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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 clinical 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, 
Prof. Ehud Grossman; Vice Deans Prof. Karen 
Avraham, Prof. Iris Barshack, Prof. Moshe Phillip, 
Prof. Anat Lowenstein, Prof. Meir Lahav, Prof. Ami 
Fishman, Prof. Moshe Kotler, and Assistant to the 
Dean, Michal Gilboa.
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Cancer 

K562 leukemia cells responding to complement attack  
(red-complement C9, green- Rab11, blue- mitochondria mitotracker)
Credit: Niv Mazkereth, Zvi Fishelson
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Research
Laboratory of Molecular Biology – ICPC

The Integrated Cancer Prevention Center (ICPC) has 
diverse and broad experience in translational research 
focused on early detection, prevention and therapy of 
cancer, particularly in tumors of the gastrointestinal 
(GI) tract. The team is highly experienced in clinical 
studies, molecular epidemiology as well as in 
molecular and cell biology studies of cancer.

Currently, on-going researches at the ICPC focus 
on translational research, bridging between basic 
researches in the lab and clinicians and patients 
in the clinical center. The center has a long history 
of planning, developing, and conducting clinical 
trials, with a main focus on investigator-initiated and 
cooperative group trials investigating the activity of 

Positions
Professor of Medicine & Gastroenterology

Yechiel and Helen Leiber Professor for Cancer 
Research

Chair, Israeli Gastroenterological Association

Head, Integrated Cancer Prevention Center, Tel Aviv 
Sourasky Medical Center

Head, Promotion Center and Integrated Cancer 
Prevention Center Head, Djerassi Oncology Center

Former head, Cancer Research Center, Tel Aviv 
University

Former head, Dotan Center for Hemato-oncology, 
Tel Aviv University

Cancer Prevention Research Laboratory

shiransha@tlvmc.gov.il, shiran-
shapira@gmail

Dr. Shiran Shapira, Ph.D.
Head – Research Laboratory 

Prof. Nadir Arber, M.D., M.Sc., MHA 
Integrated Cancer Prevention Center 
Djerassi Oncology Center
Tel Aviv Sourasky Medical Center

E-mail: nadira@tlvmc.gov.il
URL: http://www.tasmc.org.
il/Internalmed/ICPC/Pages/
ICPC.aspx

mailto:shiransha@tlvmc.gov.il
mailto:shiranshapira@gmail.com
mailto:shiranshapira@gmail.com
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drugs for the prevention and treatment of colorectal 
cancer (CRC). 

Basic research takes place at the Laboratory of 
Molecular Biology, headed by Dr. Shiran Shapira, a 
senior scientist and member of the academic staff 
at Tel Aviv University. Dr. Shapira devotes herself 
to cancer research in the fields of early detection, 
prevention, and cancer therapy. She possesses 
extensive experience in wide range of biology areas 
with foucing on cancer research, biochemistry, 
molecular biology, signal transduction, antibody 
engineering, protein expression and purification 
and gene delivery. 

Research Team

Prof. Nadir Arber, MD, MSc, MHA, Head of ICPC; 
Dr. Shiran Shapira, PhD, Head of Laboratory; Dina 
Kazanov, MSc; Dr. Eliezer Liberman, MD; Ilana 
Bostenai, PhD student; Ahmad Fokra, PhD student; 
Sally Zigdon, MSc; Lina Tiklan

Projects

1. Early detection – development of new methods for 
the early detection of CRC and colorectal adenomas 
as well as other types of solid and hematological 
cancers. The tested samples taken from humans, 
blood and urine.

2. Prevention – Serving as the PI of several 
international, multicenter trials in the prevention of 
GI tumors, and in particular sporadic and familial 
CRC.

3. Identifying high risk subjects through molecular 
epidemiology – We have identified a new 
polymorphism in the APC gene (E1317Q), which is 
more common in Sephardic Jews and Arabs and is 
associated with a HR of ~4. When it is combined with 
another polymorphisms in the CD24 gene (V248A) 
the OR is 7.8.

4. Detection of new oncogenes that play a role in 
the multistep process of CRC carcinogenesis. 

The research team at the Laboratory of Molecular 
Biology has been exploring, for several years, the 
hypothesis that CD24 is a potential oncogene in 
GI malignancies and may serve as a biomarker 
and target for the treatment of cancer and cancer-
related chronic inflammatory disorders such as, 
inflammatory bowel diseases (IBD).

5. Treatment - Development of novel therapeutic 
strategies for cancer treatment with a main focus 
on immunotherapy using humanized anti-CD24 
monoclonal Abs, immunotoxin and bi-specific 

6. Design of novel therapeutic agents targeting Ras 
and Wnt pathways that play an important role in 
GI carcinogenesis, based on gene therapy using 
adenoviruses and highly sophisticated viral vectors 
such as adenoviruses, lentiviruses and adeno-
associated viruses.

7. Wound healing- CD24 may represent a novel 
clinical intervention strategy to accelerate the 
healing of wounds both acute and chronic injuries 
for patients. The proposed treatment may enable 
faster recovery from injuries while reducing the risk 
of infection, toxicity and other possible side 

Publications 
Bhala, N., Emberson, J., Merhi, A., Abramson, S., 
Arber, N., Baron, JA., Bombardier, C., Cannon, C., 
Farkouh, ME., FitzGerald, GA., Goss, P., Halls, H., 
Hawk, E., Hawkey, C., Hennekens, C., Hochberg, 
M., Holland, LE., Kearney, PM., Laine, L., Lanas, 
A., Lance, P., Laupacis, A., Oates, J.,Patrono, C., 
Schnitzer, TJ., Solomon, S., Tugwell, P., Wilson, 
K., Wittes, J. & Baigent, C.Coxib and traditional 
NSAID Trialists' (CNT) Collaboration. Vascular and 
upper gastrointestinal effects of non-steroidal anti-
inflammatory drugs: meta-analyses of individual 
participant data from randomised trials. Lancet 382, 
769-779, (2013).

Boursi, B., Sella, T., Liberman, E., Shapira, S., David, 
M., Kazanov, D., Arber, N. & Kraus, S. The APC 
p.I1307K polymorphism is a significant risk factor for 
CRC in average risk Ashkenazi Jews. Eur J Cancer 
49, 3680-3685, (2013).

Kraus, S., Hummler, S., Toriola, AT., Poole, EM., 
Scherer, D., Kotzmann, J., Makar, KW., Kazanov, D., 
Galazan, L., Naumov, I., Coghill, AE., Duggan, D., 
Gigic, B., Arber, N. &Ulrich, CM. Impact of genetic 
polymorphisms on adenoma recurrence and toxicity 
in a COX2 inhibitor (celecoxib) trial: results from a 
pilot study. Pharmacogenet Genomics 23, 428-437, 
(2013).

Sella, T., Boursi, B., Gat-Charlap, A., Aroch, I., 
Liberman, E., Moshkowitz, M., Miller, E., Gur, E., 
Inbar, R., Blachar, A., Mabjeesh, NJ., Rosenfeld, O., 
Sperber, F., Reiser, V.,Kleinman, S., Jaffa, AJ., Bloch, 
M., Ormianer, M., Naumov, I., Kazanov, D., Kraus, 
S., Galazan, L. & Arber, N. One stop screening for 
multiple cancers: the experience of an integrated 
cancer prevention center. Eur J Intern Med 24, 245-
249, (2013).

Moshkowitz, M., Toledano, O., Galazan, L., Hallak, 
A., Arber, N. & Santo, E. Incidence of colorectal 
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neoplasms among male pilots. World J Gastroenterol. 
20 (27), 1007-9327, (2014).

Lisiansky, V., Kraus, S., Naumov, I., Kazanov, D., 
Naboichtchikov, I., Toledano, O., Leshno, M., Avivi, D., 
Dotan, I., Arber, N., &Moshkowitz, M. Role of CD24 
polymorphisms in the susceptibility to inflammatory 
bowel disease. Intl J Biol Markers. 29(1), 62 - 68, 
(2014).

Naumov, I., Zilberberg, A., Shapira, S., Avivi, D., 
Kazanov, D., Rosin-Arbesfeld, R., Arber, N. &Kraus, 
S. CD24 Knockout Prevents Colorectal Cancer in 
Chemically Induced Colon Carcinogenesis and in 
APCMin /CD24 Double Knockout Transgenic Mice. 
Int J Cancer, 135, 1048–1059, (2014).

Sadot, E., Kraus, S.,Stein, M., Naboishchikov, I., 
Toledano, O., Kazanov, D., Arber, N.& Kashtan, H. 
CD24 gene polymorphism a novel prognostic factor 
in esophageal cancer. Int J Biol Markers, 29(1), 49 
- 54, (2014).

Kraus, S.,Naumov, I., Shapira, S., Kazanov, D., Aroch, 
I., Afek, A., Eisenberg, O., Goerge, J., Arber, N.& 
Finkelstein, A. Aspirin but not Meloxicam Attenuates 
Early Atherosclerosis in Apolipoprotein E Knockout 
Mice. Isr Med Assoc J, 16, 233–238, (2014).

Kaidre, B., Guionaud, S.,Aras, G.,Arber, N., Badomon, 
L., Bamberger, U., Bratfalean, D., Brott, D., David, 
M., Doessegger, L., Firat, H., Ois Gallas, JF., Gutier, 
JC., Hoffman, P., Kraus, S., Padro, T., Saadon, D., 
Szczesny, P., Thomann, P., Vilahur, G., Lawton, M. & 
Cacoub P. Translation Strategy for the Qualification 
of Drug-induced Vascular Injury Biomarkers. Toxicol 
Pathol, 42, 658-671, (2014).

Bretz, NP., Salnikov, AV., Doberstein, K., Garbi, 
N., Kloess, V., Joumaa, S., Naumov, I., Boon, L., 
Moldenhauer, G., Arber, N. & Altevogt, P. Lack of 
CD24 expression in mice reduces the number of 
leukocytes in the colon. Immunol Lett, 161(1), 140-
148, (2014). 

Mikus M, Drobin K, Gry M, Bachmann J, Lindberg J, 
Yimer G, Aklillu E, Makonnen E, Aderaye G, Roach 
J, Fier I, Kampf C, Göpfert J, Perazzo H, Poynard T, 
Stephens C, Andrade RJ, Lucena MI, Arber N, Uhlén 
M, Watkins PB, Schwenk JM, Nilsson P, Schuppe-
Koistinen I. Elevated levels of circulating CDH5 and 
FABP1 in association with human drug-induced liver 
injury. Liver Int. 2016 May 25. doi: 10.1111/liv.13174. 
[Epub ahead of print] 

Moshkowitz, M., Fokra, A., Itzhak, Y., Arber, N. 
& Santo, E. Feasibility study of minimal prepared 
hydroflush screening colonoscopy. United European 
Gastroenterology Journal, 4(1):105-9, (2016).

Leshno, A., Shapira, S., Liberman, E., Kraus, S., 
Sror, M., Harlap-Gat, A., Avivi, D., Galazan, L., 
David, M., Maharshak, N., Moanis, S., Arber, N. 
and Moshkowitz, M. The APC I1307K allele conveys 
a significant increased risk for cancer. Int J Cancer, 
138(6):1361-7, (2016). 

Leshno, A., Moshkowitz, M., David, M., Galazan, 
L., Neugut, AI., Arber, N. and Santo, I. Prevalence 
of colorectal neoplasms in young, average risk 
individuals: A turning tide between East and West. 
World J Gastroenterol, 22(32): 00000-0000, (2016) 

Pillar, N., Isakov, O., Weissglas-Volkov, D., Botchan, 
S, Friedman, E, Arber, N., Shomron, N. Actionable 
clinical decisions based on comprehensive genomic 
evaluation in asymptomatic adults. Molecular 
Genetics & Genomic Medicine, 3(5),433-9, (2015). 

Kraus, S., Shapira, S., Kazanov, D., Naumov, I., 
Moshkowitz, M., Santo, E., Galazan, L.,Geva, 
R., Shmueli, E., Hallack, A., Arber, N. Predictive 
Levels of CD24 in Peripheral Blood Leukocytes for 
the Early Detection of Colorectal Adenomas and 
Adenocarcinomas. Disease Markers, 2015:916098 
(2015) 

Kaplan, I., Nabiochtchikov, I., Leshno, A., Moshkowitz, 
M., Shlomi, B., Kleinman, S., Dagan, Y., Galazan, 
L., Avivi, L., Kraus, S., Arber, N. Association of 
CD24 and the Adenomatous Polyposis Coli (APC) 
Gene Polymorphisms with Oral Lichen Planus. 
Oral Surgery, Oral Medicine, Oral Pathology, Oral 
Radiology (TRIPLEO), 120(3):378-85 (2015) 

Shamai, S., Nabiochtchikov, I., Zigdon, S., Kraus, 
S., Kazanov, D., tzhak-Klutch, M., Eizner, C., Arber, 
N., Geva, R. CD24 and APC genetic polymorphisms 
in pancreatic cancers as potential biomarkers for 
clinical outcome. PLoS One, 10(9):e0134469 (2015) 

Shapira, S., Ben-Amotz, O., Sher, O., Kazanov, D., 
Mashiah, J., Kraus, S., Gur, E., Arber, N. Delayed 
Wound Healing in Heat Stable Antigen (HSA/CD24)-
Deficient Mice. PLoS One, 10(10):e0139787 (2015) 
Gluck, N., Shpak, B., Brun, R., Rösch, T., Arber, N., 
Moshkowitz, M. A novel prepless X-ray imaging 
capsule for colon cancer screening. Gut, 65(3):371-
3 (2015) 

Kaplan I, Nabiochtchikov I, Leshno A, Moshkowitz M, 
Shlomi B, Kleinman S, Dagan Y, Meshiach Y, Galazan 
L, Arber N, Avivi-Arber L, Kraus S. Association of 
CD24 and the adenomatous polyposis coli gene 
polymorphisms with oral lichen planus. Oral Surg Oral 
Med Oral Pathol Oral Radiol. 2015 Sep;120(3):378-85. 
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Kraus S, Sion D, Arber N. Can We Select Patients 
for Colorectal Cancer Prevention with Aspirin? Curr 
Pharm Des. 2015;21(35):5127-34. 

Shapira S, Pleban S, Kazanov D, Tirosh P, Arber N. 
Terpinen-4-ol: A Novel and Promising Therapeutic 
Agent for Human Gastrointestinal Cancers. PLoS 
One. 2016 Jun 8;11(6):e0156540.

Kimchy Y, Lifshitz R, Lewkowitz S, Bertuccio G, Arber 
N, Gluck N, Pickhardt PJ. Radiographic capsule-
based system for non-cathartic colorectal cancer 
screening. Abdom Radiol (NY). 2017 Jan 4.

Grants 
2016-2018	 Kamin Grant, The Industry Academy 

Programs of the Chief Scientist (OCS), 
Israeli Ministry of Industry and Trade, 
Delayed wound healing heat stabke 
(HSA/CD24) knockout mice

2014-2017	 ERA-Net on translational cancer 
research (TRANSCAN), Personalized 
prevention of colorectal neoplasia 
by use of genetic variability for the 
prediction of efficacy and toxicity of 
treatment with COX-2 inhibitors and 
aspirin", PREDICT 

2016-2017 	 Dotan, The Varda and Boaz Dotan 
research center in Hemato-Oncology, 
Tel Aviv University, Lentiviral gene-
based therapy for hematological 
malignancies 

2016 – 2017	 CBRC, Cancer Biology Research 
Center, Selective targeting of aberrant 
Cyclin D1-expressiong cancer by a 
novel gene therapy approach

2015-2017	 ICRF, Israel Cancer Research Fund, 
Humanized anti-CD24 antibody; 
a potential biology tool for cancer 
immunotherapy

2016 – 2017	 Djerassi El ias for oncology, 
Development of a novel drug delivery 
strategy to treat lung cancer

2017-2018	 The Varda and Boaz DOTAN Research 
Center in Hemato-Oncology, Tel Aviv 
University, Targeting lymphoma 
with bispecific antibodies that 
simultaneously engage CD30 and 
CD24

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lifshitz%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28054186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lewkowitz%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28054186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bertuccio%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28054186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arber%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28054186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arber%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28054186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gluck%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28054186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pickhardt%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=28054186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Radiographic+capsule-based+system+for+non-cathartic+colorectal+cancer+screening
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Dr. Osnat Ashur-Fabian, Ph.D. 
Translational Oncology; Meir Medical Center
Department of Human Molecular Genetics and 
Biochemstry, Sackler Faculty of Medicine

Positions
Senior Lecturer, Sackler Faculty of Medicine

Principle Investigator, Translational Oncology 
Laboratory, Sapir Medical Center, Kfar- Saba 

Research 
Our research deals with the role of thyroid hormones 
in cancer progression and on the development of 
a novel class of targeted cancer therapy. A set of 
small molecules that specifically block the thyroid-
cancer axis were developed. Our research group is 
the first to show the potent elimination of various 
cancer types by these novel drugs. 

Publications 
Ashur-Fabian O, Blumenthal DT, Bakon M, Nass 
D, Davis PJ and Hercbergs A. Long-term disease 
response in glioblastoma multiforme treated with 
medically induced hypothyroidism and chemotherapy: 

osnataf@gmail.com 

A case report and review of the literature. Anticancer 
Drugs. 24(3):315-23, 2013.

Avivi A, Nevo E, Cohen K, Hercbergs A, Band M, 
Davis PJ, Ellis M and Ashur-Fabian O. They live 
in the land down under: Metabolic adaptations in 
blind mole rats, Spalax. Endocrine Research. 39(1): 
79-84, 2014.

Dror AA, Lenz DR, Shivatzki S, Cohen K, Ashur-
Fabian O, Avraham KB. Atrophic thyroid follicles 
and inner ear defects reminiscent of cochlear 
hypothyroidism in Slc26a4-related deafness. 
Mammalian Genome, 25(7-8): 304-16, 2014.

Cohen K, Flint N, Shalev S, Erez D, Baharal T, Davis 
PJ, Hercbergs A, Ellis M and Ashur-Fabian O. 
Thyroid hormone regulates adhesion, migration and 
matrix metalloproteinase 9 activity via avb3 integrin 
in myeloma cells. Oncotarget, 5(15):6312-22, 2014.

Cohen K, Ellis M, Khoury S, Davis PJ, Hercbergs A 
and Ashur-Fabian O. Thyroid hormone effects on 
myeloma bone marrow and cell lines: avb3-integrin 

Investigating Hormone Metabolism in Cancer

Ovarian cancer cell proliferation and migration is enhanced by thyroid hormones 

http://www.ncbi.nlm.nih.gov/pubmed?term=Blumenthal%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=19586591
mailto:osnataf@gmail.com


Sackler Faculty of Medicine Research 2018 Cancer 12

mediated signaling with relevance to the action of 
bortezomib. Leuk & Lymph, 20:1-8, 2015.

Davis PJ, Glinsky GV, Lin HY, Leith JT, Hercbergs 
A, Tang HY, Ashur-Fabian O, Incerpi S, Mousa SA. 
Cancer Cell Gene Expression Modulated from Plasma 
Membrane Integrin αvβ3 by Thyroid Hormone and 
Nanoparticulate Tetrac. Front Endocrinol (Lausanne). 
5:1-7, 2015.

Hercbergs A, Johnson RE, Ashur-Fabian 
O, Garfield DH, Davis PJ. Medically Induced 
Euthyroid Hypothyroxinemia May Extend Survival 
in Compassionate Need Cancer Patients: An 
Observational Study. The Oncologist, 20(1):72-6, 
2015. 

Pereg D, Cohen K, Mosseri M, Berlin T, Steinberg DM, 
Ellis M and Ashur-Fabian O. Cell free expression 
of stress-inducible mRNA in the peripheral blood 
of acute myocardial infarction patients. Journal of 
Arteriosclerosis and Thrombosis, 22(9):981-98, 2015.

Fabian ID, Rosner M, Fabian I, Vishnevskia-Dai V, 
Zloto O, Shinderman E, Cohen K, Ellis M, Hung-Yun 
Lin, Hercbergs A, Davis PJ and Ashur-Fabian O. 
The Impact of Thyroid Hormone Levels on Survival 
in a Uveal Melanoma Murine Model. Oncotarget, 
6(13): 6(13):11038-46, 2015

Shinderman-Maman E, Cohen K, Weingarten C, 
Nabriski D, Twito O, Baraf L, Hercbergs A, Davis 
PJ, Werner H, Ellis M and Ashur-Fabian O. The 
thyroid hormone-avb3 integrin axis in ovarian 
cancer: Regulation of gene transcription and MAPK-
dependent proliferation. Oncogene,35(15):1977-87, 
2016.

Yacobovich S, Tuchinsky L, Kirby M, Kardash T, 
Agranioni O, Nesher E, Redko B, Gellerman G, 
Tobi D, Gurova K, Koman I, Ashur-Fabian O and 
Pinhasov A. Novel synthetic cyclic integrin αvβ3 
binding peptide ALOS4: Antitumor activity in mouse 
melanoma models. Oncotarget, 7(39):63549-63560, 
2016.

Ellis M, Stern O and Ashur-Fabian O. The double 
benefit of Spalax p53: surviving underground hypoxia 
while defying lung cancer cells in vitro via autophagy 
and caspase-dependent cell death. Oncotarget, 
7(39):63242-63251, 2016.

Ellis M, Krashin E, Hamburger-Avnery O, Gan S, 
Elis A and Ashur-Fabian O. The anti-leukemic and 
lipid lowering effects of imatinib are not hindered by 
statins in CML: a retrospective clinical study and in 
vitro assessment of lipid-genes transcription. Leuk. 
& Lymph, 58(5):1172-1177, 2017.

Redko B, Tuchinsky H, Segal T, Tobi D, Luboshits G, 
Ashur-Fabian O, Pinhasov A, Gerlitz G, Gellerman 
G.Toward the development of a novel non-RGD 
cyclic peptide drug conjugate for treatment of human 
metastatic melanoma. Oncotarget. 8(1):757-768, 
2017.

Shinderman-Maman E, Cohen K, Moskovich D, 
Hercbergs A, Werner H, Davis PJ, Ellis M, Ashur-
Fabian O. Thyroid hormones derivatives reduce 
proliferation and induce cell death and DNA damage 
in ovarian cancer. Scientific Reports 28;7(1):16475, 
2017.

Weingarten C, Jenudi Y, Tshuva RY, Moskovich D, 
Alfandari A, Hercbergs A, Davis PJ, Ellis M and 
Ashur-Fabian O. The interplay between epithelial-
mesenchymal transition (EMT) and the thyroid 
hormones-avb3 axis in ovarian cancer. Hormones 
and Cancer, 2017.

Krashin E, Ellis M, Cohen K, Viner M, Neumark 
E, Rashid G and Ashur-Fabian O. Chemical and 
Metabolic Profile of the Bone Marrow Interstitial Fluid 
in Plasma Cell Dyscrasias and Other Hematologic 
Disorders. Hematological Oncology, 2017.

Shinderman-Maman E, Weingarten C, Moskovich 
D, Werner H, Hercbergs A, Davis PJ, Ellis M, Ashur-
Fabian O. Molecular insights into the transcriptional 
regulatory role of thyroid hormones in ovarian cancer. 
Mol Carcinog. 57(1):97-105, 2018.

Cohen K, Abadi U, Hercbergs A, Davis PJ, Ellis 
M, Ashur-Fabian O. The induction of myeloma cell 
death and DNA damage by tetrac, a thyroid hormone 
derivative. Endocr Relat Cancer. 25(1):21-34, 2018

Grants
2015-2018	 The Varda and Boaz DOTAN Research 

Center in Hemato-Oncology, Tel 
Aviv University, Nuclear integrin in 
hematological malignancies.

2015-2017	 KAMIN, The Israeli Ministry of Industry 
Trade & Labor. Novel photodynamic 
therapy in cancer.

2017-2018	 NOFAR, The Israeli Ministry of Industry 
Trade & Labor. Development of DIO3 
inhibitors in cancer.
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Positions
Professor of Pathology

Vice Dean, Head of School of Medicine, Sackler 
Faculty of Medicine, Tel Aviv University

Head, Department of Pathology

Co-director, Tumor Tissue Bank, Molecular Diagnostic 
Service, Precision Medicine Project (diagnostic 
service), Digital Pathology Project, Sheba Medical 
Center, Tel Hashomer

Research 
The profession of Pathology encompasses three main 
constituents: diagnostics, teaching and research. 
Within the department, description, processing 
and examination of the macroscopic specimen 
is performed by the doctors of the department. 
The specimens undergo histochemical staining. 
If necessary for the sake of diagnosis, additional 
specialized histochemical and immunohistochemical 
stains are carried out. Furthermore, the department 
executes other techniques that enable precise 

barshack@sheba.health.gov.il

diagnosis such as: FISH, PCR, In-situ hybridization and 
Electron Microscopy visualization. The department 
delves in a large array of research projects with 
the cooperation of other departments within and 
outside of the hospital, and intrinsic research of the 
department itself. 

The department encompasses a laboratory 
specific for histochemical staining, a laboratory 
for immunohistochemical staining that performs 
in-situ hybridization, as well as a laboratory for 
PCR, Electron Microscopy, FISH and for Molecular 
Pathology. Moreover, we are leading the tumor tissue 
bank of the Sheba Medical Center, and the Molecular 
Diagnostic Service of the Sheba Medical Center, 
using an advanced NGS platform for diagnostic and 
research purposes. We also perform on a routine 
and research basis immunohistochemical stainings 
and molecular methods for precision medicine 
and immunotherapy. Furthermore, the department 
includes an advanced system for photographing 
and processing both macroscopic and microscopic 
constituents, and leads the Digithal Pathology Project 
of the Sheba medical Center. 

Investigating Markers of Inflammation and of 
Neoplastic Processes for Diagnosis and Treatment

Fish of miR124 in normal brain. B. B-cell clonal diversification and gut-lymph node trafficking in ulcerative colitis revealed 
using lineage tree analysis. Eur J Immunol 38: 2600-2609 (2008).
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Another branch is that of independent research. 
One of the great accomplishments has been the 
conceptual implementation of the use of microRNAs 
to aid in the identification of different tissues and the 
application of this knowledge to identify metastases 
of unknown origin. In situ hybridization of microRNAs 
is an important methodology used in our research 
for studing the pathogenesis of inflammatory and of 
neoplastic processes. Another area of research in 
which the department is leading is the development of 
the technology of tissue microarrays. The department 
leads the investigation of inflammatory processes 
and lymphoproliferative tumors according to the 
production and study of heavy chain B lymphocytes 
within the tissue. In light of this investigation, the 
department received a number of important research 
grants. 

Publications 
Tabibian-Keissar H, Schibby G, Michaeli M, 
Rakovsky-Shapira A, Azogui-Rosenthal N, Dunn-
Walters DK, Rosenblatt K, Mehr R, Barshack I. PCR 
amplification and high throughput sequencing of 
immunoglobulin heavy chain genes from formalin-
fixed paraffin-embedded human biopsies. Exp Mol 
Pathol. 2013;94(1):182-7. 

Semo J, Sharir R, Afek A, Avivi C, Barshack I, 
Maysel-Auslender S, Krelin Y, Kain D, Entin-Meer M, 
Keren G, George J. The 106b~25 microRNA cluster 
is essential for neovascularization after hindlimb 
ischaemia in mice. Eur Heart J. 2014;35(45):3212-23. 

Miller K, Clementi C, Polyak D, Eldar-Boock A, 
Benayoun L, Barshack I, Shaked Y, Pasut G, Satchi-
Fainaro R.Poly(ethylene glycol)-paclitaxel-alendronate 
self-assembled micelles for the targeted treatment 
of breast cancer bone metastases. Biomaterials. 
2013;34(15):3795-806. 

Gilam A, Edry L, Mamluk-Morag E, Bar-Ilan D, Avivi C, 
Golan D, Laitman Y, Barshack I, Friedman E, Shomron 
N. Involvement of IGF-1R regulation by miR-515-5p 
modifies breast cancer risk among BRCA1 carriers. 
Breast Cancer Res Treat. 2013;138(3):753-60. 

]Spector Y, Fridman E, Rosenwald S, Zilber S, Huang 
Y, Barshack I, Zion O, Mitchell H, Sanden M, Meiri 
E. Development and validation of a microRNA-
based diagnostic assay for classification of renal 
cell carcinomas. Mol Oncol. 2013;7(3):732-8. 

Nemlich Y, Greenberg E, Ortenberg R, Besser MJ, 
Barshack I, Jacob-Hirsch J, Jacoby E, Eyal E, 
Rivkin L, Prieto VG, Chakravarti N, Duncan LM, 
Kallenberg DM, Galun E, Bennett DC, Amariglio 
N, Bar-Eli M, Schachter J, Rechavi G, Markel G. 

MicroRNA- mediated loss of ADAR1 in metastatic 
melanoma promotes tumor growth. J Clin Invest. 
2013;123(6):2703-18. 

Vilboux T, Lev A, Malicdan MC, Simon AJ, Järvinen P, 
Racek T, Puchalka J, Sood R, Carrington B, Bishop 
K, Mullikin J, Huizing M, Garty BZ, Eyal E, Wolach 
B, Gavrieli R, Toren A, Soudack M, Atawneh OM, 
Babushkin T, Schiby G, Cullinane A, Avivi C, Polak-
Charcon S, Barshack I, Amariglio N, Rechavi G, van 
der Werff ten Bosch J, Anikster Y, Klein C, Gahl WA, 
Somech R. A congenital neutrophil defect syndrome 
associated with mutations in VPS45. N Engl J Med. 
2013;369(1):54-65. 

Erez N, Glanz S, Raz Y, Avivi C, Barshack I. Cancer 
associated fibroblasts express pro- inflammatory 
factors in human breast and ovarian tumors. Biochem 
Biophys Res Commun. 2013;437(3):397-402. 

Greenberg E, Besser MJ, Ben-Ami E, Shapira-
Frommer R, Itzhaki O, Zikich D, Levy D, Kubi A, 
Eyal E, Onn A, Cohen Y, Barshack I, Schachter J, 
Markel G. A comparative analysis of total serum 
miRNA profiles identifies novel signature that is 
highly indicative of metastatic melanoma: a pilot 
study.Biomarkers. 2013;18(6):502-8. 

Damianovich M, Hout Siloni G, Barshack I, Simansky 
DA, Kidron D, Dar E, Avivi C, Onn A. Structural basis 
for hyperpermeability of tumor vessels in advanced 
lung adenocarcinoma complicated by pleural effusion. 
Clin Lung Cancer. 2013;14(6):688-98. 

Ben-Horin S, Polak-Charcon S, Barshack I, Picard 
O, Fudim E, Yavzori M, Avivi C, Mardoukh C, Shimoni 
A, Chowers Y, Maor Y. Celiac disease resolution after 
allogeneic bone marrow transplantation is associated 
with absence of gliadin- specific memory response 
by donor- derived intestinal T- cells. J Clin Immunol. 
2013;33(8):1395-402. 

Tzameret A, Sher I, Belkin M, Treves AJ, Meir A, 
Nagler A, Levkovitch-Verbin H, Barshack I, Rosner 
M, Rotenstreich Y. Transplantation of human bone 
marrow mesenchymal stem cells as a thin subretinal 
layer ameliorates retinal degeneration in a rat model 
of retinal dystrophy. Exp Eye Res. 2014;118:135-44. 

Aviel-Ronen S, Soriano D, Shmuel E, Schonman 
R, Rosenblatt K, Zadok O, Vituri A, Seidman D, 
Barshack I*, Cohen Y*. Surgically treated ovarian 
endometriosis association with BRCA1 and BRCA2 
mutations. Pathol Res Pract. 2014;210(4):250-5. 
*Both authors equally supervised the manuscript.

Olteanu S, Kandel-Kfir M, Shaish A, Almog T, 
Shemesh S, Barshack I, Apte RN, Harats D, Kamari 
Y.Lack of interleukin-1α in Kupffer cells attenuates 
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liver inflammation and expression of inflammatory 
cytokines in hypercholesterolaemic mice. Dig Liver 
Dis. 2014;46(5):433-9. 

Ben-Ami Shor D, Blank M, Reuter S, Matthias 
T, Beiglass I, Volkov A, Barshack I, Shoenfeld 
Y.Anti- ribosomal -P antibodies accelerate lupus 
glomerulonephritis and induce lupus nephritis in 
naïve mice.J Autoimmun. 2014;54:118-26. 

Golan T, Atias D, Barshack I, Avivi C, Goldstein 
RS, Berger R. Ascites-derived pancreatic ductal 
adenocarcinoma primary cell cultures as a 
platform for personalised medicine. Br J Cancer. 
2014;110(9):2269-76. 

Michaeli M, Tabibian-Keissar H, Schiby G, Shahaf 
G, Pickman Y, Hazanov L, Rosenblatt K, Dunn-
Walters DK, Barshack I*, Mehr R*.Immunoglobulin 
gene repertoire diversification and selection in the 
stomach - from gastritis to gastric lymphomas. Front 
Immunol. 2014 Jun 3;5:264. * Both authors equally 
supervised the manuscript.

Ortenberg R, Galore-Haskel G, Greenberg I, Zamlin B, 
Sapoznik S, Greenberg E, Barshack I, Avivi C, Feiler 
Y, Zan-Bar I, Besser MJ, Azizi E, Eitan F, Schachter 
J, Markel G. CEACAM1 promotes melanoma cell 
growth through Sox-2. Neoplasia. 2014;16(5):451-60. 

Agmon-Levin N, Arango MT, Kivity S, Katzav A, 
Gilburd B, Blank M, Tomer N, Volkov A, Barshack I, 
Chapman J, Shoenfeld Y. Immunization with hepatitis 
B vaccine accelerates SLE-like disease in a murine 
model. J Autoimmun. 2014;54:21-32. 

Entin-Meer M, Levy R, Goryainov P, Landa N, 
Barshack I, Avivi C, Semo J, Keren G.The transient 
receptor potential vanilloid 2 cation channel is 
abundant in macrophages accumulating at the 
peri-infarct zone and may enhance their migration 
capacity towards injured cardiomyocytes following 
myocardial infarction.PloS One. 2014;9(8):e105055. 

Zippel D, Barlev H, Ortenberg R, Barshack I, 
Schachter J, Markel G. A longitudinal study of 
CEACAM1 expression in melanoma disease 
progression. Oncol Rep. 2015;33(3):1314-8. 

Carvalho S, Lindzen M, Lauriola M, Shirazi N, Sinha 
S, Abdul-Hai A, Levanon K, Korach J, Barshack 
I, Cohen Y, Onn A, Mills G, Yarden Y. An antibody 
to amphiregulin, an abundant growth factor in 
patients’ fluids, inhibits ovarian tumors. Oncogene. 
2016;35(4):438-47.

Grossman C*, Barshack I*, Bornstein G, Ben-Zvi 
I. Is temporal artery biopsy essential in all cases of 

suspected giant cell arteritis? Clin Exp Rheumatol. 
2015;33(2 Suppl 89):84-9.* both authors contributed 
equally to the manuscript

Kandel-Kfir M, Almog T, Shaish A, Shlomai G, Anafi 
L, Avivi C, Barshack I, Grosskopf I, Harats D, Kamari 
Y. Interleukin-1α deficiency attenuates endoplasmic 
reticulum stress-induced liver damage and CHOP 
expression in mice. J Hepatol. 2015; 63(4):926-33.

Svetlicky N, Kivity S, Odeh Q, Shovman O, Gertel 
S, Amital H, Gendelman O, Volkov A, Barshack 
I, Bar-Meir E, Blank M, Shoenfeld Y. Anti-
citrullinated-protein-antibody-specific intravenous 
immunoglobulin attenuates collagen-induced arthritis 
in mice. Clin Exp Immunol. 2015; 182(3):241-50.

Sarit Aviel-Ronen, Tami Rubinek, Oranit Zadok, Aya 
Vituri, Camila Avivi, Ido Wolf, Barshack I. Klotho 
expression in cervical cancer: differential expression 
in adenocarcinoma and squamous cell carcinoma. 
J Clin Pathol. 2016;69(1):53-7. 

Leibowitz A, Volkov A, Voloshin K, Shemesh C, 
Barshack I, Grossman E. Melatonin prevents kidney 
injury in a high salt diet-induced hypertension 
model by decreasing oxidative stress. J Pineal Res. 
2016;60(1):48-54. 

Tabibian-Keissar H, Hazanov L, Schiby G, Rosenthal 
N, Rakovsky A, Michaeli M, Shahaf GL, Pickman 
Y, Rosenblatt K, Melamed D, Dunn-Walters D, 
Mehr R, Barshack I. Aging affects B-cell antigen 
receptor repertoire diversity in primary and secondary 
lymphoid tissues. Eur J Immunol. 2016;46(2):480-92.

Aviel-Ronen S, Zadok O, Vituri A, Nass D, Schwartz 
I, Avivi C, Barshack I. α-methylacyl-CoA racemase 
(AMACR) expression in chordomas differentiates 
them from chondrosarcomas. Sci Rep. 2016;6:21277.

Pozniak Y, Balint-Lahat N, Rudolph JD, Lindskog 
C, Katzir R, Avivi C, Pontén F, Ruppin E, Barshack 
I, Geiger T. System-wide clinical proteomics of 
breast cancer reveals global remodeling of tissue 
homeostasis. Cell Syst. 2016;2(3):172-84.

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 O, Vaknine H, 
Brenner R, Zinger A, Schroeder A, Gonen P, Khaled 
M, Erez N, Hoheisel JD, Levy C. Melanoma miRNA 
trafficking controls tumour primary niche formation. 
Nat Cell Biol. 2016;18(9):1006-17.
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Research 
We study interactions between the CLL cells and the 
tissue microenvironment and explore new aspects 
of the B-cell receptor (BCR) signaling in CLL cells. 
Our previous work characterized distinct in vivo gene 
expression signatures of CLL cells derived from the 
different compartments of blood, bone marrow and 
lymph nodes. Recently, we have shown that SLP76, 
an adaptor protein of the T-cell receptor pathway, 

yairh@tasmc.gov.il

is ectopically expressed in CLL cells and mediates 
alternative signaling downstream of the BCR (Figure). 
Our research is aimed to discover novel targets of 
therapy of CLL. Our group is well experienced in 
performing cell biology assays, flow cytometry and 
image analysis, protein analysis and gene silencing 
in primary CLL cells, and is highly skillful in studying 
signaling in CLL cells.

Publications 
Herishanu Y, Kay S, Dezorella N, Baron S, Hazan-
Halevy I, Trestman S, Perry C, Deutsch V, Polliack 

A, Naparstek E and Katz BZ. Intra-clonal diversity 
identified by CD19-mediated signaling correlates 
with disease progression in chronic lymphocytic 
leukemia. J Immunol 190:784-93, 2013. 

Shvidel L, Tadmor T, Braester A, Bairey O, Rahimi-
Levene N, Herishanu Y, Klepfish A, Shtalrid M, 
Berrebi A, Polliack A; Israeli CLL Study Group 
(ICLLSG). Pathogenes is, prevalence and prognostic 
significance of cytopenias in chronic lymphocytic 
leukemia (CLL): a retrospective comparative study 
of 213 patients from a national CLL database of 
1518 cases. Ann Hematol 92:661-7, 2013. 

Canaani J, Amit S, Ben-Ezra J, Sarid N, Lerman H, 
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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 
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the ultimate goal of improving the care of children 
with cancer. 

Our research is divided into two major topics:

1. Basic, translational and clinical research of 
leukemia. 

2. The role of SIL (STIL) protein in mitosis, centrosomal 
biology and cancer. 

Cancer is the deadliest disease of children and 
leukemia is the most common childhood cancer. 

Basic and Translational and Research of Childhood 
Malignancies and Leukemia

Carboxypeptidase E (CPE), a novel 
Wnt inhibitor, is excluded from the 
colonic crypt bottom.

Proliferation
Survival
Differentiation
Self Renewal  

Mechanism?

Yehudit.Birger@sheba.health.gov.il

Dr. Yehudit Birger, Ph.D.
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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 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 consisting of 
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. 

We have discovered that SIL, a gene cloned from 
childhood leukemia, is required for centrosomal 
biogenesis and for survival of cancer cells. Targeting 
SIL by siRNA cause cancer cell death at mitotic entry 
in-vitro and in-vivo. Current research focuses on the 
fundamental role of the SIL protein in centrosome 
generation in normal and malignant cells and on 
developing approaches for its targeting for cancer 
therapy.
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R., Rotman, R., Deutsch, V., Ben-Ezra, J., Naparstek, 
E., Perry, C., Katz, B.-Z. Absolute monocyte count 
trichotomizes chronic lymphocytic leukemia into high 
risk patients with immune dysregulation, disease 
progression and poor survival. (2013) Leuk. Res. 
37:1222-1228.

Arbel, Y., Birati, E.Y., Finkelstein, A., Halkin, A., 
Berliner, S., Katz, B.-Z., Revivo, M., Saranga, 
H., Herz, I., Keren, G., Banai, S. Red blood cell 
distribution width and 3-year outcome in patients 
undergoing cardiac catheterization. (2014) J. Thromb. 
Thrombolysis. 37:469-474.

Katz, B.-Z., Herishanu, Y. Therapeutic targeting of 
CD19 in hematological malignancies: past, present, 
future and beyond. (2014) Leuk. Lymphoma. 55:999-
1006.

Herishanu, Y., Kay, S., Joffe, E., Ben-Ezra, J., 
Baron, S., Rotman, R., Braunstein, R., Dezorella, 
N., Polliack, A., Naparstek, E., Perry, C., Deutsch, V., 
Katz, B.-Z. Integration of automated morphological 
features resolves a distinct group of atypical 
chronic lymphocytic leukemias with chromosomal 
aberrations. (2014) Leuk. Res. 38:484-489.

Herishanu, Y., Katz, B.-Z. Cryoglobulins mimicking 
platelet recovery in a mantle cell lymphoma patient 

Development of B-Cell Malignancies 

Specific research programs
A) The role of microenvironmental interactions in the patho-
genesis of chronic lymphocytic leukemia.
B) The function of CD19 and CD38 in the physiology of 
malignant B-cells. 
D) Development of novel laboratory methodologies to study 
B-cell malignancies
The complexity of the B-cell receptor.
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http://www.ncbi.nlm.nih.gov/pubmed/23561469
http://www.ncbi.nlm.nih.gov/pubmed/23937985
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treated with chemoimmunotherapy. (2015) Blood 
125:1047.

Sarid, N., Katz, B.-Z. Dividing plasma cells in the 
cerebrospinal fluid of a patient with refractory multiple 
myeloma. (2015) Blood 126:2162.

Dezorella, N., Kay, S., Baron, S., Shapiro, M., 
Porat, Z., Deutsch, V., Herishanu, Y., Katz, B.-Z. 
Measurement of lymphocyte aggregation by flow 
cytometry-physiological implications in chronic 
lymphocytic leukemia. (2016) Cytometry B Clin. 
Cytom. 90:257-266.

Dezorella, N.*, Katz, B.-Z.*, Shapiro, M., Polliack, 
A., Perry, C., Herishanu, Y. SLP76 integrates into 
the B-Cell receptor signaling cascade in chronic 
lymphocytic leukemia cells and is associated with 
aggressive disease course. (2016) Haematologica 
101:1553-1562. * Equal contributors

Shapiro, M., Herishanu, Y., Katz, B.-Z., Dezorella, 
N., Sun, C., Kay, S., Polliack, A., Avivi, I., Wiestner, 
A., Perry, C. Lymphocyte activation gene 3- A novel 
therapeutic target in chronic lymphocytic leukemia.
(2017) Haematologica In press.

Katz, B.-Z., Herishanu, Y. Fragility of sub-cellular 
structures in chronic lymphocytic leukemia. (2017) 
Int. J. Hematol. In press.

Grants 
2014 – 2017 	 Novel s ignal ing pathway in 

CLLphysiology and target for therapy, 
Dotan Grant for Hemato-Oncology.
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Dr. Guy Lahat, M.D.
Division of Surgery 
Tel Aviv Sourasky Medical Center 
Sackler Faculty of Medicine guyla@tlvmc.gov.il

on patient-driven translational research, studying 
the molecular basis of various soft tissue sarcoma 
(STS) tumors, and gastrointestinal malignancies. 
We aim to explore distinct signaling pathways and 
molecules that may play a role in cancer progression 
and metastasis. Specifically, we investigate the 
cross talk between metastatic GI cancer cells and 
the omentum. We also investigate the potential role 
of miRNAs as molecular biomarkers for staging, 
prognosis, and pattern of future spread. For these 
purposes we frequently utilize in-vitro and in-vivo 
models, human cancer specimens from our clinically 
annotated tissue bank, as well as various advanced 
molecular and bioinformatic approaches. 

Tumor-Microenvironment Cellular Interactions in 
Cancer Progression and Metastasis
Positions
Chair, Department of Surgery A

Senior Lecturer, Sackler Faculty of Medicine

Research 
The surgical oncology research lab was established in 
order to conduct clinical and basic science research 
in order to further understand disease patterns and 
mechanisms, thus, trying to improve diagnosis and 
treatment outcomes of the patients we operate on. 
Moreover, the lab is a platform for the development 
of future academic surgeons, passionate about 
both research and the field of surgery. We focus 

Tumor growth is promoted by omental fat in vivo. PANC-1 pancreatic cancer cells were initially pretreated in vitro with 
human omental fat conditioned medium (CM) or control regular medium (RM) for 24h. The tumor cells were then injected 
subcutaneously into the flank of nude mice. (A) Tumor growth and weight of PANC-1 tumors was facilitated in mice following 
pre-treatment with omental fat CM (n=15); (B) Representative mice and tumor images; (C) Marked increase in proliferation 
(Ki-67) and microvessel density (CD31) by human omental fat CM.
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Publications 
Lubezky N, Winograd E, Papoulas M, Lahat G, 
Shacham-Shmueli E, Geva R, Nakache R, Klausner 
J, Ben-Haim M. Perioperative Complications After 
Neoadjuvant Chemotherapy With and Without 
Bevacizumab for Colorectal Liver Metastases. J 
Gastrointest Surg. 2013.

Lubezky N, Lowenstein S, Ben-Haim M, Brazowski 
E, Marmor S, Pasmanik-Chor M, Oron-Karni Varda 
, Rechavi G, Klausner JM, Lahat G. MicroRNA 
Expression Signatures in Intraductal Papillary 
Mucinous Neoplasm of the Pancreas. Surgery 2013.

Rao P, Lahat G, Arnold C, Gavino AC, Lahat S, 
Hornick JL, Lev D, Lazar AJ. Angiosarcoma: a tissue 
microarray study with diagnostic implications. Am 
J Dermatopathol. 2013;35(4):432-7.

Gerstenhaber F, Grossman J, Lubezky N, Itzkowitz 
E, Nachmany I, Sever R, Ben-Haim M, Nakache R, 
Klausner JM, Lahat G. Pancreaticoduodenectomy 
in elderly adults: is it justified in terms of mortality, 
long-term morbidity, and quality of life? J Am Geriatr 
Soc. 2013;61(8):1351-7.

Nizri E, Merimsky O, Lahat G. Optimal management 
of sarcomas of the breast: an update. Expert Rev 
Anticancer Ther. 2014;14(6):705-10.

Inbar R, Swissa L, Greenberg R, White I, Lahat G, 
Avital S. Laparoscopic colorectal surgery in patients 
with impaired renal function: impact on postoperative 
renal function compared with open surgery. J 
Laparoendosc Adv Surg Tech A. 2014;24(4):236-40.

Uptake of omental fat exosomes by cancer cells. PKH67-labeled omental fat exosomes were incubated with PANC-1 
pancreatic cancer cells (upper panel) and AGS gastric cancer cells (lower panel), reaction was stopped at different time 
points (1, 3, 5 and 7 hours) and cells were analyzed by confocal microscopy. The nucleus of PANC-1 and AGS cells was 
stained with dapi. Negative control- PANC-1 and AGS cells with no addition of labeled exosomes.

Lahat G, Lubezky N, Loewenstein S, Nizri E, Gan S, 
Pasmanik-Chor M, Hayman L, Barazowsky E, Ben-
Haim M, Klausner JM. Epithelial-to-Mesenchymal 
Transition (EMT) in Intraductal Papillary Mucinous 
Neoplasm (IPMN) is Associated with High Tumor 
Grade and Adverse Outcomes. Ann Surg Oncol. 
2014;21 Suppl 4:750-7.

Papoulas M, Weiser R, Rosen G, Gerstenhaber F, 
Merimsky O, Lubezky N, Klausner JM, Lahat G. 
Visceral Fat Content Correlates with Retroperitoneal 
Soft Tissue Sarcoma (STS) Local Recurrence and 
Survival. World J Surg. 2015.

Nachmany I, Pencovich N, Ben-Yehuda A, Lahat G, 
Nakache R, Goykhman Y, Lubezky N, Klausner JM. 
Laparoscopic Distal Pancreatectomy: Learning Curve 
and Experience in a Tertiary Center. J Laparoendosc 
Adv Surg Tech A. 2016;26(6):470-4. 

Loewenstein S, Lubezky N, Nizri E, Zemel M, 
Levin Y, Savidor A, Sher O, Klausner JM, Lahat 
G. Adipose-induced Retroperitoneal Soft Tissue 
Sarcoma (RSTS) Tumorigenesis: A Potential Crosstalk 
between Sarcoma and Fat Cells. Molecular Cancer 
Research. 2016.

Lahat G, Lubezky N, Gerstenhaber F, Nizri E, Gysi 
M, Rozenek M, , Goichman Y, Nachmany I, Nakache 
R, Wolf I, Klausner JM. Number of evaluated lymph 
nodes and positive lymph nodes, lymph node ratio, 
and log odds evaluation in early-stage pancreatic 
ductal adenocarcinoma: numerology or valid 
indicators of patient outcome? World journal of 
surgical oncology 2016;14(1):254.
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Prof. Zvi Ram, M.D. 
Neurosurgery Section
Tel Aviv Sourasky Medical Center

Immunotherapy of Brain Tumors: From Basic 
Mechanisms to Clinical Translation
Positions – Zvi Ram
Chairman, The Neurosurgery Section, Tel Aviv 
Sourasky Medical Center

Full Professor, Sackler Faculty of Medicine

Former Chairman, Tumor Section of European 
Association of Neurosurgical Societies

Positions – Ilan Volovitz
Lab Head, Cancer Immunotherapy Lab, Neurosurgery 
Department, Tel Aviv Sourasky Medical Center

Research 
Our laboratory studies the unique immunology 
of brain tumors by combining basic-science 
with clinically-applied investigation. Utilizing the 

zviram@tlvmc.gov.il
http://www.tasmc.org.il/sites/
en/Personnel/Pages/Ram-Zvi.
aspx

ilanv@tlvmc.gov.il
http://www.tasmc.org.il/sites/
en/Personnel/Pages/Volo-
vitz-Ilan.aspx

discrepancy between the relatively weak immune 
surveillance inside the brain and the potent one 
outside it, the lab has developed a novel method 
to treat brain tumors utilizing a concept we termed 
'Split Immunity'. The concept was recently translated 
from rats to human glioblastoma (GBM) patients. To 
monitor the post-therapy changes in the anti-tumor 
immune response, the lab has developed a unique 
set of high resolution immune assays that follow the 
peripheral (outside the tumor) and the intratumoral 
immune response.

Main research interests

•	Development of scientific and clinical insights into 
the concept of 'Split Immunity' and how it affects 
the treated patients.

•	Mapping of the entire adaptive and innate cellular 
immune milieu found inside human brain tumors 

Dr. Ilan Volovitz, Ph.D.
Cancer Immunotherapy Lab
Department of Neurosurgery
Tel Aviv Sourasky Medical Center
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using advanced multicolor (up to 12-color) flow 
cytometry.

•	Using a cell-centered approach called "Immune 
Cytomics" to study the network of interactions 
formed between the different intra-tumoral immune 
cells and between immune and tumor cells.

•	Evaluating how novel, non-immune-based, 
treatments for brain tumors affect the anti-tumoral 
immune responses.

Publications 
Gelerstein E, Berger A, Jonas-Kimchi T, Strauss I, 
Kanner AA, Blumenthal DT, Gottfried M, Margalit 
N, Ram Z, Shahar T. Regression of intracranial 
meningioma following treatment with nivolumab: 
Case report and review of the literature. J Clin 
Neurosci. 2017

Blumenthal DT, Dvir A, Lossos A, Tzuk-Shina T, Lior T, 
Limon D, Yust-Katz S, Lokiec A, Ram Z, Ross JS, Ali 
SM, Yair R, Soussan-Gutman L, Bokstein F. Clinical 
utility and treatment outcome of comprehensive 
genomic profiling in high grade glioma patients. J 
Neurooncol. 2016;130:211-219. 

