed in something like this: Mortal(Socrates)?. To compute the answer,
various strands of DNA representing the rules, facts and queries were assembled by a robotic syster_n anq searchedforafitina

signal they were equipped with a naturally glowing fluorescent molecule bound to ‘a second protein which keeps the light covered. A
specialized enzyme, attracted to the site o the correct answer, removed the ‘cover and let the light shine. The tiny water drops
containing the biomolecular data-bases were able to answer very intricate queries, and they lit up in a combination of colors
representing the complex answers.

i

Prof. Ehud Shapiro's research is supported by the Clore Center for Biological Physics; the Arie and Ida Crown Memorial Charitable
Fund; the Phyllis and Joseph Gurwin Fund for Scientific Advancement; Sally Leafman Appelbaum, Scottsdale, AZ; the Carolito
Stiftung, Switzeriand; the Louis Chor Memorial Trust Fund; and Miel de Botton Aynsley, UK. Prof. Shapiro is the incumbent of the
Harry Weinrebe Chair of Computer Science and Biology.

The Weizmann Institute of Science in Rehovot, Israel, is one of the world's top-ranking multidisciplinan:y research institutions. Noted

for its wide-ranging exploration of the natural and exact sciences, the Institute is home to 2,600 scientists, studept§, technicians and

questions in mathematics and computer science, probing the physics of matter and the universe, creating novel materials and
developing new strategies for protecting the environment.

Weizmann Institute news releases are posted on the World Wide Web at http://wis-wander.weizmann.ac,il, and are also available at
http://www.surekalert.org. .
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Scientists link up for
green energy talks

BY SIMONROCKER

B~ SCIENTISTS FROM Britain and Israel
met in London this week to discuss
the chalienges of finding alternative
sources of energy amid the threat of
global warming.

Professors and students from the
Weizmann Institute and imperial
College, London held a two-day con-
ference to explore the possibilities of
solarenergy.

The event, hosted by the charity
Weizmann UK, culminated in a public
session attracting several hundred,
with a panel including Professor john
Beddington, the government’s chief
scientific adviser, and Lord Hunt, the
Minister of State for sustainable devel-
opmentand energy innovation.

Professor Gary Hodes, a member of
the Weizmann team, who emigrated
from Belfast in the early 1970s, said
the conference “is “important for two
reasons. It gives us opportunities we
might not otherwise have for collabo-
rations.

“1t is also important ‘politically’ to
show that the boycotris not universal
and that there are institutions inter-
ested in positive collaboration.”

Keynote speaker Professor Vernon
Gibson, BP’s chief chemist, high-
lighted rising energy demand by a
world population that is expected
to increase from 6.3 to 8.9 biliion by
2050.

Outlining various options from
wind to solar energy, and carbon cap-
ture — which means storing carbon
dioxide emissions rather than allow-

ing them to escape into the atmos-
phere — hesaid: “There are no silver
bullets, no single solution to the prob-
lems we aretrying to address.”

While greater energy efficiency and
changes in consumer lifestyle might
help, there was widespread agree-
ment that the key for the future lay
in technological research into new
forms of energy. “Driving smaller
cars and eating fewer steaks are not
going to do it,” Professor Beddington
remarked.

Weizmann presidentProfessor Dan-
iel Zajfman predicted that in future
energy would belong to thase with
the technical know-how rather than
those with natural reserves like oil.

Professor James Barber, Ernst Chain
Professor of Bicchemistry at Imperi-
al, offered the striking thought: “One
hour of sunlight could produceali the
energy we need in one year."

#Around 200 academics from
across the world attended a major
conference on Hebrew language and
culture in London this week.

The three-day event, attracting par-
ticipants from the US, Canada, Israel,
Australia and Europe, was organised
by the Wisconsin-based National Asso-
ciation of Professors of Hebrew, and
hosted by University College London.

Tsila Ratner, of UCL's Hebrew and
Jewish studies department, who
chaired the conference, said: “This is
the first time that NAPH has held its
annual conference in Britain, actually
thefirsttime in any European univer-
sity. In the current anti-Israeli climate,
this is a majorevent.”
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Stanford scientists team with Israeli, J ordaman researchers to study Gulf

- of Aqaba

BY CASSANDRA BROOKS

Scientists from Stanford University have teamed up with Israeli and
Jordanian researchers to protect the Gulf of Agaba, a strategic waterway
whose fragile marine ecosystem is vital to both israel and Jordan.
Participants in the NATO-funded project say they are bridging the Arab-
Israeli political divide for the sake of science, peace and environmental
conservation.

"The people involved are interested in international collaboration in
science and protecting the place they live," said project co-director
Stephen Monismith, a professor of civil and environmental engineering at
Stanford. "Nothing in the ocean understands political borders.”

That's especially true in the Gulf of Aqaba (known in Israel as the Gulf of
Eilat), a 99-mile-long extension of the Red Sea surrounded by four
countries — Israel, Jordan, Egypt and Saudi Arabia. Lush coral reefs
flourish here, offering habitat for hundreds of fish and invertebrate
species. The beaches and reefs have turned the neighboring cities of
Aqaba, Jordan, and Eilat, Israel, into major tourist destinations that
provide much-needed income for both countries.

But the gulf is also an important transportation route for oil, and its shores
are lined with industrial plants, naval bases and chemical export facilities,
all of which threaten to spoil the delicate marine ecosystem.

Science for peace

To protect the gulf against oil and other toxic spills, Monismith and
Stanford colleague Jeffrey Koseff, a professor of civil and environmental
engineering, embarked on a unique collaboration with four marine
scientists from the Middle East — Jordanians Riyad Manasrah and Tarig
Al-Najjar, and Israelis Amatzia Genin and Hezi Gildor.

In November 20086, the researchers were awarded a three-year grant from
the NATO Science for Peace and Security Program to study the physical
processes that drive water circulation on the surface of the gulf. The goal
of the project is to provide detailed oceanographic data that will help
environmental agencies in Israel and Jordan respond to spills and
minimize pollution.

"The movement of surface currents is a big part of how an oit spill
spreads,” said Monismith, a senior fellow at Stanford's Woods Institute for
the Environment. "Our idea was to create a real-time map with the surface
currents, and then theoretically we could see where the spill is going and
cleanitup."

Since 2007, the scientific team has installed three high-frequency radar
systems — two in Israel and one in Jordan — that measure surface currents
on both sides of the gulf, along with Acoustic Doppler Current Profilers,
which use sonar to measure current velocities at various depths, and
other instruments.

So far, the researchers have discerned gyres, internal waves and a large-
scale convection in the surface waters. These findings have greatly
increased the understanding of how currents behave inside the gulf, and
how water is exchanged between the gulf and the larger Red Sea,
Monismith said.

Beyond borders

In spring 2008, as part of the data-gathering process, Monismith traveled
to Jordan to join his Middle East colleagues on the first cross-guif scientific
expedition.

"We boarded a boat in Agaba with a Jordanian crew, and we did transects
from coast to coast,” recalled project co-director Amatzia Genin, a
professor of ecology at the Hebrew University of Jerusalem. "We had
oceanographic equipment, and we did transects back and forth between
Jordan and Israel. There was no customs, no passports, no police. That

27/08/2009
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was the first time ever, and that was so nice.” Stephen Monismith, Stanford University

The cruise was "an exciting accomplishment for both Jordan and |srael,™
added Koseff, co-director of Stanford's Woods Institute. “It's also been a
very positive program for Stanford and gives students amazing
opportunities to work internationally.” To date, three Stanford graduate
students have completed core elements of their doctoral dissertation
work in the gulf.

In addition o mitigating environmental disasters, an understanding of
how the gulf circulates and mixes could help officials plan large-scale
water projects, such as the proposed Red Sea-Dead Sea Canal. That
project aims to provide power and fresh water to Jordan, one of the most
water-starved countries in the world, but its environmental consequences
remain a source of controversy.

*This is really just the start for understanding the dynamics of water
circulation in the gulf,” said NATO project co-director Riyad Manasrah, a
physical oceanographer at the Marine Science Station in Agaba, Jordan.
"We still need more work to fully understand how the gulf water mixes
with the Red Sea." .

Eventually, the scientists hope to work jointly with researchers in Egypt
and Saudi Arabia, two other countries that border the gulf. Meanwhile,

the research team has asked NATO to extend the Stanford-Jordanian-
Israeli project through 2010.

"For me, this is the first joint project with colleagues from an Arab
country," said project co-director Hezi Gildor, a physical oceanographer
from the Weizmann Institute of Science in Rehovot, Israel. "From my
point of view, it has worked very well. We shared the data, we shared the : R a ;
instruments, we did.a joint cruise. It was a nice and unique experience to Moses Rock, a popular coral reef diving site in the Gulf of Agaba,
deal with this type of collaboration, and I'm looking forward to continuing is home to a wide variety of fish and invertebrates.

it." anford University

Stephen Monis

Cassandra Brooks is a writer intern at the Woods Institute for the
Environment at Stanford.

Oceanographers Hezi Gildor of Israel and Riyad Manasrah of
i Jordan aboard a research vessel in the Gulf of Agaba. The
scientists are collaborating with Stanford University researchers
l tect the gulf's fragile marine ecosystem from toxic spills.

