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The Sackler Faculty of Medicine

The Sackler Faculty of Medicine is Israel’s largest
medical research and training complex. The Sackler
Faculty of Medicine of Tel Aviv University (TAU) was
founded in 1964 following the generous contributions
of renowned U.S. doctors and philanthropists
Raymond, and the late Mortimer and Arthur Sackler.
Research at the Sackler Faculty of Medicine is
multidisciplinary, as scientists and clinicians combine
efforts in basic and translational research. Research
is conducted in the laboratories on the TAU campus,
and in the clinical facilities affiliated to the Faculty.
The Faculty of Medicine includes the Sackler School
of Medicine, the School of Health Professions, the
School of Public Health, and the School of Dental
Medicine. Education takes place in all these schools
and in the Graduate School of Medicine, School
of Continuing Medical Education, the New York
State American Program and the B.Sc. Program in
Medical Life Sciences. This network of preclinical
and clinical teams helps realize the ultimate goals
of the research: the basic understanding of human
pathophysiology and the prevention, diagnosis and
treatment of disease. The research of Preclinical
faculty members from the Sackler School of Medicine
are featured in this research brochure.

The Faculty of Medicine engages in joint teaching
and research programs with nearly every faculty at
TAU, including the Wise Faculty of Life Sciences,
the Sagol School of Neuroscience, the Edmond
J. Safra Bioinformatics Center, the TAU Center for
Nanoscience and Nanotechnology, and the Edmond
J. Safra Center for Ethics, and multi-nationally with
schools, hospitals and research centers throughout
the world. The Sackler faculty is known for research
in the following areas: cancer biology, stem cells,

diabetes, neurodegenerative diseases, infectious
diseases and genetic diseases, including but not
imited to Alzheimer’s disease, Parkinson’s disease
and HIV/AIDS. Physicians in 181 Sacker affiliated
departments and institutes in 17 hospitals hold
academic appointments at TAU. The Gitter-Smolarz
Life Sciences and Medicine Library serves students
and staff and is the center of a consortium of 15
hospital libraries.

The student body is made up of 750 Israeli students
enrolled in the 6-year M.D. degree program, 300
American and Canadian students enrolled in a
4-year M.D. program chartered by the State of
New York and accredited by the State of Israel,
and a 4-year program for Israeli students for the
M.D. degree, with 260 students. Approximately
200 students study dental medicine in a six-year
program where they are awarded the D.M.D. degree
and another 2,000 students are enrolled in the
health professions programs where they will earn
degrees in Communications Disorders, Nursing,
Physical Therapy and Occupational Therapy.
Sackler’s Graduate School for Advanced Studies
trains approximately 800 masters and doctoral
level students in the biomedical disciplines, with a
special emphasis on a multidisciplinary approach and
application of fundamental knowledge to important
biomedical problems.

The Sackler Faculty of Medicine is led by the Dean,
Professor Ehud Grossman; Vice Deans Prof. Karen
Avraham, Prof. Iris Barshack, Prof. Moshe Phillip,
Prof. Anat Lowenstein, Prof. Ami Fishman, Prof.
Arnon Wiznitzer and Assistant to the Dean, Ms.
Michal Gilboa.
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Cancer and Molecular Therapies

The complement membrane attack complex
modifies the cellular distribution of a mitochon-
drial chaperone — Niv Mazkereth, Zvi Fishelson
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Cancer Genetics

Position
Senior Lecturer, Sackler Faculty of Medicine

Research

Our lab studies cancer genetics, with three main
research interests:

1) The main focus of the lab is on an under-studied
trait of cancer, called aneuploidy — the presence of
an abnormal number of chromosomes in cancer
cells — and the potential of using this trait to target
cancer cells and eliminate tumors. We combine
experimental and computational approaches to
uncover the basic biology underlying this hallmark of
cancer, to track its origins and to uncover its cellular
consequences. By doing so, we strive to expand our
understanding of the genetic basis of cancer, and
to make aneuploidy a therapeutic target for cancer

w
(=p

treatment. While aneuploidy is common across most
cancer types, research in the lab is mostly focused
on epithelial solid tumors, and especially on breast
cancer and colon cancer.

2) The study of the complex genetics of human
cancer depends on cancer model systems. These
models reflect the biology of actual human tumors
only to a certain extent, and evolve in ways that pose
both risks and opportunities for cancer research.
The lab studies the genomic stability and evolution
of cancer model systems, in order to optimize their
application in biomedical research, with an emphasis
on aneuploidy research.

3) Human stem cells share fundamental characteristics
with human cancer cells, and thus make for a unique
model system to study cancer genetics. The lab uses
human stem cells as a tool for aneuploidy research
and for the identification of cancer vulnerabilities.
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(@) Aneuploidy patterns are determined by the cellular context, and can affect multiple facets of cancer biology. (b) Gene
expression analyses can identify driver genes that underlie the recurrence of common aneuploidies. (c) Studying isogenic
model systems can help uncover the cellular consequences of aneuploidy. (d) /n vitro transformation assays are used to
study the phenotypic effects of aneuploidy. (€) microscopy analyses of mitoses can reveal how aneuploidy arises.
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Publications

Enache O.M.*, Rendo V.*, Abdusamad M., LamD.,
DavisonD., PalS., Currimjee N., Hess J., SansonK.,
Pantel S., NagA., ThornerA., RootD., Doench J.G.,
Vazquez F., BeroukhimR., Golub T.R., and Ben-David
U.# Cas9 activates the p53 pathway and selects for
p53-inactivating mutations. Nature Genetics (2020).

Corsello S.M., Nagari R.T., Spangler R.D., Rossen
J., Kocak M., Bryan J.G., Humeidi R., Peck D., Wu
X., Tang A.A., Wang V.M., Bender S.A., Lemire E.,
Narayan R., Montgomery P., Ben-David U., Chen
Y., Rees M.G., Lyons N.J., McFarland J.M., Wong
B.T., Wang L., Dumont N., O’'Hearn PJ., Stefan E.,
Doench J.G., Greulich H., Meyerson M., Vazquez F,,
Subramanian A., Roth J.A., Bittker J.A., Boehm J.S.,
Mader C.C., Tsherniak A., and Golub T.R. Discovering
the anticancer potential of non-oncology drugs by
systematic viability profiling. Nature Cancer (2020).
doi: 10.1038/s43018-019-0018-6.

Ben-David U., SiranosianB., Ha G., TangH., OrenY.,
HinoharaK., Strathdee c.A., Dempsterd., LyonsN.J.,
BurnsR., NagA., Kugener G., CiminiB., TsvetkovP.,,
Maruvka Y.E., O’'Rourke R., Garrity A., Tubelli A.A.,
Bandopadhayay P., Tsherniak A., Vazquez F., Wong
B., Birger C., Ghandi M, Thorner A.R., Bittker J.A.,
Meyerson M., Getz G., Beroukhim R. and Golub T.R.
Genetic and transcriptional evolution alters cancer
cell line drug response. Nature, 2018. 560(7718):325-
330.

Abdeen S.A., Ben-David U., Maly B. and Aqueilan
R. Somatic loss of WWOX drives triple-negative
breast cancer through perturbation of TP53. Cell
Death & Disease, 2018, 9(8):832.

Ben-David U., Ha G., Tseng Y.Y., Greenwald N.F,,
Oh C., Shih J., McFarland J.M., Wong B., Boehm
J.S., Beroukhim R. and Golub T.R. Patient-derived
xenografts undergo mouse-specific tumor evolution.
Nature Genetics, 2017, 49(11):1567-1575.

Bi W.L., Horowtiz P., Greenwald N., Abedalthagafi
M., Agarwalla PK., Gibson W.J., Mei Y, Schumacher
S.E., Ben-David U., Chevalier A., Carter S.L., Tiao
G., Brastianos PK., Ligon A.H., Ducar M., MacConaill
L.E., Laws E.R., Santagata S., Beroukhim R., Dunn
IF. Landscape of genomic alterations in pituitary
adenomas. Clinical Cancer Research, 20186,
23(7):1841-1851.

Aguirre A., Meyers R., Weir B., Vazquez F., Zhang
C.Z., Ben-David U., Cook A., Ha G., Harrington W.,
Doshi M., Gill S., Xu H., Ali L., Jiang G., Pantel S.,
Lee Y., Goodale A., Cherniack A., Oh C., Kryukov
G., Cowley G., Garraway L., Stegmaier K., Roberts
C., Golub T.R., Meyerson M., Root D., Tsherniak

A., and Hahn W. Genomic copy number dictates a
gene-independent cell response to CRISPR-Cas9
targeting. Cancer Discovery, 2016, 6(8):914-29.

Ben-David U., Ha G., Khadka P, Jin X., Wong
B., Franke L. and Golub T.R. The landscape of
chromosomal aberrations in breast cancer mouse
models reveals driver-specific routes to tumorigenesis.
Nature Communications, 2016, 7:12160.

Lamm N., Ben-David U., Kerem B. and Benvenisty
N. Genomic instability in human pluripotent stem
cells arises from replicative stress and chromosome
condensation defects. Cell Stem Cell, 2016, 18(2):
253-61.

Ben-David U., Cowell lan G., Austin Caroline C.
and Benvenisty N. Controlling the survival of human
pluripotent stem cells by small molecule-based
targeting of topoisomerase Il alpha. Stem Cells,
2015, 33(3): 1013-9.

Reviews & Perspectives

Ben-David U.*and Amon A. Context is everything:
aneuploidy in cancer. Nature Reviews Genetics,
2020, 21(1):44-62.

Ben-David U. *#, Beroukhim R. and Golub T.R.
Genomic evolution of cancer models: perils and

opportunities. Nature Reviews Cancer, 2019,
19(2):97-1009.

Odorico. J., Adams A., Melton D., Greenstein G.,
Hwa A., Nostro C., Rezania A., Oberholzer J.,
Pipeleers D., Yang L., Cowan C., Huangfu D., Egli
D., Ben-David U., Vallier L., Grey S., Tang Q., Roep
B., Ricordi C., Naji A., Orlando G., Anderson D.,
Poznansky M., Ludwig B., Tomei A., Greiner D.,
Graham M., Carpenter M., Migliaccio G., D’Amour
K., Hering B., Piemonti L., Berney T., Rickels M.,
Kay T. and Markmann J. Report of the Key Opinion
Leaders Meeting on Stem Cell-Derived Beta Cells.
Transplantation, 2018, 102(8):1223-1229.

Andrews P.W., Ben-David U., Benvenisty N., Coffey
P., Eggan K., Knowles B.B., Nagy A., Pera M.,
Reubinoff B., Rugg-Gunn PJ., Stacey G.N. Assessing
the safety of human pluripotent stem cells (PSCs)
and their derivatives for clinical applications. Stem
Cell Reports, 2017, 9(1):1-4.

Heslop A.J., Hammond T.G., Santeramo ., Piella A.T.,
Hopp ., Zhou J., Baty R., Graziano, E.l., Bernabe P,,
Shaw D.A., Bunn ., Caron A., Skold P, Andrews PW.,
Baxter M., Hay D., Hamdam J., Sethu S., Sharpe
M.E., Patel S., Jones D.R., Reinhardt J., Danen
E.H.J., Ben-David U., Stacey G., Bjorquist P., Rowe,
C., Pellegrini G., Antoine D., Cross M.J., Murray
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P., Williams D., Kitteringham N.R., Park B.K. and
Goldring C.E.P. Understanding the risks of stem
cell-based therapeutics. Stem Cells Translational
Medicine, 2015, 4(4):389-400.

Grants
2020-2023

2020

U.S. Department of Defense (DoD),
“Characterizing and targeting a novel
dependency of aneuploid cancer cells
on the mitotic checkpoint”

Israel Cancer Association (ICA),
“Identifying cellular vulnerabilities
induced by the most common

2020

2019-2020

2019-2022

chromosomal change in breast
cancer”

Cancer Biology Research Center
(CBRC), “ldentifying clinically-
actionable vulnerabilities of del17p
breast cancer cells”

Eimert Research Fund on Solid Tumors,
Tel Aviv University, “Studying PI3K
pathway dependency in breast cancer
cells with a deletion of chromosome
arm 17p”

Azrieli Foundation, “ldentifying and
characterizing an aneuploidy-induced
vulnerability to inhibition of KIF18A”
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Dr. Yaron Carmi, Ph.D.

Department of Pathology
Sackler School of Medicine

Sackler Faculty of Medicine

=
RN Email: yaron.carmi@gmail.com

Cellular and Molecular Mechanisms of
Antigen-Restricted Tumor Immunity

Position
Senior Lecturer, Sackler Faculty of Medicine

Research

The goal of our work is to provide a detailed
understanding of the mechanisms, signals and
molecular pathways that regulate discriminating
self from non-self and give rise to tumor-specific
cytotoxic T cell immunity. Our specific aims are to
address the following: 1) What are the cellular and
molecular elements that enable the immune system
to recognize subtle antigenic variations from self
to initiate a cytotoxic immune response? 2) How
is the specificity of the induced immune response

Confocal microscopy showing the take up of tumor cells
(in green) coated with I1gG (red) by dendritic cells and their
loading on MHCII molecules (cyan). Carmi Y. et al. 2015.
Nature 521:99-104.

determined? In other words, what is the process by
which the presentation of diverse antigens by DC
is reduced to activation of specific effector T cells?
Understanding the means by which DC and T cells
communicate to initiate antigen-restricted tumor
immunity and how these processes are regulated
will provide a roadmap for designing novel, more
potent cancer immunotherapies.

Publications

Santana-Magal N, Farhat-Younis L, Gutwillig A,
Gleiberman A, Rasoulouniriana D, Tal L, Netanely D,
Shamir R, Blau R, Feinmesser M, Zlotnik O, Gutman
H, Linde IL, Reticker-Flynn NE, Rider P, Carmi Y.
Melanoma-secreted lysosomes trigger monocyte-
derived dendritic cell apoptosis and limit cancer
immunotherapy. 2020. Cancer Res.

Rasoulouniriana D, Santana-Magal N, Gutwillig A,
Farhat-Younis L, Wine Y, Saperia C, Tal L, Gutman
H, Tsivian A, Brenner R, Bandora EA, Reticker-
Flynn NE, Rider P, Carmi Y. A distinct subset of
FcyRI-expressing Th1 cells exert antibody-mediated
cytotoxic activity. 2019. J Clin Invest. 129:4151-4164.

Eger M, Hiram-Bab S, Liron T, Sterer N, Carmi Y,
Kohavi D, Gabet Y. (2018) Mechanism and prevention
of titanium particle-induced inflammation and
osteolysis. Front Immunol. 9:2963.

Kaplanov I, Carmi Y, Kornetsky R, Shemesh A,
Shurin GV, Shurin MR, Dinarello CA, Voronov
E, Apte RN. (2018) Blocking IL-1B reverses the
immunosuppression in mouse breast cancer and
synergizes with anti-PD-1 for tumor abrogation.
Proc Natl Acad Sci USA. pii: 201812266.

Santana-Magal N., Rasoulouniriana D., Vladimirsky
J., Rider P,, Carmi Y. 2018. Isolation of monocyte-
derived dendritic cells and their activation with tumor
immune complexs. 2017. JoVE 135.

Sackler Faculty of Medicine Research 2020

12

Cancer and Molecular Therapies



mailto:yaron.carmi@gmail.com

Spitzer MH*, Y. Carmi Y*, NE. Reticker-Flynn NE*, D.
Madhireddy D, PF. Gherardini PF, J. Chabon J, GP.
Nolan GP and EG. Engleman EG. Modeling effective
cancer immunotherapy reveals the importance of
systemic immunity. 2017, Cell 168, 487-502. co-
equal contribution

Zhang H, Gregorio JD, lwahori T, Zhang X, Choi O.
Tolentino LL, Prestwood T, Carmi Y, Engleman EG. A
novel subset of plasmacytoid dendritic cells induces
activation and differentiation of B and T lymphocytes.
2017, Proc Natl Acad Sci USA. 114:1988-1993.

Bhattacharya N, Yuan R, Prestwood TR, Hweixian
Leong P, DiMaio MA, Pham TD, Carmi Y, Kenkel JA,
Hulett R, Wang J, Winer D, Napoli JL, Engleman EG.
Retinoic acid drives anti-tumor CD8+ T cell immunity
in colorectal cancer. 2016. Immunity. 45:641-655.

Carmi Y, Prestwood TR, Spitzer MH, Linde IL,
Chabon J, Reticker-Flynn NE, Bhattacharya N,
Zhang H, Zhang X, Basto PA, Burt BM, Alonso
MN, Engleman EG. Akt and SHP1 are dendritic
cell-intrinsic checkpoints for tumor immunity. J Clin
Invest Insight. 2016. 1: €89020.

Rider P, Carmi Y, Yossef R, Guttman O, Eini H, Azam
T, Dinarello CA, Lewis EC. IL-1 Receptor antagonist
chimeric protein: context-specific and inflammation-
restricted activation. J Immunol. 2015, 195:1705-12.

Segal E, Prestwood TR, van der Linden WA, Carmi
Y, Bhattacharya N, Withana N, Verdoes M, Habtezion
A, Engleman EG, Bogyo M. Detection of intestinal
cancer by local, topical application of a quenched
fluorescence probe for cysteine cathepsins. Chem
Biol. 2015, 22:148-158.

Spitzer MH, Gherardini PF, Fragiadakis GK,
Bhattacharya N, Yuan RT, Hotson AN, Finck R, Carmi
Y, Zunder ER, Fantl WJ, Bendall SC, Engleman
EG, Nolan GP. An interactive reference framework
for modeling a dynamic immune system. Science.
2015, 349:1259425.

Carmi Y, Spitzer MH, Linde IL, Burt BM, Prestwood
TR, Perliman N, Davidson MG, Kenkel JA, Segal
E, Pusapati GV, et al. Allogeneic IgG combined
with dendritic cell stimuli induce antitumour T-cell
immunity. Nature. 2015, 521:99-104.

Patents

Engleman EG and Carmi Y. Methods and
Compositions for Antibody and Antibody-Loaded
Dendritic Cell Mediated Therapy. US2015012511

Engleman EG, Spitzer M. and Carmi Y. Methods
and Compositions for Treating Individuals That Have
Cander and for Identifying Individuals Responsive
to Immunotherapy. 62/447,959
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2017-2020  Swiss Bridge Award: Elucidating the
Mechanisms by Which Tumor-Binding
Antibodies Enable T Cells Infiltration
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Dr. Merav Cohen, Ph.D.

Department of Clinical Microbiology and

Immunology

Sackler Faculty of Medicine

N meravcohen@tauex.tau.ac.il
VRN URL: mcohenlab.com

Molecular Insight into Cellular Crosstalk During Tissue

Development and Disease

Positions
Senior Lecturer, Sackler Faculty of Medicine

Research

Our lab focuses on exploring cellular communication
between immune cells and tissue resident
cells, by using state-of the art single-cell RNA
sequencing technologies. We are eager to reveal
the consequences of immune-controlled cellular
interactions on the molecular properties of tissue-
immune niche, tissue physiological development
and tissue—specific pathologies, specifically cancer.
We combine experimental mouse models, advanced
genomic technologies and computational analysis,
together with study of clinical samples, in order
to expand our understanding on developmental
pathologies and mechanisms of cancer induction,
progression, and immune suppression in the
tumor microenvironment and metastatic sites. By
assessment of similarities and discrepancies in
interactome molecular signature, between tissue
development and pathological conditions, we strive
to reveal novel immunotherapy targets.