Shahar T, Granit A, Zrihan D, Canello T, Charbit 
H, Einstein O, Rozovski U, Elgavish S, Ram Z, 
Siegal T, Lavon I. Expression level of miRNAs on 
chromosome 14q32.31 region correlates with tumor 
aggressiveness and survival of glioblastoma patients. 
J Neurooncol. 2016

Ofek P, Calderón M, Mehrabadi FS, 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. 2016

Volovitz I, Shapira N, Ezer H, Gafni A, Lustgarten 
M, Alter T, Ben-Horin I, Barzilai O, Shahar T, Kanner 
A, Fried I, Veshchev I, Grossman R, Ram Z. A non-
aggressive, highly efficient, enzymatic method for 
dissociation of human brain-tumors and brain-tissues 
to viable single-cells. BMC Neurosci. 2016

Volovitz I, Melzer S, Amar S, Bocsi J, Bloch M, Efroni 
S, Ram Z, Tárnok A. Dendritic Cells in the Context 
of Human Tumors: Biology and Experimental Tools. 
Int Rev Immunol. 2016

Stupp R, Taillibert S, Kanner AA, Kesari S, Steinberg 
DM, Toms SA, Taylor LP,Lieberman F, Silvani A, Fink 
KL, Barnett GH, Zhu JJ, Henson JW, Engelhard HH, 
Chen TC, Tran DD, Sroubek J, Tran ND, Hottinger 
AF, Landolfi J, Desai R, Caroli M, Kew Y, Honnorat 

J, Idbaih A, Kirson ED, Weinberg U, Palti Y, Hegi 
ME, Ram Z. Maintenance Therapy With Tumor-
Treating Fields Plus Temozolomide vs Temozolomide 
Alone for Glioblastoma: A Randomized Clinical Trial. 
JAMA. 2015

Kanner AA, Wong ET, Villano JL, Ram Z. Post Hoc 
analyses of intention-to-treat population in phase 
III comparison of NovoTTF-100A™ system versus 
best physician's choice chemotherapy. EF-11 
Investigators. Semin Oncol. 2014

Weller M, van den Bent M, Hopkins K, Tonn JC, 
Stupp R, Falini A, Cohen-Jonathan-Moyal E, 
Frappaz D, Henriksson R, Balana C, Chinot O, Ram 
Z, Reifenberger G, Soffietti R, Wick W European 
Association for Neuro-Oncology (EANO) Task 
Force on Malignant Glioma. EANO guideline for 
the diagnosis and treatment of anaplastic gliomas 
and glioblastoma. Lancet Oncol. 2014

Westphal M, Ylä-Herttuala S, Martin J, Warnke 
P, Menei P, Eckland D, Kinley J, Kay R, Ram Z. 
Adenovirus-mediated gene therapy with sitimagene 
ceradenovec followed by intravenous ganciclovir for 
patients with operable high-grade glioma (ASPECT): 
a randomised, open-label, phase 3 trial. ASPECT 
Study Group. Lancet Oncol. 2013

Shahar T, Nossek E, Steinberg DM, Rozovski U, 
Blumenthal DT, Bokstein F, Sitt R, Freedman S, Corn 
BW, Kanner AA, Ram Z. The impact of enrollment in 
clinical trials on survival of patients with glioblastoma. 
J Clin Neurosci. 2012

Grants (Ilan Volovitz and/or Zvi Ram)
2014-2017 – Joint Project – Barrow Neurological 

Institute – Immunotherapy of recurrent 
GBM patients using ‘Split immunity’ 
(Ilan Volovitz and Zvi Ram)

2015-2018 – ABC2 - Accelerate brain cancer cure 
– Immunotherapy of recurrent GBM 
patients using ‘Split immunity’. (Ilan 
Volovitz and Zvi Ram)

2015-2018 – Novocure - Evaluating the effects of 
tumor treating fields (TTFields) on 
immune responses. (Ilan Volovitz and 
Zvi Ram)

2013-2018 – European FP7 grant- Microbubble driven 
multimodal imaging and heranostics 
for gliomas. (Zvi Ram)
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Sackler Faculty of Medicine Research 2018 Cancer 29

Dr. Yaacov Richard Lawrence, MBBS, 
MA, MRCP 
Dept. of Radiation Oncology,  
Sheba Medical Center

Radiation Biology: Translating Biological Insights from 
the Lab to Impact Cancer Patient Care
Positions (Dr. Lawrence)
Director, Center for Translational Research in 
Radiation Oncology

Senior Lecturer (regular track), Sackler Faculty of 
Medicine 

Assistant Professor (adjunct), Dep. Radiation 
Oncology, Thomas Jefferson University

yaacov.lawrence@sheba.health.
gov.il, yaacovla@gmail.com

uri.amit.mail@gmail.com

Research 
Radiation therapy is a cornerstone of modern 
cancer care. Ionizing radiation kills cancer cells 
by generating reactive oxygen species, damaging 
DNA, and inducing chromosomal damage. Yet 
many aspects of radiation biology remain unknown. 
The lab focusses on understating cells’ ability to 
survive ionizing radiation, a phenomenon known 

Dr. Uri Amit, M.D., Ph.D. 
Dept of Radiation Oncology,  
Sheba Medical Center
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as radioresistance. We seek to answer the question 
of how some tumors are able to withstand very 
large doses of radiation. We hypothesize that cells 
withstand the intense onslaught of DNA damage 
by adapting their metabolic processes, diverting 
biosynthesis pathways to nucleotide synthesis and 
REDOX management. Another explanation of why 
cells in-vivo appear to resist radiation is the result 
of the interaction between tumor cells and the 
microenvironment. Ongoing projects in the lab are 
challenging and developing both these concepts. 

The research center also performs clinical research, 
initiating and running clinical trials. Hence, a particular 
strength of the lab is the ability for our findings to 
impact patient care through the performance of 
clinical trials.

Publications
Amit U, Kain D, Sahu A, Nevo-Caspi Y, Gonen N, 
Molotski N, Konfino T, Landa N, Naftali-Shani N, 
Blum G, Merquiol E, Karo-Atar D, Kanfi Y, Peret G, 
Munitz A, Cohen HY, Ruppin E, Hannenhalli S, Leor 
J. A New Role for Interleukin-13 Receptor α1 in 
Myocardial Homeostasis and Heart Failure. Journal 
of the American Heart Association. 2017; 20: 6(5)

Nishanth N, Sahu A, Amit U, Robinson W.P, Seung 
G, Basu ML, Leor J, Ruppin E, Hannenhalli S. 
Putative Functional Genes in Idiopathic Dilated 
Cardiomyopathy. Scientific Reports. Manuscript 
accepted. In press. 

Golan T, Sella T, Margalit O, Amit U, Halpern N, 
Aderka D, Shacham-Shmueli E, Urban D, Lawrence 
YR. Short- and Long-Term Survival in Metastatic 
Pancreatic Adenocarcinoma, 1993-2013. J Natl 
Compr Canc Netw. 2017;15(8):1022-1027

Naftali-Shani N, Levin-Kotler L, Palevski D, Amit U, 
Kain D, Landa N, Hochhauser E, Leor J. Heart failure 
switches resident and transplanted mesenchymal 
stromal cells toward a pro-inflammatory phenotype 
and impairs their reparative properties via Toll-like 
Receptor-4. Circulation. 2017;6: 135(23):2271-2287

Davidson T, Ben David M, Haskin T, Howes M, 
Scaife R, Kanana N, Amit U, Galper S, Ben Haim 
S, Symon Z, Goldstein J. The Use of 18F–FDG PET-
CT Imaging to Determine Internal Mammary Lymph 
Node Location for Radiation Therapy Treatment 
Planning in Breast Cancer Patients.  Practical 
Radiation Oncology. 2017;7(6):373-381

Alpert E, Amit U, Guranda L, Mehagnea R, Bentancur 
A. Point-of-care ultrasound by emergency physicians 
versus delayed diagnosis of tamponade and large 

pericardial effusions. Clinical and Experimental 
Emergency Medicine. 2017;4(3):128-132

Roichman A, Kanfi Y, Glazz R, Naiman S, Amit U, 
Landa N, Tinman S, Stein I, Pikarsky E, Leor J, Cohen 
HY. SIRT6 overexpression improves various aspects 
of mouse healthspan. Journal of Gerontology series 
A. 2017;1;72(5):603-615

Appel S, Goldstein J, Perelman M, Rabin T, Urban 
D, Onn A, Shulimzon TR, Weiss I, Lieberman S, 
Marom EM, Golan N, Simansky D, Ben-Nun A, 
Lawrence YR, Bar J, Symon Z. Neo-adjuvant 
Chemo-Radiation to 60 Gray Followed by Surgery 
for Locally Advanced Non-Small Cell Lung Cancer 
Patients: Evaluation of Trimodality Strategy. Isr Med 
Assoc J. 2017;19(10):614-619.

Lawrence YR, Moughan J, Magliocco AM, Klimowicz 
AC, Regine WF, Mowat RB, DiPetrillo TA, Small W 
Jr, Simko JP, Golan T, Winter KA, Guha C, Crane 
CH, Dicker AP. Expression of the DNA repair gene 
MLH1 correlates with survival in patients who have 
resected pancreatic cancer and have received 
adjuvant chemoradiation: NRG Oncology RTOG 
Study 9704. Cancer. 2017 

Appel S, Lawrence YR, Goldstein J, Pfeffer RM, 
Weiss I, Rabin T, Felder S, Ben-Ayun M, Tzvang L, 
Alezra D, Simansky D, Ben-Nun A, Bar J, Symon 
Z. Stereotactic Ablative Body Radiation for Stage I 
Lung Cancer in Israel: A Retrospective Single-Center 
Report. Isr Med Assoc J. 2017;19(1):39-43.

Spieler B, Goldstein J, Lawrence YR, Saad A, Berger 
R, Ramon J, Dotan Z, Laufer M, Weiss I, Tzvang L, 
Poortmans P, Symon Z Salvage Radiation Therapy for 
Biochemical Failure Following Radical Prostatectomy. 
Isr Med Assoc J. 2017;19(1):19-24.

Saad A, Goldstein J, Lawrence YR, Spieler B, 
Leibowitz-Amit R, Berger R, Davidson T, Urban D, 
Tsang L, Alezra D, Weiss I, Symon Z. Classifying 
high-risk versus very high-risk prostate cancer: is it 
relevant to outcomes of conformal radiotherapy and 
androgen deprivation? Radiat Oncol. 2017;12(1):5

Symon Z, Ben-Bezalel G, Spieler B, Tsvang L, Alezra 
D, Berger R, Dotan Z, Lawrence YR, Goldstein J. 
A Retrospective Feasibility Study of Salvage Pelvic 
Nodal Radiation in 6 Patients with Biochemical Failure 
Following Prostate Fossa Radiation: An Alternative 
to Androgen Deprivation Therapy (ADT). Am J Clin 
Oncol. 2016;39(5):479-483.

Shi W, Palmer JD, Werner-Wasik M, Andrews DW, 
Evans JJ, Glass J, Kim L, Bar-Ad V, Judy K, Farrell C, 
Simone N, Liu H, Dicker AP, Lawrence YR. Phase I 
trial of panobinostat and fractionated stereotactic re-
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irradiation therapy for recurrent high grade gliomas. 
J Neurooncol. 2016;127(3):535-9. 

Shi W, Lawrence YR*, Choy H*, Werner-Wasik M, 
Andrews DW, Evans JJ, Judy KD, Farrell CJ, Moshel 
Y, Berger AC, Bar-Ad V, Dicker AP. Vorinostat as a 
radiosensitizer for brain metastasis: a phase I clinical 
trial. J Neurooncol. 2014;118:313-9.

Lawrence YR, Paulus R, Langer C, Werner-Wasik 
M, Buyyounouski MK, Komaki R, Machtay M, Smith 
C, Axelrod RS, Wasserman T, Bradley JD, Movsas 
B. The addition of amifostine to carboplatin and 
paclitaxel based chemoradiation in locally advanced 
non-small cell lung cancer: Long-term follow-up of 
Radiation Therapy. Lung Cancer. 2013;80:298-305.

YR Lawrence*, O Morag*, M Benderly, V Boyko, 
I Nubikov, AP Dicker, U Goldbourt, S Behar, M 
Barchana and I Wolf. Association between metabolic 
syndrome, diabetes mellitus and prostate cancer 
risk”, Prostate Cancer and Prostatic Disease 
2013;16(2):181-6.

Yaacov Richard Lawrence, Bhadrasain Vikram, 
Arnab Chakravarti, Mitchell Machtay, Soren Bentzen, 
Paul Okunieff, C Norman Coleman, Adam P Dicker 
‘NCI–RTOG Translational Program Strategic 
Guidelines for the Early-Stage Development of 
Radiosensitizers. JNCI 2013;105(1):11-24

Liron Tuval-Kochen, Shoshana Paglin, Gilmor 
Keshet, Lerenthal Yaniv, Charles Nakar, Tamar 
Golani, Amos Toren, Joachim Yahalom, Raphael 
Pfeffer, Yaacov Lawrence. Eukaryotic Initiation 
Factor 2α – a Downstream Effector of Mammalian 
Target of Rapamycin - Modulates DNA Repair 
and Cancer Response to Treatment. PloS One. 
2013;8(10):e77260.

Grants
2014–2017	 Rosetree’s Foundation 

2014–2017	 NATO Science for Peace and Security 
Programme 

2017–2018	 Israel Cancer Association
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Dr. Raya Leibowitz-Amit, M.D, Ph.D. 
Sheba Medical Center 
Department of Oncology
Sackler Faculty of Medicine

Positions
Senior Lecturer, Sackler Faculty of Medicine

Senior Medical Oncologist, Clinician-investigator, 
Oncology Institute & Cancer Research Center, Sheba 
Medical Center, Tel Hashomer

Research 
As a clinician-investigator and a practicing medical 
oncologist, our lab is engaged in basic, translational 
and clinical cancer research.

Basic research: Our lab at the Cancer Research 
Center at the Sheba campus studies the role of 
microRNAs in solid malignancies. We were the first to 
show that a large micr-RNA cluster on chromosome 
14q32 is silenced in melanoma. This cluster was later 
dubbed ‘the larger tumor suppressor miRNA cluster’ 
and was shown to be down-regulated in a wide range 
of malignancies. We showed the involvement of three 
miRNAs from this cluster in melanoma progression, 
and continue to study the role of this cluster in the 
pathogenesis of this disease. In the last year, we 
have also studyed the involvement of miRNAs in 
bladder cancer; specifically, preliminary results 
suggest that a family of miRNAs are associated 
with the development of resistance to chemotherapy 
in bladder cancer; research is currently ongoing. 

Translational research: Immunotherapy, namely the 
activation of the immune system against cancer, is 
revolutionizing cancer treatment, yet not all cancers, 
and not all patients within a given cancer, respond to 
immunotherapy. Currently, the biomarkers associated 
with response to immunotherapy are unknown. In 
collaboration with Dr. Irit Gat-Viks from the Faculty of 
Life Sciences at TAU, we are embarking on a clinical 
trial in which we will prospectively search for immune 
cell populations within the systemic circulation that 
are associated with response to immunotherapy. 
We will perform RNA sequencing of immune cells 

raya.leibowitz-amit@sheba.
health.gov.il

before and following immunotherapy treatment and 
analyze the cell populations using deconvolution 
algorithms developed at the Gat-Viks lab. 

Clinical research: Whereas the list of anti-neoplastic 
treatments is constantly growing across the cancer 
spectrum, currently there are almost no proven 
predictive biomarkers of response to treatment 
with any of these agents, and clinical decisions are 
generally empirical and based on ‘trial and error’. We 
are interested in finding associations between lab 
variables/plasma biomarkers and response to anti-
neoplastic treatment in genito-urinary malignancies; 
specifically, we recently addressed the following 
clinical questions:

1. We described clinical and laboratory variables 
associated with response to the hormonal agent 
abiraterone in prostate cancer.

2. We showed that the neutrophil-lymphocyte ratio 
is associated with response to chemotherapy in 
bladder cancer, and that a high lymphocyte count 
is associated with pathological complete response 
at cystectomy following neo-adjuvant treatment. 

3. We described the patterns of change of a several 
plasma biomarkers following treatment with the 
biological agent cabozantinib in prostate cancer.

4. We summarized our clinical experience with 
the immunotherapeutic anti-PD1 antibody 
pembrolizumab, showing that low lymphocyte counts 
are associated with lack of response.

These clinical works, taken together, show that the 
adaptive arm of the immune response is imperative 
in amounting response to both chemo and immuno-
therapy. 

Publications
Leibowitz-Amit R, Shapira-Frommer R, Golan T, 
Israel A, Shacham-Shmueli E, Gluck I, Aderka D, Onn 

miRNAs in Solid Malignancies / Immunotherapy 
Research / Clinical Cancer Research
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A, Zach L, Nili Gal-Yam E, Kaufman B, Urban D, Bar 
J, Berger R. Clinical experience with pembrolizumab 
in metastatic pre-treated patients with solid cancers. 
In preparation. 

Leibowitz-Amit R, Israel A, Gal M, Atenafu E A, 
Symon Z, Portnoy O, Laufer M, Dotan Z, Ramon 
J, Fridman E, Berger R. Association between the 
Absolute Baseline Lymphocyte Count and Response 
to Neoadjuvant Platinum-based Chemotherapy in 
Muscle-invasive Bladder Cancer. Clin Oncol (R Coll 
Radiol). 2016;28(12):790-796. 

Leibowitz-Amit R, Pintilie M, Khoja L, Azad AA, 
Berger R, Laird AD, Aftab DT, Chi KN, Joshua AM. 
Changes in plasma biomarkers following treatment 
with cabozantinib in metastatic castration-resistant 
prostate cancer: a post hoc analysis of an extension 
cohort of a phase II trial. J Transl Med. 2016. 14:12.

Zehavi L, Schayek H, Jacob-Hirsch J, Sidi Y, 
Leibowitz-Amit R*, Avni D*. MiR-377 targets E2F3 
and alters the NF-kB signaling pathway through 
MAP3K7 in malignant melanoma. Mol Cancer. 2015. 
14:68.* equal contribution.

Leibowitz-Amit R, Mete O, Asa SL, Ezzat S, Joshua 
AM. Malignant pheochromocytoma secreting 
vasoactive intestinal peptide and response to 
sunitinib: a case report and review of the literature. 
Endocr Pract. 2014. e145-50. 

Seah JA, Leibowitz-Amit R*, Atenafu EG, 
Alimohamed N, Knox JJ, Joshua AM, Sridhar SS. 
Neutrophil-Lymphocyte Ratio and Pathological 
Response to Neoadjuvant Chemotherapy in Patients 
with Muscle-Invasive Bladder Cancer. Clin Genitourin 
Cancer. 2015:e229-33. *equal contribution.

Leibowitz-Amit R, Khoja L, Tannock IF, Joshua 
AM. Choosing a better endpoint for trials of bone-
protecting agents. Ann Oncol. 2015. 26(5):1032-3. 

Leibowitz-Amit R, Templeton AJ, Alibhai SM, Knox 
JJ, Sridhar SS, Tannock IF, Joshua AM. Efficacy and 
toxicity of abiraterone and docetaxel in octogenarians 
with metastatic castration-resistant prostate cancer. 
J Geriatr Oncol. 2015. 6(1):23-8. 

Lerman G, Sharon M, Leibowitz-Amit R, Sidi Y, 
Avni D. The crosstalk between IL-22 signaling and 
miR-197 in human keratinocytes. PLoS One. 2014. 
9(9): e107467. 

Azad AA, Leibowitz-Amit R*, Eigl BJ, Lester R, 
Wells JC, Murray RN, Kollmannsberger C, Heng DY, 
Joshua AM, Chi KN. A retrospective, Canadian multi-
center study examining the impact of prior response 
to abiraterone acetate on efficacy of docetaxel in 

metastatic castration-resistant prostate cancer. 
Prostate. 2014. 74(15):1544-50. * equal contribution.

Leibowitz-Amit R, Alimohamed N, Vera-Badillo 
FE, Seah JA, Templeton AJ, Knox JJ, Tannock IF, 
Sridhar SS, Joshua AM. Retreatment of men with 
metastatic castrate-resistant prostate cancer with 
abiraterone. Prostate. 2014. 74(14):1462-4. 

Leibowitz-Amit R, Seah JA, Atenafu EG, Templeton 
AJ, Vera-Badillo FE, Alimohamed N, Knox JJ, Tannock 
IF, Sridhar SS, Joshua AM. Abiraterone acetate in 
metastatic castration-resistant prostate cancer: 
a retrospective review of the Princess Margaret 
experience of (I) low dose abiraterone and (II) prior 
ketoconazole. Eur J Cancer. 2014. 50(14):2399-407. 

Templeton AJ, Pezaro C, Omlin A, McNamara MG, 
Leibowitz-Amit R, Vera-Badillo FE, Attard G, de 
Bono JS, Tannock IF, Amir E. Simple prognostic score 
for metastatic castration-resistant prostate cancer 
with incorporation of neutrophil-to-lymphocyte ratio. 
Cancer. 2014. 120(21):3346-52. 

Templeton AJ, McNamara MG, Šeruga B, Vera-
Badillo FE, Aneja P, Ocaña , Leibowitz-Amit R, 
Sonpavde G, Knox JJ, Tran B, Tannock IF, Amir E. 
Prognostic role of neutrophil-to-lymphocyte ratio in 
solid tumors: a systematic review and meta-analysis. 
J Natl Cancer Inst. 2014. 106(6): 124. 

Azad AA, Eigl BJ, Leibowitz-Amit R, Lester R, 
Kollmannsberger C, Murray N, Clayton R, Heng 
DY, Joshua AM, Chi KN. Outcomes with abiraterone 
acetate in metastatic castration-resistant prostate 
cancer patients who have poor performance status. 
Eur Urol. 2015. 67(3):441-7. 

Leibowitz-Amit R, Templeton AJ, Omlin A, Pezaro 
C, Atenafu EG, Keizman D, Vera-Badillo F, Seah JA, 
Attard G, Knox JJ, Sridhar SS, Tannock IF, de Bono 
JS, Joshua AM. Clinical variables associated with 
PSA response to abiraterone acetate in patients with 
metastatic castration-resistant prostate cancer. Ann 
Oncol. 2014. 25(3):657-62. 

Templeton AJ, Vera-Badillo FE, Wang L, Attalla M, De 
Gouveia P, Leibowitz-Amit R, Knox JJ, Moore M, 
Sridhar SS, Joshua AM, Pond GR, Amir E, Tannock IF. 
Translating clinical trials to clinical practice: outcomes 
of men with metastatic castration resistant prostate 
cancer treated with docetaxel and prednisone in and 
out of clinical trials. Ann Oncol. 2013. 24(12):2972-7. 

Leibowitz-Amit R, Joshua AM. The changing 
landscape in metastatic castration-resistant 
prostate cancer. Curr Opin Support Palliat Care. 
2013. 7(3):243-8. 
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 Leibowitz-Amit R, Joshua AM. Targeting the 
androgen receptor in the management of castration-
resistant prostate cancer: rationale, progress, and future 
directions. Curr Oncol. 2012. 19(Suppl 3):S22-31. 

Leibowitz-Amit R, Sidi Y, Avni D. Aberrations in the 
micro-RNA biogenesis machinery and the emerging 
roles of micro-RNAs in the pathogenesis of cutaneous 
malignant melanoma. Pigment Cell Melanoma Res. 
2012. 25(6):740-57. 

Zehavi L, Avraham R, Barzilai A, Bar-Ilan D, Navon 
R, Sidi Y, Avni D, Leibowitz-Amit R. Silencing of 
a large microRNA cluster on human chromosome 
14q32 in melanoma: biological effects of mir-376a 
and mir-376c on insulin growth factor  1receptor. 
Mol Cancer. 2012. 11:44. 

Grants 
2016-2018	 Israel Science Foundation (ISF): 

The role of micro-RNAs from the 
14q32 locus in the transformation, 
progression and drug sensitivity of 
malignant melanoma.

2016	 Israeli Cancer Association: The 
crosstalk between micro-RNA 
expression and chemo-sensitivity/
resistance in urothelial carcinoma of 
the bladder. 

2016	 Tel Aviv University ‘Djerassi Dream 
Idea grant’: Potentiating the anti-
neoplastic effects of the immune 
system by disrupting exosomal 
communications.
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Prof. Pia Raanani, M.D.
Hemtology Department, Sackler Faculty of 
Medicine; Hematology Division
Davidoff Cancer Center, Beilinson Hospital
Rabin Medical Center

Hematological Malignancies
Positions

Prof. Raanani, Clinical Full Professor in Hematology, 
Sackler Faculty of Medicine

Research 
Our primary field of interest is finding new therapies 
or better therapies for the treatment of incurable 
hematological malignancies. Our projects focus 
on exploring the effect of new agents on different 

Piar@post.tau.ac.il

URL: http://hospitals.clalit.
co.il/Hematology-Inst.aspx

galitg@clalit.org.il

URL: http://hospitals.clalit.
co.il/Experimental-hematolo-
gy-lab.aspx

leukemia and lymphoma cell lines and patient 
samples. We study the molecular pathways involved 
in the initiation and maintenance of hematological 
tumorigenesis and try to understand the effect of the 
different agents on these molecular pathways. We 
apply cutting-edge technologies including, molecular 
protein and cellular biology, microarray and NGS 
analysis. Understanding normal hematological 
development and understanding the molecular 
effect of different chromosomal abnormalities 

Dr. Galit Granot, Ph.D. 
Experimental Hematology Lab
Felsenstein Medical Research Center, Beilinson 
Hospital
Rabin Medical Center

Deferasirox is a rationally-designed oral iron chelator used to reduce chronic iron overload in patients who receive long-term 
blood transfusions. We showed that this agent can induce apoptosis in mantle cell lymphoma.
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(translocations, deletion, etc.) is essential for 
understanding the the processes leading to the 
induction and maintenance of hematological 
malignancies and for designing targeted treatments 
for these malignancies.

Publications 
Gover-Proaktor A, Granot G, Shapira S, Raz O, 
Pasvolsky O, Nagler A, Lev DL, Inbal A, Lubin I, 
Raanani P, Leader A. Ponatinib reduces viability, 
migration, and functionality of human endothelial 
cells. Leuk Lymphoma. 2017;58(6):1455-1467

Gover-Proaktor A*, Granot G*, Shapira S, Raz O, 
Pasvolsky O, Nagler A, Lev DL, Inbal A, Lubin I, 
Raanani P, Leader A. Ponatinib reduces viability, 
migration, and functionality of human endothelial 
cells. Leuk Lymphoma. 2016;12:1-13.

Hershkovitz-Rokah O, Modai S, Pasmanik-Chor 
M, Toren A, Shomron N, Raanani P, Shpilberg O, 
Granot G. Restoration of miR-424 suppresses BCR-
ABL activity and sensitizes CML cells to imatinib 
treatment. Cancer Lett. 2015;360(2):245-56.

Hershkovitz-Rokah O, Modai S, Pasmanik-Chor 
M, Toren A, Shomron N, Raanani P, Shpilberg O, 
Granot G. MiR-30e induces apoptosis and sensitizes 
K562 cells to imatinib treatment via regulation of 
the BCR-ABL protein. Cancer Lett. 2015;356(2 Pt 
B):597-605.

Ovcharenko A*, Granot G*, Rokah OH, Park J, 
Shpilberg O, Raanani P. Enhanced adhesion/
migration and induction of Pyk2 expression in 
K562 cells following imatinib exposure. Leuk Res. 
2013;37(12):1729-36.

Ovcharenko A*, Granot G*, Shpilberg O, Raanani 
P. Retinoic acid induces adhesion and migration 
in NB4 cells through Pyk2 signaling. Leuk Res. 
2013;37(8):956-62. 

Hussein K, Granot G, Shpilberg O, Kreipe H. Clinical 
utility gene card for: familial polycythaemia vera. Eur 
J Hum Genet. 2013;21(6). 

Vazana-Barad L, Granot G, Mor-Tzuntz R, Levi I, 
Dreyling M, Nathan I, Shpilberg O. Mechanism of the 
antitumoral activity of deferasirox, an iron chelation 
agent, on mantle cell lymphoma. Leuk Lymphoma. 
2013;54(4):851-9.

Reviews
Raanani P, Granot G, Ben-Bassat I. Is cure of chronic 
myeloid leukemia in the third millennium a down to 
earth target (ed) or a castle in the air? Cancer Lett. 
2014;352(1):21-7.

Grants 
2016-2017	 Delivery of miR-15/16-enriched 

exosomes to treat CLL, Research 
Authority, Tel Aviv University

2015-2017	 Novel approaches to the sensitization 
and eradication of the leukemic stem 
cell, Israeli Cancer Association.

2016-2017	 Pathogenesis of Tyrosine Kinase 
Inhibitors (TKIs) Associated Vascular 
Disease in Chronic Myeloid Leukemia 
(CML), Pfizer Pharmaceuticals Israel 
Ltd
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Dr. Amir Shlomai, M.D., Ph.D. 
Department of Medicine D and the Liver Institute
Laboratory of Liver Research
Felsenstein Medical Research Center
Rabin Medical Center, Beilinson Hospital

Positions
Head, Department of Medicine D and the Laboratory 
of Liver Research

Senior Lecturer, Sackler Faculty of Medicine

Research
Current research interests focus on the role of the 
innate immune system in HBV infection and the role 
of HBV infection in liver carcinogenesis. 

1.	Studying the molecular mechanisms by which 
HBV confers resistance to sorafenib in order to 
get a deeper understanding of HBV oncogenicity 
and to gain insight into possible molecular targets 
for HCC interventions.

2.	Characterizing the molecular signature of type I 
interferon induction and response following HBV 
infection.

3.	Characterizing the interferon-response genes 
(ISGs) induced by HBV and their effect on HBV 
life cycle.

4.	Investigating the mechanism(s) of HBV inhibition 
by the innate immune response.

Publications
Shlomai, A.*, Schwartz, R.E.*, Ramanan, V.*, Bhatta, 
A., de Jong, Y.P., Bhatia, S.N., and Rice, C.M. 2014. 
Modeling host interactions with hepatitis B virus 
using primary and induced pluripotent stem cell-
derived hepatocellular systems. Proc. Natl. Acad. 
Sci. USA 111:12193-12198. (*equal contribution)

Ramanan, V.*, Shlomai, A.*, Cox, D.B.T.*, Schwartz, 
R.E., Michailidis, E., Bhatta, A., Scott, D.A., Zhang, 
F., Rice, C.M., and Bhatia, S.N. 2015. CRISPR/Cas9 
cleavage of viral DNA efficiently suppresses hepatitis 
B virus. Sci. Rep. 5. (*equal contribution)

amirshl@post.tau.ac.il
http://doctorshlomai.co.il

Ricardo-Lax, I., Ramanan, V., Michailidis, E., Shamia, 
T., Reuven, N., Rice, C.M., Shlomai, A., and Shaul, Y. 
2015. Hepatitis B virus induces RNR-R2 expression 
via DNA damage response activation. J. Hepatology. 
63(4):789-96

March, S., Ramanan, V., Trehan, K., Ng, S., Galstian, 
A., Gural, N., Scull, M.A., Shlomai, A., Mota, M.M., 
Fleming, H.E., et al. 2015. Micropatterned coculture of 
primary human hepatocytes and supportive cells for 
the study of hepatotropic pathogens. Nat. Protocols 
10:2027-2053.

Scheel, Troels K.H., Luna, Joseph M., Liniger, M., 
Nishiuchi, E., Rozen-Gagnon, K., Shlomai, A., Auray, 
G., Gerber, M., Fak, J., Keller, I., et al. 2016. A Broad 
RNA Virus Survey Reveals Both miRNA Dependence 
and Functional Sequestration. Cell Host Microbe 
19:409-423.

Billerbeck, E., Mommersteeg, M.C., Shlomai, A., 
Xiao, J.W., Andrus, L., Bhatta, A., Vercauteren, K., 
Michailidis, E., Dorner, M., Krishnan, A., et al. 2016. 
Humanized mice efficiently engrafted with fetal 
hepatoblasts and syngeneic immune cells develop 
human monocytes and NK cells. J. Hepatology 
65(2):334-43.

Leibovici-Weissman Y, Mor E, Leshno M, Shlomai 
A. Patients’ age rather than Model of End stage 
Liver Disease score predicts survival after liver 
transplantation. Digestive Diseases Sci. 2017 Jan 
4. doi: 10.1007/s10620-016-4423-8.

Gozlan Y,*, Ben-Ari Z*, Moscona R, Kabat A, Shirazi 
R, Rakovsky A, Veizman E, Berdichevski T, Weiss 
P, Cohen-Ezra O, Luria Y, Gafanovich I, Brown M, 
Cohen-Naftali M, Shlomai A, Shibolet O, Zigmond 
E, Zuckerman E, Carmiel M, Hazan R, Nimer A, Maor 
Y, Kitay- Cohen Y, Shemer Y, Kra-Oz A, Schreiber 
L, Peleg O, Mendelson E, Mor O. Analysis of HCV 
Genotype 1 Subtypes and of Drug Resistance 
Substitutions at Baseline and in Patients Failing 

Investigating Mechanisms of Hepatitis B Virus 
Persistence and Its Link to Liver Cancer
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Direct Acting Antiviral Treatments in Israel. Antiviral 
Ther. 2017 Jan 9. doi: 10.3851/IMP3123.

Grants 
	 Israeli Science Foundation (ISF)/

Physician-Scientist Grant 

2016-2020	 US-Israel Binational Science Foundation 
(BSF) Grant (with CM Rice) 
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Prof. Amos Toren, M.D., Ph.D.
Hematology Division, Sackler School of Medicine
Pediatric Hemato-Oncology Department 
Chaim Sheba Medical Center, Tel-Hashomer

Research
Targeted therapies aimed at new targets identified by 
in-house analysis of genetic panels studing pediatric 
cancer patients’ DNA.

Immunotherapy with new bispecific antibodies.

Incorporation of checkpoint inhibitors.

T-CARs for patients with relapse/refractory ALL. This 
innovative treatment has been performed in only a few 
centers in the USA and was successfully given to 5 
patients. Pediatric brain tumors and neuroblastoma 
studies in the lab including pathogenesis, innovative 
therapies, discovery of new molecular aberrations, 
new biomarkers, new therapeutic targets the effect of 
new drugs on cell lines, primary cells and xenografts, 
studying the influence of changes in the levels of 
non-coding RNA’s (mirs and link-RNA) on the tumor. 
Improvement of the activity of cytokine induced 
killer cells stemming from alfa/beta depleted T 
cells left over after haploidentical transplantations. 
Studying the effects of phytocannabinoids, synthetic 
cannabinoids and endocannabinoid-like substances 
on pediatric glioblastomas and neuroblastoma.

Main research areas:

1.	 T-CARS therapy for relapsed/reistant CD19 
expressing leukemias and lymphomas

2.	 The effects of cannabinoids on pediatric tumors

3.	 Cytokine induced killer cells against pediatric 
tumors

4.	 Pediatric brain tumors research

Publications
Zinc enhances temozolomide cytotoxicity in 
glioblastoma multiforme model systems. Toren A, 
Pismenyuk T, Yalon M, Freedman S, Simon AJ, Fisher 
T, Moshe I, Reichardt JK, Constantini S, Mardor Y, 
Last D, Guez D, Daniels D, Assoulin M, Mehrian-
Shai R. Oncotarget. 2016.

Amos.Toren@sheba.health.
gov.il

Yalon M, Tuval-Kochen L, Castel D, Moshe I, Mazal I, 
Cohen O, Avivi C, Rosenblatt K, Aviel-Ronen S, Schiby 
G, Yahalom J, Amariglio N, Pfeffer R, Lawrence YR, 
Toren A, Rechavi G, Paglin S Correction: Overcoming 
Resistance of Cancer Cells to PARP-1 Inhibitors with 
Three Different Drug Combinations.. PloS One. 2016.

Yalon M, Tuval-Kochen L, Castel D, Moshe I, Mazal 
I, Cohen O, Avivi C, Rosenblatt K, Aviel-Ronen S, 
Schiby G, Yahalom J, Amariglio N, Pfeffer R, Lawrence 
Y, Toren A, Rechavi G, Paglin S. Overcoming 
Resistance of Cancer Cells to PARP-1 Inhibitors 
with Three Different Drug Combinations. PloS One. 
2016.

Fisher T, Golan H, Schiby G, PriChen S, Smoum 
R, Moshe I, Peshes-Yaloz N, Castiel A, Waldman 
D, Gallily R, Mechoulam R, Toren A. In vitro and in 
vivo efficacy of non-psychoactive cannabidiol in 
neuroblastoma. Curr Oncol. 2016.

Mehrian-Shai R, Yalon M, Moshe I, Barshack I, Nass 
D, Jacob J, Dor C, Reichardt JK, Constantini S, 
Toren A. Identification of genomic aberrations in 
hemangioblastoma by droplet digital PCR and SNP 
microarray highlights novel candidate genes and 
pathways for pathogenesis. BMC Genomics. 2016. 

Mehrian-Shai R, Yalon M, Simon AJ, Eyal E, 
Pismenyuk T, Moshe I, Constantini S, Toren A.High 
metallothionein predicts poor survival in glioblastoma 
multiforme. BMC Med Genomics. 2015 

Keidan I, Ben-Menachem E, Berkenstadt H, Toren 
A. A Simple Diagnostic Test to Confirm Correct 
Placement of Dysfunctional Central Venous Catheters 
Before Chemotherapy in Children. J Pediatr Hematol 
Oncol. 2016.

Hutt D, Nehari M, Munitz-Shenkar D, Alkalay Y, Toren 
A, Bielorai B Hematopoietic stem cell donation: 
psychological perspectives of pediatric sibling donors 
and their parents. Bone Marrow Transplant. 2015.

Mehrian-Shai R, Freedman S, Shams S, Doherty J, 
Slattery W, Hsu NY, Reichardt JK, Andalibi A, Toren 

Pediatric Brain Tumors, Leukemias and Lymphomas
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A. Schwannomas exhibit distinct size-dependent 
gene-expression patterns. Future Oncol. 2015.

Goldstein G, Shemesh E, Frenkel T, Jacobson JM, 
Toren A. Abnormal body mass index at diagnosis 
in patients with Ewing sarcoma is associated with 
inferior tumor necrosis. Pediatr Blood Cancer. 2015.

Goldstein G, Keller N, Bilik R, Bielorai B, Toren A. Do 
immunocompromised children benefit from having 
surgical lung biopsy performed? Acta Haematol. 
2015.
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Prof. Ido Wolf, M.D. 
Oncology Division, Tel Aviv Sourasky Medical 
Center
Parasol Center for Women's Cancer Research

Deciphering Endocrine Aspects of Cancer Development

Positions
Prof. Ido Wolf, Associate Professor, Sackler Faculty 
of Medicine

Head, Oncology Division, Tel Aviv Sourasky Medical 
Center

Dr. Tami Rubinek, Senior Lecturer, Sackler Faculty 
of Medicine

Head – Oncology Division Research Lab, Tel Aviv 
Sourasky Medical Center

Klotho: the hormone that links longevity, 
metabolism and cancer 

Klotho is a hormone that regulates physiologic 
processes, including kidney functions amd 
metabolism. Reduced klotho levels are associated 
with aging. We discovered that klotho is a potent 
tumor suppressor in breast, pancreatic and ovarian 
cancers. Current projects: 

idow@tlvmc.gov.il

tamarru@tlvmc.gov.il

•	Characterization of klotho activity in cancer by 
generation of transgenic mice, structure-function 
analyses and biochemical analyses of enzymatic 
activities

•	Deciphring the role of klotho as a regulator of 
calcium fluxes, mitochondrial activity and tumor 
metabolism

•	Discovering the role of klotho in regulator of the 
GH/IGF axis

The estrogen receptor (ESR1) mutations in breast 
cancer

Our lab was the first to discover mutations in ESR1 
that confer resistance to hormonal therapies in >40% 
of patients with metastatic breast cancer. Current 
projects: 

•	Styding the mutations as mediators of aggressive 
phenotype of breast cancer

Dr. Tami Rubinek, Ph.D.
Head - Oncology Division Research Lab, Tel 
Aviv Sourasky Medical Center
Parasol Center for Women's Cancer Research

Co-localization of klotho (green) with mitochondria (red) in 
MCF-7 breast cancer cells. 

Structural model of D538G mutated ESR1
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•	Studiyng the unique metabolic activity of cance 
cells harboring thr mutations

•	Development of novel treatment strategies in 
breast cancer

How do cancer cells choose were to metastasize- 
or what regulates tropism?

We are tackling the role of specific mutations in 
mediating homing of cancer cells to specific organs: 

•	Deciphering the mechanism of homing of pancreatic 
tumors to different organs

•	Revealing metabolic pathways enabling colon 
cancer cells to form brain metastasis

Publications 
Lawrence YD, Morag O, Dicker A, Wolf I. Association 
between metabolic syndrome, diabetes mellitus and 
prostate cancer risk. Prostate Cancer and Prostatic 
Diseases. 2013; 16(2):181-6. 

Kalich-Philosoph L, Roness H, Carmely A, Fishel-
Bartal M, Ligumsky H, Paglin S, Wolf I, Kanety H, 
Sredni B, Meirow D. Cyclophosphamide triggers 
follicle activation and "burnout"; AS101 prevents 
follicle loss and preserves fertility. Sci Transl Med. 
2013; 5(185):185ra62. 

Merenbakh-Lamin K, Ben-Baruch N, Yeheskel A, 
Dvir A, Soussan-Gutman L, Jeselsohn R, Yelensky R, 
Brown M, Miller VA, Sarid D, Rizel S, Klein B, Rubinek 
T, Wolf I. D538G mutation in estrogen receptor-α: A 
novel mechanism for acquired endocrine resistance 
in breast cancer. Cancer Res. 2013; 73(23):6856-64.

Waissengrin B, Urban D, Leshem Y, Garty M, Wolf 
I. Patterns of use of medical cannabis among Israeli 
cancer patients: a single institution experience. J 
Pain Symptom Manage. 2015; 49(2):223-30. 

Shahmoon S, Rubinfeld H, Wolf I, Cohen ZR, Hadani 
M, Shimon I, Rubinek T. The aging suppressor 
klotho: a potential regulator of growth hormone 
secretion. Am J Physiol Endocrinol Metab. 2014; 
307(3):E326-34. 

Ben-Ami E, Merom H, Sikron F, Livneh J, Sadetzki 
S, Wolf I. Involvement of the family physician in 
the care of chemotherapy-treated patients with 
cancer: patients' perspectives. J Oncol Pract. 2014; 
10(5):298-305.

Pud D, Har-Zahav G, Laitman Y, Rubinek T, Yeheskel A, 
Ben-Ami S, Kaufman B, Friedman E, Symon Z, Wolf I. 
Association between variants of 5-hydroxytryptamine 
receptor 3C (HTR3C) and chemotherapy-induced 
symptoms in women receiving adjuvant treatment 

for breast cancer. Breast Cancer Res Treat. 2014; 
144(1):123-31. 

Wolf I, Shahmoon S, Ben Ami M, Levy-Shraga Y, 
Mazor-Aronovitch K, Pinhas-Hamiel O, Yeshayahu 
Y, Hemi R, Kanety H, Rubinek T, Modan-Moses 
D. Association between decreased klotho blood 
levels and organic growth hormone deficiency in 
children with growth impairment. PLoS One. 2014; 
9(9):e107174. 

Jeselsohn R, Yelensky R, Buchwalter G, Frampton 
G, Meric-Bernstam F, Gonzalez-Angulo AM, Ferrer-
Lozano J, Perez-Fidalgo JA, Cristofanilli M, Gómez 
H, Arteaga CL, Giltnane J, Balko JM, Cronin MT, 
Jarosz M, Sun J, Hawryluk M, Lipson D, Otto G, Ross 
JS, Dvir A, Soussan-Gutman L, Wolf I, Rubinek T, 
Gilmore L, Schnitt S, Come SE, Pusztai L, Stephens 
P, Brown M, Miller VA. Emergence of constitutively 
active estrogen receptor-α mutations in pretreated 
advanced estrogen receptor-positive breast cancer. 
Clin Cancer Res. 2014; 20(7):1757-67. 

Hasson-Ohayon I, Goldzweig G, Sela-Oren T, Pizem 
N, Bar-Sela G, Wolf I. Attachment style, social 
support and finding meaning among spouses of 
colorectal cancer patients: Gender differences. Palliat 
Support Care. 2013, 8:1-9. 

Lojkin I, Rubinek T, Orsulik S, Schwarzmann O, 
Karlan B, Bose S, Wolf I. Reduced expression and 
growth inhibitory activity of the aging suppressor 
klotho in epithelial ovarian cancer. Cancer Lett. 2015 
362(2):149-57. 

Kamari Y, Fingrut O, Shaish A, Almog T, Kandel-
Kfir M, Harats D, Rubinek T, Wolf I. The effect of 
klotho treatment on atherogenesis, blood pressure 
and metabolic parameters in experimental rodent 
models. Hormone and Metabolic Research, 2015 
48(3):196-200.  

Ligumsky H, Rubinek T, Merenbakh-Lamin K, 
Yeheskel A, Sertchook R, Shahmoon S, Aviel-Ronen 
S, Wolf I. Tumor suppressor activity of Klotho in 
breast cancer is revealed by structure-function 
analysis. Mol Cancer Res. 2015 13(10):1398-407 . 

Aviel-Ronen S*, Rubinek T*, Zadok O*, Vituri A, Avivi 
C, Wolf I**, Barshack I**. Klotho expression in cervical 
cancer: differential expression in adenocarcinoma 
and squamous cell carcinoma. *first co-author, 
**equal supervisors. J Clin Pathol. 2016 ;69(1):53-7. 

Wolf I *, Stein D*, Shahmoon S, Ziv SI, Hemi R, 
Kanety H, Rubinek T**, Modan-Moses D**. Alteration 
in Serum Klotho Levels in Anorexia Nervosa. *first 
co-author, ** Co-supervision. Clin Nutr. 2015. pii: 
S0261-5614(15)00192-2. 
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van Hazel GA, Heinemann V, Sharma NK, Findlay 
MP, Ricke J, Peeters M, Perez D, Robinson BA, 
Strickland AH, Ferguson T, Rodrigez J, Kröning 
H, Wolf I, Ganju V, Walpole E, Boucher E, Tichler 
T, Shacham-Shmueli E, Powell A, Eliadis P, Isaacs 
R, Price D, Moeslein F, Taieb J, Bower G, Gebski 
V, Van Buskirk M, Cade DN, Thurston K, Gibbs P. 
SIRFLOX: Randomized Phase III Trial Comparing 
First-Line mFOLFOX6 (Plus or Minus Bevacizumab) 
Versus mFOLFOX6 (Plus or Minus Bevacizumab) 
Plus Selective Internal Radiation Therapy in Patients 
With Metastatic Colorectal Cancer.  J Clin Oncol. 
20;34(15):1723-31. 

Rubinek T, Shahmoon S, Shabtay-Orbach A, 
Ben Ami M, Levy-Shraga Y, Mazor-Aronovitch K, 
Yeshayahu Y, Doolman R, Hemi R, Kanety H, Wolf I, 
Modan-Moses D. Klotho response to treatment with 
growth hormone and the role of IGF-I as a mediator. 
Metabolism, 2016;65(11):1597-1604. 

Grants 
2014-2018	  Israel Science Foundation

2016-2017	 Israel Cancer Association, Excellence 
Grant

2016-2017	 ISF-INCPM

2016-2017	 Ministry of Health

2017-2018	 Parasol Research Grant, with Dr. 
Ligumasky

2017-2018	 Parasol Research Grant, with Dr. 
Grossman

2017-2022	 Orion Scholarship
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Macrophage accumulation at site of myocardial injury.
Credit: Tal Konfino, Dalia Palevski, Jonathan Leor lab
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Prof. Ehud Grossman, M.D.
Internal Medicine D and Hypertension Unit
Chaim Sheba Medical Center, Tel Hashomer
Affiliated to Sackler Faculty of Medicine 

Investigating Hypertension, Diabetes Mellitus and 
Metabolic Syndrome
Positions (Prof. Grossman)
Head, Internal Medicine D and Hypertension Unit, 
Chaim Sheba Medical Center, Tel-Hashomer

Professor of Medicine, Sackler Faculty of Medicine, 
Tel Aviv University

Dean, Sackler Faculty of Medicine, Tel Aviv University

grosse@tauex.tau.ac.il

avshalom.leibowitz@sheba.

health.gov.il

Research 
Our research concentrates on the impact of coronary 
calcifications on cardiovascular morbidity and 
mortality in hypertensive patients. We showed that the 
presence of coronary calcifications is associated with 
increased mortality and that diabetic patients without 
coronary calcifications have a good prognosis. Our 
team also studied the effect of blood pressure control 
and stroke outcomes. We showed that elevated 
systolic blood pressure in acute stroke is associated 
with poor outcome and that change in BP during 
the first week after stroke has no effect on outcome. 
Our main basic research is on metabolic syndrome. 
How can we improve metabolic syndrome? We also 
studied the effect of melatonin on the cardiovascular 
system. Our recent paper in J Pineal Res showed 
that melatonin prevents kidney injury in a high salt 
diet-induced hypertension model by decreasing 
oxidative stress.

Publications 
Grossman C, Shemesh J, Dovrish Z, Morag NK, 
Segev S, Grossman E. Coronary artery calcification 
is associated with the development of hypertension. 
Am J Hypertens. 2013;26:13-9.

Chokshi NP, Grossman E, Messerli FH. Blood 
pressure and diabetes: vicious twins. Heart. 
2013;99:577-85.

Dr. Avshalom Leibowitz, M.D.
Internal Medicine D and Hypertension Unit
Chaim Sheba Medical Center, Tel Hashomer

Leibowitz A, Volkov A, Voloshin K, Shemesh C, Barshack I, 
Grossman E. J Pineal Res. 2016;60:48-54.
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Grossman E. Ambulatory blood pressure monitoring 
in the diagnosis and management of hypertension. 
Diabetes care. 2013;36 Suppl 2:S307-311.

Shlomai G, Grassi G, Grossman E, Mancia G. 
Assessment of target organ damage in the evaluation 
and follow-up of hypertensive patients: where do 
we stand? J Clin Hypertens. 2013;15:742-7.

Weiss A, Beloosesky Y, Schmilovitz-Weiss H, 
Grossman E, Boaz M. Serum total cholesterol: a 
mortality predictor in elderly hospitalized patients. 
Clin Nutr. 2013;32(4):533-537.

Schmilovitz-Weiss H, Hochhauser E, Cohen M, 
Chepurko Y, Yitzhaki S, Grossman E, Leibowitz A, 
Ackerman Z, Ben-Ari Z. Rosiglitazone and bezafibrate 
modulate gene expression in a rat model of non-
alcoholic fatty liver disease - A historical prospective. 
Lipids Health Dis. 2013;12:41.

Grossman A, Prokupetz A, Gordon B, Morag-Koren N, 
Grossman E. Inter-arm blood pressure differences in 
young, healthy patients. J Clin Hypertens (Greenwich). 
2013;15(8):575-578.

Elkayam A, Peleg E, Grossman E, Shabtay Z, 
Sharabi Y. Effects of allicin on cardiovascular risk 
factors in spontaneously hypertensive rats. IMAJ. 
2013;15(3):170-173.

Rosman Y, Grossman E, Keller N, Thaler M, Eviatar 
T, Hoffman C, Apter S. Nocardiosis: A 15-year 
experience in a tertiary medical center in Israel. 
European Journal of Internal Medicine. 2013;24:552-
7.

Shemesh J, Motro M, Grossman C, Morag-Koren 
N, Apter S, Grossman E. Progression of coronary 
artery calcification is associated with long-term 
cadiovascular events in hypertensive adults. Journal 
of Hypertension. 2013;31:1886-92.

Leibowitz A, Peleg E, Ben-David A, Sharabi Y, Kamari 
Y, Holzman E, Grossman E. Normal adiponectin 
levels in kidney transplant patients with hypertension. 
Clinical Transplantation. 2013;27:562-6.

Weiss A, Beloosesky Y, Kenett RS, Grossman 
E. Systolic blood pressure during acute stroke is 
associated with functional status and long-term 
mortality in the elderly. Stroke; 2013;44:2434-40

Koifman E, Kopel E, Maor E, Fefer P, Matezky S, 
Tofler G, Hamdan A, Grossman E, Goldenberg I, 
Klempfner R. Mineralocorticoid receptor antagonist 
use in eligible patients following acute myocardial 
infarction: Real world data from the acute coronary 
syndrome Israeli surveys: 2004-2010. International 
Journal of Cardiology. 2013;168:3971-6.

Shemesh J, Tenenbaum A, Fisman EZ, Koren-Morag 
N, Grossman E. Coronary calcium in patients with 
and without diabetes: first manifestation of acute 
or chronic coronary events is characterized by 
different calcification patterns. Cardiovasc Diabetol. 
2013;12:161.