[ The Gulf of Agaba i

27/08/2009
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Splitting water into H and O

Canadian centre supports Weizmann Institute’s scientific work.

he design of efficient sys-
tems for splitting water into
hydrogen and oxygen, dri-
ven by sunlight, is among
the most important challenges fac-
ing science today, underpinning the
long-term potential of hydrogen as
a clean, sustainable fuel. But cur-
rent man-made systems are very in-
efficient and often require additional
use of sacrificial chemical agents. In
this context, it is important to es-
tablish new mechanisms by which
water splitting can take place.

A unique approach developed
by Prof. David Milstein and col-
leagues of the Weizmann Insti-
tute’s organic chemistry
department provides important
steps in overcoming this challenge.
During this work, the team
demonstrated a2 new mode of
bond generation between oxygen
atoms and even defined the mech-
anism by which it takes place. In
fact, it is the generation of oxygen
gas by the formation of a bond be-
tween two oxygen atoms origi-
nating from water molecules that
proves to be the bottleneck in the
water splitting process. Their re-
sults have recently been published
in Science.

Nature, by taking a different
path, has evolved a very efficient
process: photosynthesis — carried
out by plants — the source of all
oxygen on earth. Although there
has been significant progress to-
wards the understanding of pho-
tosynthesis, just how this system
functions remains unclear; vast
worldwide efforts have been de-
voted to the development of arti-
ficial photosynthetic systems based
on metal complexes that serve as
catalysts, with little success. (A cat-
alyst is a substance that is able to
increase the rate of a chemical re-
action without getting used up.)

The new approach that the Weiz-
mann team has recently devised is
divided into a sequence of reac-
tions, which leads to the liberation
of hydrogen and oxygen in con-

secutive thermal- and light-driven
steps, mediated by a unique ingre-
dient —a special metal complex that
Milstein’s team designed in previ-
ous studies. Moreaver, the one that
they designed —a metal complex of

the element ruthenium — is 2 “smart”
complex in which the metal centre
and the organic part attached to it
co-operate in the cleavage of the
water molecule.

The team found that, upon mix-
ing this complex with water, the
bonds between the hydrogen and
oxygen atoms break, with one hy-
drogen atom ending up binding to
its organic part, while the remain-
ing hydrogen and oxygen atoms
(OH group) bind to its metal cen-
tre. This modified version of the
complex provides the basis for the
next stage of the process: the “heat
stage.” When the water solution is
heated to 100°C, hydrogen gas is re-
leased from the complex —a po-
tential source of clean fuel — and
another OH group is added to the
metal centre.

“But the most interesting part is
the third ‘light stage,” said Milstein.
“When we exposed this third com-
plex to light at room temperature,
not only was oxygen gas pro-
duced, but the metal complex also
reverted back to its original state,
which could be recycled for use
in further reactions.”

These results are even more re-
markable considering that the gen-
eration of a bond between two
oxygen atoms promoted by a
man-made metal complex isa very
rare event, and it has been unclear
how it can take place. Milstein and
his team have also succeeded in
identifying a mechanism for such
a process. Additional experiments
have indicated that, during the

third stage, light provides the en-
ergy required to cause the two OH
groups to get together to form hy-
drogen peroxide (H,0O5), which
quickly breaks up into oxygen
and water.

“Because hydrogen peroxide is
considered a relatively unstable
molecule, scientists have always dis-
regarded this step, deeming it im-
plausible, but we have shown
otherwise,” said Milstein, Moreover,
the team has provided evidence
showing that the bond between the
two oxygen atoms is generated
within a single molecule — not be-
tween oxygen atoms residing on
separate molecules, as commonly
believed — and it comes from a sin-
gle metal centre.

Discovery of an efficient artifi-
dial catalyst for the sunlight-driven
splitting of water into oxygen and
hydrogen is a.major goal of re-
newable clean energy research. So
far, Milstein’s team has demon-
strated a mechanism for the for-
mation of hydrogen and oxygen
from water, without the need for
sacrificial chemical agents, through
individual steps, using light. For
their next study, they plan to com-
bine these stages to create an effi-
cient catalytic system, bringing
those in the field of altemative en-
ergy an important step closer to
realizing this goal.

Panticipating in the research were
former postdoctoral student Stephan
Kohl, PhD student Leonid Schwarts-
burd and technician Yehoshoa Ben-
David, all of the organic chemistry
department, together with staff sci-
entists Lev Weiner, Leonid Kon-
stantinovski, Linda Shimon and
Mark Iron of the chemical research
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support department.

Milstein’s research is supported
by the Mary and Tom Beck Cana-
dian Centre for Alternative Energy
Research and the Helen and Mar-
tin Kimmel Centre for Molecular
Design. The Weizmann Institute
of Science in Rehovot, Israel, is
one of the world’s top-ranking
multidisciplinary research institu-

During the third
stage, light provides
the energy required

‘to cause the two
OH groups to get
together to form
hydrogen peroxide

' '(H202)-'r which
quickly breaks up into
oxygen and water.

tions. Noted for its wide-ranging
exploration of the natural and ex-
act sciences, the institute is home
1o 2,600 scientists, students, tech-
nicians and supporting staff. Insti-
tute research efforts include the
search for new ways of fighting
disease and hunger, examining
leading questions in mathematics
and computer science, probing the

physics of matter and the universe,
creating novel materials and de-
veloping new strategies for pro-
tecting the environment.
Weizmann Institite news releas-
es can be found at the websites
wis-wander.weizmann.ac.il and
www.eurekalert.org. §

— Courtesy of Weizmann Institute
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DNA repair system
may hold cancer key

Scientists are eager to understand how DNA
corrects damage in hopes of improving their
ability to diagnose and treat the disease.

BY ROBERT S. BOYD
MCCLATCHY NEWSPAPERS
WASHINGTON —Fora

human cell, this is a scary
world. Each of the 60 tril-
lion or so cells in the aver-
age person's body is dam-
aged tens of thousands,
perhaps a million, times a
day, scientists say.

e results canbe deadly.

Ultraviolet rays from the
sun, smoking, harmful
chemicals, moldy peanuts,
certain diseases, genetic ac-
cidents and simply growing
old can cause mutations,
additions,  subtractions,
swaps and reversals that
jumble the long strings of
DNA that control a cell.

An injured cell can run
amok, reproducing wildly
and spreading through the
body, causing cancer, blind-
ness, anemia, premature
aging or other misfortunes.

Fortunately, our bodies
have developed an elabo-
rate biochemical system
that detects and repairs
damaged DNA. If the repair
systeni .can't-fix the mis-
take, it signals the cell to
commit suicide.

“Without cffective DNA
repair, life as we know it
could not exist,” Zvi Livneh,
a biochemist at Israel’s

Weizmann Institute of Sci
ence, wrote in the Feb. 18 is-
sue of EMBO Journal, a
publication of the Euro-
pean Molecular Biology

Organization.

Dr. Alan D’Andrea, a ra-
diology professor at Har-
vard Medical School,
founded a firm called The
DNA Repair Co. in Cam-
bridge, Mass., which is de-
veloping personalized can-
cer therapies.

The big international
drug company Sanofi Aven-
tis spent $500 million in
April to acquire the rights to
an enzyme that's involved
in repairing DNA damage.
The drug would prevent
cancer cells from repairing
the DNA that's damaged
during treatment with
chemotherapy or radiation.

Nuclear radiation, such
as that created by the 1986
accident at Chernobyl,
Ukraine, “snaps the DNA
backbone as easily as we
might break a hair,” accord-
ing to a report from the Eu-
ropean Integrated DNA Re-
pair Project, a multination-
al scientific attack on the
problem. “One break is suf-
ficient to kill a cell.”

At a-weeklong DNA re-
pair conferencc last winter
in Ventura, Calif,, scientists
discussed what conference

. leaders called “major ad-
vances (in a) rapidly ex-
panding field.”

“A number of recent re-
search advances place DNA
repair squarely at the cross-
roads of cancer and aging,”
the scientists declared.

Thursday, July 02, 2009

Weizmann Institute of Science
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By Robert S. Boyd
McClatchy Newspapers

WASHINGTON — For
a human cell, this is a scary
world. Each of the 60 trillion
or so cells in the average per-
son’s body is damaged tens of
thousands, perhaps a million,
times a day, scientists say.

The results can be deadly.

Ultraviolet rays from the
sun, smoking, harmful chemi-
cals, moldy peanuts, certain
diseases, genetic accidents and
simply growing old can cause
mutations, additions, subtrac-
tions, swaps and reversals
that jumble the long strings of
DNA that control a cell.

Even breathing can create
mischief. As cells take in oxy-
gen to make energy from food,
hazardous byproducts are cre-
ated that can corrupt DNA.

An injured cell can run
amok, reproducing wildly and
spreading through the body,
causing cancer, blindness,
anemia, premature aging or
other misfortunes.

Fortunately, evolution has
developed an elaborate bio-
chemical system that detects
and repairs damaged DNA. If
the repair system can't fix the
mistake, it signals the cell to
commnit suicide.

“Without effective DNA re-
pair, life as we know it could
not exist,” Zvi Livneh, a bio-
chemist at Israel’s Weizmann
Institute of Science, wrote in
the Feb. 18 issue of EMBO
Journal, a publication of the
European Molecular Biology

ization.