A

Publications

Katzenelenbogen Y, Sheban F, Yalin A, Yofe I,
Svetlichny D, Adhemar D Jaitin, Bornstein C, Moshe
A, Keren-Shaul H, Cohen M, Wang S.Y, Li B, David
E, Salame T.M, Weiner A, Amit | (2020). Coupled
scRNA-Seq and intracellular protein activity reveal
an immunosuppressive role of TREM2 in cancer.
Cell. 182:872-885.e19.

Bost P, Giladi LY, Bendjelal Y, Xu G, David E, Blecher-
Gonen R, Cohen M, Medaglia C, Li H, Deczkowska
A, Zhang S, Schwikowski B, Zhang Z, Amit | (2020).
Host-viral infection maps reveal signatures of severe
CQOVID-19 patients. Cell. 181:1475-1488.e12.

Giladi A', Cohen M*, Medaglia C, Baran Y, Li B,
Zada M, Bost P, Blecher-Gonen R, Salame T.M,
Mayer J.U, David E, Ronchese F, Tanay A, and Amit
I (2020). Dissecting cellular crosstalk by sequencing
physically interacting cells. Nature Biotechnology.
38:629-637.

Cohen M*, GiladiA’, Gorki A.D’, Gelbard-Solodkin
D, Zada M, Hladik A, Miklosi A, Salame T.M, Bahar
Halpern K, David E, ltzkovitz S, Harkany T, Knapp S,
Amit | (2018). Lung single cell signaling interaction
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Immune-resident cell molecular crosstalk during mouse lung development. A. We isolated immune and non-immune cells
along crucial time points of lung development, starting from early stages of embryogenesis to the neonatal period, and
performed single-cell RNA-sequencing. B. Based on the single-cell RNA-sequencfing data, we analysed ligands and
receptors expressed by different cell states and mapped the molecular signaling of intercellular communiation between
immune niche and the lung resident cells.
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map reveals basophil role in macrophage imprinting.
Cell. 1;175:1031-1044.e18.

Steuemran Y’, Cohen M*, Peshes-Yaloz N, Valadarsky
L, Cohn O, David E, Frishberg A, Bacharach E, Amit |,
and Gat-Viks | (2018). Dissection of influenza infection
in vivo by single-cell RNA-sequencing. Cell Systems.
6:679-691.e4.

Cohen M*, Ben-Yehuda H’, Gordon S, Schwartz M.
Newly formed endothelial cells regulate myeloid cell
activity following spinal cord injury via expression
of CD200 Ligand (2017). Journal of Neuroscience.
37:972-985.

Matcovitch-Natan O", Winter DR’, Giladi A, Vargas
Aguilar S, Spinrad A, Sarrazin S, Ben-Yehuda H,
David E, Zelada Gonzalez F, Perrin P, Keren-Shaul
H, Gury M, Lara-Astaiso D, Thaiss CA, Cohen M,
Bahar Halpern K, Baruch K, Deczkowska A, Lorenzo-
Vivas E, Itzkovitz S, Elinav E, Sieweke MH, Schwartz
M, Amit | (2016). Microglia development follows a
stepwise program to regulate brain homeostasis.
Science. 353:aad8670.

Raposo C, Graubardt N, Cohen M, Eitan C, London
A, Berkutzki T, Schwartz M (2014). CNS repair
requires both effector and regulatory T cells with
distinct temporal and spatial profiles. Journal of
Neuroscience. 34:10141-55.

Cohen M*, Matcovitch O’, David E, Barnett-ltzhaki
Z, Keren-Shaul H, Blecher-Gonen R, Jaitin DA, Sica
A, Amit |, Schwartz M (2014). Chronic exposure to
TGFB1 regulates myeloid cell inflammatory response
in an IRF7-dependent manner. EMBO Journal.
33:2906-21.

Hayoun D, Kapp T, Edri-Brami M, Ventura T, Cohen
M, Avidan A, Lichtenstein RG (2012). HSP60 is
transported through the secretory pathway of 3-MCA-
induced fibrosarcoma tumour cells and undergoes
N-glycosylation. The FEBS Journal. 279:2083-95.

Cohen M*, Elkabets M, Perlmutter M, Voronov
E, Porgador A, Apte R.N, and Lichtenstein R.G
(2010). Sialylation of 3-Methylcholanthrene induced
fiborosarcoma determines antitumor immune
responses during immunoediting. Journal of
Immunology. 185:5869-78.

Review

London A, Cohen M, Schwartz M. Microglia and
monocyte-derived macrophages: functionally
distinct populations that act in concert in CNS
plasticity and repair (2013). Frontiers in Cellular
Neuroscience. 7:34.
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Cancer Related Inflammation in Tumor Progression

and Metastasis

Position
Associate Professor, Sackler Faculty of Medicine

Chair, Department of Pathology

Research

The main goal of our laboratory is to uncover stromal
pathways that contribute to tumorigenesis and
metastasis. In particular, we combine transgenic
mouse models of cancer as well as clinical data to
study the role of inflammation and cancer-associated
fibroblasts in facilitating lung metastasis of breast
cancer, and to uncover the role of neuroinflammation
mediated by astrocytes in melanoma brain metastasis.

Extensive research has led to the understanding that
tumors are more than just cancer cells: stromal
cells in the tumor microenvironment play a crucial
role in all stages of tumor initiation and progression,
and cancer research is no longer focused only on the
pathways inside tumor cells, but rather on tumors
as multi-cellular organs.

The major cause of cancer mortality is metastasis
to distant organs. Currently, metastatic cancers are
incurable and available therapies can only prolong

life to a limited extent. Therefore, uncovering the
mechanisms that facilitate metastasis is an urgent
and unmet clinical need. Nevertheless, changes in the
metastatic microenvironment that enable the growth
of disseminated tumor cells are poorly characterized,
and are the major focus of our research.

Expanding our understanding of the early stages
of metastatic growth is an essential prerequisite
for the discovery of novel target molecules for the
development of targeted therapeutics that may
prevent, rather than try to cure, metastatic disease

Publications

Rietkétter, E., Bleckmann, A., Bayerlowa, M., Menck,
K., Chuang, H-N., Wenske, B., Schwartz, H. Erez,
N., Binder, C., Hanisch, U-K., and Pukrop T. Anti-
CSF-1 treatment is effective to prevent carcinoma
invasion induced by monocyte-derived cells (MCs)
but scarcely by microglia. Oncotarget. 2015, 6:15482-
93.

Sharon Y., Raz Y., Cohen N., Ben-Shmuel A., Schwartz
H., Geiger T., and Erez N. Tumor-derived Osteopontin
reprograms normal mammary fibroblasts to become

A, B: Cancer Associated Fibroblast (CAFs) accumulate around mammary tumors in tissue Sections from the MMTV-PyMT
transgenic mouse model. Green-aSMA, Blue-DAPI, Red-FSP-1. C: Immunofluorescent staining showing activated fibro-
blasts in lung metastases in MMTV-PyMT mice. Blue- DAPI. Green —-aSMA.
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pro-inflammatory and tumor promoting in breast
cancer. Cancer Res. 2015, 75:963-73.

Klein A, Schwartz H, Sagi-Assif O, Meshel T, Izraely
S, Ben Menachem S, Ben-Shmuel A, Nahmias C,
Couraud P, Witz IP and Erez N. Astrocytes facilitate
melanoma brain metastasis via secretion of IL-23.
J Pathol. 2015 236:116-127.

Schwartz H., Blacher E., Amer M., Livheh N.,
Abramovitz, L. Klein A., Ben-Shushan D., Soffer S.,
Blazquez R., Barrantes-Freer A., Muller M., Mller-
Decker K., Stein R., Tsarfaty G., Satchi-Fainaro
R., Umansky V., Pukrop T and Erez N. Incipient
melanoma brain metastases instigate astrogliosis and
neuroinflammation. Cancer Res. 2016. 76(15):4359-
71.

Cohen N, Shani O, Raz Y, Sharon Y, Hoffman
D, Abramovitz L and Erez N. Fibroblasts drive
an immunosuppressive and growth-promoting
microenvironment in breast cancer via secretion
of Chitinase 3-like 1. Oncogene 2017. 36:4457-4468.

Herkel J, Schrader J, Erez N, Lohse A, and Cohen
IR. Activation of the Akt-CREB signaling axis by
a proline-rich heptapeptide confers resistance
to stress-induced cell-death and inflammation.
Immunology. 2017, 151:474-480.

Dror S., Sander L., Schwartz H., Sheinboim D., Barzilai
A., Dishon Y., Apcher S., Golan, T., Greenberger,
S., Barshack, I., Malcov, H., Zilberberg, A., Levin,
L., Nessling, M., Friedmann, Y., Igras, V., Barzilay,
0., Vaknine, H., Brener, R., Zinger, A., Schroeder,
A., Gonen, P, Khaled, M., Erez, N., Hoheisel, J.D.
and Levy, C. Melanoma miRNA trafficking triggers
the tumor primary niche formation. Nat Cell Biol
2016 Sep;18(9):1006-17. Selected for the Nature
Cell Biology cover, Featured in Nature, Featured in
Nature Cell Biology.

Klein A, Sagi-Assif O, Meshel T, Telerman A, Izraely
S, Ben-Menachem S, Bayry J, Marzese D, Ohe S,
Hoon D, Erez N, and Witz |. CCR4 is a determinant
of melanoma brain metastasis. Oncotarget 2017,
8:31079-31091.

Cohen N, Shani O, Raz Y, Sharon Y, Hoffman
D, Abramovitz L, Erez N. Fibroblasts drive an
immunosuppressive and growth-promoting
microenvironment in breast cancer via secretion
of Chitinase 3-like 1. Oncogene 2017; 36(31):4457-
4468.

Herkel J, Schrader J, Erez N, Lohse A, Cohen
IR. Activation of the Akt-CREB signaling axis by
a proline-rich heptapeptide confers resistance

to stress-induced cell-death and inflammation.
Immunology. 2017; 151:474-480.

Raz Y, Cohen N, Shani O, Bell R.E., Novitskiy S.V.,
Abramovitz L, Levy C, Milyavsky M, Leider-Trejo L,
Moses H. L., Grisaru D, Erez N. Bone marrow-derived
fibroblasts are a functionally distinct stromal cell
population in breast cancer. J Exp Med. 2018. pii:
jem.20180818. *Highlighted in: Deciphering cancer
fibroblasts. Biffi G, Tuveson DA. J Exp Med. 2018.

Blau R, Epshtein Y, Pisarevsky E, Tiram G, Israeli
Dangoor S, Yeini E, Krivitsky A, Eldar-Boock A,
Ben-Shushan D, Gibori H, Scomparin A, Green O,
Ben-Nun Y, Merquiol E, Doron H, Blum G, Erez N,
Grossman R, Ram Z, Shabat D, Satchi-Fainaro R.
Image-guided surgery using near-infrared Turn-ON
fluorescent nanoprobes for precise detection of
tumor margins. Theranostics. 2018; 8:3437-3460.

Blacher E., Ben Baruch B, Schwartz H, Vaknine H,
Erez N, Stein R. Stromal CD38 regulates outgrowth
of primary melanoma and generation of spontaneous
metastasis. Oncotarget 2018; 9:31797-31811.

Shani O, Raz Y, Megides O, Shacham H, Cohen
N, Silverbush D, Monteran L, Sharan R, Tsarfaty |,
and Erez N. Evolution of metastases-associated
fibroblasts in the lung microenvironment is driven
by stage-specific transcriptional plasticity. 2019
bioRxiv 778936;

Ershaid N, Sharon Y, Doron H, Raz Y, Shani O, Cohen
N, Monteran L, Leider-Trejo L, Ben-Shmuel A, Yassin
M, Gerlic M, Ben-Baruch A, Pasmanik-Chor M, Apte
R, and Erez N. NLRPS3 inflammasome in fibroblasts
links tissue damage with inflammation in breast
cancer progression and metastasis. Nat Commun.
2019;10:4375.

Doron H, Amer M, Ershaid N, Blazquez R, Shani O,
Gener Lahav T, Cohen N, Adler O, Hakim Z, Pozzi
S, Scomparin A, Cohen J, Yassin M, Monteran L,
Grossman R, Tsarfaty G, Luxenburg C, Satchi-Fainaro
R, Pukrop T and Erez N. Inflammatory activation of
astrocytes facilitates melanoma brain tropism via
the CXCL10-CXCRS signaling axis. Cell Reports
2019;7:1785-1798.E6.

Conniot J, Scomparin A, Peres C, Yeini E, Pozzi S,
Matos Al, Kleiner R, Moura LIF, Zupanci¢ E, Viana
AS, Doron H, Gois PMP, Erez N, Jung S, Satchi-
Fainaro R, and Florindo HF. Immunization with
mannosylated nanovaccines and inhibition of the
immune-suppressing microenvironment sensitizes
melanoma to immune checkpoint modulators. Nat
Nanotechnol. 2019;14:891-901.
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Gener Lahav T, Adler O, Zait Y, Shani O, Amer
M, Doron H, Abramovitz L, Yofe I, Cohen N, and
Erez, N. Melanoma-derived extracellular vesicles
instigate pro-inflammatory signaling in the metastatic
microenvironment. Int J Cancer. 2019; 145:2521-
2534.

Benbenishty A, Gadrich M, Cottarelli A, Lubart A, Kain
D, Amer M, Shaashua L, Glasner A, Erez N, Agalliu
D, Mayo L, Ben-Eliyahu S, Blinder P. Prophylactic
TLR9 stimulation reduces brain metastasis through
microglia activation. PLoS Biol. 2019;17:2006859.

Cohen N and Erez N. FACS analysis of Col1a
protein levels in primary fibroblasts. Methods Mol
Biol. 2019;1944:221-228.

Reviews

Erez N. Cancer: Opening LOX to metastasis. Nature.
2015.

Erez N. Fibroblasts form a hospitable metastatic
niche in the liver. Nat Cell Biol. 2016, 18:465-6.

Doron, H. Pukrop, T, Erez, N. A blazing landscape:
Neuroinflammation shapes brain metastasis. Cancer
Res. 2019. 2019;79:423-436.

Blazquez R, Sparrer D, Wendl C, Evert M,
Riemenschneider MJ, Krahn MP, Erez N, Proescholdt
M, and Pukrop T. The macro-metastases/organ
parenchyma interface (MMPI) — A hitherto unnoticed
area. Semin Cancer Biol. 2020;60:324-333.

Monteran L and Erez N. The dark side of fibroblasts:
Cancer-associated fibroblasts as mediators of
immunosuppression in the tumor microenvironment.
Front Immunol. 2019;10:1835.

Grants
2015-2019

2017-2020

2017-2019

2018-2019

2018-2022

2019-2023

European Research Council (ERC)
Starting Grant. Uncovering the Role
of Cancer Associated Fibroblasts in
Facilitating Breast Cancer Metastasis

German Research Foundation (DFG).
Characterizing the functional role of
astrogliosis and neuroinflammation
in melanoma brain metastasis.

Israel Cancer Research Foundation
(ICRF). Project Grant, Uncovering
the role of fibroblasts in facilitating
breast cancer metastasis and therapy
resistance via NLRP3 inflammasome
signaling.

Israel Cancer Association (ICA),
Uncovering the role of fibroblasts
in facilitating breast cancer
chemoresistance and metastasis
via pro-inflammatory signaling.

Israel Science Foundation (ISF),
Uncovering the role of the NLRP3
inflammasome in cancer-associated
fibroblasts in facilitating breast cancer
progression and metastasis.

Medical Research Council (MRC), UK,
Mechanisms underlying inhibition of
melanoma brain metastases upon
immune checkpoint targeting
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Molecular Analysis of Cancer Immunoresistance

Positions
The Roberts-Guthman Chair in Immunopharmacology

Professor Emeritus, Sackler Faculty of Medicine
Advisory Editor, Molecular Immunology

Associate Editor, Frontiers in Molecular Innate
Immunity

Research

The long-term goal of our research is to develop a
novel treatment for immune resistant cancers. Our
research includes characterization of the mechanism
of complement-dependent cytotoxicity and of the
basis for elevated resistance of cancer cells to cell
death, and design of novel reagents that sensitize
cancer cells to cell death. Research methods used
include analyses of cell growth and death and
mitochondrial activity, western blotting, enzyme-linked
immunosorbent assay (ELISA), immunoprecipitation,
confocal fluorescence microscopy, Fluorescence-
activated Cell Sorting (FACS), peptide analysis by
mass spectrometry, electron microscopy, and analysis
of cancer growth in animal models.

Publications

Hillman Y., Mazkereth N., Farberov L., Shomron
N. and Fishelson Z., Regulation of complement-

dependent cytotoxicity by microRNAs miR-200b,
miR-200c and miR-217, J. Immunol. 196: 5156-
5165, 2016.

Mazkereth N., Rocca F., Schubert J.-R., Geisler
C., Hillman Y., Egner A. and Fishelson Z.,
Complement triggers relocation of mortalin/GRP75
from mitochondria to the plasma membrane,
Immunobiology 2016 221: 1395-1406.

Jubran R, Kocsis J, Garam N, Malati E, Gombos
T, Barabas L, Graf L, Prohaszka Z, Fishelson Z.
Circulating mitochondrial Stress-70 protein/mortalin
and cytosolic Hsp70 in blood: Risk indicators in
colorectal cancer. Int J Cancer. 2017, 141:2329-2335.

Rozenberg P, Ziporen L., Gancz D., Saar-Ray, M.
and Fishelson Z. Cooperation between Hsp90 and
mortalin/GRP75 in resistance to cell death induced
by complement C5b-9. Cell Death Dis, 9:150, 2018.

Lusthaus M., Mazkereth N., Donin N. and Fishelson
Z. RIPK1, RIPK3 and MLKL are activated by sublytic
complement and participate in complement-
dependent cytotoxicity. Front. Immunol. 9: 306, 2018.

Hillman Y, Mardamshina M, Pasmanik-Chor M,
Ziporen L, Geiger T, Shomron N, Fishelson Z.
MicroRNAs affect complement regulator expression
and mitochondrial activity to modulate cell resistance
to complement-dependent cytotoxicity. Cancer
Immunol Res. 2019;7:1970-1983.

EM analysis demonstrates elevated formation of endosomes in K562 cells responding to an ongoing immune attack (left).
Caveolin-1 (green) and complement C9 (red) co-localize in early and late endocytic vesicles of K562 cancer cells following

complement attack on the cells (right 2 panels).
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Reviews Grants

Fishelson Z, Kirschfink M. Complement C5b-9 2015-2020 Complement-dependent cytotoxicity
and cancer: Mechanisms of cell damage, cancer of cancer cells: toxic and evasion
counteractions, and approaches for intervention. mechanisms (ISF)

Front Immunol. 2019;10:752.
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Department of Human Molecular Genetics and

Biochemistry

Sackler Faculty of Medicine
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Cancer Proteomics

Position
Associate Professor, Sackler Faculty of Medicine

Director, Interdepartmental Core Facility (Zabam)

Research

Our main interest is to understand the mechanisms
of cancer progression and drug resistance. We
use state-of-the-art mass spectrometry-based
proteomics to obtain a system-wide view of the
proteomes of cancer clinical samples of tumors
and body fluids. Analysis of the changes in protein
levels and the modifications that occur during tumor
development is aimed to discover novel regulators of
transformation. Identification of cancer biomarkers in
body fluids such as serum and plasma, opens new
possibilities to translate these results to diagnostic

02 T 7
Pearson correlation

Correlation matrix of proteomes of breast cancer and healthy
tissue

tests in clinical use. Among the many identified
regulators, we focus on metabolic remodeling in
cancer. Combining proteomic and metabolomic
techniques, we investigate the involvement of
metabolism in cancer transformation, regulation of
cell proliferation and invasion. Combination of these
technologies with biochemical and genetic methods
shows the significance of these candidates to cancer
development and may suggest novel markers and
drug targets.