Grossman Y, Shlomai G, Grossman E. Treating 
hypertension in type 2 diabetes. Expert Opin 
Pharmacother. 2014;15:40-2131. 

Leibowitz A, Grossman E. [The role of the immune 
system in the pathogenesis of hypertension]. 
Harefuah. 2014;65:153:17-8.

Argulian E, Grossman E, Messerli FH. Misconceptions 
and Facts About Treating Hypertension. Am J Med. 
2014; 128:450-5.

Shlomai G, Kopel E, Goldenberg I, Grossman E. 
Temporal trends in management of hypertension 
among Israeli adults, 2002-2010: Lesson from the 
Acute Coronary Syndromes Israeli Survey (ACSIS). 
J Am Soc Hypertens 2014;8(2):94-102.

Leibowitz A, Faltin Z, Perl A, Eshdat Y, Hagay Y, 
Peleg E, Grossman E. Red grape berry-cultured 
cells reduce blood pressure in rats with metabolic-
like syndrome. Eur J Nutr 2014;53:973-80.

Grossman A, Cohen N, Shemesh J, Koren-Morag 
N, Leibowitz A, Grossman E. Exaggerated blood 
pressure response to exercise is not associated with 
masked hypertension in patients with high normal 
blood pressure levels. J Clin Hypertens (Greenwich) 
2014;16:277-82.

Eizenberg Y, Grossman E, Peleg E, Shabtai Z, 
Sharabi Y. Neutral endopeptidase inhibitor versus 
angiotensin converting enzyme inhibitor in a rat model 
of the metabolic syndrome. J Am Soc Hypertens 
2014;8:227-31

Koifman E, Tanne D, Molshatzki N, Leibowitz A, 
Grossman E. Trends in antihypertensive treatment 
- Lessons from the National Acute Stroke Israeli 
(NASIS) registry. Blood Press 2014;23:262-9.

Shlomai G, Sella T, Sharabi Y, Leibowitz A, Grossman 
E. Serum potassium levels predict blood pressure 
response to aldosterone antagonists in resistant 
hypertension. Hypertens Res 2014;37:1037-41.

Grossman C, Shemesh J, Koren-Morag N, Bornstein 
G, Ben-Zvi I, Grossman E. Serum Uric Acid Is 
Associated With Coronary Artery Calcification. J 
Clin Hypertens 2014;16:424-8.

Rock W, Leshno M, Shlomai G, Leibowitz A, Sharabi 
Y, Grossman E. The Association between Ambulatory 
Systolic Blood Pressure and Cardiovascular Events 
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in a Selected Population with Intensive Control of 
Cardiovascular Risk Factors. J Am Soc Hypertens 
2014;8:498-502.

Silverberg D, Younis A, Savion N, Harari G, 
Yakubovitch D, Yousif BS, Halak M, Grossman 
E, Schneiderman J. Long Term Renin-Angiotensin 
Blocking Therapy in Hypertensive Patients with 
Normal Aorta may Attenuate the Formation of 
Abdominal Aortic Aneurysms. J Am Soc Hypertens 
2014;8:571-7.

Grossman A, Weiss A, Beloosesky Y, Morag-Koren 
N, Green H, Grossman E. Inter-arm blood pressure 
difference in hospitalized elderly patients- is it 
consistent? J Clin Hypertens 2014;16:518-23. 

Weitzman D, Chodick G, Shalev V, Grossman C, 
Grossman E. Prevalence and Factors Associated 
With Resistant Hypertension in a Large Health 
Maintenance Organization in Israel. Hypertension 
2014;64:501-7. 

Salomon O, Leshem Y, Gluck I, Grossman E, Apter 
S, Konen E. Pseudo pulmonary embolism in cancer 
patients: a new clinical syndrome. Blood Coagul 
Fibrinolysis. 2014;25:871-5

Koifman E, Grossman E, Elis A, Dicker D, Koifman B, 
Mosseri M, Kuperstein R, Goldenberg I, Kamerman T, 
Levine-Tiefenbrun N, Klempfner R. Multidisciplinary 
rehabilitation program in recently hospitalized patients 
with heart failure and preserved ejection fraction: 
Rationale and design of a randomized controlled 
trial. Am Heart J. 2014;168:830-837 e1.

Shlomai G, Kopel E, Goldenberg I, Grossman E. 
The association between elevated admission systolic 
blood pressure in patients with acute coronary 
syndrome and favorable early and late outcomes. 
J Am Soc Hypertens. 2015;9:97-103.

Grossman C, Ehrlich S, Shemesh J, Koren-Morag N, 
Grossman E. Coronary Artery Calcium and Exercise 
Electrocardiogram as Predictors of Coronary Events 
in Asymptomatic Adults. Am J Cardiol. 2015;115:745-
50.

Lavan O, Rimon U, Simon D, Khaitovich B, Segal B, 
Grossman E, Kleinbaum Y, Steinberg DM, Salomon 
O. The use of optional inferior vena cava filters of type 
Optease in trauma patients- a single type of filter in a 
single Medical Center. Thromb Res. 2015;135:873-6.

Grossman A, Messerli FH, Grossman E. Drug induced 
hypertension--An unappreciated cause of secondary 
hypertension. Eur J Pharmacol. 2015;763:15-22.

Shlomai G, Haran-Appel T, Sella T, Grossman Y, 
Hauschner H, Rosenberg N, Grossman E. High-
risk type-2 diabetes mellitus patients, without 

prior ischemic events, have normal blood platelet 
functionality profiles: a cross-sectional study. 
Cardiovasc Diabetol. 2015;14:80.

Weiss A, Grossman A, Bellosesky Y, Koren-Morag 
N, Green H, Grossman E. Inter-arm blood pressure 
difference in hospitalized elderly patients is not 
associated with excess mortality. J Clin Hypertens. 
2015;17:786-91.

Berger A, Grossman E, Katz M, Kivity S, Klempfner 
R, Segev S, Goldenberg I, Sidi Y, Maor E. Exercise 
blood pressure and the risk for future hypertension 
among normotensive middle-aged adults. Journal 
of the American Heart Association. 2015: 4(4). 

Keren S, Leibowitz A, Grossman E, Sharabi Y. Limited 
reproducibility of 24-h ambulatory blood pressure 
monitoring. Clin Exp Hypertens. 2015;37:599-603.

Rosman Y, Kopel E, Shlomai G, Goldenberg I, 
Grossman E. The association between admission 
systolic blood pressure of heart failure patients with 
preserved systolic function and mortality outcomes. 
Eur J Intern Med. 2015;26:807-12.

Berkovitch A, Maor E, Sabbag A, Chernomordik F, 
Elis A, Arbel Y, Goldenberg I, Grossman E, Klempfner 
R. Precipitating Factors for Acute Heart Failure 
Hospitalization and Long-Term Survival. Medicine 
(Baltimore). 2015;94:e2330.

Shopen N, Schiff E ,Koren-Morag N, Grossman E. 
Factors That Predict the Development of Hypertension 
in Women With Pregnancy-Induced Hypertension. 
Am J Hypertens. 2016;29:141-6.

Weiss A, Beloosesky Y, Kenett RS, Grossman E: 
Change in Systolic Blood Pressure During Stroke, 
Functional Status, and Long-Term Mortality in an 
Elderly Population. Am J Hypertens. 2016;29:432-8.

Eizenberg Y, Koton S, Tanne D, Grossman E. 
Association of age and admission mean arterial 
blood pressure in patients with stroke-data from 
a national stroke registry. Hypertens Res. 2016; 
39:356-61.

Leibowitz A, Volkov A, Voloshin K, Shemesh C, 
Barshack I, Grossman E. Melatonin prevents kidney 
injury in a high salt diet-induced hypertension 
model by decreasing oxidative stress. J Pineal Res. 
2016;60:48-54.

Koton S, Eizenberg Y, Tanne D, Grossman E. Trends 
in admission blood pressure and stroke outcome in 
patients with acute stroke and transient ischemic 
attack in a National Acute Stroke registry. J Hypertens. 
2016;34:316-22.
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Rock W, Zbidat K, Schwartz N, Elias M, Minuhin I, 
Shapira R, Grossman E. Pattern of Blood Pressure 
Response in Patients With Severe Asymptomatic 
Hypertension Treated in the Emergency Department. 
J Clin Hypertens . 2016;18:796-800.

Leiba A, Cohen-Arazi O, Mendel L, Holtzman EJ, 
Grossman E. Incidence, aetiology and mortality 
secondary to hypertensive emergencies in a large-
scale referral centre in Israel (1991-2010). J Hum 
Hypertens. 2016;30:498-502.

Giladi O, Steinberg DM, Peleg K, Tanne D, Givon 
A, Grossman E, Klein Y, Avigdori S, Greenberg G, 
Katz R, Shalev V, Salomon O. Head trauma is the 
major risk factor for cerebral sinus-vein thrombosis. 
Thromb Res. 2016;137:26-9.

Shlomai G, Berkovitch A, Pinchevski-Kadir S, 
Bornstein G, Leibowitz A, Goldenberg I, Grossman 
E. The association between normal-range admission 
potassium levels in Israeli patients with acute 
coronary syndrome and early and late outcomes. 
Medicine (Baltimore). 2016;95:e3778.

Weiss A, Beloosesky Y, Grossman A, Shlesinger 
A ,Koren-Morag N, Grossman E. The association 
between orthostatic hypertension and all-cause 
mortality in hospitalized elderly persons. J Geriatr 
Cardiol. 2016;13:239-43.

Grossman C, Bornstein G, Leibowitz A, Ben-Zvi I, 
Grossman E. Effect of tumor necrosis factor-alpha 
inhibitors on ambulatory 24-h blood pressure. Blood 
Press. 2016:1-6.

Berger A, Grossman E, Katz M, Kivity S, Klempfner 
R, Segev S, Goldenberg I, Sidi Y, Maor E. Exercise 
systolic blood pressure variability is associated 
with increased risk for new-onset hypertension 
among normotensive adults. J Am Soc Hypertens. 
2016;10: 535-527e2.

Solini A, Grossman E. What Should Be the Target 
Blood Pressure in Elderly Patients With Diabetes? 
Diabetes Care. 2016;39 Suppl 2:S234-43.

Shafran I, Greenberg G, Grossman E, Leibowitz 
A. Diabetic striatopathy-Does it exist in non-Asian 
subjects? Eur J Intern Med. 2016.

Grossman C, Bornstein G, Leibowitz A, Ben-Zvi I, 
Grossman E. Effect of tumor necrosis factor-alpha 
inhibitors on ambulatory 24-h blood pressure. Blood 
Press. 2017:26:24-29.

Koton S, Tanne D, Grossman E. Prestroke treatment 
with beta-blockers for hypertension is not associated 
with severity and poor outcome in patients with 
ischemic stroke: data from a national stroke registry. 
J Hypertens. 2017;35(4):870-876.

Leiba A, Twig G, Vivante A, Skorecki K, Golan E, 
Derazne E, Tzur D, Grossman E, Dichtiar R, Kark 
JD and Shohat T. Prehypertension among 2.19 
million adolescents and future risk for end-stage 
renal disease. J Hypertens. 2017;35(6):1290-1296.

Segal O, Segal G, Leibowitz A, Goldenberg I, 
Grossman E, Klempfner R. Elevation in systolic 
blood pressure during heart failure hospitalization 
is associated with increased short and long-term 
mortality. Medicine (Baltimore). 2017;96(5):e5890.

Israel A and Grossman E. Elevated High Density 
Lipoprotein Cholesterol is associated with 
hyponatremia in hypertensive patients. Am J Med. 
2017.

Grossman C, Levin M, Koren-Morag N, Bornstein G, 
Leibowitz A, Ben-Zvi I, Shemesh J, Grossman E. 
Left ventricular hypertrophy predicts cardiovascular 
events in hypertensive patients with coronary artery 
calcifications. Am J Hypertens. 2017

Leibowitz A, Grossman E, Berkovitch A, Levartovski 
M, Appel S, Sharabi Y, Gluck I. The Effect of Head 
and Neck Radiotherapy on Blood Pressure and 
Orthostatic Hypotension in Patients with ith Head 
and Neck Tumors. Am J Hypertens. 2017.

Eizenberg Y, Grossman E, Tanne D, Koton S. 
Pre admission treatment with Beta-blockers in 
hypertensive patients with acute stroke and 3-month 
outcome - data from a national stroke registry. J 
Clin Hypertens. 2018 

Botzer A, Grossman E, Moult J, Unger R. A system 
view and analysis of essential hypertension. J 
Hypertens. 2018
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Prof. Giris Jacob, M.D., D.Sc.
Department of Medicine F
J. Recanati Autonomic Dysfunction CTR
Tel Aviv Sourasky Medical Center
Department of Physiology & Pharmacology
Sackler Faculty of Medicine jacobgi@tlvmc.gov.il

Kaufmann H and Jacob G. Early and delayed 
orthostatic hypotension: Time tells. Neurology 85: 
1358-1359, 2015.

Dayan L, Brill S, Hochberg U and Jacob G. Is 
adenosine a modulator of peripheral vasoconstrictor 
responses? Clin Auton Res 26: 141147,, 2016.

Nahman-Averbuch H, Dayan L, Sprecher E, Hochberg 
U, Brill S, Yarnitsky D and Jacob G. (365) Pain 
modulation and autonomic function: the effect of 
clonidine. J Pain 17: S66, 2016.

Nahman-Averbuch H, Dayan L, Sprecher E, Hochberg 
U, Brill S, Yarnitsky D and Jacob G. Sex differences 
in the relationships between parasympathetic activity 
and pain modulation. Physiol Behav 154: 40-48, 2016.

Nahman-Averbuch H, Sprecher E, Jacob G 
and Yarnitsky D. The Relationships Between 
Parasympathetic Function and Pain Perception: 
The Role of Anxiety. Pain Pract 2016.

Alshiek JA, Dayan L, Asleh R, Blum S, Levy AP, 
Jacob G. Anti-oxidative treatment with vitamin E 
improves peripheral vascular function in patients with 
diabetes mellitus and Haptoglobin 2-2 genotype: A 
double-blinded cross-over study. Diabetes Res Clin 
Pract. 2017;131:200-207. 

Dayan L, Hochberg U, Nahman-Averbuch H, Brill S, 
Ablin JN, Jacob G. Increased sympathetic outflow 
induces adaptation to acute experimental pain. Pain 
Pract. 2017. doi: 10.1111/papr.12606. 

Jahshan S, Dayan L, Jacob G. Nitric oxide-sensitive 
guanylyl cyclase signaling affects CO2-dependent 
but not pressure-dependent regulation of cerebral 
blood flow. Am J Physiol Regul Integr Comp Physiol. 
2017;312(6):R948-R955. 

Cardiovascular Regulatory Systems Focusing on the 
Autonomic Nervous System in Human  
(Translational Science)

Position
Associate Professor, Medicine and Physiology

Research
Recanati Autonomic Dysfunction Center

The effect of adrenoceptors activation on the 
coagulation system

Insight into the regulatory mechanisms of mesenteric 
flow

Organ-specific flow regulation, e.g. cerebral and 
penile blood flow

Autonomic nervous system dysregulation in CVD

Autonomic nervous system and pain regulation, 
including fMRI studies 

Postural tachycardia Syndrome (POTS)

Collaborations: Vanderbilt University, Nashville, TN, 
USA, Milano University, Italy, and Eurospace Center, 
Germany.

Publications
Lavi S, Egbarya R, Lavi R and Jacob G. Role of 
nitric oxide in the regulation of cerebral blood flow in 
humans: chemoregulation versus mechanoregulation. 
Circulation 107: 1901-1905, 2013.

Ali-Saleh M, Sarig G, Ablin JN, Brenner B and Jacob 
G. Inhalation of a Short-Acting beta2-Adrenoreceptor 
Agonist Induces a Hypercoagulable State in Healthy 
Subjects. PLoS One 11: e0158652, 2016. 

Nahman-Averbuch H, Dayan L, Sprecher E, Hochberg 
U, Brill S, Yarnitsky D and Jacob G. Pain Modulation 
and Autonomic Function: The Effect of Clonidine. 
Pain Med 2016.
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Hellou R, Häuser W, Brenner I, Buskila D, Jacob 
G, Elkayam O, Aloush V, Ablin JN. Self-reported 
childhood maltreatment and traumatic events 
among israeli patients suffering from fibromyalgia 
and rheumatoid arthritis. Pain Res Manag. 
2017;2017:3865249. 

Grants
2016-2019	 Yahel Foundation (Recanati), NYC, 

USA
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Prof. Dror Harats, M.D.
Sheba Medical Center

Positions
Professor of Medicine, Department of Human 
Molecular Genetics and Biochemistry, Sackler 
Faculty of Medicine

Acting Vice President of Research and Development 
and Academy and Chairman, IRB Committee

President, The Bert W. Strassburger Lipid Center, 
Sheba Medical Center

Chairman, IRB Committee of the Sheba Medical 
Center

CEO, Vascular Biogenics Ltd (VBL)

Research
We investigate lipid metabolism, atherosclerosis and 
vascular biology. In our research, we apply advanced 
research tools, utilizing in-vitro and in-vivo models 
and performing clinical trials. In our studies, we focus 
on basic aspects in atherosclerosis progression 
and developing new treatments for prevention of 
the disease.

The current research projects are:

The effect of carotenoids and their cleavage products 
on the activation of the nuclear receptor RXR and 
atherosclerosis in mouse models.

The effect of carotenoids on Retinitis Pigmentosa. 

dror.harats@sheba.health.gov.il

The effect of carotenoids on Alzheimer in transgenic 
mice.

The role of the coagulation Factor XI in early and 
advanced atherosclerosis by using apolipoproteinE/
FactorXI double knock-out mice.

The role of apoA5 in atherosclerosis development 
by using apolipoproteinE/apoAVI transgenic mice.

Publications 
Harari A., Harats D., Marko D., Cohen H., Barshack 
I., Gonen A. Ben-Shushan D., Kamari Y. Ben-Amotz A. 
Shaish A. Supplementation with 9-cis Beta-carotene-
rich alga Dunaliella improves hyperglycemia and 
adipose tissue inflammation in diabetic mic. J Appl 
Phycol 25:687-693, 2013.

Brenner A, Cohen YC, Breitbart E, Bangio L, 
Sarantopoulos J, Giles F, Borden EC, Harats D, 
Triozzi PL. Phase 1 Dose-Escalation Study of VB-
111, an Anti-Angiogenic Virotherapy, in Patients with 
Advanced Solid Tumors. Clin Cancer Res. 2013, 
19(14):3996-4007.

Ygal Rotenstreich, Michael Belkin, Siegal Sadetzki, 
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2014-2017	 Nikken-Shohonsha, 9-cis retinoic Acid-

Lipid Metabolism & Atherogenesis

2014-2017		 Regeneron, A randomized, double-
blind, placebo-controlled study to 
evaluate the efficacy and safety of an 
every four weeks treatment regimen 
of Alirocumab in patients with primary 
hypercholesterolemia 

2014-2017	 Sanofi	 , Open label extension 
study of EFC12492, R727-CL-1112, 
EFC12732, & LTS11717 studies to 
assess the long-term safety and 
efficacy of Alirocumab in patients 
with Heterozygous FH

2015-2017	 Pfizer, Phase 3, multi-center, 
double blind, randomized, placebo-
controlled, parallel group evaluation 
of the efficancy, safety and tolerability 
of Bococizumab (PF 04950615), in 
reducing the occurrence of major 
cardiovascular events in high risk 
subjects-SPIRE-2

2015-2017	 Pfizer, Phase 3, multi-center, 
double blind, randomized, placebo-
controlled, parallel group evaluation 
of the efficancy, safety and tolerability 
of Bococizumab (PF 04950615), in 
reducing the occurrence of major 
cardiovascular events in high risk 
subjects-SPIRE-1
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Prof. Gad Keren, M.D. 
Tel Aviv Sourasky Medical Center
Sackler Faculty of Medicine

Elucidating the Molecular & Pathophysiological 
Mechanisms Leading to the Initiation and Progression 
of Cardiovascular Diseases

Positions (Prof. Keren)
Head, Cardiology Division, Tel Aviv Sourasky Medical 
Center 

Professor, Department of Cardiology

Research 
We study the molecular networks leading to the 
initiation and progression of acute versus chronic 
presentation of various cardiac diseases. Currently 

kereng@tlvmc.gov.il
URL:http://www.tasmc.org.
il/sites/en/Personnel/Pages/
Keren-Gad.aspx

michale@tlvmc.gov.il
URL: http://www.tasmc.org.
il/sites/en/Personnel/Pages/
Michal-Entin-Meer.aspx

we mainly focus on studying the following cardiac 
pathologies: 1. Acute myocardial infarction leading 
to left ventricular dysfunction; 2. cardiac volume 
overload- a prominent pathology in valvular diseases 
and chronic heart failure; 3. the prevalent presentation 
of cardio-renal syndrome. Utilizing the appropriate 
in vivo models as well as various molecular and 
cellular techniques, we have been trying to identify 
novel therapeutic targets for attenuating disease 
progression and to improve the clinical presentation 
of these devastating conditions.

Dr. Michal Entin-Meer, Ph.D.
Lab Manager & Senior Researcher 
Cardiovascular Rrsearch Lab, Tel Aviv Sourasky 
Medical Center; Lecturer, Department of 
Cardiology, Sackler Faculty of Medicine

Captures of transmitted electron microscopy demonstrating the organized structure of cardiac 
mitochondria in sham-operated control rats (A) compared to the swallawed unorganized structure 
of the mitochondria in the heart tissue of animals with chronic kidney disease (B).
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Main ongoing research topics

The potential involvement of the cation channel 
TRPV2, which is highly abundant on peri-infarct 
immune cells, in the recovery processes following 
an acute myocardial infarction.

Elucidating the therapeutic potential of anti-
metalloproteinase antibodies as well as reagents 
holding anti- histone deacetylase activity for the 
treatment of cardiac volume overload.

Cardiac mitochondria as a promising target for 
attenuation of cardiac dysfunction and progression 
to cardiorenal syndrome in patients with chronic 
kidney disease.
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Prof. Ran Kornowski, M.D., FESC, FACC
Division of Cardiology and Cardiac 
Catheterizations 
Rabin Medical Center

Positions
Full Professor, Sackler Faculty of Medicine 

Rena Favaloro Chair for Heart Surgery and 
Interventional Cardiology 

Chairman, Division of Cardiology and Cardiac 
Catheterizations, Rabin Medical Center 

President, Israeli Society of Cardiology 

Research
Prof. Kornowski has been involved in multiple 
technology developments and innovative treatment 
techniques in cardiology. The research activities 
include:

Development of new techniques geared towards 
catheter valve interventions, examining feasibility, 
safety and treatment outcomes. 

Innovative imaging techniques of the coronary 
arteries and physiology.

rkornowski@clalit.org.il

Study of the cardiac effects of caloric restriction 
and neuro-hormonal pathways of weight reduction. 

Translational studies of coronary thrombosis and 
progenitor endothelial cells. 

Translational cardiovascular research of stem cells 
and gene therapy. 

Development of new medications during and after 
cardiac catheterizations. 

Research of novel drug-eluting stents and 
biodegradable scaffolds implanted within the 
coronary arteries.

Development of methods of “hybrid” cardiac 
interventions combined with minimal invasive cardiac 
surgery to treat structural and coronary diseases. 

Mentoring and guiding students and young 
cardiologists in the early stage of their career.

Image display of coronary angiography (Ref. Kornowski R. et al. 
J Am Coll Cardiol 2016;68:2235-2237)
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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

Positions
Professor of Cardiology, Sackler Faculty of Medicine

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

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.

 
leorj@post.tau.ac.il
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Cardiovascular Regenerative Medicine and Targeting 
of Inflammation and Fibrosis

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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Prof. Sami Viskin, M.D. 
Department of Cardiology
Tel Aviv Medical Center
Sackler Faculty of Medicine

Positions
Associate Professor, Senior Lecturer, Sackler Faculty 
of Medicine

Chair, Israel Working Group on Cardica Pacing and 
Electrophysiology, Israel heart Society

Associate Editor – Circulation

Past Associate Editor – Heart Rhythm 

Past Associate Editor – Europace 

Research 
We perform clinical studies on cardiac arrhythmias, 
particularly related to long QT syndrome, Brugada 
syndrome and early repolarization. We have several 
ongoing studies on long QT syndrome caused 
by atrioventricular block, drug induced long QT 
syndrome, empiric quinidine therapy for Brugada 
syndrome.

Publications 
Wilkoff BL, Fauchier L, Stiles MK et al. 2015 
HRS/EHRA/APHRS/SOLAECE expert consensus 
statement on optimal implantable cardioverter-
defibrillator programming and testing. Heart Rhythm 
2016;13:e50-86.

Wilkoff BL, Fauchier L, Stiles MK et al. Erratum 
to ‘2015 HRS/EHRA/APHRS/SOLAECE expert 
consensus statement on optimal implantable 
cardioverter-de fi brillator programming and testing’ 
[Journal of Arrhythmia 32/1 (2016) 1-28]. J Arrhythm 
2016;32:441-442.

Wilkoff BL, Fauchier L, Stiles MK et al. 2015 
HRS/EHRA/APHRS/SOLAECE expert consensus 
statement on optimal implantable cardioverter-
defibrillator programming and testing. Europace 
2016;18:159-83.

Wilkoff BL, Fauchier L, Stiles MK et al. 2015 
HRS/EHRA/APHRS/SOLAECE expert consensus 

samiviskin@gmail.com

statement on optimal implantable cardioverter-
defibrillator programming and testing. J Arrhythm 
2016;32:1-28.

Viskin S, Havakuk O, Antzelevitch C, Rosso R. 
Malignant early repolarization: It’s the T-wave, stupid. 
Heart Rhythm 2016;13:903-4.

Rosso R, Chorin E, Levi Y, Rogowski O, Viskin 
S. Radiofrequency Ablation of Atrial Fibrillation: 
Nonrandomized Comparison of Circular versus 
Point-by-Point “Smart” Ablation for Achieving 
Circumferential Pulmonary Vein Isolation and Curing 
Arrhythmic Symptoms. J Cardiovasc Electrophysiol 
2016.

Patton KK, Ellinor PT, Ezekowitz M et al. 
Electrocardiographic Early Repolarization: A Scientific 
Statement From the American Heart Association. 
Circulation 2016;133:1520-9.

Mont L, Pelliccia A, Sharma S et al. Pre-participation 
cardiovascular evaluation for athletic participants to 
prevent sudden death: Position paper from the EHRA 
and the EACPR, branches of the ESC. Endorsed 
by APHRS, HRS, and SOLAECE. Europace 2016.

Mont L, Pelliccia A, Sharma S et al. Pre-participation 
cardiovascular evaluation for athletic participants to 
prevent sudden death: Position paper from the EHRA 
and the EACPR, branches of the ESC. Endorsed by 
APHRS, HRS, and SOLAECE. Eur J Prev Cardiol 
2016.

Mizusawa Y, Morita H, Adler A et al. Prognostic 
significance of fever-induced Brugada syndrome. 
Heart Rhythm 2016;13:1515-20.

Michowitz Y, Viskin S, Rosso R. Exercise-induced 
Ventricular Tachycardia/Ventricular Fibrillation in the 
Normal Heart: Risk Stratification and Management. 
Card Electrophysiol Clin 2016;8:593-600.

Konigstein M, Rosso R, Topaz G et al. Drug-induced 
Brugada syndrome: Clinical characteristics and risk 
factors. Heart Rhythm 2016;13:108
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Havakuk O, Viskin S. A Tale of 2 Diseases: The History 
of Long-QT Syndrome and Brugada Syndrome. J 
Am Coll Cardiol 2016;67:100-8.

Havakuk O, Viskin S. Reply: Long-QT Syndrome, 
Brugada Syndrome, and Catecholaminergic 
Polymorphic Ventricular Tachycardia: A Tale of 3 
Diseases : Ibutilide as a Torsade de Pointes Stress 
Test. J Am Coll Cardiol 2016;67:2806-7.

Chorin E, Rosso R, Viskin S. Electrocardiographic 
Manifestations of Calcium Abnormalities. Ann 
Noninvasive Electrocardiol 2016;21:7-9.

Chorin E, Hu D, Antzelevitch C et al. Ranolazine for 
Congenital Long-QT Syndrome Type III: Experimental 
and Long-Term Clinical Data. Circ Arrhythm 
Electrophysiol 2016;9.

Chorin E, Hochstadt A, Viskin S et al. Female gender 
as independent risk factor of torsades de pointes 
during acquired atrioventricular block. Heart Rhythm 
2016.

Antzelevitch C, Yan GX, Ackerman MJ et al. J-Wave 
syndromes expert consensus conference report: 
Emerging concepts and gaps in knowledge: Endorsed 
by the Asia Pacific Heart Rhythm Society (APHRS), 
the European Heart Rhythm Association (EHRA), the 
Heart Rhythm Society (HRS), and the Latin American 
Society of Cardiac Pacing and Electrophysiology 
(Sociedad Latinoamericana de Estimulacifin Cardiaca 
y Electro fi siologia [SOLAECE]). Europace 2016.

Antzelevitch C, Yan GX, Ackerman MJ et al. J-Wave 
syndromes expert consensus conference report: 
Emerging concepts and gaps in knowledge. Heart 
Rhythm 2016;13:e295-324.

Antzelevitch C, Yan GX, Ackerman MJ et al. J-Wave 
syndromes expert consensus conference report: 
Emerging concepts and gaps in knowledge. J 
Arrhythm 2016;32:315-339.

Adler A, Viskin S. Clinical Features of Genetic Cardiac 
Diseases Related to Potassium Channelopathies. 
Card Electrophysiol Clin 2016;8:361-72.

Adler A, Rosso R, Chorin E, Havakuk O, Antzelevitch 
C, Viskin S. Risk stratification in Brugada syndrome: 
Clinical characteristics, electrocardiographic 
parameters, and auxiliary testing. Heart Rhythm 
2016;13:299-310.

Yankelson L, Steinvil A, Adler A, Viskin S. Reply: 
life-threatening events during endurance sports: is 
heat stroke more prevalent than arrhythmic death? 
J Am Coll Cardiol 2015;65:408-9.

Wilde AA, Viskin S. From whole exome sequencing 
to patient-specific therapy: another example of how 

basic research pays off in patient care. J Am Heart 
Assoc 2015;4.

Viskin S, Rosso R, Friedensohn L, Havakuk O, Wilde 
AA. Everybody has Brugada syndrome until proven 
otherwise? Heart Rhythm 2015;12:1595-8.

Viskin S, Havakuk O, Schwaber MJ. Pro-Arrhythmic 
Effects of Noncardiac Medications: Lessons 
From Macrolide Antibiotics. J Am Coll Cardiol 
2015;66:2185-8.

Shimiaie J, Sherez J, Aviram G et al. Determinants 
of Effort Intolerance in Patients With Heart Failure: 
Combined Echocardiography and Cardiopulmonary 
Stress Protocol. JACC Heart Fail 2015;3:803-14.

Rosso R, Viskin S. Early repolarization and arrhythmic 
death: six more years? Trends Cardiovasc Med 
2015;25:31-2.

Chorin E, Havakuk O, Adler A et al. Diagnostic 
value of T-wave morphology changes during “QT 
stretching” in patients with long QT syndrome. Heart 
Rhythm 2015;12:2263-71.

Belhassen B, Rahkovich M, Michowitz Y, Glick A, 
Viskin S. Management of Brugada Syndrome: Thirty-
Three-Year Experience Using Electrophysiologically 
Guided Therapy With Class 1A Antiarrhythmic Drugs. 
Circ Arrhythm Electrophysiol 2015;8:1393-402.

Adler A, Viskin S. Syncope in Hereditary 
Arrhythmogenic Syndromes. Cardiol Clin 
2015;33:433-40.

Yankelson L, Steinvil A, Gershovitz L et al. Atrial 
fibrillation, stroke, and mortality rates after 
transcatheter aortic valve implantation. Am J Cardiol 
2014;114:1861-6.

Yankelson L, Sadeh B, Gershovitz L et al. Life-
threatening events during endurance sports: is heat 
stroke more prevalent than arrhythmic death? J Am 
Coll Cardiol 2014;64:463-9.

Viskin S, Adler A, Halkin A, Rosso R. Reply: is the J 
wave or the ST slope malignant...or neither? J Am 
Coll Cardiol 2014;63:1812-3.

Rosso R, Vexler D, Viskin S, Aviram G. Congenital 
absence of left atrial appendage. J Cardiovasc 
Electrophysiol 2014;25:795.

Rosso R, Halkin A, Michowitz Y, Belhassen B, Glick 
A, Viskin S. Radiofrequency ablation of paroxysmal 
atrial fibrillation with the new irrigated multipolar 
nMARQ ablation catheter: verification of intracardiac 
signals with a second circular mapping catheter. 
Heart Rhythm 2014;11:559-65.
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Rosso R, Adler A, Strasberg B et al. Long QT 
syndrome complicating atrioventricular block: 
arrhythmogenic effects of cardiac memory. Circ 
Arrhythm Electrophysiol 2014;7:1129-35.

Maron BJ, Friedman RA, Kligfield P et al. Assessment 
of the 12-lead ECG as a screening test for detection of 
cardiovascular disease in healthy general populations 
of young people (12-25 Years of Age): a scientific 
statement from the American Heart Association 
and the American College of Cardiology. Circulation 
2014;130:1303-34.

Maron BJ, Friedman RA, Kligfield P et al. Assessment 
of the 12-lead electrocardiogram as a screening test 
for detection of cardiovascular disease in healthy 
general populations of young people (12-25 years of 
age): a scientific statement from the American Heart 
Association and the American College of Cardiology. 
J Am Coll Cardiol 2014;64:1479-514.

Hu D, Barajas-Martinez H, Pfeiffer R et al. Mutations 
in SCN10A are responsible for a large fraction of 
cases of Brugada syndrome. J Am Coll Cardiol 
2014;64:66-79.

Goldenberg I, Kutyifa V, Klein HU et al. Survival 
with cardiac-resynchronization therapy in mild heart 
failure. N Engl J Med 2014;370:1694-701.

Belhassen B, Viskin S, Aviram G. Arrhythmogenic 
right ventricular cardiomyopathy: an unusual possible 
cause of arrhythmia in a 78 year old man with a 
40 year history of palpitations. Isr Med Assoc J 
2014;16:385-7.

Belhassen B, Viskin S. Near fatal ventricular 
fibrillation in Brugada syndrome despite presence 
of an implanted implantable cardioverter defibrillator. 
Can J Cardiol 2014;30:1460 e3-5.

Watanabe H, van der Werf C, Roses-Noguer F et al. 
Effects of flecainide on exercise-induced ventricular 
arrhythmias and recurrences in genotype-negative 

patients with catecholaminergic polymorphic 
ventricular tachycardia. Heart Rhythm 2013;10:542-7.

Viskin S, Wilde AA, Krahn AD, Zipes DP. Inaccessibility 
to quinidine therapy is about to get worse. J Am Coll 
Cardiol 2013;62:355.

Viskin S, Wilde AA, Guevara-Valdivia ME et al. 
Quinidine, a life-saving medication for Brugada 
syndrome, is inaccessible in many countries. J Am 
Coll Cardiol 2013;61:2383-7.

Viskin S, Halkin A, Steinvil A, Rosso R. Reply: To 
PMID 23194938. J Am Coll Cardiol 2013;61:1554.

Viskin S, Adler A, Rosso R. Brugada burden in 
Brugada syndrome: the way to go in risk stratification? 
Heart Rhythm 2013;10:1019-20.

Viskin S. Is there anyone left with a normal 
electrocardiogram? J Am Coll Cardiol 2013;62:1619-
20.

Ben Bassat OK, Peles E, Schreiber S et al. Response 
of QT interval in methadone maintenance treated 
patients to the rapid changes in heart rate provoked 
by brisk standing: comparison to healthy controls 
and patients with long QT syndrome. J Electrocardiol 
2013;46:519-23.

Adler A, Topaz G, Heller K et al. Fever-induced 
Brugada pattern: how common is it and what does 
it mean? Heart Rhythm 2013;10:1375-82.

Adler A, Rosso R, Viskin D, Halkin A, Viskin S. What 
do we know about the “malignant form” of early 
repolarization? J Am Coll Cardiol 2013;62:863-8.

Adler A, Rosso R, Meir I, Viskin S. Ivabradine for 
the prevention of inappropriate shocks due to sinus 
tachycardia in patients with an implanted cardioverter 
defibrillator. Europace 2013;15:362-5.

Adler A, Halkin A, Viskin S. Wearable cardioverter-
defibrillators. Circulation 2013;127:854-60.
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Immunofluorescence of PAR-4 expression in human mucosal 
biopsy from normal pouch. Credit: Sarit Hoffman, Ilya Borovok, 
Iris Dotan, Nitsan Maharshak
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Prof. Ziv Ben-Ari, M.D. 
Sheba Medical Center, Tel Hashomer

Positions
Director, Liver Disease Center

Research
Our lab is part of the Liver Disease Center at the 
Chaim Sheba Medical Center. We focus our studies 
on basic and applied liver disease research to better 
understand and improve the diagnosis and treatment 
of different liver diseases. We utilize various methods 
such as molecular biology, biochemistry, genetics, 
tissue culture and in-vitro and in-vivo models. The 
proximity between the Liver Disease Center and the 
lab creates a unique and highly successful dynamic 
relationship where the unsolved clinical needs are 
immediately translated into research for achieving 
better solutions. 

The research in our lab is divided into two main 
projects:

gbenari@bezeqint.net

1.	 Molecular mechanisms in the development of 
liver fibrosis

Fibrosis is the excess accumulation of extracellular 
matrix (ECM), resulting from chronic, non-
resolving inflammation. Multiple etiologies underlie 
development of liver fibrosis, such as chronic 
viral hepatitis B or C, autoimmune and biliary 
diseases, alcoholic steatohepatitis (ASH) and 
nonalcoholic steatohepatitis (NASH). Fibrosis 
progression toward cirrhosis is the major cause 
of liver-related morbidity and mortality. Patient 
with cirrhosis are more prone to develop liver 
failure, portal hypertension or infection and are at 
higher risk of developing hepatocellular carcinoma 
(HCC). In the normal liver, hepatic stellate cells 
(HSCs) constitute quiescent, vitamin A–storing cell. 
Following activation by specific stimuli released 
by an injured liver, HSCs undergo ‘‘activation’’or 
transdifferentiation, yielding a myofibroblast-like 
cell. We are currently investigating the interactions 
between hepatocytes and HSCs in healthy and 
fibrotic livers in the different chronic liver diseases 
listed above. Our goal is to advance the research 
in this field and to establish resolution of liver 
fibrosis.

2.	 Microbiome and liver diseases

The human gastrointestinal tract hosts a large 
number of microbial cells, which exceeds their 
mammalian counterparts by approximately 3-fold. 
The genes expressed by these microorganisms 
constitute the gut microbiome and participate in 
diverse and essential functions, including digestion, 
regulation of energy metabolism and modulation 
of inflammation and immunity. The liver, due to its 
critical functional relationship with the gastrointestinal 
(GI) tract, is continually exposed to multiple harmful 
and beneficial microorganisms derived from the 
small and large intestines. We study the microbiota 
signature of patients with different liver diseases 
(Primary Sclerosing cholangitis (PSC), PSC-IBD, 
Hepatocellular carcinoma and cirrhosis) and compare 

Basic and Translational Research of Liver Diseases

Phenotypic alterations in HSCs after activation/differentiation 
to myoblast‐like cells.
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them to healthy control. Moreover, we investigate 
the correlation between environmental lifestyle and 
diet patterns, the host microbiome and disease 
etiologies.

Publications
Ben-Ari Z, Issan Y, Katz Y, Sultan M, Safran M, 
Michal LS, Nader GA, Kornowski R, Grief F, Pappo 
O, Hochhauser E. Induction of heme oxygenase-1 
protects mouse liver from apoptotic ischemia/
reperfusion injury. Apoptosis. 2013;18(5):547-55. 

Schmilovitz-Weiss H, Hochhauser E, Cohen M, 
Chepurko Y, Yitzhaki S, Grossman E, Leibowitz A, 
Ackerman Z, Ben-Ari Z. Rosiglitazone and bezafibrate 
modulate gene expression in a rat model of non-
alcoholic fatty liver disease--a historical prospective. 
Lipids Health Dis. 2013;12:41.

Hochhauser E, Avlas O, Fallach R, Bachmetov L, 
Zemel R, Pappo O, Shainberg A, Ben-Ari Z. Bone 
marrow and nonbone marrow Toll like receptor 4 
regulate acute hepatic injury induced by endotoxemia. 
PLoS One. 2013;8(8)

Uziel O, Laish I, Bulcheniko M, Harif Y, Kochavi-
Shalem N, Aharoni M, Braunstein R, Lahav M, Ben-Ari 
Z. Telomere shortening in liver transplant recipients 
is not influenced by underlying disease or metabolic 
derangements. Ann Transplant. 2013;18:567-75.

Ben-Ari Z, Cohen-Ezra O, Weidenfeld J, 
Bradichevsky T, Weitzman E, Rimon U, Inbar Y, 
Amitai M, Bar-Zachai B, Eshkenazy R, Ariche A, 
Azoulay D. Ciliated hepatic foregut cyst with high 
intra-cystic carbohydrate antigen 19-9 level. World 
J Gastroenterol. 2014;20(43):16355-8.

Weitzman E, Pappo O, Weiss P, Frydman M, Haviv-
Yadid Y, Ben-Ari Z. Late onset fulminant Wilson’s 
disease: a case report and review of the literature. 
World J Gastroenterol. 2014;20(46):17656-60.

Yanai H, Matalon S, Rosenblatt A, Awadie H, 
Berdichevski T, Snir Y, Kopylov U, Katz L, Stein A, 
Mlynarsky L, Tulchinsky H, Konikoff FM, Horin SB, 
Braun M, Ben-Ari Z, Chowers Y, Baruch Y, Shibolet O, 
Dotan I. Prognosis of primary sclerosing cholangitis 
in israel is independent of coexisting inflammatory 
bowel Disease. J Crohns Colitis. 2015;9(2):177-84.

Mor O, Bassal R, Michaeli M, Wax M, Ram D, Cohen-
Ezra O, Cohen D, Mendelson E, Ben-Ari Z, Shohat 
T Prevalence of hepatitis E virus antibodies, Israel, 
2009-2010. Emerg Infect Dis. 2015;21(4):692-4.

Ben-Ari Z, Weitzman E, Safran M. Oncogenic 
viruses and hepatocellular carcinoma. Clin Liver 
Dis. 2015;19(2):341-60.

Hochhauser E, Lahat E, Sultan M, Pappo O, Waldman 
M, Sarne Y, Shainberg A, Gutman M, Safran M*, Ben-
Ari Z *. Ultra Low Dose Delta 9-Tetrahydrocannabinol 
Protects Mouse Liver from Ischemia Reperfusion 
Injury. Cell Physiol Biochem 2015; 36:1971-81.

Oren Ben-Shoshan S, Kagan P, Sultan M, Barabash 
Z, Dor C, Jacob-Hirsch J, Harmelin A, Pappo O, 
Marcu-Malina V, Ben-Ari Z, Amariglio N, Rechavi G, 
Goldstein I, Safran M. ADAR1 deletion induces NFκB 
and interferon signaling dependent liver inflammation 
and fibrosis. RNA Biology 2016.

Sultan M, Ben-Ari Z, Masoud R, Pappo O, 
Harats D, Kamari Y, Safran M. Interleukin-1α and 
Interleukin-1β play a central role in the pathogenesis 
of fulminant hepatic failure in mice. PLoS One. 
2017;12(9):e0184084. 

Gane EJ, Pianko S, Roberts SK, Thompson AJ, 
Zeuzem S, Zuckerman E, Ben-Ari Z, Foster GR, 
Agarwal K, Laursen AL, Gerstoft J, Gao W, Huang 
HC, Fitzgerald B, Fernsler D, Li JJ, Grandhi A, Liu H, 
Su FH, Wan S, Zeng Z, Chen HL, Dutko FJ, Nguyen 
BT, Wahl J, Robertson MN, Barr E, Yeh WW, Plank 
RM, Butterton JR, Esteban R. Safety and efficacy 
of an 8-week regimen of grazoprevir plus ruzasvir 
plus uprifosbuvir compared with grazoprevir plus 
elbasvir plus uprifosbuvir in participants without 
cirrhosis infected with hepatitis C virus genotypes 
1, 2, or 3 (C-CREST-1 and C-CREST-2, part A): 
two randomised, phase 2, open-label trials. Lancet 
Gastroenterol Hepatol. 2017;2(11):805-813. 

Wyles D, Wedemeyer H, Ben-Ari Z, Gane EJ, Hansen 
JB, Jacobson IM, Laursen AL, Luetkemeyer A, 
Nahass R, Pianko S, Zeuzem S, Jumes P, Huang HC, 
Butterton J, Robertson M, Wahl J, Barr E, Joeng HK, 
Martin E, Serfaty L; C-CREST Part C and C-SURGE 
Investigators. Grazoprevir, ruzasvir, and uprifosbuvir 
for hepatitis C virus after NS5A treatment failure. 
Hepatology. 2017;66(6):1794-1804. 

Lotan E, Raskin SP, Amitai MM, Kleinbaum Y, 
Veitsman E, Weiss P, Cohen-Ezra O, Berdichevski 
T, Ben-Ari Z. The Role of Liver Segment-to-Spleen 
Volume Ratio in the Staging of Hepatic Fibrosis in 
Patients with Hepatitis C Virus Infection. Isr Med 
Assoc J. 2017;19(4):251-256. 

Kagan P, Sultan M, Tachlytski I, Safran M, Ben-Ari Z. 
Both MAPK and STAT3 signal transduction pathways 
are necessary for IL-6-dependent hepatic stellate 
cells activation. PLoS One. 2017;12(5):e0176173. 

Polaris Observatory HCV Collaborators. Global 
prevalence and genotype distribution of hepatitis 
C virus infection in 2015: a modelling study. Lancet 
Gastroenterol Hepatol. 2017;2(3):161-176. 
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Hézode C, Colombo M, Bourlière M, Spengler U, 
Ben-Ari Z, Strasser SI, Lee WM, Morgan L, Qiu J, 
Hwang P, Robertson M, Nguyen BY, Barr E, Wahl J, 
Haber B, Chase R, Talwani R, Marco VD; C-EDGE 
IBLD Study Investigators. Elbasvir/Grazoprevir for 
Patients With Hepatitis C Virus Infection and Inherited 
Blood Disorders: A Phase III Study. Hepatology. 2017 

Gozlan Y, Ben-Ari Z, Moscona R, Shirazi R, Rakovsky 
A, Kabat A, Veizman E, Berdichevski T, Weiss P, 

Cohen-Ezra O, Lurie Y, Gafanovich I, Braun M, 
Cohen-Naftaly M, Shlomai A, Shibolet O, Zigmond 
E, Zuckerman E, Carmiel-Haggai M, Nimer A, Hazzan 
R, Maor Y, Kitay-Cohen Y, Shemer-Avni Y, Kra-Oz 
Z, Schreiber L, Peleg O, Sierra S, Harrigan PR, 
Mendelson E, Mor O. HCV genotype-1 subtypes 
and resistance-associated substitutions in drug-
naive and in direct-acting antiviral treatment failure 
patients. Antivir Ther. 2017;22(5):431-441. 
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Prof. Shomron Ben-Horin, M.D. 
IBD Service & Laboratory of Gastro-
Immunology 
Sheba Medical Center

Positions
Director, IBD Service, Gastroenterology Dept. Sheba 
Medical Center

Associate Professor of Medicine, Sackler Faculty 
of Medicine

Member, Organization Committee, European Crohn’ 
& colitis Organziation (ECCO)

Research 
We focus on translational science, aiming to study 
drug mechanisms in IBD. Specifically, we study 
mechanisms whereby immune-modulating and 
biologic drugs exert their cellular effects and/or cause 
unwanted adverse events, as well as immunogenicity 
of biologic drugs, i.e. the eliciting of immune hyper-
responsiveness in the recipient towards the biologic 
drug. We are interested also in studying novel herbal 
compunds for possible synergistic effects with 
conventional immune-modulators.

Completed projects include:

1.	 A study to deciper the delay in onset of action 
of thiopurine related to gradual depletion of 
antigen-specific memory T-cells

2.	 Development of novel and one of the first 
available assays to measue anti-drug antibodies 
against infliximab, and later adalimumab and 
currently vedolizumab 

3.	 Identifying the Fab fragment as the immune-
dominant fragment of infliximab, responsible 
for eliciting anti-drug antibodies

4.	 Study of cross-immunogenicity of infliximab 
and its bio-similar drug, CT-P13

Ongoing projects include:

1.	 Studying cellular mecahnisms responsible 
for B-cell lymphoproliferation under immune-
modulating drugs

shomron.benhorin@gmail.com 

2.	 Studing the decay in immune-suppression 
following azathioprine withdrawal

3.	 Studying herbal Chinese compounds effects on 
cells propogating inflammation

Publications 
Ben-Horin S, Polak-Charcon S, Barshack I, Picard 
O, Fudim E, Yavzori M, Avivi C, Mardoukh C, Shimoni 
A, Chowers Y, Maor Y. Celiac disease resolution after 
allogeneic bone marrow transplantation is associated 
with absence of Gliadin-specific memory response 
by donor-derived intestinal T-cells. J Clin Immunol 
2013 Nov;33(8):1395-402

Ben-Horin S, Yavzori M, Benhar I, Picard O, Fudim 
E, Ungar B, Lee SY, Kim SH, Eliakim R, Chowers Y. 
Cross-immunogenicity: Antibodies to infliximab in 
Remicade-treated IBD patients similarly recognize 
the bio-similar Remsima. Gut 2016; 65(7):1132-8.

Ben-Horin S, Andrews JM, Katsanos KH, Rieder 
F, Steinwurz F, Karmiris K, Cheon JH, Moran 
GW, Cesarini M, Stone CD, Schwartz D, Protic 
M, Roblin X, Roda G, Chen MH, Har-Noy O, 
Bernstein CN. Combination of corticosteroids and 
5-aminosalicylates or corticosteroids alone for 
patients with moderate-severe active ulcerative 
colitis: A global survey of physicians' practice. World 
J Gastroenterol. 2017;23(16):2995-3002. 

Engel T, Ungar B, Ben-Haim G, Levhar N, Eliakim R, 
Ben-Horin S. Re-phrasing the question: A simple 
tool for evaluation of adherence to therapy in patients 
with inflammatory bowel disease. United European 
Gastroenterol J. 2017;5(6):880-886. 

He Y, Mao R, Chen F, Xu PP, Chen BL, Wu Y, Qiu 
Y, Zhang SH, Feng R, Zeng ZR, Ben-Horin S, 
Chen MH. Thalidomide induces clinical remission 
and mucosal healing in adults with active Crohn's 
disease: a prospective open-label study. Therap 
Adv Gastroenterol. 2017;10(5):397-406 

Drug Mechanisms and Immunogenicity in IBD
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Lahat A*, Bar-Gil Shitrit A*, Naftali N, Milgrom Y, 
Elyakim R, Goldin E, Levhar N, Selinger L, Zuker 
T, Fudim E, Picard O,Yavzori M, Ben-Horin S. 
Vedolizumab levels in breast milk of nursing mothers 
with inflammatory bowel disease. J Crohns Colitis 
2017; 12(1):120-123.

Ungar B, Kopylov U, Yavzori M, Fudim E, Picard 
O, Lahat A, Coscas D, Waterman M, Haj-Natour O, 
Orbach-Zingboim N, Mao R, Chen M, Chowers Y, 
Eliakim R, Ben-Horin S. Association of Vedolizumab 
level, anti-drug antibodies, and α4β7 occupancy 
with response in patients with inflammatory bowel 
diseases. Clin Gastroenterol Hepatol. 2017; pii: 
S1542-3565(17)31423-4.

