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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

:NTAYNA PIN'R2A NINIA1 NIV
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]1 PIN'R21 NIN191 D1bw

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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We are in the midst of a revolution in genome editing and CRISPR-Cas9
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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Molecualr biology of aging

Molecular Biology, Drug design and drug :nTayna win'wa Nni¥ial nivw
development, Metabolomics, Physiology, Crispr Designed Transgenic Mice,
.Biochemistry , Bioinformatics, Multi-OMICS, Machine Learning, Data science
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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 changing rRNA 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 regulating gene expression is also studied in cancer (leukemia).


mailto:saridr%40biu.ac.il?subject=
mailto:shulamit.michaeli%40biu.ac.il?subject=

217 71N"Y

() <]

11'NIN™2A %V DW'aRN D'PTN N

,0'7TN1 N'D1) NDTINT D1 ,N"IT Q1N :NTAVNL PINR2] NINIA] DD
ON1 1N D172 7DD 0I127N J1'aN ,DATININ D7 TN DY 13121170
.02V DY NTIAY .0'RN NN .0MIDN1DPA0

1'12 TIN

() <]

N1 NIN'A1 077N 0279172 N1 0121727100 01112100 Nian
DNTARA1 0D™IAYTY NIPTN

NM1211 ,N"M2172101 1922 N1212177'02 NIDY :NTAVNA PIN'RA NIN1Al NP
omics 1 N'M™21"2,N'a17011{7'N ,N'LLI0

077712 17NNN INPI11.07 TN 1PN 2V AT OV NMI217210 01717217702 D701V NTAVnn
NIYNNIIN] DM101101 NIN'a (3) ,077N217'N'DIN 0NN NIn'a (2) ,07'91 70 (1)
ANATIDPA-PTN NTNPIDIN (4) ,NDDITO NNY1

ValllZbhal

D4

NTIDPANINY 72 N'N12N N1ANINN
N1"M2172101 N'D1 NP1 :NTAVNL PIN'R] NINIal NDw

N1217N N12'PN V1 0'NDIT0101a 07 TN ,NIDATINTY 17N Nj701Y NTAVAN
N'Q¥a0 — N'N12AN N1ANINNA TPNNN 'N21IN 170NN .12 NTNTPVNT N1IN21VA
D'112100 N11YaY DN 7NNN .NNN 12 NNIRPN 111121021 02911 NN NP2
1217120 727N DINN2 01711201 0TI 11 TN NIN 22101 0'277NN2 0111VNAN

T1V1 N191NNN NMPVN


mailto:lior.lobel%40biu.ac.il?subject=
mailto:ehud.banin%40biu.ac.il?subject=
http://ehudbaninlab.com
http://liorlobel.github.io/Lobel-Lab

NN VTN

7INK NMIN

(> <]

MRNA-N N12'8' NNN2 D'NNX] 02 '1D') NP2
,0'NNX1 N'DI NOTIN,NMZ71P21N N121'] :NTAVN] IN'R] NINIAl NDw
D'NNN 7 N'NN119011D

7V Mj720 NN 0M71N 1IN .71NYN INRZY DWITN T 2V ,N21 0T ,Y271 012 D12
NP2 7'7nn2 0 TPRNN 1IR .(MRNA-D) 7'NyNn NN 72 NNN2 0NN 0112 11D
.Nonsense Mediated mRNA Decay (NMD) "17{7n ,0'D1M7INRD 721 0770 NIDNR
0'1127NN NN 2V 1207 V0N 1221, N1'vD1n 02210 mMRNAS 71192 21N N1 111210
D'DINYN 072NN ,0'21 077N113 MRNAS 2 01NN 111N DA DY 0T 112210 .07 TN
D'apinn MRNA-21 D'DINYNN DNN D™MP1N 1IN .01 112210 ™'V DN N12n7 0'7'1ny
7v 21720 190NN 722 370NN N172 NN 121,01 N12'™N D172 111210 Y 11722 1NN
NN NOTINT VUNIAN N1 77700 782 n1an ,NMD-n owawin ni'n? 01712 mRNAS
NIM217710 DDA WIN'W D1V 1IN 117700 17002 .0'NNN] 012 "D NI7A NI1anY
.00 TIINN O'NNNAT D'NNN NINTPNN

17'n 1)

() =

NN¥N N121an Yy y'apn ROS Yw 212701 01212002 D™M11'W TN
(.--T1V1,NP1N1 11" N12'Y1,2217,0122 D1IN) 0™MI1¥7 12720 'NINY

, D1 NOTINT NAND 7 0212119 ,N1M1217210 1117171 :0TAVNA PIN'RA NiNial Npw
Flow cytometry


mailto:orit.shaul%40gmail.com?subject=
http://biu.ac.il/faculty/orsha 
mailto:gad.miller%40biu.ac.il?subject=
http://www.gadmillerlab.com

0V2D-Y19 YNOY
>

20N1IN D'9P1NY N1YNNA 221NN NN D'NNYN 0'ATD TN
,CRISPR Nnbwa 012 NpNein ,0'NNN 7 D1 1INAN :NTAVNA PIN'w2A NNl DD
011270 172 N'¥PNIDIN 10T ,0) Y 11010 N7t Ta

0NY N2N1 07 TNT NIMPA 0017 NNTRN NM217210 "110°'N N2IWN"1 131N 0NN
,NIN™0N N17NN T212 NITAY 1170 'NNNY 01700 013 NN 1INTAVA NN 2112
NIYPNILINN NN NP1NT,CRISPR 1100 N122D10 NNV DNZY 178NN 1IN NN'1IN
J21Nan 712701 NITAYN 111270 12 N1M2172100


mailto:rafi.perl%40gmail.com?subject=

1111711111111

D127aN 11INYY

(>} <]

Molecular neuroscience, Neurodevelopmental disorders,
Sleep

Live microscope imaging, molecular biology, :nTavna win'wa nivial nivw
behavior, zebrafish, Cnidarians

The lab study of the molecular and cellular basis of sleep and
neurodevelopmental disorders. The zebrafish is the main model animal, and
cnidarians (sea anemone and jellyfish) are used for evolutionary developmental
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.
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What will be the next generation of Psychotherapies
treatments? (addiction, depression, PTSD)

:Animal models :nTayna win'wa nivial nvw
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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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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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 unigue gut organ culture system

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