With DNA damage play-

ing such an important role
in cancer, scientists are eager
to understand how DNA cor-
rects such damage in hopes of
improving their ability to di-
agnose and treat the disease.
In cancer cells, for example,
it's best if the DNA repair
eycle fails so the cells can'’t
replicate themselves.

Dr. Alan D’Andrea, a 1a-
diology professor at Harvard
Medical School, founded 2
firm called The DNA Repair
Co. in Cambridge, Mass.,
which is developing personal-
ized cancer therapies.

The big international drug
company Sanofi Aventis spent
$500 million in April to ac-
quire the rights to an enzyme
that’s involved in repairing
DNA damage. The drug would
prevent cancer cells from re-
pairing the DNA that’s dam-
aged during treatment with
chemotherapy or radiation.

At a weeklong DNA re-
pair conference last winter in
Ventura, Calif., scientists dis-
cussed what conference lead-
ers called “major advances (in
a) rapidly expanding field.”

For example, Wei Yang,
a molecular biologist at the
National Institutes of Health
in Bethesda, Md., reported
on the latest techniques to
recognize damaged DNA. She
compared the task to “finding
needles in a haystack.”

Leona Samson, a biologi-
cal engineer at the Massachu-
setts Institute of Technology,
works with yeast cells, which
also suffer DNA damage.

“To our surprise, we have

DNA research could lead to suicide for cancer cells

DOCTORS TRYING TO KEEP THEM OUT OF BODY’S REPAIR SHOP

identified hundreds of respon-
sive genes” linked to DNA re-
pair, Samson reported.

Here’s how DNA repair
works:

‘When a cell divides, it goes
through a series of steps called
the cell cycle. Checkpoints ex-
ist at several points in the
cycle to make sure that there
are no mistakes in the 3 bil-
lion chemical units that make
up DNA. If there are none, it's
OK for the cell to divide.

If something is wrong with
the DNA, however, the cycle
halts until the cell can be
fixed or eliminated.

The DNA repair kit con-
tains a rich variety of tools. -
Their use depends on the
type of damage. If only a sin-
gle DNA unit, called “base,”
has mutated, special enzymes
— proteins that facilitate bio-
chemical reactions — can re-
store the correct base.

If a longer stretch of DNA
is corrupted, different enzymes
loosen the tightly wound
strings of DNA — the famous
double helix — to let the repair
crew gain access to the spoiled
part. The enzymes then clip
out a patch around the trouble
spot and synthesize a fresh
batch of DNA to replace it.

If an entire strand of DNA
is broken, certain genes en-
code proteins that can stitch
the broken ends back together.

That’s the case with genes
known as BRCA-1 and BRCA-
92, if those genes are darmnaged,
for instance, a woman is more
likely to get breast cancer.
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DNA repair, cancer treatment linked

By ROBERT S. BOYD
MCCLATCHY NEWSPAPERS

WASHINGTON — For a human
cell, this is a scary world. Each
of the 60 trillion or so cells in
the average person’s body is
damaged tens of thousands,
perhaps a million, times a day,
scientists say. -

The results can be deadly.

Ultraviolet rays from the
sun, smoking, harmful chemi-
cals, moldy peanuts, certain
diseases, genetic accidents and
simply growing old can cause
mutations, additions, subtrac-
tions, swaps and reversals that
jumble the long strings.of DNA
thatcontrolacell. . ..

Even breathing can create
mischief. As cells take in oxy-
gen to make energy from food,
hazardous byproducts are cre-
ated that can corrupt DNA. -

An injured cell can run-

amok, reproducing wildly and
spreading through the body,
causing cancer, blindness,
anemia, premature aging or
other misfortunes.

Fortunately, evolution has
developed an elaborate bio-
chemical system that detects
and repairs damaged DNA. If
the repair system can't fix the
mistake, it signals the cell to
commit suicide.

“Without effective DNA
repair, life as we know it could
not exist,” Zvi Livneh, a bio-
chemist at Israel’s Weizmann
Institute of Science, wrote in
the Feb. 18 issue of EMBO
Journal, a publication of the
European Molecular Biology
Organization.

With DNA damage play-

ing such an important role in
cancer, scientists are eager
to understand how DNA cor-
rects such damage in hopes
of improving their ability -to

diagnose and treat the dread

" disease. In cancer cells, for

example, it’s best if the DNA
repair cycle fails so the cells
can't replicate themselves.

Dr. Alan D’Andrea, a radi-
ology professor at Harvard
Medical School, founded a
firm called The DNA Repair
Co. in Cambridge, Mass,
which is developing personal-
ized cancer therapies.

The big international drug

‘company Sanofi Aventis spent

$500 million in April to acquire
the rights to @n enzyme that’s
involved in repairing DNA
damage. The drug would pre-
vent cancer cells from repair-
ing the DNA that’s damaged
during treatment with chemo-
therapy or radiation.

Nuclear radiation, such as
that created by the 1986 ac-
cident at Chernobyl], Russia,
“snaps the DNA backbone
as easily as we might break
a hair,” according to a report
from the European Integrated
DNA Repair Project, a mul-
tinational scientific attack on
the problem. “One break is
sufficient to kill a cell.”

At a weeklong DNA repair
conference last winter in
Ventura, Calif,, scientists dis-
cussed what confgrence lead-
ers called “major advances €in
a) rapidly expanding field.”

For example, Wei Yang, a
molecular biologist at the Na-

‘tional Institutes of Health in

Bethesda, Md., reported on the
latest techniques to recognize
damaged DNA. She compared
the task to “finding needles in
a haystack.” - .
Leona Samson, a biological
engineer at the Massachusetts
Institute of Technology in
Cambridge, works with yeast'
cells, which also suffer DNA
damage, like all living organ-

isms.

“Tb our surprise, we have
identified hundreds of respon-
sive genes” linked to DNA re-
pair, Samson reported on her
Web site.

DNA errors are a factor
in aging as well as in cancer,
which primarily affects the
elderly.

“A number of recent re-
search advances place DNA
repair squarely at the cross-
roads of cancer and aging,”
the European repair-project
scientists declared.




Dafe! ‘Sunday July 85, 2008
Loeafion: MYRTLE BEAGH, SC.
Circufation (DMAY. 62 083 {105)
Type (Pleguenty) Newspaper 5)
Page: 12

‘Weizmann nstifute of Stience

Reyword;

Bettertreatment
for cancer sought

By RonerTS. Boyp
‘WashingtonBureaw
WASHINGTON/| Fora human'eell,
this is a scary world. Each of the
60 trillion or so cells in the aver-
age person's body is damaged
tens of thousands, perhaps a
‘million, times a day, scientists
The results can be deadly.
Ultravielet rays from the sun,
smoking, harmful chemicals,
‘moldy peanuts, certain
diseases, genehc aceidents and
simply -growing -old can cause
putations, additions, subtrac:
tions, swaps and reversals that
jumble the long strings of DNA
that control a cell:
Even breathing can ereate

miischief. As cells take in oxygen

to make energy from food,
hazardous hyproducts are

created that can corrupt DNA.

Aninjured cell ean run amok;
repmducmg wildly and spréad-
ing through the body, causmg
caneer, blindiiess, anemia,
premature aging or other
misfortunes.

Fortunately, evqutxon has
developed an elaborate
‘biochernical system that detects
and repairs damaged DNA. If
the repau' system can't fix the
‘mistake, it signals the cell to
‘commit suicide. i

“\Without effective DNA
repair, life as we know it-could
not exist,” Zvi Livneh, a
bmchemrst at Israel' ﬂmz-

wrote in the Feb 18 issue ‘of
EMBO Journal, a publieation of
thie Evropean Molecidar Biology

 Organization.

With DNA da.mége Pplaying
such an important role in

‘cancer, scientists are eager to

understand how DNA corrects
such damage in hopes of
improving their ability to diag-
nose -and treat the dread
diseasé. In cancer cells, for
example, it's best if the DNA
repair cycle fails so the cells
can’t replicate themselves.

Dr. Alan D'Andrea, a radi-

* ology professor at Harvard

Medical Sehool, founded a firm
called The DNA Repair Co. in
Cambridge, Mass., which is
developing personalized cancer
therapies.

The big mtemstlona] drug
company Sanofi Aventis spent
$500 million in April to-acquire
the rights to an enzyme that's
involved ‘in repairing DNA
damage. The drug would
prevent cancer cells from
tepairing the DNA that’s
damiaged during treatment with
chemotherapy or radiation.

' Nuclear radiation, such as
that created by the 1986 acci-
dent at Chernobyl, Rassia,
“spaps the DNA backbone as
easily as we might break a
hair,” according to & report
from the European Integrated
DNA Repair Project, a multin-
atiorial -scientific attack on the
proklem. ‘*One break is
sufficient to kill a cell.”

At a weeklong DNA. repaxr
conference last winter in
Ventura, Calif,, scientists
discussed what conference
Jeaders called “major advarices

s study DNA repair s

[in a] rapidly expanding field.

For example, Wei Yang, 4

molecular bwlogxst at the

National Institutes of Health in
Bethesda, Md., reported on the

latest techniques to recognize

damaged DNA. She compared

the task to “finding needles ina

hayStaCk ”
Leoria Samson, a biclogical

‘engineer at the Massachusetts

Tistitute of Techuology in

‘Cambridge, works with yeast

cells which also suffer DNA
nage, like all living organ
isms.