Grants 
2015–2020	 Horizon 2020 Immungenicity of 

infliximab, within the SPARE trial 
(BioCycle consortium)

2017		 Takeda Exploring mechanisms for 
TB induced by anti-TNFs

2014–2017	 Celltrion Cross-immunogenicity of 
infliximab and CT-P13
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Dr. Sigal Fishman, M.D. 
Department of Internal Medicine
Sourasky Medical Center

Positions
Senior Lecturer, Sackler Faculty of Medicine

Research 
Recent studies have suggested that GIP participates 
in the dynamic and progressive crosstalk between 
the two fundamental systems of metabolism and 
immunity. Yet, whether GIP can directly act on 
immune cells and the resulting consequences 
on the development and progression of obesity 
remain elusive. We have previously demonstrated 
in a murine model of high fat diet (HFD) that a long-
acting GIP analogue significantly reduces visceral 
fat infiltration of pro-inflammatory immune cells 
and improves insulin sensitivity, thus, highlighting 
a possible role for GIP as a linker between energy 
balance and immunologic responses. Our preliminary 
results clearly indicate that impairment of GIP-
governed regulation of immune cells perturbs energy 
homeostasis, promotes insulin resistance (IR) and 
intensifies the inflammatory response under HFD. 
Therefore, we continue to investigate the direct 
immuno-regulatory role of GIP in immune cells and 
specifically in adipose tissue macrophages (ATM) 
and the resulting consequences on the inflammatory 

sigalf@tlvmc.gov.ilpost.tau.ac.il

response and on the metabolic state in obese human 
and mice. Specifically, we hypothesize that GIP 
negatively regulates S100A8/9 in ATM and thereby 
affects myelopoiesis and energy homeostatasis 
by attenuating beiging in subcutaneous fat. In 
addition, we suggest that GIP positively mediates, 
at least in part, whole body energy homeostasis 
and adipose tissue metabolism through its direct 
effect on immune cell function. Here, we intend 
to utilize BM chimerism approach to target GIPR-
deficiency to immune cells to explore the role of 
GIP in immune cells and specifically ATM. We are 
using chimeras reconstituted with GIP receptor 
(GIPR)-defficient bone marrow and determine the 
metabolic and immune phenotype of the mice. To 
specifically investigate the physiological role of GIP 
as regulator of ATM function, GIPR-deficiency has 
been targeted to ATM by using the cre-lox system and 
crossing the Gipr fl/fl mice with or Cx3cr1-cre mice. 
We are exploring the role of GIP-governed regulation 
of immune cell and specifically ATM function and 
the role of GIP-S100A8/9axis in dictating whole 
body energy balance, we will perform metabolic 
analyses that assess energy expenditure, fat versus 
glucose utilization, locomotor activity as well as 
insulin sensitivity. Bone marrow, blood and adipose 

The Role of Incretin Hormones in Macrophage Regulation 
of Obesity, Inflammation and Insulin Resistance 

WT BM into WT Gipr-/- BM into WT

Visceral adipose tissue of chimeric mice reconstituted with WT or Gipr-/- bone marrow (BM) 
and exposed to a 14 weeks high fat diet regimen, showing increased infiltrating immune 
cells in the Gipr-/- BM reconstituted mice. 
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tissue myelopoiesis is assessed in the various mice 
exposed to a HFD regimen. We are also identifying 
target genes in visceral and subcutaneous fat of both 
chimeric mice and GIPR conditional knockout mice. 
Finally, we will study the ability of GIP to negatively 
regulate S100A8/9 in visceral fat explants and sorted 
ATM extracted from human obese patients.

Expected significance: Our integrative approach 
will allow significant progress towards revealing 
basic GIP governed immune-regulatory mechanisms 
operating at the interface between adipose tissue 
inflammation and metabolism and their involvement 
in the pathophysiology of obesity-induced IR. Insights 
gained in this study will uncover a yet unknown 
role for GIP in regulating the pathophysiological 
link between ATM and obesity and may lead to 
future identification of another class of incretin 
drugs, namely GIP analogs, with the potential to 
improve whole body insulin sensitivity via immune 
cell regulation.

Publications
Mouler Rechtman M, Burdelova OE, Bar-Yishay I, 
Ben-Yehoyada M, Fishman S, Halpern Z, Shlomai 
A. The metabolic regulator PGC-1α links anti-cancer 
cytotoxic chemotherapy to reactivation of hepatitis 
B virus. J Viral Hepatitis 2013; 20:34-41.

Ben Shlomo S, Zvibel I, Rabinowich L, Goldiner I, 
Shlomai A, Santo EM, Halpern Z, Oren R, Fishman 
S. 2013. Dipeptidyl peptidase 4-deficient rats have 
improved bile secretory function in high fat diet-
induced steatosis. Dig Dis Sci 58:172-8. 

Ben Shlomo S, Zvibel I, Varol C, Spektor  L, Shlomai 
A, Santo EM, Halpern Z, Fishman S. 2013.Reduced 
adipose tissue inflammation in dipeptidyl peptidase 
4 deficient rats may involve glucose-dependent 
insulinotropic polypeptide. Obesity 21:2331-41.

Dotan I, Ron Y, Yanai H, Becker S, Fishman S, 
Yahav L, Ben Yehoyada M, Mould DR.Patient factors 
that increase infliximab clearance and shorten half-
life in inflammatory bowel disease: a population 
pharmacokinetic study. Inflamm Bowel Dis. 2014; 
20:2247-59. 

Niv E, Fishman S, Kachman H, Arnon R, Dotan I. 
Sequential capsule endoscopy of the small bowel for 

follow-up of patients with known Crohn's disease.J 
Crohns Colitis. 2014 1;8:1616-23.

Shnell M* Fishman S*, Eldar S, Goitein D, Santo 
E. Balloon dilatation for symptomatic gastric sleeve 
stricture. Gastrointest Endosc. 2014 Mar;79(3):521-
4.*equal authors.  

Khatib M*, Zvibel I*, Zelber-Sagi S, Varol C, Lahat 
G, Abu-Abeid S, Klausner JM, Halpern Z, Fishman 
S. Discriminatory metabolic and inflammatory 
parameters in serum and omental adipose tissue 
of obese patients with different insulin sensitivity. 
J Clin & Translational Endocrinol. 2014; 1, 115-119 
*equal authors.

Varol C*, Zvibel I*, Spektor L, Mantelmacher FD, 
Vugman M, Tamar T, Khatib M, Elmaliah E, Halpern 
Z, Fishman S. Long-acting glucose–dependent 
insulinotropic polypeptide ameliorates obesity-
induced adipose tissue inflammation. J Immunol 
2014;193:4002-9. *equal authors. 

Rabinowich L*, Fishman S*, Hubel E, Thurm T, Park 
WJ, Pewzner-Jung Y, Futerman A, Halpern Z, Zvibel I. 
Sortilin deficiency improves the metabolic phenotype 
and reduces hepatic steatosis in a murine model of 
diet-induced obesity. J Hepatol 2015;62:175-81.* 
equal authors.

Shnell M, Gluck N, Abu-Abeid S, Santo E, Fishman 
S.Use of endoscopic septotomy for the treatment 
of late staple-line leaks after laparoscopic sleeve 
gastrectomy. Endoscopy 2017;49(1):59-63.

Fishman S, Shnell M, Gluck N, Meirsdorf S, Abu-
Abeid S, Santo E. Use of sleeve-customized 
self-expandable metal stents for the treatment 
of staple-line leakage after laparoscopic sleeve 
gastrectomy. Gastrointest Endosc. 2015. pii: S0016-
5107(14)02412-2. 

Grants 
2016–2019	 Glucose-dependent insulinotropic 

polypeptide (GIP) improves adipose 
tissue inflammation and metabolism 
through direct regulation of adipose 
tissue macrophage function, Israel 
Science Foundation

http://www.ncbi.nlm.nih.gov/pubmed/25358062
http://www.ncbi.nlm.nih.gov/pubmed/25358062
http://www.ncbi.nlm.nih.gov/pubmed/25358062
http://www.ncbi.nlm.nih.gov/pubmed/25358062
http://www.ncbi.nlm.nih.gov/pubmed/24666976
http://www.ncbi.nlm.nih.gov/pubmed/24666976
http://www.ncbi.nlm.nih.gov/pubmed/24219823
http://www.ncbi.nlm.nih.gov/pubmed/24219823
https://www.ncbi.nlm.nih.gov/pubmed/27875853
https://www.ncbi.nlm.nih.gov/pubmed/27875853
https://www.ncbi.nlm.nih.gov/pubmed/27875853
http://www.ncbi.nlm.nih.gov/pubmed/25733128
http://www.ncbi.nlm.nih.gov/pubmed/25733128
http://www.ncbi.nlm.nih.gov/pubmed/25733128
http://www.ncbi.nlm.nih.gov/pubmed/25733128
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Dr. Yael Haberman, M.D., Ph.D. 
The Pediatric Gastroenterology Unit & Sheba 
Cancer Center 
Sheba Medical Center

Positions
Physician-Scientist, Sheba Medical Center

Adjunct Assistant Professor, Division of Pediatric 
Gastroenterology, Hepatology, & Nutrition, Cincinnati 
Children’s Hospital Medical Center, OH, USA.

Research 
We aim to investigate the pathogenesis of pediatric 
gastrointestinal disease, with a specific focus on 
inflammatory Bowel Disease (IBD) and congenital 
gastrointestinal manifestations. Our main research 
uses state-of-the-art sequencing approaches and 
patients’ samples to detect the widest range of 
microbial shifts and changes in host genes, present 
in the actual lining of the gut. These analyses are 
used to better characterize disease phenotype and 
pathogenesis with an ultimate goal to use this data 
in the future to better tailor therapy for a specific 
patient based on gut gene expression, microbial 
data and genetics. 

yael.haberman@sheba.gov.il

Within our IBD research we focus on characterizing 
the role of non-coding elements (non-coding RNAs 
and GWAS significant non-coding SNPs) and we try 
to elucidate if and how these non-coding regions 
take part in the host:microbial interactions.

Another interest of the lab is to elucidate 
genotype:phenotype associations in patients with 
congenital gastrointestinal manifestations. Using high 
throughput genotypic analyses, we aim to explore 
connections between abnormal gastrointestinal 
metabolism and development with genetics. We hope 
that by understanding the genetics underlying those 
pathologies, we will be able to better understand 
the phenotype and tailor treatment.

Publications 
Rosen MJ, Karns R, Vallance JE, Bezold R, Waddell 
A, Collins MH, Haberman Y, Minar P, Baldassano 
RN, Hyams JS, Baker SS, Kellermayer R, Noe JD, 
Griffiths AM, Rosh JR, Crandall WV, Heyman MB, 
Mack DR, Kappelman MD, Markowitz J, Moulton 
DE, Leleiko NS, Walters TD, Kugathasan S, Wilson 

Host: Microbial Interactions - Translational Research 
in Gastrointestinal Diseases
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KT, Hogan SP, Denson LA. Gastroenterology. 2017 
Jan 26. doi: 10.1053/j.gastro.2017.01.016. [Epub 
ahead of print].

Haberman Y, Di Segni A, Loberman-Nachum N, Barel 
O, Kunik V, Eyal E, Kol N, Hout-Siloni G, Kochavi B, 
Avivi C, Schvimer M, Rechavi G, Anikster Y, Barshack 
I, Weiss B. Congenital Sucrase-isomaltase Deficiency: 
A Novel Compound Heterozygous Mutation Causing 
Aberrant Protein Localization. J Pediatr Gastroenterol 
Nutr. 2016 Oct 4. 

Dionisi-Vici C, Shteyer E, Niceta M, Rizzo C, Pode-
Shakked B, Chillemi G, Bruselles A, Semeraro M, 
Barel O, Eyal E, Kol N, Haberman Y, Lahad A, 
Diomedi-Camassei F, Marek-Yagel D, Rechavi G, 
Tartaglia M, Anikster Y. Expanding the molecular 
diversity and phenotypic spectrum of glycerol 
3-phosphate dehydrogenase 1 deficiency. J Inherit 
Metab Dis. 2016 Jul 1. [Epub ahead of print]. 

Moshkovits I, Reichman H, Karo-Atar D, Rozenberg P, 
Zigmond E, Haberman Y, Ben Baruch-Morgenstern 
N, Lampinen M, Carlson M, Itan M, Denson LA, 
Varol C, Munitz A. A key requirement for CD300f in 
innate immune responses of eosinophils in colitis. 
Mucosal Immunol. 2016. doi: 10.1038/mi.2016.37

Stephen J*, Vilboux T*, Haberman Y*, Pri-Chen 
H, Pode-Shakked B, Marek-Yagel D, Barel O, Di 
Segni A, Eyal E, Hout-Siloni G, Lahad A, Shalem T, 
Rechavi G, Malicdan MCV, Weiss B, Gahl WA, and 
Anikster Y. Congenital Protein Losing Enteropathy: 
An inborn error of lipid metabolism due to DGAT1 
mutations. Eur J Hum Genet. 2016;24:1268-73. 
*Equal contribution.

Arora K, Sinha C, Zhang W, Moon CS, Ren A, 
Yarlagadda S, Dostmann WR, Adebiyi A, Haberman 
Y, Denson LA, Wang X, Naren AP. Altered cGMP 
Dynamics at the Plasma Membrane Contribute 
to Diarrhea in Ulcerative Colitis. Am J Pathol. 
2015;185:2790-804.

Cutler DJ, Zwick ME, Okou DT, Prahalad S, Walters 
T, Guthery SL, Dubinsky M, Baldassano R, Crandall 
WV, Rosh J, Markowitz J, Stephens M, Kellermayer 
R, Pfefferkorn M, Heyman MB, LeLeiko N, Mack 
D, Moulton D, Kappelman MD, Kumar A, Prince J, 
Bose P, Mondal K, Ramachandran D, Bohnsack JF, 
Griffiths AM, Haberman Y, Essers J, Thompson SD, 
Aronow B, Keljo DJ, Hyams JS, Denson LA; PRO-
KIIDS Research Group, Kugathasan S. Dissecting 
Allele Architecture of Early Onset IBD Using High-
Density Genotyping. PLoS One. 2015;10(6). 

Haberman Y, Tickle TL, Dexheimer PJ, Tang D, Karns 
R, Baldassano RN, Noe JD, Rosh J, Markowitz J, 

Heyman MB, Griffiths AM, Crandall WV, Mack DR, 

Baker SS, Huttenhower C, Keljo DJ, Hyams JS, 
Kugathasan S, Walters T, Aronow B, Xavier RJ, Gevers 
D, Denson LA. Pediatric Crohn disease patients 
exhibit specific ileal transcriptome and microbiome 
signature. J Clin Invest. 2014;124(8):3617-33. 

Minar P, Haberman Y, Jurickova I, Wen T, Rothenberg 
ME, Kim MO, Saeed SA, Baldassano RN, Stephens 
M, Markowitz J, Rosh J, Crandall WV, Heyman 
MB, Mack DR, Griffiths AM, Baker S, Hyams J, 
Kugathasan S, Denson LA. Utility of Neutrophil Fcγ 
Receptor I (CD64) Index as a Biomarker for Mucosal 
Inflammation in Pediatric Crohn’s Disease. Inflamm 
Bowel Dis. 2014;20(6):1037-48. 

Gevers D., Kugathasan S.*, Denson* LA., Vázquez-
Baeza Y., Van TreurenW., Ren B., Schwager E., 
Knights D., Song SJ., Yassour M., Morgan XC., Kostic 
A.D, Luo C., González A., McDonald D, Haberman 
Y., Walters T., Baker S., Rosh J., Stephens M., 
Heyman M., Markowitz J., Baldassano R., Griffiths 
A., Francisco S., Mack D., Kim S., Crandall W., 
Hyams J., Huttenhower C., Knight R., Xavier RJ. The 
treatment-naïve microbiome in new-onset Crohn’s 
disease. Cell Host and Microbes 2014;15(3):382-92. 

Haberman Ziv Y, Burrow T, Kocoshis S, Pentiuk S. 
Encephalopathy in a short-bowel syndrome patient: 
case report and discussion of the pathophysiology. 
JPEN 2014;38:518-520

Book chapters
Rothenberg ME, Haberman Y. 10th edition of 
Sleisenger and Fordtran’s Gastrointestinal and Liver 
Disease. Chapter 29: Eosinophilic Disorders of the 
Gastrointestinal Tract. January 2015.

Haberman Ziv Y, Collins M, Rothenberg ME. Chapter 
50: Eosinophilic esophagitis. Yamada’s Textbook of 
Gastroenterology. December 2015, Wiley-Blackwell.

Rothenberg ME, Collins M, Haberman Ziv Y. Chapter 
11: Eosinophilic esophagitis. Yamada’s Atlas of 
Gastroenterology. March 2016, Wiley-Blackwell.

Grants 
2016-2017	 Israel Gastroenterological Association 

(IGA)

2016-2017	 ISF-INCPM Pilot

2015-2018		 Physician-Scientist ISF Grant

2013-2018	 Israeli Centers of Research Excellence 
(I-CORE), Gene Regulation in 
Complex Human Disease

https://www.ncbi.nlm.nih.gov/pubmed/27749612
https://www.ncbi.nlm.nih.gov/pubmed/27749612
https://www.ncbi.nlm.nih.gov/pubmed/27749612
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shteyer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Niceta%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rizzo%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pode-Shakked%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pode-Shakked%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chillemi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bruselles%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Semeraro%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barel%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eyal%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kol%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haberman%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diomedi-Camassei%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rechavi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tartaglia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anikster%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27368975
http://www.ncbi.nlm.nih.gov/pubmed/27118491
http://www.ncbi.nlm.nih.gov/pubmed/27118491
http://www.ncbi.nlm.nih.gov/pubmed/26098103
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Dr. Nitsan Maharshak, M.D. 
The Research Center for Digestive Tract & Liver 
Diseases; Department of Gastroenterology and 
Liver Diseases; Tel Aviv Medical Center
Sackler Faculty of Medicine

Positions
Senior Lecturer, Sackler Faculty of Medicine

Head of Bacteriotherapy Clinic

Deputy Chief, Department of Gastroenterology and 
Liver Diseases

Research 
We study the role of enteric bacteria in inflammatory 
and metabolic related disease conditions in humans 
and in-vitro. Specifically, we study how bacterial 
proteases impact the epithelial barrier function 
and how enteric microbial alterations are related 
to diseases. Clinically, we study the implication of 
fecal microbial transplantation in disease conditions. 

Publications 
Elloumi HZ*, Maharshak N*, Rao KN, Kobayashi 
T, Ryu HS, Muhlbauer M, Li F, Jobin C, Plevy SE. 
A cell permeable peptide inhibitor of NFAT inhibits 
macrophage cytokine expression and ameliorates 
experimental colitis. PLoS One. 2012;7:e34172. 
Equal contribution.

nitsanm@tlvmc.gov.il

Lennon E*, Maharshak N*, Elloumi H, Borst L, Plevy 
SE, Moeser AJ. Early life stress triggers persistent 
colonic barrier dysfunction and exacerbates 
colitis in adult IL-10-/- mice. Inflamm Bowel Dis. 
2013;19(4):712-9. Equal contribution.

Maharshak N, Shenhar-Tsarfaty S, Aroyo N, Orpaz N, 
Guberman I, Canaani J, Halpern Z, Dotan I, Berliner 
S, Soreq H. MicroRNA-132 Modulates Cholinergic 
Signaling and inflammation in Human Inflammatory 
Bowel Disease. Inflamm Bowel Dis. 2013;19(7):136-
53. 

Onyiah JC, Sheikh SZ, Maharshak N, Russo SM, 
Steinbach EC, Kobayashi T, Mackey LC, Moeser AJ, 
Rawls JF, Borst LB, Otterbein LE, Plevy SE. Carbon 
monoxide and heme oxygenase-1 maintain intestinal 
homeostasis in mice through augmented bacterial 
clearance. Gastroenterology. 2013;144(4):789-798.

Maharshak N, Packey CD, Manick S, Siddle JP, 
Ellermann M, Plevy SE, Sartor RB, Carroll IM. Altered 
enteric microbiota ecology in interleukin 10-deficient 
mice during development and progression of intestinal 
inflammation. Gut Microbes. 2013;4(4):316-24.

Investigating the Microbiome-Human Interactions 

Fecal supernatants from pouchitis patients have increased proteolytic activity, disrupt epithelial tight junctions and increase 
epithelial permeability. Fecal supernatants isolated from pouchitis patients compared to healthy controls and normal pouch 
(NP) patients caused: (A) disruption of tight junction proteins (ZO-1, occludin) as assessed by Western blot. (B) Decrease 
ZO-1 immunofluorescence (white arrows) of Caco-2 cells mononlayters. Alexa anti mouse 488 was used as the secondary 
antibody (green). Nuclei were counterstained with DAPI and are shown in blue.
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Kobayashi T, Russo SM, Matsuoka K, Nochi T, 
Maharshak N, Borst LB, Hostager B, Garcia-
Martinez JV, Rothman PB, Kashiwada M, Murray PJ, 
Plevy SE. NFIL3 deficient mice develop microbiota 
dependent, IL-12/23 driven spontaneous colitis. JI. 
2014;15;192(4):1918-27

Reshef A, Kovacs A, Yahav L, Keren N, Ofer A, 
Maharshak N, Konikoff FM, Tulchinsky H, Gophna 
U, Dotan I. Pouch inflammation is associated with 
a decrease in key bacterial taxa. Gastroenterology. 
2015; 149(3):718-27

Maharshak N, Huh E, Thurlow L, Herzog J, Djukic Z, 
Orlando R, Pawlinski R, Zang Y, Shanahan M, Ellermann 
M, Borst L, Patel S, Von Furstenberg R, Dotan, I, 
Henning S, Sartor RB, Carroll IM. Enterococcus faecalis 
serine protease mediates intestinal permeability and 
inflammation via Protease Activated Receptor 2. Infect 
Immun. 2015;83(7):2762-70

Maharshak N, Ryu HS, Jia FanT, Onyiah JC, Schulz 
S, Otterbein SL, Wong R, HansenJ, Otterbein EL, 
Carroll I, Plevy SE. Escherichia coli heme oxygenase 
modulates host innate immune responses. Microbiol 
Immunol. 2015. 59(8):452-65

Ringel Y*, Maharshak N, Ringel Kulka T, Lundqvist A, 
Sartor RB, Carroll, IM. High throughput sequencing 
reveals distinct microbial populations within the 
mucosal and luminal niches in healthy Individuals. 
Gut Microbes. 2015;6(3):173-81. Equal contribution.

Cohen NA, Livovsky DM, Yaakobovitch S, Ben 
Yehoyada M, Ben Ami R, Adler A, Guzner-Gur H, 
Goldin E, Santo ME, Halpern Z, Paz K, Maharshak 
N. Fecal microbiota transplantation for recurrent 
Clostridium difficile infection is highly effective- a 
retrospective study from two Israeli tertiary centers. 
IMAJ. 2016

Hod K, Ringel-KulkanT, Martin CF, Maharshak N, 
Ringel Y. High Sensitive C-Reactive Protein as a 
Marker for Inflammation in Irritable Bowel Syndrome. 
J Crohns Colitis. 2016. 50(3):227-32.

Maharshak N, Cohen NA, Reshef L, Tulchinsky H, 
Gophna U, Dotan I. Alterations of Enteric Microbiota 
in Patients with a Normal Ileal Pouch Are Predictive 
of Pouchitis. J Crohns Colitis. 2016; pii: jjw157.

Maharshak N, Cohen NA, Reshef L, Tulchinsky H, 
Gophna U, Dotan I. Enteric microbiota alterations 
in patients with a normal ileal pouch are predictive 
of pouchitis. JCC 2017. 11(3):314-320

Chen L, Wilson JE, Montgomery SA, Packey CD, 
Chou WC, Maharshak N, Plevy SE, Young VB, 
Sartor RB, Ting JPY. NLRP12 Attenuates Colon 
Inflammation by Maintaining Colonic Commensal 

Symbiosis and the Expansion of Lachnospiraceae 
Strains. Nat Immun 2017. 18(5):541-551.

Kopylov U, Ron Y, Avni-Biron I, Koslovsky B, Waterman 
M, Daher S, Ungar S, Yanai H, Maharshak N, Ben-
Bassat O, Lichtenstein L, Bar Gil Shitrit A, Israeli E, 
Shwartz D, Zittan E, Eliakim R, Chowers Y, Ben-Horin 
S, Dotan I. Efficacy and safety of vedolizumab for 
induction of remission in inflammatory bowel disease- 
the Israeli real world experience. IBD Journal 2017. 
23(3):404-408. 

Hod K, Sperber AD, MSPH, Ron Y, Boaz M, Dickman 
R, Berliner S, Halpern Z, Maharshak N, Dekel 
R. A Double-Blind, Placebo-Controlled Study to 
Assess the Effect of the Probiotic Mixture Bio-
25 on Symptoms and High-Sensitivity CRP (hs-
CRP) in Women with Diarrhea-Predominant IBS. 
Neurogastroenterol 2017. 29(7). Maharshak N and 
Dekel R contributed equally 
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Biliary atresia (BA) is a fibro-obliterative disease of 
the extrahepatic bile ducts affecting newborns, and 
is the leading indication for pediatric liver transplant. 
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The etiology remains unknown and there is no 
effective treatment. We identified an isoflavonoid 
toxin, biliatresone, that causes BA outbreaks in 
Australian livestock and we showed that it causes 
lumen obstruction of neonatal mouse bile duct 
(NBD) explants. This is a novel tool for the study 
of BA and allows us to study the primary event in 
the disease, providing new potential for identifying 
therapeutic interventions. We found that biliatresone 
acts by inducing a rapid and transient decrease in 
reduced glutathione (GSH) and a decrease in SOX17 

Dr. Orith Waisbourd-Zinman, M.D. 
Gastroenterology, Nutrition and Liver Disease
Schneider Children’s Medical Center of Israel
Sackler Faculty of Medicine

Figure: Biliatresone induces ductal fibrosis. Neonatal mouse bile duct explants were incubated with DMSO 
or biliatresone for 24 h and stained for the cholangiocyte marker K19 (green) or the myofibroblast marker 
smooth muscle actin (SMA) or collagen I or the EIIIA splice variant of fibronectin (all red). Scale bars 100 μm. 



Sackler Faculty of Medicine Research 2018 Digestive System82

in cholangiocytes and that cholangiocyte injury can 
be mimicked using DL-buthionine sulfoximine (BSO) 
to reduce GSH or by knocking down Sox17. NBD 
cultured ex vivo and treated with either biliatresone 
or BSO showed disruption of the cholangiocyte 
monolayer, lumen obstruction, and subepithelial 
myofibroblast differentiation and fibrosis. Both 
obstruction and fibrosis could be prevented using 
GSH-protective agents, and were reversible with 
biliatresone wash out. In this proposal, we aim to 
define mechanistically the relationship between 
biliatresone, decreased GSH and downstream 
signaling molecules (Hey2, Hes1, RhoU, DAAM1 
and other WNT signaling pathway genes) in the 
disruption of cholangiocytes and bile duct integrity. 
We will study the relationship between changes 
in cellular tubulin, loss of apical polarity, epithelial 
permeability and fibrosis and mechanism of repair of 
cholangiocyte damage and fibrosis. Understanding 
potential mechanisms of initial injury in BA may lead 
to new treatments. 
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2017
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Hepatol 2017
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Head, Gastroenterology Institute, Tel Aviv Sourasky 
Medical Center

Research 
The liver is a major site for drug metabolism and 
elimination, and is susceptible to drug toxicity. In 
fact, drug induced liver injury (DILI) has become 
the leading cause of acute liver failure in western 
countries, so DILI is a major clinical problem 
conferring significant health and financial burdens. 
The endoplasmic reticulum (ER) is the cellular 
site for protein folding. ER stress occurs when 
the amount of protein entering the ER exceeds 
its folding capacity. It induces a cyto-protective 

orensh@tlvmc.gov.il

reaction collectively termed the unfolded protein 
response (UPR). We hypothesize that ER stress/
UPR pathways are activated in response to hepatic 
drug metabolism survival-apoptosis-autophagy and 
together with mTOR signaling may mediate the 
hepatocyte damage and recovery associated with 
DILI. Our group is investigating the induction of ER 
stress/UPR by various hepatotoxic drugs, including 
acetaminophen (N-acetyl-p-aminophenol-APAP) and 
amiodarone. Our studies include DILI models in novel 
genetically modified mouse models with reduced 
ER stress. In addition, we are also exploring the 
therapeutic potential of chemical chaperones that 
relieve ER stress and may become therapies for DILI 
and improve liver regeneration following injury. In 
particular, we are focusing on the cross talk between 
ER stress and pathways of hepatic steatosis. 

Elucidating Mechanisms of Endoplasmatic Reticulum 
(ER) Stress and mTOR Cross-Talk in Drug-Induced 
Liver Injury

A. In vitro treatment with amiodarone induces lipid accumulation Lipid accumulation in immortalized hepatocytes assessed 
by Nile red staining. DAPI (blue) was used for nuclei staining. B. In vivo treatment with amiodarone leads to hepatic lipid 
accumulation. Oil Red O staining of liver from control or amiodarone treated mice.

Prof. Oren Shibolet, M.D.  
Department of Internal Medicine  
Tel Aviv Sourasky Medical Center 
 
Email: orensh@tlvmc.gov.il 
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Research  
The liver is a major site for drug metabolism and elimination, and is susceptible to drug toxicity. In 
fact, drug induced liver injury (DILI) has become the leading cause of acute liver failure in western 
countries, so DILI is a major clinical problem conferring significant health and financial burdens. 
The endoplasmic reticulum (ER) is the cellular site for protein folding. ER stress occurs when the 
amount of protein entering the ER exceeds its folding capacity. It induces a cyto-protective 
reaction collectively termed the unfolded protein response (UPR). We hypothesize that ER 
stress/UPR pathways are activated in response to hepatic drug metabolism survival-apoptosis-
autophagy and together with mTOR signaling may mediate the hepatocyte damage and recovery 
associated with DILI. Our group is investigating the induction of ER stress/UPR by various 
hepatotoxic drugs, including acetaminophen (N-acetyl-p-aminophenol-APAP) and amiodarone. 
Our studies include DILI models in novel genetically modified mouse models with reduced ER 
stress. In addition, we are also exploring the therapeutic potential of chemical chaperones that 
relieve ER stress and may become therapies for DILI and improve liver regeneration following 
injury. In particular, we are focusing on the cross talk between ER stress and pathways of hepatic 
steatosis.  
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S1079-9796(16)30318-7. 
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Research 
We are studying the role of mononuclear phagocytes 
in the pathogenesis of IBD, liver diseases, metabolic 
diseases and colorectal cancer. We utilize transgenic 
murine systems as well as human patient tissues to 
mechanistically unravel the involvement of these cells 
in the pathophysiology of these diseases. Among 
our main research topics:

•	The interplay between immune cells and extracellular 
matrix (ECM) remodeling in the pathogenesis of 
IBD, colorectal cancer and liver fibrosis

chenv@tlvmc.gov.il
http://www.tasmc.org.il/sites/
en/Personnel/Pages/Var-
ol-Chen.aspx

•	Monocytes and macrophage type of immune cells 
as pivotal drivers of inflammation and resolution 
during drug-induced liver injury, liver fibrosis and 
IBD 

•	The incretin hormone GIP as key linker between 
metabolism and immunity in type II diabetes

Publications 
Shani Ben Shlomo, Isabel Zvibel, Chen Varol, 
Lior Spektor, Amir Shlomai, Erwin M Santo, Zamir 
Halpern, Ran Oren, Sigal Fishman. Role of glucose-
dependent insulinotropic polypeptide in adipose 
tissue inflammation of dipeptidylpeptidase 4-deficient 
rats. 2013. Obesity.

Haiying Li, Lillienne Chan, Paulina Bartuzi, Shelby D. 
Melton, Axel Weber,4 Shani Ben–Shlomo, Chen Varol, 
Megan Raetz, Xicheng Mao, Petro Starokadomskyy, 

Mononuclear Phagocytes in Digestive Tract Diseases

Tumor associated macrophages (TAMs) are pivotal constructors of the colorectal tumor collagenous matrix (Afik et 
al., JEM, 2016). (A) Confocal imaging showing the co-localization of TAMs (green) with collagen matrix (red). (B) Scanning 
electron microscopy (SEM) images of decellularized ECM scaffolds extracted from WT and TAM-deficient colorectal tumors. 
TAMs instruct collagen crosslinking and linearization processes, which are essential for tumor development, expansion and 
invasion. (C) Murine colonoscopy images showing the impaired colorectal tumor development in the absence of TAMs. 
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Research 
Our lab is investigating two main diseases, liver 
steatosis in models of diet-induced obesity and 
insulin resistance and cholestatic liver injury. Obesity 
and the metabolic syndrome accompanying it affect 
a large percentage of Western world population and 
the obesity epidemic is only expected to increase, 
therefore it’s of the utmost importance to understand 
the mechanisms involved.

Cholestatic liver injury can be caused by various 
factors that impair bile flow and result in accumulation 

isab@tlvmc.gov.il

of bile in the liver, such as genetic defects, structural/ 
mechanical obstruction of bile ducts impairing bile 
flow (e.g., common bile duct stones), toxins, and 
dysregulated function of the immune system. The two 
main cholestatic disorders in adult human patients 
are primary biliary cholangitis and primary sclerosing 
cholangitis for which liver transplantation is the only 
treatment as the disease progresses to liver failure. 
Specifically, we are investigating the roles played by 
sortilin, a trafficking molecule and a co-receptor, in 
both obesity and cholestatic liver damage, since we 
have found that sortilin deficiency has a protective 
role in diet-induced obesity and in murine models 
of primary sclerosing cholangitis. We are using both 
isolated liver cells (hepatocytes, cholangiocytes) as 
well as the cre-flox model where sortilin is deleted 
in various liver cells in order to further elucidate the 
mechanisms and signals regulating the protective 
roles of sortilin. 

Investigating the Mechanisms of Liver Steatosis, 
Obesity and Cholestatic Injury

Sort1-/- 3d after BDL Sort1-/- 3d after BDL with injection of LIF

Staining for cytokeration 19 (red) shows formation of epithelial bile duct cells after cholestatic injury induced by bile 
duct ligation in Sort1-/- mice and inductionof proliferation of bile duct cells by administration of leukemia inhibitory 
factor (LIF). 
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Endocrine Disease

The epiphyseal growth plate.  
Credit: Galia Gat-Yablonski
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Investigating the Molecular Basis of Linear Growth in 
Children and Animal Models
Positions – Moshe Phillip, M.D.
Professor, Sackler Faculty of Medicine

Director, Institute for Endocrinology and Diabetes

National Center for Childhood Diabetes 

Schneider Children’s Medical Center of Israel

Vice Dean for Research and Development, Sackler 
Faculty of Medicine

galiagy@post.tau.ac.il

mosheph@post.tau.ac.il

Positions – Galia Gat-Yablonski, Ph.D.
Senior Lecturer, Sackler Faculty of Medicine

Committee Member, Israel Endocrine Society 

Research 
Children’s growth is regulated by both genetic 
and environmental factors. The most effective 
environmental factor is nutrition; however, the 

Prof. Moshe Phillip, M.D.
Schneider Children’s Medical Center 
Sackler Faculty of Medicine
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mechanisms connecting nutrition and longitudinal 
growth are still not fully understood. Deciphering 
theses mechanisms both in children and in animal 
models of rats and mice, has been the focus of our 
research, as currently means to improve growth in 
short statured children are very limited. 

We have identified several novel and important 
factors that are involved in regulation of this process, 
including growth factors that are produced and 
secreted from adipocytes such as leptin and GDF5, 
transcription factors such as hypoxia inducible factor 
(HIF)-1, and epigenetic factors such microRNAs and 
histone deacetylases including SIRT1, HDAC10. We 
have also studies extensively the effect of nutritional 
manipulation on bone quality in young rats. We may 
now exploit these findings as targets of new treatment 
strategies for children with growth disorders as 
well as children with special nutritional needs like 
premature babies, infants and children with chronic 
diseases associated with nutritional problems. 
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Vascular Biology Research Unit; Bert W. 
Strassburger Lipid Center; Talpiot Sheba 
Medical Leadership Program; Sheba Medical 
Center, Tel Hashomer.

Positions
Senior Lecturer, Medicine, Sackler School of Medicine

Research
Our research interests are within the fields of metabolic 
inflammation that contributes to the derangements 
of fat accumulation in atherosclerosis, fatty liver 
disease and diabetes. Specifically, we study the role 
of the inflammatory cytokine IL-1a and the ubiquitin-
like protein HLA-F Adjacent Transcript 10 (FAT10) 
in these diseases. We recently discovered that the 
inflammatory cytokine IL-1a has an important role 
in early and advanced stages of atherosclerosis and 
fatty liver disease. We also discovered an unexpected 
role of IL-1a in determining ovarian lifespan and 
fertility. 

We apply advanced technologies including 
genetically modified mice (Cre/loxP), molecular and 
cellular biology and microarray analysis to identify 
and functionally characterize genes that regulate 
atherosclerosis with the ultimate aim to prevent and 
treat this deadly disease.

yehuda.kamari@sheba.health.
gov.il 
URL: https://www.sheba.co.il/
דר_יהודה_קמרי
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Harats D, Shaish

 
A. Prevention of 
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Res Int. 2013;2013:169517. 
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Low molecular weight heparin-induced increase in 
chylomicron-remnants clearance, is associated with 
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lipase activity. Thromb Res. 2014;133(4):688-92.

Investigating Lipid Metabolism and Atherosclerosis

IL-1a+/+ IL-1a-/-
Bone marrow-derived IL-1a deficiency reduces atherosclerosis.
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Positions
Associate Professor, CAMEA, Sackler Faculty of 
Medicine

Researcher at the Bert Strassburger Lipid Center, 
Sheba, Tel Hashomer

Research 
We study the effect of maternal dietary fatty acids 
quality during pregnancy and lactation on the 
gene networks that are involved in lipogenesis and 
thermogenesis in the offspring. Obesity-associated 
chronic metabolic diseases such as Cardiovascular, 
Type 2 diabetes and Non-Alcoholic Steatohepatosis 
are purported to have an early in utero origin. 
The nutrigenetic impact of fatty acids quality in 
normcaloric diets and healthy mothers during 

Dr. Alicia Leikin-Frenkel, Ph.D. 
Sackler Faculty of Medicine 
Sheba Medical Center

alicial@post.tau.ac.il
Alicia.leikin@sheba.health.gov.il

development is almost unknown. We are exploring 
this question by studying the metabolic and genetic 
evolution of the offspring from birth to adult age in 
our animal nutritional model and in humans. We apply 
the latest methodologies including biochemistry, 
lipidomics, molecular biology, and microarray 
analysis to identify and functionally characterize 
genes that regulate the lipogenic and thermogenic 
processes that determine the energetic balance 
leading to obesity or its absence. Understanding the 
normal or obesity prone gene programming during 
development and characterizing the associated 
fingerprint in the offspring at birth is essential for the 
early diagnosis and design of treatments to prevent 
long-term metabolic obesity-associated disorders 
that are leading causes of disease in almost 40% 
of wold population and death.

Investigating the Impact of Maternal Fatty Acids 
Quality on the Fetal Gene Programming and 
Fingerprint of Health or Obesity Associated Disease

Protein interaction between products 
of genes upregulated (red full) or down-
regulated (blue full) by ω3 essential 
fatty acid (ALA) or saturated fatty acids 
(SFA). Enriched functions are marked 
using open colored circles.
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L Shomonov Wagner, A Raz, A Leikin-Frenkel. 
2015. Alpha linolenic acid in maternal diet halts 
the lipid disarray due to saturated fatty acids in 
the liver of mice offspring at weaning Lipids Health 
Dis. 26:14-14. 

ML Kagan, AR Levy, A Leikin-Frenkel. 2015.
Comparative study of tissue deposition of omega-3 
fatty acids from polar-lipid rich oil of the microalgae 
Nannochloropsis oculata with krill oil in rats. Food 
Funct. 6:186-92.

Yehuda I, Madar Z, Leikin-Frenkel A, Szuchman-
Sapir A, Magzal F, Markman G, Tamir S 2015. 
Glabridin, an isoflavan from licorice root, up-regulates 
paraoxonase 2 expression under hyperglycemia 
and protects it from oxidation. Molecular Nutrition 
& Food Research 10: 287-299.

Leikin-Frenkel A, Shomonov-Wagner L, Juknat A, 
Pasmanik-Chore M. 2015. Maternal Diet Enriched 
with Alpha Linolenic or Saturated Fatty Acids 
Differentially Regulates Gene Expression in Mice 
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Raoul Orvieto, M.D. 
Sheba Medical Center
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Professor, Obstetrics and Gynecology, Sackler 
Faculty of Medicine.

Incumbent, Tarnesby-Tarnowski Chair for Family 
Planning and Fertility Regulation, Sackler Faculty 
of Medicine 

Director, Division of Reproductive Endocrinology 
and Infertility, Sheba Medical Center

Co-Editor-in-Chief, Reproductive Biology and 
Endocrinology

Research
Our research includes: 

•	Various aspects of control led ovarian 
hyperstimulation (COH) for in vitro fertilization (IVF).

•	The role of GnRH-analogues, and specifically GnRH 
agonist versus antagonist in COH for IVF.

•	The different modes of triggering final follicular 
maturation.

•	Endometrial preparation for frozen-thawed embryo 
transfer.

•	Obesity and IVF outcome.

•	Fragile X Associated Premature Ovarian 
Insufficiency (FXPOI) in FMR1 premutation carriers.

•	Pre-implantation genetic screening (PGS) and 
diagnosis (PGD).

•	Several aspects of ovarian hyperstimulation 
syndrome (OHSS): pathophysiology, prediction, 
prevention and its relation to the inflammatory 
response.

Raoul.Orvieto@sheba.health.
gov.il
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Reproductive Endocrinology and Infertility –  
From Basic Science to Clinical Application

http://www.phaps.com/pubs/journal-of-gynecology-and-obstetrics-research/
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in-vitro fertilization cycle failures? J Ovarian Res 
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Gambera L, Morgante G, Serafini F, Stendardi A, 
Orvieto R, De Leo V, Petraglia F, Piomboni P. Human 
sperm aneuploidy: FISH analysis in fertile and infertile 
men Exp Rev Obstet Gynecol 2011;6(6):609-627.

Orvieto R, Patrizio P. GnRH agonist versus GnRH 
antagonist in ovarian stimulation: an ongoing debate. 
Reprod Biomed Online. 2013 ;26(1):4-8.

Orvieto R. Ovarian hyperstimulation syndrome- an 
optimal solution for an unresolved enigma. J Ovarian 
Res 2013;6:77.

Lebovitz O, Orvieto R, Treating patients with thin 
endometrium- an ongoing challenge.Gynecol 
Endocrinol 2014;30:409-14

Tsur A, Machtinger R, Segal-Lieberman G, Orvieto 
R. Morbid obesity, bariatric surgery and Infertility. 
Harefuah 2014;153(8):478-81.

Machtinger R, Orvieto R. Bisphenol A, oocyte 
maturation, implantation and IVF outcome: Review 
of animal and human data. Reprod Biomed Online 
2014;29:404-410

Orvieto R, Laufer N. Ultrashort flare GnRH-agonist/
GnRH-antagonist protocol: A valuable tool in the 
armamentarium of ovulation induction for IVF. Fertil 
Steril 2014;102:1554-5.

 Elizur SE, Orvieto R, Cohen Y. Are we Close to 
Solve the Mystery of Fragile X Associated Premature 
Ovarian Insufficiency (FXPOI) in FMR1 Premutation 
Carriers? Austin J In Vitro Fertili 2015;2(1): 1012.

Orvieto R. Triggering final follicular maturation- 
hCG, GnRH-agonist or both, when and to whom? 
J Ovarian Res 2015;8:60.

Orvieto R. A simplified universal approach to COH 
protocol for IVF: Ultrashort flare GnRH-agonist/
GnRH-antagonist protocol with tailored mode and 
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timing of final follicular maturation. J Ovarian Res 
2015;8:69.

Orvieto R, Seifer DB Biosimilar FSH preparations- 
are they identical twins or just siblings? Reprod Biol 
& Endocrinol 2016;14:32

Orvieto R, Gleicher N Should preimplantation genetic 
screening (PGS) be implemented to routine IVF 
practice? J Assist Reprod Genet. 2016 

Palomba S, Homburg R, Santagni S, La Sala GB, 
Orvieto R. Risk of adverse pregnancy and perinatal 

outcomes after high technology infertility treatment: 
a comprehensive systematic review. Reprod Biol 
Endocrinol 2016;14(1):76.

Orvieto R. Triggering final follicular maturation for 
IVF cycles. Curr Pharm Biotechnol 2017

Elizur E, Berkenstadt M, Ries-Levavi L, Gruber N, 
Pinhas-Hamiel O, Hassin-Baer S, Raas-Rothschild 
A, Raanani H, Cukierman-Yaffe T, Orvieto R, Cohen 
Y, Gabis L. premutation carriers. Are they really 
asymptomatic? Harefuah 2017
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Dr. Amir Tirosh, M.D. Ph.D. 
The Endocrinology and Diabetes Research Center
Institute of Endocrinology, Sheba Medical Center 
Sackler Faculty of Medicine, Tel Aviv University 

Position
Associate Professor of Medicine, Sackler Faculty 
of Medicine

Research 
With the worldwide epidemic proportions of obesity, 
its related morbidities such as cardiovascular disease 
and diabetes have become an emerging threat for 
public health. While the strong genetic predisposition 
for these conditions is a subject of intense research, 
less is known about the strong influence of various 
environmental factors on the pathophysiology of 
obesity and diabetes. We have recently established 
the Endocrinology and Diabetes Research Center 
at the Institute of Endocrinology at Sheba Medical 
Center with the vision to promote all aspects of 
research in the field of obesity, insulin resistance 
and diabetes. 

Our group has focused on the following aspects of 
the pathophysiology of obesity and diabetes:

a. The role of food preservatives as ‘metabolic 
disruptors’: Some environmental and nutritional 
factors have been demonstrated to act as ‘endocrine 
disruptors’, with the ability to act as agonists or 
antagonists to certain receptors in a wide variety of 
biological systems. We have identified a common 
food preservative, with distinct metabolic effects. We 
were able to demonstrate that this food preservative 
results in an increase in hepatic glucose production 
as well as in changes in glucagon and insulin 
levels leading to liver insulin resistance. Chronic 
exposure results in weight gain, increase adiposity 
and systemic insulin resistance in mouse models. 
We are currently working on translating our pre-
clinical results to humans in a series of randomized 
controlled trial. In addition, we continue to work 
using in-vitro and in-vivo animal models to assess 
the effects of micronutrients in modern nutrition on 
the development of obesity and diabetes.

Amir.Tirosh@Sheba.Health.gov.il 

b. Cellular mechanism linking over-nutrition with 
inflammation, insulin resistance and diabetes: 
Previous studies have clearly demonstrated that 
chronic inflammation and cellular stress is a central 
feature of obesity and its associated metabolic 
disease cluster. This inflammatory response is distinct, 
appears to respond to intrinsic cues, and does not 
resemble the classical inflammatory paradigm. 
Significant data have emerged in recent years on the 
molecular mechanisms leading to the development 
of these inflammatory and stress responses and 
how they are linked to metabolic homeostasis. Our 
research is focused on the regulation and adaptation 
to inflammation and stress within the tissue milieu 
in metabolically relevant tissues such as liver and 
adipose tissue. More specifically, we study cell-cell 
communication and the propagation of inflammatory 
and stress signals between cells within a tissue and 
the potential role of such communication in mediating 
insulin resistance and metabolic abnormalities.

c. In addition to utilizing basic research tools to 
promote our understanding on the mechanisms 
leading to insulin resistance and diabetes, we 
involve in clinical studies assessing novel risk 
factors and potential therapeutic approaches for 
these conditions. We are currently involved in several 
studies looking at the potential role of the novel 
adipokine FABP4 (fatty acid binding protein 4) in the 
insulin counter-regulatory response to hypoglycemia 
and as a potential contributor to the pathophysiology 
of gestational diabetes.

Publications 
Zada G, Tirosh A, Abel PH, Kaiser UB, Laws ER, 
Woodmansee WW. The postoperative cortisol stress 
response following transsphenoidal pituitary surgery: 
a potential screening method for assessing preserved 
pituitary function. Pituitary 2013;16(3):319-25. 

Mechanisms for the Development of Obesity and 
Diabetes – Molecular and Translational Aspects
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Twig G, Afek A, Shamiss A, Derazne A, Tzur T, Gordon 
B, Tirosh A. White Blood Cells count and incidence 
of type 2 diabetes in young men. Diabetes Care. 
2013;36(2):276-82

Tirosh A, Golan R, Harman-Boehm I, Henkin Y, 
Schwarzfuchs D, Rudich A, Fiedler MJ, Blüher M, 
Stumvoll M, Thiery J, Stampfer MJ, Shai I. Renal 
function following three distinct weight loss dietary 
strategies during 2 years of randomized controlled 
trial. Diabetes Care. 2013;36(8):2225-32.

Twig G, Livneh A, Vivante A, Afek A, Shamiss A, 
Derazne E, Tzur D, Ben-Zvi I, Tirosh A, Barchana M, 
Shohat T, Golan E, Amital H. Mortality Risk Factors 
Associated with Familial Mediterranean Fever Among 
a Cohort of 1.25 Million Adolescents. Ann Rheum 
Dis. 2014;73(4):704-9. 

Vivante A, Twig G, Tirosh A, Skorecki K, Calderon-
Margalit R. Childhood history of resolved glomerular 
disease and risk of hypertension during adulthood. 
JAMA. 2014;311(11):1155-7.

Twig G, Afek A, Shamiss A, Derazne E, Landau 
Rabbi M, Tzur D, Gordon B, Tirosh A. Adolescence 
BMI and Trends in adulthood Mortality: A Study of 
2.16 Million Adolescents. J Clin Endocrinol Metab. 
2014; 99(6):2095-103. 

Twig G, Gluzman I, Tirosh A, Gerstein HC, Yaniv 
G, Afek A, Derazne E, Tzur D, Karasik A, Gordon B, 
Fruchter E, Lubin G, Rudich A, Cukierman-Yaffe T. 
Cognitive function and the risk for diabetes among 
young men. Diabetes Care. 2014; 37(11):2982-8.

Twig G, Afek A, Derazne E, Tzur D, Cukierman-
Yaffe T, Gerstein HC, Tirosh A. Diabetes risk among 
overweight and obese metabolically healthy young 
adults. Diabetes Care. 2014; 37(11):2989-95.

Tirosh A, de Souza RJ, Sacks F, Bray GA, Smith SR, 
LeBoff MS. Weight Loss and Dietary Macronutrient 
Content on Changes in BMD and Composition in 
Females and Males: The Preventing Overweight 
Using Novel Dietary Strategies (POUNDS LOST) 
Trial. J Clin Endocrinol Metab. 2015; 100(6):2463-71.

Twig G, Shina A, Afek A, Derazne E, Tzur D, 
Cukierman-Yaffe T, Shechter-Amir D, Gerstein HC, 

Tirosh A. Sleep Quality and Risk of Diabetes and 
Coronary Artery Disease among Young Men. Acta 
Diabetol, 2015 Jun 16. 

Twig G, Gerstein HC, Ben-Ami Shor D, Derazne E, 
Tzur D, Afek A, Tirosh A. Coronary Artery Disease 
Risk among Obese Metabolically Healthy Young 
Men. Eur J Endocrinol. 2015; 173(3):305-12.

Burak MF, Inouye KE, White A, Lee A, Tuncman G, 
Calay ES, Sekiya M, Tirosh A, Eguchi K, Birrane G, 
Lightwood D, Howells L, Odede G, Hailu H, West S, 
Garlish R, Neale H, Doyle C, Moore A, Hotamisligil 
GS. Development of a therapeutic monoclonal 
antibody that targets secreted fatty acid-binding 
protein aP2 to treat type 2 diabetes. Sci Transl Med. 
2015; 7(319):319ra205. 

Twig G, Gerstein HC, Fruchter E, Shina A, Afek 
A, Derazne E, Tzur D, Cukierman-Yaffe T, Amital 
D, Amital H, Tirosh A. Self-Perceived Emotional 
Distress and Diabetes Risk Among Young Men. Am 
J Prev Med. 2016;50(6):737-45.

Grants
2012-2017	 National Institute of Health (NIH)/

National Institute of Diabetes, 
Digestive and Kidney Diseases 
(NIDDK), Characterization of the role 
of gap junction proteins in ER stress 
and obesity

2015-2018	 The Research Projects and Fellowships 
Fund on Food and Nutrition with 
Implications of Public Health. Israel 
Ministry of Health, An unexpected 
role for propionic acid, a commonly-
used food preservative, in mediating 
insulin resistance and weight gain

2016-2019	 Innovative Clinical or Translational 
Science Award. The American 
Diabetes Association, Acute effects of 
the food preservative propionic acid 
on glucose metabolism in humans



Sackler Faculty of Medicine Research 2018 Genetic Diseases & Genomics111

Genetic Diseases & Genomics

Credit: Viktor Koen



Sackler Faculty of Medicine Research 2018 Genetic Diseases & Genomics112

Prof. Yair Anikster, M.D. Ph.D. 
Metabolic Disease Unit, Edmond and Lily Safra 
Children’s Hospital, Sheba Medical Center
Department of Pediatrics, Sackler Faculty of 
Medicine

Positions
Professor, Sackler Faculty of Medicine

Director, Metabolic Disease Unit, Edmond and Lily 
Safra Children’s Hospital, Sheba Medical Center, 
Tel-Hashomer

Chairman, Israeli Society for Metabolic Diseases 
(ISMD) 

Research 
At the Metabolic Disease Unit and the Molecular 
Biochemistry laboratory at the Sheba Medical Center, 
we strive to identify and characterize the molecular 
basis of an array of inborn errors of metabolism (IEM) 
and other rare inherited disorders. As a referral center 

Yair.Anikster@sheba.health.
gov.il

for patients with a wide array of IEMs, we take a 
“bedside to bench to bedside” approach, studying 
the biochemical pathways and genetic basis of their 
disease, delineating the functional effects of the 
disease-causing variants, and aiming our efforts 
at the exciting possibilities for novel therapeutic 
approaches.

