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Magal Ophir

Development of organic-ceramic hybrid inks
for 3D printing

Supervisor: Tamar Rosenthal
Laboratory: Prof. Shiomo Magdassi

3D printing technology has been developing rapidly in recent
years, but there is an obstacle: while there are many of printing
methods, there still is a lack of materials with properties
required by different industries, such as heat resistance. In
this research, we developed and tested organic-inorganic
photopolymerizationable resin compositions, that are able
to be printed by DLP. The hypothesis is that the organic
components will allow curing by exposing to UV light, while
the inorganic part, that is synthesized using sol-gel process
and is a ceramic precursor, will give the resin properties that
cannot be obtained by using organic components only, such
as high temperature resistance. In this work we tested the
polymerization ability of different inks with differing content
and composition of organic material upon UV exposure
and the properties of the obtained hardened material, with
an emphasis on resistance to high temperatures. The ink,
which was observed to be the most durable, was printed on
aDLP printer. It appears that the level of crosslinking directly
affects the durability of the hardened material to temperature,
and that acrylic monomers with the ability to bind to sol-gel
play a very important role in imparting sufficient hardening
capacity to the ink. In fact, the results of the study show
that each of the acrylic monomers has a significant role
to play: surface modulation and heat resistance. Also, the
crosslinking level preserves transparency at temperatures
up to 300°C. This study shows that the printing of hybrid
polymers with a large percentage of inorganic matter (about
two-thirds of the total weights of the material), in order to
impart to the inks properties that the organic matter alone
does not have, can be done at high resolution and fast
printing. The study opens the door to future studies and
the creation of hybrid inks suitable for photopolymerization
with an inorganic part created in a sol-gel process, which
may allow diverse properties for future inks.
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Ayala Sara Efrati

The effect of biotin bonding in the axial position
to a dual-mechanism platinum (IV) complex

Moderator: Tomer Babu
Laboratory: Prof. Danny Gibson

Chemotherapy is one of the most effective methods of treating
cancer; Currently, about 50% of all protocols implemented in clinics
use platinum compounds as chemotherapy drugs. All human-
approved platinum-based chemotherapy drugs are platinum
(1) compounds with identical characteristics. However, these
drugs have a number of significant drawbacks that include,
among other things, very serious side effects, the development
of tumor resistance, and chemical instability which necessitates
intravenous administration. One of the approaches to circumvent
the disadvantages of platinum compounds (ll) is the use of
platinum (IV) compounds as a pro-drug. These compounds differ
in their geometric structure, making them more chemically stable,
thus allowing oral administration of the drug, which increases the
responsiveness of patients. The change in geometric structure
enlarges the coordinative sphere of platinum (IV) compounds,
allowing the addition of two more axial ligands. This opens up
new possibilities for us; Biologically-active substances can be
attached to the axial ligands. Biologically-active substances
such as inhibiting enzymes, or substances capable of increasing
lipophilicity to improve the penetration of various molecules
into cells, targeted substances and even anti-cancer drugs with
different mechanisms of action. These additions will create
compounds that are called “multi-action complexes”.

The aim of this study is to examine the effect of a multi-action
platinum complex (IV) containing biotin in the axial position as
a targeted substance on its cytotoxic activity on cancer cells
with different expression levels of biotin receptors. To test
this, we prepared two multi-action platinum (IV) complexes
that have a biologically-active ligand a that inhibits the HDAC
protein. Complex 1 contained, as the “magic bullet”, biotinas a
target-oriented ligand, while complex 2 contained in the second
axial position a ligand with no biological activity. The results
obtained showed that a complex that contained biotin in the
axial position as a targeted agent, was the most cytotoxically
active on cancer cells rich in membranal biotin receptors, this
compared to cells without biotin receptors, for which we saw
similar cytotoxic activity for all three substances tested.

The conclusions of the study show that there is an advantage
to the clinical use of platinum complexes (IV) as a solution to
the disadvantages of platinum (Il) complexes. Moreover, using a
biotin derivative in the axial position can further increase potency
against biotin-rich cancerous tumors, thereby advancing the
future of treatments and the transition to personalized medicine.
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Kaveh Libzon

Glycopeptide synthesis and testing their
properties

Moderator: Dror Ben Abba Amiel
Laboratory: Dr. Matan Horowitz

In various studies in the field of biology and chemistry,
biomolecules are required to perform the experiments on
them, including glycopeptides, which are molecules that are
at the forefront of biochemical research. The field of peptide
synthesis has come a long way through the development of
the solid-state synthesis method, and recently in Dr. Matan
Horowitz’s laboratory at the Hebrew University, a method
was developed to synthesize glycopeptides more efficiently
and quickly through the use of a reactor. In this study, the
effectiveness of the method was tested by synthesizing
three glycopeptides with Several different glycosylation
sites. It was found that using this method made it possible
to synthesize the glycopeptides very efficiently, but the
products were slightly modified and some of the couplings
did not produce results properly — so even though the
method is effective and produces results, it still requires
improvement.
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Moderator: Paz Or
Laboratory: Prof. Hadar Steinberg

This study was about measuring the state density of
two layered superconductor materials, PdTe2 and NbS2
using the construction of a device with a metal-insulator-
superconductor tunneling junction. As part of the study,
we isolated several layers of the materials by peeling them
with adhesive paper. We pasted the isolated layers on gold
electrodes, pre-printed on silicon, using Polydimethylsiloxane
(PDMS) and Poly(Bisphenol A carbonate) (PC) . The work on
the materials was done in an environment without oxygen,
inside a glove compartment. The gold electrodes allowed
us to pump electric current through the materials and
measure the change in their resistance while changing the
temperature. The first material did not show the properties
of a superconductor after cooling. In contrast, the resistance
of NbS2 decreased significantly when it was cooled below
atemperature of 5 K, and we were able to measure its state
density at different temperatures (1.3K-4.8K). This proves
that we were able to build a relatively simple tunneling
device in a short working time and the information about the
process of its preparation will be used by the laboratory in
the future to build similar devices from additional materials.
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Supervisor: Paz Or
Laboratory: Prof. Hadar Steinberg

Superconductivity is a state of matter in which properties of
zero electrical resistance, and perfect rejection of a magnetic
field, are met when the material is cooled to temperatures
close to zero degrees Kelvin. Bismuth strontium calcium
copper oxide (BSCCO) is a layered material that becomes
a superconductor at relatively high temperatures of
tens of degrees Kelvin. In this study, we examined how
temperature affects the state density of BSCCO in the state
of superconductivity using an electric tunneling device.
State density is the probability of each electron being in the
energy level of an atom. To measure the state density, we
built an electrical device, by peeling and isolating several
layers of BSCCO, which we placed on gold electrodes that
we prepared in advance in a photolithography process.
Using this device, we tested the superconductivity properties
of BSCCO. We measured its critical temperature and the
variability in the state density depending on the change in
temperature. We have seen that the lower the temperature,
the greater the energy gap, and therefore the state density
changes. During the experiment, we witnessed an interesting
phenomenon in which the resistance of the device increases
as the temperature decreases. This confirms our conclusions
that we did indeed measure a quantum tunneling current
of electrons, because as the temperature decreased, the
energy gap in the superconductor widened, the probability
of tunneling decreased, and the current decreased. During
the study, the six BSCCO devices we built were oxidized.
The oxidation rate was relatively fast compared to other
materials used in the laboratory, and our conclusionis that
any future project with this material in the laboratory will
have to take this into account at the stage of designing
and building the devices. In addition, we have seen that
the range of voltage values are at the energy gap level is
relatively large compared to other superconductors in which
the voltage values range at the energy gap level is relatively
small, as would be expected from superconductors at high
temperatures.
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Idan Zilcha