“To our surprise, we have -

jdentified hundreds of respon-
sive genes" linked to DNA
repair, Samson réported an her
Web site.
DNA errors are a factor in
-aswell as in canicer, which
nmanly affects the elderly.

“A number of recent research
advances place DNA repair
squarely at the crossroads of
cancer and agmg,” the Euro-
jpean repair-project. scientists
declared.

Heére's how DNA repair
works: When a eell divides, it
goes. thirough a seriés of steps
called the cell cycle. Check-
points exist at several points in
the cyele to make sure that
there are no mistakes in the 3
hillion chemieal units that make
up DNA. If there are none, it's
OK for the cell to-divide.

If something is wrong with
the DNA, however, the cycle
halts witil the cell can be fixed
or elintinated.
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DNA research could lead to suicide for cancer cells

DOCTORS TRYING TO KEEP THEM OUT OF BODY'S REPAIR SHOP

By Robert S. Boyd
McClatchy Newspapers

WASHINGTON — For
a human cell, this is a scary
world. Each of the 60 trillion
or so cells in the average per-
son’s body is damaged tens of
thousands, perhaps a million,
times a day, scientists say.

The results can be deadly.

Ultraviolet rays from the
sun, smoking, harmful chemi-
cals, moldy peanuts, certain
diseases, genetic accidents and
simply growing old can cause
mutations, additions, subtrac-
tions, swaps and reversals
that jumble the long strings of
DNA that control a cell,

Even breathing can create
mischief, As cells take in oxy-
gen to make energy from food,
hazardous byproducts are cre-
ated that can corrupt DNA.

An injured cell can run
amok, reproducing wildly and
spreading through the body,
causing cancer, blindness,
anemia, premature aging or
other misfortunes.

Fortunately, evolution has
developed an elaborate bio-
chemical system that detects
and repairs damaged DNA. If
the repair system can't fix the
mistake, it signals the cell to
commit suicide.

“Without effective DNA re-
pair, life as we know it could
not exist,” Zvi Livneh, a bio-
chemist at Israel's Weizmann
Institute of Science, wrote in
the Feb. 18 issue of EMBO
Journal, a publication of the
European Molecular Biology
Organization,

With DNA damage play-

ing such an important role
in cancer, scientists are eager
to understand how DNA cor-
rects such damage in hopes of
improving their ability to di-
agnose and treat the disease.
In cancer cells, for example,

“it’s best if the DNA repair

cycle fails so the cells can’t
replicate themselves,

Dr. Alan D’Andrea, a ra-
diology professor at Harvard
Medical School, founded a
firm called The DNA Repair
Co. in Cambridge, Mass.,
which is developing personal-
ized cancer therapies,

The big international drug
company Sanofi Aventis spent
$500 million in April to ac-
quire the rights to an enzyme
that’s involved in repairing
DNA damage. The drug would
prevent cancer cells from re-
pairing the DNA that’s dam-
aged during treatment with
chemotherapy or radiation.

At a weeklong DNA re-
pair conference last winter in
Ventura, Calif,, scientists dis-
cussed what conference lead-
ers called “major advances (in
a) rapidly expanding field.”

For example, Wei Yang,
a molecular biologist at the
National Institutes of Health
in Bethesda, Md., reported
on the latest techniques to
recognize damaged DNA. She
compared the task to “finding
needles in a haystack.”

Leona Samson, a biologi-

cal engineer at the Massachu- -

setts Institute of Technology,
works with yeast cells, which
also suffer DNA damage.

“To our surprise, we have

identified hundreds of respon-
sive genes” linked to DNA re-
pair, Samson reported.

Here’s how DNA repair
works:

When a cell divides, it goes
through a series of steps called
the cell cycle. Checkpoints ex-
ist at several points in the
cycle to make sure that there
are no mistakes in the 3 bil-
lion chemical units that make
up DNA. If there are none, it’s
OK for the cell to divide.

If something is wrong with
the DNA, however, the cycle
halts until the cell can be
fixed or eliminated.

The DNA repair kit con-
tains a rich variety of tools.
Their use depends on the
type of damage, If only a sin-
gle DNA unit, called a “base,”
has mutated, special enzymes
— proteins that facilitate bio-
chemical reactions — can re-
store the correct base.

If a longer stretch of DNA
is corrupted, different enzymes
loosen the tightly wound
strings of DNA — the famous
double helix — to let the repair
crew gain access to the spoiled
part. The enzymes then clip
out a patch around the trouble
spot and synthesize a fresh
batch of DNA to replace it.

If an entire strand of DNA
is broken, certain genes en-
code proteins that can stitch
the broken ends back together.

That’s the case with genes
known as BRCA-1 and BRCA-
2; if those genes are damaged,
for instance, a woman is more
likely to get breast cancer.
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DNA repair may
help treat cancer

BY ROBERT S. BOYD
McClatchy Newspapers

WASHINGTON — For a human cell,
this is a scary wotld. Each of the 60 tril-
Lion or so cells in the average person’s
body is damaged tens of thousands,
perhaps a million, times a day, scien-
tists say.

The results can be deadly.

Ultraviolet rays fromi the sun, smok-
ing, harmful chemicals, moldy peanuts,
certain diseases, genetic accidents and
simply growing old can cause muta-
tions, additions, subtractions, swaps
and reversals that jumble the long
strings of DNA that control a cell.

Even breathing can create mischief.
As cells take in oxygen to make energy
from food, hazardous byproducts are
created that can corrupt DNA.

An injured cell can run amok, repro-
ducing wildly and spreading through
the body, causing cancer, blindness,
anemia, premature aging or other mis-
fortunes.

Fortunately, evolution has developed

an elaborate biochemical system that
detects and repairs damaged DNA. If
the repair system can't fix the mistake,
it signals the cell to commit suicide.

“Wwithout effective DNA repair, life as
we know it could not exist,” Zvi Livneh,
a biochemist at Israel’s Weizmann
Institute of Science, wrote in the Feb.
18 issue of EMBO Journal, a publica-
tion of the European Molecular Biology
Organization.

With DNA damage playing such an
important role in cancer, scientists are
eager to understand how DNA corrects
such damage in hopes of improving
their ability to diagnose and treat the
dread disease.

Alan D’Andrea, a radiology professor
at Harvard Medical School, founded a
firm called the DNA Repair Co. in
Cambridge, Mass., which is developing
personalized cancer therapies.

At a weeklong DNA repair conference
last winter in Ventura, Calif., scientists
discussed what conference leaders
called “major advances (in a) rapidly
expanding field.”
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Be sensitive to infertile couples’ feelings, panel told

By SHERI SHEFA
Staff Reporter

Rabbi Baruch Frydman-Kohl, spiritual lgader of Beth
Tzedec congregation, knows that many couples who
suffer from infertility often feel deprived, inadequate and
shamed.

The rabbi, First Steps Fertility (FSF) clinic founder
Dr. Fay Weisberg, FSF clinic manager Shira Benson, and
former FSF patient Roslyn Angel Kaman were part of a
May 26 discussion panel at Beth Tikvah Synagogue that

DTG addressed the emotional, physical
and spirituai challenges associated
with infertility and its treatments.

Angel Kaman shared her ex-
perience of having spent nine
years trying to conceive. When
she and her husband, Howard,
decided to have a child when
she was 32, they spent two years
trying the “old-fashioned way”
before seeking help.

“We felt like we were the
only people who couldn’t have a
baby,” Angel Kaman said.

After experimenting with fer-
tility drugs, they moved on to
insemination, when sperm is in-
jected directly into the uterus.

Angel Kaman was overcome by tears when she recalled
finally becoming pregnant by insemination after five years
of trying, only to suffer a miscarriage shortly thereafter.
She conceived twice more, but both pregnancies were
ectopic, when an embryo implants outside the uterus and
eventually miscarries.

They decided to.move on to in vitro fertilization (IVF),
and within three cycles, they succeeded only in producing
a blighted ovum, or an empty sac with no embryo.

“I was almost 40 years old, the age I told myself I would
stop trying to have a baby... I did a lot of soul-searching
and came to the realization that what I really wanted was
to be a parent.” .

It was then she and her husband began to pursue adop-
tion.

But when she read an article in The CJN about a fertil-
ity discovery at Weizmann Institute of Science in Rehovot,
Israel, she and her husband had new hope.

“While my mind was saying that 1 was done with fertil-
ity treatments, and that I wouldn’t go through it again, my
heart was saying, ‘One more time, just one more time."”

The article explained that an accidental discovery was
made by Weizmann professor Nava Dekel. .

Usually, only 20 to 50 per cent of fertilized embryos
result in a successful pregnancy after they are transferred
to the uterus. But after Dekel and her team gave women a
uterine biopsy — scraping a small amount of tissue from the
uterus — the success rate increased by 50 per cent.

Dekel explained that the local injury of the uterus
doubled the chance of having a viable pregnancy.

Angel Kaman contacted the Israeli doctors, who sent a
detailed description of the procedure to her fertility doctor
in Toronto, Dr. Fay Weisberg.

Finaily, after nine years, the Kamans were expecting a
baby. .

“For the next nine months, 1 became cautiously opti-
mistic. This was my fifth pregnancy, and I had a hard time
letting myself get excited,” Angel Kaman said.