In the past few years, we were the first to identify a 
causative association between variants in several 
genes and a number of new neurometabolic disorders, 
as published in the New England Journal of Medicine, 
American Journal of Human Genetics, Brain, Journal 
of Biological Chemistry, among others. This was the 
case, for instance, of an autosomal recessive subtype 
of Polyarteritis Nodosa vasculopathy, caused by 

Deciphering the Molecular Basis of Inborn Errors of 
Metabolism and Rare Genetic Disorders

Clinical Features of Polyarteritis Nodosa Associated with Adenosine Deaminase 
2 (ADA2) Mutations. Clinical manifestations of polyarteritis nodosa included digital 
necrosis of the toes in Patient B-III-3 (Panel A) and Raynaud’s phenomenon and livedo 
reticularis in Patient B-III-6 (Panel B). Angiography of the celiac artery in Patient B-III-3 
revealed an aneurysm (Panel C, arrow). Periarteritis, fibrinoid necrosis of the media, and 
destruction of the elastic laminae were revealed in a biopsy specimen of the superior 
mesenteric artery in Patient A-III-1 (Panel D, hematoxylin and eosin).
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variants in the CECR1 gene, encoding Adenosine 
Deaminase 2 (ADA2). Since the pucblication of our 
results [Navon Elkan P et al. N Engl J Med 2014], 
this disorder, manifesting with early-onset cerebral 
infarctions (among others), has been diagnosed in 
numerous families worldwide.

Most recently, we identified and characterized 
a newly recognized inherited neurotransmitter 
deficiency, caused by mutations in DNAJC12 [soon 
to be published in the American Journal of Human 
Genetics]. This disorder was found to manifest in 
hyperphenylalaninemia, dystonia and intellectual 
disability. Interestingly, patients with the DNAJC12-
associated phenotype showed dramatic clinical 
improvement following early treatment with BH4 
and/or neurotransmitter precursors, and thus this 
unique disorder is a new treatable and preventable 
cause of intellectual disability.

Publications 
Nevo Y, Ben-Zeev B, Tabib A, Straussberg R, 
Anikster Y, Shorer Z, Fattal-Valevski A, Ta-Shma A, 
Aharoni S, Rabie M, Zenvirt S, Goldshmidt H, Fellig 
Y, Shaag A, Mevorach D, Elpeleg O. CD59 deficiency 
is associated with chronic hemolysis and childhood 
relapsing immune mediated polyneuropathy. Blood. 
2013 Jan;121(1):129-35.

Oz-Levi D, Ben-Zeev B, Ruzzo EK, Hitomi Y, Gelman 
A, Pelak K, Anikster Y, Reznik-Wolf H, Bar-Joseph 
I, Olender T, Alkelai A, Weiss M, Ben-Asher E, Ge D, 
Shianna KV, Elazar Z, Goldstein DB, Pras E, Lancet 
D. Mutation in TECPR2 Reveals a Role for Autophagy 
in Hereditary Spastic Paraparesis. Am J Hum Genet. 
2012 Dec;91(6):1065-72.

Yardeni T, Jacobs K, Niethamer TK, Ciccone C, 
Anikster Y, Kurochkina N, Gahl WA, Huizing M. 
Murine isoforms of UDP-GlcNAc 2-epimerase/
ManNAc kinase: Secondary structures, expression 
profiles, and response to ManNAc therapy. Glycocon 
J. 2013 Aug;30(6):609-18.

Wortmann SB, Duran M, Anikster Y, Barth PG, Sperl 
W, Zschocke J, Morava E, Wevers RA. Inborn errors 
of metabolism with 3-methylglutaconic aciduria 
as discriminative feature: proper classification 
and nomenclature. J Inherit Metab Dis. 2013 
Nov;36(6):923-8.

Tzadok M, Nissenkorn A, Porper K, Matot I, Marcu 
S, Anikster Y, Menascu S, Bercovich D, Zeev BB. 
The Many Faces of Glut1 Deficiency Syndrome. J 
Child Neurol. 2014 Mar;29(3):349-59.

Vivante A, Mark-Danieli M, Davidovits M, Harari-
Steinberg O, Omer D, Gnatek Y, Cleper R, Landau 
D, Kovalski Y, Weissman I, Eisenstein I, Soudack 
M, Wolf HR, Issler N, Lotan D, Anikster Y, ekel B. 
Renal hypodysplasia associates with a WNT4 variant 
that causes aberrant canonical WNT signaling. J Am 
Soc Nephrol. 2013 Mar;24(4):550-8.

Vilboux T, Lev A, Malicdan MC, Simon AJ, Järvinen P, 
Racek T, Puchalka J, Sood R, Carrington B, Bishop 
K, Mullikin J, Huizing M, Garty BZ, Eyal E, Wolach 
B, Gavrieli R, Toren A, Soudack M, Atawneh OM, 
Babushkin T, Schiby G, Cullinane A, Avivi C, Polak-
Charcon S, Barshack I, Amariglio N, Rechavi G, van 
der Werff ten Bosch J, Anikster Yxx, Klein Cxx, Gahl 
WAxx, Somech Rxx. A congenital neutrophil defect 
syndrome associated with mutations in VPS45. N 
Engl J Med. 2013 Jul 4;369(1):54-65. xx Equal Last

Pode-Shakked B, Reish O, Aktuglu-Zeybek C, 
Kesselman D, Dekel B, Bujanover Y, Anikster Y. The 
bitterness of Glucose/Galactose: Novel Mutations 
in the SLC5A1 Gene. J Pediatr Gastroenterol Nutr. 
2014 Jan;58(1):57-60.

Ruzzo EK, Capo-Chichi JM, Ben-Zeev B, Chitayat D, 
Mao H, Pappas AL, Hitomi Y, Lu YF, Yao X, Hamdan 
FF, Pelak K, Reznik-Wolf H, Bar-Joseph I, Oz-Levi D, 
Lev D, Lerman-Sagie T, Leshinsky-Silver E, Anikster 
Y, Ben-Asher E, Olender T, Colleaux L, Décarie 
JC, Blaser S, Banwell B, Joshi RB, He XP, Patry 
L, Silver RJ, Dobrzeniecka S, Islam MS, Hasnat A, 
Samuels ME, Aryal DK, Rodriguiz RM, Jiang YH, 
Wetsel WC, McNamara JO, Rouleau GA, Silver DL, 
Lancet D, Pras E, Mitchell GA, Michaud JL, Goldstein 
DB. Deficiency of asparagine synthetase causes 
congenital microcephaly and a progressive form of 
encephalopathy. Neuron. 2013 Oct 16;80(2):429-41.

Pode-Shakked B, Shemer-Meiri L, Harmelin A, Stettner 
N, Brenner O, Abraham S, Schwartz G, Anikster 
Y. Man made disease: Clinical manifestations of 
low phenylalanine levels in an inadequately treated 
phenylketonuria patient and mouse study. Mol Genet 
Metab. 2013;110:S66-70.

Navon Elkan P, Pierce SB, Segel R, Walsh T, Barash 
J, Padeh S, Zlotogorski A, Berkun Y, Press JJ, 
Mukamel M, Voth I, Hashkes PJ, Harel L, Hoffer V, 
Ling E, Yalcinkaya F, Kasapcopur O, Lee MK, Klevit 
RE, Renbaum P, Weinberg-Shukron A, Sener EF, 
Schormair B, Zeligson S, Marek-Yagel D, Strom TM, 
Shohat M, Singer A, Rubinow A, Pras E, Winkelmann 
J, Tekin M, Anikster Yxx, King MCxx, Levy-Lahad Exx. 
Mutant adenosine deaminase 2 in a polyarteritis 
nodosa vasculopathy. N Engl J Med. 2014 Mar 
6;370(10):921-31. xx Equal Last 
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Ng J, Zhen J, Meyer E, Erreger K, Li Y, Kakar N, 
Ahmad J, Thiele H, Kubisch C, Rider NL, Holmes 
Morton D, Strauss KA, Puffenberger EG, D’Agnano 
D, Anikster Y, Carducci C, Hyland K, Rotstein M, 
Leuzzi V, Borck G, Reith ME, Kurian MA. Dopamine 
transporter deficiency syndrome: phenotypic 
spectrum from infancy to adulthood. Brain. 2014 
Apr;137(Pt 4):1107-19

Shukrun R, Vivante A, Pleniceanu O, Vax E, Anikster 
Y, Dekel B, Lotan D. A Human Integrin-α3 Mutation 
Confers Major Renal Developmental Defects. PLoS 
One. 2014 Mar;9(3):e90879.

Yahalom G, Anikster Y, Huna-Baron R, Hoffmann 
C, Blumkin L, Lev D, Tsabari R, Nitsan Z, Lerman SF, 
Ben-Zeev B, Pode-Shakked B, Sofer S, Schweiger A, 
Lerman-Sagie T, Hassin-Baer S. Costeff syndrome: 
clinical features and natural history. J Neurol. 2014 
Dec;261(12):2275-82.

Oz-Levi D, Weiss B, Lahad A, Greenberger S, 
Pode-Shakked B, Somech R, Olender T, Tatarsky 
P, Marek-Yagel D, Pras E, Anikster Y, Lancet D. 
Exome sequencing as a differential diagnosis tool: 
resolving mild trichohepatoenteric syndrome. Clin 
Genet. 2015 Jun;87(6):602-3.

Ferriero R, Boutron A, Brivet M, Kerr D, Morava E, 
Rodenburg RJ, Bonafé L, Baumgartner MR, Anikster 
Y, Braverman NE, Brunetti-Pierri N. Phenylbutirate 
increases pyruvate dehydrogenase complex activity 
in cells harboring a variety of defects. Ann Clin Transl 
Neurol. 2014 Jul;1(7):462-70.

Zhu X, Petrovski S, Xie P, Ruzzo EK, Lu YF, McSweeney 
KM, Ben-Zeev B, Nissenkorn A, Anikster Y, Oz-
Levi D, Dhindsa RS, Hitomi Y, Schoch K, Spillmann 
RC, Heimer G, Marek-Yagel D, Tzadok M, Han Y, 
Worley G, Goldstein J, Jiang YH, Lancet D, Pras 
E, Shashi V, McHale D, Need AC, Goldstein DB. 
Whole-exome sequencing in undiagnosed genetic 
diseases: interpreting 119 trios. Genet Med. 2015 
Jan 15. doi: 10.1038/gim.2014.191.

Sofer S, Schweiger A, Blumkin L, Yahalom G, 
Anikster Y, Lev D, Ben-Zeev B, Lerman-Sagie T, 
Hassin-Baer S. The Neuropsychological profile of 
patients with 3-Methylglutaconic aciduria type III, 
Costeff syndrome. Am J Med Genet B Neuropsychiatr 
Genet. 2015 Apr;168(3):197-203.

Heimer G, Sadaka Y, Israelian L, Feiglin A, Ruggieri 
A, Marshall CR, Scherer SW, Ganelin-Cohen E, 
Marek-Yagel D, Tzadok M, Nissenkorn A, Anikster Y, 
Minassian BA, Zeev BB. CAOS-Episodic Cerebellar 
Ataxia, Areflexia, Optic Atrophy, and Sensorineural 
Hearing Loss: A third allelic disorder of the ATP1A3 
gene. J Child Neurol. 2015 30(13):1749-56

Heimer G, Marek-Yagel D, Eyal E, Barel O, Oz Levi 
D, Hoffmann C, Ruzzo EK, Ganelin-Cohen E, Lancet 
D, Pras E, Rechavi G, Nissenkorn A, Anikster Y, 
Goldstein DB, Ben Zeev B.

SLC1A4 mutations cause a novel disorder of 
intellectual disability, progressive microcephaly, 
spasticity and thin corpus callosum. Clin Genet. 
2015;88(4):327-35.

Carmi N, Lev D, Leshinsky-Silver E, Anikster Y, 
Blumkin L, Kivity S, Lerman-Sagie T, Zerem A. 
Atypical presentation of Costeff syndrome-severe 
psychomotor involvement and electrical status 
epilepticus during slow wave sleep. Eur J Paediatr 
Neurol. 2015;19(6):733-6

Ben-Zeev B, Tabib A, Nissenkorn A, Garti BZ, Gomori 
JM, Nass D, Goldshmidt H, Fellig Y, Anikster Y, Nevo 
Y, Elpeleg O, Mevorach D. Devastating recurrent brain 
ischemic infarctions and retinal disease in pediatric 
patients with CD59 deficiency. Eur J Paediatr Neurol. 
2015 19(6):688-93.

Nouriel A, Zisquit J, Helfand AM, Anikster Y, 
Greenberger S. Griscelli Syndrome Type 3: Two 
New Cases and Review of the Literature. Pediatr 
Dermatol. 2015 Nov;32(6):e245-8.

Stadel D, Millarte V, Tillmann KD, Huber J, Tamin-
Yecheskel BC, Akutsu M, Demishtein A, Ben-Zeev 
B, Anikster Y, Perez F, Dötsch V, Elazar Z, Rogov 
V, Farhan H, Behrends C. TECPR2 Cooperates with 
LC3C to Regulate COPII-Dependent ER Export. Mol 
Cell. 2015 Oct 1;60(1):89-104.

Eisenkraft A, Pode-Shakked B, Goldstein N, Shpirer 
Z, van Bokhoven H, Anikster Y. Clinical Variability 
in a Family with an Ectodermal Dysplasia Syndrome 
and a Nonsense Mutation in the TP63 Gene. Fetal 
Pediatr Pathol. 2015 Nov 2;34(6):400-6

Pode-Shakked B, Marek-Yagel D, Greenberger S, 
Pode-Shakked N, Pras E, Barzilai A, Yassin S, Sidi 
Y, Anikster Y. A novel mutation in the C7orf11 gene 
causes nonphotosensitive trichothiodystrophy in 
a multiplex highly consanguineous kindred. Eur J 
Med Genet. 2015 Dec;58(12):685-8.

Heimer G, Oz-Levi D, Eyal E, Edvardson S, Nissenkorn 
A, Ruzzo EK, Szeinberg A, Maayan C, Mai-Zahav M, 
Efrati O, Pras E, Reznik-Wolf H, Lancet D, Goldstein 
DB, Anikster Y, Shalev SA, Elpeleg O, Ben Zeev B. 
TECPR2 mutations cause a new subtype of familial 
dysautonomia like hereditary sensory autonomic 
neuropathy with intellectual disability. Eur J Paediatr 
Neurol. 2016;20(1):69-79.

Rips J, Almashanu S, Mandel H, Josephsberg S, 
Lerman-Sagie T, Zerem A, Podeh B, Anikster Y, 
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Our main interest lies in the deciphering of novel 
genetic and epigenetic mechanisms affecting global 
gene expression and their implication in cancer and 
neuronal disorders.

Our research interests are: 

•	The deciphering of the role of RNA epigenetics, 
including RNA editing and RNA methylation in 
the regulation of gene expression and cell fate.
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•	The study of transposable genetic elements in 
cancer and development

•	Genetic and genomic studies relevant to cancer 
and genetic diseases

•	Genetically non-identical tumors
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Research
There are more than 6000 rare diseases affecting 
more than 60 million people in Europe and the US 
alone. Most of these diseases are affecting children 
, are chronic and are of genetic etiology. 

Advances in rare disease research are very quickly 
changing the pediatric care for children affected with 
these non identified diseases which are very often 
complex. Research is one of the basics stones for 
building an accurate care of patients and families. 
Here, we wish to incorporate research to awareness, 
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diagnosis, treatment and health policy. Our goals 
include identification of rare diseases causing genes, 
study the function of the abnormal protein , and 
finally deciphering new protein pathways in order to 
establish new therapies. Since the laboratory is in a 
clinical setting the results of the work is translated into 
genetic counseling and clinical care and sometimes 
treatment (MPS II-MPS IV-Fabry disease). With this 
in mind we are performing cellular studies and drug 
screens targeted to rare diseases in collaboration 
with other laboratories, aiming to better understand 
pathways such as the one linked to mucolipin 1 
involved in the mucolipidosis IV clinical symptoms 
with the goal to provide a specific therapy.
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history of MPS III (Hetz project; Understanding of 
the practical aspects of the medical genetics (Genet 
Med. 2016;18(4):372-7); Ongoing project on how 
the patients are dealing with the information linked 
to the results of the use of new technologies such 
as CNV and Exome sequencing.

Rare Diseases Diagnosis and Research
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Research
We study genetically undefined families using 
homozygosity mapping and EXOME analyses, in 
collaboration with other leading centers, to define 
disease causing genes. Once a causative mutation 
is defined, further functional studies are carried 
out. We identified at least five new genes in the 
last decade that enabled counseling patients and 
prenatal diagnosis.

We investigate the genotype-phenotype correlation 
of newly defined mutations to expand the disease 
spectrum and impact of genetic disorders.
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New Gene Identification and Genotype-Phenotype 
Correlation

NEB gene schematic presentation. The gene contains several transcripts ranging from 149-183 exons. The arrows point 
at specific exons where variants were detected in patients with prenatal AMC.
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Positions
Chair, Department of Dermatology, Tel Aviv Medical 
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Research 
Our laboratory has been investigating the genetic 
basis of skin disorders for the past 15 years. 
Monogenic skin disorders are known to be prevalent 
among Middle Eastern populations, and at this 
regard, our laboratory is ideally situated to carry 
research in that field. These efforts have led to the 
deciphering of the molecular basis of more than 20 
genetic diseases by members of our group. The 
deciphering of the molecular basis of a monogenic 
disorder invariably reveals a novel pathway whose 

elisp@tlvmc.gov.il

importance is exemplified by the disease resulting 
from its malfunction. We systematically explore 
the mechanistic aspects of these new pathways 
using almost exclusively humanized models such 
as three-dimensional skin equivalents, hair organ 
cultures and chimeric mouse models. Once the 
function of a novel gene product is established, 
this new knowledge can be translated in the form of 
new treatments for rare and more common diseases 
alike. For example, we have found that defective 
expression of P-cadherin causes hair loss due to 
disrupted Wnt signaling. We are now developing 
small inhibitors for this new pathway as a new 
treatment for conditions associated with excessive 
hair growth. Based on a similar paradigm we are 
now also investigating the genetic basis of complex 
skin traits including psoriasis and pemphigus, a 
dreadful autoimmune disorder associated with 90% 
mortality if left untreated. 

Investigating the Molecular Genetics of Skin Diseases

Artificial human skin grown in vitro Ex vivo culture of human hair follicles

Dr. Ofer Sarig, Ph.D. ofers@tlvmc.gov.il
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The Laboratory for Molecular Cell Biology
Head, Department of Medicine C and 
Laboratory of Molecular Cell Biology,

The Lab for microRNA Research
microRNAs in human disorders: Psoriasis 
One of the main research subjects in the lab is 
the involvement of miRNAs in the psoriasis. We 
found that the miRNAs’ expression differs between 
psoriatic and normal skin. Some of these miRNAs 
are involved in biochemical cycles which regulate 
skin development and others regulate the interplay 
between immunocytes and keratinocytes. We are 
exploring how the expression of these miRNAs is 
regulated and how they affect the pathogenesis of 
the disease.

Skin cancer squamous cell carcinoma (SCC)
Skin carcinogenesis, as in most other cancer 
types, is believed to be a multi-step process with 
several steps along its malignant evolution: Solar 
elastosis (SE), actinic keratosis (AK or KIN1-2), a 
more advanced stage of AK; (KIN3) and CSCC. 
Using high-throughput deep sequence analysis 
of five stages along the malignant evolution we 
clearly see that miRNAs expression is distinct in 

Yehezkel.Sidi@sheba.health.
gov.il

Eli.schwartz@sheba.health.
gov.il 

droravni@msn.com, Dror.
Avni@sheba.health.gov.il

each of the predefined five stages of malignant 
progression, a typical signature characterizes each 
stage. Currently we are investigating the biochemical 
pathways regulated by these miRNAs and their role 
in the malignant transformation of keratinocytes.

Prof. Eli Schwartz, M.D. 
Head of the Center for Geographic Medicine 
and Tropical Diseases, and 
Department of Medicine C

Dr. Avni Dror, Ph.D.
Manager, Laboratory of Molecular Cell Biology

The lab researchers and students
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Parasites exosomal miRNAs as diagnostic tool 
and their effect on host immune cells
Parasitic infections are responsible for considerable 
human suffering. Currently, diagnosis and 
management of parasitic infections is challenging 
in many settings. We hypothesize that pathogen-
specific miRNA can be utilized to understand, 
diagnose and manage parasitic infections. We 
have undertaken a pilot study of schistosomiasis as 
preliminary proof-of-concept for need and feasibility 
of miRNA-based diagnosis for parasitic infections. 
Schistosomiasis is a parasitic disease caused by 
helminthes (blood-flukes) of the genus Schistosoma 
that affects more than 200 million people, mostly in 
the developing world. Infection in returning travelers 
has received increasing attention, including among 
Israeli travelers. We were able to detect the presence 
of schistosomal miRNAs in the micro-vesicles fraction 
harvested from the patient sera. The Schistosoma 
parasites have developed multiple mechanisms 
for modulating or suppressing host immunity. We 
hypothesize that the adult Schistosoma utilizes 
secreted exosomes as a mechanism to manipulate 
and escape the immune system. Currently, we have 
data suggesting this hypothesize. 

The lab researchers and students. PhD students: 
Mizrahi Adi, Masalha Moamen (MD/PhD student); 
Postdoc fellow: Dr Layani Adi; Former lab members 
- PhD students: Dr Lerman Galya, Dr Zehavi Liron, Dr 
Bonen Hamutal; M.Sc students: Vestin Assaf, Volman 
Ella, Weinstein Jonathan; Scientist: Dr Elharrar Einat. 
Location: Sheba Medical Center.

Publications 
Meningher T., Lerman G., Regev-Rudzki, N., Gold D., 
Ben-Dov I., Sidi., Avni D., Schwartz, E. Schistosomal 
miRNAs isolated from Extracellular Vesicles in sera 
of infected patients; a new tool for diagnosis and 
follow-up of human schistosomiasis. The Journal 
of Infectious Diseases (accepted for publication), 
doi:10.1093/infdis/jiw539.

Elharrar E.+, Moamen M.+, Lerman G., Leibowitz-
Amit R., Kassem R., Moti Harats M., Sidi Y., Avni 
D. Positive-negative feedback loop between miR-
197 and IL-17A signaling in human keratinocytes. 
Immunome Research 2016 125:1.

Zehavi L., Hagit Schayek H., Jacob-Hirsch J., Sidi 
Y., Leibowitz-Amit L., and Avni D. MiR-377 targets 
E2F3 and alters the NF-kB signaling pathway through 
MAP3K7 in malignant melanoma Mol Cancer. 2015 
(14):68. 

Lerman G., Sharon M., Leibowitz-Amit R., Sidi Y., 
Avni D. The crosstalk between IL-22 signaling and 
miR-197 in human keratinocytes (2014) PloS ONE. 
9(9):e107467. 
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Cell cycle-dependent 
localization of codanin-1. 
Credit: Noy-Lotan et al. 
Haematologica 94:629-37, 
2009
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Positions
Professor of Pediatrics, Sackler Faculty of Medicine

Director, Hematology Unit, Schneider Children’s 
Medical Center of Israel 

Research 
We study rare hematological disorders, using different 
cellular model systems. The roles of codanin-1 in 
normal hematopoiesis and in the pathogenesis of 
congenital dyserythropoietic anemia type I (CDA I). 
CDA I is a rare disorder causing anemia and bone 
abnormalities. We have identified CDAN1, the 
gene causing CDA I, in 2002, by linkage analysis. 
Codanin-1, encoded by CDAN1, is ubiquitously 
expressed and necessary for early embryonic 
development. However, its roles in hematopoiesis 
are not known. We generated erythroid tissue 
specific KO mice, and identified early anemia and 
embryonic lethality caused by a complete lack of 

htamary@post.tau.ac.il

codanin-1. We are also utilizing other model systems 
for the disease, including K562 cell line, murine fetal 
liver erythroid differentiation system, and primary 
human erythroid cultures. Understanding the roles 
of codanin-1 in red blood cells development may 
shed light on specialized processes involved in 
erythropoiesis. Even more significant, elucidating the 
role of codanin-1 in CDA I may help develop novel 
therapeutic approaches to alleviate the anemia in 
these patients.

The pathomechanisms of severe congenital 
neutropenia and cyclic neutropenia through 
patients will be understandood by using derived 
induced pluripotent stem cells. We use the cutting 
edge technology of induced pluripotent stem cells 
generated from patients with congenital neutropenia 
as a model system for severe congenital neutropenia 
and cyclic neutropenia, caused by ELANE mutations. 
We aim to define the granulopoietic defects caused 
by these mutations, establish a genotype-phenotype 
correlation of iPSC lines carrying ELANE mutations 
causing both diseases, and study novel potential 
therapies by pharmacological correction of the 
granulopoietic defects detected. 

Publications 
Iolascon A, Heimpel H, Wahlin A, Tamary H. 
Congenital dyserythropoietic anemias: molecular 
insights and diagnostic approach. Blood 122:2162-
6, 2013.

Lebel A, Yacobovich J, Krasnov T, Koren A, Levin 
C, Kaplinsky C, Ravel-Vilk S, Laor R, Attias D, Ben 
Barak A, Shtager D, Stein J, Kuperman A, Miskin H, 
Dgany O, Giri N, Alter BP, Tamary H. Genetic analysis 
and clinical picture of severe congenital neutropenia 
in Israel. Pediatr Blood Cancer. 62(1):103-8, 2015.

Shalev H, Al-Athamen K, Levi I, Levitas A, Tamary 
H. Morbidity and mortality of adult patients with 

Molecular and Cellular Studies of Rare Disorders of 
Hematopoiesis

Cdan1 erythroid conditional mice embryo are small and pale, 
with no visible erythropoiesis in the fetal liver.
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congenital dyserythropoietic anemia type I. Eur J 
Haematol. 2016.

Steinberg Shemer O, Keel S, Dgany O, Walsh T, 
Noy-Lotan S, Krasnov T, Yacobovich J, Quarello P, 
Ramenghi U, King MC, Shimamura A, Tamary H. 
Diamond Blackfan Anemia – an Evasive Diagnosis 
in a Non-Classical Patient. J Pediatr Hematol Oncol. 
2016;38(7):e260-2.

Amir AZ, Horev G, Yacobovich J, Bennett M, Tamary 
H. Distal limb anomalies in patients with congenital 
dyserythropoietic anemia. Am J Med Genet A. 2016.

Shalev H, Al-Athamen K, Levi I, Levitas A, Tamary 
H. Morbidity and mortality of adult patients with 
congenital dyserythropoietic anemia type IEur J 
Haematol. 2017;98(1):13-18

Tanous O, Steinberg Shemer O, Yacobovich J, Zoldan 
M, Horovitz Y, Yaniv I, Rabizadeh E, Tamary H, Nakav 
S, Lahav J. Evaluating platelet function disorders in 
children with bleeding tendency - A single center 
study Platelets. 2017;6:1-6

Gilad O, Shemer OS, Dgany O, Krasnov T, Nevo M, 
Noy-Lotan S, Rabinowicz R, Amitai N, Ben-Dor S, 
Yaniv I, Yacobovich J, Tamary H Molecular diagnosis 
of α-thalassemia in a multiethnic population Eur J 
Haematol. 2017;98(6):553-562

Iolascon A, Andolfo I, Barcellini W, Corcione F, Garçon 
L, Franceschi LD, Pignata C, Graziadei G, Pospisilova 
D, Rees DC, de Montalembert M, Rivella S, Gambale 
A, Russo R, Ribeiro L, Vives-Corrons J, Aguilar 
Martinez P, Kattamis A, Gulbis B, Cappellini MD, 
Roberts I, Tamary H. Recommendations regarding 

splenectomy in hereditary hemolytic anemias 
Haematologica. 2017;102(8):1304-1313.

Seo A, Ben-Harosh M, Sirin M, Stein J, Dgany O, 
Kaplelushnik J, Hoenig M, Pannicke U, Lorenzm M, 
Schwarz K, Stockklausner C, Walsh T, Gulsuner S, 
Lee MK, Sendamarai A, Sanchez-Bonilla M, King MC, 
Cario H, Kulozik AE, Debatin KM, Schulz A, Tamary 
H, Shimamura A Bone marrow failure unresponsive 
to bone marrow transplant is caused by mutations 
in thrombopoietin Blood. 2017;130(7):875-880

Resnitzky P, Shaft D, Shalev H, Kapelushnik J, Dgany 
O, Krasnov T, Tamary H. Morphological features of 
congenital dyserythropoietic anemia type I: The role 
of electron microscopy in diagnosis Eur J Haematol. 
2017;99(4):366-371.

Da Costa L, O'Donohue MF, van Dooijeweert B, 
Albrecht K, Unal S, Ramenghi U, Leblanc T, Dianzani 
I, Tamary H, Bartels M, Gleizes PE, Wlodarski M, 
MacInnes AW Molecular approaches to diagnose 
Diamond-Blackfan anemia: The EuroDBA experience. 
Eur J Med Genet. 2017;S1769-7212(17)

Grants
2016-2018 	 Understanding the pathomechanisms 

of severe congenital neutropenia and 
cyclic neutropenia through patients 
derived induced pluripotent stem 
cells. Germany Israel Foundation (GIF) 

2016-2019	 The European Diamond-Blackfan 
Anemia Consortium. E-Rare
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Positions
Head, Pediatric Department, Immunology Services

Research
Our research focuses on: 
1.	 Primary immunodeficiencies - finding and 

characterizing novel diseases
2.	 Newborn screening for immunodeficiency

raz.somech@sheba.health.gov.il

3.	 Investigating fetal immunity in health and 
diseases

4.	 Next generation sequencing to illustrate and 
understand for T and B cell receptor repertoires

Our pediatric immunology clinic and laboratory are 
dedicated to the diagnostic evaluation, treatment, 
monitoring and research of patients with disorders 
of the immune system, including congenital 
immunodeficiencies and autoimmune diseases. In 
addition, we are leading Israel in the field of newborn 
screening for severe immunodeficiency and recently 
became the national laboratory for validating results 
obtained from this program. We are acknowledged 
as a “Jeffrey Modell Diagnostic and Research Center 
for Primary Immunodeficiency” (www.jmfworld.
org) – which is the “gold standard” benchmark 
for excellence in this field. Part of our service is 
in-house laboratory which is well-experienced in 
the most advanced immunological and molecular 
assays that are used world-wide to assess immune 
function. We are interested in thymus functions in 
health (embryonic development and neonates) and in 
PIDs, as reflected by V(D)J rearrangement and thymic 
output of T cells, as well as B cell development, using 
advanced molecular methods, such as TREC and 
, KREC analyses and next generation sequencing 
(NGS). We use whole exome sequencing (WES) 
to discover new PIDs. This approach led us to 
identify to date several novel mutations that cause 
inherited PIDs. We found that mutations in two of 
these mutated novel genes, VPS45 (New England 
Journal of Medicine, 2013) and STN1 (Journal of 
Experimental Medicine, 2016) cause syndromic 
PIDs, i.e. severe congenital neutropenia (SCN5) and 
Coats plus, respectively. In our large PID cohort of 
patients some mutations were found in genes that 
have not been known until now to be involved in the 
development of the immune system. We continue to 
find such mutations in novel genes that cause PIDs 

Primary Immunodeficiencies (PIDs) – From Bed to 
Bench and Back

Myeloperoxidase signals in wild-type and Vps45 
knockdown zebrafish embryos. In situ hybridization 
of WT non-injected embryo and five VPS45 deficient 
morpholino injected embryos 5 days after fertilization. 
Results of whole-mount in situ hybridization with the use 
of a digoxigenin-labeled RNA probe against zebrafish 
myeloperoxidase are shown. The myeloperoxidase 
detects neutrophils in the caudal hematopoietic tissue.
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with atypical clinical characteristics and study their 
pathophysiology mechanisms, using also a zebra fish 
model. Characterization of proteins encoded by the 
activity of these genes in immune cells of patients 
compared with those of healthy individuals enable 
us a better understanding of the development and 
function of the immune system, as well as designing 
new targeted drugs or gene therapy to the immune 
deficiency the patients suffer from. Another interest in 
our lab is to investigate T and B cell development and 
repertoire productions in health and disease including 
the development of the immune system in fetal life 
(Science Translational Medicine, 2015). We have used 
traditional methodologies (e.g. flow cytometry or PCR 
analysis) to illustrate cell repertoire in patients with 
immunodeficiency, autoimmunity and in developing 
human embryos. Yet the recent development of next 
generation sequencing (NGS) techniques enabled 
analysis of these immune repertoires to a depth 
that was unreached before. This was already used 
by us in various pathologic conditions including 
immunodeficiencies, autoimmune disorders and 
infections. One of the advantages of the NGS 
technology over the traditional methodologies 
for investigation of the expanded clones and for 
clinical follow-up is that it ensures finding of the 
clonal receptor rearrangements in every patient 
due to the enormous depth of sequencing. It allows 
for the detection of multiple sub-clones, specific 
preferential usage of V, D and J gene segments 

and complementarity determining region 3 (CDR3) 
characteristics and to look for clonotypic sharing in 
patients with a similar disease. In addition, with the 
use of the CRISPR-Cas9 genome editing platform, 
we are modeling relevant primary immunodeficiency 
causing genes, such as RAG1/2, DCLRE1C (artemis) 
and ATM in wild type human lymphocytic cell-lines, 
and are using this ‘bed to bench and back’ approach 
to correct these mutated genes as a strategy to 
develop innovative curative gene correction therapy 
in patients’ cells. 

Publications
Simon, A. J., Lev, A., Zhang, Y., Weiss, B., Rylova, A., 
Eyal, E., Kol, N., Barel, O., Cesarkas, K., Soudack, 
M., Greenberg-Kushnir, N., Rhodes, M., Wiest, D. L., 
Schiby, G., Barshack, I., Katz, S., Pras, E., Poran, H., 
Reznik-Wolf, H., Ribakovsky, E., Simon, C., Hazou, 
W., Sidi, Y., Lahad, A., Katzir, H., Sagie, S., Aqeilan, 
H. A., Glousker, G., Amariglio, N., Tzfati, Y., Selig, 
S., Rechavi, G. & Somech, R. (2016) Mutations in 
STN1 cause Coats plus syndrome and are associated 
with genomic and telomere defects, The Journal of 
Experimental Medicine.

Rechavi, E., Levy-Mendelovich, S., Stauber, T., 
Shamash, J., Reinstein, S., Vernitsky, H., Adam, 
D., Simon, A. J., Lev, A., Raas-Rothschild, A. & 
Somech, R. (2016) Combined immunodeficiency in 
a patient with mosaic monosomy 21, Immunologic 
Research. 64, 841-7.

Rechavi, E., Lev, A., Eyal, E., Barel, O., Kol, N., 
Barhom, S. F., Pode-Shakked, B., Anikster, Y., 
Somech, R. & Simon, A. J. (2016) A Novel Mutation 
in a Critical Region for the Methyl Donor Binding in 
DNMT3B Causes Immunodeficiency, Centromeric 
Instability, and Facial Anomalies Syndrome (ICF), 
Journal of Clinical Immunology.

4. Levy-Mendelovich, S., Rechavi, E., Abuzaitoun, 
O., Vernitsky, H., Simon, A. J., Lev, A. & Somech, 
R. (2016) Highlighting the problematic reliance on 
CD18 for diagnosing leukocyte adhesion deficiency 
type 1, Immunologic Research. 64, 476-82.

5. Rechavi, E., Lev, A., Lee, Y. N., Simon, A. J., Yinon, 
Y., Lipitz, S., Amariglio, N., Weisz, B., Notarangelo, 
L. D. & Somech, R. (2015) Timely and spatially 
regulated maturation of B and T cell repertoire during 
human fetal development, Science Translational 
Medicine. 7, 276ra25.

6. Meerschaut, I., Bordon, V., Dhooge, C., Delbeke, 
P., Vanlander, A. V., Simon, A., Klein, C., Kooy, R. F., 
Somech, R. & Callewaert, B. (2015) Severe congenital 
neutropenia with neurological impairment due to 

TRG

Patient Healthy control

IGH

Immune repertoire determined by NGS for Ataxia Telangiec-
tasia (AT) patient. Tree map representation of T cell receptor 
Gamma (TRG) and B cell Immunoglobulin heavy chain (IGH) 
repertoires in PBMCs samples from patient with AT deficiency 
and healthy control. Each dot represents a unique V to J 
joining and the size of the dot represents relative frequency 
within that sample. The dominant and expanded clones in 
TRG and IGH repertoires of a patient with AT deficiency 
can be noted.
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a homozygous VPS45 p.E238K mutation: A case 
report suggesting a genotype-phenotype correlation. 
American Journal of Medical Genetics Part A.

Machnes-Maayan, D., Lev, A., Katz, U., Mishali, 
D., Vardi, A., Simon, A. J. & Somech, R. (2015) 
Insight into normal thymic activity by assessment of 
peripheral blood samples, Immunologic Research. 
61, 198-205.
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Pediatric Research. 77, 579-85.
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failure in a patient with G6PC3 deficiency, Pediatric 
Research.
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SMARCAL1 bi-allelic mutations associated with a 
chromosomal breakage phenotype in a severe SIOD 
patient, Journal of clinical Immunology. 34, 76-83.
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T., Trakhtenbrot, L., Rosenthal, E., Rechavi, G., 
Amariglio, N. & Somech, R. (2014) Co-existence 
of clonal expanded autologous and transplacental-
acquired maternal T cells in recombination activating 
gene-deficient severe combined immunodeficiency, 
Clinical and Experimental Immunology. 176, 380-6.

Kraus, M., Lev, A., Simon, A. J., Levran, I., Nissenkorn, 
A., Levi, Y. B., Berkun, Y., Efrati, O., Amariglio, N., 
Rechavi, G. & Somech, R. (2014) Disturbed B and 
T cell homeostasis and neogenesis in patients with 
ataxia telangiectasia. Journal of Clinical Immunology.

Vilboux, T., Lev, A., Malicdan, M. C., Simon, A. 
J., Jarvinen, P., Racek, T., Puchalka, J., Sood, R., 
Carrington, B., Bishop, K., Mullikin, J., Huizing, M., 
Garty, B. Z., Eyal, E., Wolach, B., Gavrieli, R., Toren, 
A., Soudack, M., Atawneh, O. M., Babushkin, T., 
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Werff ten Bosch, J., Anikster, Y., Klein, C., Gahl, W. A. 
& Somech, R. (2013) A congenital neutrophil defect 
syndrome associated with mutations in VPS45. New 
England Journal of Medicine. 369, 54-65.

Somech, R., Lev, A., Simon, A. J., Korn, D., Garty, 
B. Z., Amariglio, N., Rechavi, G., Almashanu, S., 
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nucleoside phosphorylase deficiency presenting as 
severe combined immune deficiency, Immunologic 
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I., Nagar, M., Stepensky, P., Rechavi, G., Amariglio, 
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Lev, A., Simon, A. J., Amariglio, N., Rechavi, G. 
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Infectious Diseases

Vibrio proteolyticus bacteria infecting macrophages. 
Credit: Dor Salomon
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Research
We study the pathobiology and epidemiology of 
medically important fungi. Fungal infections are 
encountered with increasing frequency in advanced 
medical settings, and are associated with high 
mortality rates. Specifically, Candida species are 
frequent causes of hospital-acquired bloodstream 
infection, particularly in the intensive care setting, 
whereas Aspergillus species and other pathogenic 
filamentous fungi cause sinopulmonary and 
disseminated infections in immunocompromised 
patients. 

Our work has outlined the incidence, drug resistance 
patterns, geographic distribution, risk factors and 

ronenba@tlvmc.gov.il

outcomes of Candida bloodstream infections in 
Israeli hospitals. A multicenter effort is currently 
underway to study the epidemiology of invasive 
mold infections in Israel. 

We are specifically interested in Candida glabrata, 
an opportunistic pathogen notable for its limited 
susceptibility to antifungal agents and its tendency 
to rapidly evolve resistance following exposure to 
antifungal azole drugs. Using population analysis 
techniques, we showed that clinical strains of 
C. glabrata are often heterogenous at the cell-
population level with respect drug resistance. This 
phenomenon, termed heteroresistance, facilitates 
the expansion of drug-resistant subpopulations 
during antifungal treatment. We discovered that 
heteroresistance is associated with over-expression 
of efflux transporters, and that heteroresistant 
strains can persist in vivo despite high-dose azole 
treatment. Heteroresistance is not captured by 
standard susceptibility tests performed at clinical 
laboratories, and may explain the mismatch between 
susceptibility data and treatment outcomes. 

Mechanisms of Virulence and Drug Resistance in 
Pathogenic Fungi

Mycology laboratory and at the laboratory of Prof. Nir Osherov at the Sackler School of 
Medicine aims to understand the genetic underpinnings of angiotropism and angioinvasion. 
We predict that this line of research will uncover novel targets for the treatment and 
prevention of invasive aspergillosis. 

 

 

 

 

 

 

 

 
 

 
In vivo assay for angiotropism and angioinvasion: Matrigel plugs implanted subcutaneously 
induce the formation of endothelial cell networks (black arrowheads). A. fumigatus forms hyphae 
(white arrowheads) that invade neovessels. Genetic manipulation is used to dissect A. fumigatus 
genes responsible for angiotropism and angioinvasion. 
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In vivo assay for angiotropism and angioinvasion: Matrigel plugs implanted subcutaneously induce the formation of 
endothelial cell networks (black arrowheads). A. fumigatus forms hyphae (white arrowheads) that invade neovessels. Ge-
netic manipulation is used to dissect A. fumigatus genes responsible for angiotropism and angioinvasion.
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Additional work has focused on the emerging species 
Candida auris. Unknown until recently, C. auris is 
a multidrug resistant organism that has caused 
simultaneous outbreaks of invasive infections in 
multiple countries in Europe, North and South 
America, Africa and Asia. We characterized the 
drug resistance and pathogenicity traits of C. auris 
isolates. Ongoing work at our lab aims to define 
optimal treatment strategies for C. auris infection 
using in vitro and animal models.

Invasion of host blood vessels is characteristic of 
invasive Aspergillus fumigatus infection. We have 
previously shown that angioinvasive A. fumigatus 
produces gliotoxin, a secondary metabolite which 
down-regulates host angiogenesis. We hypothesized 
that angioinvasion is essential for A. fumigates 
virulence. Research conducted at the Tel Aviv Medical 
Center Mycology laboratory and at the laboratory of 
Prof. Nir Osherov at the Sackler School of Medicine 
aims to understand the genetic underpinnings of 
angiotropism and angioinvasion. We predict that 
this line of research will uncover novel targets for the 
treatment and prevention of invasive aspergillosis.
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Research 
Our research focuses on improving the treatment and 
management of patients with severe infections and 
at the same time, focusing on interventions that will 
reduce the rise of resistance to antibiotics in micro-
organisms. Our main goal is to reduce mortality and 
suffering caused to patients by these infections.

Together with partners in Denmark, we have 
developed a computerized decision support system 
for antibiotic treatment in patients with moderate to 
severe infections. It was tested in a multi-center trial 
in three countries, and was shown to improve the 
outcome of patients, while at the same time reducing 
unnecessary use of antibiotics and hospital stay. 

Our studies, systematic reviews and meta-analyses 
and clinical studies, served to change international 
guidelines and improve patient’s management. For 
example:

•	Study that stopped the use of single-dose 
antibiotics for urinary tract infection.

•	A clear evidence on the benefit of appropriate 
empirical antibiotic treatment

•	Antibiotic prophylaxis for neutropenic patients.

•	Discontinuing the use of beta-lactam/
aminoglycoside combinations.

•	Proof that some antibiotics (tigecycline and 
cefipime) are less effective than others.

•	Current projects

leibovic@post.tau.ac.il

•	Optimizing diagnosis, treatment and outcome 
definitions in elderly patients with bacterial 
infections (Ministry of Science, Technology and 
Space).

•	The impact of a decision support system for 
antibiotic decisions on appropriateness of 
treatment, morbidity and mortality, consumption 
of antibiotics and resistance to antibiotic drugs (The 
Israeli national institute for health policy research).

•	AIDA: Investigator-driven clinical trials of off-patent 
antibiotics. Preserving old antibiotics for the future 
(EU- FP7-HEALTH-2011-two-stage). 

•	Combatting Bacterial Resistance in Europe – 
Molecules against Gram Negative Infections (IMI 
– COMBACTE-MAGNET).

•	Transnational Research Projects on the Transmission 
Dynamics of Antibacterial Resistance (ERA-NET/
JPI-EC-AMR). 
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COX2-dependent stimulation of tendon healing by Atorvastatin (ATV). A. Rotator cuff repair model in rats. Under an-
esthesia, skin incision over the deltoid muscle (1); the deltoid is gently split (2) to uncover the supraspinatus tendon. The 
tendon is then cut adjacent to its footprint on the humeral head (3) and repositioned by suturing to the humerus (4). B. After 
3 weeks, biomechanical testing in tension shows higher loads to failure and stiffness values in the ATV group compared 
with control, Celecoxib (CEL) and CEL+ATV groups.
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Senior Lecturer, Sackler Faculty of Medicine

Committee Member, Tel Aviv Medical Center 
Institutional Review Board 

Research 
We study the biomechanical properties of rotator 
cuff tendons in various scenarios. Rotator cuff 
tears are a leading cause of shoulder pain and 
dysfunction in elderly as well as young population. 
Tendon healing is often impaired and requires 
surgical intervention. While technology and surgical 
techniques developed enormously during the 
last decades, biologic factors are still the limiting 
factor in tendon healing and re-tear. Studies are 
performed using a rat model imitating tendon 
tears and surgical repairs. Tendon healing is 
studied under various conditions including 
pharmacoligical agents and magnetic fields. The 
effect of pharmacologic agents on bone density 
and bone-tendon interface is also studied. 

Publications
Chechik O, Dolkart O, Mozes G, Rak O, Alhajajra 
F, Maman E. Timing matters: NSAIDs interfere with 
the late proliferation stage of a repaired rotator cuff 
tendon healing in rats. Arch Orthop Trauma Surg. 
2014;134(4):515-20.

Dolkart O, Chechik O, Zarfati Y, Brosh T, Alhajajra 
F, Maman E. A single dose of Platelet-Rich Plasma 
improves the organization and strength of a surgically 
repaired Rotator Cuff Tendon in rats.  Archives of 
Orthopaedic and Trauma Surgery. 2014;134(9):1271-
7.

Dolkart O, Liron T, Chechik O, Somjen D, Brosh T, 
Maman E, Gabet Y. Statins enhance Rotator Cuff 
healing by stimulating the COX2/PGE2/EP4 pathway: 
In vivo and in vitro study. The American Journal of 
Sports Medicine. 2014;42(12):2869-76.

Maman E, Yehuda C, Pritsch T, Morag G, Brosh 
T, Sharfman Z, Dolkart O. Detrimental effect of 
repeated and single subacromial corticosteroids 
injections on intact and injured rotator cuff: 
biomechanical and imaging studies in rats. Am 
J Sports Med. 2016;44(1):177-82.

Gigi R, Dolkart O, Sharfman T Z, Goldstein Y, Brosh 
T, Rath E, Maman E, Chechik O. Biomechanical 
evaluation of two arthroscopic techniques for 
biceps tenodesis: Triple loop suture versus simple 
suture. J Shoulder Elbow Surg. 2017;26(1):165-
169.

O Dolkart, O Chechik, A Bivas, T Brosh, M 
Drexler, Z Weinerman, E Maman. Subacromial 
corticosteroid injections transiently decrease 
suture anchor pullout strength: biomechanical 
studies in rats. J Shoulder Elbow Surg, In press. 
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Center for the Study of Movement, Cognition 
and Mobility, Neurological Institute, Tel Aviv 
Sourasky Medical Center 
Department of Physical Therapy, Sackler 
Faculty of Medicine

Positions
Professor, Sackler Faculty of Medicine and Sagol 
School of Neuroscience, Tel Aviv University

Director, The Center for the Study of Movement, 
Cognition and Mobility, Neurological Institute, Tel 
Aviv Sourasky Medical Center

Rush Alzheimer’s Disease Center and Department of 
Orthopaedic Surgery, Rush University Medical Center

Movement Disorders Society Task Force on 
Technology

Gait Advisory Committee for the Michael J. Fox 
Foundation for Parkinson’s Research

International Society of Posture and Gait Research 
Strategic Planning Committee

Board of Directors, International Society for the 
Measurement of Physical Behaviour

Assocaite Editor, Journal of NeuroEngineering & 
Rehabilitation

Associate Editor, Journals of Gerontology: Medical 
Sciences

Editorial Board, Gait & Posture

jhausdor@tlvmc.gov.il
URL:  tinyurl.com/cmcm-tlvmc
URL: http://www.sagol.tau.
ac.il/en/faculty/hausdorff-jef-
frey/

Review Editor in Movement Disorders, Frontiers in 
Neurology

American Federation of Aging Research's National 
Scientific Advisory Council

Research 
At the Center for the Study of Movement, Cognition, 
and Mobility, we investigate balance, walking, and 
falls as well as the prevention and restoration of 
loss of mobility, motor function, and cognition 
associated with aging and neurological disease 
(e.g., Parkinson's, multiple sclerosis, Alzheimer’s, 
post-stroke, children with ADHD). Our research team 
leverages a combination of clinical, engineering 
and neuroscience expertise to achive three main 
objectives: 1) acquire new understandings of the 
mechanisms that contribute to cognitive and motor 
function and their changes with aging and disease; 
2) construct and validate new methods and tools 
for early detection and tracking of cognitive and 
motor decline associated with aging and neuro-
degeneration. This includes the development of 
new “bio-markers” that can be used for early 

Investigating Gait, Balance, Falls and Motor-Cognitive 
Interactions in Aging and Disease

Examples of the modalities that we use to study, assess and treat gait, balance, falls and motor-cognitive interactions. 
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diagnosis, prognosis, and for quantitative tracking 
of disease progression, aging, and the response to 
therapeutic interventions (e.g., at-home monitoring 
using wearable devices and machine learning) and 3) 
develop novel methods for prevention and treatment 
(e.g., using virtual reality, pharmacologic therapy, 
motor learning, non-invasive brain stimulation). 

Examples of ongoing projects in the lab include 
a) fMRI, EEG, and fNIRS imaging of balance and 
gait in Parkinson’s disease and aging during usual 
walking and during challenging conditions such 
as when negotiationg obstacles; b) virtual-reality 
based intervention for gait and cognitive function in 
older adults and patients with multiple sclerosis; c) 
transcranial direct current stimulation to study the 
mechanisms and to ameliorate freezing of gait in 
patients with Parkinson’s disease; d) Smartphone-
based intervention to improve gait and cognition and 
to reduce fall risk in older adults; e) transcranial direct 
current stimulation to study the mechanisms and 
to reduce fall risk and the effects of dual tasking in 
older adults; f) investigation of genetic contributions 
to gait and mobility; g) 24/7 monitoring of gait and 
mobility using body-fixed sensors to study the effects 
of osteoarthritis on mobility and to identify early 
markers of Parkinson’s disease. h) neural network 
studies of cognitive aging and mobility; i) effects of 
high intensity exercise on cognition, gait and mobility 
in older adults with mild cognitive impairment. 
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PM. Can Tai Chi training impact fractal stride time 
dynamics, an index of gait health, in older adults? 
Cross-sectional and randomized trial studies. PLoS 
One 12:e0186212; 2017.

James EG, Leveille SG, Hausdorff JM, Barton B, 
Cote S, Karabulut M, Conatser P, Kennedy DN, 
Tucker KL, Al SS, Markides KS, Bean JF. Coordination 
impairments are associated with falling among older 
adults. Exp Aging Res 43:430-439; 2017.

James EG, Conatser P, Karabulut M, Leveille SG, 
Hausdorff JM, Cote S, Tucker KL, Barton B, Bean 
JF, Al SS, Markides KS. Mobility limitations and fear 
of falling in non-English speaking older Mexican-
Americans. Ethn Health 22:480-489; 2017.

James EG, Leveille SG, Hausdorff JM, Travison T, 
Kennedy DN, Tucker KL, Al SS, Markides KS, Bean 
JF. Rhythmic Interlimb Coordination Impairments 
and the Risk for Developing Mobility Limitations. J 
Gerontol A Biol Sci Med Sci 72:1143-1148; 2017.