Fulvic acid adsorption kinetics by granular and
powdery polymer-clay composite

Supervisor: Ofri Zusman
Laboratory: Prof. Yael Mishael

The global water crisis has gotten worse while freshwater
sources around the world are being reduced and the quality of
the water is in a constant decline. Surface water pollution is
caused by a wide variety of natural and unnatural substances
found in water in different concentrations. Dissolved organic
matter (DOM) is a mixture of natural molecules found in all
surface water sources. At high concentrations, DOM causes
an undesirable odor, color and taste in the drinking water and
even reacts with chlorine creating harmful substances that
affect human health, some are found to be carcinogenic.
In water treatment facilities, DOM brings upon several
problems, mainly the enhancement of biofilms growth on
pipelines and membranes, which impairs the efficiency of
the facilities.

In my research, | have developed and characterized a novel,
hybrid, clay polymer nanocomposite, for efficient and rapid
DOM removal. | examined the adsorption kinetics of a
granular and powdered nanocomposite. A comparison was
made between the nanocomposite and the most common
industrial sorbent, activated carbon in the two sorbents
forms (powder and granules).

The results of the study show that the composite is
an extremely efficient sorbent for DOM removal and
demonstrates fast adsorption kinetics. In addition, the
nanocomposite was superior to the activated carbon, four
times higher efficiency.
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Adam Marshak

Characterization of the process of formation
of prisms in Kirton (chalk) in a Hatrurim
configuration

Supervisor:Dr. Yael Ebert
Laboratory: Dr. Uri Ryb

The hatrurim Formation (“mottled zone”) is a rare
geological formation found in few areas of Israel and
Jordan. The zone's rocks are characterized by a unique
mineralogical composition and spectacular colors. The
formation was created following an unusual phenomenon
of a high temperature and low pressure (a process called
pyrometamorphism), due to the spontaneous burning of
organic matter.

The transformation in the configuration occurred between
3 and 16 million years ago. In some of the transformed
kirton (chalk), columnar joints were formed, which are
an array of cracks in the rock that form long, hexagonal
prisms. In order to examine what influences the formation
of these prisms and to understand the differences in their
size, we characterized the chemical, mineralogical and
isotopic values of prisms of different sizes. The chemical
and mineralogical characterization shows that the prisms
are composed of calcite, while residues of organic matter
were found around the pores.

The isotopic measurements (813C = -15.9%,VPDB on
average) show that during the metamorphic process, a
light component had an effect on the original values of
calcite sinking in the sea (§13C = 0%,VPDB). The calculation
of the carbon replacement in the rock (re-carbonization
process) with the help of isotope measurements indicates
on avolume loss of 9% - 12%. This result is also supported
by calculations of differences in pores (10% - 14%). The
results obtained teach us that the formation of kirtonic
prisms was mainly due to loss of volume and not due to
gradual cooling, that is the case in basalt rocks. From this
work we learn that the loss of volume can affect the size
of the prisms obtained.
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Nimrod Klein

The mantle sources of the basalt rocks of the
northeast of the land of Israel

Moderator: Oded Elazar
Laboratory: Prof. Ronit Kessel

In the north and east of Israel there are basalt rocks that
previous studies have tried to classify in different ways
but in general the origin and type of these rocks remain
unknown. In this study, | tried to use new methods to address
this problem and gain new insights. For starters, basalt
rocks were collected from a number of sites in the study
area from which phenocrysts (minerals that crystallize in
the magma chamber before erupting to the surface) were
separated. | analyzed the separated phenocrysts using
HP-EPMA (electron microscope) and LA-ICP-MS (laser and
MS-spectrometer) methods, while the intact basalt rocks
were analyzed at the Geological Survey of Israel using the
ICP-OES method.

Following the chemical analysis of the rocks, differences
were discovered in the chemical composition of the basalts
and also between that of the phenocrysts, which make it
possible to easily and more accurately distinguish between
the different types and identify the envelope origin of the
basalt rocks. The basalts in the Galilee region are mainly
alkali basalts, while those in the Golan Heights are mainly
bazan basalts.

Following the findings of the study, it was discovered that
the source of the basalt rocks was probably rich in pyroxene.
Based on this discovery and others, it can be concluded
that they originated in the lithosphere layer and not in the
astenosphere layer, despite their resemblance to central
oceanic basalts.
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Nakdimon Kalmanovich Rabin

The soil texture of the Phasael Formation and
its impact on the agricultural revolution in the
Jordan Valley

Supervisor: Dr. Yoav Ben Dor
Laboratory: Prof. Yigal Erel

The agricultural revolution took place about 13,000 years
ago, north of Jericho. The revolution is a transition from
a hunter-gatherer society to an agricultural society. The
reasons for the location and time of the revolution are
unclear. In this study | examined a theory that claims that
one of the reasons for the revolution is an improvement in
soil conditions as a result of the passage of Aeolian soil
(carried by the wind) in the Levant.

The theory was first raised in 2020 in an article by Rivka Amit,
Yehouda Enzel and Onn Crouvi, entitled: Quaternary influx of
proximal coarse-grained dust altered circum-Mediterranean
soil productivity and impacted early human culture. In order
to prove this theory, | characterized different soils from
the Petzal formation area timed at different periods to
examine the change in soil texture during periods close to
the agricultural revolution. | then compared the soils from the
different periods that were measured using the Mastersizer
device, to observe the trend of change in the soil.

The phenomenon of change is characterized by the passage
of Aeolian soil from the Sahara Desert to our region. After
comparing different periods, | found that there was indeed
an improvement in soil fertility caused by the enrichment
of the soil in our area in Aeolian soil near the time of the
Agricultural Revolution. About 20% of soils in the sampled
area is matirial carried by the wind from the Sahara Desert
area about 14-19 thousand years ago.
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Nadav Cherno

The concentrations of available sulfur and
phosphorus in ancient soils of the Lower
Jordan Valley and their impact on the Neolithic
Agricultural Revolution

Supervisor: Dr. Yoav Ben Dor
Laboratory: Prof. Yigal Erel

About 13,000 years ago, human society began a transition
from the lifestyle of nomadic hunter-gatherers to wandering
agricultural societies in fixed circles, and later to permanently
settled agricultural societies. This process began in the Levant
region by the ancient Natufians and then spread to the rest of
the world, enabling the important cultural changes that have
shaped the immense progress of humanity from those days
to the present.