“It wasn’t until Oct.. 23 [2008], when I held Hannah in
my arms for the first time that I really believed that it was
true.”

The story ends with a beautiful, healthy baby gisl, but
the Kamans are all too familiar with the pain and helpless--
ness couples feel when they’re unable to conceive.

Rabbi Baruch
Frydman-Kohl

Rabbi Frydman-Kohl, who offered a spiritual approach .

to dealing with the issue, said that Jewish tradition regards

a good marriage as one that includes loving companionship
and children.

“We recognize that procreation, having children, is a
mitzvah. But what happens when you’re not able to have
children? My experience is that couples often feel deprived,
inadequate, unlucky, shamed, as if one has let down the
other, as if one is letting down one’s family,” he said.

“Some people feel that since the Jewish community puts
such an emphasis on having children that they may be letting
down God, may be letting down the Jewish people.”

Rabbi Frydman-Koh! said that the Jewish community
must be sensitive to the struggle some people have with fer-
tility and help them feel valued as human beings and Jews.

He added that it’s important to understand that if a

couple can’t have children, “the mitzvah of having children
is no longer operative.”

That is, if a couple is unable to naturally conceive, they
aren’t obligated to seek alternative, often costly, methods.

Weisberg, who offered a more clinical approach to infer-
tility, gave a presentation dispelling myths and misconcep-
tions about infertility and offered advice about how couples
can give themselves the best chance to conceive.

The main message was that women have a biological
clock that’s ticking, and after 35, it ticks quickly.

A woman’s eggs age with her, and the number of quality
eggs a woman produces decreases with age, she added.

“The older you get, the less eggs you have., Our ovaries
have an expiration date.”
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‘Food Trends and Nutrition...
Monday June 8, 5:30 p.m. — 7:30 p.m.

from Plant Science to Palate Pleasers! A
Weizmann Science Canada cocktail event

Tone Magazine (Ottawa, ON)

Date 30.06.2009

featuring guest speakers who will take us on
a journey from the science of plants and
their nutritional value to food trends and the
pleasure of dining. Proceeds will fund 2
special Women in Science Award. Guest
Speakers are Professor Gad Galili, of the
Weizmann Institute of Science and Stephen
=ckta, award winning somimetier and
owner of the very popular Beckta dining &
wine and Play food & wine. Agucath Ysrae:
Synagogue, Couvert $50. For more
information and/or sponsorship
opportunities please call Lorie Blumer
TODAY at 613-236-3391 or email
lorie@ weizmann.ca

An Event Not To Be Missed!
Food Trends and
Nutrition

Weizmann Science Canada, is hosting an exciting

V Luncheon event on june 8th, 2009 entitled Food
Trends and Nutrition at the Agudath Israel Synagogue
from 11:45 a.m. to 2:00 p.m. Featured guest speakers
will take us through food trends from the science of
plants and their nutritional values to the pleasure of
restaurant dinning.

The Weizmann Institute of Science is world
renowned as a multidisciplinary center of excellence
for cutting-edge research and innovation in the
natural and life sciences located in Rehovot, Israel.
Professor Gad Galili of the Institute will be one of the
featured guest speakers. Prof Galili is the Head of the
Department of Plant Sciences and will be demystifying
current topics such as-organic foods, genetically
modified foods and the general science of food.

Stephen Beckta, local Restauranter and famed
sommelier, with two highly successful restaurants in
the Ottawa area: Beckta Dining and Wining and Play
Food Wine will be a guest speaker as well. Beckta
dining & wine appeared in April in the New York
Times in The Frommer's review, featured in the Travel
section highlighting Ottawa restaurants and “Where to
Eat." Stephen will be discussing food trends and the
pleasures of restaurant dinning.

The event will be a journey from understanding
food and nutrition to enjoying the experience of them.
A special Women in Science Awards Program was
Jaunched recently, aimed at assisting highly talented
young women pursing a career in science. The special
award provides the PhD student with $20,000 per year
for two years to help with additional costs. Proceeds
raised at this event will contribute towards this special
award. For more information on attending or the
many sponsorship opportunities available please call

Lorie Blumer at 613-236-3391, seats are limited.
Couvert 50%.
The Ottawa Chapter of Weizmann Science
Canada has proudly announced their new
president Dr. Graham Sher, Chief Executive
Officer of Canadian Blood Services. The
Ottawa chapter of Weizmann Science Canada is
growing and exciting educational programs and
events are being planned. To learn more about
Weizmann Science Canada please contact
executive director of the Eastern Region, Susan
Stern at 514-342-0777.
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Team spots odd

stellar explosion

Supernova 2005E doesn't
match any known classes
By Ron Cowen

Astronomers found a new type of stellar
firecracker just in time for July 4.

Stars that die an explosive death gen-
erally fall into two categories: young,
massive stars that collapse under their
own weight and hurl their outer layers
into space, and older, sunlike stars that
undergo a thermonuclear explosion. But
the stellar explosion recorded in January
2005 andknown as SN 2005E doesn’t fit
either class, according to a new analysis
reported online June 11 at arXiv.org.

The explosion ejected only a small
amount of material — the equivalent of
0.3 solar masses —and erupted in the
haloofanisolated galaxy, aregiondevoid
ofany star formation. These findings sug-
gestthat theexplosion, orsupernova, did
not arise from the collapse of a massive
star, report Hagai-Binyamin Perets and
Avishay Gal-Yam of the Weizmann Insti-
tute of Science in Rehovot, Israel, and
their colleagues. A massive star would
have cast off much more material and
would have erupted in a star-forming
region. Since stellar heavyweights are
50 short-lived, they can't move far from
their birth sites.

On the other hand, the research-

ers note, the explosion’s dimness and -

the abundance of elements forged in
the eruption indicate it was not a typi-
cal thermonuclear explosion. Spec-
tra show that debris from the outburst
contains five to 10 times more calcium

than observed in any other known stel-
lar explosion and probably contains an
abundance of radioactive titanjum-44.

“In my experience, there are lots
of strange supernovas out there ... but
it really does look like this one might
be something different,” says theorist
Andrew MacFadyen of New York Uni-
versity. ‘

The authors of the paper declined to
be interviewed because they had sub-
mitted the report to Nature. In their
article, they report that the erupting
oddball matches a model in which a
compact star called a white dwarf nabs
a thick layer of helium from a compan-
ion star. The star would then undergo
a thermonuclear explosion that would
destroy the helium but leave the rest of
the white dwarf intact. By contrast, jn a
common type of supernova known as a
type la supernova, a white dwarf made _
up mostly of carbon and oxygen blows
itself to smithereens after stealing mat-
ter from a companion.

Perets, Gal-Yam and their collabora-
tors report that SN 2005E resembles a
few otherpeculiar supernova, notably an
explosion found last year and known as
SN 2008ha.

“Both of these objects have very low
luminosity, low velocity [of debris)
and strong calcium lines,” says Robert
Kirshner of the Harvard-Smithsonian
Center for Astrophysics in Cambridge,
Mass. Kirshner, along with some of the
collaborators on the SN 2005E study, is
acoauthor of astudy on SN 2008hapub-
lished online June 17 in The Astronomi-
cal Journal, '

The conclusions of both papers sug-
gest a weak thermonuclear explosion,
Kirshner says. )
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Team spots odd

stellar explosion .

Supernova 2005E doesn’t
match any known classes

By Ron Cowen

Astronomers found a new type of stellar
fireeracker just in time for July 4.

‘Stars that die an explosive death gen-
erally fall into two categories: young,
massive stars that collapse under their
own weight and hurl their outer layers
into space, and older, sunlike stars that
undergo a thermonuclear explosion. But
the stellar explosionrecorded in January
2005 and known as SN-2005E doesn’t fit
either class, according to a new analysis
reported online June 11 at arXiv.org.

The explosion ejected only a small
amount of material — the equivalent of
0.3 solar masses — and erupted in the
halo of an isolated galaxy, a region devoid
of any star formation. These findings sug-
gest thatthe explosion, or supernova, did
not arise from the collapse of a massive
star, report Hggai-Binyamin Perets and
Avishay Gal-Yam of the Weizmann Insti-
tute of Science in Rehovot, Israel, and
their colleagues. A massive star would
have cast off much more material and
would have erupted in a star-forming
region. Since stellar heavyweights are
so short-lived, they can’t move far from
their birth sites. o

On the other hand, the research-
ers noté, the explosion’s dimness and
the abundance of elements forged in
the eruption indicate it wag not a typi-
cal thermonuclear explosion. Spec-
tra show that debris from the outburst
contains five to 10 times more calcium
than observed in any other known stel-
lar explosion and probably contains an
abundance of radioactive titanium-44.

“In my experience, there are lots
of strange supernovas out there ... but
it really does look like this one might
be something different,” says theorist

A new sjmﬁlatiun -
- shows the flow of gas
- into a fledgling galaxy.

New model bears a ba '

State-of- the art simulation shows galaxy formation in high-res

By Ron Cowen

BLOIS, France — Like a proud papa
showing off a picture of his newborn,
cosmologist Ben Moore of the Univer-
sity of Zurich displayed animage of a gal-
axy that he says looks just tike an infant
Milky Way.