Publications

Khawaled S, Nigita G, Distefano R, Oster S, Suh SS,
Smith Y, Khalaileh A, Peng Y, Croce CM, Geiger T,
Seewaldt VL, Ageilan RI. Pleiotropic tumor suppressor
functions of WWOX antagonize metastasis. Signal
Transduct Target Ther. 2020;5(1):43.

Katzir R, Polat IH, Harel M, Katz S, Foguet C,
Selivanov VA, Sabatier P, Cascante M, Geiger T,
Ruppin E. The landscape of tiered regulation of breast
cancer cell metabolism. Sci Rep. 2019;9(1):17760.

Hillman Y, Mardamshina M, Pasmanik-Chor M,
Ziporen L, Geiger T, Shomron N, Fishelson Z.
MicroRNAs affect complement regulator expression
and mitochondrial activity to modulate cell resistance
to complement-dependent cytotoxicity. Cancer
Immunol Res. 2019;7(12):1970-1983.

Harel M, Ortenberg R, Varanasi SK, Mangalhara KC,
Mardamshina M, Markovits E, Baruch EN, Tripple V,
Arama-Chayoth M, Greenberg E, Shenoy A, Ayasun
R, Knafo N, Xu S, Anafi L, Yanovich-Arad G, Barnabas
GD, Ashkenazi S, Besser MJ, Schachter J, Bosenberg
M, Shadel GS, Barshack |, Kaech SM, Markel G,
Geiger T. Proteomics of melanoma response to
immunotherapy reveals mitochondrial dependence.
Cell. 2019;179(1):236-250.e18.

Persi E, Prandi D, Wolf YI, Pozniak Y, Barnabas
GD, Levanon K, Barshack |, Barbieri C, Gasperini
P, Beltran H, Faltas BM, Rubin MA, Geiger T,
Koonin EV, Demichelis F, Horn D. Proteomic and
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genomic signatures of repeat instability in cancer
and adjacent normal tissues. Proc Natl Acad Sci
USA. 2019;116(34):16987-16996.

Mordret E, Dahan O, Asraf O, Rak R, Yehonadav A,
Barnabas GD, Cox J, Geiger T, Lindner AB, Pilpel
Y. Systematic detection of amino acid substitutions
in proteomes reveals mechanistic basis of ribosome
errors and selection for translation fidelity. Mol Cell.
2019;75(3):427-441.e5.

Silverbush D, Cristea S, Yanovich-Arad G, Geiger T,
Beerenwinkel N, Sharan R. Simultaneous integration
of multi-omics data improves the identification of
cancer driver modules. Cell Syst. 2019;8(5):456-
466.€e5.

Styr B, Gonen N, Zarhin D, Ruggiero A, Atsmon R,
Gazit N, Braun G, Frere S, Vertkin |, Shapira |, Harel
M, Heim LR, Katsenelson M, Rechnitz O, Fadila S,
Derdikman D, Rubinstein M, Geiger T, Ruppin E,
Slutsky I. Mitochondrial regulation of the hippocampal
firing rate set point and seizure susceptibility. Neuron.
2019;102(5):1009-1024.e8.

Denichenko P, Mogilevsky M, Cléry A, Welte T, Biran
J, Shimshon O, Barnabas GD, Danan-Gotthold M,
Kumar S, Yavin E, Levanon EY, Allain FH, Geiger T,
Levkowitz G, Karni R. Specific inhibition of splicing
factor activity by decoy RNA oligonucleotides. Nat
Commun. 2019;10(1):1590.

Barnabas GD, Bahar-Shany K, Sapoznik S, Helpman
L, Kadan Y, Beiner M, Weitzner O, Arbib N, Korach
J, Perri T, Katz G, Blecher A, Brandt B, Friedman E,
Stockheim D, Jakobson-Setton A, Eitan R, Armon S,
Brand H, Zadok O, Aviel-Ronen S, Harel M, Geiger T,
Levanon K. Microvesicle proteomic profiling of uterine
liquid biopsy for ovarian cancer early detection. Mol
Cell Proteomics. 2019;18(5):865-875.

Solomon-Zemler R, Pozniak Y, Geiger T, Werner H.
Identification of nucleolar protein NOM1 as a novel
nuclear IGF1R-interacting protein. Mol Genet Metab.
2019;126(3):259-265.

Jachimowicz RD, Beleggia F, Isensee J, Velpula BB,
Goergens J, Bustos MA, Doll MA, Shenoy A, Checa-
Rodriguez C, Wiederstein JL, Baranes-Bachar K,
Bartenhagen C, Hertwig F, Teper N, Nishi T, Schmitt
A, Distelmaier F, Lidecke HJ, Albrecht B, Kruger
M, Schumacher B, Geiger T, Hoon DSB, Huertas
P, Fischer M, Hucho T, Peifer M, Ziv Y, Reinhardt
HC, Wieczorek D, Shiloh Y. UBQLN4 represses
homologous recombination and is overexpressed in
aggressive tumors. Cell. 2019;176(3):505-519.e22.

Mor-Yossef Moldovan, L., Lustig, M., Naftaly, A.,
Mardamshina, M., Geiger, T., Gefen, A., Benayahu,

D. Cell shape alteration during adipogenesis is
associated with coordinated matrix cues. J Cell
Physiol. 234:3850-3863 (2019).

Shir A, Klein S, Sagiv-Barfi |, Geiger T, Zigler M,
Langut Y, Edinger N, Levitzki A. S101, an inhibitor of
proliferating t cells, rescues mice from superantigen-
induced shock. J Infect Dis. 217:288-297 (2018).

Gavish-lzakson M, Velpula BB, Elkon R, Prados-
Carvajal R, Barnabas GD, Ugalde AP, Agami R,
Geiger T, Huertas P, Ziv Y, Shiloh Y. Nuclear poly(A)-
binding protein 1 is an ATM target and essential for
DNA double-strand break repair. Nucleic Acids Res.
46:730-747 (2018).

Zhang Y, Wester L, He J, Geiger T, Moerkens M,
Siddappa R, Helmijr JA, Timmermans MM, Look
MP, van Deurzen CHM, Martens JWM, Pont C, de
Graauw M, Danen EHJ, Berns EMJJ, Meerman JHN,
Jansen MPHM, van de Water B. IGF1R signaling
drives antiestrogen resistance through PAK2/PIX
activation in luminal breast cancer. Oncogene.
37:1869-1884 (2018).

Iglesias-Gato D, Thysell E, Tyanova S, Crnalic S,
Santos A, Lima TS, Geiger T, Cox J, Widmark A,
Bergh A, Mann M, Flores-Morales A, Wikstréom P.
The proteome of prostate cancer bone metastasis
reveals heterogeneity with prognostic implications.
Clin Cancer Res. 24:5433-5444 (2018).

Yanovich, G., Agmon, H., Harel, M., Sonnenblick,
A., Peretz, T., Geiger, T. Clinical proteomics of
breast cancer reveals a novel layer of breast cancer
classification. Cancer Res. 78:6001-6010 (2018).

Jachimowicz RD, Beleggia F, Isensee J, Velpula BB,
Goergens J, Bustos MA, Doll MA, Shenoy A, Checa-
Rodriguez C, Wiederstein JL, Baranes-Bachar K,
Bartenhagen C, Hertwig F, Teper N, Nishi T, Schmitt
A, Distelmaier F, Ludecke HJ, Albrecht B, Kruger
M, Schumacher B, Geiger T, Hoon DSB, Huertas
P, Fischer M, Hucho T, Peifer M, Ziv Y, Reinhardt
HC, Wieczorek D, Shiloh Y. UBQLN4 represses
homologous recombination and is overexpressed
in aggressive tumors. Cell. 31516-2 (2018).

Solomon-Zemler R, Pozniak Y, Geiger T, Werner H.
Identification of nucleolar protein NOM1 as a novel
nuclear IGF1R-interacting protein. Mol Genet Metab.
2019. pii: $1096-7192(18)30613-9.

Harel M, Geiger T. Plasma biomarker identification
and quantification by microparticle proteomics.
Methods Mol Biol. 1619:477-486 (2017).

Aviner R, Hofmann S, Elman T, Shenoy A, Geiger
T, Elkon R, Ehrlich M, Elroy-Stein O. Proteomic
analysis of polyribosomes identifies splicing factors
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as potential regulators of translation during mitosis.
Nucleic Acids Res. 45:5945-5957 (2017).

Perl K, Ushakov K, Pozniak Y, Yizhar-Barnea O,
Bhonker Y, Shivatzki S, Geiger T, Avraham KB,
Shamir R. Reduced changes in protein compared
to mRNA levels across non-proliferating tissues.
BMC Genomics. 18:305 (2017).

Raini G, Sharet R, Herrero M, Atzmon A, Shenoy
A, Geiger T, Elroy-Stein O. Mutant elF2B leads to
impaired mitochondrial oxidative phosphorylation
in vanishing white matter disease. J Neurochem.
141:694-707 (2017).

Pozniak, Y., Lahat, N., Rudolph, J.D., Katzir, R., Avivi,
C., Ruppin, E., Barchack, I. & Geiger, T*. System-
wide clinical proteomics of breast cancer reveals
global remodeling of cellular homeostasis. Cell
Systems, 2:172-84 (2016). *Corresponding author.

Tyanova, S., Albrechsten, R., Kronqvist, P., Cox,
J.*, Mann, M.” & Geiger, T.* Quantitative clinical
proteomics reveals functional maps of breast cancer
subtypes. Nat Communications 7:10259 (2016).
*Corresponding author

Iglesias-Gato, D., Wikstrom, P., Tyanova, S.,
Svensson, C., Thysell, E., Carlsson, J., Hagglof, C.,
Cox, J, Andren, O., Stattin, P, Egevad, L., Widmark,
A., Jartell, A., Collins, C., Bergh, A., Geiger, T., Mann,
M. & Flores-Morales, A. The proteome of prostate
cancer. European Urology pii: S0302-2838(15)01087-
8 (2015).

Furth, N., Bossel Ben-Moshe, N., Pozniak, Y.,
Porat, Z., Geiger, T., Domany, E., Aylon, Y. & Oren,
M. Downregulation of LATS kinases alters p53 to
promote cell migration. Genes Dev 29 (22): 2325-
2330 (2015).

Aviner, R., Shenoy, A., Elroy-Stein, O.* & Geiger,
T.* (2015). Uncovering hidden layers of cell cycle
regulation through integrative multi-omic analysis.
PLoS Genetics 11, €1005554. *Corresponding author.

Darr, J. Geiger, T., Gordon, J., Isacc, S. & Eden, A.
Phosphoprotemic Analysis of Snf5 Deficient Tumor
Cells Reveals Activation of EGFr Signaling Which Is
Dependent Upon Snf5 Expression. Cancer Genetics
207, 446 (2015).

Elbaz-Alon, Y., Eisenberg-Bord, M., Shinder, V., Stiller,
S. B., Shimoni, E., Wiedemann, N., Geiger, T. &
Schuldiner, M. Lam6 regulates the extent of contacts
between organelles. Cell reports 12, 7-14 (2015).

Gat-Viks, I., Geiger, T., Barbi, M., Raini, G., &
Elroy-Stein, O. Proteomics-level analysis of myelin
formation and regeneration in a mouse model for

Vanishing White Matter disease. J Neurochemistry
134, 513-526 (2015).

Shkedy, D., Singh, N., Shemesh, K., Amir, A., Geiger,
T., Liefshitz, B., Harari, Y. & Kupiec, M. Regulation
of Elg1 activity by phosphorylation. Cell Cycle 15
(2015).

Nathan, G., Kredo-Russo, S., Geiger, T., Lenz, A,
Kaspi, H., Hornstein, E., & Efrat, S. MiR-375 Promotes
Redifferentiation of Adult Human 8 Cells Expanded
In Vitro. PloS One 10, e0122108 (2015).

Shenoy, A. & Geiger, T*. Super-SILAC: Current
trends and future perspectives. Expert Reviews of
Proteomics 12, 13-19 (2015). *Corresponding author.

Lossos, A., Elazar, N., Lerer, ., Schueler-Furman,
0., Fellig, Y., Glick, B., Zimmerman, B.E. Azulay, H.,
Dotan, S., Goldberg, S., Gomori, J.M., Ponger, P.,
Newman, J.P.,, Marreed, H., Steck, A.J., Schaeren-
Wiemers, N., Mor, N., Harel, M., Geiger, T., Eshed-
Eisenbach, Y., Meiner, V., & Peles, E. Myelin-
associated glycoprotein gene mutation causes
Pelizaeus-Merzbacher disease-like disorder. Brain
138, 2521-2536 (2015).

Harel, M., Oren-Giladi, P, Kaidar-Person, O., Shaked,
Y., & Geiger, T.* Proteomics of Microparticles
with SILAC Quantification (PROMIS-Quan): A
Novel Proteomic Method for Plasma Biomarker
Quantification. Mol Cell Proteomics 14, 1127-1136
(2015). *Corresponding author.

Salpeter, S. J., Pozniak, Y., Merquiol, E., Ben-Nun,
Y., Geiger, T., & Blum, G. A novel cysteine cathepsin
inhibitor yields macrophage cell death and mammary
tumor regression. Oncogene, Mar 23 (2015).

Sharon, Y., Raz, Y., Cohen, N., Ben-Shmuel, A.,
Schwartz, H., Geiger, T., & Erez, N. Tumor-derived
Osteopontin reprograms normal mammary fibroblasts
to promote inflammation and tumor growth in breast
cancer. Cancer research 75, 963-973 (2015).

Biran, A., Perelmutter, M., Gal, H., Burton, D. G.,
Ovadya, Y., Vadai, E., Geiger, T. & Krizhanovsky, V.
Senescent cells communicate via intercellular protein
transfer. Genes Dev 29, 791-802 (2015).

Karakose, E., Geiger, T., Flynn, K., Lorenz-Baath, K.,
Zent, R., Mann, M., & Fassler, R. The focal adhesion
protein PINCH-1 associates with EPLIN at integrin
adhesion sites. J Cell Science 128, 1023-1033 (2015).

Reviews

Mardamshina, M., Geiger, T. Next-generation
proteomics and its application to clinical breast
cancer research. Am J Pathol.; 187:2175-2184 (2017).
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Prof. Shai Izraeli, M.D ®

Division of Pediatric Hematology and Oncology,

Email: shai.izraeli@sheba.health.gov.il
http://eng.sheba.co.il/Research_and_
Development/Research_Center_of

Schneider Children's Medical Center;
Department of Human Molecular Genetics &

Biochemistry, Sackler Faculty of Medicine

Leukemia/

Basic and Translational and Research of Childhood

Malignancies and Leukemia

Positions
Professor, Sackler Faculty of Medicine

Chair, Varda and Boaz Dotan Research Center for
Hematological Malignancies

Dora and Gregorio Shapiro Chair of Hematological
Malignancies

Head, Division of Pediatric Hematology and Oncology,
Schneider Children's Medical Center

Research

We focus on patient-driven basic research into the
pathogenesis of childhood leukemia and cancer. We
harness advanced molecular and cellular biology
technologies utilizing in-vitro and in-vivo models with
the ultimate goal of improving the care of children
with cancer.

- o
b cadS b
Proliferation
Survival

| Differentiation
Self Renewal

Our research is divided into two major topics:

1. Basic, translational and clinical research of
leukemia.

2. The role of cancer predisposing genes in the
development of childhood cancer.

Cancer is the deadliest disease of children and
leukemia is the most common childhood cancer.
We are interested in the fundamental question
how normal blood development is diverted into
leukemia. What are the genetic and biochemical
abnormalities that block cell differentiation, enhance
proliferation and survival and confer the unique
stem cell properties of self renewal to leukemia
stem cells? We focus on chromosome 21 because
of the mysterious association of leukemia with
Down Syndrome. We utilize advanced genomic
technologies, cell based assays of transformation of
primary human and mouse stem cells, mouse models

a

°g We study the mechanism of trans-

n formation of normal hematopoiesis
o

(bottom) to leukemia (upper panel).
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including transgenic, transplantation and explants
of human leukemia. Our recent discoveries of the
major involvement of the TSLP-IL7R-JAK2 pathway in
leukemogenesis have lead to clinical trials with novel
inhibitors of this pathway for high-risk leukemias
in children and adults. The spread of leukemia to
the brain is a major clinical problem as preventive
therapy to the brain consistingof chemotherapy or
irradiation causes long term side effects. We are
therefore studying how leukemia cells spread to
the central nervous system and developing mouse
models to study this challenging problem.

Publications

Barzilai-Birenboim S, Arad-Cohen N, Nirel R,
Avrahami G, Harlev D, Gilad G, Elhasid R, lzraeli
S, Litichever N, Elitzur S. Thrombophilia screening
and thromboprophylaxis may benefit specific ethnic
subgroups with paediatric acute lymphoblastic
leukaemia. Br J Haematol 2019.

Stanulla M, Dagdan E, Zaliova M, Moricke A, Palmi
C, Cazzaniga G, Eckert C, Te Kronnie G, Bourquin JP,
Bornhauser B, Koehler R, Bartram CR, Ludwig WD,
Bleckmann K, Groeneveld-Krentz S, Schewe D, Junk
SV, Hinze L, Klein N, Kratz CP, Biondi A, Borkhardt A,
Kulozik A, Muckenthaler MU, Basso G, Valsecchi MG,
Izraeli S, ...., Consortium T, International BFMSG.
IKZF1 (plus) Defines a New Minimal Residual Disease-
Dependent Very-Poor Prognostic Profile in Pediatric
B-Cell Precursor Acute Lymphoblastic Leukemia. J
Clin Oncol 2018;36:1240-9.

Revel-Vilk S, Shai E, Turro E, Jahshan N, Hi-Am E,
Spectre G, Daum H, Kalish Y, Althaus K, Greinacher
A, Kaplinsky C, lzraeli S, Mapeta R, Deevi SVV,
Jarocha D, Ouwehand WH, Downes K, Poncz
M, Varon D, Lambert MP. GNE variants causing
autosomal recessive macrothrombocytopenia without
associated muscle wasting. Blood 2018;132:1851-4.

Meyer C, ...., lzraeli S, Trakhtenbrot L, Archer
P, Hancock J, Moricke A, Alten J, Schrappe M,
Stanulla M, Strehl S, Attarbaschi A, Dworzak M, Haas
OA, Panzer-Grumayer R, Sedek L, Szczepanski T,
Caye A, Suarez L, Cave H, Marschalek R. The MLL
recombinome of acute leukemias in 2017. Leukemia
2018;32:273-84.

Hrusak O, , l1zraeli S, Luria D, Feuerstein
T, Kolenova A, Svec P, Kreminska O, Rabin KR,
Polychronopoulou S, da Costa E, Marquart HV,
Kattamis A, Ratei R, Reinhardt D, Choi JK, Schrappe
M, Stary J. International cooperative study identifies
treatment strategy in childhood ambiguous lineage
leukemia. Blood 2018;132:264-76.

Clarfield AM, Skorecki K, Paltiel O, Glick SM, Beyar
R, Ben Yehuda D, Carmi R, Gil Z, Billan S, Azzam
Z, Basis F, Levy-Lahad E, Lahad A, Izraeli S, Turner
D, Halevy Y. American Funding Cutback to East
Jerusalem Hospitals: A Blow to the Health of the
City. Am J Public Health 2018;108:1624-5.