Over the years, a number of different hypotheses have been raised
regarding the factors that enabled the agricultural revolution
during the end of the last Neolithic Stone Age, such as climate
change, rising water levels, etc., all having botanical, social
and environmental aspects. In this study, we will examine the
hypothesis that environmental changes that led to changes in
soil properties made it more suitable for crops, thus enabling
the agricultural revolution in the Jordan Valley.

In the course of my research, | examined the concentration of
phosphorus and sulfur in the soil in the Jordan Valley and the
Dead Sea, which are essential plant nutrients, in soils that were
deposited before, during, and after the agricultural revolution, and
thus | examined the hypothesis that changes in the concentration
of these elements in the soil, among other things, helped the
pioneering farmers who led the agricultural revolution.

| extracted the phosphorus and sulfur from the soil samples
and measured the concentrations so that we could deduce and
see what were the changes in them before the Natufian period,
during it and after it.

According to the results, across the period in question, there was
a huge change in sulfur concentrations and a smaller change in
that of phosphorus. Apparently, the change in phosphorus was
smaller because it is rarer in nature.

The conclusion of the study is that the changes in soil nutrients
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concentration in the Natufian period were
one of the reasons why the agricultural
revolution was made possible and
contributed to its success. =
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Noa Rosenblatt

Disposal of dissolved organic matter and fulvic
acid using a clay-polymer composite

Supervisor: Ofri Sussman
Laboratory: Prof. Yael Mishael

Today, millions of people around the world suffer from a
shortage of clean and potable water, causing the spread
of diseases, health problems and environmental damage.
Due to increasing industrialization, population growth, and
climate change, this situation is expected to worsen. One
of the main impurities in surface water is dissolved organic
matter (DOM). In this study, a solid substrate based on a
polymer-clay composite (OH50PVP-MMT) was tested for
adsorption of DOM in comparison to adsorption by granular
activated charcoal, that is the most abundant adsorbant in
the world in the Water purification industry. In order to test
the efficiency of the adsorption of the composite against
coal, adsorption isotherm experiments were carried out (in
equilibrium) and filtration experiments on columns (about
ten minutes of contact time) were conducted. In equilibrium,
the adsorption of the DOM to the composite was higher
compared to coal. This trend has also been observed in
filtration column experiments, with high filtration efficiency
for the composite and low filtration efficiency for the coal.
We hypothesize that the reason for these results is due to
a different electrical charge of the different adsorptors: the
DOM experience electrostatic attraction to the composite,
while with activated coal the DOM experiences electrostatic
repulsion. This study showed that clay polymer composites
can be a more efficient adsorber compared to granular
activated charcoal, and can be the solution to the problems
of water pollution and the use of cleaner water.
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Tomer Shabtai
The formation of Dolomites in the Judean group

Supervisor: Dr. Yael Ebert
Laboratory: Dr. Uri Ryb

Inlsrael’s region, many carbonate rocks have sunk throughout
its geological history. These rocks include chalk, Kirton (a
form of chalk) and dolomite. In this work, | examined the
formation of two dolomite instances in the Judean group:
bedded dolomite (Tamar formation) and massive dolomite
(crossing the Netzer formation). My goal was to find what
causes the difference between these two different instances
and to try to trace the processes that the rocks underwent
from the moment they were sedimented until today. In order
to answer these questions, | used geochemical methods
to restore the formation temperature and the chemical
composition of the seawater at the time of formation.
And with these measurements, | tested whether the
occurrence of the dolomite rocks actually represented
the sedimentary environments attributed to them. The
methods | used included mineralogical characterization
of the rocks collected using XRF and XRD, and measuring
isotope values in examples.

The results of the measurements show that the temperature
of the dolomitization solution was very similar for the two
dolomite phases (between 52°C and 63°C). This temperature
is much higher than the temperature of seawater today and
can represent solutions that have risen from the depth. In
addition, the isotope values of oxygen and carbon obtained
for the dolomite samples were similar and therefore it can
be concluded that the bedded dolomite and the massive
dolomite were dolomitized by the same solution and the
difference between them is probably due to a different
expansion of the solution in the rock.

Since the area from which the samples were collected is
now at an altitude of about 500 meters above sea level, it
makes no sense that the dolomitization solutions penetrated
the rock at such a height. Therefore, the end of the process
of dolomite formation can be timed with the vertical ascent
of the area.
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Yehonatan Achihun

The powerful effect of the even-skipped gene
on its expression in the segmentation process
in the Oncopeltus fasciatus bedbug

Supervisor: Oren Lev
Laboratory: Prof. Ariel Chipman

Several genes are involved in the fetal development of arthropods,
one of the most important and central genes for the process
of development that was identified in all arthropods is even-
skipped (or eve for short).

There are regions in the DNA called ‘enhancers’ whose purpose
is to regulate the transcription of the gene according to time
and space, basically each enhancer of a gene is responsible for
regulating that gene (“turning on, and “turning off"). The study
of the enhancers may help us to better understand the role of
genes in embryonic development process. Usually, in order to
understand what the role of a gene is, it can be removed and
what is not developing in the fetus can be identified. In practice,
removing genes completely can create a lot of problems so it
is possible to remove his enhancers, that are responsible for
activating the gene, and once they have been removed, the gene
will not work and we got the same result.

In our study, we wanted to understand the role of a specific
enhancer of the eve gene and see what is the gene’s role is in
the embryonic development of the Oncopeltus fasciatus bedbug.

To remove the enhancers, we used a method called CRISPR, we
performed two injections of CRISPR to remove the enhancers.
In the first injection, we injected 150 embryos, while in the
second injection, we injected 200 embryos. We photographed
the embryos that showed deformation or partial development.
We actually expected to see a partial distortion/development and
to understand by what has not developed jointly what the role
of the gene is. As a control of the removal of the enhancers, we
extracted DNA from those embryos and sent it to the sequencing,
to make sure that the enhancer was removed. Unfortunately, due
to technical difficulties, we could not perform this stage in the
firstinjection. In the second injection we saw that the intensifier
was not removed and the deformation or partial development
came from a different reason.

Although at the end we did not get conclusive results regarding
the role of the enhancer, we were able to answer many questions
that arose during the research regarding enhancerw research and
the research itself, to get a better understanding of how to do
these types of experiments better and we offer recommendations
for people who would like to do these or similar experiments
in the future.
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Shaked Apter

Breast cancer diagnosis, using methylation
profile on free DNA in the bloodstream

Supervisor: Netanel Loepfer
Laboratory: Prof. Tommy Kaplan

Early diagnosis of breast cancer is a very important aspect
of the treatment process, since the earlier the disease is
identified, the higher the chances of recovery. The main
problem that arises during early diagnosis is the small size
of the cancerous tumor and the difficulty in identifying this
small amount of cancer cells. In this study, we developed
a method for early diagnosis of breast cancer using the
average methylation patterns of free DNA in the blood
stream.

The main purpose is to find distinct CpG sites that show a
difference between cancer samples and healthy ones, and
to classify them into patterns whose presence indicates
the on the existence of breast cancer. We evaluated the
method on theoretical samples that we created, and finally
reached an accuracy level of up to one percent. That is, the
method was able to diagnose samples with 1% of breast
cancer, but not samples with lower cancer levels due to
the use of the average methylation values.

