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Intricate molecular mechanisms that allow marine organisms to
maintain their biological rhythms, interact with symbiotic partners, cope
with environmental changes caused by human activities, and strategies to
rehabilitate and conserve coral reef ecosystems

:NTAVNA PIN'RA NIN1al DD
Field work, Diving, Molecular work, eco-physiology , behavior

The "LMME" specializes in the study of cnidarians such as coral reefs, sea
anemones, and jellyfish, with a specific interest in biological clocks, symbiosis, the
impact of anthropogenic stressors, and coral restoration efforts.
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Marine microbiology, biological oceanography, phytoplankton
molecular ecology, host-virus interactions
:NT1VN] PIN21 NIN1A1 DD

Flow cytometry, microscopy, next generation sequencing (NGS), RT-qPCR, PCR,
Pulse-amplitude modulated (PAM) fluorometry, oceanographic field sampling
(remote and local) and lab-based experiments with model species.

Phytoplankton are responsible for half of the photosynthesis on the planet.
Forming the base of marine food webs, phytoplankton play a critical role in the
global carbon cycle, regulating climate over geological timescales through the
sequestration of atmospheric carbon dioxide.
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Molecualr biology of aging

Molecular Biology, Drug design and drug :nTayna win'®1a Nixial Npw
development, Metabolomics, Physiology, Crispr Designed Transgenic Mice,
.Biochemistry, Bioinformatics, Multi-OMICS, Machine Learning, Data science
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Developing genome editing using the CRISPR-Casg system for
curative therapy of genetic diseases and cancer
CRISPR-based genome editing and the use of stem cells

We are in the midst of a revolution in genome editing and CRISPR-Casg
technology was the spark. With unprecedented rapidity, this technology has
provided a straightforward, robust, and specific method for genome editing.

Our research focuses on developing genome editing as curative therapy

for genetic diseases. Our lab is particularly interested in applying genome
editing for gene therapy of hematopoietic genetic disorders such as severe
combined immunodeficiency (SCID). SCIDs are a set of life threatening genetic
diseases in which patients are born with mutations in single genes, and are
unable to develop functional immune system. While allogeneic bone marrow
transplantation can be curative for these disorders, there remain significant
limitations to this approach. We believe that the ultimate cure for these diseases
will be transplantation of gene-corrected autologous CD34+ hematopoietic
stem and progenitor cells (HSPCs).
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1. Differentiation of hPSCs into Diverse Types of Cells and Organoid.
2. Reprogramming of Somatic Cells into iPSCs.
3. Genome Editing (CRISPR)
4. Common Methods in Molecular Biology.
5. Regular and Advanced Microscopy

Human pluripotent stem cells (hPSCs) are a unique type of cell derived from the
inner cell mass of the blastocyst-stage embryo (embryonic stem cells, or ESCs)
or by reprogramming somatic cells into induced pluripotent stem cells (hiPSCs).
These cells can undergo in vitro differentiation into virtually any cell type
present in the embryo and, subsequently, in the adult. This capability, coupled
with their unlimited self-renewal capacity, makes hPSCs an invaluable source
of cells for regenerative medicine and a powerful tool for studying embryonic
development and disease modeling. In our lab, we utilize these cells to model
various kidney disorders as well as laminopathies and nuclear envelopathies.

To this end, we employ state-of-the-art technologies for differentiating the
cells into organoids and for gene editing. Our goal is to elucidate the molecular
mechanisms underlying these disorders and to leverage our hPSC-based models
in the search for novel therapeutic approaches.
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transgenic cells via RNAi or CRISPR, fractionation of complexes, tagging

and biochemical purification, RNA-seq for mapping modification, in situ
hybridization, confocal and electron microscopy