James EG, Leveille SG, Hausdorff JM, Travison 
T, Cote S, Conatser P, Karabulut M, Mendes AC, 
Kennedy DN, Tucker KL, Al SS, Markides KS, Bean 
JF. Rhythmic interlimb coordination impairments are 
associated with mobility limitations among older 
adults. Exp Aging Res 43:337-345; 2017.

Maidan I, Rosenberg-Katz K, Jacob Y, Giladi N, 
Hausdorff JM, Mirelman A. Disparate effects of 
training on brain activation in Parkinson disease. 
Neurology 89:1804-1810; 2017.

Maidan I, Bernad-Elazari H, Giladi N, Hausdorff JM, 
Mirelman A. When is higher level cognitive control 
needed for locomotor tasks among patients with 
Parkinson's Disease? Brain Topogr 30:531-538; 2017.

Mirelman A, Maidan I, Bernad-Elazari H, Shustack 
S, Giladi N, Hausdorff JM. Effects of aging on 
prefrontal brain activation during challenging walking 
conditions. Brain Cogn 115:41-46; 2017.

Nieuwhof F, Bloem BR, Reelick MF, Aarts E, Maidan 
I, Mirelman A, Hausdorff JM, Toni I, Helmich RC. 
Impaired dual tasking in Parkinson's disease is 
associated with reduced focusing of cortico-striatal 
activity. Brain 140:1384-1398; 2017.

Palmerini L, Rocchi L, Mazilu S, Gazit E, Hausdorff JM, 
Chiari L. Identification of characteristic motor patterns 
preceding freezing of gait in Parkinson's Disease 
using wearable sensors. Front Neurol 8:394; 2017.

Stuart S, Hunt D, Nell J, Godfrey A, Hausdorff JM, 
Rochester L, Alcock L. Do you see what I see? 
Mobile eye-tracker contextual analysis and inter-
rater reliability. Med Biol Eng Comput; 2017.

Tankus A, Strauss I, Gurevich T, Mirelman A, Giladi 
N, Fried I, Hausdorff JM. Subthalamic neurons 
encode both single- and multi-limb movements in 
Parkinson's Disease patients. Sci Rep 7:42467; 2017.

van der Leeuw G, Leveille SG, Jones RN, Hausdorff 
JM, McLean R, Kiely DK, Gagnon M, Milberg WP. 
Measuring attention in very old adults using the Test 
of Everyday Attention. Neuropsychol Dev Cogn B 
Aging Neuropsychol Cogn 24:543-554; 2017.

Hausdorff JM, Hillel I, Shustak S, Del Din S, Bekkers 
E MJ, Pelosin E, Nieuwhof F, Rochester L Mirelman 
A. Everyday stepping quantity and quality among 
older adult fallers with and without mild cognitive 
impairment: Initial evidence for new motor markers of 
cognitive deficits? J Gerontol Med Sci ePub ahead 
of print, 2017.

Maidan I, Eyal S, Kurz I, Geffen N, Gazit E, Ravid L, 
Giladi N, Mirelman A, Hausdorff JM. Age-associated 
changes in obstacle negotiation strategies: Does size 
and timing matter? Gait Posture 59:242-247; 2018.

Dagan M, Herman T, Harrison R, Zhou J, Giladi N, 
Ruffini G, Manor B, Hausdorff JM. Multi-target 
transcranial direct current stimulation for freezing 
of gait in Parkinson’s disease: A step forward?  Mov 
Disord, in press 2018.

Reviews
Amboni M, Barone P, Hausdorff JM. Cognitive 
contributions to gait and falls: evidence and 
implications. Mov Disord 28:1520-1533; 2013.

Ambrose AF, Paul G, Hausdorff JM. Risk factors for 
falls among older adults: a review of the literature. 
Maturitas 75:51-61; 2013.
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Herman T, Giladi N, Hausdorff JM. Neuroimaging 
as a window into gait disturbances and freezing 
of gait in patients with Parkinson's disease. Curr 
Neurol Neurosci Rep 13:411; 2013.

Rosso AL, Studenski SA, Chen WG, Aizenstein HJ, 
Alexander NB, Bennett DA, Black SE, Camicioli R, 
Carlson MC, Ferrucci L, Guralnik JM, Hausdorff JM, 
Kaye J, Launer LJ, Lipsitz LA, Verghese J, Rosano 
C. Aging, the central nervous system, and mobility. 
J Gerontol A Biol Sci Med Sci 68:1379-1386; 2013.

Mirelman A, Giladi N, Hausdorff JM. Body-fixed 
sensors for Parkinson Disease. JAMA 314:873-
874; 2015.

Sorond FA, Cruz-Almeida Y, Clark DJ, Viswanathan 
A, Scherzer CR, De JP, Csiszar A, Laurienti PJ, 
Hausdorff JM, Chen WG, Ferrucci L, Rosano C, 
Studenski SA, Black SE, Lipsitz LA. Aging, the central 
nervous system, and mobility in older adults: Neural 
mechanisms of mobility impairment. J Gerontol A 
Biol Sci Med Sci 70:1526-1532; 2015.

Espay AJ, Bonato P, Nahab FB, Maetzler W, Dean 
JM, Klucken J, Eskofier BM, Merola A, Horak F, 
Lang AE, Reilmann R, Giuffrida J, Nieuwboer A, 
Horne M, Little MA, Litvan I, Simuni T, Dorsey ER, 
Burack MA, Kubota K, Kamondi A, Godinho C, 
Daneault JF, Mitsi G, Krinke L, Hausdorff JM, Bloem 
BR, Papapetropoulos S. Technology in Parkinson's 
disease: Challenges and opportunities. Mov Disord 
31:1272-1282; 2016.

Varma VR, Hausdorff JM, Studenski SA, Rosano 
C, Camicioli R, Alexander NB, Chen WG, Lipsitz LA, 
Carlson MC. Aging, the Central nervous system, and 
mobility in older adults: Interventions. J Gerontol A 
Biol Sci Med Sci 71:1451-1458; 2016.

Fasano A, Canning CG, Hausdorff JM, Lord S, 
Rochester L. Falls in Parkinson's disease: A complex 
and evolving picture. Mov Disord 32:1524-1536; 
2017.

Song R, Grabowska W, Park M, Osypiuk K, Vergara-
Diaz GP, Bonato P, Hausdorff JM, Fox M, Sudarsky 
LR, Macklin E, Wayne PM. The impact of Tai Chi 
and Qigong mind-body exercises on motor and 
non-motor function and quality of life in Parkinson's 
disease: A systematic review and meta-analysis. 
Parkinsonism Relat Disord 41:3-13; 2017.

Wajda DA, Mirelman A, Hausdorff JM, Sosnoff JJ. 
Intervention modalities for targeting cognitive-motor 
interference in individuals with neurodegenerative 
disease: A systematic review. Expert Rev Neurother 
17:251-261; 2017.

Grants 
2016-2020	 Michael J Fox Foundation for 

Parkinson’s Research, The Effects of 
Multi-focal Transcranial Direct Current 
Stimulation on Freezing of Gait in 
Patients with Parkinson's Disease: 
A Randomized Controlled Trial (JM 
Hausdorff, PI)

2016-2019	 National Multiple Sclerosis Society, 
Virtual Reality-treadmill combined 
intervention for enhancing mobility 
and cognitive function in patients with 
Relapsing-Remitting Multiple Sclerosis 
(JM Hausdorff, PI)

2016-2019	 Ministry of Science, Technology 
and Space,	 Development and 
validation a Smartphone-based system 
for improving gait, cognition and 
socialization in elderly (A Mirelman PI)

2016-2021	 National Institutes of Health, Racial 
Differences in Late-Life Cognitive 
decline and risk of Alzheimer’s Disease 
(L Barnes, PI; JM Hausdorff Israeli PI)

2016-2019	 US-Israel Bi-National Science 
Foundation, Enhancing brain activity 
to improve dual task walking in older 
adult fallers: a functional near-infrared 
spectroscopy and transcranial direct 
current stimulation study (JM Hausdorff 
Israeli PI, L Lipsitz US PI).

2017-2019	 Israel Science Foundation, The role of 
the frontal lobe in obstacle negotiation 
in patients with Parkinson’s disease 
(JM Hausdorff, PI)

2017-2022	 National Institutes of Health, Impaired 
Gait in Older Adults: Pathologies of 
Alzheimer's disease and Related 
Disorders (A Buchman, PI; JM 
Hausdorff Israeli PI)

2017-2021	 National Institutes of Health, Exploring 
Cognitive Aging Using Refernce Ability 
Neural Networks (Y Stern PI; JM 
Hausdorff Israeli PI)

2017-2021	 National Health Medical Research 
Council (Australia) BRAIN Training 
Trial: Balance, Resistance, or INterval 
Training Trial: A Randomised Controlled 
Trial of Three Exercise Modalities in Mild 
Cognitive Impairment (M Fiatarone-
Singh PI; JM Hausdorff Israeli PI)
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Neurological & Psychiatric Diseases

Functional MRI results, scanned at the 
Strauss Computational Neuroimaging 
Center, TeL Aviv University
Credit: Tom Schonberg
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Dr. Yuval Bloch, M.D.
Cognitive and Emotion Research Lab
Shalvata Mental Health Center	
Sackler Faculty of Medicine

Positions
Senior Lecturer, Sackler Faculty of Medicine

Co-Cordinator, Course of Continuing Medical 
Education in Psychiatry, TAU

Head, Child and Adolescent Outpatient Clinic 
“Shalvata”

Research 
Our research work is embedded in our clinical 
dielemas and difficulties. Our studies have focused 
on: Cognitive and emotional domains in the course 
and development of different pathologies, especially 
depression and ADHD. We are interested in the 
interplay between anxiety and ADHD and a differential 
effect of Methylphenidate on state anxiety. We were 
able to show effects of depression on cognition in 
depressed adolescents with some cognitive domains 
related to state the depressive episode and others to 
the the trait. In recent years, our studies have focused 
on brain stimulation, especially deep transcranial 
magnetic stimulation (rTMS), effects of pharmaco 
and psychotherapy and placebo on emotions and 
cognition. 

Publications 
Gvirts HZ, Mayseless N, Segev A, Lewis DY, Feffer 
K, Barnea Y, Bloch Y, Shamay-Tsoory SG. Novelty-
seeking trait predicts the effect of methylphenidate 
on creativity. J Psychopharmacol. 2016.

Segev A, Rovner M, Appel DI, Abrams AW, Rotem M, 
Bloch Y. Possible Biases of Researchers’ Attitudes 
Toward Video Games: Publication Trends Analysis of 
the Medical Literature (1980-2013). J Med Internet 
Res. 2016;18(7):e196. 

yuvalbl@clalit.org.il;  
yuvalbloch10@gmail.com

Feffer K, Lichtenberg P, Becker G, Bloch Y, Netzer 
R, Nitzan U. A comparative study with depressed 
patients on the acceptability of placebo use. Gen 
Hosp Psychiatry. 2016;41:53-6. 

Segev A, Gvirts HZ, Strouse K, Mayseless N, Gelbard 
H, Lewis YD, Barnea Y, Feffer K, Shamay-Tsoory 
SG, Bloch Y. A possible effect of methylphenidate 
on state anxiety: A single dose, placebo controlled, 
crossover study in a control group. Psychiatry Res. 
2016;241:232-5. 

Nitzan U, Bekerman T, Becker G, Lichtenberg P, 
Lev-Ran S, Walter G, Maoz H, Bloch Y. Physician 
perception regarding side-effect profile at the onset 
of antidepressant treatment: a survey of Israeli 
psychiatrists and primary care physicians. Ann Gen 
Psychiatry. 2016;15:5. 

Gvirts HZ, Braw Y, Harari H, Lozin M, Bloch Y, Fefer 
K, Levkovitz Y. Executive dysfunction in bipolar 
disorder and borderline personality disorder. Eur 
Psychiatry. 2015;30(8):959-64. 

Segev A, Mimouni-Bloch A, Ross S, Silman Z, Maoz 
H, Bloch Y. Evaluating Computer Screen Time and 
Its Possible Link to Psychopathology in the Context 
of Age: A Cross-Sectional Study of Parents and 
Children. PLoS One. 2015;10(11):e0140542. 

Bloch Y, Aviram S, Neeman R, Braw Y, Nitzan U, Maoz 
H, Mimouni-Bloch A. Methylphenidate mediated 
change in prosody is specific to the performance 
of a cognitive task in female adult ADHD patients. 
World J Biol Psychiatry. 2015;16(8):635-9. 

Maoz H, Aviram S, Nitzan U, Segev A, Bloch Y. 
Association Between Continuous Performance and 
Response Inhibition Tests in Adults With ADHD. J 
Atten Disord. 2015.

Segev A, Spellun J, Bloch Y. Anxiety as a central 
outcome measure in an adolescent with major 

Investigating Cognitive and Emotional Difficulties 
that Typify Different Psychopathologies in Life Span: 
Therapeutic Brain Stimulation



Sackler Faculty of Medicine Research 2018 Neurological & Psychiatric Diseases159

depressive disorder treated with repetitive transcranial 
magnetic stimulation. J ECT. 2014;30(4):e54-5.

Bloch Y, Arad S, Levkovitz Y. Deep TMS add-
on treatment for intractable Tourette syndrome: 
A feasibility study. World J Biol Psychiatry. 
2016;17(7):557-61.

Bloch Y, Aviram S, Braw Y, Gvirts HZ, Rabany 
L, Walter G. Attention improves after clinical 
improvement in acutely depressed adolescents. J 
Neuropsychiatry Clin Neurosci. 2015;27(2):153-6. 

Bloch Y, Aviram S, Faibel N, Govezensky J, Braw 
Y, Rabany L, Walter G. The correlation between 
impaired attention and emotional reactivity in 
depressed adolescent patients. J Neuropsychiatry 
Clin Neurosci. 2013;25(3):233-6.

Maoz H, Tsviban L, Gvirts HZ, Shamay-Tsoory SG, 
Levkovitz Y, Watemberg N, Bloch Y. Stimulants 
improve theory of mind in children with attention 
deficit/hyperactivity disorder. J Psychopharmacol. 
2014;28(3):212-9. 

Nitzan U, Feffer K, Bloch Y, Lichtenberg P, Lev-Ran 
S, Becker G, Wolfman S, Fennig S. Consenting not 
to be informed: a survey on the acceptability of 
placebo use in the treatment of depression. J Nerv 
Ment Dis. 2013;201(4):345-7. 

Braw Y, Erez G, Sela T, Gvirts HZ, Hare EV, Bloch 
Y, Levkovitz Y. A longitudinal study of cognition 

in asymptomatic and mildly symptomatic bipolar 
disorder patients. Psychiatry Res. 2013;210(3):842-9. 

Bloch Y, Aviram S, Segev A, Nitzan U, Levkovitz Y, 
Braw Y, Mimouni Bloch A. Methylphenidate Reduces 
State Anxiety During a Continuous Performance 
Test That Distinguishes Adult ADHD Patients From 
Controls. J Atten Disord. 2013.

Braw Y, Sitman R, Cohen M, Berger U, Lev-Ran 
S, Segev A, Bloch Y, Levkovitz Y. Remission of 
positive symptoms according to the “remission in 
Schizophrenia Working Group” criteria: a longitudinal 
study of cognitive functioning. Eur Psychiatry. 
2013;28(5):282-7

Ben-Yehuda A, Aviram S, Govezensky J, Nitzan U, 
Levkovitz Y, Bloch Y. Suicidal behavior in minors-
diagnostic differences between children and 
adolescents. J Dev Behav Pediatr. 2012;33(7):542-7. 

Mayer G, Aviram S, Walter G, Levkovitz Y, Bloch Y. 
Long-term follow-up of adolescents with resistant 
depression treated with repetitive transcranial 
magnetic stimulation. J ECT. 2012;28(2):84-6. 

Grants 
The Israel National Health Policy (NIHP) grant 
“Collecting routine outcome measures” in the mental 
health system”. 2014-present
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Dr. Silviu Brill, M.D.
Institute for Pain Medicine
Sourasky Medical Center

Positions
Head, Institute for Pain Medicine, Sourasky Medical 
Center

Research
Chronic pain is a complex physiological condition 
affecting around 17% of the population. While acute 

silviub@tlvmc.gov.ilhttp://www.
tasmc.org.il/Surgery/Anesthe-
siology/Pages/Pain-Manage-
ment.aspx

pain, following noxious stimuli or tissue damage, is 
useful as a warning sign and usually disappears when 
the trauma is over, chronic pain persists even though 
the tissue has been healed. Moreover, chronic pain 
often triggers an array of neurologic, immunologic, 
physical and psychological changes that worsen 
the patient's situation and are not related to the 
original cause of the pain. 

Investigating Chronic and Acute Pain Mechanisms 
and New Ways for Pain Modulation and Relief

Figure: (Top panel) Mean pain and unpleasantness scores. Mean pain (A, left panel) and unpleasantness scores 
(B, right panel) following: a painful cold stimulus (baseline); natural meditation; meditation after placebo ad-
ministration; and meditation after naloxone administration, respectively. Bars represent standard error. (Bottom 
panel) The differences in pain scores following naloxone vs placebo and participants’ mindfulness meditation 
(MM) experience. The positive correlation of the response to intervention with years of experience suggests 
reduced response to placebo with increasing experience.

mailto:silviub@tlvmc.gov.il
URL:http://www.tasmc.org.il/Surgery/Anesthesiology/Pages/Pain-Management.aspx
URL:http://www.tasmc.org.il/Surgery/Anesthesiology/Pages/Pain-Management.aspx
URL:http://www.tasmc.org.il/Surgery/Anesthesiology/Pages/Pain-Management.aspx
URL:http://www.tasmc.org.il/Surgery/Anesthesiology/Pages/Pain-Management.aspx
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At the Institute for Pain Medicine, we focus on the 
biochemical basis of pain transmission and pain 
relieving treatments. For example, in a recent study 
we showed, for the first time, that meditation involves 
endogenous opioid pathways, mediating its analgesic 
effect. In another study, we investigated gender 
effect on the relationships between parasympathetic 
activity and pain modulation. We found that women 
demonstrated higher parasympathetic activity 
compared to men, which resulted in a subsequent 
lower pain perception. In a third study, we showed that 
many patients suffering from complex regional pain 
syndrome (CRPS), are diagnosed with alexithymia 
which can be regarded as an outcome of CRPS, 
highlighting the importance of early CRPS diagnosis 
and support. These and additional research findings 
hold promising therapeutic implications and further 
elucidate the fine mechanisms involved in human 
pain modulation. 

Future research/programs: TMS TDCS Biofeedback, 
Pain rehabilitation programs, Cannabis database

Publications
Shlaifer A, Sharfman ZT, Martin HD, Amar E, Kazum 
E, Warschawski Y, Paret M, Brill S, Drexler M, 
Rath E. Preemptive Analgesia in Hip Arthroscopy: 
A Randomized Controlled Trial of Preemptive 
Periacetabular or Intra-articular Bupivacaine in 
Addition to Postoperative Intra-articular Bupivacaine.
Arthroscopy. 2017;33(1):118-124.

Feingold D, Goor-Aryeh I, Brill S, Delayahu Y, Lev-
Ran S. Problematic Use of Prescription Opioids 
and Medicinal Cannabis Among Patients Suffering 
from Chronic Pain.Pain Med. 2017;18(2):294-306.

Sharon H, Maron-Katz A, Ben Simon E, Flusser Y, 
Hendler T, Tarrasch R, Brill S. Mindfulness Meditation 
Modulates Pain Through Endogenous Opioids.Am 
J Med. 2016;129(7):755-8. 

Hadas Nahman-Averbuch, Lior Dayan, Elliot Sprecher, 
Uri Hochberg, Silviu Brill, David Yarnitsky, Giris 
Jacob. Pain Modulation and Autonomic Function: 
The Effect of Clonidine. Pain Med (2016) 17 (7): 
1292-1301.

Dayan L, Brill S, Hochberg U, Jacob G. Is adenosine 
a modulator of peripheral vasoconstrictor responses 
?Clin Auton Res. 2016;26(2):141-7.

Nahman-Averbuch H, Dayan L, Sprecher E, Hochberg 
U, Brill S, Yarnitsky D, Jacob G. Sex differences in 
the relationships between parasympathetic activity 
and pain modulation. Physiol Behav. 2016;154:40-8. 

Rokach A, Brill S, Goor Aryeh I. Caregivers of chronic 
pain patients: Their loneliness and burden. Nurs 
Palliat Care 1: doi: 10.15761/NPC.1000128

Lerman SF, Rudich Z, Brill S, Shalev H, Shahar 
G. Longitudinal associations between depression, 
anxiety, pain, and pain-related disability in chronic 
pain patients. Psychosom Med. 2015;77(3):333-41. 

Benyamini Y., A. Meseritz-Zussman, S. Brill, I. Goor-
Aryeh, R. Defrin Changes in pain, pain identity, 
and self-rated health among adults with chronic 
pain before and after treatment with spinal cord 
stimulation. Journal of Psychosomatic research 
2014; 76 (6) 496–497.

Margalit D, Ben Har L, Brill S, Vatine JJ. 
Complex regional pain syndrome, alexithymia, 
and psychological distress. J Psychosom Res. 
2014;77(4):273-7.

Defrin R, Devor M, Brill S. Tactile allodynia in 
patients with lumbar radicular pain (sciatica). Pain. 
2014;155(12):2551-9.

Schwenkglenks M, Gerbershagen HJ, Taylor RS, 
Pogatzki-Zahn E, Komann M, Rothaug J, Volk T, 
Yahiaoui-Doktor M, Zaslansky R, Brill S, Ullrich K, 
Gordon DB, Meissner W. Correlates of satisfaction 
with pain treatment in the acute postoperative period: 
results from the international PAIN OUT registry. 
Pain. 2014;155(7):1401-11.

Brill S, Clinical Guidelines for Diagnosis and 
Treatment of Cancer-Related Neurophatic Pain. 
Israel Pain Association, 2014

Brill S, Clinical Guidelines for Diagnosis and 
Treatment of Lumbar Radicular Pain, Israel Pain 
Association, 2013

Brill S. Managing surgical pain in long-term 
opioid patients. J Pain Palliat Care Pharmacother. 
2013;27(2):185-7. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Feingold%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27346885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goor-Aryeh%20I%5BAuthor%5D&cauthor=true&cauthor_uid=27346885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bril%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27346885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Delayahu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27346885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lev-Ran%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27346885
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lev-Ran%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27346885
https://www.ncbi.nlm.nih.gov/pubmed/27346885
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Prof. Nir Giladi, M.D. 
Tel Aviv Institute of Neurology,  
Tel Aviv Medical Center

Positions
Full Professor, Sackler Faculty of Medicine

Chairman, Tel Aviv Institute of Neurology, Tel Aviv 
Medical Center

Director, Department of Neurology and Neurosurgery, 
Sackler School of Medicine

Incumbent, Sieratzki Chair in Neurology, Sackler 
School of Medicine

Sagol School of Neuroscience

Research 
We have been leading a large-scale research endeavor 
to clinically and epidemiologically characterize the 
Ashkenazi Jewish Parkinson’s Disease (PD) population 
in Israel and to identify genes that influence the risk 
of developing the disease in this population. In recent 
years our group has conducted groundbreaking 
research on the influence of mutations in two major 
genes - LRRK2 and GBA. The research was first 
aimed at identifying the prevalence of mutations 
in these genes in patients with PD and explores 
differences in phenotype. Our research then evolved 
to include first degree relatives of these patients 
to explore early markers of disease in healthy 
asymptomatic carriers. In addition to examining 
the contribution of risk mutations, the existence of 
protective haplotypes or genes was also investigated. 
For example, recent work has shown that immune 
system B cells may contribute to protection from 
the disease or influence its progression. The above 
described research has opened new avenues of 
exploring disease identification, progression and even 
prediction and could potentially impact treatments 
in PD. 

We are also keenly interested in understanding 
the relationship between cognitive functions and 
quality of gait, as well as the risk of falling and the 

nirg@tlvmc.gov.il
URL:http://www.tasmc.org.
il/sites/en/Personnel/Pages/
Giladi-Nir.aspx

neurophysiological basis of the phenomenon of 
Freezing of Gait (FOG) in Parkinsonism. Our early 
work on identifying and quantifying FOG resulted 
in a standardized validated and widely used 
questionnaire (FOGQ). In addition, our group makes 
use of accelerometers and gyroscopes to record 
gait during usual activities, in both the laboratory 
setting and in the home environment, to better 
understand changes in performance during daily 
activites, medication cycles, habits and behavior. 
Using specified indices, the importance of the 
variance between different steps was identified, 
as a measure of fall risk and as a sensitive measure 
of sub-clinical changes, susceptibility to cognitive 
loads and perhaps a marker of disease. 

In recent years, we have also been involved in 
exploring new interventions for the patients with 
PD. These include exploring the effects of tDCS 
stimulation and virtual reality to improve motor-
cognitive function and functional abilities of patients 
with PD. This work builds on the study of movement 
disorders, on the one hand, and on examining ways 
to ameliorate motor symptoms in patients with PD.

Publications 
Thaler A, Gurevich T, Bar Shira A, Gana Weisz M, 
Ash E, Shiner T, Orr-Urtreger A, Giladi N, Mirelman 
A. A “dose” effect of mutations in the GBA gene on 
Parkinson’s disease phenotype. Parkinsonism Relat 
Disord. 2016 pii: S1353-8020(16)30495-3. 

Mancini M, Smulders K, Cohen RG, Horak FB, Giladi 
N, Nutt JG. The clinicalsignificance of freezing while 
turning in Parkinson’s disease. Neuroscience. 2016. 
pii: S0306-4522(16)30680-7.

Oren N, Shapira-Lichter I, Lerner Y, Tarrasch R, 
Hendler T, Giladi N, Ash EL .How Attention Modulates 
Encoding of Dynamic Stimuli. Front Hum Neurosci. 
2016, 10:50;21 

The Pathophysiology and Development of Movement 
Disorders and Specifically Parkinson’s Disease
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Swan M, Doan N, Ortega RA, Barrett M, Nichols 
W, Ozelius L, Soto-Valencia J, Boschung S, Deik 
A, Sarva H, Cabassa J, Johannes B, Raymond D, 
Marder K, Giladi N, Miravite J, Severt W, Sachdev 
R, Shanker V, Bressman S, Saunders-Pullman R. 
Neuropsychiatric characteristics of GBA-associated 
Parkinson disease. J Neurol Sci. 2016;370:63-69. 

Giladi N, Nicholas AP, Asgharnejad M, Dohin E, 
Woltering F, Bauer L, Poewe W. Efficacy of Rotigotine 
at Different Stages of Parkinson’s Disease Symptom 
Severity and Disability: A Post Hoc Analysis According 
to Baseline Hoehn and Yahr Stage. J Parkinsons Dis. 
2016;6(4):741-749. 
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emotions as they unfold. (2016), NeuroImage, Vol. 
141, pp. 517-529. 

Oren, N., Ash, E. L., Tarrasch, R., Hendler, T., Giladi, 
N., & Shapira-Lichter, I. (2017). Neural patterns 
underlying the effect of negative distractors on 
working memory in older adults. Neurobiology of 
aging, 53, 93-102.

Cohen, D., Perry, A., Gilam, G., Mayseless, N., 
Gonen, T., Hendler, T., & Shamay-Tsoory, S. 
G. (2017). The role of oxytocin in modulating 
interpersonal space: A pharmacological fMRI study. 
Psychoneuroendocrinology, 76, 77-83.

Svanera, M., Benini, S., Raz, G., Hendler, T., Goebel, 
R., & Valente, G. (2017). Deep driven fMRI decoding 
of visual categories. arXiv preprint arXiv:1701.02133.

Lin, T., Gilam, G., Raz, G., Or-Borichev, A., Bar-Haim, 
Y., Fruchter, E., & Hendler, T. (2017). Accessible 
Neurobehavioral Anger-Related Markers for 
Vulnerability to Post-Traumatic Stress Symptoms in 
a Population of Male Soldiers. Frontiers in Behavioral 
Neuroscience, 11.

Gilam, G., Lin, T., Fruchter, E., & Hendler, T. (2017). 
Neural indicators of interpersonal anger as cause and 
consequence of combat training stress symptoms. 
Psychological Medicine, 1-12.

Golland, Y., Levit-Binnun, N., Hendler, T., Lerner, 
Y. (2017). Neural dynamics underlying emotional 
transmissions between individuals. Accepted 
for publication in Social Cognitive and Affective 
Neuroscience. 

Grants
2011-2018	 Representative of TAU for the 

competition on Israel-Centers of 
Excellence Program in Advanced 
Cognitive Science. Awarded the joint 
center (with the Weizmann Inst and 
Bar Ilan University): The Recursive 
Mind: From Perception to Memory 
and Back 

2013-2016	 BRAINTRAIN: FP7 Health Program 
(Consortium partner, leader of a WP), 
Taking Imaging into the Therapeutic 
Domain: Self -regulation of the brain 
systems for mental disorders 

2016-2018	 Israeli Ministry of Science and 
Technology. A specific, non-invasive, 
closed loop neuromodulation system 
for treatment of chronic pain in a 
natural environment

2016-2019	 US Department of Defense. Emotional 
Brain Fitness via Limbic Targeted 
Neurofeedback
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Prof. Carlos R. Gordon, M.D.
Department of Neurology
Meir Medical Center, Kfar Saba 
and Sackler Faculty of Medicine

Positions
Professor, Department of Neurology, Sackler Faculty 
of Medicine.

Director, Dizziness and Balance Disorders Service, 
Department of Neurology, Meir Medical Center

Head, Machado-Joseph Disease (MJD) Clinic 
(recognized by the Israel Ministry of Health) 

Research 
The vestibular system stabilizes gaze during head 
movements, ensuring clear vision of the seen world. 
This is mainly accomplished by the vestibulo-
ocular reflex (VOR), which produces compensatory 
(opposite) eye movements for head rotations. Then, 
eye position in space is held steady and images do 
not slip on the retina. During everyday life activities, 
the vestibular system acts with the optokinetic and 
visual fixation systems to hold images of the seen 
world steady on the retina; while saccades, smooth 
pursuit and vergence eye movements obtain and hold 
images of objects of interest on the fovea. Moreover, 
in everyday life activities, the vestibular, visual, ocular 
motor, propioceptive and motor systems work 
together to reach exquisite balance, equilibrium and 
perform accurate motor tasks. Interaction between 
sensory (vestibular, visual, proprioceptive) and 
motor (eye movement, locomotion) systems; i.e 
sensory-motor integration is essential to maintain 
balance, equilibrium and perform accurate motor 
tasks including locomotion. Our Vestibular and Eye 
Movement Laboratory is fully equipped with modern 
systems for measuring vestibular function, all type 
of eye movements and balance and gait function. 

Our three major ongoing interest and research 
projects include: 

1. Vestibulo-Ocular Reflex (VOR) and eye 
movement abnormalities as possible biomarkers 
of Spinocerebellar Ataxia Type 3.

Spinocerebellar Ataxia Type 3 (SCA-3), also known 
as Machado-Joseph Disease (MJD), is an autosomal 

cgordon@post.tau.ac.il

dominant neurodegenerative disorder for which 
genetic testing can reveal those at risk for developing 
the disease. Quantitative measures that would identify 
pre-symptomatic gene carriers at the threshold of 
clinical diagnosis would be extremely valuable in 
early diagnosis, tracking disease progression, and 
assessing treatment. This is a crucial subject of 
investigation not only in SCA-3 but also in other 
neurodegenerative diseases. Eye movement 
abnormalities have been reported as reliable 
neurophysiologic biomarker and even proposed 
as “a window into disease prevention.” By using 
bedside vestibular tests and laboratory recording 
of eye movements, we have described severe VOR 
deficit and different saccadic abnormalities in patients 
with SCA-3. Our specific aim is to investigate if VOR 
and eye movements can be used as biomarkers to 
quantify the appearance and progress of SCA-3 
even pre-symptomatically.

2. Dizziness, vertigo, balance: Clinical and basic 
research 

Dizziness, vertigo and problems with balance are 
among the most frequent complaints at all ages. Our 
current research focuses on the following topics:

The contribution of VOR impairment to the perceptual 
and emotional experience of blurred vision, dizziness 
and oscillopsia (in collaboration with the School of 
Psychological Sciences, Psychobiology Research 
Unit, Tel Aviv University).

The relationship between vestibular pathology and 
the development of anxiety, balance impairment 
and spatial disorientation (in collaboration with the 
School of Psychological Sciences, Psychobiology 
Research Unit, Tel Aviv University).

The evaluation of a novel specs device with stabilizing 
marks on the peripheral visual field to alleviate 
dizziness.

The search for novel physical and virtual reality 
strategies to improve balance and alleviate dizziness. 

Investigating the Vestibular and Ocular Motor Systems
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3. Cerebellar Disorders

As our Neurology Department at the Meir Medical 
Center houses the only Machado-Joseph Clinic 
in Israel recognized by the Ministry of Health, we 
therefore have access to most MJD sufferers and 
many other cerebellar patients in the country and 
focusing on the following research topics: 

Respiratory function in cerebellar degeneration.

Autonomic nervous system function and emotional 
features in cerebellar diseases.

Cognitive and behavioral changes in cerebellar 
degeneration.

Physical and pharmacological treatment of cerebellar 
disorders.

Language and reading difficulties in cerebellar 
diseases (in collaboration with the School of 
Education, Tel Aviv University).

The role of the cerebellum in the hedonic experience 
of music (in collaboration with the Functional Brain 
Center, Wohl Institute for Advanced Imaging, Tel 
Aviv Sourasky Medical Center).

The mutational origins of Machado-Joseph Disease 
in the Jew Yemenite subpopulation in Israel (in 
collaboration with the IBMC - Institute of Molecular 
and Cell Biology, and IPATIMUP – Institute of 
Pathology and Molecular Immunology of University 
of Porto, Portugal).

Publications
Caspi A, Zivotofsky AZ, Gordon CR. Multiple 
saccadic abnormalities in spinocerebellar ataxia 
type 3 (SCA-3) can be linked to a single deficiency in 
velocity feedback. Invest Ophthalmol Vis Sci 2013; 
54: 731-738.

Gordon CR, Zivotofsky AZ, Caspi A. Impaired 
Vestibulo-Ocular Reflex (VOR) in Spinocerebellar 
Ataxia Type 3 (SCA3): Bedside and Search Coil 
Evaluation. J Vest Res351-355 :24 ;2014 .

Shefer S, Gordon CR, Avraham KB, Mintz M. Balance 
deficit enhance anxiety and balance training decrease 
anxiety in vestibular mutant mice. Behav Brain Res 
2015; 276: 76-83.

Zaltzman R, Sharony R, Klein C, Gordon CR. 
Spinocerebellar ataxia type 3 in Israel: phenotype 
and genotype of a Jew Yemenite subpopulation. J 
Neurol 2016; 263:2207-2214.

Carmona S, Martínez C, Zalazar G, Moro M, Batuecas-
Caletrio A, Luis L, Gordon C. The diagnostic accuracy 
of truncal ataxia and HINTS as cardinal signs for 
acute vestibular syndrome. Front Neurol. 2016; 7:125.
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Prof. Doron Gothelf, M.D.
Department of Psychiatry
Sheba Medical Center
Sackler Faculty of Medicine

Positions
Professor, Psychiatry & Sagol School of Neuroscience

President, Israel Society of Biological Psychiatry

Director, The Behavioral Neurogenetics Center

Director, The Child Psychiatry Division, Sheba 
Medical Center

Research 
We have been studying neurogenetics syndromes 
- 22q11.2 deletion syndrome (22q11.2DS) and 
Williams syndrome for two decades. 22q11.2DS is 
the most common known microdeletion syndrome. 
The 22q11.2DS phenotype consists of cleft and 
cardiovascular anomalies and immunological 
abnormalities. Additionally, all individuals with 
22q11.2DS cope with cognitive deficits and 
one-third of the patients develop schizophrenia-
like psychotic disorders and many manifest with 
autism spectrum disorder. We study the pathways 
leading to psychosis, autism and cognitive deficits 
in 22q11.2DS. Our focus is identifying cognitive, 
behavioral and psychiatric risk factors associated 
with the evolution of psychosis in 22q11.2DS. We 
also study molecular and immunological pathways 
to psychosis and to the behavioral and cognitive 
phenotype of the syndrome using blood samples 
and animal models. We collaborate with many 

gothelf@post.tau.ac.il
URL: http://www2.tau.ac.il/
Person/medicine/researcher.
asp?id=adefdecji

centers from US and Europe under the umbrella of 
the International Brain and Behavior Consortium 
funded by the NIMH.

Publications 
Delio M, Guo T, McDonald-McGinn DM, Zackai E, 
Herman S, Kaminetzky M, Higgins AM, Coleman K, 
Chow C, Jarlbrzkowski M, Bearden CE, Bailey A, 
Vangkilde A, Olsen L, Olesen C, Skovby F, Werge 
TM, Templin L, Busa T, Philip N, Swillen A,Vermeesch 
JR, Devriendt K, Schneider M, Dahoun S, Eliez S, 
Schoch K, Hooper SR,Shashi V, Samanich J, Marion 
R, van Amelsvoort T, Boot E, Klaassen P, Duijff SN, 
Vorstman J, Yuen T, Silversides C, Chow E, Bassett 
A, Frisch A, Weizman A, Gothelf D, Niarchou M, 
van den Bree M, Owen MJ, Suñer DH, Andreo JR, 
Armando M, Vicari S, Digilio MC, Auton A, Kates WR, 
Wang T, Shprintzen RJ, Emanuel BS, Morrow BE. 
Enhanced maternal origin of the 22q11.2 deletion 
in velocardiofacial and DiGeorge syndromes. Am J 
Hum Genet. 2013, 7;92(3):439-47	

Zarchi O, Diamond A, Weinberger R, Abbott D, Carmel 
M, Frisch A, Michaelovsky E, Gruber R, Green T, 
Weizman A, Gothelf D. A comparative study of the 
neuropsychiatric and neurocognitive phenotype 
in two microdeletion syndromes: Velocardiofacial 
(22q11.2 deletion) and Williams (7q11.23 deletion) 
syndromes. Eur Psychiat. 2014;29(4):203-10. 

Zarchi O, Carmel M, Avni C, Attias J, Frisch A, 
Michaelovsky E, Patya M, Green T, Weinberger 
R, Weizman A, Gothelf D. Schizophrenia-like 
neurophysiological abnormalities in 22q11.2 deletion 
syndrome and their association to COMT and PRODH 
genotypes. J Psychiatr Res. 2013;47(11);1623-9. 

Basel-Vanagaite L, Hershkovitz T, Heyman E, Raspall-
Chaure M, Kakar N, Smirin-Yosef P, Vila-Pueyo 
M, Korenreich L, Thiele H, Bode H, Lagovsky M, 
Dahary D, Haviv A, Weisz-Hubshman M, Pasmanik-
Chor M, Nürnberg P, Gothelf D, Kubisch C, Shohat 
M, Macaya A, Borck G. Biallelic SZT2 mutations 

Neurogenetics Syndromes
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cause infantile encephalopathy with epilepsy and 
dysmorphic Corpus Callosum. Am J Hum Genet. 
2013;93(3):524-9. 

Gothelf D, Law AJ, Frisch A, Chen J, Zarchi O, 
Michaelovsky E, Ren-Patterson R, Lipska BK, 
Carmel M, Kolachana B, Weizman A, Weinberger 
DR. Biological effects of COMT haplotypes and 
psychosis risk in 22q11.2 deletion syndrome. Biol 
Psychiatry. 2014;75(5):406-13. 

Gothelf D, Schneider M, Green T, Debbané M, Frisch 
A, Glaser B, Zilkha H, Schaer M, Weizman A, Eliez 
S. Risk factors and the evolution of psychosis in 
22q11.2 deletion syndrome: A longitudinal 2-site 
study. J Am Acad Child Adolesc Psychiatry. 2013; 
52(11):1192-1203. 

Kushnir J, Gothelf D, Sadeh A. Nighttime fears of 
preschool children: A potential disposition marker 
for anxiety? Compr Psychiatry. 2014;55(2):336-41.

Schonherz Y, Davidov M, Knafo A, Zilkha H, Shoval 
G, Zalsman G, Frisch A, Weizman A, Gothelf D. 
Shyness discriminates between children with 22q11.2 
deletion syndrome and Williams syndrome and 
predicts emergence of psychosis in 22q11.2 deletion 
syndrome. J Neurodev Disord. 2014 11;6(1):3.	

Carmel M, Zarchi O, Michaelovsky E, Frisch A, Patya 
M, Green T, Gothelf D, Weizman A. Association of 
COMT and PRODH gene variants with intelligence 
quotient (IQ) and executive functions in 22q11.2DS 
subjects. J Psychiatr Res, 2014;56:28-35.

Gothelf D. Measuring Prodromal Symptoms in Youth 
With Developmental Disabilities: A Lesson From 
22q11 Deletion Syndrome. J Am Acad Child Adolesc 
Psychiatry. 2014;53(9):945-7.

Dar N, Gothelf D, Korn D, Frisch A, Weizman A, 
Michaelovsky E, Carmel M, Yeshayahu Y, Dubnov-
Raz G, Pessach IM, Simon AJ, Lev A, Somech R. 
Thymic and bone marrow output in individuals 
with 22q11.2 deletion syndrome. Pediatric Res, 
2015;77(4):579-85.

Vorstman J, Breetvelt EJ, Duijff SN, Eliez S, Schneider 
M, Jalbrzikowski M, Armando M, Vicari S, Shashi 
V, Hooper SR, Chow EW, Fung WL, Butcher NJ, 
Young DA, McDonald-McGinn DM, Vogels A, van 
Amelsvoort T, Gothelf D, Weinberger R, Weizman A, 
Klaassen PW, Koops S,Kates WR, Antshel KM, Simon 
TJ, Ousley OY, Swillen A, Gur RE, Bearden CE, Kahn 
RS, Bassett AS; for the International Consortium on 
Brain and Behavior in 22q11.2 Deletion Syndrome. 
Cognitive decline preceding the onset of psychosis 
in patients with 22q11.2 Deletion Syndrome. JAMA 
Psychiatry, 2015;72(4):377-85.

Goodwin J, Schoch K, Shashi V, Hooper SR, Morad 
O, Zalevsky M, Gothelf D, Campbell LE. A tale worth 
telling: the impact of the diagnosis experience on 
disclosure of genetic disorders. J Intellect Disabil 
Res. 2015;59(5):474-86.

Mlynarski EE, Sheridan MB, Xie M, Guo T, Racedo 
SE, McDonald McGinn DM, Gai X, Chow EWC, 
Vorstman J, Swillen A, Devriendt K, Breckpot J, 
Digilio MC, Marino B, Dallapiccola B, Philip N, 
Simon TJ, Roberts AE, Piotrowicz M, Bearden CE, 
Eliez S, Gothelf D, Coleman K, Kates WR, Devoto 
M, Zackai E, Heine-Suner D, Shaikh TH, Bassett 
AS, Goldmuntz E, Morrow BE, Emanuel BS, the 
International Chromosome 22q11.2 Consortium. 
Copy-Number Variation of the Glucose Transporter 
Gene SLC2A3 and Congenital Heart Defects in the 
22q11.2 Deletion Syndrome. Am J Hum Genet, 
2015;96(5):753-64.

Zarchi O, Avni C, Attias J, Frisch A, Carmel M, 
Michaelovsky E, Green T, Weizman A, Gothelf 
D. Hyperactive auditory processing in Williams 
syndrome: Evidence from auditory evoked potentials. 
Psychophysiology. 2015;52(6):782-9.

Weisman O, Feldman R, Burg-Malki M, Keren M, 
Geva R, Diesendruck G, Gothelf D. Mother-Child 
Interaction as a Window to a Unique Social Phenotype 
in 22q11.2 Deletion Syndrome and in Williams 
Syndrome. J Autism Dev Disord, 2015;45(8):2567-77.

Kushnir J, Gothelf D, Sadeh A. Assessing fears of 
preschool children with nighttime fears by a parent 
version of the fear survey schedule for preschool 
children. Isr J Psychiatry Relat Sci. 2015;52(1):61-5.

Gazer-Snitovsky M*, Brand-Gothelf A*, Dubnov-Raz 
G, Weizman A, Gothelf D. High Familial Correlation 
in Methylphenidate Response and Side Effect Profile, 
J Attention Disord. 2015, 1087054715580844

Dori N, Green T, Weizman A, Gothelf D. The 
effectiveness and safety of antipsychotic and 
antidepressant medications in individuals with 
22q11.2 deletion syndrome, J Child Adolesc 
Psychopharmacol. 2015;25:1-8.

Spitzer S, Freudenstein O, Peskin M, Tyano S, 
Shrira A, Pearlson T, Eilam A, Zalsman G, Green 
T, Gothelf D. The Outcome of Severe Internalizing 
and Disruptive Disorders from Preschool into 
Adolescence:A Follow-up Study. Isr J Psychiatry 
Relat Sci. 2015;52(2):100-5.

Mlynarski EE, Xie M, Taylor D, Sheridan MB, Guo 
T, Racedo SE, McDonald-McGinn DM, Chow EW, 
Vorstman J, Swillen A, Devriendt K, Breckpot J, 
Digilio MC, Marino B, Dallapiccola B, Philip N, Simon 
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TJ, Roberts AE, Piotrowicz M, Bearden CE, Eliez 
S, Gothelf D, Coleman K, Kates WR, Devoto M, 
Zackai E, Heine-Suñer D, Goldmuntz E, Bassett AS, 
Morrow BE, Emanuel BS; International Chromosome 
22q11.2 Consortium. Rare copy number variants 
and congenital heart defects in the 22q11.2 deletion 
syndrome. Hum Genet. 2016;135(3):273-85.

Friedman N, Rienstein S, Yeshayahu Y, Gothelf 
D, Somech R. Post-childhood Presentation and 
Diagnosis of DiGeorge Syndrome. Clin Pediatr (Phila). 
2016;55(4):368-73.

Lang C, Nir Z, Brand-Gothelf A, Domachevsky S, 
Ginton L, Kushnir J, Gothelf D. The outcome of 
children with selective mutism following cognitive 
behavioral intervention: a follow-up study, European 
Journal of Pediatrics, 2016;175(4):481-7.

Bar M, Efron M, Gothelf D, Kushnir J. The link 
between parent and child sleep disturbances in 
children with attention deficit/hyperactivity disorder. 
Sleep Med. 2016;21:160-4.

Mosheva M, Mekori E, Kantor S, Berg Y, Weizman 
A, Gothelf D. Do Antidepressants Induce Psychosis 
in Children and Adolescents? A Naturalistic Study 
in Ambulatory Pediatric Population. J Child Adolesc 
Psychopharmacol. 2016;26(5):478-84. 

Yi JJ, Weinberger R, Moore TM, Calkins ME, Guri Y,. 
Mcdonald-Mcginn MD, Zackai EH, Emanuel BS, Gur 
RE, Gothelf D, Gur RC. Neurocognitive performance 
on a Computerized Neurocognitive Battery in 22q11.2 
deletion syndrome: A Comparison between US and 
Israeli cohorts. Brain and Cognition, 2016;106:33-41.

Kufert, Y. M., Nachmani, A., Nativ, E., Weizman, A., 
& Gothelf, D. Association between prematurity and 
the evolution of psychotic disorders in 22q11. 2 
deletion syndrome. Journal of Neural Transmission, 
‏.1491-1497 ,(12)123 ,2016

Segal-Triwitz Y, Kirchen LM, Shani Sherman T, 
Levav M, Kushnir J, Ariel R, Gothelf D. Parents’ and 
Teachers’ Perceptions of Abnormal Attention Span 
of Elementary School-Age Children, Isr J Psychiatry 
Relat Sci., 2016, in press.

Midbari Kufert Y, Nachmani A, Nativ E, Weizman A, 
Gothelf D. Association between prematurity and the 
evolution of psychotic disorders in 22q11.2 deletion 
syndrome. J Neural Transm (Vienna). 2016, 123(12), 
1491-1497.

Weinberger R, Yi J, Calkins M, Guri Y, McDonald-
McGinn DM, Emanuel BS, Zackai EH, Ruparel K, 
Carmel M, Michaelovsky E, Weizman A, Gur RC, Gur 
RE, Gothelf D. Neurocognitive profile in psychotic 
versus nonpsychotic individuals with 22q11.2 
deletion syndrome. Eur Neuropsychopharmacol, 
2016, 26(10), 1610-1618.

Reviews
Schneider M, Debbané M, Bassett AS, Chow EW, 
Fung WL, van den Bree MB, Owen M, Murphy KC, 
Niarchou M, Kates WR, Antshel KM, Fremont W, 
McDonald-McGinn DM, Gur RE, Zackai EH, Vorstman 
J, Duijff SN, Klaassen PW, Swillen A, Gothelf D, 
Green T, Weizman A, Van Amelsvoort T, Evers L, Boot 
E, Shashi V, Hooper SR, Bearden CE, Jalbrzikowski 
M, Armando M, Vicari S, Murphy DG, Ousley O, 
Campbell LE, Simon TJ, Eliez S. Psychiatric disorders 
from childhood to adulthood in 22q11.2 deletion 
syndrome: Results from the International Consortium 
on Brain and Behavior in 22q11.2 deletion syndrome. 
Am J Psychiatry. 2014;171(6):627-39. 

Grants 
2013–2017	 NIMH

2017–2020	 National Institute of Psychobiology



Sackler Faculty of Medicine Research 2018 Neurological & Psychiatric Diseases179

Dr. Yulia Lerner, Ph.D.
Neurodegeneration Lab: Cognitive 
Neuroscience Research

Positions
Senior Lecturer, Sackler Faculty of Medicine

Senior Researcher, Tel Aviv Sourasky Medical Center

Research
Our lab focuses on study neural activity 
undergoing complex real-life events. The research 
involves functional and structural brain imaging, 
neuropsychological assessments and physiological 
measurements. We apply our paradigms to neuro-
psychiatric disorders (e.g. mild cognitive impairment 
(MCI), schizophrenia, etc.), for the understanding 
the pathological conditions. To study factors of 
vulnerability in a causal manner we apply prospective 

imaging approach or comparing groups of affected to 
unaffected individuals under similar conditions (e.g. 
older adults and MCI, patients with schizophrenia 
and their unaffected siblings). While applying 
multi-modal paradigms, we are concentrated on 
developing methods for identification of "functional 
neuromarkers" for the disease.

Main research topics

•	 Investigation of human brain responses and 
behavior under natural conditions 

•	 The architecture of neural circuits involving in 
processing of non-verbal information

•	 Developing functional neuromarkers for abnormal 
cognitive states

Hierarchical organization in healthy older adults and participants with aMCI during story processing
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Publications
Golland Y., Levit-Binnun N., Hendler., Lerner Y. (2017) 
Neural dynamics underlying emotional transmissions 
between individuals. SCAN, May, 01-12. doi:10.1093/
scan/nsx049

Oren N., Shapira-Lichter, I., Lerner Y., Tarrasch R., 
Hendler T., Giladi N., Ash E. (2016) How attention 
modulates encoding of dynamic stimuli. Front. Hum 
Neurosci. doi.org/10.3389/fnhum.2016.00507

Yogev-Seligmann G., Oren N., Ash E., Hendler 
T., Giladi N., Lerner Y. (2016) Altered topology in 
information processing of a narrated story in older 
adults with mild cognitive impairment. J Alzheimers 
Dis, 53, 517-533.

Farbood M., Heeger D., Marcus G., Hasson 
U., Lerner Y. (2015) The neural processing of 
hierarchical structure in music and speech at different 
timescales. Front. Neurosci. 9:157. doi: 10.3389/
fnins.2015.00157.

Oren N., Yogev-Seligmann G., Ash E., Hendler T., 
Giladi N., Lerner Y. (2015) The Montreal cognitive 
assessment in cognitively-intact elderly: A case for 
age-adjusted cutoffs. J Alzheimers Dis, 43(1), 19-22.

Lerner Y., C.J. Honey CJ., Katkov M., Hasson 
U. (2014) Temporal scaling of neural responses 
to compressed and dilated natural speech. J 
Neurophysiol 111(12).

Honey C.J., Thompson CR, Lerner Y., Hasson U. 
(2013) Not lost in translation: neural responses shared 
across languages. J Neurosci, 32(44), 15277-83.

Grants
2012 – 2016	 Marie Curie Career Integration Grant: 

Temporal dimensions of information 
processing as a functional marker 
of mental state: evidence from 
schizophrenia

2016 – 2017	 BeyondVerbal: Brain plasticity in 
participants with a-MCI

2016 – 2018 	 The National Institute for Psychobiology 
in Israel (NIPI): Brain plasticity 
following physical training in patients 
with mild cognitive impairment: 
Neuroimaging study

https://doi.org/10.3389/fnhum.2016.00507
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Dr. Shaul Lev-Ran, M.D.
Department of Psychiatry
Sackler Faculty of Medicine
Tel Aviv University

Positions
Senior Lecturer, Sackler Faculty of Medicine

Physician-in-Chief, Lev Hasharon Medical Center

Research 
We study the association between drug use and 
psychiatric disorders. We harness epidemiological 
and clinical approaches aimed at improving the 
understanding of mental health related aspects of 
drug use. 