Therefore, in our opinion, the method is good for monitoring
during treatment of the disease, but less suitable for
diagnosing cancer in its early stages. We suggest that
more research should be carried out using the methylation
patterns of real individual samples.
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michelle Barlan

The role of the S1PR2 receptor in the
development of ovarian cancer

Supervisor: Aaron Baskin
Laboratory: Prof. Reuven Reich

Since time immemorial, cancer has been a complex challenge
to the world of medicine and public health. The main reason
for the threat is uncertainty and lack of information regarding
the cancerous process. Epithelial ovarian cancer is one
of the deadliest cancers mainly due to late diagnosis and
lack of accessible information. Therefore, the aim of the
current study was to provide more and essential information
about epithelial ovarian cancer and the cancerous process
leading to its development and propagation, in the hope
that this will allow for an earlier diagnosis of the disease
and a more effective treatment.

To achieve this goal, we studied the role of the STPR2
receptor and its effect on how the metastatic process occurs
in ovarian cancer. STPR2 is a receptor, which is known to
have an effect on a process called epithelium-mesenchymal
passage, a process that speeds up the cancerous process
and gives it increased cancerous properties such as:
aggressiveness, migration and resistance to apoptosis.

We examined whether STPR2 has an effect on the above
process also in epithelial ovarian cancer. To this end, in the
study, | used ovarian cancer cells OVCARS3 that lacked the
S1PR2 receptor and performed various experiments on
them such as: Harvesting RNA at various stages, measuring
its concentration, cDNA production, quantifying the mRNA
using RT-PCR and more. In the end, | compared the different
stages in which the cells were harvested: stage1, stage2,
and effusions. In addition to this comparison, | made a
comparison between cells that do and do not have the STPR2
receptor in addition to cells that lack the S1PR3 receptor.
We have seen that epithelium-mesenchymal transduction
occurs in cells that lack the ST1PR2 receptor, so we discovered
that STPR2 does indeed play a very central role in regulating
the epithelium-mesenchymal transition. This indicated that
for potential treatment through the S1P molecule and the
receptors it activates.
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Naama Ben-Shabbat

Cannabinoids and their effects on glutamate
carriers of the central active cells of the
immune system in epilepsy

Supervisor: Rua Hamed
Laboratory: Prof. Sarah Eyal

Epilepsy is a brain disease that is characterized by recurrent
seizures, seizures unexpectedly interfere with the lives of
patients with the disease and overtime they can impair
cognition and change the structure of the brain. The risk of
premature deathis 2 to 3 times greater in epilepsy patients
than in the general population, andalthoughthere are a
variety of drugs approved for use in the treatmentofepilepsy,
A large proportion of patients, who are considered to have
drug-resistant epilepsy, will continue to suffer from seizures.

Glutamate is a neurotransmitter in the nervous system that
is responsible for transmitting signals and information,
but frequentor continuous activation of the Ni-glutamate
receptorcan lead to Y-nerve death, which is common in
the development ofneuronal diseases. It is known that
cannabinoid therapy affects epilepsy but the mechanism
is still unknown. It is not clear whether cannabinoids have a
direct effect on glutamate receptors, and whether they also
have an effect on monocytes and glycal cells in extracellular
glutamate evacuation, Therefore, in this study, we wanted
to examine the effect of cannabidiol on the glutamate
system in monocytes and microglia and thereby examine
the systems in an epilepsy-like state usingLPSthat simulates
epilepsy in cells.

We found that the group of cells treated with cannabidiol
and LPS produced less glutamic acid than the cells treated
with LPSalone. When glutamate carriers were active, less
glutamic acid accumulated and less cell death was caused,
this condition was detectedin cells treated with LPS+CBD,
and from here we can learn about the effect of cannabidiolon
the grounds of glutamate carriers, which can help us learn
more about the relationships between the systems and
examine new directions of treatment for epilepsy.
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Kaya Bar Yosef

Translational Read-through therapy and
Ataluren effects on nonsense mutations that
cause retinitis pigmentosa

Supervisor:Dr. Prakadashwari (Praddy) Gopalkrishnan
Laboratory:Prof. Dror Sharon

Retinitis pigmentosa (RP) is a group of inherited retinal
diseases (IRDs) caused by mutations in several genes. The
mutations lead to gradual loss of the vision with no cure
to date. Around 10-30% of the total human IRD cases are
caused by nonsense mutations through disruption of protein
translation. Therefore, an approach that targets nonsense
mutations could be a promising treatment for IRDs.

Translational read-through therapy is proven to be a
useful method in treating nonsense mutations by inducing
expression of the full-length protein. Thus, | evaluated the
potential effects of Ataluren treatment (a translational
read-through-inducing drug, TRID) to correct a nonsense
mutation in the FAM161A gene which causes RP.

Unlike previous published data that demonstrate Ataluren’s
efficiency on nonsense mutations in general and mutations
in the FAM161A gene in particular, my findings show that
Ataluren treatment doesn’t have the same effect on a
different case of FAM161A patient who has compound
heterozygous nonsense mutation ¢.1567C>T; p.R523*
(located in exon 3) and c.1751G>A; p.R584K (located in
the last base pair of exon 4).

These results may provide a new direction of research for
patients suffering from nonsense mutations and other
additional mutations in the FAM161A gene or other genes.
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Sharon Durst

Read-through therapy and Ataluren effects on
nonsense mutation of KIZ gene that cause
retinitis pigmentosa

Supervisor: Dr. Prakadashwari (Praddy) Gopalkrishnan
Laboratory: Prof. Dror Sharon

Retinitis Pigmentosa (RP) is an inherited retinal disease
that is caused by rod and cone photoreceptor degeneration
leading to loss of sight. Out of over 60 reported genes
causing RP, about 15 are known to encode proteins that are
localized to the connecting cilia of the photoreceptors. One
of these genes is termed KIZ, mainly due to the nonsense
mutation p.R76*.

Our aim was to determine the effectiveness of the
translational read-through-inducing drug Ataluren (PTC
124) in correcting the nonsense mutation of RP patients. We
used four different cell lines including treated WT, untreated
WT, treated patient and untreated patient and calculated
the percentages of ciliated cells with the assumption that
this KIZ mutation would harm ciliogenesis, as do other
mutations causing RP in ciliary genes.

We found no difference between the percentages between
WT and patient cells in both treated and untreated, and also
no difference between treated and untreated in both WT
and patient cells. This caused us to conclude that the KIZ
mutation does not affect ciliogenesis in fibroblast cells,
and probably leads to a defect in ciliary function. We later
performed Western blotin order to study the expression
of the KIZ protein and to later assess the effectiveness of
Ataluren in restoring full-length protein. Our results were
inconclusive.
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Boaz Cohen

Testing the effect of liver transplantation on
cell mortality from different tissues using
methylation patterns in free cfDNA from cells
in the blood.