Rivkin N, Chapnik E, Birger Y, Yanowski E, Curato
C, Mildner A, Porat Z, Amir G, lzraeli S, Jung S,
Hornstein E. Rac1 functions downstream of miR-
142 in regulation of erythropoiesis. Haematologica,
2017. pii: haematol.2017.171736.

Meyer C, Burmeister T, Groger D, Tsaur G, Fechina
L, Renneville A, Sutton R,....., Izraeli S, Trakhtenbrot
L, Archer P, Hancock J, Méricke A, Alten J, Schrappe
M, Stanulla M, Strehl S, Attarbaschi A, Dworzak M,
Haas OA, Panzer-Grimayer R, Sedék L, Szczepanski
T, Caye A, Suarez L, Cavé H, Marschalek R. The MLL
recombinome of acute leukemias in 2017. Leukemia.
2017. doi: 10.1038/leu.2017.213.

Schwartzman O, Savino AM, Gombert M, Palmi C,
Cario G, Schrappe M, Eckert C, von Stackelberg
A, Huang JY, Hameiri-Grossman M, Avigad S, Te
Kronnie G, Geron |, Birger Y, Rein A, Zarfati G, Fischer
U, Mukamel Z, Stanulla M, Biondi A, Cazzaniga G,
Vetere A, Wagner BK, Chen Z, Chen SJ, Tanay A,
Borkhardt A, lzraeli S. Suppressors and activators
of JAK-STAT signaling at diagnosis and relapse of
acute lymphoblastic leukemia in Down syndrome.
Proc Natl Acad Sci USA. 2017. 114(20):E4030-E4039.

Rabinowicz N, Mangala LS, Brown KR, Checa-
Rodriguez C, Castiel A, Moskovich O, Zarfati G,
Trakhtenbrot L, Levy-Barda A, Jiang D, Rodriguez-
Aguayo C, Pradeep S, van Praag Y, Lopez-Berestein
G, David A, Novikov I, Huertas P, Rottapel R, Sood
AK, lzraeli S. Targeting the centriolar replication
factor STIL synergizes with DNA damaging agents
for treatment of ovarian cancer. Oncotarget. 2017.
8:27380-27392.

Vendramini E, Giordan M, Giarin E, Michielotto B,
Fazio G, Cazzaniga G, Biondi A, Silvestri D, Valsecchi
MG, Muckenthaler MU, Kulozik AE, Gattei V, Izraeli
S, Basso G, Te Kronnie G. High expression of miR-
125b-2 and SNORD116 noncoding RNA clusters
characterize ERG-related B cell precursor acute
lymphoblastic leukemia. Oncotarget. 2017. 8:42398-
42413.

Savino AM, Sarno J, Trentin L, Vieri M, Fazio G,
Bardini M, Bugarin C, Fossati G, Davis KL, Gaipa G,
Izraeli S, Meyer LH, Nolan GP, Biondi A, Te Kronnie
G, Palmi C, Cazzaniga G. The histone deacetylase
inhibitor givinostat (ITF2357) exhibits potent anti-
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tumor activity against CRLF2-rearranged BCP-ALL.
Leukemia. 2017. 31:2365-2375.

Visochek L, Castiel A, Mittelman L, Elkin M, Atias
D, Golan T, lzraeli S, Peretz T, Cohen-Armon M.
Exclusive destruction of mitotic spindles in human
cancer cells. Oncotarget. 2017. 8:20813-20824.

Amar D, lzraeli S, Shamir R. Utilizing somatic mutation
data from numerous studies for cancer research:
proof of concept and applications. Oncogene. 2017.
36:3375-3383.

David, A., H. Amartely, N. Rabinowicz, M. Shamir, A.
Friedler, and S. lIzraeli. Molecular basis of the STIL
coiled coil oligomerization explains its requirement
for de-novo formation of centrosomes in mammalian
cells. Sci Rep, 2016. 6: 24296.

Townsend, E.C., M.A. Murakami, A. Christodoulou,
S. Izraeli, ...J.C. Aster, M.A. Shipp, J.D. Griffin, and
D.M. Weinstock. The public repository of xenografts
enables discovery and randomized phase ii-like trials
in mice. Cancer Cell, 2016. 29: 574-86.

Williams, M.T., Y.M. Yousafzai, A. Elder, K. Rehe, S.
Bomken, L. Frishman-Levy, S. Tavor, P. Sinclair, K.
Dormon, D. Masic, T. Perry, V.J. Weston, P. Kearns,
H. Blair, L.J. Russell, O. Heidenreich, J.A. Irving, S.
lzraeli, J. Vormoor, G.J. Graham, and C. Halsey.
The ability to cross the blood-cerebrospinal fluid
barrier is a generic property of acute lymphoblastic
leukemia blasts. Blood, 2016. 127: 1998-2006.

Amar, D., T. Hait, S. lzraeli, and R. Shamir. Integrated
analysis of numerous heterogeneous gene expression
profiles for detecting robust disease-specific
biomarkers and proposing drug targets. Nucleic
Acids Res, 2015. 43: 7779-89.

Bugarin, C., J. Sarno, C. Palmi, A.M. Savino, G.
te Kronnie, M. Dworzak, A. Shumich, B. Buldini,
O. Maglia, S. Sala, I. Bronzini, J.P. Bourquin, E.
Mejstrikova, O. Hrusak, D. Luria, G. Basso, S.
Izraeli, A. Biondi, G. Cazzaniga, G. Gaipa, and |.B.s.
group. Fine tuning of surface CRLF2 expression
and its associated signaling profile in childhood
B-cell precursor acute lymphoblastic leukemia.
Haematologica, 2015. 100: e229-32.

Frishman-Levy, L., A. Shemesh, A. Bar-Sinai, C.
Ma, Z. Ni, S. Frenkel, V. Muench, H. Bruckmueller,
C. Vokuhl, K.M. Debatin, C. Eckert, M. Stanulla,
M. Schrappe, K.S. Campbell, R. Loewenthal, D.M.
Schewe, J. Hochman, L.H. Meyer, D. Kaufman, G.
Cario, A. Porgador, and S. lzraeli. Central nervous
system acute lymphoblastic leukemia: role of natural
killer cells. Blood, 2015. 125: 3420-31.

Lellouche, E., L.L. Israel, M. Bechor, S. Attal, E.
Kurlander, V.A. Asher, A. Dolitzky, L. Shaham, S.
Izraeli, J.P. Lellouche, and S. Michaeli. MagRET
nanoparticles: An iron oxide nanocomposite platform
for gene silencing from micrornas to long noncoding
RNAs. Bioconjug Chem, 2015. 26: 1692-701.

Mansour, M.R., C. Reed, A.R. Eisenberg, J.C. Tseng,
J.C. Twizere, S. Daakour, A. Yoda, S.J. Rodig, N.
Tal, C. Shochat, A. Berezovskaya, D.J. DeAngelo,
S.E. Sallan, D.M. Weinstock, S. lzraeli, A.L. Kung,
A. Kentsis, and A.T. Look. Targeting oncogenic
interleukin-7 receptor signalling with N-acetylcysteine
in T cell acute lymphoblastic leukaemia. Br J
Haematol, 2015. 168: 230-8.

Shaham, L., E. Vendramini, Y. Ge, Y. Goren, Y. Birger,
M.R. Tijssen, M. McNulty, I. Geron, O. Schwartzman,
L. Goldberg, S.T. Chou, H. Pitman, M.J. Weiss, S.
Michaeli, B. Sredni, B. Gottgens, J.D. Crispino,
J.W. Taub, and S. lzraeli. MicroRNA-486-5p is an
erythroid oncomiR of the myeloid leukemias of Down
syndrome. Blood, 2015. 125: 1292-301.

Tursky, M.L., D. Beck, J.A. Thoms, Y. Huang, A.
Kumari, A. Unnikrishnan, K. Knezevic, K. Evans,
L.A. Richards, E. Lee, J. Morris, L. Goldberg,
S. lzraeli, J.W. Wong, J. Olivier, R.B. Lock, K.L.
MacKenzie, and J.E. Pimanda. Overexpression of
ERG in cord blood progenitors promotes expansion
and recapitulates molecular signatures of high ERG
leukemias. Leukemia, 2015. 29: 819-27.

Reviews

Elitzur S, I1zraeli S. Genomic precision medicine: on
the TRK. Blood 2018;132:773-4.

lzraeli S, Eckert C. Targeted therapy of CNS
leukemia? Blood. 2017. 130:562-563.

Kratz CP, lzraeli S. Down syndrome, RASopathies,
and other rare syndromes. Semin Hematol. 2017.
54:123-128.

Savino AM, lzraeli S. Interleukin-7 signaling as a
therapeutic target in acute lymphoblastic leukemia.
Expert Rev Hematol. 2017. 10:183-185.

Izraeli, S., The acute lymphoblastic leukemia of
Down Syndrome — Genetics and pathogenesis. Eur
J Med Genet, 2016. 59:158-61.

Savino, A.M. and S. lzraeli, On mice and humans:
the role of thymic stromal lymphopoietin in human
B-cell development and leukemia. Haematologica,
2016. 101: 391-3.

Pui, C.H., J.J. Yang, S.P. Hunger, R. Pieters, M.
Schrappe, A. Biondi, A. Vora, A. Baruchel, L.B.
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Silverman, K. Schmiegelow, G. Escherich, K. Grants
Horibe, Y.C. Benoit, S. lzraeli, A.E. Yeoh, D.C. 5016-2019
Liang, J.R. Downing, W.E. Evans, M.V. Relling, and . .
C.G. Mullighan. Childhood Acute Lymphoblastic 2018-2021  ISF-NSFC mechanisms and targeting
Leukemia: Progress through collaboration. J Clin of high risk ALL in children and young
Oncol, 2015. 33: 2938-48.
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Sackler Faculty of Medicine Research 2020 28 Cancer and Molecular Therapies



Prof. Yona Keisari, Ph.D.

Department of Clinical Microbiology and

Immunology

Sackler Faculty of Medicine

D

fessor_Yona_Keisari

Development of Cancer Treatments Integrating
Radiotherapy or Electrochemical Ablation ana

Immunotherapy

Positions
Professor Emeritus, Sackler Faculty of Medicine

President, Israeli Society for Cancer Research

Associate Editor, Mediators of Inflammation

Research

Cancer is currently the most devastating chronic
disease affecting humankind. Today solid malignant
tumors are mainly treated by surgery and/or
radiotherapy to eradicate the local primary lesion,
and chemotherapy, that is administered mainly to
destroy remaining local or distant malignant cells.
In spite of the advancement in preventing and
treating cancer, morbidity and mortality remain
high, especially in cases when tumors are highly
metastatic, or cannot be completely removed. The
main goal of our research projects is to develop in
situ tumor ablation treatments of primary tumors
and incorporate them with systemic chemotherapy
and immuno-stimulatory agents, into combined
treatment protocols.

In order to achieve efficient primary tumor ablation
we developed two novel and powerful treatment
modalities for solid cancer, which can be used
instead or in combination with surgery. The first
treatment, developed with Prof. Rafi Korenstein
(Dept. Physiology & Pharmacology), is base on the
use of intratumoral unipolar pulsed electric currents
for the ablation (ECTA) of solid primary tumors.
ECTA can be enforced by the concomitant use of
chemotherapeutic agents in the treatment of tumors.
The second cancer treatment, developed with Prof.
Itzhak Kelson (School of Physics & Astronomy), is
based on insertion into the tumor of radioactive wires
that spread in the tumor alpha emitting atoms and
can also be augmented by chemotherapy.

Our teams proved that these treatment modalities
effectively destroy primary tumors, and reduce the
metastatic load in experimental animal and human
cancer models of melanoma, breast, colon, prostate,
pancreas, lung, and squamous cell carcinomas. We
found that in situ ablation of primary antigenic tumors
led to the activation of immunological reactions,
destroying remaining malignant cells in the primary
tumor as well as in distant metastases.

Immunopharmacological methods aimed to stimulate
the patient’s immune response against the cancer
after local tumor ablation can make use of several
approaches and we currently study the following:
(1) Immunostimulation by adjuvants such as the
oligonucleotides, CpG, which enforce weak immune
reactions. (2) Inhibition of immunosuppressive
mechanisms such as T-regulatory and Myeloid
Derived Suppressor cells (MDSC). (3) Combination
with inhibitors of immunological checkpoints such
as anti CTLA-4 or anti PDL1/PD1.

Publications

Confino H, Schmidt M, Efrati M, Hochman I,
Umansky V, Kelson |, Keisari Y. Inhibition of
mouse breast adenocarcinoma growth by ablation
with intratumoral alpha-irradiation combined with
inhibitors of immunosuppression and CpG. First
online: 06 August 2016.

Shoval A, Tepper M, Tikochkiy J, Ben Gur L, Markovich
G, Keisari Y, Gannot |. Magnetic Nanoparticles
Based Acoustical Detection and Hyperthermic
Treatment of Cancer, in vitro and in vivo Studies. J.
Nanophotonics. 10:036007, 2016.

Maman S, Sagi-Assif O, Yuan W, Ginat R, Meshel T,
Zubrilov |, Keisari Y, Lu W, Lu W, Witz IP. The beta
subunit of hemoglobin (HBB2/HBB) suppresses
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neuroblastoma growth and metastasis. Cancer Res.
77:14-26, 2017.

Domankevich, V., Cohen, A., Efrati, M., Schmidt, M.,
Rammensee, H-G., Nair, S.S., Tewari, A., Kelson,
I., Keisari, Y. Combining alpha radiation-based
brachytherapy with immunomodulators promotes
complete tumor regression in mice via tumor-specific
long-term immune response. Cancer Immunol.
Immunother. 2019; 68, 1949-1958.

Bellia, S.R., Feliciani, G., Del Duca, M., Monti, M.,
Turri, V., Sarnelli, A., Romeo, A., Kelson, |., Keisari, Y.,
Popovtzer, A., Ibrahim, T., Paganelli, G., Stanganelli,
I. Clinical evidence of abscopal effect in cutaneous
squamous cell carcinoma (cSCC) treated with
Diffusing alpha emitters Radiation Therapy (DaRT):
a case report. J. Contemp. Brachytherapy 2019;
11, 5: 449-457.

Popovtzer, A., Rosen feld, E., Mizrachi, A., Bellia,
SR., Ben-Hur, R., Feliciani, G., Sarnelli, MA., Arazi,
L., Deutch, L., Kelson, I., Keisari, Y. Initial safety
and tumor control results from a “first-in-human”
multicenter prospective trial evaluating a novel alpha-
emitting radionuclide for the treatment of locally
advanced recurrent squamous cell carcinomas of
the skin and head and neck. Int. J. Rad. Oncol. Biol.
& Phys. 2020, 106, 571-578.

Chapters and Reviews

Keisari Y. Tumor abolition and antitumor
immunostimulation by physico-chemical tumor
ablation. Frontiers Biosc. Landmark, 22: 310-347,
2017.
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Prof. Rafi Korenstein, Ph.D.

Department of Physiology and Pharmacology
Sackler Faculty of Medicine

=
MRAN Email: korens@post.tau.ac.il

Interaction of Nanomaterials and Electromagnetic

Fields with Cells

Positions
Professor Emeritus, Sackler Faculty of Medicine

Chair, Commission K of the Israel National Committee
for Radio Science of Israel Academy of Sciences
and Humanities on Electromagnetics in Biology
and Medicine

Editorial Board, Bioelectromagnetics

Research

The research activity addresses the following lines
of research:

Adsorption and uptake of nanoparticles by cells in
relation to drug delivery and toxicity; Enhancement of
uptake by electrical and chemical means. Treatment
of cancer by electrochemical based approach;
assessment of genetic and epigenetic risks following
in-vitro exposure to electromagnetic fields associated
with cell phone communication. Physiological
regulation and underlying mechanism of cell
membrane-cortical skeleton nanoscale mechanical
fluctuations. Research methods used include routine
cell biology and biochemical methodologies with
emphasis on special cutting edge light microscopies

possessing nanometric resolution such as Digital
Holographic Microscopy (see below).

Publications

Oziel, M., Hjouj, M., Rubinsky, B., Korenstein, R.
(2020) Multifrequency analysis of single inductive coil
measurements across a gel phantom simulation of
internal bleeding in the brain. Bioelectromagnetics
41, 21-33.

Oziel, M., Korenstein, R., Rubinsky, B. (2019) A brain
phantom study of a non-contact single inductive coil
device and the attendant algorithm for first stage
diagnosis of internal bleeding in the head. J Med
Devices. 14(1), 011102.

Ophir, N., Bar Shai, A., Korenstein, R., Kramer,
M.R., Fireman, E. (2019) Functional, inflammatory
and interstitial impairment due to artificial stone
dust ultrafine particles exposure. Occup Environ
Med 76(12), 875-879.

Oziel, M., Korenstein, R., Rubinsky, B. (2018) Non-
contact monitoring of temporal volume changes of
a hematoma in the head by a single inductive coil:
a numerical study. IEEE Trans Biomed Eng.

Hologram image of red blood cells (left), reconstructed phase image (middle) and 3D reconstruction of a single red blood

cell (right)
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Barbul, A., Singh, K., Horev—Azaria, L., Dasgupta,
S., Auth, T., Korenstein, R., Gompper G. (2018)
Nanoparticle-decorated erythrocytes reveal that
particle size controls the extent of adsorption, cell
shape, and cell deformability. ACS Appl Nano Mater
1, 3785-3799.

Banares M.A., Haase A., Tran L., Lobaskin V.,
Oberdoérster G., Rallo R., Leszczynski J., Hoet
P., Korenstein R., Hardy B., and Puzyn T. (2017)
CompNanoTox2015: novel perspectives from a
European conference on computational nanotoxicology
on predictive nanotoxicology. Nanotoxicology, DOI:
10.1080/17435390.2017.1371351.

Maguire C.M., Sillence K., Roesslein M., (....)
Korenstein R., Reidiker M., Wick P., Hole P,
Prina-Mello A. (2017) Benchmark of nanoparticle
tracking analysis on measuring nanoparticle sizing
and concentration. Journal of Micro- and Nano-

biometrics. European Respiratory Journal Open
Research, 2(1), 00086-2015

Toropova, A.P., Toropov, A.A., Benfenati, E.,
Korenstein, R., Leszczynska, D., Leszczynski, J.
(2015) Optimal nano-descriptors as translators of
eclectic data into prediction of the cell membrane
damage by means of nano metal-oxides. Environ
Sci Pollut Res Int 22, 745-757.

Turko, N.A., Barnea, I., Blum, O., Korenstein,
R., Shaked, N.T. (2015) Detection and controlled
depletion of cancer cells using photothermal phase
microscopy. J Biophotonics 8, 755-763.

Ben-Dov, N. and Korenstein R. (2015) The uptake
of HIV Tat peptide proceeds via two pathways which
differ from macropinocytosis. Biochim Biophys Acta
1848, 869-877.