Specifically, much of our current reseach focuses 
on psychiatric outcomes of cannabis use. In recent 
decades, there has been a significant increase 
in the prevalence of cannabis use, as well as in 
the potency of cannabis consumed. This holds 
several medical and social implications, some 
of which are yet unclear. We focus on exploring 
mental-health related outcomes of cannabis use 
by conducting epidemiological research using 
large population-based samples and analysis of 
“big-data” based on internet-based sources. In 
addition, we expolore specific neuro-biological and 
neurocognitive aspects of heavy cannabis use by 
utilizing advanced functional technologies such as 
Transcranial Magnetic Stimulation (TMS). Our studies 
regarding the effects of cannabis on depression 
and anxiety are commonly cited in World Heatlh 
Organization publications, and our reports on mental-
health related aspects of medical marijuana and 
prescription opioids have served as a based for 
national policy papers. 

Publications 
Braw Y, Sitman R, Cohen M, Berger U, Lev-Ran 
S, Segev A, Bloch Y, Levkovitz Y. Remission of 
positive symptoms according to the “remission in 
Schizophrenia Working Group” criteria: A longitudinal 

shauli.levran@gmail.com

study of cognitive functioning. Eur Psychiatry. 
2013;28(5):282-7. 

Lev-Ran S, Adler L, Nitzan U, Fennig S. Attitudes 
towards nicotine, alcohol and drug dependence 
among physicians in Israel. J Subst Abuse Treat. 
2013;44(1):84-9. 

Lev-Ran S, Le Strat Y, Imtiaz S, Rehm J, Le Foll B. 
Gender differences in prevalence of substance use 
disorders among individuals with lifetime exposure 
to substances: results from a large representative 
sample. Am J Addict. 2013;22(1):7-13. 

Lev-Ran S, Imtiaz S, Rehm J, Le Foll B. Exploring 
the association between lifetime prevalence of mental 
illness and transition from substance use to substance 
use disorders: results from the National Epidemiologic 
Survey of Alcohol and Related Conditions (NESARC). 
Am J Addict. 2013;22(2):93-8.

Callaghan RC, Gatley JM, Veldhuizen S, Lev-Ran S, 
Mann R, Asbridge M. Alcohol-or drug-use disorders 
and motor vehicle accident mortality: A retrospective 
cohort studyAccid Anal Prev. 2013;53:149-55.

Nitzan U, Feffer K, Bloch Y, Lichtenberg P, Lev-Ran 
S, Becker G, Wolfman S, Fennig S. Consenting not 
to be informed: a survey on the acceptability of 
placebo use in the treatment of depression. J Nerv 
Ment Dis. 2013;201(4):345-7. 

Lev-Ran S, Roerecke M, Le Foll B, George TP, 
McKenzie K, Rehm J. The Association between 
cannabis use and depression: a systematic review 
and meta-analysis of longitudinal studies. Psychol 
Med. 2014;44(4):797-810. 

Lev-Ran S, Le Foll B, McKenzie K, George TP, Rehm 
J. Cannabis use and cannabis use disorders among 
individuals with mental illness. Compr Psychiatry. 
2013;54(6):589-98.

Nitzan U, Bukobza G, Aviram S, Fennig S, Lev-
Ran S, Braw Y, Bloch Y. Rebelliousness in patients 

Investigating the Association between Drug Use and 
Psychiatric Disorders
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suffering from schizophrenia-spectrum disorders-A 
possible predictor of attitudes towards medication. 
Psychiatry Res. 2013;209(3):297-301.

Lev-Ran S, Le Foll B, McKenzie K, George TP, Rehm 
J. Bipolar disorder and co-occurring cannabis use 
disorders: Characteristics, co-morbidities and clinical 
correlates. Psychiatry Res. 2013;209(3):459-65

Lev-Ran S, Florentin I, Feingold D, Rehm J. 
Individuals receiving specialized treatment for drug 
and alcohol dependence and gambling disorder in 
Israel--characteristics and implications for prevalence 
estimates. Subst Abus. 2014;35(3):268-75. 

Lev-Ran S, Feingold D, Frenkel A, Lerner A. Clinical 
characteristics of individuals with schizophrenia 
and hallucinogen persisting perception disorder: a 
preliminary investigation. J Dual Diagn. 2014;10(2):79-
83. 

Feingold D, Weiser M, Rehm J, Lev-Ran S. The 
association between cannabis use and mood 
disorders: a longitudinal study. J Affect Disord. 2014 
Oct13;172C:211-218. 

Lev-Ran S, Nitzan U, Fennig S. Examining the ethical 
boundaries of harm reduction: from addictions 
to general psychiatry. Isr J Psychiatry Relat Sci. 
2014;51(3):175-80.

Feingold D, Nitzan U, Ratzoni G, Lev-Ran S. Clinical 
correlates of alcohol abuse among adolescent 
psychiatric inpatients in Israel. Isr J Psychiatry Relat 
Sci. 2015;51(4):258-261. 

Lev-Ran S, Feingold D, Rudinski, Katz S, Lerner 
A. Schizophrenia and Hallucinogen Persisting 
Perceptual Disorder: a clinical investigation. American 
Journal on Addictions 2015;24(3):197-9

Feingold D, Fox J, Rehm J, Lev-Ran S. Natural 
Outcome of Cannabis Use Disorder: a Three-
Year Longitudinal Follow-Up. Addiction; 
2015;110(12):1963-74

Aspis A, Feingold D, Weiser M, Rehm J, Shoval G, 
Lev-Ran S. Cannabis Use and Mental Health-Related 
Quality of Life among Individuals with Depressive 
Disorders. Psychiatry Research. 2015;230(2):341-9.

Feingold D, Weiser M, Rehm J, Lev-Ran S. 
The association between cannabis use and 
anxiety disorders: results from a population- 
based representative sample. European 
Neuropsychopharmacology. 2016;26(3):493-505. 

Nitzan U, Beckerman T, Beker G, Fennig S, 
Lichtenberg P, Lev-Ran S, Walter G, Bloch Y

Expertise in treating depression: the effect of specialty 
and seniority on discussing and evaluating SSRI side 
effects. Annals of General Psychiatry. 2016;15:5.

Lev-Ran S, Shteinmetz Y, Weiser M. Attitudes 
towards substance use and substance use disorders 
among medical students in Israel. Drugs: Education, 
Prevention and Policy. 23;484-491.

Shalit N, Shlosberg D, Shoval G, Feingold D, Lev-Ran 
S. Sex differences in the bidirectional longitudinal 
association between cannabis use and suicidality. 
Journal of Affective Disorders. 2016;205:216-224.

Feingold, D, Goor-Aryeh, I, Bril, S, Delayahu Y, 
Lev-Ran, S. Addiction to prescription opioids and 
medicinal cannabis among patients suffering from 
chronic pain. Pain Medicine. 2016.

Kovatch M, Feingold D, Elkana O, Lev-Ran S. 
Evaluation and comparison of tools for assessing 
prescription opioid addiction among chronic pain 
patients. International Journal of Methods in 
Psychiatric Research. 2016. 

Feingold D, Brill S, Goor-Aryeh I, Delayahu Y, Lev-
Ran S. Misuse of prescription opioids among chronic 
pain patients suffering from anxiety: A cross-sectional 
analysis. Gen Hosp Psychiatry. 2017;47:36-42

Dahan S, Levi G, Behrbalk P, Bronstein I, Hirschmann 
S, Lev-Ran S. The Impact of 'Being There': Psychiatric 
Staff Attitudes on the Use of Restraint. Psychiatr Q. 
2017;doi: 10.1007/s11126-017-9524-9. 

Lev-Ran S, Feingold D, Goodman C, Lerner AG. 
Comparing triggers to visual disturbances among 
individuals with positive vs negative experiences of 
hallucinogen-persisting perception disorder (HPPD) 
following LSD use. Am J Addict. 2017;26(6):568-571

Feingold D, Brill S, Goor-Aryeh I, Delayahu Y, Lev-
Ran S. Depression and anxiety among chronic pain 
patients receiving prescription opioids and medical 
marijuana. J Affect Disord. 2017;218:1-7

Feingold D, Rehm J, Lev-Ran S. Cannabis use 
and the course and outcome of major depressive 
disorder: A population based longitudinal study. 
Psychiatry Res. 2017;251:225-234

Feingold D, Goor-Aryeh I, Bril S, Delayahu Y, Lev-
Ran S. Problematic Use of Prescription Opioids 
and Medicinal Cannabis Among Patients Suffering 
from Chronic Pain. Pain Med. 2017;18(2):294-306

Taub S, Feingold D, Rehm J, Lev-Ran S. Patterns 
of Cannabis Use and Clinical Correlates among 
Individuals with Major Depressive Disorder and 
Bipolar Disorder. Compr Psychiatry. 2018;80:89-96
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Yom-Tov E, Lev-Ran S. Adverse reactions associated 
with cannabis consumption as evident from search 
engine queries. JMIR Public Health Surveill. 2017;3(4)

Feingold D, Goldberger N, Haklai Z, Lev-Ran S. 
Fatal Overdoses of Prescription Opioids in Israel 
2005-2014. Eur Addict Res. 2017;23(6):276-283

Feingold D, Lev-Ran S. Primary Addictive Substances 
Used among Patients Treated in a Hospital-Based 
Addiction Medicine Service. Isr J Psychiatry Relat 
Sci. 2017;54(2):41-46

Grants
Israel Anti-Drug Authorities: Impact of heavy cannabis 

use on neurocognitive functions in 
schizophrenia patients

National Insurance Institute: The impact of addiction 
treatment setting on earning ability 
among individuals with drug or 
alcohol addiction

National Institute of Psychobiology in Israel: The 
effect of intra-nasal oxytocin on 
craving and withdrawal symptoms 
among individuals with cannabis 
dependence
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Dr. Abigail Livny-Ezer, Ph.D. 
Department of Diagnostic Imaging 
Sheba Medical Center
Affiliated to Sackler Faculty of Medicine

Positions
Head, Functional Neuroimaging Laboratory, 
Department of Diagnostic Imaging, Sheba Medical 
Center, affiliated to Sackler Faculty of Medicine

Researcher, Sagol Neuroscience Center, Sheba 
Medical Center.

Research 
The Functional NeuroImaging Lab Studies brain 
pathologies, in particular the way the brain 
reorganizes due to brain injury (TBI). We use various 
tools including: advanced structural MRI and fMRI 
protocols using tailor-made fMRI tasks to examine 
the deficits after TBI. We apply also extensive 
neuropsychological batteries in order to investigate 
cognitive impairments. Furthermore, we examine 
symptoms and emotional status using validated 
questionnaires and scales. This data is integrated 
and analyzed to identify networks and patterns which 
will further our understanding of neuropathology and 
neuronal reorganization. Our research aims to improve 
the prediction of brain pathology’s progression, to 

Email:  
abigail.livnyezer@gmail.com
URL:  
http:// www.imaging.sheba.co.il

plan medical and rehabilitative interventions for 
the well-being of patients with brain diseases and 
head injuries. 

Publications
Livny A., Biegon A., Kushnir T., Harnof S., Hoffman 
C., Fruchter E., Weiser M. Mild Traumatic Brain Injury 
Linked to Persistent Cognitive Deficits and Smaller 
Insular Volume. Journal of Neurotrauma. 2016. 

Weinstein A., Livny A., Weizman A. Brain imaging 
studies on the cognitive, pharmacological and 
neurobiological effects of cannabis in humans: 
Evidence from studies of adult users. Current 
Pharmaceutical Design. 2016. 

Livny A., Ravona Springer R., Heymann T., Priess 
R. Kushnir T., Tsarfaty G., Rabinov L., Moran R., 
Hoffman H., Cooper I., Greenbaum L., Silverman 
J., Sano M., Johnson S., Bendlin B., Schnaider 
Beeri M. Long-term variability in glycemic control 
is associated with white matter hyperintensities 
in APOE4 genotype carriers with type 2 diabetes. 
Diabetes Care. 2016; 39(6): 1056-9.

Functional Neuroimaging Laboratory

The relation between severity of TBI and working-memory brain activation during an n-back task. Maximum intensity 
projections in three orthogonal views of the brain (from left to right: sagittal, coronal and axial) depict areas of significant 
activation (p<0.005, k>100) in a one-tailed-t statistic contrasting MR signal increases. The color scale shows t-values to 
the right. a, c: 2->0-back= high WM load; b,d: 2->1-back= WM load increase; CTRL= controls; mTBI= mild TBI; msTBI= 
moderate-severe TBI. mTBI patients further activated bilateral prefrontal and left parietal regions. msTBI patients revealed 
greater activation than controls in frontal, parietal and limbic regions.
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Krasovsky, T., Landa, J., Bar, O., Ahonniska-Assa, J., 
Livny, A., Tsarfaty, G., Silberg, T. Functional plasticity 
in the absence of structural change: Apraxia and 
body scheme disorder 10 years after childhood 
brain injury. Journal of Child Neurology. In press.

Grants 
2016-2017	 Monitoring brain changes following a 

traumatic brain injury in structure and 
functioning through clinical testing, 
neuropsychological, anatomic and 
functional MRI and EEG analysis; 
Principal-Investigator; Magneton 
Grant. 

2015-2017	 Neuromodulation of the pain 
inhibitory pathways: an fMRI 
and psychophysical study of the 
mechanism and treatment of central 
pain after spinal cord injury; Co-
investigator; International Foundation 
for Research in Paraplegia.
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Dr. Nicola Maggio, M.D., Ph.D.
Department of Neurology and Neurosurgery
Sackler Faculty of Medicine

Positions
Senior Lecturer, Sackler Faculty of Medicine

Senior Neurologist and Neurophysiologist, 
Department of Neurology, Chaim Sheba Medical 
Center, Tel HaShomer

Research 
Our research focuses on the understanding of the 
role of coagulation factors, as well as their interaction 
with neuroinflammation in the physiology and 
pathophysiology of the nervous system. We have 
recently discovered that thrombin, the factor that 
ignites the coagulation cascade, is synthesized in 
the brain and has a fundamental role in regulating 
synaptic plasticity. However, we have also shown that 
high concentrations of thrombin (that reach the brain 

Nicola.maggio@sheba.health.gov.il

upon haemorrhage) can cause seizures and epilepsy. 
Our research has contributed in designing novel 
compouds that are currently being tested in order 
to counteract the pathogenic actions of thrombin 
in the brain. We apply cutting-edge technologies 
including mouse genetic tools, behavioural analysis, 
electrophysiology and molecular and cellular biology. 

Publications 
 Maggio N, Cavaliere C, Papa M, Blatt I, Chapman 
J, Segal M. (2013) Thrombin regulation of synaptic 
transmission: implications for seizure onset. Neurobiol 
Dis. 50:171-8. 

Bushi D, Chapman J, Katzav A, Shavit-Stein E, 
Molshatzki N, Maggio N, Tanne D. (2013) Quantitative 

The Role of Neuroinflammation and Neurocoagulation 
in the Pathophysiology of Neurological Disorders

The coagulation pathways play fundamental roles in the physiology and pathophysiology of the nervous system. Immu-
nofluorescence analysis reveals the expression pattern of thrombin in the hippocampus. 
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detection of thrombin activity in an ischemic stroke 
model. J Mol Neurosci. 51(3):844-50.

Maggio N, Itsekson Z, Dominissini D, Blatt I, Amariglio 
N, Rechavi G, Tanne D, Chapman J. Thrombin 
regulation of synaptic plasticity: Implications for 
physiology and pathology. (2013) Exp Neurol. 
247:595-604. 

Maggio N, Shavit-Stein E, Dori A, Blatt I, Chapman J. 
(2013) Prolonged systemic inflammation persistently 
modifies synaptic plasticity in the hippocampus: 
modulation by the stress hormones. Front Mol 
Neurosci.; 6:46. 

Itzekson Z*, Maggio N*, Milman A, Shavit E, Pick 
CG, Chapman J. (2014) Reversal of Trauma-Induced 
Amnesia in Mice by a Thrombin Receptor Antagonist. 
J Mol Neurosci. 53:87-95. * equal contributors.

Winkelmann A, Maggio N, Eller J, Caliskan G, 
Semtner M, Häussler U, Jüttner R, Dugladze T, 
Smolinsky B, Kowalczyk S, Chronowska E, Schwarz 
G, Rathjen FG, Rechavi G, Haas CA, Kulik A, Gloveli 
T, Heinemann U, Meier JC. (2014) Changes in neural 
network homeostasis trigger neuropsychiatric 
symptoms. J Clin Invest.;124 (2):696-711.

Maggio N, Itsekson Z, Ikenberg B, Strehl A, Vlachos A, 
Blatt I, Tanne D, Chapman J. (2014) The anticoagulant 
Activated Protein C (aPC) promotes metaplasticity 
in the hippocampus through an EPCR-PAR1-S1P1 
receptors dependent mechanism. Hippocampus; 
24(8):1030-8. 

Strehl A, Lenz M, Itsekson-Hayosh Z, Becker D, 
Chapman J, Deller T, Maggio N*, Andreas Vlachos*. 
(2014) Systemic inflammation is associated with a 
reduction in synaptopodin expression in the mouse 
hippocampus. Exp Neurol. 261:230-5. * equal 
contributors and corresponding authors. 

Becker D, Ikenberg B, Schiener S, Maggio N, 
Vlachos A. (2014) NMDA-receptor inhibition restores 
protease-activated receptor 1 mediated alterations 
in homeostatic synaptic plasticity of denervated 
mouse dentate granule cells. Neuropharmacology. 
86:212-8. 

Katzav A, Menachem A, Maggio N, Pollak L, 
Pick CG, Chapman J. (2014) IgG accumulates in 
inhibitory hippocampal neurons of experimental 
antiphospholipid syndrome. J Autoimmun. 55:86-93. 

Cirillo G., Colangelo A.M., Berbenni M., Ippolito V.M., 
De Luca C., Verdesca F., Savarese L., Alberghina L., 
Maggio N., Papa M. (2014) Purinergic modulation 
of spinal neuroglial maladaptive plasticity following 
peripheral nerve injury. Molecular Neurobiology. 
52:1440-57. 

Shavit-Stein E, Itsekson-Hayosh Z, Aronovich A, 
Reisner Y, Bushi D, Pick CG, Tanne D, Chapman 
J, Vlachos A, Maggio N. (2014) Thrombin induces 
ischemic LTP (iLTP): implications for synaptic 
plasticity in the acute phase of ischemic stroke. 
Scientific Reports. 5:7912. 

Maggio N., Shavit-Stein E and Menahem Segal 
(2014) Ischemic LTP: NMDA-dependency and 
dorso/ventral distribution within the Hippocampus. 
Hippocampus. 

Bushi D., Ben Shimon M., Shavit Stein E., Chapman 
J., Maggio N.*, Tanne D.* (2015) Increased thrombin 
activity following reperfusion after ischemic stroke 
alters synaptic transmission in the hippocampus. 
Journal of Neurochemistry, 135(6):1140-8. *equal 
contributors and last authors.

Itzekson-Hayosh Z., Shavit-Stein E., Katzav A, 
Rubovitch V., Maggio N, Harnof S, Chapman J, 
Pick CG (2015) Minimal traumatic brain injury in 
mice – PAR-1 and thrombin related changes. Journal 
of Neurotrauma, 33(20):1848-1854.

Willems L.M., Zahn N., Hick M., Ferreirós N., 
Scholich K., Maggio N., Deller T., Vlachos A. 
(2016) Sphingosine-1-phosphate receptor inhibition 
prevents denervation-induced dendritic atrophy. Acta 
Neuropathologica Communications. 4:28. 

Givaty G, Maggio N., Cohen OS, Blatt I and Chapman 
J (2016) Early pathology in sleep studies of patients 
with familial Creutzfeldt-Jakob Disease. The Journal 
of Sleep Research, (5):571-575. 

Schuldt G., Galanis C., Strehl A., Schiener S., Hick 
M., Lenz M., Deller T., Maggio N., Vlachos (2016) 
Inhibition of Protease-Activated Receptor 1 (PAR1) 
does not affect dendritic homeostasis of cultured 
mouse dentate granule cells. (2016) Frontiers in 
Neuroanatomy;10:64. 

Israel S, Maggio N., Ekstein D, Zaid H., Firer M, 
Bederovsky Y, Noyman I, Gendelman Marton R, Blatt I, 
Brautbar H, Marom E, Nahlieli Din D, Berman E, Sabag 
D, Ingber A, Eyal S. (2016) Genetic risk factors for 
antiepileptic drug-induced hypersensitivity reactions 
in Israeli population. Epilepsia, 57(10):e205-e209. 

Golderman V., Shavit-Stein E., Tamarin I., Rossman 
Y., Shrot S., Rosenberg N., Maggio N.*, Chapman 
J.*, Eisenkraft A.* (2016) The organophosphate 
paraoxon and its antidote obidoxime inhibit thrombin 
activity and affect coagulation in vitro.PlosOne, 
2016 Sep 30;11(9):e0163787. doi: 10.1371/journal.
pone.0163787. *Equal contributors and last authors.

 Gera O., Shavit-Stein E., Bushi D., Harnof S., 
Weiss R., Golderman V., Dori A., Maggio N., Ben 
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Shimon M., Finegold K., Chapman J. (2016) Novel 
Expression and Localization of Protein C Pathway 
Components in the Peripheral Nervous System. 
Neuroscience;339:587-598. d

Lenz M., Ben Shimon M., Vlachos A.* and Maggio 

N.* (2016) Pilocarpine- induced status epilepticus 
is associated with changes in the actin-modulating 
protein synaptopodin and alterations in long term 
potentiation in the mouse hippocampus. Neural 
Plasticity, accepted, in press. *Equal contributors 
and last authors.

Maggio N., Firer M., Zaid H., Bederovsky Y., 
Aboukaoud M., Gandelman-Marton R., Noyman 
I., Ekstein D., Blatt I., Marom E., Schwartzberg 
E., Israel S., Brautbar C., Ingber A., Eyal S. (2016) 
Causative drugs of Stevens Johnson syndrome 
and toxic epidermal necrolysis in Israel. Journal of 
Clinical Pharmacology, in press.

Grants
2016 – 2018	 German Israeli Foundation (GIF), Role 

of Thrombin and Protease-Activated 
Receptor (PAR-1) in hyperexcitable 
neuronal networks: from seizures to 
maladaptive plasticity

2016-2018	 Israeli Ministry of Economy – The 
Office of Chief Scientist – Kamin 
Grant Program, Development of 
novel peptides for the therapy of 
neuroinflammation
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Prof. Shimon Rochkind, MD., Ph.D. 
Research Center for Nerve Reconstruction 
(RCNR)
Division of Peripheral Nerve Reconstruction
Department of Neurosurgery
Tel Aviv Sourasky Medical Center

Positions
Associate Professor, Sackler Faculty of Medicine

Director, Division of Peripheral Nerve Reconstruction, 
Tel Aviv Sourasky Medical Center

Research 
The research group is involved in projects 
targeting improvement in nerve reconstruction and 
rehabilitation from several aspects, aiming at the 
creation of innovative treatments to both peripheral 
nerve (PN) and spinal cord (SC) injuries. RCNR major 
projects include:

shimonr@tlvmc.gov.il
http://www.tasmc.org.il/sites/
en/research/tech-transfer/
nerve-reconstruction

Creation of artificial nerve for nerve reconstruction 
using the innovative Guiding Regenerative Gel 
(GRG) to improve and accelerate regeneration of 
peripheral nerve injury (PNI) with massive defect. 
The GRG is a special milieu that was developed 
in collaboration with Prof. Zvi Nevo from Tel-Aviv 
University, Israel. The unique composition of GRG has 
recently been shown to be as efficient as autologous 
nerve graft, promoting axonal growth and sprouting 
without dependence on the addition of any external 
growth factors. In a short-term in vivo study it was 
shown that GRG loaded into a conduit promoted 
axonal sprouting of nerve cells and enabled the 
regeneration of a 15mm long nerve gap in rats, 

Investigating Reconstruction of Peripheral and Central 
Nervous Systems Following Injury

http://www.tasmc.org.il/sites/en/research/tech-transfer/nerve-reconstruction
http://www.tasmc.org.il/sites/en/research/tech-transfer/nerve-reconstruction
http://www.tasmc.org.il/sites/en/research/tech-transfer/nerve-reconstruction
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which is not possible when bridging with an empty 
conduit (regeneration of up to 7mm). Therefore, 
the GRG allows a simpler procedure with less side 
effects, since its implantation does not involve other 
nerve origin, sensation loss or cosmetic defect as 
the "gold standard" treatment, therefore, GRG can 
provide a promising simple of the shelf solution for 
clinical use for complete PNI. 

Based upon our encouraging results with the GRG, 
which shed light on the utilization of this innovative 
composite implant to bridge a gap, we postulate to 
improve this approach and attempt reconstruction of 
experimental complete SCI. Since astroglial scarring 
is one of the main obstacles for axonal growth and 
therefore spinal cord recovery, we have developed 
an Antigliotic Guiding Regenerative Gel (AGRG) 
which contains Guiding Regenerative Gel (GRG), 
and was proven to promote axonal sprouting and 
survival as well as antigliotic agents, which presented 
in vitro highly significant antigliotic activity, while 
reducing the amount of GAGs by more than 84%, 
thus inhibiting scar growth barrier formation in the 
site of injury. 

The effect of laser phototherapy (low power 
laser irradiation) was explored on neuronal cells 
and peripheral nerve. In nerve cell cultures, laser 
irradiation significantly accelerated axonal sprouting 
(Rochkind et al., Lasers Surg Med, 2009). Animal 
studies in a model of incomplete peripheral nerve 
injury showed that laser phototherapy has an 
immediate protective effect, maintains functional 
activity of the injured nerve, decreases scar tissue 
formation at the injury site, decreases degeneration 
in corresponding motor neurons of the spinal cord 
and significantly increases axonal growth and 
myelinization. In a model of complete peripheral 
nerve injury with segmental loss, the laser-treated 
group showed more intensive axonal growth and 
morphological reconnection compared with the 
control group (Rochkind. Neurosurgical Focus, 
2009). Recently, we found that in early stages of 
muscle atrophy, laser phototherapy may preserve the 
denervated muscle by maintaining creatine kinase 
activity and the amount of acetylcholine receptors. 
(Rochkind and Shainberg, Photomed Laser Surg, 
2013). The current projects are intended to test and 
validate the beneficial effect of laser phototherapy 
on severely injured PN with a view to move forward 
to clinical study.

Publications 
Rochkind S, Shainberg A. Muscle Response to 
Complete Peripheral Nerve Injury: Changes of 

Acetylcholine Receptor and Creatine Kinase Activity 
over Time. Journal of Reconstructive Microsurgery; 
doi: 10.1055/s-0037-1598619; 2017.

Mandelbaum-Livnat M.M, Almog M, Nissan M, Loeb 
E, Rochkind S. Photobiomodulation in Peripheral 
Nerve Injury with Aspect to Muscle Response. 
Photomedicine and Laser Surgery; 34(12):638-645; 
2016.

Meyer C, Wrobel S, Raimondo S, Rochkind S, 
Heimann C, Shahar A, Ziv-Polat O, Geuna S, Grothe 
C, Haastert-Talini K. Peripheral Nerve Regeneration 
Through Hydrogel-Enriched Chitosan Conduits 
Containing Engineered Schwann Cells for Drug 
Delivery. Cell Transplantation; 25(1):159-82; 2016.

Regev GJ, Drexler M, Sever R, Dwyer T, Khashan 
M, Lidar Z, Salame K, Rochkind S. Neurolysis for 
the treatment of sciatic nerve palsy associated with 
total hip arthroplasty. The Bone & Joint Journal; 
97-B(10):1345-9; 2015.

Shapira Y, Tolmasov M, Nissan M, Reider E, Koren 
A, Biron T, Bitan Y, Livnat M, Ronchi G, Geuna 
S, Rochkind S. Comparison of results between 
chitosan hollow tube and autologous nerve graft 
in reconstruction of peripheral nerve defect: An 
experimental study. Microsurgery; 36(8):664-671; 
2015.

Rochkind S, Nevo Z. Recovery of peripheral nerve 
with massive loss defect by tissue engineered guiding 
regenerative gel. BioMedical Research International; 
2014:327578; 2014.

Rochkind S, Strauss I, Shlitner Z, Graif M. Clinical 
Aspects of Ballistic Peripheral Nerve Injury: Shrapnel 
versus Gunshot. Acta Neurochirurgica; 156(8):1567-
75; 2014.

Rochkind S, Shainberg A. Protective Effect of 
Laser Phototherapy on Acetylcholine Receptors 
and Creatine Kinase Activity in Denervated Muscle. 
Photomedicine and Laser Surgery; 31(10):499-504; 
2013.

Rochkind S, Geuna S, Shainberg A. Phototherapy 
and Nerve Injury: Focus on Muscle Response. 
International Review of Neurobiology; 109:99-109; 
2013.

Grants 
2017-2018 	 The Colton Family Next Generation 

Technological Institute and The Miles 
Nadal institute for Technological 
Entrepreneurship, Advanced 
Reviving Matrix – Anti-Gliotic 

https://www.ncbi.nlm.nih.gov/pubmed/28219087
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Guiding Regenerative Gel (AGRG) 
for Reconstruction of Severely Injured 
Spinal Cord.

2017-2019	 German Israel i  Foundat ion, 
Development of GRG advanced 
chitosan nerve guides – NerveMatrix.

2017-2018	 Israeli Ministry of Defense, On-site 
treatment of crushed muscle due 
to prolonged pressure, aimed at 
decreasing damage extent and rapid 
regaining of physical competence.

2016-2017	 Dr. Herman Schauder Memorial 
Endowment Fund, the Sackler Faculty 
of Medicine, Tel Aviv University; 
Innovative Guiding Regenerative 
Gel (GRG) for Functional Recovery 

following Peripheral Nerve Injury with 
Massive Nerve Loss.

2016-2017	 Israel i  Ministry of Defense, 
Improvement and acceleration of 
muscle and nerve recovery after 
peripheral nerve injury.

2015-2018	 Moxie Foundation, Treatment of 
Complete Spinal Cord Injury using 
Innovative Composite Implant 
containing Guiding Regenerative Gel 
(GRG).
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Dr. Ariel Tankus, Ph.D. 
Department of Neurology and Neurosurgery
Sackler Faculty of Medicine

Positions
Senior Lecturer, Sackler Faculty of Medicine and 
Sagol School of Neuroscience

Senior Researcher and Neurophysiologist, Functional 
Neurosurgery Unit, Tel Aviv Sourasky Medical Center 
(“Ichilov”)

Research 
We study the neuronal representation of speech 
production, perception and imagery in the human 
brain. We explore the acoustic, phonetic and 
phonological levels, and the deterioration in speech 
due to neurological disorders, for example in 
Parkinson’s disease. Our main focus is the encoding 

arielta@post.tau.ac.il
URL: http://www.sagol.tau.
ac.il/en/people/ariel-tankus/

of speech features by single neurons (for example, 
see Figure 1). We also aim to develop brain-machine 
interfaces for restoring speech faculties in completely 
paralyzed persons by decoding their neuronal activity 
(i.e., inferring speech contents solely from spiking 
activity).

We take advantage of a unique clinical “opportunity” 
to work with neurosurgical patients undergoing 
implantation of electrodes for clinical reasons. 
Experiments are conducted intra-operatively with 
awake patients with movement disorders or in the 
ward, with epilepsy patients. Understanding the 
neuronal representation of human speech is essential 
for understanding the underlying mechanisms of 
speech disorders, for the development of new 

The Neuronal Encoding of Human Speech

Medial–frontal units that we have discovered, with high specificity to vowels. Raster plots and 
peri-stimulus time histograms of five units (rows) during the articulation of the five vowels a, e, i, u 
and o (columns). The response of each unit is specific to one or two vowels only.
Red vertical dashed lines indicate speech onset. All vertical scale bars correspond to firing rates of 
20 spikes/s (from: Tankus et al., Nature Communications, 2012).
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therapeutic procedures, and for restoration of the 
ability to speak. The research thus bears enormous 
potential to greatly improve the quality of life of 
millions of people around the globe.

Publications 
R. Mecca, A. Tankus, A. Wetzler, and A.M. Bruckstein: 
A direct differential approach to photometric stereo 
with perspective viewing. SIAM Journal on Imaging 
Sciences, 7(2):579–612, 2014.

O. Perez, R. Mukamel, A. Tankus, Y. Yeshurun and I. 
Fried: Preconscious prediction of a driver’s decision 
using intracranial recordings. Journal of Cognitive 
Neuroscience, 27(8):1492–1502, 2015.

T. Iluz, A. Weiss, E. Gazit, A. Tankus, M. Brozgol, M. 
Dorfman, A. Mirelman, N. Giladi, J.M. Hausdorff: Can 
a body-fixed sensor reduce Heisenberg’s uncertainty 
when it comes to the evaluation of mobility? Effects 
of aging and fall risk on transitions in daily living. 
Journals of Gerontology: Medical Sciences, 1–9, 
2015.

A. Tankus, I. Strauss, T. Gurevich, A. Mirelman, N. 
Giladi, I. Fried, J. M. Hausdorff. Subthalamic neurons 
encode both single- and multi-limb movements in 
Parkinson’s disease patients. Scientific Reports, 
7(42467), 2017.

A. Tankus, I. Fried. Degradation of neuronal encoding 
of speech in the subthalamic nucleus in Parkinson’s 
disease. Neurosurgery, 2018. 

A. Tankus, A. Mirelman, N. Giladi, I. Fried, J. M. 
Hausdorff. Pace of movement: the role of single 
neurons in the subthalamic nucleus. Journal of 
Neurosurgery, 2018. 

Chapter 
A. Tankus and J.M. Hausdorff. Deep brain stimulation 
in Parkinson’s disease: effects on gait and postural 
control. In F.A. Barbieri and R. Vitório, editors, 
Locomotion and Posture in Older Adults – The Role 
of Aging and Movement Disorders, Springer, Chapter 
25, pages 385–396, 2017.

Grants 
2015 – 2017	 Speech Representation at the Single 

Neuron Level in the Subthalamic 
Nucleus of Parkinson’s Disease 
Patients, W. Schreiber Research 
Fund.

2016 – 2017	 Phonet ic  and Phonologica l 
Representations by Single Neurons 
in the Human Subthalamic Nucleus 
and Their Impairment by Parkinson’s 
Disease, The National Institute for 
Psychobiology in Israel.
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Ophthalmology

Rabbit retinal section following intravitreal injection of ziv-aflibercept. 
Credit: Prof. Anat Lowenstein
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Positions, Prof. Adiel Barak
Head, Vitro-Retinal Surgery Unit, Tel Aviv Medical 
Center

Head, Research team

Department of Ophthalmology

Stem Cells Laboratory of Ophthalmology

Positions, Dr. Aya Barzelay, M.D., Ph.D.
Head, Research team

Department of Ophthalmology

Stem Cells Laboratory of Ophthalmology  

Research
Development of novel stem cells therapy for retinal 
degeneration diseases using mesenchymal stem cells 
that are isolated from subcutanoues fat of patients. 
Development of minimally invasive methods to isolate 
stem cells from the patient. Growing stem cells at 
the laboratory and studying their ability to develop 
into retinal cells. Developing methods to transplant 
stem cells into mice retinas in mice models of retinal 
degeneration.

Main research topics

-To isolate and characterize human adipose tissue 
derived mesenchymal stem cells from patients. 

-developing minimally invasive methods for isolation 
and transplantation of stem cells to the patient

- Induce differentiation of ASCs into retinal cells. 
Designated for retinal transplantations of differentiated 
ASCs.

- Study the paracrine activity of ASCs in the hypoxic 
environment. Designated for retinal transplantations 
of activated ASCs.

- Evaluate the therapeutic potential of stem cells 
transplantations to retina in animal model of Retinal 
degeneration

Team

Prof. Adiel Barak, M.D.

Dr. Aya Barzelay, M.D., Ph.D.

Dr. Anat Nitzan, Ph.D.

Ms. Shira Wheisthal, M.Sc.

Mr. Moshe Ben Hemo, M.Sc.

Publications
Barzelay A, Levy R, Kohn E, Sella M, Shani N, 
Meilik B, Entin-Meer M, Gur E, Loewenstein A, 
Barak A. Power-assisted liposuction versus tissue 
resection for the isolation of adipose tissue-derived 
mesenchymal stem cells: phenotype, senescence, 
and multipotency at advanced passages. Aesthet 
Surg J. 2015;35(7):NP230-40. 

Golan S, Entin-Meer M, Semo Y, Maysel-Auslender 
S, Mezad-Koursh D, Keren G, Loewenstein A, Barak 
A. Gene profiling of human VEGF signaling pathways 
in human endothelial and retinal pigment epithelial 
cells after anti VEGF treatment. BMC Res Notes. 
2014;7:617. 

Golan S, Levi R, Entin-Meer M, Barak A. The Effects 
of vital dyes on retinal pigment epithelium cells in 
oxidative stress. Ophthalmic Res. 2014;52(3):147-150

Prof. Adiel Barak, M.D.
Vitro-Retinal Surgery Unit, Tel Aviv Medical 
Center Email: adielbarak@gmail.com

Aya.barzelay@gmail.com 

Dr. Aya Barzelay, M.D., Ph.D.
Department of Ophthalmology, Tel Aviv 
Medical Center

http://www.ncbi.nlm.nih.gov/pubmed/25201034
http://www.ncbi.nlm.nih.gov/pubmed/25201034
http://www.ncbi.nlm.nih.gov/pubmed/25201034
mailto:adielbarak@gmail.com
mailto:Aya.barzelay@gmail.com
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Grants
Moxie Foundation

IDF Grant

TASMC Fund for Clinician Researchers

Research Funds Grant. Sackler Faculty of Medicine, 
Tel Aviv University
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Prof. Anat Loewenstein, M.D.
Tel Aviv Sourasky Medical Center
Department of Ophthalmology
Sackler Faculty of Medicine 

Positions
Professor of Ophthalmology, Sackler Faculty of 
Medicine

Assistant Dean, Sackler Faculty of Medicine

Head, Department of Ophthalmology

Incumbent, Sydney A. Fox Chair in Ophthalmology

Editorial board member: Retina, European Journal 
of Ophthalmology, Ophthalmologica, Graefes for 
Archives and Research in Ophthalmology

Associate editor, International Journal of Retina 
and Vitreous

Editor in Chief, Case Reports in Ophthalmology

Chairperson, National Ethics Review Board 
Committee, State of Israel Ministry of Health

Board member, Israeli Council of Surgery and 
Anesthesia

Chair, Academia Ophthalmologica Internationalis

General Secretary of the Board, Euretina Society

International Committee Member, Macula Society

anatl@tlvmc.gov.il 

Research 
Prof. Loewenstein’s main research area is early 
detection of macular degeneration, including 
development of novel technology, which is approved 
and used now in the USA, as well as development of 
automated techniques for interpretation of ophthalmic 
imaging. She has vast interest in toxicity to the retina 
of drugs. In addition, she is developing devices for 
slow release devices for drug administration in the 
retina. One of the latest toxicity studies was that 
of the toxicity of ziv aflibercept, a drug that can be 
potentially used for the treatment of ascular retinal 
disease was evaluated and shown to have local 
toxicity. This is one example of a toxicity study with 
significant clinical correlation. 

Publications 
Moisseiev E, Loewenstein A, Moshiri A, Yiu G. The 
management of retinal detachment: Techniques and 
perspectives. J Ophthalmol. 2017;2017:5807653. 

Al-Khersan H, Hariprasad SM, Chhablani J; Dex 
Implant Study Group. Early response to intravitreal 
dexamethasone implant therapy in diabetic macular 

Investigating Age-Related Macular Edema and 
Diabetic Retinopathy

Retinal imaging (Optical coherence tomography- OCT and Fluorescein angiography- FA) of a very early neovascular mac-
ular degeneration lesion detected by the preferential hyperacuity perimetry technology developed for early detection of 
macular degeneration.

OCT
FA FA+PHP
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edema may predict visual outcome. Am J Ophthalmol. 
2017;184:121-128. 

Zur D, Iglicki M, Busch C, Invernizzi A, Mariussi M, 
Loewenstein A; International Retina Group. Optical 
coherence tomography biomarkers as functional 
outcome predictors in diabetic macular edema 
treated with dexamethasone implant. Ophthalmology. 
2017 Sep 19. pii: S0161-6420(17)32014-6. 

Schwartz R, Rozenberg A, Loewenstein A, Goldstein 
M. The relation of somatotypes and stress response 
to central serous chorioretinopathy. Graefes Arch 
Clin Exp Ophthalmol. 2017255(12):2307-2315. 

Zayit-Soudry S, Vainer I, Zemel E, Mimouni M, 
Rabena M, Pieramici DJ, Perlman I, Loewenstein 
A. Infliximab exerts a dose-dependent effect on 
retinal safety in the albino rabbit. Doc Ophthalmol. 
2017;135(3):175-185. 

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;(126). 

Habot-Wilner Z, Mazza O, Shahar J, Massarweh 
A, Mann I, Loewenstein A, Perlman I. Safety of 
intravitreal clindamycin in albino rabbit eyes. Doc 
Ophthalmol. 2017;135(2):133-146.

Schwartz R, Habot-Wilner Z, Martinez MR, Nutman A, 
Goldenberg D, Cohen S, Shulman S, Guzner-Gur H, 
Loewenstein A, Goldstein M. Eplerenone for chronic 
central serous chorioretinopathy-a randomized 
controlled prospective study. Acta Ophthalmol. 
2017;95(7):e610-e618. 

Schwartz R, Goldstein M, Loewenstein A, Barak A. 
[Presentation of Ocular Problems Among Displaced 
Persons from Sudan and Eritrea at the Tel Aviv 
Medical Center]. Harefuah. 2017;156(1):19-21. 
Hebrew. 

Lanzetta P, Loewenstein A; Vision Academy Steering 
Committee. Fundamental principles of an anti-VEGF 
treatment regimen: optimal application of intravitreal 
anti-vascular endothelial growth factor therapy of 
macular diseases. Graefes Arch Clin Exp Ophthalmol. 
2017;255(7):1259-1273. 

Moisseiev E, Loewenstein A. Diabetic macular 
edema: Emerging strategies and treatment algorithms. 
Dev Ophthalmol. 2017;60:165-174. 

Schmidt-Erfurth U, Garcia-Arumi J, Bandello F, Berg 
K, Chakravarthy U, Gerendas BS, Jonas J, Larsen 
M, Tadayoni R, Loewenstein A. Guidelines for the 
management of diabetic macular edema by the 

European Society of Retina Specialists (EURETINA). 
Ophthalmologica. 2017;237(4):185-222. 

Fleissig E, Barak A, Goldstein M, Loewenstein 
A, Schwartz S. Massive subretinal and subretinal 
pigment epithelial hemorrhage displacement with 
perfluorocarbon liquid using a two-step vitrectomy 
technique. Graefes Arch Clin Exp Ophthalmol. 
2017l;255(7):1341-1347. 

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. 

Wolf S, Bandello F, Loewenstein A, Slakter J, Katz 
T, Sowade O, Korobelnik. Baseline Characteristics 
of the Fellow Eye in Patients with Neovascular Age-
Related Macular Degeneration: Post Hoc Analysis 
of the VIEW Studies. Ophthalmologica. 2016; Jul 
23. [Epub ahead of print

Chakravarthy U, Goldenberg D, Young G, Havilio M, 
Rafaeli O, Benyamini G, Loewenstein A. Automated 
Identification of Lesion Activity in Neovascular Age-
Related Macular Degeneration. Ophthalmology. 
2016;S0161-6420(16)30098-7. 

de Carlo TE, Rosenblatt A, Goldestein M, Baumal 
CR, Loewenstein A, Duker JS. Vascularization of 
Irregular Retinal Pigment Epithelial Detachments in 
Chronic Serous Chorioretinopathy Evaluated with 
OCT Angiography. Ophthalmic Surg Laser Imaging 
Retina. 2016;47(2):128-33.

Moisseiev E, Loewenstein A, Yiu G. The 
suprachoroidal space: from potential space to a 
space with potential. Clin Ophthalol.2016;10:173-8.

Augustin AJ, Kupperman BD, Lanzetta P, Loewenstein 
A, Li X-Y, Cui H. Dexamethasone intravitreal implant 
in previously treated patients with diabetic macular 
edema: subgroup analysis of the MEAD study. BMC 
Ophthalmol.2015;15(1):150.

Moisseiev E, Katz G, Moisseiev J, Loewenstein 
A, Goldstein M, Lomnicky Y, Abend Y, Treister G, 
Goldenberg D, Levkovitch-Verbin H. Switching 
treatment for neovascular age-related macular 
degeneration from bevacizumab to ranibizumab: 
who is likely to benefit from the switch? Retina. 
2015;35(7):1323-30.

Dugel PU, Bandellow F, Loewenstein A. 
Dexamethasone intravitreal implant in the treatment 
of diabetic macular. Clin Ophthalmol. 2015;9:1321-35

Adler G, Shahar J, Kesner R, Rosenfeld E, Fischer 
N, Loewenstein A, Kurtz S. Effect of Pupil Size on 
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Biometry Measurements Using the IOLMaster. Am 
J Ophthalmol. 2015;159(5):940-4.

Moisseiev E, Loewenstein A. Simulation of 
Laser Retinopexy around Retinal Breaks for 
Ophthalmologists in Training. Ophthalmologica. 
2015;233(1):51-5.

Golan S, Entin-Meer M, Semo Y, Maysel-Auslender 
S, Mezad-Koursh D, Keren G, Loewenstein A, Barak 
A. Gene profiling of human VEGF signaling pathways 
in human endothelial and retinal pigment epithelial 
cells after anti VEGF treatment. BMC Res Notes. 
2014;7:617.

Frenkel T, Moisseiev E, Neudorfer M, Loewenstein 
A, Barak A. Comparison of retinal detachment 
surgery outcome among patients undergoing 
pars plana vitrectomy with and without relaxing 
retinotomy. Graefes Arch Clin Exp Ophthalmol. 
2015;253(6)855-64.

Kuppermann BD, Haller JA, Bandello F, Loewenstein 
A, Jiao J, Li XY, Whitcup SM. Onset and duration 
of visual acuity improvement after dexamethasone 
intravitreal implant in eyes with macular edema due 
to retinal vein occlusion.Retina. 2014;34(9):1743-9.

Habot-Wilner Z, Sorkin N, Goldenberg D, 
Loewenstein A, Goldstein M. Long-term outcome 
of an intravitreal dexamethasone implant for the 
treatment of noninfectious uveitic macular edema. 
Ophthalmologica. 2014;232(2):77-82.

Sorkin N, Loewenstein A, Habot-Wilner Z, Goldstein 
M. Intravitreal dexamethasone implant in patients 
with persistent macular edema of variable etiologies.
Ophthalmologica. 2014;232(2):83-91.

Moisseiev E, Regenbogen M, Rabinovitch T, 
Barak A, Loewenstein A, Goldstein M. Evaluation 
of Pain During Intravitreal Ozurdex Injections 
Versus Intravitreal Bevacizumab Injections. Eye 
2014;28(8):83-91.

Soiberman U, Goldstein M, Pianka P, Loewenstein 
A, Goldenberg D. Preservation of the Photoreceptor 
Layer Following Subthreshold Laser Treatment for 
Diabetic Macular Edema as Demonstrated by SD-
OCT. Invest Ophthalmol Vis Sci. 2014;55(5):3054-9.

Bar-Sela S, Fleissig E, Yatziv Y, Varssano D, 
Regenbogen M, Loewenstein A, Goldstein M. Long-
term outcomes of triamcinolone acetonide-assisted 

anterior vitrectomy during complicated cataract 
surgery with vitreous loss. J Cataract Refract Surg. 
2014;40:722-727.

Waisbourd M, Shemesh G, Kurtz S, Rachmiel 
R, Moisseiev E, Zayit-Soudri S, Loewenstein A, 
Barequet I. Topical Bevacizumab for Neovascular 
Glaucoma: A Pilot Study. Pharmacology. 2014;93(3-
4):108-112.

Golan S, Loewenstein A. Surgical Treatment 
for Macular Edema. Semin Ophthalmol. 2014; 
29(4):242-256.

Bandello F, Casalino G, Loewenstein A, Goldstein 
M, Pelayes D, Battaglia Parodi M. Pharmacological 
approach to diabetic macular edema. Ophthalmic 
Res. 2014;51(2):88-95.

Dotan G, Goldenberg D, Kesler A, Naftaliev E, 
Loewenstein A, Goldstein M. The use of spectral-
domain optical coherence tomography for 
differentiating long-standing central retinal artery 
occlusion and nonarteritic anterior ischemic optic 
neuropathy. Ophthalmic Surg Lasers Imaging Retina. 
2014;45(1):38-44.

Soiberman U, Levy R, Schwartz S, Goldstein M, 
Loewenstein A, Barak A. Serum ischemia modified 
albumin and vascular endothelial growth factor levels 
following intravitreal bevacizumab injections. Eur J 
Ophthalmol. 2014;24(4):570-575

Reviews
Nemet A, Moshiri A, Yiu G, Loewenstein A, Moisseiev 
E. A review of innovations in rhegmatogenous retinal 
detachment surgical techniques. J Ophthalmol. 
2017;2017:4310643. 

Moisseiev E, Loewenstein A. Drug delivery to the 
posterior segment of the eye. Dev Ophthalmol. 
2017;58:87-101. 

Bandello F, Battaglia Parodi M, Lanzetta P, 
Loewenstein A, Massin P, Menchini F, Veritti 
D. Diabetic macular edema. Dev Ophthalmol. 
2017;58:102-138. 

Zur D, Loewenstein A. Postsurgical cystoid 
macular edema. Dev Ophthalmol. 2017;58:178-
190. 2017;58(1):15-17. 
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Dr. Ygal Rotenstreich, M.D. 
Goldschleger Eye Institute
Sheba Medical Center
Sackler Faculty of Medicine

Positions
Director, Electrophysiology Unit and Retinal Research 
Laboratory, Goldschleger Eye Institute, Sheba 
Medical Center, Tel Hashomer

Senior Lecturer, Sackler Faculty of Medicine, Tel 
Aviv University

Member, Sagol School of Neuroscience, Tel Aviv 
University

ygal.rotenstreich@sheba.
health.gov.il 

Chair, Association for Research in Vision & 
Ophthalmology (ARVO) Ethics and Regulations in 
Human Research Committee 

Founder and Medical Director, Epitech-Mag Inc. Israel

Founder and Medical Director, EVERADS Inc. Israel

Medical Advisor, Accutome, Halma Inc. USA

Member, Sheba Medical Center Patent Committee

Immunofluorescence analysis (A), histopathology analysis (B) and MRI (C) for monitoring stem cell therapeutic effects in 
animal models. Multicolor OCT imaging (D) and chromatic multifocal pupilloperimetry (E) for objective structure & function 
clinical assessment. Nanotherapy for stem cell modulation (F). 

Neurodegeneration in the Eye 

ifatsher@gmail.com

Dr. Ifat Sher, Ph.D. 
Lab Manager & Senior Researcher

A B
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Research 
We lead basic science, translational medicine and 
clinical studies in an attempt to solve the unmet 
needs in neurodegenerative diseases in the eye 
and brain. The research focuses on clinical trials, 
basic science and translational medicine aimed at 
development of novel treatments and diagnostic 
tools for retinal degeneration and brain pathologies 
(such as Alzheimer disease and increased intracranial 
pressure) using a multidisciplinary approach in an 
attempt to discover treatments and develop drug 
delivery and diagnostic platforms for studying these 
leading incurable diseases.

Current research projects include: 
•	 Development of novel treatments for neuroretinal 

degeneration
•	 Development of innovative diagnostic tools for 

macular, retinal degeneration and optic nerve 
diseases

•	 The eye as a window to the brain – using 
retinal structure and function measurements 
as novel early and objective biomarkers for brain 
neurodegeneration diseases (e.g. Alzheimer’s 
disease and multiple sclerosis), brain injuries 
and brain tumors.

Publications
Skaat A, Sher I, Kolker A, Elyasiv S, Rosenfeld E, 
Mhajna M, Melamed S, Belkin M, Rotenstreich 
Y. Pupillometer-based objective chromatic 
perimetry in normal eyes and patients with retinal 
photoreceptor dystrophies. Invest Ophthalmol Vis 
Sci. 2013;54(4):2761-70. 

Rotenstreich Y, Belkin M, Sadetzki S, Chetrit A, 
Ferman-Attar G, Sher I, Harari A, Shaish A, Harats 
D. Treatment with 9- cis β-Carotene-Rich powder 
in patients with retinitis pigmentosa: A randomized 
crossover trial. JAMA Ophthalmol. 2013:1311-8.