Supervisor: Netanel Loepfer
Laboratory: Prof. Tommy Kaplan

DNA methylation is a biochemical process which affects
gene expression. In each cell type in the body different
genes are expressed, hence, each cell type is characterized
by some methylated genes (meaning methylation occurs
in them) and some un-methylated genes. Using this fact,
the source of a DNA fragment can be identified, and among
those, DNA from dead cells that has been excreted into
the blood flow.

A growing interest in the field of bioinformatics and
computational biology is analyzing the methylation of
cell-free DNA found in different patients’ blood samples
(both in patients known to be at a certain risk or as part
of a routine test) to monitor cell death in their body. In this
research I've created tools which allowed me to explore
the changes in cell deaths from different tissues in liver
transplantation (LT) patients pre and post transplantation
based on DNA methylation from blood samples collected
from LT patients. In my research | found that the number
of hepatocyte (liver cells) deaths rises significantly post
transplantation, and it also looks like that there is a rise in
the death of various immune system cell types.

Itis plausible to assume that similar research to mine with
alarger number of samples will contribute to the treatment
of LT patients in general and transplant rejection cases in
particular
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Hadassah Yoni

Examining the relationship between the
development of parthenocarpic tomato fruits
and fruit production in extreme heat and cold
conditions

Supervisor: Alon Israeli
Laboratory: Prof. Naomi Ori

Due to global warming, the yield of many plants is expected
to be reduced, especially fruits that are very sensitive to
temperatures. Parthenocarpy, which is the cancellation of
the dependence of fruit development on fertilization, may
be a solution to this problem, since the fertilization process
and pollination are sensitive to temperatures.

Auxin is one of the important hormones involved in the fruit
development process, and is controlled by ARF transcription
factors and Aux/IAA inhibitors. ARF proteins bind to the
DNA and AUX proteins/IAA bind to it and inhibit its action.
After fertilization, auxin is secreted at high levels that break
down the Aux/IAA proteins, which allows the ARF proteins
to work.

In the current research, using CRSPR/Cas9, we created a
mutation in 8ARF, which is suspected of being involved in
the fruit development process. By the mutation we made, we
hypothesized that it would not allow the inhibitor to attach
to the protein, thus forming a parthenocarpic fruit, which
could develop under extreme temperature conditions. We
also hypothesized that the mutation would be minor enough
not to harm the desired fruit properties for the consumer.

We grew the plants in a warm, cold and normal environment,
and followed the development of the fruits until the end of
the fruit growing season. We collected the data from the
end of the experiment, which included a crop, a crop index,
an average fruit weight, the number of fruits in the plant,
the number of fruits in the inflorescence, and the number
of inflorescences in the plant that created fruits.

The results of the experiment show that the mutation
we created allows the creation of fruits under extreme
temperature conditions. Also, the mutation causes an earlier
fruit development.
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Tehila Malkiel
S1P role in the development of ovarian cancer

Supervisor: Aaron Baskin
Laboratory: Prof. Reuven Reich

Despite the significant advances in cancer research, we still do
not have enough knowledge about how the disease develops
and do not understand the intracellular processes involved
in its progression. Ovarian cancer is a violent and aggressive
cancer, which has been studied to a small extent and whose
developmental processes are almost unknown, with an emphasis
on the course of transition from the solid form of the tumor to the
form of a detached cellular clusters that grow in the suspension,
advancing to cancer stage after which there is almost no hope
for the survival of the patient. As a result, an effective treatment
for patients with this cancer is not available and the chances of
survival of the patients with it are low. In this lab, an in vitro, 3D
model for the aforementioned cancer research was developed,
with the aim of better simulating the in-vivo processes of ovarian
cancer cells in a better way than the 2D model, focusing on the
Effusions stage. The model is cheap and simple to use, and also
allows conducting experiments on a relatively large number of
samples simultaneously. In addition, during research carried out
in the laboratory, a mapping of genes related to S1P was carried
out, which has been shown to regulate the development of this
cancer but the distribution of its various factors of influence and
its specific function is not clear.

The results obtained provided motivation for further research
on the receptors of this molecule, with the aim of reaching the
direct factors encouraging cancerous development, as promising
objects for the treatment of disease progression. Therefore, this
study deals with testing the suitability of the 3D model developed
in this laboratory for the growth of cells at with genetically
modified S1P receptors, with the aim of deepening and clarifying
the roots of the receptors’ effect on the form of cancerous growth,
while encouraging or suppressing its development.

During this work, ovcar3, KO S1PR2 and KO S1PR3 cells were
grown on the 3D scaffold, the mRNA of the different cells was
harvested and was ran in gqPCR and AGE, using different primers
to test gene expression characteristic of MET and EMT processes
in the cells. The aforementioned genetic expression test of
OVCAR 3 WT cells, which were grown in a 2D model, was also
performed. The expression levels were compared between
those of the genetically modified cells grown in the 3D model
to identical cells grown in the 2D model to the WT cells. The
results suggest that the 3D scaffold used in this research is not
optimal for the growth of genetically modified cells since they
fail to adhere to it properly and develop.
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Itai Mizrahi

Studying the dynamic characteristics of

the formation ofNRASand BRAF clusters of
molecules on a membrane of melanoma cells
using the Monte Carlo simulations.

Supervisor:Dr. Yair Naveh-Oz
Laboratory:Prof. Elon Sherman

Cancer is a serious and, in many cases, terminal disease.
Among other causes, Melanoma cancer may be caused
by mutations in genes encoding for RAS (Rat Sarcoma) or
RAF (rapidly accelerated fibrosarcoma) proteins - families
of proteins that play an important role in signal transmission
inthe cell. In recent years, there has been an increase in the
use of various computer simulations in order to investigate
and analyze the characteristics of the various cancers, in
particular the characteristics of melanoma cancer and the
way to identify the diseased cells.

There is great importance in identifying melanoma cancer
cells because by proper identification it is possible to
adapt an appropriate treatment and prevent damage to
healthy and vital cells. A recently published scientific paper
describes a method for identifying melanoma cells and
differentiating them from other types of cancer in which
differentiation is made at the molecular level. The article
described the different organization of complexes (clusters
of molecules) composed of RAS and RAF proteins on the
membrane of cells resistant to cancer drugs from the
organization of the clusters on the non-resistant cells.
Simulations in computational biology can be complex
and are often modified to take into account changes and
additional parameters needed to describe the biological
system accurately.

These simulations require a lot of computer power and
time and resources for development. This study used a
development environment, previously used to build computer
games, which makes it possible to add physical properties
effortlessly since they are already in the development
environment. Using the UNITY development environment,
computer simulations and results analysis features were
built that helped characterize the values of the dynamic
characteristics of the formation of protein clusters on the
membrane.
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Ayelet Nirpaz

Energy consumption of immune cells in
the brain in Epilepsy and their response to
Cannabinoids

Supervisor: Rua Hamed
Laboratory: Prof. Sarah Eyal

Epilepsy is a neurological disease associated with the nervous
system and affects about 1% of the global population. For
more than 30% of patients, the drugs we know today do not
prevent or improve seizures. One of the promising solutions
for these patients is the use of cannabidiol, or CBD. Evidence
has accumulated of the role of cannabinoids a in the treatment
of epilepsy, and the relationship between the two has been
proven in numerous studies in which it has been found that
seizures disappear or at least improve following treatment with
cannabinoids. However, in addition to the evidence in favor of
the treatment with cannabinoids, various side effects that impair
the quality of life of the patients have also been revealed. If
we know more about how cannabinoids work, we can use this
information to save and improve the lives of millions around
the world, whether in the context of epilepsy or other diseases.
We can use the treatmentmore more accurately - minimize the
side effects and create an effective drug that will help millions
around the world. The purpose of this study is to take the first
step in that direction, and to examine the effect of cannabidiol on
microglia and monocytes/macrophages and on their degradation.