Manufacturing 5 / 041002-1. Grants
Oziel M., Korenstein R., and Rubinsky B. (2017) 2016-2019  European Commission —Horizon 2020
Radar based technology for non-contact monitoring EC funded consortium on “High level
of accumulation of blood in the head: A numerical Integrated Sensor for Nanotoxicity
study. PLoS ONE 12(10): e0186381. Screening (achronym “HISENTS”).
Habaza, M., Kirschbaum, M., Guernth-Marschner, C., 2019-2023  European Commission — Horizon
Dardikman, G., Barnea, |., Korenstein, R., Duschl, 2020 EC funded consortium on:
C., Shaked, N.T. (2016) Rapid 3D refractive-index "Development and Implementation
imaging of live cells in suspension without labeling of a Sustainable Modelling Platform
using dielectrophoretic cell rotation. Advanced for Nanolnformatics" (achronym —
Science 4(2),1600205. "NanolnformaTIX").
Ophir N., Bar Shai A., Alkalay Y., Israeli S., Korenstein  2019-2022  EuroNanoMed Il on "Cationic gold
R., Kramer M.R., Fireman E. (2016) Artificial stone dust- particles mediated mRNA targeted
induced functional and inflammatory abnormalities delivery" (achronym — "CONCORD").
in exposed workers monitored quantitatively by
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The Wnt Signaling Pathway and Colorectal Cancer

Position new and potent read-through agents and treating

Associate Professor, Sackler Faculty of Medicine ~ different diseases by restoring expression of full-
length proteins.

Chair, Search Committee
3. Developing new anti-colorectal cancer treatment

strategies. Based on our read-through preliminary
Research results, a clinical trial was designed in collaboration
The lab focuses on the molecular and biochemical ~ Wwith Dr. Revital Kariv from the Sourasky Medical
aspects of the Wnt signal transduction pathway. Center. APC restoration is tested in inherited
This important pathway plays a major role in various ~ colorectal cancer caused by an APC germline
cellular processes including homeostasis, proliferation ~ nonsense mutation. Further analysis is conducted
and differentiation. Thus, aberrant activation of the  in colonic organoids - three-dimensional structures
cascade can be extremely harmful and is implicated ~ that mimic the gut and serve as an efficient tool in
in many cancer syndromes and especially colorectal ~ the investigation of cancer development.

cancer. Our aim is to understand the molecular events 4 The effect of Wnts on blood cells. Studying the
underlying Wnt signaling, as well as develop novel  \ynt pathways in blood cells is a completely new line
therapeutic strategies to fight colorectal cancer. of research. where we show that Wnts extend the

Current projects in the lab include: life span of erythrocytes and improve their quality

during storage and after transfusion.
1. Identifying and characterizing new Wnt signaling g g

components. We utilize different screening
approaches to identify novel components of the Wnt  Publications
cascade. Aldolase, EDD, CPE, HTRA1 and 14-3-3 Franke WW, Zimbelmann R, Dérflinger , Kuhn C,

are some of the new Wnt signaling regulators that  grey N, Heid H, Rosin-Arbesfeld R. (2015) Striatin
were isolated and characterized in our lab. family proteins, near-ubiquitous in mammalian cells,
2. Ribosomal Read-Through therapy. Certain as constitutive components of the cytoplasmic
compounds mediate ribosomal read-through of plagues of the zonulae adhaerentes of simple
premature stop codons. We are working on identifying epithelia, specific domains in the tessellate junctions

Colonic organoids

Day7  Days
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of stratified epithelia and the myocardiac composite
junctions. Cell Tissue Res 359(3):779-97.

Selvaraja P, Huanga JSW, Chena A, Skalka N, Rosin-
Arbesfeld R, Loh YP. (2015) Neurotrophic factor-a1
modulates NGF-induced neurite outgrowth through
interaction with Wnt-3a and Wnt-5a in PC12 cells
and cortical neurons. Mol. Cell. Neuro. 68:222-233.

Kuslansky Y, Sominsky S, Jackman A, Gamell
C, Monahan BJ, Haupt Y, Rosin-Arbesfeld R,
Sherman L. (2016) Ubiquitin ligase EBAP mediates
nonproteolytic polyubiquitylation of B-catenin
independent of the E6 oncoprotein. J Gen Virol
97:3313-30.

Caspi M, Firsow A, Rajkumar R, Skalka N, Moshkovitz
[, Munitz A, Pasmanik-Chor M, Greif H, Megido D,
Kariv R, Rosenberg DW, Rosin-Arbesfeld R. (2016).
A flow cytometry-based reporter assay identifies
macrolide antibiotics as nonsense mutation read-
through agents. J Mol Med (Berl). 94:469-482.

Feldman M, Hershkovitz, Sklan EH, Kahila Bar-Gal
G, Pap |, Szikossy |, Rosin-Arbesfeld R. (2016).
Detection of a tumor suppressor gene variant
predisposing to colorectal cancer in an 18th century
Hungarian mummy. PLoS One. 11:e0147217.

Skalka N, Caspi M, Lahav-Ariel L, Loh YP, Hirschberg
K and Rosin-Arbesfeld R. (2016) Carboxypeptidase
E (CPE) inhibits the secretion and activity of Wnt3a.
Oncogene. Jul 4. doi: 10.1038/0nc.2016.173.

Lahav-Ariel L, Caspi M, Thangaraj P, Hofmann I,
Hanson KK, Sklan EH, Werner Franke W, Avraham
KB, Rosin-Arbesfeld R. (2019) Striatin is a novel
modulator of cell adhesion. FASEB J. 33:4729-4740.

Rubinstein T, Shahmoon S, Zigmond E, Etan T,
Merenbakh-Lamin K, Pasmanik-Chor M, Har-
Zahav G, Barshack |, Vainer GW, Skalka N, Rosin-
Arbesfeld R, Varol C, Rubinek T, Wolf I. (2019).Klotho
suppresses colorectal cancer through modulation of
the unfolded protein response. Oncogene 38:794-
807.

Wittenstein, A. Caspi, M. David, Y. Shorer, Y. Nadar-
Ponniah, PT & Rosin-Arbesfeld.R. (2019) Serum
starvation enhances nonsense mutation readthrough.
J Mol Med 97:1695-1710.

Margalit S, Avraham S, Shahal T, Michaeli Y, Gilat
N, Magod P, Caspi M, Loewenstein S, Lahat G,
Friedmann-Morvinski D, Kariv R, Rosin-Arbesfeld R,
Zirkin S, Ebenstein Y. (2020) 5-hydroxymethylcytosine
as a clinical biomarker: Fluorescence-based assay for
high-throughput epigenetic quantification in human
tissues. Int J Can 146:115-122.

Kariv R, Caspi M, Fliss-Isakov N, Shorer Y, Shor Y,
Rosner G, Brazowski E, Beer G, Cohen S, Rosin-
Arbesfeld R. (2020) Resorting the function of the
colorectal cancer (CRC) gate keeper adenomatous
Polyposis Coli (APC). Int J Can 146:1064-1074.

Yedid N, Kalma Y, Malcov M, Amit A, Kariv R; Caspi Grants
M Rosin-Arbesfeld R*, Ben-Yosef D (2016) The 2016-2019 DOTAN RESEARCH CENTER in
effect of a germline mutation in the APC gene on HEMATO-ONCOLOGY - Wnt5a - a
B-catenin in human embryonic stem cells. BMC novel treatment for hematological
Cancer. *Equally corresponding authors. malignancy associated anemia
Palevski D, Levin-Kotler LP, Kain D, Naftali-ShaniN, 2018-2021  GIF - Systematic understanding
Landa N, Ben-Mordechai T, Konfino T, Holbova R, of APC stop codon mutation read-
Molotski N, Rosin-Arbesfeld R, Lang RA, Leor J. through
(2017) Loss of macrophage Wnt secretion improves 5448 5055 BSF — The Role of STRIPAK in Cell-
remodeling and function after myocardial infarction Cell Junctions
in mice. J Am Heart Assoc. 6(1).
Globus O, Evron T, Caspi M, Siman-Tov R, Rosin- 2018-2020 %thli::; F_’reljzlriz\p/)igitr:ggMi; rt]ic:)i; by
Arbesfeld R. (2017) High-temperature requirement
A1 (Htra1) — A novel regulator of canonical Wnt 2018-2020 Fondation Jéréme Lejeune — Macrolide
signaling. Sci Rep. 7:17995-18005. induced correction of mutations
Wolf |, Arbel-Rubinstein T, Shahmoon S, Merenbakh- causing Rett syndrome (RTT)
Lamin K, Etan T, Zigmond E, Pasmanik-Chor M, Har  2020-2022 Israel Cancer Association Grant,
Zahav G, Barshackl I, Vainer G, Skalka N, Rosin- Promoting personalized therapeutic
Arbesfeld R, Varol C, Rubinek T. (2018) Klotho intervention for FAP patients harboring
suppresses colorectal cancer through modulation APC nonsense mutations
of the unfolded protein response. Oncogene, doi:
10.1038/s41388-018-0489-4.
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Angiogenic Switch Using Rationally-Designed
Theranostic Nanomedicines

Positions
Professor, Sackler Faculty of Medicine

President, Israeli Chapter of the Controlled Release
Society (ICRS)

Chair, Tel Aviv University Institutional Animal Care
and Use Committee (IAUCUC)

Faculty Coordinator, Postgraduate Program in
Nanotechnology

Associate Editor, Advanced Drug Delivery Reviews

Associate Editor, Nanomedicine: Nanotechnology,
Biology and Medicine

Co-Editor-in-Chief, Clinical Cancer Drugs

Research

Our research interests include investigations relating
to tumor biology, tumor dormancy, mechanism of
action of angiogenesis inhibitors, self-assembly of
polymeric architectures and novel approaches to
target cancer. Throughout, we have maintained an
interest in understanding the biological rationale
for the design of polymer therapeutics suitable for
transfer into clinical testing. Our primary interests

are the molecular basis of tumor angiogenesis and
the rational design of polymer therapeutics. Our
research includes identification and characterization
of genes and microRNAs associated with the switch
from a dormant avascular tumor phenotype to a
fast-growing angiogenic tumor in human cancers
and their corresponding mouse models.

We focus on the design and characterization of novel
drug delivery platforms, including dendrimers and
hyperbranched polymer-based nanopatrticles, and
the design of highly-selective targeting molecules
integrating biology, chemistry, protein engineering,
computational approaches, material sciences
and nanotechnology to selectively guide drugs
into pathological sites. Our vision is that novel
approaches to target anticancer, anti-angiogenic
drugs, miRNA and siRNAs to endothelial and tumor
cells to potentially treat angiogenesis-dependent
diseases could transform cancer into a chronically-
manageable disease. Research methods used include
sequencing, gene cloning, quantitative RT-PCR,
immunofluorescence, cell culture, scanning electron
microscopy, mass spectrometry, MALS, AFM,
NMR, HPLC, in situ hybridization, bioinformatics,
polymer chemistry, molecular imaging, angiogenesis
assays, animal models of cancer (human xenografts

The angiogenic switch and the use of nano-
medicines such as Polymer Therapeutics
to treat angiogenic tumors. The enhanced
permeability and retention (EPR) effect al-
lows nanoconjugates to extravasate through
the tumor leaky vessels, accumulate in the
tumor bed selectively and internalize into
the tumor epithelial and tumor endothelial
cells via endocytosis.
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in mice, syngeneic and transgenic mice models),
pharmacokinetics and pharmacodynamics and 3D
printing.

Publications

Redy-Keisar O, Ferber S, Satchi-Fainaro R* and
Shabat D*, NIR Fluorogenic Dye as a Modular
Platform for Prodrug Assembly: Real-Time in vivo
Monitoring of Drug Release, ChemMedChem, 10(6):
999-1007 (2015). *Corresponding authors.

Scomparin A, Salmaso S, Eldar-Boock A, Ben-
Shushan D, Ferber S, Tiram G, Shmeeda H,
Landa-Rouben N, Leor J, Caliceti P, Gabizon A,
Satchi-Fainaro R, A comparative study of folate
receptor-targeted doxorubicin delivery systems:
dosing regimens and therapeutic index, Journal of
Controlled Release, 208 106-120 (2015).

Bonzi G, Salmaso S, Scomparin A, Eldar-Boock
A, Satchi-Fainaro R, Caliceti P, A novel pullulan
bioconjugate for selective breast cancer bone
metastases treatment, Bioconjugate Chemistry
26(3):489-501 (2015).

Tiram G, Segal E, Krivitsky A, Shreberk-Hassidim
R, Ferber S, Ofek P, Udagawa T, Edry L, Shomron
N, Roniger M, Kerem B, Shaked Y, Aviel-Ronen
S, Barshack I, Calder6n M, Haag R and Satchi-
Fainaro R, Identification of Dormancy-Associated
MicroRNAs for the Design of Osteosarcoma-Targeted
Dendritic Polyglycerol Nanopolyplexes, ACS Nano
10(2): 2028-2045 (2016).

Fisusi FA, Siew A, Chooi KW, Okubanjo O, Garrett N,
Lalatsa K, Serrano D, Summers I, Moger J, Stapleton
P, Satchi-Fainaro R, Schatzlein AG, Uchegbu IF,
Lomustine Nanoparticles Enable Both Bone Marrow
Sparing and High Brain Drug Levels — A Strategy for
Brain Cancer Treatments, Pharmaceutical Research
33 (5), 1289-1303 (2016).

Schwartz H, Blacher E, Amer M, Livneh N, Abramovitz
L, Klein A, Ben-Shushan D, Soffer S, Blazquez R,
Barrantes-Freer A, Muller M, Muller-Decker K, Stein
R, Tsarfaty G, Satchi-Fainaro R, Umansky V, Pukrop
T, Erez N, Incipient melanoma brain metastases
instigate astrogliosis and neuroinflammation, Cancer
Research, DOI: 10.1158/0008-5472.CAN-16-0485
(2016).

Golan M, Feinshtein V, Polyak D, Scomparin A,
Satchi-Fainaro R, David A, Inhibition of gene
expression and cancer cell migration by CD44v3/6-
targeted polyion complexes, Bioconjugate chemistry
27 (4), 947-960 (2016).

Ofek P, Calderén M, Sheikhi Mehrabadi F, Krivitsky
A, Ferber S, Tiram G, Yerushalmi N, Kredo-Russo
S, Grossman R, Ram Z, Haag R, Satchi-Fainaro R,
Restoring the oncosuppressor activity of microRNA-
34a in glioblastoma using a polyglycerol-based
polyplex, Nanomedicine: Nanotechnology, Biology
and Medicine, pii: S1549-9634(16)30063-6. doi:
10.1016 (2016).

Polyak D, Krivitsky A, Scomparin A, Eliyahu S,
Kalinski H, Avkin-Nachum S, Satchi-Fainaro R,
Systemic delivery of siRNA by aminated poly(a)
glutamate for the treatment of solid tumors, Journal
of Controlled Release, 257:132-142 (2017).

Baabur-Cohen H, Vossen L, Rune Kriiger H,
Eldar-boock A, Yeini E, Landa-Rouben N, Tiram
G, Wedepohl S, Markovsky E, Leor J, Calderén
M and Satchi-Fainaro R, In vivo comparative
study of distinct polymeric architectures bearing
a combination of paclitaxel and doxorubicin at a
synergistic ratio, Journal of Controlled Release,
257:118-131 (2017).

Krivitsky A, Polyak D, Scomparin A, Eliyahu S, Ori
A, Avkin Nachum S, Krivitsky V, Satchi-Fainaro R.
Structure-function correlation of aminated poly(a)
glutamate as siRNA nanocarriers. Biomacromolecules.
17:2787-2800 (2016).

Shatsberg Z, Zhang X, Ofek P, Malhotra S, Krivitsky
A, Scomparin A, Tiram G, Calderén M, Haag R,
Satchi-Fainaro R. Functionalized nanogels carrying
an anticancer microRNA for glioblastoma therapy,
Journal of Controlled Release, 239:159-68 (2016).

Gnaim S, Scomparin A, Li X, Baran PS, Rader
C, Satchi-Fainaro R, Shabat D. Tagging the
Untaggable: A Difluoroalkyl-Sulfinate Ketone-Based
Reagent for Direct C-H Functionalization of Bioactive
Heteroarenes, Bioconjugate Chemistry, 27:1965-71
(2016).

Hananya N, Eldar-Boock A, Bauer CR, Satchi-
Fainaro R, Shabat D, Remarkable Enhancement of
Chemiluminescent Signal by Dioxetane-Fluorophore
Conjugates: Turn-ON Chemiluminescence Probes
with Color Modulation for Sensing and Imaging,
Journal of the American Chemical Society (JACS).
138):13438-13446 (2016).

Alishekevitz D, Gingis-Velitski S, Kaidar-Person O,
Gutter-Kapon L, Scherer SD, Raviv Z, Merquiol E,
Ben-Nun'Y, Miller V, Rachman-Tzemah C, Timaner M,
Mumblat, llan N, Loven D, Hershkovitz D, Satchi-
Fainaro R, Blum G, P Sleeman J, Vlodavsky |, Shaked
Y, Macrophage-Induced Lymphangiogenesis and
Metastasis following Paclitaxel Chemotherapy Is
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Regulated by VEGFR3, Cell Reports 17:1344-1356
(2016).

Markovsky E, Eldar-Boock A, Ben-Shushan D,
Baabur-Cohen H, Yeini E, Many A, Pisarevsky E,
Aviel-Ronen S, Barshack |, Satchi-Fainaro R,
Targeting NCAM-expressing neuroblastoma with
polymeric precision nanomedicine, Journal of
Controlled Release, 249:162-172 (2017).

Zupanci¢ E, Curato C, Paisana M, Rodrigues C,
Porat Z, Viana AS, Afonso CAM, Pinto J, Gaspar R,
Moreira JN, Satchi-Fainaro R, Jung S, Florindo HF,
Rational design of nanoparticles towards targeting
antigen-presenting cells and improved T cell priming.
Journal of Controlled Release, 258:182-195 (2017).

Ferguson EL, Scomparin A, Hailu H, Satchi-Fainaro
R. HPMA Copolymer-phospholipase C and Dextrin-
Phospholipase A2 as Model Triggers for Polymer
Enzyme Liposome Therapy (PELT). Journal of Drug
Targeting, 21:1-33. (2017).

Markovsky E*, Vax E*, Ben-Shushan D, Eldar-
Boock A, Shukrun R, Yeini E, Barshack I, Caspi
R, Harari-Steinberg O, Pode-Shakked N, Dekel B,
Satchi-Fainaro R, Wilms' tumor NCAM-expressing
cancer stem cells as potential therapeutic target
for polymeric nanomedicine, Molecular Cancer
Therapeutics, 16, 2462-72 (2017).

Eldar-Boock A, Blau R, Ryppa C, Baabur-Cohen
H, Many A, Vicent MJ, Kratz F, Sanchis J, Satchi-
Fainaro R. Integrin-Targeted Nano-Sized Polymeric
Systems for Paclitaxel Conjugation: A Comparative
Study. Journal of Drug Targeting. 8:1-16 (2017).

Hananya N, Green O, Blau R, Satchi-Fainaro R*,
Shabat D*, Highly-Efficient Chemiluminescence
Probe for Detection of Singlet Oxygen in Living Cells.
Angewandte Chemie Int Ed Engl., doi: 10.1002/
anie.201705803 (2017). Co-Corresponding authors.

Green O, Gnaim, S, Blau R, Eldar-Boock A, Satchi-
Fainaro R, Shabat D, Near-infrared dioxetane
luminophores with direct chemiluminescence
emission mode. Journal of the American Chemical
Society (JACS) 139:13243-13248 (2017).

Ferber S*, Tiram G*, Sousa-Herves A*, Eldar-Boock
A, Krivitsky A, Ofek P, Scomparin A, Yeini E, Vossen
LI, Licha K, Grossman R, Ram Z, Henkin J, Ruppin
E, Auslander N, Haag R, Calderén M and Satchi-
Fainaro R. Co-targeting the tumor endothelium
and P-selectin-expressing glioblastoma cells leads
to a remarkable therapeutic outcome. eLife, pii:
€25281(2017).