These days, with the sharp eye of Hub-
ble and other telescopes, that may not
sound like much of a feat. But the image
Moore unveiled June 23 at the Windows
on the Universe meeting was produced

bya supercomputer and is the highest-
resolution simulation ever attempted of
a galaxy’s assembly.

Moore and his colleagues put in a]l the
rawingredients and detailed interactions
that are generally agreed to be essential
for galaxy formation. “The complexity
we find is very beautiful,” Moore says.
As time unfolded, the simulation, which
begins shortly after the Big Bangand ends
when the universeis about 2 billion years
old, produced a spiral galaxy akin in mass
and shape to a young Milky Way: @

Andrew MacFadyen of New York Uni-
versity.

The authors of the paper declined to
be interviewed because they had sub-
mitted the report to Nature. In their
article, they report that the erupting
oddball matches a model in which a
compact star called a white dwarf nabs
a thick layer of helium from a compan-
jon star. The star would then undergo
a thermonuclear explosion that would
destroy the helium but leave the rest of
the white dwarf intact. By contrast, in a
common type of supernova known as a
type 1a supernova, a white dwarf made
up mostly of carbon and oxygen blows
itself to smithereens after stealing mat-
ter from a companion.

Perets, Gal-Yam and their collabora-
tors report that SN 2005E resembles a
few other peculiar supernova, notablyan
explosion found last year and known as
SN 2008ha.

«Both of these objects have very low
luminosity, low velocity [of debris]
and strong calcium lines,” says Robert
Kirshner of the Harvard-Smithsonian
Center for Astrophysics in Cambridge,
Mass. Kirshner, along with some of the
collaborators on the SN 2005E study, is
a coauthor of a study on SN 2008ha pub-
lished online June 17 in The Astronomi-
cal Journal.

The conclusions of both papers sug-
gest a weak thermonuclear explosion,
Kirshner says. &
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PROFILE 8rian Berkowiiz

Researcher Brian Berkowitz is working to extract

oil from the Alberta oil sands—and honor

his father in the process.

By Sheila Dropkin

Photo courtesy of Brian Berkowitz
hen Professor Brian Berkow-
itz of the Weizmann Institute
of Science was still in univer-
sity, he had to decide whether
his professional life would
be devoted to music or sci-

ence. Science won, but music, which he calls “wonderful
therapy.” has remained a constant in his life. He is now rec-
ognized as a world leader in the study of the properties,
distribution, and effects of water in the Earth’s subsurface,
in the soil and underlying rocks, with the goal of remedi-
ating water polluted by toxic contaminants of all kinds.
Since the lack of potable water has reached critical levels
in much of the Third World and is of looming concern in
developed countries, including North America, he obvi-
ously made the most propitious decision for himself and
for humankind.

Meeting Berkowitz in the coffee shop of a downtown To-
ronto hotel during a series of talks to Weizmann Institute

supporters in several Canadian cities, he is slender, with
a trim beard.and high forehead. He speaks quickly, rarely

stopping for a breath, as though he wants to make sure he
gets to say everything he can before he has to leave. He
does, however, laugh easily, and periodically stops to tell
a joke. A

Much of his current research is focused on the analysis
of water pollution caused by organic contaminants and
heavy metals, with particular emphasis on groundwater
systems and pollutant migration patterns. At the same
time, Berkowitz and his team are working toward develop-
ing new methods and materials with which to remediate
water, leading to fresh, clean water, safe waste disposal,
and sustainable development with a cleaner environment.
His website, in which he describes his work in great scien-
tific detail, is used by researchers around the world.

From his earliest days as a researcher, he did his own
experiments and “went more and more into the labs,” he
says. “It’s basic science—trying to understand the world
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around us.” Providing an example of his use of Israeli inge-
nuity, he explains that early in his career, when he needed
equipment to model the flow of water through rock forma-
tions, rather than spend thonsands of dollars for a sophis-
ticated design built in Germany, he bought a $20 fish tank,
which worked just as well.

Among his many concerns is the high level of pharma-
ceuticals in water supplies, which emanates largely from
the urine of people and animals. (For the most part, the
properties of these medications don't change when ingest-
ed.) Another concern is the high rate of industrial effluent
polluting water supplies. He is now testing a well site that
he developed using natural chemicals, which is proving
able to degrade over 90 percent of the contamination. “We
were just mixing things up,” he says, “and it's working very
well”

‘The model he developed on how contaminants are dis-
bursed is now used all over the world, Berkowitz says. “Our
research is completely generic]” he explains of the studies
beiag done by his group. “It's not anything specifically Is-
raeli, and it's good for Israel and good for the world, Israel

is a microcosm of the world. It's at the cusp of Europe,
Asia, and Africa and, with the Galilee, the Negev Desert,
and the Dead Sea, it's a geologist’s dream.”

Although he's not involved in the development of Israeli
desalinization techniques, he adds with pride that these
are now also used worldwide. Ironically, Israel exported
the details of these technologies to turn salt water into
fresh water internationally years before using it itself (ex-
cept in Eilat). There are now several desalinization centers
across the country.

Berkowitz grew up surrounded by both music and sci-
ence—his mother, a bacteriologist from Prince Albert,
Saskatchewan, played the piano; his father “played the
audience,” Berkowitz jokes, but he was also a renowned .
scientist who was born in Berlin and was saved from the
Holocaust by the Kindertransport, which took 10,000 Jew-
ish children from Germany to England in the earliest days
of World War II. Having earned a Ph.D. in chemistry and
petroleum engineering at the University of London, he
moved in 1952 to Edmonton, where he worked with the
Alberta Research Council for 27 years. Over many years, he




Lifestyles Magazine (Richmond Hill, ON)

Date 30.09.2009

circ. 106227 Page 122

served in parailel as 2 member and then as vice chairman
of the Energy Resources Conservation Board in Calgary.
He was honored with an Order of Canada in 1984 in recog-
nition of the new methods of extracting and refining coal
that he discovered and developed, along with multiple

other patented inventions associated with coal technolo--

. He subsequently left the ARC and assumed a professor-
ship at the University of Alberta. He and his wife, Sheila,
were tragically killed in a car accident in 2001,
Berkowitz's wife, Melanie, alse an Edmonton native, is
a nurse by training and manages a family health clinic in

It’s basic science—

trying to understand

the world around us.

Gedera, near Mazkeret Batya, the city in which they live.
About 15 years ago, she embarked on an additional career
as a sushi chef, for which she gives workshops and has ap-
peared on television and the Internet. The couple has three
children, 22-year-old Noa, who recently completed her
army service and is now studying occupational therapy at
Hebrew University; 20-year-old Sari, an officer in the Israel
Defense Forces; and 16-year-old Yotam, a gifted mathema-
tician, who is doing a double program in high school and
Bar-lian University. He “loves numbers,” his father says,
and he is also a musician.

Despite his already heavy workload, Berkowitz is work-
ing through the grief of his parents’ death by following up
on his father’s work in developing a process for extracting

oil from the Alberta oil sands. He has developed a system'

to turn viscous gunk in the oil sands into free-flowing oil,
using near-supercritical water (water that has been heated
under pressure and is neither a liquid nor a gas), With the
support of Stephen Dunn, his father’s Canadian business
partner, and using the data in the three books and dozens
of scientific papers written by his father as a “wonderful
resource” he has built a prototype to prove the effective-
ness of the protess created and initiated in the lab by the
elder Berkowitz. The Yeda Research and Development
Company, the business arm of the Weizmann Institute, is
now handling the original patent for the system, as well as
additional patents for improvements, and is in the midst
of negotiations to commercialize the technology. Designed

to eliminate the need for chemical diluents (thinners) and
for large upgrades, the technique is expected to expedite
delivery of oil from such repositories as the Alberta oil
sands to refineries through pipelines.

Yeda, which means “knowledge” in Hebrew, was found-
ed in 1959, It initiates and promotes the transfer of in-
novations stemming from the research at the Weizmann
Institute to the global marketplace. The Institute and re-
searchers share in a portion of the proceeds from the com-
mercialization of these products and processes.

Berkowitz has developed innovativenew theories, on wa-
ter flow and the movement of chemicals
in rock formations, which he has taken
from the lab into the field, where he has
successfully tested their accuracy. He's
received international recogunition for
his developments and the integration
of hydrology, geology. statistical phys-
ics, and computer simulation into his
technalogies. As if he isn’t sufficiently busy, until recently
he was editor of Water Resources Research, the flagship hy-
drology journal published by the American Geophysical
Union. During his tenure, he handled approximately 250
papers ayear and he still tackles 30 to 40 e-mails adaythat
he tries to answer immediately. He was elected a fellow of
the American Geophysical Union in 2005 and a fellow of
the Geological Society of America in 2007. The following
year, he was named Inventor of the Year by Yeda. He has
also earned the Goldschmidt Award of the Israel Associa-
tion for Hydrology; the Faculty of Science Teaching Ex-
cellence Award from the Science Undergraduate Society,
University of British Columbia; and the Michael Landau
Achievement Prize in Israel. In an effort to get some “ca-
thartic’ downtime, he has started setting aside a few hours
a week when he doesn’t answer his phone and stays away
from the computer. But judging by his intensity, it would
not be incorrect to assume that his mind remains active
(possibly discerning scientific formulas or musical scores
or both) even when he’s presumably resting,

And does the thought of moving on ever occur to
Berkowitz? ’

“Weizmann is very unique and the level of excitement
and intensity of life in Israel is incredible; he says. “It's be-
come a pawerhouse in scientific export: water technology,
hi-tech, and military industries. There's nowhere else Id
rather be.” (M
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Water can be found in unexpected places, prof says

By SHAUN SHLOMO FELDMAN
CJN Intern

Hydrology is an area that has the scien-
tific community’s attention, specifically re-
garding methods of water treatment, Brian
Berkowitz says.