These cells are the immune cells in the brain that are activated
in epilepsy, and it has been written in many publications how the
activation of brain cells contributes to encephalitis in epilepsy.
Since cell activation is due to a metabolic transition between
glycolysis and oxidative phosphorus, we examined the effect of
CBD on the metabolic state of activated and non-activated cells.

We found no effect on the activated cells, but we did find that the
cannabidiol Significantly lowers the level of metabolic activity of
microglia cells of both mitochondrial respiration and glycolysis.
In addition, we examined the effect of CBD on several parameters
that are related to cell glucose consumption: glucose uptake
into cells, on mRNA production and expressions of glucose
carriers: Glut1 and Glut4. Regulating the entry of glucose into
cells affects metabolism of the cell. We did not find an effect
of CBD on the manifestations of the carriers or on the uptake of
glucose into the cells. However, we did see that when activated
cells were treated with CBD, the mRNA production of glucose
carriers increased significantly. In future studies, it is worth
examining how and how it relates to the effects of cannabidiol
on epilepsy patients
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Udi Ferdman

Finding control regions for genomic imprinting
using statistical and mathematical methods

Supervisor: Jonathan Rozensky
Laboratory: Prof. Tommy Kaplan

Genomically imprinted genes are genes that are express
only one parent’s allele in a cell. This phenomenon has
significant implications for a variety of diseases in humans
and they cause a number of hereditary genetic diseases
in people. Despite all this, only about 200 imprinted genes
are known today. In our study, we developed a method
for finding the Allele Specific Methylation (ASM) regions,
which are the only regions where genomic imprinting can
occur. In this study, we developed a method based on
identifying methylation patterns and finding bimodal regions
in DNA using a large database containing DNA samples.
We then tested which of the areas found are ASM regions
by differentiating alleles using heterozygous mutations in
both alleles’'s DNA.

The ASM regions found in this study may be used to expand
the topic of genomic imprinting and help find these genes
based on the ASM regions found in this study. In addition,
the method we developed may help to understand the ASM
regions, specifically, and genomics imprinted, generally,
given that this is a relatively new research field.
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Ido Singer

Changes in DNA between modern and archaic
humans

Supervisor: Chen Libson
Laboratory: Prof. Liran Carmel

The tribe “Hominini” include the group of all human species,
and within it is found Homo sapiens. This tribe has been the
object of study for many years due to its great influence on
the environment in which it existed and its connection to
the development of modern man. For years, the only way
to get an idea of the way of life and physiological structure
of ancient human species was bone fossils and artifacts
such as various weapons and tools. However, in the last
decade, following significant breakthroughs in DNA analysis
and extraction, a new window has been opened to look at
them and their world, the genes.

In my research, | compared modern man to the human
species closest to him; the Neanderthals and the Denisovans
(archaic). Using statistical tests, which distinguish between
random mutations and those involved in natural selection
and estimate their effect on the different species, and large
online databases (UCSC, Ensemble, Enrichr, David, NCBI,
GeneOrganizer), | analyzed the similarities and differences
between the genomes of the different species. These
comparisons were made to get an idea of the different
and common traits between the species. To find mutation-
enriched genes, | compared the average mutations in each
gene in the archaic species to the number of mutations
common in Homo sapiens. After filtering out the genes
without statistically significant enrichment, 6 genes were
left, four of which are related to a specific role of the adaptive
immune system. The relationship between the adaptive
immune system and the evolution of modern humans
is known, but the conclusion from this study - that there
is a difference, between the Neanderthals and modern
humans specifically in the proteins involved in presentation
of foreign antigens to the T cells, does not have many
studies describing it.
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Shaked Rosenfeld

The role of the S1P protein and its specific
receptor S1PR2 in ovarian cancer

Supervisor: Aaron Baskin
Laboratory: Prof. Reuven Reich

Ovarian cancer is an extremely violent cancer, which mainly
affects menopausal women. It is characterized by three
stages: the primary tumor stage and the metastatic phase,
which are also characteristic of other cancers. The third
stage is the ascites phase, that distinguishes ovarian cancer
over other types of cancer. One of the phospholipids that is
most likely involved is S1P (Sphingosine — 1 Phosphate),
which is also involved in other cancers and encourages their
proliferation. One of the things it affects is the epithelium-
mesenchymal transition process (EMT). EMT is the passage
that epithelial cells undergo, which are transformed into
mesenchymal stem cells, and studies have shown to be
an integral part of the process of metastasis. As part of
this thesis, genetic removal of the STPR3 receptor in the
OVCAR 3 cell line was performed using the CRISPR system.

From the knockout cells we received and grew, we extracted
RNA, from which we produced cDNA. We ran the cDNA
using the PCR Real time device to test the expression level
of four genes in relation to their expression in original cells;
E-Cadherin and cytocretin 19 were used as epithelial markers,
while vimentin and fibronectin were used as mesenchymal
markers. The level of expression of the four genes changes
during EMT, and we wanted to test whether the removal of
the receptor affects their levels. We have proven that the
S1PR3 receptor has an effect on the EMT process , and
apparently has involvement in the creation of the ascites
phase. This discovery sheds light on how cancer forms,
helps to understand the uniqueness of ovarian cancer,
and can serve as a basis for finding a way to regulate it.

NIIN

O"WT0 O0INNa NNy mIon

17911 Tpw

S1PR3 17W '9'X90n 1IU9XNI S1P [127N0 T'poNn
nJnwn |U102

'PO1 |INAX ;NN
7' JaINX1 ’9119 :ATaYn

721 0'W11 Ip'va VA9 NI 0YIN U0 NI nJNen U0
27U IYNIN JITIN 29,019 nWITWA ["9INA NIN .1aynn
INIX TR'MY NN 29W1,0NX DRIU10 01 0MONAY NN
S1P XIn,12 271yNn X1 700w D0'11913190190 TNN .0DN19 Y
,0'9011 01Y102 01 21ynY ,((Sphingosine — 1 Phosphate

.ONJW 2w NN TTIVAI

- JN19NN 12ynn '90N NIN DN'MY YIown NINg DNATA TN
0'291NY ,IN'ON 'NN 0NAIYY 12yn XIn EMT). EMT) *nioatn
7'70N0n 1191 'NJ2 PIN NXINY INDIN 01pPNA1ELDMDITM Y 'XNT
N'022 NI0N NYXIA LIT N2 NTIAY N1I0N1 .NNMan nnxim
N2yna win'w NiyXnNa1 OVCAR 3 'xna STPR3 1109x1n Jw