Krivitsky A*, Polyak D*, Scomparin A, Eliyahu S,
Ofek P, Tiram G, Kalinski H, Avkin-Nachum S, Feiner

Gracia N, Albertazzi L, Satchi-Fainaro R. Amphiphilic
poly(a)glutamate polymeric micelles for systemic
administration of siRNA to tumors. Nanomedicine,
2017 *equal contribution.

Gibori H, Eliyahu S, Krivitsky A, Ben-Shushan D,
Epshtein Y, Ofek P, Lee JS, Ruppin E, Merquiol E, Blum
G, and Satchi-Fainaro R. An amphiphilic polymeric
nanocarrier bearing a synergistic combination of
miR-34a-PLK1 siRNA for pancreatic cancer therapy,
Nature Communications, (2017).

Zupancic E, Curato C, Kim JS, Yeini E, Porat Z, Viana
AS, Globerson-Levin A, Waks T, Eshhar Z, Moreira
JN, Satchi-Fainaro R, Eisenbach L, Jung S, Florindo
HF. Nanoparticulate vaccine inhibits tumor growth
via improved T cell recruitment into melanoma and
huHER2 breast cancer, Nanomedicine, 14(3):835-
847 (2018).

Eilon-Shaffer T*, Roth-Konforti M*, Eldar-Boock A,
Satchi-Fainaro R, Shabat D, ortho-Chlorination
of phenoxy 1,2-dioxetane yields superior
chemiluminescent probes for in vitro and in vivo
imaging. Organic & Biomolecular Chemistry,
16(10):1708-1712 (2018). *Equal contribution

Vossen LI*, Markovsky E*, Eldar-Boock A,
Tschiche HR, Wedepohl S, Pisarevsky E, Satchi-
Fainaro R*, Calderon M*, Pegylated Dendritic
Polyglycerol Conjugate Targeting Ncam-
Expressing Neuroblastoma: Limitations and
Challenges. Nanomedicine, 14(4):1169-1179 (2018).
*Corresponding authors.

Blau R, Epshtein Y, Tiram G, Pisarevsky E, Israeli S,
Yeini E, Krivitsky A, Eldar-Boock A, Ben-Shushan
D, Green O, Ben-Nun Y, Merquiol E, Schwartz H,
Blum G, Erez N, Grossman R, Ram Z, Shabat D,
Satchi-Fainaro R, Image-Guided Surgery Using
Near-Infrared Turn-ON Fluorescent Nanoprobes for
Precise Detection of Tumor Margins, Theranostics,
24;8(13):3437-3460 (2018).

Krivitsky A, Krivitsky V, Polyak D, Scomparin A,
Eliyahu S, Gibori H, Yeini E, Pisarevsky E, Avkin-
Nachum S, Satchi-Fainaro R, Molecular weight-
dependent activity of aminated poly(a)glutamates as
siRNA nanocarriers, Polymers, 10(5) 548-570 (2018).

Tiram G*, Ferber S*, Ofek P, Krivitsky A, Yeini E,
Amsalem O, Aimog N, Henkin J, Ben-Shushan D,
Eldar-Boock A, Lee JS, Ruppin E, Yavin E, Grossman
R, Ram Z, Calderén M, Haag R, Satchi-Fainaro
R, Reverting the molecular fingerprint of tumor
dormancy as a therapeutic strategy for glioblastoma,
FASEB J, doi: 10.1096/fj.201701568R (2018).
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Gnaim S, Scomparin A, Das S, Satchi-Fainaro R,
Shabat D, Real-Time Monitoring of Prodrug Activation
by Direct-Mode of Chemiluminescence. Angew
Chem Int Ed Engl., 16;57(29):9033-9037 (2018).

Sainz V, Moura L, Peres C, Matos Al, Viana AS,
Wagner AM, Ramirez JEV, Barata T, Gaspar M,
Brocchini S, Zloh M, Peppas NA, Satchi-Fainaro
R, Florindo HF, a-Galactosylceramide and peptide-
based nano-vaccine synergistically induced a
strong tumor suppressive effect in melanoma. Acta
Biomaterialia, 76:193-207 (2018).

Zafir-Lavie |, Sherbo S, Goltsman H, Badinter F, Yeini
E, Ofek P, Tal O, Shapir N, Miari R, Neil GA, Benhar |,
Satchi-Fainaro R, Successful gene therapy obtained
by fibroblasts expressing anti-HER2 antibody for
HER2-positive breast cancer brain metastases,
Journal of Controlled Release, 291:80-89 (2018).

Gnaim S, Scomparin A, Eldar-Boock A, Bauer
CR, Satchi-Fainaro, R, Shabat D, Light emission
enhancement by supramolecular complexation of
chemiluminescence probes designed for bioimaging,
Chemical Science, (2019).

Doron H, Amer M, Ershaid N, Blazquez R, Shani
O, Lahav TG, Cohen N, Adler O, Hakim Z, Pozzi
S, Scomparin A, Cohen J, Yassin M, Monteran L,
Grossman R, Tsarfaty G, Luxenburg C, Satchi-
Fainaro R, Pukrop T, Erez N. Inflammatory activation
of astrocytes facilitates melanoma brain tropism
via the CXCL10-CXCRa3 signaling axis. Cell Rep.
2019;28:1785-1798.€6.

Reviews

Scomparin A, Polyak D, Krivitsky A, Satchi Fainaro
R, Achieving successful delivery of oligonucleotides
— From physico-chemical characterization to in vivo
evaluation, Biotechnology Advances, 33 (6pt3) 1294-
1309 (2015).

Blau R, Krivitsky A, Epshtein Y, Satchi-Fainaro R, Are
nanotheranostics and nanodiagnostics-guided drug
delivery stepping stones toward precision medicine?
Drug Resistance Updates, in press (2016).

Ofek P, Tiram G, Satchi-Fainaro R, RNAi Anti-
angiogenic Nanomedicines, Advanced Drug Delivery
Reviews, in press (2016).

Blau R, Krivitsky A, Epshtein Y, Satchi-Fainaro R. Are
nanotheranostics and nanodiagnostics-guided drug
delivery stepping stones towards precision medicine?
Drug Resistance Updates, 27:39-58 (2016).

Ofek P, Tiram G, Satchi-Fainaro R. Angiogenesis
regulation by nanocarriers bearing RNA interference.
Advanced Drug Delivery Reviews, in press (2017).

Blau R, Neeman M, Satchi-Fainaro R, Emerging
nanomedical solutions for angiogenesis regulation,
Advanced Drug Delivery Reviews, in press (2017).

Scomparin A, Florindo HF, Tiram G, Satchi-Fainaro
R, Two-step polymer- and liposome- enzyme prodrug
therapies for cancer: PDEPT and PELT concepts
and future perspectives, Advanced Drug Delivery
Reviews, in press (2017).

Satchi-Fainaro R, Vicent MJ, Richardson S, Editorial-
Professor Ruth Duncan Coined the Term Polymer
Therapeutics, Journal of Drug Targeting, in press
(2017).

Gibori H, Eliyahu S, Krivitsky A, Ben-Shushan D,
Epshtein Y, Tiram G, Blau R, Ofek P, Sang Lee J,
Ruppin E, Landsman L, Barshack |, Golan T, Merquiol
E, Blum G and Satchi-Fainaro R, Amphiphilic
nanocarrier-induced modulation of PLK1 and
miR-34a leads to improved therapeutic response
in pancreatic cancer, Nature Communications, 9(1):16
(2018).

Zupancic¢ E, Curato C, Kim JS, Yeini E, Porat Z, Viana
AS, Globerson-Levin A, Waks T, Eshhar Z, Moreira
JN, Satchi-Fainaro R, Eisenbach L, Jung S, Florindo
HF. Nanoparticulate vaccine inhibits tumor growth
via improved T cell recruitment into melanoma and
huHER2 breast cancer, Nanomedicine, 14(3):835-
847 (2018).

Eilon-Shaffer T*, Roth-Konforti M*, Eldar-Boock A,
Satchi-Fainaro R, Shabat D, ortho-Chlorination
of phenoxy 1,2-dioxetane yields superior
chemiluminescent probes for in vitro and in vivo
imaging. Organic & Biomolecular Chemistry,
16(10):1708-1712 (2018). *Equal contribution

Vossen LI*, Markovsky E*, Eldar-Boock A,
Tschiche HR, Wedepohl S, Pisarevsky E, Satchi-
Fainaro R*, Calderon M*, Pegylated Dendritic
Polyglycerol Conjugate Targeting Ncam-
Expressing Neuroblastoma: Limitations and
Challenges. Nanomedicine, 14(4):1169-1179 (2018).
*Corresponding authors

Blau R, Epshtein Y, Tiram G, Pisarevsky E, Israeli S,
Yeini E, Krivitsky A, Eldar-Boock A, Ben-Shushan
D, Green O, Ben-Nun Y, Merquiol E, Schwartz H,
Blum G, Erez N, Grossman R, Ram Z, Shabat D,
Satchi-Fainaro R, Image-Guided Surgery Using
Near-Infrared Turn-ON Fluorescent Nanoprobes for
Precise Detection of Tumor Margins, Theranostics,
24;8(13):3437-3460 (2018).
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Krivitsky A, Krivitsky V, Polyak D, Scomparin A,
Eliyahu S, Gibori H, Yeini E, Pisarevsky E, Avkin-
Nachum S, Satchi-Fainaro R, Molecular weight-
dependent activity of aminated poly(a)glutamates as
siRNA nanocarriers, Polymers, 10(5) 548-570 (2018).

chemotherapeutic drug molecules
with a ketone functional group and
employing it for Antibody-drug
conjugates application.

2016-2021 Morris Kahn Foundation, 3D-printed
Tiram G*, Ferber S*, Ofek P, Krivitsky A, Yeini E, cancer modeling.
Amsalem O, Almog N, Henl.<|n J; Bgn-Shushan D, 2017-2020 European Innovative Research &
Eldar-Boock A, Lee JS, Ruppin E, Yavin E, Grossman . )
, S Technological Development Projects
R, Ram Z, Calderén M, Haag R, Satchi-Fainaro in Nanomedicine. framework of
R, Reverting the molecular fingerprint of tumor the ERA-NET Eu,roNanoMed-II'
dormancy as a therapeutic strategy for glioblastoma, Multi ] S
. : ultiNano@MBM (Co-Pls: Florindo,
FASEB J, doi: 10.1096/j.201701568R (2018). Jung, Recio)
Gnaim S, Scomparin A, Das S, Satchi-Fainaro R, 516 5501 \1SCA-ITN-2017: Innovative Training
Shabat D, Real-Time Monitoring of Prodrug Activation Networks, Bio-orthogonal catalysis
by Direct-Mode of Chemiluminescence. Angew ’
for cancer thera HERACAT).
Chem Int Ed Engl., 16;57(29):9033-9037 (2018). Py (T i
2018-2023  Israel Science Foundation (ISF) grant,
Elucidating tumor-host interactions
Grants to design precision nanomedicines
2014-2019  European Research Council (ERC) for the prevention and treatment of
Consolidator Award. PolyDorm: melanoma.
“Uncr(])verlng th;etmolecu(ljar and CeIIL:cIar 2018-2025  Israel Cancer Research Foundation
nrw]ec ar.wlsml ot tumor fo:\mancy or (ICRF) Professorship, P-selectin—-
the ratlc:qu de”S|gn of theranostic targeted nanomedicines and
nanomedicines immunotherapy for brain metastases
2016-2020 Merck Global Healthcare (co-Pl, prevention.
Shabat), Tagging of heteroaryl
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Prof. Yosef Shiloh, Ph.D.

Department of Human Molecular Genetics and

Biochemistry E-mail: yossih@post.tau.ac.il

Lab web site: http://www.tau.

Sackler Faculty of Medicine

D

ac.il/~yossih/

The ATM-Mediated DNA Damage Response

Positions
Professor Emeritus, Sackler Faculty of Medicine

David and Inez Myers Chair in Cancer Genetics

ICRF Research Professorship

Research

Our laboratory investigates the cellular DNA damage
response. This research stems from our interest in
the human genetic disorder ataxia-telangiectasia
(A-T), in which a central axis of the DNA damage
response is missing.

Genetic defects in the DNA damage response lead
to genomic instability syndromes, which usually
include tissue degeneration, cancer predisposition,
and sensitivity to specific DNA damaging agents. A
prototype genomic instability syndrome is A-T. The
disease is characterized by neuronal degeneration,

Microscopic image of a slice of mouse cerebellum in culture.
The cells stained green are called Purkinje cells. These cells
are the first to be damaged and lost in A-T patients. Such
cultures are used to study the DNA damage response in
this complex organ.

immunodeficiency, chromosomal instability, sensitivity
to ionizing radiation, and cancer predisposition. Our
lab has been investigating A-T since its establishment
in 1985. In 1995, after 8 years of intensive work,
we identified the gene that is defective (mutated) in
A-T patients and called it ATM (A-T, Mutated). We
went on to study the activity of its product, the ATM
protein, which turned out to be an enzyme with an
activity alled “protein kinase”.

Our current research is aimed at a broader
understanding of the ATM-mediated DNA damage
response. Particular attention is paid to the
molecular and physiological basis of A-T, which
may eventually lead to new treatment modalities
for the disease. We investigate this system with
cell biology methods, gene targeting in mice, and
systems biology strategies including high-throughput
screens, advanced proteomics and bioinformatics. A
study is underway aimed at understanding the DNA
damage response in the part of the brain called the
cerebellum, which is badly damaged in A-T patients.
Another project is searching for a drug treatment
for A-T patients based on our recent understanding
of the disease.

Publications

Meir, M., Galanty, Y., Kashani, L., Blank, M., Khosravi,
R., Fernandez-Avila, M.J., Cruz-Garcia, A., Star, A.,
Shochat, L., Thomas, Y., Garrett, L.J., Chamovitz,
D.A., Bodine, D.M., Kurz, T., Huertas, P, Ziv, Y., and
Shiloh, Y. (2015) The COP9 signalosome is vital for
timely repair of DNA double-strand breaks. Nucleic
Acids Res. 43: 4517-4530.

Tal E, Shiloh Y. (2017) Monitoring the ATM-mediated
DNA damage response in the cerebellum using
organotypic cultures. Methods Mol Biol 1599 419-
430.

Gavish-lzakson, M., Bhavana, VB, Elkon, R., Prados-
Carvajal, R., Barnabas, G.D., Pineiro Ugalde, A.,
Agami, A., Geiger, T., Huertas, P, Ziv, Y., and Shiloh,
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Y. (2018) Nuclear poly(A)-binding protein 1 is an ATM
target and essential for DNA double-strand break
repair. Nucleic Acids Res. 46:730-747.

Baranes-Bachar, K., Levy-Barda, A., Oehler, J., Reid,
D.A., Soria-Bretones, I., Vos, T.C., Chung, D., Park,
Y., Liu, C., Yoon, J.-B., Li, W., Dellaire, G., Misteli, T.,
Huertas, P,, Rothenberg, E., Ramadan, K., Ziv, Y., and
Shiloh, Y. (2018) The ubiquitin E3/E4 ligase, UBE4A,
fine-tunes protein ubiquitylation and accumulation
at sites of DNA damage facilitating double-strand
break repair. Mol. Cell 69:866-878.

Tal E, Alfo M, Zha S, Barzilai A, De Zeeuw Cl, Ziv
Y, Shiloh Y. (2018) Inactive Atm abrogates DSB
repair in mouse cerebellum more than does Atm
loss, without causing a neurological phenotype.
DNA Repair (Amst). 72:10-17.

Jachimowicz RD, Beleggia F, Isensee J, Velpula BB,
Goergens J, Bustos MA, Doll MA, Shenoy A, Checa-
Rodriguez C, Wiederstein JL, Baranes-Bachar K,
Bartenhagen C, Hertwig F, Teper N, Nishi T, Schmitt
A, Distelmaier F, Lidecke HJ, Albrecht B, Kriiger
M, Schumacher B, Geiger T, Hoon DSB, Huertas
P, Fischer M, Hucho T, Peifer M, Ziv Y, Reinhardt
HC, Wieczorek D, Shiloh Y. UBQLN4 represses

transcriptome analysis. J Mol Biol. 2019;431:2398-
2406.

Reviews

Tal, E. and Shiloh, Y. (2016) Monitoring the ATM-
mediated DNA damage response in the cerebellum
using organotypic cultures. Methods in Molecular
Biology 1599:419-430.

Barzilai, A., Schumacher, B., and Shiloh, Y.
(2017) Genome instability: linking ageing and
brain degeneration. Mechanisms of Ageing and
Development 161 (PtA):4-18.

Shiloh, Y., and Lederman, H. (2017) Ataxia-
telangiectasia (A-T): an emerging dimension of
premature ageing. Ageing Research Reviews 33:76-
88.

Antoniou N, Lagopati N, Balourdas DI, Nikolaou M,
Papalampros A, Vasileiou PVS, Myrianthopoulos V,
Kotsinas A, Shiloh Y, Liontos M, Gorgoulis VG. The
role of E3, E4 Ubiquitin Ligase (UBE4B) in human
pathologies. Cancers (Basel). 2019;12(1).

homologous recombination and is overexpressed Grants
in aggressive tumors. Cell. 2019. pii: S0092- 2014 - 2021 Israel Cancer Research Fund (ICRF
8674(18)31516-2. Professorship)
Hait TA, Maron-Katz A, Sagir D, Amar D, Ulitsky I, 2015-2020 The A-T Children’s Project
Linhart C, Tanay A, Sharan R, Shiloh Y, Elkon R, 2016-2020 US-Israel Binational Science
Shamir R. The EXPANDER integrated platform for Foundation
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Prof. llan Tsarfaty, Ph.D.

Department of Clinical Microbiology and

=
MR F-mail: ilants@post.tau.ac.il

Met Proto-Oncogene and its Ligand, HGF/SF and

Breast Cancer

Position
Associate Professor, Sackler Faculty of Medicine

Israeli Representative, Euro Bioimaging

Research

Breast cancer is the most common malignant disease
in western women. In the majority of cases, the
cause of death in cancer patients is not the primary
tumors, but complications derived from metastases.
Cancer cell motility, invasion, and metabolism are
fundamental steps in metastasis. MET, a tyrosine
kinase receptor and its ligand, Hepatocyte Growth
Factor/Scatter Factor (HGF/SF), induce specific
signal transduction and metabolic pathways in
tumor cells, leading to cell motility and invasion.
MET FDA approved, and novel inhibitors are ideal
for the treatment of patients with aberrant MET
expression.

We are studying the effect of MET induced different
motility patterns in ER-HER2 positive and TNBC
cell lines. We developed classical image analysis
and machine learning (ML) infrastructure to

evaluate single-cell motility based on kinetic and
morphological parameters. The single-cell machine
learning uncovered a unique sub-population in the
TNBC cell line that is abolished upon MET inhibition
and chemotherapy. We are modeling this unique
motility and studying the molecular mechanisms
of this process. We are also developing single-cell
infrastructure to screen for anti-MET and other driver
gene product inhibitors. We are also evaluating the
possibility to use this infrastructure for personalizing
treatment for cancer patients

We hypothesize that MET constitutive activation
initiates tumorigenicity in association with inherited
driver modifier genes (IDMGs). We have created
a novel mice model based on 20 CC lines baring
different genetic backgrounds that overexpress
the mutated MET receptor (Metmut-CC). We
show that MET and specific IDMGs induce non -
compaction cardiomyopathy of the heart muscle,
which leads to embryo lethality. We also identified
30 MET-IDMGs candidates that promote oncogenic
signaling that dictates the development of MET
induced carcinomas, lymphomas or sarcomas. The
expression levels of those genes, in combination

Met localization in blebbing cells

Mimp localization in mitochondrial cells (Red inner mito-
chondria marker, Green Mimp-GFP)
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with MET, increase the prognostic capability by two
orders of magnitude.