Even with the $400 billion that have been
invested in water treatments, there are two
questions we still need to ask ourselves, he
said: first, do we know how to protect our-
selves, and second, do we lcnow what to look
for?

A professor at the Weizmann Institute of
Science in Israel, Berkowitz said that since
the hydrological cycle is a closed system
— meaning there is no beginning or end to
it — we are never in danger of completely
running out of water, as there are always.
places where it can be accessed, besides
obvious ones like lakes and rivers.

“The vast majonty of the world’s water is
underground, stored in the pores and cracks

of rocks,” he
said.

The key
problem is
water quality,
he said. There
are thousands
of potentially
hazardous
contaminants
that end up

in our water supply as waste by-products,

including industrial substances, agrochemi-
cals, domestic products, heavy metals and
biological elements. These products often
don’t get broken down, making them diffi-
cultto manage, he said at a lecture on “Water,
Energy and the Environment: Science and
Sustainability,” sponsored by Weizmann
Science Canada and the Israc! Chamber of
Coinmerce.

In the presentation at the Park Hyatt Hotel
last month, Berkowitz referred to the give
and take nature of the various water treat-
ment methods used as a “zero-sum game...

[that is] sometimes you win, and sometimes
you lose,” he said.

In speaking of water and the environment
with respect to water flow and precipita-
tion, he illustrated in his presentation that
Israel tries to incorporate a prevention and
mediation technique that involves predicting
contaminant transport patterns through Iab
analysis of water movement.

Several desalination methods have
been tried with varying degrees of success.
Hadera, a city in southern Israel, is hometo
the world’s largest desalination plant, built
in 2005, Berkowitz said desalination, which
involves the removal of salt and harmful
minerals from water, is the best method of
water treatment available today.

One desalination technique used is in-situ/
ex-situ pump treatment, involving the exca-
vation of water from wells for purification.

This gets rid of chlorine molecules in the
water so that the contaminants can degrade
at a faster rate.

Other methods include the oxidation of
industrial effluents, which “is considered ex-
tremely cost efficient... and yields excellent
results”; air injection, which “causes signifi-
cant reduction of hydraulic conductivity and
volumetric fluid flow”; and Poleris carbon
sequestration, which “tumns carbon dioxide
into rock.”

In a news report illustrating Israel’s lead-
ership in this area, shown prior to Berkow-

itz’s presentation, American news broad-
caster Dan Rather spoke of the booming
Israeli scientific community. Israel has
more scientists and researchers per capita
than any other country in the world, Rather
said, and since its inception in 1934, the
Weizmann Institate of Science has earned
aver 200 patents and $100 million for dis-
coveries involving high-tech security and
medicine. .

Despite the progress that has been made,
Berkowitz said that Israel “has no choice but
to build more desalination plants.”
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It’s all interconnected, Weizmann scientist says

Shlomo Kapustin
~ Correspondent

TORONTO — As any observer of Middle
Eastern realpolitik knows, ail is intes-
connected; 2 push here, a pull there,
can lead o 2 shove or mg miles away.
Apparenily, the same is true in the nat-
ural world.

Professor Brian Berkowitz of Israel's
renowned Weizmann Institute, depart-
ment of environmental sciences and
energy research, pointed this out to an
audience of about 100 recently at the
Park Byatt Hotel in downtown Toronto.
The event was co-sponsored by the
Canada-Israel Chamber of Commerce.

Berkowitz, who hails from Edmon-
ton, talked about Water, Energy, and
the Environment: Science and Sus-
tainability, making it clear that no
single solution will materialize to solve
what many consider to be the two most
serious environmental challenges fac-
ing the world today.

“It is a zero-sum game,” he said. “If
you win somewhere, you lose some-
where else.... There ain't no such
thing as 2 magic bullet.”

Take ethanol, for example. The latest

cure-all for the much-predicted global
energy shortage is produced from comn,
but — even aside from the use of food to
produce energy — Berkowitz bemoaned
the water being converted into fuel, with
water being used at a 4:1 ratio.

Similarly, desalination — a reality of
Israel's water situation — sacrifices
energy o produce water.

Berkowitz's work focusses on- the
analysis and modelling of fluid and
chemical transport in geological for-
mations, especially relating to ground-
water systems. Groundwater repre-
sents*95 per cent of the earth’s acces-
sible fresh water, he said. .

Berkowitz, who has been at Weiz-
mann since 1993, was elected a fellow

of the American Geophysical Union in
2005, when he was also appointed edi-
tor of Water Resources Research,
hydrology’s flagship journal. In 2007,
Berkowitz was elected as a fellow of
the Geological Society of America and
in 2008 he was named ‘Inventor of the
Year’ by Yeda Research and Develop-
ment Co. Ltd. (Yeda), Weizmann's

technology transfer arm.

His laboratory is developing new
methods to both prevent pollution and
to clean water that is polluted by con-
taminants and heavy metals. While
industrial substances and agrochemi-
cals (such as pesticides) receive their
fair share of media attention, domestic
products are also a concern, said
Berkowitz, with 90 per cent of drugs
exiting from the body unchanged.

But the water system is a closed one,
so these toxins don’t leave, they just
hide. It's no surprise that traces of the
anti-depressant Prozac were found in
London’s drinking water supply in
2004, he said. -

Weizmann trumpets its pursuit of
basic science, while still stressing its
success in finding real-world solutions
— from pharmacenticals to the work of
Berkowitz and his colleagues with
environmental tontaminants, To this
end, Yeda (Hebrew for “knowledge”)
works to bring Welzmann's discoveries
m]f technologies to the global market-

ce.
1)“Sometimes doing basic research
leads to the really neat break-
throughs,” Berkowitz said.

rof. Brian
jonathan
ubin, president, Cana-
jve vice-president, Weizmann Science
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‘Electronic sniffer’ that can also identify kidney disease

by Judy Siegel-Itzkovich
The Jerusalem Post

 chemigal engineer at the Technion,
who had been named one of the
world’s 35 top young scientists after
developing a device that can detect
cancers by “sniffing out” biomarkers,
has now discovered that it can also be
used to discover the presence of kidney
disease.

It will “require a long and tiring
path” to reach the target of diagnasis of
kidney disease early enough to delay
kidney failure and dialysis, says Dr.
Hossam Haick, since 2006 a senior lec-
turer in chemical engineering, whose
electronic “nose™ can diagnose cancer
in just two or three minutes by analyz-
ing a patient’s breath.

Raised in Nazareth, Haick, 34,
received his bachelor of science degree
from Ben-Gurion University and doc-
torate from the Technion; he spent two
years at the Weizmann Institute of
Science and later pursued postdoctoral
research at the equally prestigious
California Institute of Techrology
(Caltech), where he did much of the
work leading to the device.

Last year, Haick, a Technion senior
lecturer, was chosen for inclusion in a
list known as the “TR35” from more
than 300 nominees by a panel of expert
judges and editorial staff at Technology
Review, the magazine of innovation of
the Massachusetts Institute of
Technology. '

Haick is the first Israeli scientist to
win the European Union's Marie Curie
" Excellence Grant; he was also honored
" by the president of France with the
‘France-Israel  Foundation Prize for
Excellence in Science and recgived a
Fulbright fellowship.

‘When a malignant tumor develops in
the bedy, its cells produce chemicals,
called biomarkers, that circulate in the

blood or urine. They cross from the
blood into the lungs, where they are
exhaled in minute amounts.

Haick’s artificial olfactory device
detects cancer by “sniffing out” these
molecules. The device is comprised of
nano-sized chemical sensors that can
detect cancer in a person’s breath,
which could greatly improve survival
rates via critical early diagnoses.

So far, Haick can identify lung, breast
and colon cancer and started testing
the electronic nose at the oncology
division of Haifa’s Rambam Medical
Center.

The person to be screened exhales
into the electronic nose comprised of
nanometric sensors, and the device can
detect if there is a malighancy and,
sometimes, what type. ,

The developer hopes that the fin-
ished device will be the size of a cellu-
lar phone and cheap. It would not only
allow doctors to detect tumors éarly;”
but may even be able to pinpoint the
location of the cancer in the body, just
as a pointer dog identifies animals that
hunters are seeking.

The electronic nose’s use in detecting
kidney disease was reported in the lat-
est issue of the journal ACS Nano.
1dentifying patients, including Type 11
diabetics with kidney disease when it
has just begun, is important, because
by the time symptoms occur, it may be
too late to save them, and dialysis to
clean the blood can cost NIS 300,000
per year per patient.