Goldenberg-Cohen N, Banin E, Zalzstein Y, Cohen 
B, Rotenstreich Y, Rizel L, Basel-Vanagaite L, Ben-
Yosef T. Genetic heterogeneity and consanguinity 
lead to a “double hit”: homozygous mutations 
of MYO7A and PDE6B in a patient with retinitis 
pigmentosa. Mol Vis. 2013;19:1565-71. 

Meshi A, Belkin A, Koval T, Kornhouser T, Assia 
EI, Rotenstreich Y. An Experimental Treatment of 
Ocular Quinine Toxicity with High-Dose 9-cis Beta-
Carotene. Retin Cases Brief Rep. 2015;9(2):157-61. 

Tzameret A, Sher I, Belkin M, Treves A.J, Meir A, 
Nagler A, Levkovitch-Verbin H, Barshack I, Rosner 
M, Rotenstreich Y. Transplantation of human bone 
marrow mesenchymal stem cells as a thin subretinal 

layer ameliorates retinal degeneration in a rat model of 
retinal dystrophy. Exp. Eye Res. 2014;118: 135-144. 

Rotenstreich Y, Skaat A, Sher I, Kolker A, Rosenfeld 
E, Melamed S, Belkin M, Novel technique: a 
pupillometer-based objective chromatic perimetry. 
Ophthalmic Technologies XXIV, edited by Fabrice 
Manns, Per G. Söderberg, Arthur Ho, Proc. SPIE 
2014. 8930, Ophthalmic Technologies XXIV, 89300G 

Rotenstreich Y, Tzameret A, Levi N, Kalish S, Sher I, 
Zangen A, Belkin M, Repetitive magnetic stimulation 
improves retinal function in a rat model of retinal 
dystrophy. Proc. SPIE 2014. 8930, Ophthalmic 
Technologies XXIV, 893014.

van Huet R.A.C, Siemiatkowska A.M, Özgul RK, 
Hoyng C.B, Banin E, Sharon D, Rotenstreich Y, 
Theelen T, Collin R.W.J. van den Born , Klevering B.J. 
Retinitis pigmentosa associated with the ciliary MAK 
gene is relatively mild and includes no syndromic 
features. Acta Ophthalmologica 2015;93(1):83-94.

Rotenstreich Y, Tzameret A, Kalish SE, Belkin M, 
Meir A, Treves AJ, Nagler A, Sher I. A novel system 
for minimally invasive transplantation of bone marrow 
derived stem cells as a thin layer in the subretina and 
extravascular spaces of the choroid for treatment of 
retinal degeneration. Harefua. 154(2):84-88.

Beiderman Y, Belkin M, Rotenstreich Y, Zalevsky 
Z. Experimental Quantification of the Tactile Spatial 
Responsivity of Human Cornea. J Med Imag. 
2(1):016002.

Levy I, Sher I, Corem-Salkmon E, Ziv O, Meir A, 
Treves AJ, Nagler A, Kalter-Leibovici O, Margel S, 
Rotenstreich Y. Bioactive magnetic near Infra-
Red fluorescent core-shell iron oxide/human serum 
albumin nanoparticles for controlled release of growth 
factors for augmentation of human mesenchymal 
stem cell growth and differentiation. J Nanobiotech. 
13:34. 

Tzameret A, Sher I, Belkin M, Treves AJ, Meir A, 
Nagler A, Levkovitch-Verbin H, Rotenstreich Y*, 
Solomon AS*. (* Equal contribution, corresponding 
authors) Epiretinal transplantation of human bone 
marrow mesenchymal stem cells rescues retinal and 
vision function in a rat model of retinal degeneration. 
Stem Cell Res. 2015;15(2):387-94. 

Chibel R, Sher I, BenNer D, Mahajna M, Achiron 
A, Haj-Yahia S, Skaat A, Berchenko Y, Oberman 
B, Kalter-Leibovici O, Freedman L, Rotenstreich 
Y. Chromatic multifocal pupillometer for objective 
perimetry and diagnosis of patients with Retinitis 
Pigmentosa. Ophthalmology. 2016 (123):1898-1911.
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Rotenstreich Y, Tzameret A, Kalish SA, Bubis Ettel, 
Belkin M, Moroz I, Rosner M, Levy I, Margel S, Sher 
I. A minimally invasive adjustable-depth blunt injector 
for delivery of pharmaceuticals into the posterior 
pole. Acta Ophthalmologica. 2017;95(3):e197-e205.

Tzameret A, Kalish SA, Sher I, Meir A, Levy I, Margel 
S, Moroz I, Rosner M, Treves AJ, Nagler A, Belkin M, 
Rotenstreich Y. Long term-safety of transplantation 
of human bone-marrow mesenchymal stem cells in 
the extravascular spaces of the choroid of rabbits. 
Stem Cells International 2017:4061975.

Grants 
2015-2017	 Drug delivery of advanced therapies 

into the posterior pole, Moxie 
Foundation

2015-2017	 Microglia-targeted pharmacotherapy 
– a new therapeutic strategy for 
treating neuro-retinal degeneration, 
National Network of Excellence in 
Neuroscience, TEVA

2016-2017	 A Novel Portable Chromatic Multifocal 
Pupillometer for objective triage & 
assessment of head injuries, Israel 
Defense Force Health Research Grant 

2016-2017	 Determination of Physical Parameters 
Relevant to Ophthalmic Lasers, Israel 
Defense Force Health Research Grant 

2016-2018	 The association between retinal and 
medial temporal lobe structure and 
function in people with high risk for 
Alzheimer disease National Network 
of Excellence in Neuroscience, Israeli 
Science Foundation (ISF)

2016-2018	 Retinal structure and vasculature 
measures as novel objective 
biomarkers for Alzheimer diseases, 
National Network of Excellence in 
Neuroscience, TEVA
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Public Health
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Prof. Gabriel Chodick, Ph.D., MHA
Epidemiology & Preventive Medicine
School of Public Health 

Positions
Head, Epidemiology & Database Analysis Department, 
Maccabi Institute for Research & Innovation, Maccabi 
Healthcare Services

Associate Professor, Epidemiology & Preventive 
Medicine Division, School of Public Health, Tel Aviv 
University

Adjunct Investigator, Radiation Epidemiology Branch, 
Division of Epidemiology and Genetics, National 
Institute of Cancer, National Institutes of Health, 
Bethesda (MD), USA

Head, Academic Department of Public Health, 
Medical Division. Maccabi Healthcare Services 

Research 
Our primary research interests focuses on the use 
of Maccabi’s large database to examine multiple 
dimensions of health care quality, including 
safety (e.g. adverse effects of IVF, renal effects of 
chronic medications), efficacy and effectiveness of 
healthcare technologies (e.g. glycemic control and 
outcomes in patients treated with new generation 
therapies for diabetes), medical and economic 
burden of chronic diseases and health events (e.g. 
congestive heart failure, hepatitis C infections) as 
well as pharmacoepidemiology studies such as 
medication adherence studies (e.g. tamoxifen in 
breasr cancer patients) and pleiotropic effects (e.g. 
statins). Our other interests include health effects of 
low dose ionizing radiation and specifically cancer 
and cataract.
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Research
The "ultrafine hypothesis" suggests that smaller 
particles are more potent than larger particles at 
driving inflammation; leading to the initial proposal 
that respiratory ill health was associated with the 
number of ambient ultrafine particles. When first 

fireman@tlvmc.gov.il
http://www.tasmc.org.il/In-
ternalmed/Pulmonary/Pages/
allergy-lab.aspx

introduced in 1994, the "ultrafine hypothesis" met 
friendly skepticism, with opponents arguing that 
NSP (nano-sized particles) are very short-lived and 
disappear through heterogeneous and homogeneous 
aggregation within seconds or minutes and therefore 
are toxicologically irrelevant. This skeptical attitude 
has changed considerably. Research teams across 
the world are now working now on NSP, and there 
are multidisciplinary alliances among atmospheric 
scientists, epidemiologists, clinicians, and 
toxicologists, among others. Nonetheless, substantial 
research gaps continue to prevail. Most of the initial 
assessments of particulate burden and involvement 

Biological Monitoring Using Micro and Nano-Sized 
Particles Distribution Measurement in Biological 
Samples to Early Detect Health Impairment in 
Environmental and Occupational Lung Settings

Biological monitoring by measurement of  micro range particles in induced 
sputum samples

Figure 1
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of inflammatory and structural cells in occupational 
lung diseases were made in studies using fibreoptic 
bronchoscopy in conjunction with bronchoalveolar 
lavage (BAL). The relative invasiveness of this 
technique, however, has restricted the use of 
bronchoscopy to a limited number of specialised 
centres, and hampered its development into a 
practical and suitable tool for screening programmes, 
exposure evaluation or repeated follow-up of workers 
exposed to hazardous dust in large populations.

The ongoing search for non-invasive techniques 
has led to a number of development approaches, 
such as the examination of cells, quantification of 
biochemical mediators, and characterization of 
particulate matter in samples of induced sputum 
(IS) as well as the quantification of biochemical 
mediators and characterization of particulate matter 
in the condensation of exhaled breath exhaled 
breath condensate (EBC). In the last years, we have 
concentrated our research on the application of 
these techniques in occupational and environmental 
exposures:

•	 Particle size distribution (PSD) and dynamic 
shape characterization (DSC): The size and 
shape of the particles will be assessed from 
the rich cell fraction of the processed plugs 
with the Eyetech Analyzer and the analyzer's 
video channel (Donner Technologies, Israel) 
using a PSD method in the range of 0.5-3,600 
based on the time of transition theory where 
the duration of interaction between beam and 

Figure 2

C:  Biological monitoring by measuring ultrafine/nano ranged particles in 
induced sputum samples  (MsC thesis of Iris Szwarcfiter)

Nanosight LM20

particle provides a direct measurement of each 
particle's size (Fig 1).

•	 NSP measurement. The size and shape of the 
ultrafine particles (PM0.1) are assessed from 
the rich cell fraction of the processed plugs 
in the IS sample and the EBC sample, with 
the NanoSight LM20 using the Nanoparticle 
Tracking Analysis (NTA) method of visualizing 
and analyzing particles in liquids that relates the 
rate of Brownian motion to particle size. The rate 
of movement is related only to the viscosity of 
the liquid, the temperature and the size of the 
particle and is not influenced by particle density 
or refractive index (Fig 2).

We studied several populations: Workers exposed 
to hazardous dust at the Israel World Trade Center 
(WTC), dust-exposed firefighters in the USA ten 
months after the WTC disaster, dental technicians 
exposed to beryllium (funded by the Binational 
Science Foundation BSF 2007-2011), workers 
exposed to artificial stone dust and asthmatic children 
in the Tel Aviv area. Our ongoing research is on the 
field that characterize the mineral compositions of 
these particles and their biological effect.
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http://www.nanosight.eu/products/lm20
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Research 
The emergence of precision medicine technologies 
has allowed medical scientists to address complex 
questions which necessitate very large datasets 
and patients’ numbers. Unlike traditional methods 
such as randomized trials, the richness of very large 
sets of data enables more rapid advance toward 
personalized medicine. At the Maccabi Institute 
for Research & Innovation, we utilize large real-
world databases to investigate clinical issues for 
better provision of care and improved outcomes. 
In addition to traditional and pragmatical clinical 
trials, we condocut multiple observational analysis 
using advanced data platform to enable data 
science studies based on Maccabi’s database of 
2.5M members’ medical files. One example for 
personalized medicine is our newly developed 
method for identifying individuals at increased risk 
of harboring colorectal cancer by analyzing their 
complete blood counts records. We have developed a 
computational model using a large derivation dataset 
of over 450 000 Israeli individuals and validated it 
on 2 separate and independent datasets of primary 
care patients, consisting of over 139 000 Israeli and 
over 25 500 UK individuals. Our approach applies 
novel methods both in feature generation (where 
we use a set of linear models to handle sparse and 
irregular measurements along time) and in model 
construction (where we combined 2 tree-based 
models – RF and Gradient Boosting). We showed 
that our approach can detect 50% of CRC cases 3–6 

Shalev_v@mac.org.il 

months before diagnosis at 88% specificity in the 
Israeli dataset and 94% specificity in the UK dataset. 
The system is already successfully implemented in 
routine practice at Maccabi. 
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Brinton LA, Trabert B, Shalev V, Lunenfeld E, Sella 
T, Chodick G. In vitro fertilization and risk of breast 
and gynecologic cancers: a retrospective cohort 
study within the Israeli Maccabi Healthcare Services. 
Fertil Steril. 2013;99:1189-96.

Reis S, Doron S, Eisenberg R, Kuchnir Y, Azuri J, 
Shalev V, Ziv A. The impact of residents’ training 
in Electronic Medical Record (EMR) use on their 
competence: Report of a pragmatic trial. Patient 
Education and Counselling, 2013; 93:515-521.

Weitzman D, Shavit O, Stein M, Cohen R, Chodick 
G, Shalev V. Epidemiology of herpes zoster and its 

Using Medical Databases for Personalized Medicine



Sackler Faculty of Medicine Research 2018 Public Health213

complications: a population-based study in Israel. 
Journal of Infection 2013;67:463-9.

Eshel N, Raz R, Chodick G, Shalev V, Guindy M. The 
Invisible Patient: Characteristics of Elderly People 
who do not visit Primary Care Physicians. The Israel 
Journal of Health Policy Research 2013;2:7

Leshem-Rubinow E, Steinvil A, Rogowski O, Zeltser 
D, Berliner S, Weitzman D, Raz R, Chodick G, 
Shalev V. Hemoglobin Non Recovery Following 
Acute Myocardial Infarction is a Biomarker of 
Poor Outcome: A Retrospective Database Study. 
International Journal of Cardiology 2013;169:349-53.

Raz R, Lerner L, Shalev V, Chodick G, Gabis L. A 
Survey of Out-of-Pocket Costs for Children with 
Autism Spectrum Disorder in Israel. Journal of Autism 
and Developmental Disorders 2013;43: 2295-302.

Shalev V, Goldshtein I, Halpern Y, Chodick G. 
Association between persistence with statins and 
reduction of low density lipoprotein cholesterol: 
analysis of real-life data from community settings. 
Pharmacotherapy 2014;34:1-8

Trabert B, Chodick G, Shalev V, Sella T, Longnecker 
MP, McGlynn KA. Gestational diabetes and the risk 
of cryptorchidism and hypospadias. Epidemiology. 
2014;25:152-3

Flash -Luzzatti S, Weil C, Shalev V, Oron T, 
Chodick G. Long-term Secular Trends in the Age 
at Menarche in Israel: a systematic literature review 
and pooled analysis. Hormone Research in Pediatrics 
2014;81:266-271.

Arbel Y, Weitzman D, Raz R , Steinvil A, Zeltser D, 
Berliner B, Chodick G, Shalev V. Red Blood Cell 
Distribution Width and the Risk of Cardiovascular 
Morbidity and All-Cause Mortality: A population-
Based Study. Thrombosis and Haemostasis 
2014;111:300-307.

Dar L, Shalev V, Weitzman D, Chodick G, Arnson 
Y, Amital H. No male predominance in offspring of 
women with rheumatoid arthritis or systemic lupus 
erythematosus. Immunol Res. 2014;60:361-365.

Weitzman D, Chodick G, Shalev V, Grossman 
C, Grossman E. The prevalence and factors 
associated with resistant hypertension in a large 
health maintenance organization. Hypertension 
2014;64:501-507.

Coresh J, Turin TC, Matsushita K, Sang Y, Ballew 
SH, Appel LJ, Arima H, Chadban SJ, Cirillo M, 
Djurdjev O, Green JA, Heine GH, Inker LA10, Irie F, 
Ishani A, Ix JH, Kovesdy CP, Marks A, Ohkubo T, 
Shalev V, Shankar A, Wen CP, de Jong PE, Iseki 
K, Stengel B, Gansevoort RT, Levey AS; for the 

CKD Prognosis Consortium. Decline in Estimated 
Glomerular Filtration Rate and Subsequent Risk of 
End-Stage Renal Disease and Mortality. JAMA 2014 
25;311:2518-2531

Shalev V, Weil C, Raz R, Goldshtein I, Weitzman D, 
Chodick G. Trends in statin therapy initiation during 
the period 2000-2010 in Israel. European Journal of 
Clinical Pharmacology 2014;70:557-64

Levkovitch-Verbin H, Goldshtein I, Chodick G, 
Zigman N, Shalev V. The Maccabi Glaucoma Study: 
Prevalence and Incidence of Glaucoma in a Large 
Israeli Health Maintenance Organization. American 
Journal of Ophthalmology 2014;158:402-408

Sella T, Goren I, Shalev V, Shapira H, Zandbank 
J, Rosenblum J, Kimlin MG, Chodick G. Incidence 
Trends of Keratinocytic Skin Cancers and Melanoma 
in Israel 2006-2011. British Journal of Dermatology 
2015;172:202-7.

Endevelt R, Goren I, Sela T, Shalev V.Family history 
intake: a challenge to personalized approaches in 
health promotion and disease prevention.Isr J Health 
Policy Res. 2015;4:60.

Yu J, Goldshtein I, Shalev V, Chodick G, Ish-Shalom 
S, Sharon O, Modi A. Association of gastrointestinal 
events and osteoporosis treatment initiation in newly 
diagnosed osteoporotic Israeli women. Int J Clin 
Pract. 2015;69:1007-14.

Muhsen K, Chodick G, Goren S , Anis E , Ziv-Baran 
T , Shalev V, Cohen D. Change in incidence of clinic 
visits for all-cause and rotavirus gastroenteritis in 
young children following the introduction of universal 
rotavirus vaccination in Israel. Eurosurveillance 
2015;20

Giladi O, Steinberg DM, Peleg K, Tanne D, Givon 
A, Grossman E, Klein Y, Avigdori S, Greenberg G, 
Katz R, Shalev V, Salomon O.Head trauma is the 
major risk factor for cerebral sinus-vein thrombosis.
Thromb Res. 2016;137:26-9.

Chodick G, Levin M, Kleinerman RA, Shwarz M, 
Shalev V, Ashkenazi S, Horev G. Differences in 
characteristics of pediatric patients undergoing 
computed tomography between hospitals and 
primary care settings: implications for assessing 
cancer follow-up studies. Isr J Health Policy Res. 
2015;4:33.

Tunceli K, Goldshtein I , Yu S, Sharon O, Brodovicz 
K, Gadir N, Katzeff H, Voss B, Radican L, Chodick 
G, Shalev V, Maor Y, Karasik A. Adherence to 
treatment guidelines in Type 2 diabetes patients 
failing metformin monotherapy in a real-world setting. 
Diabetes Management 2015;5:17-24.



Sackler Faculty of Medicine Research 2018 Public Health214

Goldshtein I, Chandler J, Shalev V, Ish–Shalom, S, 
Nguyen, AM, Rouach V, Chodick, G. Osteoporosis in 
the community: findings from a novel computerized 
registry in a large health organization in Israel. J 
Aging Res Clin Practice 2015;4:59-65.

Chodick G, Weitzman D, Shalev V, Weil C, Amital 
H. Adherence with statins and the risk of psoriasis: 
A population-based cohort study. British Journal of 
Dermatology 2015;173:480-7.

Zelber-Sagi S, Ben-Assuli O, Rabinowich L, Green M, 
Goldstein A, Magid A, Shalev V, Shibolet O, Chodick 
G. The association between serum levels of uric-acid 
and Alanine aminotransferase in a population-based 
cohort. Liver Int. 2015;35:2408-15.

Nutman A, Chodick G, Shalev V. The potential effects 
of implementing the 2013 ACC/AHA cholesterol 
guidelines on the use of statins in a large health 
maintenance organization in Israel. Value in Health 
Regional Issues 2015;7:22-26.

Grams ME, Sang Y, Levey AS, Matsushita K, Ballew 
S, Chang AR, Chow EK, Kasiske BL, Kovesdy CP, 
Nadkarni GN, Shalev V, Segev DL, Coresh J, Lentine 
KL, Garg AX; Chronic Kidney Disease Prognosis 
Consortium. Kidney-Failure Risk Projection for the 
Living Kidney-Donor Candidate. N Engl J Med. 
2016;374:411-421.

Weil C, Nwankwo C, Friedman M, Kenet G, Chodick G, 
Shalev V. Epidemiology of hepatitis C virus infection 

in a large Israeli health maintenance organization. J 
Med Virol. 2016;88:1044-50.

Sharman Moser S, Yu J, Goldshtein I, Ish-Shalom 
S, Rouach V, Shalev V, Modi A, Chodick G. Cost 
and Consequences of Nonadherence With Oral 
Bisphosphonate Therapy: Findings From a Real-World 
Data Analysis. Ann Pharmacother. 2016;50:262-269

Goldshtein I, Shalev V, Zigman N, Chodick G, 
Levkovitch-Verbin H. The Maccabi Glaucoma Study: 
Treatment Patterns and Persistence With Glaucoma 
Therapy in a Large Israeli Health Maintenance 
Organization. J Glaucoma. 2016;25:e386-91.

Kinar Y, Kalkstein N, Akiva P, Levin B, Half EE, 
Goldshtein I, Chodick G, Shalev V. Development 
and validation of a predictive model for detection 
of colorectal cancer in primary care by analysis of 
complete blood counts: a binational retrospective 
study. J Am Med Inform Assoc. 2016;0:1–12

Goldstein D, Chodick G, Shalev V, Thorsted BL, 
Elliott L, Karasik A. Use of Healthcare Services 
Following Severe Hypoglycemia in Patients with 
Diabetes: Analysis of Real-World Data. Diabetes 
Therapy

Yu J, Goldshtein I, Shalev V, Chodick G, Ish-Shalom 
S, Sharon O, Modi A. Renal Impairment Among 
Postmenopausal Women With Osteoporosis From a 
Large Health Plan in Israel. Archives of Osteoporosis 
Archives of Osteoporosis 2015;10:



Sackler Faculty of Medicine Research 2018 Reproduction215

Reproduction

Mouse oocyte (Fyn – green), Actin – 
red). Credit: Mattan Levi, Ruth Shalgi



Sackler Faculty of Medicine Research 2018 Reproduction216

Prof. Ariel Hourvitz, M.D., MHA
IVF Unit, Department of Obstetrics and 
Gynecology, Chaim Sheba Medical Center, Tel-
Hashomer, Israel; Obstetrics and Gynecology, 
Sackler Faculty of Medicine

Positions
Associate Professor, Obstetrics and Gynecology, 
Sackler Faculty of Medicine

Senior Physician, IVF Unit

Director Reproduction Laboratory, Sheba Medical 
Center

Lab Director

Dr. Yuval Yung, Ph.D.

Email: yuval.yung@sheba.health.gov.il

Research 
Our laboratory’s aim is the molecular characterization 
of the ovulatory cascade in the human ovary. We 
undertook to systematically identify novel ovulation-
associated genes. Differentially expressed candidate 
genes (n = 1746) were identified by comparing 
the transcriptome of cumulus granulosa cells 
from compact pre-ovulatory germinal vesicle (GV) 
cumulus oocyte complexes with those of expanded 
post-ovulatory Metaphase II COCs. We assumed 
that differentially expressed genes likely serve as 
regulators of ovulation, cumulus expansion, and/or 

ariel.hourvitz@sheba.health.gov.il

oocyte maturation. To complete the identification 
of factors involved in the ovulatory process, we 
generated a library of global miRNAs involved in 
this process, and by bioinformatics tools link the 
ovulatory miRNA library with the mRNA library. The 
bioinformatics analysis enables us to identify new 
regulatory mechanisms responsible for the oocyte 
maturation process and ovulation.

The resulting database provides unprecedented 
insight into the processes and pathways involved 
in follicular maturation and ovulation. This effort led 
us to identify and characterize several new genes 
involved in the human ovulatory process such as 
sFRP4, ADAMTS-1, Decorin and Lumican. Recently, 
prompted by the observation that prostaglandin 
transporter (PGT) constitutes a highly expressed 
peri-ovulatory transcript, we set out to investigate 
the physiological role of this key transporter protein 
in the ovulatory process. We were able to show that 
PGT is an indispensable mediator of ovulation, the 
inhibitors of which may constitute potential novel 
candidates for non-hormonal contraception (Science 
Translational Medicine, 2016).

These studies will contribute significantly to the 
understanding of the complex process of ovulation in 

Folliculogenesis and Ovulation in the Human Ovary – 
Fertility Treatments and Control
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human which is central to the reproductive processes. 
The implications of improved understanding of this 
process may contribute to further development of 
strategies for in vitro maturation of oocytes and 
follicles, improve IVF success rates especially 
in difficult clinical conditions. Genes that their 
expression levels correlate with oocytes clinical 
outcome can be future markers for oocyte quality and 
selection. Elucidating new human ovulatory genes 
may contribute to our understanding of infertility 
conditions such as anovulation, and development 
of novel strategies for fertility control.
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precursor lesions of serous papillary carcinoma. 
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Yung Y, Aviel-Ronen S, Maman E, Rubinstein N, Avivi 
C, Orvieto R, Hourvitz A. Localization of Luteinizing 
Hormone Receptor Protein in the Human Ovary. Mol 
Hum Reprod. 2014;20:844-9. 
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transporter (PGT) as a potential mediator of ovulation. 
Science Translational Medicine. 2016;8(338):338ra68.

Abdallah Mansur, Michal Adir, Gil Yerushalmi, 
Hourvitz A, Hila Gitterman, Yuval Yung, Raoul 
Orvieto, Ronit Machtinger. Does BPA Alter Steroid 
Hormone Synthesis in Human Granulosa Cells In 
Vitro? Human Reproduction. 2016;31(7):1562-9.

Jigal Haas, Libby Ophir, Eran Barzilay, Ronit 
Machtinger, Yuval Yung, Raoul Orvieto*, Hourvitz 
A *. Standard hCG vs. double trigger for final oocyte 
maturation results in different granulosa cells gene 
expressions. Fertil Steril. 2016;106(3):653-659.

Haas J, Barzilay E, Hourvitz A, Dor J, Lipitz S, Yinon 
Y, Shlomi M, Shulman A. Outcome of early versus 
late multifetal pregnancy reduction. Reprod Biomed 
Online. 2016. pii: S1472-6483(16)30463-1.

Lerner-Geva L, Boyko V, Ehrlich S, Mashiach S, 
Hourvitz A, Haas J, Margalioth E, Levran D, Calderon 
I, Orvieto R, Ellenbogen A, Meyerovitch J, Ron-El 
R, Farhi A. Possible risk for cancer among children 
born following assisted reproductive technology in 
Israel. Pediatr Blood Cancer. 2016.
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Prof. Dror Meirow, M.D.
Fertility Preservation Research and Clinical Center
Sheba Medical Center, Tel-Hashomer

Positions
Fertility Preservation Center, Reproduction IVF, 
Division of Obstetrics and Gynecology, Sheba 
Medical Center and Tel Aviv University.

President, International Society for Fertility 
Preservation (ISFP) http://www.isfp-fertility.org/

Research
Our research center is specialized in fertility 
preservation. We have a fully equipped basic research 
laboratory, together with a large clinical database 
with a significant number of incoming patients. This 
makes our research center unique for high quality 
basic research with clinical relevancy. Our research 
focuses on: 

•	 Ovarian follicle research and the biological clock.
•	 Cryopreservation / transplantation of ovarian 

tissue and IVF.
•	 The effects of toxic agents and chemotherapy 

on reproduction and gametes.
•	 Modalities and agents that protect the gametes 

and prevent toxic damage.
•	 Genetic injury to the gametes.
•	 Methods 6to detect cancer cells in tissue.
•	 Endometrial receptivity.
•	 Interpreting cancer patients’ information regarding 

endocrine, reproductive and psychological 
effects. 

Publications 
Meirow D, Ra’anani H, Shapira M, et al (2016). 
Transplantations of frozen-thawed ovarian tissue 
demonstrate high reproductive performance and 
the need to revise restrictive criteria. Fertil Steril. 
106(2):467-74. 

Roness H, Kashi O, Meirow D (2016). Prevention 
of chemotherapy-induced ovarian damage. Fertil 
Steril. 105(1):20-9. 

Dror.Meirow@sheba.health.gov.il
Meirow@post.tau.ac.il

Carrillo L, Seidman DS, Cittadini E, Meirow D (2016). 
The role of fertility preservation in patients with 
endometriosis. J Assist Reprod Genet;33(3):317-23.

Meirow D, Roness H, Kristensen SG, Andersen CY 
(2015). Optimizing outcomes from ovarian tissue 
cryopreservation and transplantation; activation 
versus preservation. Hum Reprod. 30(11):2453-6

Shapira M, Raanani H, Meirow D et al (2015). BRCA 
mutation carriers show normal ovarian response in 
in vitro fertilization cycles. Fertil Steril. 104(5):1162-7. 

Perri T, Meirow D, Ben-Baruch G, Korach J et al 
(2015). Fertility treatments and invasive epithelial 
ovarian cancer risk in Jewish Israeli BRCA1 or BRCA2 
mutation carriers. Fertil Steril. 103(5):1305-12. 

Gavish Z, Roness H, Meirow D et al (2015). Follicle 
activation and ‘burn-out’ contribute to post-
transplantation follicle loss in ovarian tissue grafts: 
the effect of graft thickness. Hum Reprod. 30(4):1003. 

Shapira M, Raanani H, Cohen Y, Meirow D 
.)2014( Fertility preservation in young females with 
hematological malignancies. Acta Haematol. 132(3-
4):400-13. 

Meirow D, Raanani H, Kaufman B et al (2014). 
Tamoxifen co-administration during controlled 
ovarian hyperstimulation for in vitro fertilization 
in breast cancer patients increases the safety of 
fertility-preservation treatment strategies. Fertil Steril. 
102(2):488-495.e3. 

Roness H, Kalich-Philosoph L, Meirow D (2014). 
Prevention of chemotherapy-induced ovarian 
damage: possible roles for hormonal and non-
hormonal attenuating agents. Hum Reprod Update. 
20(5):759-74. 

Meirow D, Ra’anani H, Biderman H2014( ). Ovarian 
tissue cryopreservation and transplantation: a 
realistic, effective technology for fertility preservation. 
Methods Mol Biol. 1154:455-73. 

Fertility Preservation Research and Clinical Center
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Roness H, Gavish Z, Meirow D et al (2013). Ovarian 
follicle burnout: a universal phenomenon? Cell Cycle. 
12(20):3245-6. 

Kalich-Philosoph L, Roness H, Sredni B, Meirow 
D et al (2013). Cyclophosphamide triggers follicle 
activation and “burnout”; AS101 prevents follicle 
loss and preserves fertility. Sci Transl Med. 2013 
5(185):185. 

Chung K, Donnez J, Ginsburg E, Meirow D (2013). 
Emergency IVF versus ovarian tissue cryopreservation: 
decision making in fertility preservation for female 
cancer patients. Fertil Steril. 99(6):1534-42.
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Stem Cells & Regenerative 
Medicine

An artist’s view of how single-cell clones represented by a specific color emerge during kidney development, maintenance, 
and regeneration. Credit: Dekel Lab, Pediatric Stem Cell Research Institute, Sheba Medical Center. 
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Prof. Benjamin Dekel, M.D., Ph.D.
Division of Pediatric Nephrology, Pediatric Stem 
Cell Research Institute, Edmond and Lily Safra 
Children’s Hospital, Sheba Medical Center
Sackler Faculty of Medicine 

Positions
Head, Pediatric Stem Cell Research Institute, Sheba 
Medical Center

Director, Division of Pediatric Nephrology, Sheba 
Medical Center

Associate Professor, Dept. of Pediatrics, Sackler 
Faculty of Medicine

Adjunct Faculty, Dept. of Human Molecular Genetics 
& Biochemistry, Sackler Faculty of Medicine

Member, American Society of Clinical Investigation

President, Israel Stem Cell Society

Binyamin.Dekel@sheba.health.
gov.il

Research
Our laboratory takes a multi-disciplinary approach 
including genetics, genomics, molecular biology, 
biochemistry, and the development of preclinical 
human-mouse models to cast light on fundamental 
problems of kidney developmental biology, tissue 
regeneration, and cancer; while, at the same time, 
holding promise for novel disease therapies. Our 
central hypothesis is that normal and transformed 
tissue stem cells drive these processes and 
therefore we aim to discover such cells and study 
their molecular mechanisms. In the field of human 
kidney development and pediatric renal cancer 
(Wilms tumor), we have pioneered the identification 
and isolation of normal and malignant renal stem/
progenitor cells and have shown how these novel cell 
types are of relevance to human disease; on one hand 
utilization of the normal stem cells in tissue repair 
and regeneration and on the other hand development 
of targeted therapy against cancer stem cells and 
tumor eradication. These bench discoveries have 
been fundamental to translation to bedside; our 
approach for tumor stem cell eradication has already 
sparked a multicenter clinical trial for the treatment 
of patients with relapsing Wilms’ tumors.

Publications 
Bussolati B, Dekel B, Azzarone B, Camussi G. 
Human renal cancer stem cells. Cancer Lett. 
2013;338(1):141-6. 

Pode-Shakked N, Shukron R, Bahar S, Pri-Chen 
S, Tsvetkov P, Goldstein RS, Rom-Gross E, Mor Y, 
Fridman E, Goldmacher VS, Harari-Steinberg O, Mark-
Danieli M, Dekel B. Isolation and characterization of 
renal cancer initiating cells in Wilms tumor xenografts 
unveils new therapuetic targets. EMBO Mol Med, 
2013;5(1):18-37. 

From Developmental Biology to Normal and Cancer 
Stem Cells to Novel Therapeutics

The cover illustration shows how single-cell clones emerge 
during development, maintenance, and repair to generate 
a multicolored kidney. Dekel and colleagues report that 
continued growth of the mammalian kidney in adulthood is 
performed by lineage-restricted clonal progeny that continu-
ously add new epithelial cells to each segment of the kidney 
and are responsive to Wnt signaling. Lineage-restricted 
progenitors are also observed in development after renal epi-
thelial induction and during acute renal injury. Rainbow mice, 
which express one of four alternative fluorescent reporters in 
each cell, allow genetic lineage tracing of individual clones.
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Accompanying Focus Article: The Stem and 
Roots of Wilms Tumor, http://dx.doi.org/10.1002/
emmm.201202173.

Vivante A, Mark-Danieli M, Davidovits M, Harari-
Steinberg O, Omer D, Gnatek Y, Cleper R, Landau 
D, Kovalski Y, Weissman I, Eisenstein I, Soudack 
M, Wolf HR, Issler N, Lotan D, Anikster Y, Dekel B. 
Renal hypodysplasia associates with a WNT4 variant 
that causes aberrant canonical WNT signaling. J 
Am Soc Nephrol. 2013;24(4):550-8. 

Harari-Steinberg O* Metsuyanim S*, Omer D, Gnatek 
Y, Gershon R, Pri-Chen S, Ozdemir DD, Lerenthal 
Y, Noiman T, Ben-Hur H, Vaknin Z, Schenider DF, 
Aronow BJ, Goldstein RS, Buzhor E, Hohenstein P, 
Dekel B. Identification of human nephron progenitors 
capable of generation of kidney structures and 
functional repair of chronic renal disease. EMBO 
Mol Med 2013;5(10):1556-68. 

Buzhor E, Omer D, Harari-Steinberg O, Vax E, 
Metsuyanim S, Noiman T, Goldstein RS, Dekel B. 
Re-activation of NCAM1 defines a sub-population of 
human adult kidney epithelial cells with clonogenic 
and stem/progenitor properties. Am J Pathol 
2013;183(5):1621-33. 

Omer D, Harari-Steinberg O, Pleaniceanu O, Buzhor 
E, Metsuyanim S, Goldstein RS, Dekel B. Chromatin-
modifying agents reactivate embryonic renal stem/
progenitor genes in human adult kidney epithelial 
cells but abrogate dedifferentiation and stemness. 
Cell Reprogram 2013;15(4):281-92. 

Pode B, Bunjanover Y, Dekel B, Anikster Y. The 
bitterness of Glucose/Galactose: Novel mutations 
in the SLC5A1 gene. J Pediatr Gastroenterol Nutr 
2014;58(1):57-60. 

Shukrun R, Vivante A, Pleniceanu O, Vax E, Anikster 
Y, Dekel B**, Lotan D**. A human integrin-α3 mutation 
confers major renal developmental defects. PLoS 
One. 2014 12;9(3):e90879. **Equal senior authors, 
corresponding author (Dekel B) 

Rinkevich Y, Montoro DT, Contreras-Trujillo H, 
Harari-Steinberg O, Newman AM, Lim X, Van-
Amerongen R, Bowman A, Tsai JM, Nusse R, 
Longaker MT, *Weissman IL, *Dekel B. In vivo Clonal 
Analysis Reveals Lineage-Restricted Progenitor 
Characteristics in Mammalian Kidney Development, 
Maintenance and Regeneration. Cell Reports, 
2014;7(4):1270-83 (*equal last authors). 

Urbach A, Yermalovich A, Zhang J, Spina CS, Zhu 
H, Perez-Atayde AR, Shukrun R, Charlton J, Sebire 
N, Mifsud W, Dekel B, Pritchard-Jones K, Daley 
GQ. Lin28 sustains early renal progenitors and 

induces Wilms tumor. Genes and Development, 
2014;28(9):971-82. 

Shukrun R; Pode-Shakked N; Pleniceanu O, Omer 
D, Vax E, Pri-Chen S, Hu Q, Harari-Steinberg O, 
Huff V, Dekel B. Wilms’ tumor blastemal stem cells 
dedifferentiate to propagate the tumor bulk. Stem 
Cell Reports. 2014;3(1):24-33. 

Schlingmann KP, Ruminska J, Kaufmann M, Dursun 
I, Patti M, Kranz B, Pronicka E, Ciara E, Akcay T, 
Bulus D, Cornelissen EA, Gawlik A, Sikora P, Patzer 
L, Galiano M, Boyadzhiev V, Dumic M, Vivante A, 
Kleta R, Dekel B, Levtchenko E, Bindels RJ, Rust S, 
Forster IC, Hernando N, Jones G, Wagner CA, Konrad 
M. Autosomal-Recessive Mutations in SLC34A1 
Encoding Sodium-Phosphate Cotransporter 2A 
Cause Idiopathic Infantile Hypercalcemia. J Am Soc 
Nephrol. 2016 Feb;27(2):604-14.89. 

Romagnani P, Rinkevich Y, Dekel B. Current lineage 
tracing methods to study kidney regeneration, 
their limitations and advantages. Nat Rev Nephrol. 
2015;11(7):420-31

Sanyal M, Morimoto M, Baradaran-Heravi A, Choi 
K, Kambham N, Jensen K, Dutt S, Dionis-Petersen 
KY, Liu LX, Felix K, Mayfield C, Dekel B, Bokenkamp 
A, Fryssira H, Guillen-Navarro E, Lama G, Brugnara 
M, Lücke T, Olney AH, Hunley TE, Polat AI, Yis U, 
Bogdanovic R, Mitrovic K, Berry S, Najera L, Najafian 
B, Gentile M, Nur Semerci C, Tsimaratos M, Lewis 
DB, Boerkoel CF. Lack of IL7Rα expression in T cells 
is a hallmark of T-cell immunodeficiency in Schimke 
immuno-osseous dysplasia (SIOD). Clin Immunol. 
2015 Oct 21;161(2):355-365. 

Pode-Shakked N, Pleniceanu O, Gershon R, 
Shukrun R, Kanter I, Bucris E, Pode-Shakked B, 
Tam G, Tam H, Caspi R, Pri-Chen S, Vax E, Katz 
G, Omer D, Harari-Steinberg O, Kalisky T, Dekel B. 
Dissecting Stages of Human Kidney Development 
and Tumorigenesis with Surface Markers Affords 
Simple Prospective Purification of Nephron Stem 
Cells. Sci Rep. 2016;6:23562.

Gilboa Y, Perlman S, Pode-Shakked N, Pode-
Shakked B, Shrim A, Azaria-Lahav E, Dekel B, Yonath 
H, Berkenstadt M, Achiron R. Prenatal diagnosis of 
17q12 deletion syndrome: from fetal hyperechogenic 
kidneys to high risk for autism. Prenat Diagn. 2016 
36(11):1027-1032.

Perlman S, Lotan D, Dekel B, Kivilevitch Z, Hazan 
Y, Achiron R, Gilboa Y. Prenatal compensatory renal 
growth in unilateral renal agenesis. Prenat Diagn. 
2016;36(11):1075-1080. 
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Pleniceanu O, Shukrun R, Omer D, Vax E, Pode-
Shakked N, Alfandari H, Kanter I, Kalisky T, Vard-
Bloom N, Nagler A, Harari-Steinberg O, Arbiser 
J, Dekel B. PPAR is central to initiation and 
propagation of human angiomyolipoma suggesting 
its potential as a therapeutic target. EMBO Mol Med 
2017, In Press. 

Reviews and chapters
Pleancianu O, Dekel B. Book chapter: Stem Cells in 
Fetal Tissue (The Kidney as a Model) in Human Fetal 
Tissue Transplantation, Battacharya Ed. Springer-
Verlag London 2013. 

Shukrun R, Pode Shakked N, Dekel B. Targeted 
therapy aimed at cancer stem cells: Wilms’ tumor 
as an example. Pediatr Nephrol. 2014; 29(5):815-23.

Dziedzic K, Pleniceanu O, Dekel B. Kidney stem cells 
in development, regeneration and cancer. (Invited 
Review). Semin Cell Dev Biol. Semin Cell Dev Biol. 
2014;36:57-65 

Pleancianu O, Dekel B. Book chapter: Renal Stem 
Cells in Oxford Textbook of Clinical Nephrology (4th 
edition, Chief Ed. Neil Turner). Oxford University 
Press 2015.

Pleancianu O, Dziedzic K, Dekel B. From embryonic 
rudiments to renal stem/progenitor cells in Kidney 
Development, Disease, Repair and Regeneration, 
1st Edition (Ed. Little MH). Elsevier 2015.

Dekel B. The ever expanding kidney repair shop 
(Invited Editorial). J Am Soc Nephrol. J Am Soc 
Nephrol. 2016;27(6):1579-8
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Dr. Shoshana Greenberger, M.D., Ph.D.
Department of Dermatology
Sackler Faculty of Medicine

Positions
Senior Lecturer, Sackler Faculty of Medicine

 Director, Pediatric Dermatology Service, Lili
 Hospital, Sheba  Children’s  Edmond Safra  &
Medical Center

Lab aMnager

Dr. Gil Leichner Ph.D.

Research 
We study skin diseases with a focus on angiogenesis 
and lymphangiogenesis. Deficiency in development 
or function of the vascular or lymphatic vasculature 
causes various anomalies in humans, and active 

shoshana.greenberger@sheba.
health.gov.il

angiogenesis and lymphangiogenesis play a 
significant role in tumor metastasis. The presence 
of vascular anomalies can cause emotional and 
social problems. Moreover, some malformations are 
painful or even life-endangering. Current treatments 
for these diseases do not achieve optimal results. 
The goal of my research is to isolate and characterize 
the endothelial cells, the major cellular component 
of the vascular malformations in order to develop 
targeted therapy for these lesions. We apply cutting-
edge technologies including molecular biology, and 
microarray analysis to characterize the molecular 
paths that regulate the endothelium development. 
Other areas studied in the lab are editing in psoriasis 
and Cutaneous graft versus host disease

Laboratory for the Research of Skin Disease

Isolation and characterization of endothelial cells from lymphatic malformations. FACS (A) 
and immunofluorescence analyses shows pure lymphatic endothelium phenotype with 
reduced expression of the differentiation marker CD31.
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Publications 
Padeh S, Gerstein M, Greenberger S, Berkun Y. 
Chronic chilblains: the clinical presentation and 
disease course in a large paediatric series. Clin Exp 
Rheumatol. 2013.

Baum S, Gilboa S, Greenberger S, Pavlotsky F, 
Trau H, Barzilai A. Adjuvant Rituximab Therapy in 
Pemphigus: A Single-Center Experience of 18 Cases. 
J Dermatolog Treat. 2013.

Greenberger S, Berkun Y, Ben-Zeev B, Levi YB, 
Barziliai A, Nissenkorn A Dermatologic manifestations 
of ataxia-telangiectasia syndrome.. J Am Acad 
Dermatol. 2013;68(6):932- 

Greenberger S, Bischoff J. Pathogenesis of infantile 
haemangioma. Br J Dermatol. 2013.

Jacoby E, Barzilai A, Laufer J, Pade S, Anikster 
Y, Pinhas-Hamiel O, Greenberger S. Neonatal 
Hyperpigmentation – Diagnosis of Familial 
Glucocorticoid Deficiency with a Novel Mutation 
in MC2R. Pediatr Dermatol. Accepted for publication

 Solomon M, Schwartz E, Pavlotzky F, Sakka N, 
Barzilai, A, Greenberger S. Leishmania tropica in 
children: A retrospective study. J Am Acad Dermatol. 
2014;71(2):271-7.

Vodo D, Sarig O, Peled A, Frydman M, Greenberger 
S, Sprecher E. Autosomal dominant cutis laxa 
resulting from an intronic mutation in ELN. Exp 
Dermatol. 2015.

Keidan I, Ben-Menachem E, Greenberger S. Safety 
of extravasated sodium bicarbonate. Resuscitation. 
2015.

Helfand AM, Nouriel A, Zisquit J, Barzilai A, 
Greenberger S. Segmental neurofibromatosis 
presenting with congenital excessive skin folds. 
Dermatol Pract Concept. 2015;5(2):105-7

Oz-Levi D, Weiss B, Lahad A, Greenberger S, 
Pode-Shakked B, Somech R, Olender T, Tatarsky 
P, Marek-Yagel D, Pras E, Anikster Y, Lancet D. . 
Exome sequencing as a differential diagnosis tool: 
resolving mild trichohepatoenteric syndrome. Clin 
Genet. 2015;87(6):602-3.

 Golan T, Messer AR, Amitai-Lange A, Melamed 
Z, Ohana R, Bell RE, Kapitansky O, Lerman G, 
Greenberger S, Khaled M, Amar N, Albrengues 
J, Gaggioli C, Gonen P, Tabach Y, Sprinzak D, 
Shalom-Feuerstein R, Levy C. Interactions of 
Melanoma Cells with Distal Keratinocytes Trigger 
Metastasis via Notch Signaling Inhibition of MITF. 
Mol Cell. 2015;59(4):664-76.

 Unusual forms of cutaneous leishmaniasis due 
to Leishmania major. Solomon M, Greenberger 
S, Baum S, Pavlotsky F, Barzilai A, Schwartz E. J 
Eur Acad Dermatol Venereol. 2016;30(7):1171-5.

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 
O, Vaknine H, Brenner R, Zinger A, Schroeder 
A, Gonen P, Khaled M, Erez N, Hoheisel JD, 
Levy C. Melanoma miRNA trafficking controls 
tumour primary niche formation. Nat Cell Biol. 
2016;18(9):1006-17.
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Prof. Dalit Ben Yosef, Ph.D.
IVF Lab and Wolfe PGD-Stem Cell Lab
Tel Aviv Sourasky Medical Center
Department of Cell and Developmental Biology
Sackler Faculty of Medicine

hESCs in Development, Genetic Disorders and Cell Therapy

dalitb@tlvmc.gov.il

hadaram@tlvmc.

yoavma@tlvmc.gov.il

Dr. Hadar Amir, M.D., Ph.D.

Dr. Yoav Mayshar, Ph.D.

Positions
Dalit Ben Yosef 

Director, IVF Lab and Wolfe PGD-Stem Cell Lab, Tel 
Aviv Sourasky Medical Center

Professor, Department of Cell and Developmental 
Biology, Sackler Faculty of Medicine

Research
The Wolfe PGD-Stem Cell Lab focuses on studying 
issues related to early embryonic and developmental 
processes, genetic disorders and different aspects 
of cell therapy using our unique collection of PGD-
derived human embryonic stem cells (hESCs).

We derive hESCs directly from affected embryos, which 
are obtained as a by-product of the preimplantation 
genetic diagnosis (PGD) procedure. PGD is performed 
for couples at high risk of transmitting a genetic 
defect and who wish to ensure the birth of a healthy 
child. It requires in vitro fertilization (IVF), which makes 
the pre-implantation embryos available for biopsy 
and single-cell molecular analysis. Following IVF-
PGD, embryos diagnosed as being disease-free are 

transferred into the uterus for implantation, whereas 
the affected embryos that would be otherwise 
discarded are used to establish hESC lines that 
carry the naturally inherited mutations. This setup 
provides the benefit of efficient coordination between 
the generously donated affected embryos and the 
stem cell lab that focuses on researching these very 
unique samples. By means of these capabilities, we 
have already established >50 mutant hESC lines 
associated with 18 different inherited disorders.

These lines make it possible for us to study the 
molecular and pathophysiological mechanisms 
underlying the genetic disease of which they were 
diagnosed. In addition, since we have a large 
collection of hESC lines derived under the same 
conditions, we are able to perform different studies 
on the pluripotent, genetic and epigenetic properties 
of these cells.

Publications
Ben-Yosef, D., Boscolo, F. S., Amir, H., Malcov, M., 
Amit, A., and Laurent, L. C. (2013). Genomic analysis 
of hESC pedigrees identifies de novo mutations and 

mailto:hadaram@tlvmc.gov.il
mailto:yoavma@tlvmc.gov.il
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enables determination of the timing and origin of 
mutational events. Cell Rep 4, 1288-1302.

Gafni, O., Weinberger, L., Mansour, A. A., Manor, Y. 
S., Chomsky, E., Ben-Yosef, D., Kalma, Y., Viukov, 
S., Maza, I., Zviran, A., et al. (2013). Derivation of 
novel human ground state naive pluripotent stem 
cells. Nature 504, 282-286.

Telias, M., Segal, M., and Ben-Yosef, D. (2013). 
Neural differentiation of Fragile X human Embryonic 
Stem Cells reveals abnormal patterns of development 
despite successful neurogenesis. Dev Biol 374, 
32-45.

Telias, M., Segal, M., and Ben-Yosef, D. (2014). 
Electrical maturation of neurons derived from human 
embryonic stem cells. F1000Res 3, 196.

Telias, M., and Ben-Yosef, D. (2014). Modeling 
neurodevelopmental disorders using human 
pluripotent stem cells. Stem Cell Rev 10, 494-511.

Telias, M., and Ben-Yosef, D. (2015). Neural 
stem cell replacement: a possible therapy for 
neurodevelopmental disorders? Neural Regen Res 
10, 180-182.

Telias, M., Kuznitsov-Yanovsky, L., Segal, M., and 
Ben-Yosef, D. (2015). Functional Deficiencies in 
Fragile X Neurons Derived from Human Embryonic 
Stem Cells. J Neurosci 35, 15295-15306.

Telias, M., Mayshar, Y., Amit, A., and Ben-Yosef, D. 
(2015). Molecular mechanisms regulating impaired 
neurogenesis of fragile X syndrome human embryonic 
stem cells. Stem Cells Dev 24, 2353-2365.

Shpiz, A., Kalma, Y., Frumkin, T., Telias, M., Carmon, 
A., Amit, A., and Ben-Yosef, D. (2015). Human 
embryonic stem cells carrying an unbalanced 
translocation demonstrate impaired differentiation 
into trophoblasts: an in vitro model of human 
implantation failure. Mol Hum Reprod 21, 271-280.

Shpiz, A., Ben-Yosef, D., and Kalma, Y. (2016). 
Impaired function of trophoblast cells derived from 

Left: HESCs are derived from PGD embryos affected by genetic disorders. Right: Neurons derived from HESCs: A. Neurons 
(MAP2, red) and glia (GFAP, green) from fragile X HESCs at day 128 of differentiation. B, C Neurons (Tuj1, green) from normal 
HESCs express FMRP (red) throughout differentiation (B, C: early and late differentiation, respectively). D. Neurons (Tuj1, 
green) created by transcription factor induced directed differentiation silence FMRP (red) by day 14 (Tuj1neg rat astrocyte 
feeder cells are labeled; whereas Tuj1pos HESC derived neurons are not).
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translocated hESCs may explain pregnancy loss in 
women with balanced translocation (11;22). J Assist 
Reprod Genet 33, 1493-1499.

Bar-El, L., Kalma, Y., Malcov, M., Schwartz, T., Raviv, 
S., Cohen, T., Amir, H., Cohen, Y., Reches, A., Amit, 
A., and Ben-Yosef, D. (2016). Blastomere biopsy for 
PGD delays embryo compaction and blastulation: 
a time-lapse microscopic analysis. J Assist Reprod 
Genet 33, 1449-1457.

Telias, M., Segal, M., and Ben-Yosef, D. (2016). 
Immature Responses to GABA in Fragile X Neurons 
Derived from Human Embryonic Stem Cells. Front 
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