New evidence demonstrates that the crosstalk
between p53/BRCA1 and MET signaling plays a
significant role in tumor development and in response
to therapy. Li-Fraumeni syndrome (LFS) is a rare
cancer predisposition inherited in an autosomal
dominant fashion that involves a germline mutation
of tumor protein 53 (TP53). We are developing a
deleted p53, BRCA1-CC animal in stand-alone, or in
combination with Metmu models. Using the deleted
p53 model, we isolated p53 specific IDMGs that
dictate the development of sarcoma, lymphoma, and
germ cell tumor. We are using the crisper analysis
to study the role of these newly identified IDMGs
in tumorigenesis and metastasis

The potential benefits of applying machine learning
methods to omics data are becoming increasingly
apparent, especially in clinical settings. We are
utilizing molecular, cellular patho radiomics ML
approaches to study the molecular mechanism
of MET/p53/BRCA in tumorogenesis, isolating
novel targets and developing new modalities for
personalized, targeted therapy

QTL analysis defines a region in the genome that
contains many genes. Only a few of those genes
are the IDMGs that we are trying to isolate. We are
using classical bioinformatics and ML to develop a
knowledge-based candidate gene selection method.
Based on this approach, we isolated several candidate
IDMGs. We hypothesize that digital pathology and
CT-derived radiomic features of MET/p53/BRCA-
induced tumors can characterize tumor development,
have prognostic value, and are in association with
modifier genes. We are developing ML to study the
digital pathology and radiomic features to distinguish
differences in tumor types and correlate with gene
association using QTL analysis. We are performing
Kaplan-Meier and Cox regression based on features
to build a prognostic model for overall survival.

Our previous research had an essential contribution
to the use of MET inhibitor as a novel target for
therapy. We hope that our current basic research
will further contribute to the identification of novel
MET/p53/BRCA targets and biomarkers that will

on Met concentration and can be dramatically
reduce upon inhibition of the receptor and it’s
signaling pathway; Whole animal spectral imaging
enabled detection of sub-millimeter metastases
demonstrating fast developing micrometastatic
spread of the tumor; Macro to Micro and two photon
confocal imaging demonstrated HGF/SF-induced
changes in blood flow at single vessel resolution,
localization of metalloprotease and catapsine activity
at the tumor edge and increase in single cell motility.

Met molecular imaging demonstrated that Met
signaling modulation plays a major role in breast
cancer tumor growth and development. These
emerging MI modalities may help tailor Met-targeted
therapy.

Publications

Huang B, Jolly MK, Lu M, Tsarfaty I, Ben-Jacob
E, Onuchic JN. Modeling the transitions between
collective and solitary migration phenotypes in cancer
metastasis. Sci Rep. 2015. 5:17379.

Hecht |, Natan S, Zaritsky A, Levine H, Tsarfaty I,
Ben-Jacob E. The motility-proliferation-metabolism
interplay during metastatic invasion. Sci Rep. 2015.
4;5:13538.

Hecht |, Bar-El Y, Balmer F, Natan S, Tsarfaty
I, Schweitzer F, Ben-Jacob E. Tumor invasion
optimization by mesenchymal-amoeboid
heterogeneity.Sci Rep. 2015. 5:10622. Erratum in:
Sci Rep. 2015;5:12121.

Zaritsky A, Natan S, Kaplan D, Ben-Jacob E, Tsarfaty
I. Live time-lapse dataset of in vitro wound healing
experiments. Gigascience. 2015. ;4:8.

Bar-Lev Y, Moshitch-Moshkovitz S, Tsarfaty G,
Kaufman D, Horev J, Resau JH, Tsarfaty I. Mimp/
Mtch2, an obesity susceptibility gene, induces
alteration of fatty acid metabolism in transgenic
mice. PLoS One. 2016;11.

Kidron D, Bar-Lev Y, Tsarfaty I, Many A, Tauman
R. The effect of maternal obstructive sleep apnea
on the placenta. Sleep. 2019;42(6).

Grant
facilitate targeted personalized therapy. rants . )
2017-2019 Israel Science Foundation
To study Met activation by HGF/SF in vivo, we used a )
xenograft mouse model in which DA3 cells expressing ~ 2004-2020  Breast Cancer Research Foundation
the fluorescent protein mCherry (DA3-mCherry) are  2017-2021 Israel Science Foundation
injected orthotropicly into mice mammary glands. . .
Contrast media ultrasound-based Met functional 2020-2021 Leon Recanati Heritage Center
molecular imaging (FMI) demonstrated that HGF/
SF-induced increased hemodynamics is dependent
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ignificant myocardial regeneration occurs in the neonatal heart
of a mouse after injury. Cardiomyocyte proliferation is indicated
by positive nuclear staining for phospho histone 3 (purple) — Tal
Konfino, Natali Landa, Yoni Leor.
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Prof. Bernard Attali, Ph.D.

Department of Physiology & Email: battali@post.tau.ac.i
PharmaCO|Ogy http://wwwz2.tau.ac.il/Person/

medicine/researcher.as-
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Normal and Diseased Potassium Channels in Human
Brain and Heart

Position concern of our research. We focus our interest on
Professor, Sackler Faculty of Medicine potassium channels because they play crucial roles

] ] o o in many cellular functions such as shaping cardiac
Andy Libach Professorial Chair in Clinical gnq heuronal action potentials, tuning neuronal
Pharmacology and Toxicology firing patterns, synaptic integration or modulating
neurotransmitter release. Using the powerful
combination of molecular biology, biophysics,
biochemistry and electrophysiology, our research
aims at elucidating the structural, biophysical and
physiological attributes of potassium channels in
human brain and heart and whose mutations lead to

Research

Reaching an understanding in molecular terms of
the mechanisms by which changes in membrane
potential regulate cellular events is the main

control 25 yM NH29 wash

40 mV
200 ms

Activation of M-type potassium channels by our homemade NH29 opener inhibits
evoked spike discharge in dorsal root ganglion sensory neurons.

83 51
Docking of the NH29 gating-modifier molecule onto the voltage
sensor domain of the Kv7.2 potassium channel.
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major neurological and cardiovascular disorders like
epilepsy, myokymia, atrial or ventricular fibrillation.

Publications
Manuscripts

Patrich E, Piontkewitz Y, Peretz A, Weiner |, Attali
B. (2016). Maturation- and sex-sensitive depression
of hippocampal excitatory transmission in a rat
schizophrenia model. Brain Behav Immun. 51:240-51.

Patrich E, Piontkewitz Y, Peretz A, Weiner |, Attali
B. (2016). Maternal immune activation produces
neonatal excitability defects in offspring hippocampal
neurons from pregnant rats treated with poly I:C.
Sci Rep. 8;6:19106.

Strulovich R, Tobelaim WS, Attali B, Hirsch JA. (2016)
Structural insights into the M-Channel proximal
C-terminus/calmodulin complex. Biochemistry.
55:5353-65.

Ding Q, Fang S, Chen X, Wang Y, Li J, Tian F, Xu
X, Attali B, Xie X, Gao Z. (2017) TRPA1 channel
mediates organophosphate-induced delayed
neuropathy. Cell Discov. 3:17024.

Haron-Khun S, Weisbrod D, Bueno H, Yadin D,
Behar J, Peretz A, Binah O, Hochhauser E, Eldar
M, Yaniv Y, Arad M, Attali B. (2017) SK4 K+ channels
are therapeutic targets for the treatment of cardiac
arrhythmias. EMBO Mol Med. 9:415-429.

Tobelaim WS, Dvir M, Lebel G, Cui M, Buki T, Peretz
A, Marom M, Haitin Y, Logothetis DE, Hirsch JA,
Attali B. (2017) Competition of calcified calmodulin
N lobe and PIP2 to an LQT mutation site in Kv7.1
channel. Proc Nat/ Acad Sci USA. 114:E869-E878.

Lezmy J, Lipinsky M, Khrapunsky Y, Patrich E,
Shalom L, Peretz A, Fleidervish 1A, Attali B. (2017)
M-current inhibition rapidly induces a unique CK2-
dependent plasticity of the axon initial segment.
Proc Natl Acad Sci USA. pii: 201708700.

Meisel E, Tobelaim W, Dvir M, Haitin Y, Peretz A,
Attali B. (2018) Inactivation gating of Kv7.1 channels
does not involve concerted cooperative subunit
interactions. Channels (Austin). 12(1):89-99.

Bueno-Levy H, Weisbrod D, Yadin D, Haron-Khun
S, Peretz A, Hochhauser E, Arad M, Attali B. (2020)
The hyperpolarization-activated cyclic-nucleotide-
gated channel blocker ivabradine does not prevent
arrhythmias in catecholaminergic polymorphic
ventricular tachycardia. Front Pharmacol.10:1566.

Lezmy J, Gelman H, Katsenelson M, Styr B,
Tikochinsky E, Lipinsky M, Peretz A, Slutsky |, Attali B
(2020). M-current inhibition in hippocampal excitatory
neurons triggers intrinsic and synaptic homeostatic
responses at different temporal scales. J. Neurosci.
In press.

Reviews

Alexander SP, Kelly E, Marrion N, Peters JA, Benson
HE....Attali, B..et CGTP Collaborators. (2015) The
Concise Guide to PHARMACOLOGY 2015/16:
Overview. Br J Pharmacol. 172:5729-43.

Attali B, Gao ZB. (2016). lon channels research in
the post-genomic era. Acta Pharmacol Sin. 37:1-3.

Weisbrod D, Khun SH, Bueno H, Peretz A, Attali
B. (2016). Mechanisms underlying the cardiac
pacemaker: the role of SK4 calcium-activated
potassium channels. Acta Pharmacol Sin. 37:82-97.

Alexander SP, Kelly E, Marrion NV, Peters JA,
Faccenda E, Harding SD, Pawson AJ, Sharman JL,
Southan C, Buneman OP, Cidlowski JA, Christopoulos
A, Davenport AP, Fabbro D, Spedding M, Striessnig
J, Davies JA; CGTP Collaborators (incl Attali B).
(2017) THE CONCISE GUIDE TO PHARMACOLOGY
2017/18: Overview. BrJ Pharmacol. 174 Suppl 1:51-
S16.

Grants

Tobelaim WS, Dvir M, Lebel G, Cui M, Buki T, Peretz ) . )
A, Marom M, Haitin Y, Logothetis DE, Hirsch JA, Attali  2018-2021 'Sr"‘;' i‘i'ggc‘? F‘;””datt'f’”’ Ca',mO?(“";
B. (2017) Ca2+-Calmodulin and PIP2 interactions at ant : };n erallc lons in kv
the proximal C-terminus of Kv7 channels. Channels potassium channels
(Austin). doi: 10.1080/19336950.2017.1388478. 2020-2022  Kamin, SK4 K+ channel blockers: a
Meisel E, Tobelaim W, Dvir M, Haitin Y, Peretz A, new treatment for atrial fibrillation
Attali B. (2018) Inactivation gating of Kv7.1 channels
does not involve concerted cooperative subunit
interactions. Channels (Austin). 12:89-99.
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Prof. Nathan Dascal, Ph.D.
Dept. of Physiology and

Pharmacology

Sackler School of Medicine

D

org/dascal/

Signal Transduction by Neurotransmitters in Brain and
Heart in Health and Disease

Position

Professor of Physiology, Sackler Faculty of Medicine

Morris and Helen Mauerberger Chair for
Neuropharmacology

Research

Electrical activity of excitable cells is their most
important feature, which allows the performance of
fundamental functions of brain, heart and muscle.
We are addressing a key issue in modern cardiology
and neurobiology: how neurotransmitters regulate
cardiac cells and neurons by acting on ion channels
- proteins that underlie the electrical activity in these
cells; and how errors in these processes cause
disease. Main projects in the lab:

Function and regulation of receptors, G proteins, Ca?*
and K* channels in health and disease; lon channel-
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related hereditary cardiac and neurological disorders
(channelopathies); Mechanisms of coupling of G
protein-coupled receptors with effectors; Molecular
mechanisms of bipolar disorder.

Research methods: Electrophysiology,
Neurophysiology, Heterologous Expression,
Protein Biochemistry, Fluorescence Resonance
Energy Transfer (FRET), Molecular biology,
Mathematical and Kinetic Modeling and Simulation,
Immunocytochemistry

Publications

Benmocha Guggenheimer A, Almagor L,
Tsemakhovich V, Tripathy DR, Hirsch JA,Dascal
N. Interactions between N and C termini of a1C
subunit regulate inactivation of CaV1.2 L-type Ca(2+).
Channels (Austin). 2016;10:55-68.
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Studying GIRK channels expressed in a heterol-
ogous system (Xenopus oocytes). Intramolecular
fluorescence resonance energy transfer (i-FRET) shows
interactions of cytosolic N- and C-termini of the channel.
A, GIRK channel labeled with two fluorescent proteins.
B, Imaging the expressed fluorescent proteins with a
confocal microscope. C, D, Example of use of FRET
analysis to study conformational changes in the channel
caused by neurotransmitter, G proteins or drugs. E,
Ga and Gy synergistically alter the conformation of
GIRK1 subunit.
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Yakubovich D, Berlin S, Kahanovitch U, Rubinstein M,
Farhy-Tselnicker |, Styr B, Keren-Raifman T, Dessauer
CW, Dascal N. A quantitative model of the GIRK1/2
channel reveals that its basal and evoked activities
are controlled by unequal stoichiometry of Ga and
GPBY. PLoS Comput Biol. 2015;11

Oz S, Pankonien |, Belkacemi A, Flockerzi V,
Klussmann E, Haase H & Dascal N. (2017). Protein
kinase A regulates C-terminally truncated CaV1.2in
Xenopus oocytes: roles of N- and C-termini of the
a1C subunit. J Physiol London, 595, 3181-3202.

Kahanovitch U, Berlin S & Dascal N. (2017) Collision
coupling in the GABAB receptor — G protein — GIRK
signaling cascade. FEBS Lett 591, 2816-2825

Dascal N & Rubinstein M. (2017) Lithium reduces
the span of G protein-activated K+ (GIRK) channels
inhibition in hippocampal neurons. Bipolar Disord,
in press. DOI: 10.1111/bdi.12536.

Raifman TK, Kumar P, Haase H, Klussmann E, Dascal
N & Weiss S. (2017) Protein kinase C enhances
plasma membrane expression of cardiac L-type
calcium channel, CaV1.2. Channels (Austin), 1-12.

Tabak G, Keren-Raifman T, Kahanovitch U, Dascal N.
Mutual action by Gy and G[3 for optimal activation of
GIRK channels in a channel subunit-specific manner.
Sci Rep. 2019;9(1):508.

Reviews

Dascal N, Kahanovitch U. The roles of GBy and Ga
in gating and regulation of GIRK channels. Int Rev
Neurobiol. 2015;123:27-85.

Weiss S, Dascal N. Molecular aspects of modulation
of L-type calcium channels by protein kinase C. Curr
Mol Pharmacol. 2015;8:43-53.

Grants

2018-2022 Israel Science Foundation (ISF).
Mechanisms of subunit-dependent
gating of GIRK channels by G
proteins: quantitative physiology and

modeling.

2019-2021 German-Israel Foundation (GIF). Novel
mechanisms of regulation of cardiac
L-type Ca channels by protein kinase

A, with Enno Klussmann, MBC Berlin.
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Dr. Michal Katz-Leurer, Ph.D.

Department of Physical Therapy

Steyer School of Health Professions

Sackler Faculty of Medicine

=
MRAN Email: michalkz@post.tau.ac.il

Investigating the Cardiac Autonomic System Among

Brain Damaged Patients

Position
Senior Lecturer

Research

Stroke, traumatic brain injury and cerebral palsy
are the most common causes of physical disability.
Autonomic instability is common phenomenon post
brain damage, with signs and symptoms of hyper-
stimulation of the sympathetic nervous system. We
study the connections between physical disability and
the cardiac autonomic regulation system. We assess
the cardiac autonomic response to different stimulus
and its immediate and long-lasting adaptation to
different physical training protocols.

Publications

Raphaely-Beer N, Katz-Leurer M, Soroker N.
Lesion configuration effect on stroke-related cardiac
autonomic dysfunction. Brain Res. 2020;1733:146711.

Katz-Leurer M, Amichai T. Heart rate variability in
children with cerebral palsy. Dev Med Child Neurol.
2019;61:730-731

Amichai T, Eylon S, Berger |, Katz-Leurer M. The
Impact of breathing rate on the cardiac autonomic
dynamics among children with cerebral palsy and
typically developed controls. Dev Neurorehabil.
2018 ;6:1-6.

Avrech Bar M, Katz-Leurer M, Warshawski S, ltzhaki
M. The role of personal resilience and personality
traits of healthcare students on their attitudes towards
inter-professional collaboration. Nurse Educ Today.
2018; 61:36-42.

Sorek G, Shaklai S, Fadida Y, Meyer S, Katz-Leurer
M. Autonomic cardiac control response to walking
and executive cognitive task in children with acquired
brain injury and typically developed controls. Brain
Inj. 2018, 13:1-6.

Raphaely Beer N, Bornstein NM, Soroker N, Katz-
Leurer M. The cardiac autonomic nervous system
response to different daily demands among patients
at the sub-acute phase post ischemic stroke and
healthy controls. Neurorehabilitation 2018;42:391-
396.

Peleg, R, Katz-Leurer M. Effect of arm position
on circumference measurement of upper arms in
healthy and in women with breast cancer-related
lymphedema. Rehabil Oncol. 2017; 35: 72-80.

Raphaely Beer N, Bornstein NM, Soroker N, Katz-
Leurer M. Association between cardiac autonomic
control and cognitive performance among patients
post stroke and age matched healthy controls. Neurol
Sci. 2017;38: 2037-2043.

Leizerowitz G, Katz-Leurer M. Feasibility, stability
and validity of the four square step test in typically
developed children and children with brain damage.
Brain Inj. 2017;31:1356-1361.

Cohen-Holzer M, Sorek G, Schweizer M, Katz-Leurer
M. The influence of a constraint and bimanual training
program using a variety of modalities on endurance
and on the cardiac autonomic regulation system of
children with unilateral cerebral palsy: A self-control
clinical trial. NeuroRehabilitation. 2017;41:119-126.

Amichai T, Eylon S, Dor-Haim H, Berger |, Katz-
Leurer M. Cardiac autonomic system response
to submaximal test in children with cerebral palsy.
Pediatr Phys Ther. 2017 29:125-128.

Cohen-Holzer M, Katz-Leurer M, Meyer S, Green
D, Parush S. The effect of bimanual training with or
without constraint on hand functions in children with
unilateral cerebral palsy: a non-randomized clinical
trial. Phys Occup Ther Pediatr. 2017;37:516-527.

Cohen-Holzer M, Sorek G, Kerem J, Katz-Leurer
M. The impact of combined constraint-induced and
bimanual arm training program on the perceived
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hand-use experience of children with unilateral
cerebral palsy. Dev Neurorehabil. 2017;20:355-360.

Steinhart S, Kornitzer E, Baron AB, Wever C, Shoshan
L, Katz-Leurer M. Independence in self-care activities
in children with myelomeningocele: exploring factors
based on the International Classification of Function
model. Disabil Rehabil. 2016;10:1-7.