Once the first signs of kidney disease
are detected, the patient will be able to
get medications and change his diet to
slow its development to kidney failure,
Haick said. _

The idea to try the electronic nose on
kidney disease was raised in a conversa-
tion between Haick and professor Zaid
Abassi, along with professor Farid
Nahoul of the Technions Rappaport
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Medical Faculty and Rambam. They
said that malodorous urea is released in
the breath of patients with advanced
kidney disease.

rats and used Haick’s electronic nose.
They found that the device detected all
cases that were confirmed by blood and
urine tests.

It also detected 27 other substances
in the breath of the sick rats, but not in
healthy rats — that could make the
detection even more exact. Ameng
these, they identified only five that are
the best indicators that kidney disease
has begun.

The team has registered a patent for
the discovery and the changes in the
electronic nose that were needed for
their kidney research.




‘ njpined the local 2009 Telus
§ to Cure Diabetes on
L ‘une 14 at Laval’s Centre de la

sxidture. The event, the Juve- |

$410 000 goal.

tes is a non-preventable
paatoimmune disedse most
faeommonly dlagnosed be-
‘¥yatween infancy and one’s late
30g. It is the most severe form

of diabetes. For more infor- |

mation, visit wwwijdrf.ca.

BLaura Horowitzand Ali An- §

tolin, who were among the
* participants in the June 14
Walk, have been best friends
ce Grade 1. In Grade 6, An-

When they wera younger,
e two would go door to door

fundraising backyard bar-
fécue organized last year for
>ir friends met its goal of

Ll 'his year; Horowitzand An-
in, together with Jessica
ters and Ellis Timerman,

3 meaux Civie Centre on

;They found sponsors, got

= ~the refreshments and party
supplies donated, organized
_entertainment and a raffle

: fgaturing prizes donated by

!; Montreal-area businesses.

! The event raised $3,700 for

e Juvenile Dlabetes Re-

hout the health benefits of
ating fruits and vegetables —
d enjoyed a healthful lunchi
turing some of those foods,
i 1cludmg carrots, sweet pep-
{&pers, cabbage, - edamame
itljeans and pomegranate juice,
#8 The June 9 event raised
@1:$20,000 for Weizmann's
. Women in Sciénce award, an
‘gward designed to encourage
_women fo pursue academic
areersinscience. -

: Gad Galili, chairman of the

I\

"gaﬂon s single largest annual |
; #aﬂmdraiser, raised $280,000 of

_tolm learned she had Typel .

MFhey graduated to barbecues: -
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About 2,500 people took part in the Telus Walk to Cure Diabetes at Laval's Centre de la nature. The event raised $280,000.

department of plant science
at the Weizmann Institute of
Scierice in Rehovot, Israel,
and head of its Mel Dobrin
Centre for Nutrition, spoke
ahout research under way.at
the Israeli facility to make:
fruits and vegetables even
more . nuttitious. Richard
Béliveau, who holds the chair
in cancer prevention and
treatment at the Université
du Québec & Montréal and
has written three books about
diet and cancer prevention,
encouraged guests to eat five
servings a day of fruits and
vegetables - seven if they’re
over 50. Shawna Goodman-
Sone, a Montreal chef and
cooking instructor and editor
of Panache: Monireal’s Flair
for Kosher Cooking, spoke
about inchiding these health-
ful foods in our diets.

Program moderator was Joe
Schwarez, director of McGill -
University’s Office for Science
and Society Debra Mayers and
Carole Zuckerman co-chaired
the event, held at the Mount
Stephen Club.
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Ephraim Katzir in the past tense. Very

It is still hard to write about Profv
few people kept their wits and deep

desire for science at such an advanced *

age and in such’a difficult. physical con:

dition. I vividly recall our talks in his last

few months, in which he evinced amazing
expemse in cutting-edge scientific devel-
opments in nanotechnology and brain sci-
ence, and astounded me with his clear and
precxse insights.

.It is said-of the sages that “as they age,

their wisdom grows,” and Katzir was tru-

ly a scholar who grew in wisdom.
But that is just one aspect of his com

plex personality: A scientific genius who"
labared for the defense of the State of Is- .
rael far from the ivory tower; a man whio "

lost his beloved brother Aharon in a terror
attack, yet remained committed to peace;
a man who outgrew his socialist adoles-

cence and founded Israel’s defense and.

Ehud Gazit

A vision of a scientific superpower

biotechnology industries; an outstanding " J§

researcher who was at horme in the world’s
most prestlgmus scientific institutions
as well as in the ORT Braude Academi
College of Engineering in Carmiel; and fi
nally, a true academic who answered the

prime minster’s call and became a presi--

dent and statesman.
One of Katzir’s most special and impres-
sive traits was his ability to blend vision

_and action. He viewed the Zionist enter-".

- prise and the establishment of the State of
Israel as the central mission of scientists
and researchers. Even though scientific
research was his main pursuit and a cor-
nerstone of his identity, he understood the
importance of integrating science into the
country’s institutions and government. As
a military man he served as commander

of the scientific corps. He invented the .

post.of chief scientist in governmert min-
. istries, served as the Defense Ministry’s
- chief scientist and was involved in estab-
‘lishing the National Council for Research
and Development.

Ephraim and Aharon Katzir also un-

T www.haaretz.com

Epln'aun Katzir with Golda Meir in 1973, What parts of Katzir’s legacy can we implement today? The sclentlst’s role is to serve the pubhc.

derstood the unportance of mamtammg
an intimate and ongoing relatlonsl'up not
only with the state’s institutions and gov-

' ernment ministries, but also with the po-

litical echelon. They were in direct and
close contact with politicians, and did
not hesitate to engage in party activism.
Aharon Katzir was instrumental in draw-
ing up the platform for Rafi during the
1965 Knesset elections, in which the par-
ty called for the “scientification” of the

*_ State of Israel, due to its lack of natural

resources but wealth of human capital.

Despxte the contributions of such great
minds, Rafi won only 10 Knesset seats

-and found itself in the opposition - and

well before its time scientification was
reduced to a pragmatic ideology best
known in history books.

What aspects of Katzit’s legacy can we
implement today? The most important
thmg is to understand that the scientist's

role is serving the public. As important )

and fascinating as it may. be, science is
only part of an academic’s job. Our role as
scientists is to be at the forefront of Israe-

1i achievement in every realm: education;
research, industry, policy and security.
‘We must pass the scientific knowledge
we are developmg on to society and indus-
try. A socxety where academics are active
partners in running the country is a better
society, and can bring prosperity for the

.State of Israel.

Prof. Ehud Gazit is the vice president
of research and development at Tel Aviv
University and chairman of its Nano-Biol-
ogy department.
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TWO Jewish youngsters - Temyn Sesel and Dylan Weisz (pictured) - were pre-
sented with The Duke of Edinburgh’s Gold Award by Govemor of NSW Professor
Marie Bashir at Government House recently. The students took part-in the award
program last year. . v

Participants are able to take part in the Duke of Edinburgh’s Award in three
levels: bronze, silver and gold. Each of the levels has four'sections - skills, service,
physical recreation and adventurous journey.

The Duke of Edinburgh’s Award is a youth empowerment program, which
equips, engages and rewards young Australians striving toward personal _
excellence. In 2008, the award was undertaken by somé 33,000 young
Australians aged between 14 and 25,
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Weizmann Institute of Science

30,000-year-old fibers unearthed

Georgia dig produces bits of string humans made from flax

RANDOLPH E. SCHMID
THE ASSOCIATED PRESS

WASHINGTON — More
than 30,000 years ago, some-
one living in a cave in the
Caucasus Mountains twisted
‘wild flax together and dyed it,
producing the earliest known
fibers made by hurmans, scien-
tists report.

“Making strings and ropes
is a sophisticated invention,”
said Ofer Bar-Yosef, a profes-
sor of prehistoric archaeology
at Harvard University. “They
might have used this fiber to
create parts of clothing, ropes
or baskets — for items that
were mainly used for domestic
activities.”

The fibers were discovered
in an analysis of clay deposits
in Dzudzuana Cave in what is
now the country of Georgia,
Bar-Yosef and co-authors re-
port in today’s edition of the
journal Science:

The earliest previous evi-
dence of fibers worked by
humans was from Dolni Ves-
tonice, a site in the Czech Re-
public dated to 28,000 years
ago.
The newly discovered fi-
bers were made from the wild
form of flax, not a plant that
had been domesticated for
farming,

These ancestors really had
a clear idea and method of
dealing with a useful plant in
its wild form to provide good
quality fibers for different uses,
Bar-Yosef said via e-mail.

“Innovation was a trait of
modern humans when com-
pared to earlier populations,”
he added. “The invention of
strings and ropes is an old one
and probably helped to change
the organization of transport
from earlier times.”

Some of the fibers appear
to have been dyed using plant

materials common inthe area,
the researchers said. The col-
or range included vellow, red,
blue, violet, black and green.

“The colored fibers may
indicate that thé inhabitants
of the cave were engaged in
producing colorful textiles,”
they reported, There was also
evidence of processing fur and
skin at the site.

Overall, the team, which
had been studying pollen re-
mains, collected 787 fragments
of fibers.

In addition to Bar-Yosef,
the team included research-
ers from Hebrew University in
Jerusalem; Weizmann Institute
of Science in Rehovot, Israel;
Bar-Ilan University in Ramat
Gan, Israel; and the Georgian
State Museum in Tbilisi.

The research was funded
by the American School of
Prehistoric Research at Har-
vard’s Peabody Museurm.