.CRISPR-n

NN .cDNA nnni RNA 1190 1297121 192'pw UINNPIIN 'NON
102N NN PIT127 11D PCR Real time 1'wona 1n1x1n ¢cDNA -n
|"NTR N ;DMIPN 0'NNA DNTJW 1UAY ONf 012 NYAIN Y
['UPAN2'91 'O, DMIN'INION DINO D'WNNN - 19 ['UIpIUXI
D'220 NY2IN JW 102N NN L0 0NIN0D D'Unwnn -
ny'own 109X 110N DX PITa7 1271 L,EMT 79nna nmanen
-N 7'90n Y nyown w' STPR3 1109X1IW 11NJIn .0im 7y
N"an .nnma 29 N7XR NRnaiyn 19 g axan 9001 L EMT
N11nY% nyton ,julon Jw NNXIMA [9IN TY 1IN NJ9IY NNT
.INI0"IT 11T NN'XNT 0'02 NIINYT NTJ1D',NINWAN U0 JW TINMA

Magnitscation 40

20221 11Tn — 0'JW17'1 N'M2Yn NU'0121IIND — N9IN N'DdN







¢

1.\”]'7 M3y amgaaINg
s vnYy mrma mrny
:;::I: ::| ‘J;!;g];l:: munnya wey muTn mTavnm 1aan

ninn 'vi1n
Brain Sciences

NIIN

O"UT0 O'MDINI3 1PNnY7 a0

~F
=

TNYNIYIN N




TNuUnIuInN I

Orit Eisenstein

The effect of the presence of touch neurons on the
existence of sensory compensation in C. elegans

Supervisor: Michal Staum
Laboratory: Dr. Ithai Rabinowitch

The phenomenon of sensory compensation is a phenomenon
in which one sense compensates for the injury to another.
This is a well-known phenomenon, which has been
extensively studied at the macro and behavioral levels.
However, not much is known about it at the micro level,
that is, how it works at the cellular level.

This study is part of an attempt to explain this phenomenon
in more depth.

The human brain is very complex, so it is too complicated
a model at the moment in order to study basic processes.
That is why in this study we used C. elegans as the model
organism.

Previous studies have shown that there is a chemical called
a neuropeptide that is secreted from contact neurons,
causing a process that decreases the worm's sense of
smell. Therefore, when the contact neurons of C. elegans
worms are damaged, the same neuropeptide is secreted
in a smaller amount and, as a result, the sense of smell
improves. This is how the sense of smell compensates
for the impairment of the sense of touch. The researchers
decided to examine what happens when the worms' contact
neurons are completely removed, and in one strain it was
discovered that following the removal of the contact neurons,
there is no sensory compensation process at all.

So, in this study, we created and studied another strain of
worms that do not have touch neurons, and we performed
behavior tests on it and three other strains. The behavioral
tests worked in such a way that, following the motility of the
worms, we learned on the quality of their sense of smell,
in the presence and absence of food in their environment.

The results of this study showed that the existence of touch
neurons is indeed significant, and that in their absence there
is no compensation of the sense of smell for the absence
of sense of touch.
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Shira Bing

The importance of the presence of a number
of different neuropeptides secreted from
contact neurons for the process of sensory
compensation in C. elegans

Supervisor: Michal Staum
Laboratory: Dr. Ithai Rabinowitch

The phenomenon of sensory compensation is a well-known
and extremely intriguing phenomenon. It has been extensively
studied at the macro level of different brain regions. Despite
this, very little is known at the cellular level, as to what causes
sensory compensation. In this study, we tried to trace a molecular
mechanism that could explain how sensory compensation occurs
at the cellular level.

The human brain is too complex for us to study. So, we used
C.elegans as a model animal.

From previous studies, we have learned that the neuropeptide
FIp-20 is involved in the sensory compensation phenomenon by
weakening the worm's sense of smell. We know that when the
receptors of the touch neurons are damaged, Flp-20 is secreted
less and so the worm smells better. In this phenomenon we see
the idea of sensory compensation.

However, we know that when the touch neurons are not present
at all, there is no improvement of the sense of smell. From this
we know that the presence of touch neurons is important, even
when their receptors are damaged.

In this work, we wanted to examine the importance of the presence
of touch neurons in the process of sensory compensation in
the worm, with an emphasis on examining changes in olfactory
performance as a result of impairment of the sense of touch.
We hypothesized that there is another neuropeptide, which is
secreted from the contact neurons and absorbed by the worm's
olfactory neurons, and has a different effect from the Flp-20
neuropeptide. According to our hypothesis, this neuropeptide is
secreted normally when the receptors of the touch neurons are
damaged, and is not secreted at all when the contact neurons
are not present at all.

We conducted several different behavioral tests designed to test
the worm's sense of smell based on its reaction on a petri dish
to the presence or lack of food. We performed the experiments
on five strains, each lacking one neuropeptide. So, we wanted to
test whether there was a difference between the sense of smell
of the FIp-20 strain and the other strains.

We obtained results showing that it is possible that one of the
strains in the experiment actually behaves in the way we described
in our hypothesis. Some of the results we received are significant,
and some are not significant but show a nice trend of difference.
These results can explain the importance of the presence of touch
neurons to the process of sensory compensation.
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Ma'ayan Pele Gilber

Examination of classical conditioning between
one positive stimulus and two negative stimuli

Moderator: Netanel Cohen
Laboratory: Dr. Ithai Rabinovich

Associative learning is an important field that has been
studied for decades. Behind my research was the desire
to expand the existing knowledge in the field a bit, and to
try to remove the dark veil from some of the less studied
topics in the field. In my research, | tried to understand
how conditioning between two negative stimuli and one
positive stimulus would affect conditioning between one
negative stimulus and one positive stimulus.

In this study, | took four groups of nematodes and exposed
them to different solutions. One group was soaked in water
only, and served as the control set. A second group was
soaked in IAA, a smell that attracts the nematodes, and
HCI. A third group was soaked in IAA and NaCl. The fourth
group was soaked in the three materials together. NaCl
and HCI are both absorbed by the receptors of the neuron
ASH, which causes the nematode to be repulsed from the
absorbed material, while IAA is absorbed by the receptors
of the AWC neuron, which causes the attraction of the
nematode towards the absorbed material. In this way, |
created a conditioning between a substance that causes
attraction in the nematode and substances that cause
repulsion.

The results showed that, while conditioning between one
negative stimulus and one positive stimulus can affect the
level of attraction of the nematodes to the positive stimulus,
conditioning between two negative stimuli and one positive
stimulus does not change the level of attraction more than
conditioning between a single negative stimulus and a
single positive stimulus, and can even trace the action
of the stronger of the two negative stimuli. One possible
reason for this is that the two negative stimuli received
by the same neuron act in a different molecular way, and
interfere with each other's operation, which does not allow
any of them to work properly. The research carried out and
the information collected expand the existing knowledge
about associative learning and raises some theories about
classical conditioning between three stimuli.
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Nitai Druk

The contribution of iron imbalance in the brain
to the pathophysiology of schizophrenia - a
possible direction for drug therapy

Supervisor: Dr. Gilly Wolf
Laboratory: Dr. Amit Lotan

Schizophrenia is a serious mental illness that has functional,
social and economic consequences that affect both those
suffering from the disease and their families, and society as a
whole. Today, most antipsychotics used to treat the disease are
based on blocking dopamine and serotonin receptors. However,
despite the antipsychotic effect of these drugs, they do not affect
the cognitive symptoms of the disease, and have many side
effects that impair the quality of life of the patient. In addition,
there are patients who do not respond to existing drugs, and
their disease does not receive the proper treatment. Studies
conducted on patients who do not respond to the existing drug
therapy have indicated the involvement of systems related to
additional neurotransmitters, such as glutamate, in the pathology
underlying the disease.