Katz-Leurer M, Rotem H, Shofer M, Meyer S.
Pediatric cardio-autonomic response to variable
effort after severe traumatic brain injury. Brain Inj.
2016,15:1-4.

Raphaely Beer N, Bornstein NM, Soroker N, Katz-
Leurer M. Autonomic cardiac response to static
and dynamic muscle contractions in post-stroke
and healthy subjects. Eur Neurol. 2016;75:207-12

Leizerowitz G, Katz-Leurer M. Feasibility, stability
and validity of the four square step test in typically
developed children and children with brain damage.
Brain Inj. 2017;31:1356-1361.

Cohen-Holzer M, Sorek G, Schweizer M, Katz-Leurer
M. The influence of a constraint and bimanual training
program using a variety of modalities on endurance
and on the cardiac autonomic regulation system of
children with unilateral cerebral palsy: A self-control
clinical trial. NeuroRehabilitation. 2017;41:119-126.

Amichai T, Eylon S, Dor-Haim H, Berger |, Katz-
Leurer M. Cardiac autonomic system response
to submaximal test in children with cerebral palsy.
Pediatr Phys Ther. 201729:125-128.

Cohen-Holzer M, Katz-Leurer M, Meyer S, Green
D, Parush S. The effect of bimanual training with or
without constraint on hand functions in children with
unilateral cerebral palsy: a non-randomized clinical
trial. Phys Occup Ther Pediatr. 2017;37:516-527.

Steinhart S, Kornitzer E, Baron AB, Wever C, Shoshan
L, Katz-Leurer M. Independence in self-care activities
in children with myelomeningocele: exploring factors
based on the International Classification of Function
model. Disabil Rehabil. 2016;10:1-7.

Katz-Leurer M, Rotem H, Shofer M, Meyer
S.Pediatric cardio-autonomic response to variable
effort after severe traumatic brain injury. Brain Inj.
2016,15:1-4.

Raphaely Beer N, Bornstein NM, Soroker N, Katz-
Leurer M. Autonomic cardiac response to static
and dynamic muscle contractions in post-stroke
and healthy subjects. Eur Neurol. 2016;75:207-12.

Cohen-Hozler M, Sorek G, Kerem J, Schless S,
Freedman R, Rotem H, Schweitzer M,Katz-Leurer
M. The influence of intense combined training on
upper extremity function in children with unilateral
cerebral palsy: does initial ability matter? Phys Occup
Ther Pediatr. 2016 6:1-12.

Shapira-Vadler O, Treger |, Katz-Leurer M. Muscle
strength, function and heart autonomic regulation
system recovery at the sub-acute stage post stroke.
Eur Neurol. 2015;74:154-7

Mori T, Lustman A, Katz-Leurer M.Self-measurement
of upper extremity volume in women post-breast
cancer: reliability and validity study. Physiother
Theory Pract. 2015;31:283-7.

Cohen-Holzer M, Sorek G, Schless S, Kerem J, Katz-
Leurer M. The influence of a constraint and bimanual
training program using a variety of modalities, on
upper extremity functions and gait parameters among
children with hemiparetic cerebral palsy: a case
series. Phys Occup Ther Pediatr. 2016;3617-27.

Cohen-Holzer M, Sorek G, Kerem J, Katz-Leurer Grants
M. The impact of combined constraint-induced and  2018-2020  European Research Projects on
bimanual arm training program on the perceived External Insults to the Nervous
hand-use experience of children with unilateral System
cerebral palsy. Dev Neurorehabil. 2017;20:355-360.
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Mechanisms, Regulation and Pharmacology of
Calcium Transporting NCX Proteins

Positions
Professor, Sackler Faculty of Medicine

Research

Calcium (Ca?*) is a major regulator in the living cell.
In many cell-types the Na*/Ca2* exchanger proteins
(NCX) represent a major Ca?* extruding system and
thus, play a key role in regulating the Ca?*-dependent
events in the cell. Three NCX genes form numerous
splice variants, which are expressed in a tissue-
specific manner to regulate excitation—-contraction
coupling in heart, long-term potentiation and
learning in brain, blood pressure, immune responses,
neurotransmitter and hormone secretion, kidney
Ca?* reabsorption, mitochondrial bioenergetics, etc.
Altered expression and regulation of NCX proteins is
a chief contributor to Ca?*-driven tissue-remodeling
in heart failure, cerebral ischemia, hypertension,
diabetes, renal malfunction, muscle dystrophy, etc.
For example, in cardiac disease a single isoform/
splice variant (NCX1.1) is overexpressed, thereby
representing a primary concern for life-threating
arrhythmias and contractile malfunction. Selective

3Na

pharmacological targeting of NCX variants is
expected to recover Ca?* homeostasis in predefined
cell types and thus, may improve desired activity
of altered tissues/organs. Since this breakthrough
remains challenging our research efforts are focused
on two principle issues: a) To resolve structure-activity
relationships underlying the function and regulation of
diverse NCX variants; b) To develop new experimental
approaches for selective pharmacological targeting of
tissue-specific NCX variants with a goal of providing
new opportunities for preventing and effective
treatment of harmful diseases. In this respect we
investigate structure-activity relationships in the
wild-type and mutated proteins by exploring a wide
spectrum of techniques (stopped-flow and ion-flux
assays, FRET, SAXS, ITC, X-ray crystallography,
confocal microscopy, patch-clamp, etc). In searching
the regulatory mechanisms of CBD1 and CBD2
domains we found that the tissue-specific splice
segment, located on CBD2, shapes the regulatory
specificity of the primary Ca?* sensor located on
CBD1. These findings may allow the identification
of drug candidates targeting the disease-related
NCX variants.

3Na

>
['4

Ca?* Spark

T-tubule

P | /

Systolic Ca?* ~ 0.5-1.0 uM

‘¥
.8

ENE

Ca —>

200 ms

Sackler Faculty of Medicine Research 2020

91

Cardiovascular Research and Diseases




Publications

Giladi M, Lee SY, Refaeli B, Hiller R, Chung KY and
Khananshvili D. Structure-dynamic and functional
relationships in a Li+-transporting sodium-calcium
exchanger mutant. BBA Bioenergetics. 2018, pii:
S0005-2728(18)30676-5.

van Dijk L, Giladi M, Refaeli B, Hiller R, Cheng MH,
Bahar | and Khananshvili D. Key residues controlling
bidirectional ion movements in Na+/Ca2+ exchanger.
Cell Calcium 2018, 76:10-22.

Lisnyansky M, Kapelushnik N, Ben-Bassat A, Marom
M, Loewenstein A, Khananshvili D, Giladi M and
Haitin Y (2018) Reduced activity of GGPPS mutant
is involved in bisphosphonates-induced atypical
fractures. Mol Pharmacol. 2018, 94:1280-1289.

Edri I, Goldenberg M, Lisnyansky M, Strulovich
R, Newman H, Loewenstein A, Khananshvili D,
Giladi M, Haitin Y. Overexpression and purification
of human Cis-prenyltransferase in Escherichia coli.
J Vis Exp. 2017 Aug 3;(126).

Giladi M, van Dijk L, Refaeli B, Almagor L, Hiller
R, Man P, Forest E, Khananshvili D. Dynamic
distinctions in the Na+/Ca2+ exchanger adopting
the inward- and outward-facing conformational
states. J Biol Chem. 2017, 292:12311-12323.

Giladi M, Lee SY, Ariely Y, Teldan Y, Granit R, Strulovich
R, Haitin Y, Chung KY, Khananshvili D. Structure-
based dynamic arrays in regulatory domains of
sodium-calcium exchanger (NCX) isoforms. Sci
Rep. 2017, 7:9983.

Giladi M, Edri I, Goldenberg M, Newman H,
Strulovich R, Khananshvili D, Haitin Y, Loewenstein
A. Purification and characterization of human
dehydrodolychil diphosphate synthase (DHDDS)
overexpressed in E. coli. Protein Expr Purif. 2017,
132:138-142.

Lee SY, Giladi M, Bohbot H, Hiller R, Chung KY and
Khananshvili D (2016) Structure-dynamic basis
of splicing dependent regulation in tissue-specific
variants of the sodium-calcium exchanger (NCX1),
FASEB J 30:1356-1366.

Tal I, Kozlovsky T, Brisker D, Giladi M and
Khananshvili D (2016) Kinetic and equilibrium
properties of regulatory Ca2+-binding domains in
sodium-calcium exchangers 2 and 3. Cell Calcium
59:181-188.

Giladi M, Almagor L, van Dijk L, Hiller R, Man P,
Forest E and Khananshvili D (2016) Asymmetric
preorganisation of inverted pair residues in the
sodium-calcium exchanger. Scientific Reports,
16:(20753)1-13.

Giladi M, Lee SY, Hiller R, Chung KY, and Khananshvili
D (2015) Structure-dynamic determinants governing
a mode of regulatory response and propagation
of allosteric signal in splice variants of Na+/Ca2+
exchange (NCX) Proteins, Biochem J 465:489-501.

Reviews

Giladi M, Lee SY, Refaeli B, Hiller R, Chung KY and
Khananshvili D. Structure-dynamic and functional
relationships in a Li+-transporting sodium-calcium
exchanger mutant. BBA Bioenergetics. 2018, in
press.

van Dijk L, Giladi M, Refaeli B, Hiller R, Cheng MH,
Bahar | and Khananshvili D. Key residues controlling
bidirectional ion movements in Na+/Ca2+ exchanger.
Cell Calcium 2018, 76:10-22.

Lisnyansky M, Kapelushnik N, Ben-Bassat A, Marom
M, Loewenstein A, Khananshvili D, Giladi M and
Haitin Y (2018) Reduced activity of GGPPS mutant
is involved in bisphosphonates-induced atypical
fractures. Mol Pharmacol. 2018, 94:1280-1289.

Khananshvili D. How a helix imposes palmitoylation
of a membrane protein: What one can learn from
NCX. J Biol Chem. 2017, 292:10753-10754.

Giladi M, Shor R, Lisnyansky M, Khananshvili D.
Structure-functional basis of ion transport in Sodium-
Calcium Exchanger (NCX) proteins. Int J Mol Sci.
2016, 17(11).

Giladi M, Tal I, and Khananshvili D (2016) Structural
Features of lon Transport and Allosteric Regulation in
Sodium-Calcium Exchanger (NCX) Proteins. Frontiers
of Physiology, 7:(30)1-13.

Khananshvili D (2016) Long-range allosteric
regulation of pumps and transporters: What can we
learn from mammalian NCX antiporters, Advances
in Biochemistry in Health and Disease, 14:93-115.

Khananshvili, D. Sodium-Calcium Exchangers
(NCX): Molecular Hallmarks Underlying Tissue-
Specific and Systemic Functions, Pfliigers Arch.

Refaeli B, Giladi M, Hiller R and Khananshvili Grants
D (2016) Structure-based engineering of lithium 2018-2023 Israeli Science Foundation
transporting capacity in the archaeal sodium-calcium
exchanger (NCX_Mj) Biochemistry 55:1673-1676.
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Prof. Jonathan Leor, M.D.

Neufeld Cardiac Research Institute, Tel Aviv
University; Tamman Cardiovascular Institute,
Sheba Medical Center; Sheba Center of
Regenerative Medicine, Stem Cells and Tissue

Engineering

=
MR Email: leorj@post.tau.ac.il

Cardiovascular Regenerative Medicine and Targeting
of Inflammation and Fibrosis

Positions
Professor of Cardiology, Sackler Faculty of Medicine

Chair, MD-PhD Program

Director, Neufeld Cardiac Research Institute, Tel
Aviv University

Director, Tamman Cardiovascular Research Institute,
Sheba Medical Center

Director, Sheba Center of Regenerative Medicine,
Stem Cells and Tissue Engineering

David Halpern Chair of Cellular and Molecular
Cardiology

Research

Our lab is focused on translational research.
Specifically, we study cardiovascular regenerative
medicine, stem cells and tissue engineering. In
addition, we aim to target cardiovascular inflammation
and fibrosis using novel nano-medicine and a
theranostic (therapy + diagnosis) approach. We use
a combination of gene profiling, new biomaterials,
liposomes, tissue engineering, physiological testing,

and molecular imaging technologies, to understand
heart cell biology in vitro and in vivo. Particularly, we
work on the development of novel nano-therapies
for cardiovascular disease.

Publications

Naftali-Shani N, Molotski N, Nevo-Caspi Y, Arad M,
Kuperstein R, Amit U, Huber |, Zeltzer LA, Levich
A, Abbas H, Monserrat L, Paret G and Leor J.
Modeling peripartum cardiomyopathy with human
induced pluripotent stem cells reveals distinctive
abnormal function of cardiomyocytes. Circulation.
2018;138:2721-2723.

Younis F, Leor J, Abassi Z, Landa N, Rath L, Hollander
K, Naftali-Shani N and Rosenthal T. Beneficial effect
of the SGLT2 inhibitor empagliflozin on glucose
homeostasis and cardiovascular parameters in the
cohen rosenthal diabetic hypertensive (CRDH) rat.
J Cardiovasc Pharm T. 2018;23:358-371.

Tsoref O, Tyomkin D, Amit U, Landa N, Cohen-
Rosenboim O, Kain D, Golan M, Naftali-Shani N,
David A and Leor J. E-selectin-targeted copolymer
reduces atherosclerotic lesions, adverse cardiac

Myocardial regeneration in a neonatal heart of a mouse, 3 days after apical resection. We used the heart of a
newborn mouse to study the mechanism of myocardial regeneration and repair. The regenerating myocardium
is characterized by cardiomyocyte (cardiac actin, red) dedifferentiation, and proliferation. Phospho-histone 3
immunostaining detects dividing nuclei (blue) and mitotic activity. Nuclei are stained green with DAPI
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remodeling, and dysfunction. J Control Release.
2018;288:136-147.

Sluijter JPG, Davidson SM, Boulanger CM, Buzas
El, de Kleijn DPV, Engel FB, Giricz Z, Hausenloy DJ,
Kishore R, Lecour S, Leor J, Madonna R, Perrino C,
Prunier F, Sahoo S, Schiffelers RM, Schulz R, Van
Laake LW, Ytrehus K and Ferdinandy P. Extracellular
vesicles in diagnostics and therapy of the ischaemic
heart: Position paper from the working group on
cellular biology of the heart of the European Society
of Cardiology. Cardiovasc Res. 2018;114:19-34.

Nair NU, Das A, Amit U, Robinson W, Park SG,
Basu M, Lugo A, Leor J, Ruppin E and Hannenhalli
S. Putative functional genes in idiopathic dilated
cardiomyopathy. Sci Rep. 2018;8.

Younis A, Eskenazi D, Goldkorn R, Leor J, Naftali-
Shani N, Fisman EZ, Tenenbaum A, Goldenberg
I and Klempfner R. The addition of vildagliptin to
metformin prevents the elevation of interleukin 1
beta in patients with type 2 diabetes and coronary
artery disease: a prospective, randomized, open-
label study. Cardiovasc Diabetol. 2017;16.

Roichman A, Kanfi Y, Glazz R, Naiman S, Amit U,
Landa N, Tinman S, Stein |, Pikarsky E, Leor J
and Cohen HY. SIRT6 overexpression improves
various aspects of mouse healthspan. J Gerontol.
2017;72:603-615.

Perrino C, Barabasi AL, Condorelli G, Davidson SM,
De Windt L, Dimmeler S, Engel FB, Hausenloy DJ,
Hill JA, Van Laake LW, Lecour S, Leor J, Madonna
R, Mayr M, Prunier F, Sluijter JPG, Schulz R, Thum
T, Ytrehus K and Ferdinandy P. Epigenomic and
transcriptomic approaches in the post-genomic era:
path to novel targets for diagnosis and therapy of
the ischaemic heart? Position paper of the European
Society of Cardiology working group on cellular
biology of the heart. Cardiovasc Res. 2017;113:725-
736.10.

Naftali-Shani N, Levin-Kotler LP, Palevski D, Amit
U, Kain D, Landa N, Hochhauser E and Leor J.
Left ventricular dysfunction switches mesenchymal
stromal cells toward an inflammatory phenotype
and impairs their reparative properties via toll-like
receptor-4. Circulation. 2017;135:2271.

Palevski D, Levin-Kotler LP, Kain D, Naftali-Shani N,
Landa N, Ben-Mordechai T, Konfino T, Holbova R,
Molotski N, Rosin-Arbesfeld R, Lang RA and Leor
J. Loss of Macrophage Wnt Secretion Improves
Remodeling and Function After Myocardial Infarction
in Mice. J Am Heart Assoc. 2017;6.

Ben-Mordechai T, Kain D, Holbova R, Landa N, Levin
LP, Elron-Gross |, Glucksam-Galnoy Y, Feinberg MS,
Margalit R and Leor J. Targeting and modulating
infarct macrophages with hemin formulated in
designed lipid-based particles improves cardiac
remodeling and function. J Control Release. 2017,
257:21-31..

Zager Y, Kain D, Landa N, Leor J and Maor E.
Optimization of Irreversible Electroporation Protocols
for In-vivo Myocardial Decellularization. PLoS One.
2016;11:e0165475.

Roichman A, Kanfi Y, Glazz R, Naiman S, Amit U,
Landa N, Tinman S, Stein |, Pikarsky E, Leor J and
Cohen HY. SIRT6 Overexpression Improves Various
Aspects of Mouse Healthspan. J Gerontol A Biol
Sci Med Sci. 2016.

Madonna R, Van Laake LW, Davidson SM, Engel FB,
Hausenloy DJ, Lecour S, Leor J, Perrino C, Schulz R,
Ytrehus K, Landmesser U, Mummery CL, Janssens
S, Willerson J, Eschenhagen T, Ferdinandy P and
Sluijter JP. Position Paper of the European Society
of Cardiology Working Group Cellular Biology of the
Heart: cell-based therapies for myocardial repair and
regeneration in ischemic heart disease and heart
failure. Eur Heart J. 2016;37:1789-98.

Leor J, Palevski D, Amit U and Konfino T.
Macrophages and regeneration: Lessons from the
heart. Semin Cell Dev Biol. 2016;58:26-33.

Katz A, Maor E, Leor J and Klempfner R. Addition of
beta-blockers to digoxin is associated with improved
1- and 10-year survival of patients hospitalized
due to decompensated heart failure. Int J Cardiol.
2016;221:198-204.

Baabur-Cohen H, Vossen LI, Kruger HR, Eldar-Boock
A, Yeini E, Landa-Rouben N, Tiram G, Wedepohl
S, Markovsky E, Leor J, Calderon M and Satchi-
Fainaro R. In vivo comparative study of distinct
polymeric architectures bearing a combination of
paclitaxel and doxorubicin at a synergistic ratio. J
Control Release. 2016.

Roichman A, Kanfi Y, Glazz R, Naiman S, Amit U,
Landa N, Tinman S, Stein |, Pikarsky E, Leor J and
Cohen HY. SIRT6 Overexpression Improves Various
Aspects of Mouse Healthspan. J Gerontol A Biol
Sci Med Sci. 2016.

Madonna R, Van Laake LW, Davidson SM, Engel FB,
Hausenloy DJ, Lecour S, Leor J, Perrino C, Schulz R,
Ytrehus K, Landmesser U, Mummery CL, Janssens
S, Willerson J, Eschenhagen T, Ferdinandy P and
Sluijter JP. Position Paper of the European Society
of Cardiology Working Group Cellular Biology of the
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