We study the role of RNA metabolism is controlling gene expression focusing on
the role of RNA modification and non-coding RNAs. We focus on the importance
of RNA modifications (methylation and pseudouridylation) on rRNA and how
it affects the structure and function of the ribosome. We address this question
in the parasite Leishmania the causative agent of “Rose of Jericho, as well as
in Trypanosoma brucei the causative agent of sleeping sickness. Leishmania
parasites change their genome by aneuploidy upon exposure to stress or drugs to
promote expression of genes that are essential to cope with stress. We suggest
that ribosome acts as filter to avoid the expression of amplified toxic genes by
changingrRNA modification and association with non-coding RNAs. We identified
non-coding RNAs that regulate the developmental cycle of the parasite and that
their de-regulation can stop the infection. The role of rRNA modification and the
role of non-coding RNAs such as small nucleolar in requlating gene expression is
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The lab study of the molecular and cellular basis of sleep and
neurodevelopmental disorders. The zebrafish is the main model animal, and NNy N11AN Yy viaapn ROS Y Y1201 0T1'Y120N02 DM TN
cnidarians (sea anemone and jellyfish) are used for evolutionary developmental (___-"_\" ,AP1N1 111" MY'W1,2217 ,0122 DIN) D™MI1¥7 1220 'NINY

research of the nervous system. We discovered a cellular mechanism for sleep,
which benefit the function of single neurons. Sleep increases chromosome
dynamics that enable efficient repair of DNA damage that was accumulated
during wakefulness. In addition, we generated and characterized several model
zebrafish for neurodevelopmental disorders including thyroid-dependent
psychomotor retardation, epilepsy, and fragile X syndrome.

,N1'D1) NOTINT NANN Y& N1211a , 012177110 1117172 :NTAYNA PIN'RA NiNial nipw
Flow cytometry
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What will be the next generation of Psychotherapies
treatments? (addiction, depression, PTSD)

:Animal models :nTayna pin'wa nivial now
We use reliable and valid animal models, we use a complex of variety
parameters (neurochemical, histology, genetic, epigenetic, microbiome,
and behavioral), we use a variety of sampling techniques (video tracking,
imaging, microdialysis, electropsychology) Comparing to human samples:
WABC epigenome, microbiome, neuroimaging

As the head of the Laboratory of Neuropsychopharmacology, | manage a research
team of 8 PhD students, 3 graduate students, one postdoc student and a lab
technician. Our lab is well-experienced with behavioral and pharmacological and
genetic/epigenetic research-methods. | have a broad scientific background in
both pharmacology and neuroscience, with specific training and expertise in key
research areas including drug addiction, depression and PTSD.
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cryo-EM; x-ray crystallography, enzymology :nTavna win'wa nivial no'w

Our research concerns the molecular mechanisms that guide neurons in the
dense meshwork of the brain, that enables connections between neurons, and
that brings about neuronal degeneration following various insults.
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THE INTEGRATION OF ENGINEERING, BIOLOGY, CHEMISTRY AND
COMPUTATIONAL SCIENCES INTO ONE TINY DEVICE

1. Screening an antibodies library looking for their binding characterization for
the field of therapeutic antibodies in cooperation with pharma companies.

2. The development of special microfluidic devices for C. Elegans worm study
throughout its entire life cycle for proteomics, cell regulation and cell cycle
studies.

3. Studying protein-protein interactions, protein-DNA and protein RNA
interactions as part of the regulation of genes expression and cellular growth
mechanisms under normal and pathological conditions.

4. Design and fabrication a vast range of microfluidic devices, based on
customer requirements, we are involved in may cooperation with academic and
industry agents.

5. The development of diagnostic tools and the finding of good cellular markers
in various illnesses using microfluidics platforms for miniature amounts of
biomolecules from cells extracts, body fluids etc. using mass spectrometry
analysis. Cancer personalized medicine. Screening the response of patient
cancer cells to an array of drugs. Aiming towards rapid and accurate beneficial
treatment from the patient.
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We study how the gut microbiota communicate with the enteric immune and
nervous systems, to control inflammation and tolerance, in health and disease.
Our experimental approach combines a unique gut organ culture system

with next-generation sequencing and state-of-the-art molecular, cellular and
immunological methodologies.

We are looking for outstanding graduate students in both experimental and
computational biology.
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