This study is part of the attempt to break through the impasse in
which applied research is in regarding the development of new
therapeutic means of treating the disease.

In 2018, in a study carried out in Australia, in which brain scans
were performed on a large number of patients with various
neurodegenerative diseases, Prof. Ashley Bush pointed to fructosis,
iron-based cell death, as a possible mechanism for various
neurodegenerative diseases, such as Alzheimer's and Parkinson's.

Therefore, in this study, we chose to examine the relationship
between the administration of ketamine, an uncompetitive inhibitor
of the NMDA glutamate receptor, to mice at an early age (as
a model of schizophrenia) and the alteration of iron levels at
certain brain sites. Also, we examined the association between
ketamine administration and sociocognitive behaviors, a field
that has not previously been extensively studied, although it
has many implications for the quality of life of those suffering
from the disease.

During the study, we injected doses of ketamine or saline of the
same volume into about 30 mice from the ICR strain when they
were 6-12 days old, as a developmental model for schizophrenia.
The effect of exposure to ketamine was measured using a broad
battery of different behavioral tests to check for depression,
anxiety, motor skills, and cognition. The levels of metals in
different brain regions were then measured to see if there was an
imbalance iniron levels.These results, together with the additional
results from future studies that will examine the effectiveness of
various iron-absorbing substances as a treatment for the different
symptoms of schizophrenia, could lead to the development of
a new class of antipsychotic drugs, which will be based on the
inhibition of fructosis.
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Michal Stesses

The effect of hunger conditions
on learning abilities

Moderator: Netanel Cohen
Laboratory: Dr. Itai Rabinovich

Learning is a necessary action for the survival and
reproduction of various organisms living in changing
environments. The different animals must be aware of
the different situations, learn what things benefit or harm
them, and therefore change their behavior to suit their
environment and give them the optimal living conditions.

The nematode Caenorhabditis elegans is a common animal
for studying the learning process. Despite its simple nervous
system, the worm exhibits complex behaviors that include
adaptation and response to stimuli, learning and memory of
smells, tastes, temperatures, oxygen levels, the presence or
absence of food, and creating and remembering associations
that link them. All these traits, combined with innumerable
information about their anatomy, development, and genetics
make them an attractive organism for the study of behavior.
All these characteristics will make it possible to investigate
the effects of specific genes and neurons, learning abilities,
and memory under the influence of different conditions,
and how they affect each other.

In this study, | examined how hunger affects the associative
learning abilities of the nematode using the chemotaxis
procedure, which examined the level of attraction of the
nematodes to the odor solution of the chemical Isoamyl
alcohol, to which they are naturally attracted, after the odor is
coupled to the Hydrochloric acid, an acid the nematodes are
naturally avoiding, in a solution containing both substances.

The results of this study indicate that after starvation of the
WT species for two hours, the nematodes learned 2.5 times
better than those who did not undergo starvation before
the coupling of the odor with the acid. Beyond that, we can
conclude that hunger adversely affects non-food-related
learning, and enhances food-related learning, through the
mTOR metabolic pathway.
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Tamar Klapholz

The effect of depressive disease on the
pathology of Alzheimer's disease

Supervisor: Dr. Gilly Wolf
Laboratory: Dr. Amit Lotan

Alzheimer's disease (AD) is a progressive degenerative disease
characterized by cerebral pathology and behavioral symptoms.
The brain pathology of AD includes extracellular accumulations
of beta-amyloid in amyloid plaques, intracellular formation
of neurofibrillary tangles and loss of neuronal synapses and
pyramidal neurons. AD is characterized by deficits in cognitive
functioning that are accompanied by behavioral and emotional
disorders such as memory impairment, depression, anxiety
and aggression.

In AD, immune activation of microglia cells occurs, which affects
in several ways the pathogenesis of the disease and is associated
with its worsening.

Major depressive disorder (MDD) is a neuropsychiatric disorder
with a number of contributing factors - genetic and environmental
- that significantly affects the physical and mental health of
those who suffer from it.

There are two main relationships between AD and MDD: chronic
stress is a risk factor for both Alzheimer's and depression, and
in both diseases, immune activation occurs.

The research | conducted was based on the aforementioned
relationship between the diseases. | investigated the effect of
depressive disease on the behavioral pathogenesis of Alzheimer's
disease through a series of behavioral tests on four groups of
mice: WT control, WT stress (WT mice exposed to chronic stress
in order to induce depression), TG control (transgenic mice for
Alzheimer's disease) and TG stress (transgenic mice exposed
to chronic stress to induce depression).

In this study, we saw that exposure to stress triggered a
depressive phenotype and caused injury and escalation of the
injury to Alzheimer's mice, and in particular aggravated the
impairment of behaviors dependent on the prefrontal lobe, which
is associated with the early stages of Alzheimer's disease. In
contrast, hippocampus-dependent behaviors were not affected
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Almog Rosenblum
Treatment of epilepsy by gene therapy

Supervisor: Dr. Etty Grad
Laboratory: Dr. Tawfig Sheikh Ahmad

Epilepsy is a disease that affects many people in the world.
The disease is characterized mainly by convulsions. In
today's developing world, there is an innovative method that
can help treat many diseases, that is gene therapy. By using
viruses, we can transfer genetic material to a large number
of cells, a genetic material which can, for example, be used
by the cell to create specific proteins, and in this way we
can solve and cure many people from incurable diseases.

When there is an epileptic seizure in the brain, a condition
develops called oxidative stress. Oxidative stress is a
condition in which there is an excess of free radicals. Free
radicals are chemical species that are in an unstable state
and are therefore able to modify important molecules and
destroy cells.

In this study, we are investigating a possible treatment for
epilepsy by gene therapy and the use of the NRF2 protein.
Also, we want to check which of the brain cells cause
oxidative stress. We are examining the effectiveness of
treatment in the CA1 and CA3 regions of the hippocampus
that, in previous studies, show its association with epilepsy.

In this study, we found, with the help of immunohistochemistry
coloring, that neurons are the cells that are responsible for
the formation of oxidative stress in the brain. We also found
that cell mortality as a result of oxidative stress is mainly
in the CA1 area. When we injected the virus, we saw a
decrease in cell mortality in the CA1 area.

As a result of this study, we present a possible treatment
for epilepsy by treating free radicals through gene therapy.
| hope that this research will advance the field of gene
therapy and epilepsy treatment in particular.
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