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Annual Meeting 
Ma’ale Hachamisha, January 30,2013 

Program Outline 

08:15 - 09:20  Registration and coffee 

09:20 - 10:50  Morning Sessions:  

A (Shaked 1) + B (Shaked 2) 

10:50 - 11:15  Coffee break 

11:15 - 12:45   Morning Sessions:  

C (Shaked 1) + D (Shaked 2) + E (Shaked 3) 

12:45 - 14:00  Lunch and poster session 

14:00 - 15:00  Magnes Plenary Lecture (General Assembly) 

15:00 - 15:15  Coffee break and business meeting 

15:15 - 16:45  Afternoon Sessions:  

F (Shaked 1)  + G (Shaked 2) 

16:45    Concluding Remarks and Students' Awards  
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Program 

09:20-10:50      Morning Sessions 1 

Session A (Shaked 1): 

Cancer theranostics  

 

Chairs: Ronit Satchi-Fainaro, Tel-Aviv University 
Galia Blum, Hebrew University of Jerusalem 

 
09:20-09:45    Irit Sagi  Weizmann Institute of Science 

Mechanistic study of cancer associated tissue remodeling  
enzymes: from biophysics to clinical applications 

 
09:45-10:10   Rotem Karni  Hebrew University of Jerusalem  

Alternative splicing changes as predictive markers for 
personalized medicine 

 
10:10-10:35   Rachela Popovtzer  Bar Ilan University  

Cancer theranostics with targeted gold nanoparticles 
 
10:35-10:50   Yosi Shamay (student of Ayelet David) Ben-Gurion University  

Effective anti-metastatic activity and imaging of E-selectin 
targeted polymer-peptide conjugate in-vivo 

 

Session B (Shaked 2): 

Molecular Mechanisms underlying neuropsychiatric   disorders  

 
Chairs:  Gal Yadid, Bar Ilan University 

Haim Belmaker, Ben Gurion University 

 
09:20-09:45   Albert Pinhasov  Ariel University Center of Samaria 

Dominance and submissiveness –insight into affective 
disorders’ etiology and treatment 

 
09:45-10:10   Alon Chen Weizmann Institute of Science  

The role of microRNAs in stress-induced psychopathologies.  
 
10:10-10:35  Ronen H. Segman  Hadassah University Hospital  

Differential mononuclear cell gene expression in post partum 
depression.  

 
10:35-10:50   Avia Merenlender Wagner (student of Ilana Gozes), Tel Aviv 

University  
A molecular approach to schizophrenia: mechanism of 
protection in a microtubules-deficient (STOP-knockout) 
mouse  
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10:50-11:15      Coffee Break 

11:15-12:45  Morning Sessions  2 

Session C (Shaked 1): 

Nano-therapeutics  
 
Chairs:  Ido Bachelet, Bar Ilan University  

Tal Dvir, Tel-Aviv University 

 
 
11:15-11:40   Dan Peer  Tel-Aviv University  

Manipulating blood cancers with Nanomedicines 
 
11:40-12:05   Emil Ruvinov  Ben-Gurion University  

Injectable hydrogel containing affinity-driven self-assembled 
nanoparticles for therapeutic applications 

 
12:05-12:30  Avi Schroeder  Technion  

Focused Cancer Treatment: From miniature devices to programmed 
nanoparticles 

 
12:30-12:45   Yaniv Amir (student of Ido Bachelet), Bar Ilan University  

Immune evasion by therapeutic nanorobots 
 

Session D (Shaked 2):  

The Cholinergic System - Physiology, Neuroimmunology and Toxicology 

 
 Chairs: Eugenia Shilderman, Israel Institute for Biological Research 
 Gabi Amitai, Israel Institute for Biological Research 

 
11:15-11:40   Talma Brenner  Hadassah Medical Center  

Cholinergic regulation of immune responses 
 
11:40-12:05   Shahaf Katalan  Israel Institute for Biological Research  

Toxic cardio-respiratory effects of the ChE-inhibitor sarin in 
anesthetized and unanesthetized pigs 

 
12:05-12:30   Uri Nili  Israel Institute for Biological Research  

Novel antidotal treatments against chemical warfare ChE inhibitors 
agents  

 
12:30-12:45   Shani Shenhar-Tsarfaty (student of Mona Soreq), Hebrew 

University of Jerusalem  
Cholinesterase-targeted MicroRNAs in stroke recovery 
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Session E (Shaked 3):  

Modulations of environmental heat and light stressors - is it always 

vicious?  

Chairs: Michal Horowitz, Hebrew University of Jerusalem 

Abraham Haim, University of Haifa 
 
11:15-11:40    Oren Froy  Hebrew University of Jerusalem  

The interrelations between the circadian clock and metabolism 
 
11:40-12:05   Esther Shohami  Hebrew University of Jerusalem  

Chronic heat confers neuroprotection and diminishes post traumatic 
brain injury harmful consequences 

 
12:05-12:30   Yuval Heled  Institute of Military Physiology, IDF  

Cross tolerance between heat and hypoxia- from the bench to the 
field 

 
12:30-12:45   Katy Tal (student of Noga Kronfeld-Schor) Tel-Aviv University  

Effects of morning and evening bright light treatment on short-
photoperiod induced depression- and anxiety-like behaviors in a 
diurnal rodent model. 

  
 
12:45 - 14:00    Lunch and poster session 

 

********************************************* 

14:00 - 15:00    Magnes Plenary Lecture (General Assembly) 

     Prof. Clifford J. Woolf  Harvard Medical School 
 

Unexpected interactions between sensory neurons and  

the immune system 

 

********************************************* 

 

15:00 - 15:15  Coffee break and business meeting 
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15:15-16:45  Afternoon Sessions  2 

 
Session F (Shaked 1): 
 

Drug Addiction: from genes to behavior  
 
Chairs:  Rami Yaka, Hebrew University of Jerusalem 

Segev Barak, Tel-Aviv University 
 
15:15-15:40    Rami Yaka  Hebrew University of Jerusalem  

Erasing the unforgettable pleasure of cocaine    
 
15:40-16:05   Gal Yadid  Bar Ilan University  

β-endorphin via the delta opioid receptor is a major factor in 
incubation of cocaine craving 

 
16:05-16:30  Ami  Citri  Hebrew University of Jerusalem  

Transcription networks provide a window into the neural circuitry of 
addiction 

 
16:30-16:45   Noga Zilka  (student of Avraham Zangen) Ben-Gurion University.  

The co-morbidity of depression and drug addiction: Who is the 
chicken and who is the egg? 

 
Session G (Shaked 2):  

Novel mechanistic aspects of neuropeptides action 

 
Chairs:  Philip Lazarovici, Hebrew University of Jerusalem 
              Ephraim Yavin, Weizmann Institute of Science                  

 
15:15-15:40   Andrea Levi  Institute of Neurobiology and Molecular Medicine, 

CNR, Rome, Italy  
VGF-knockout mice teach a lesson in nutrition and metabolism 

 
15:40-16:05   Ilana Gozes  Tel Aviv University  

Unraveling the mystery of activity-dependent neuroprotective protein 
and family members 

 
16:05-16:30   Philip Lazarovici  Hebrew University of Jerusalem  

NGF is a novel angiogenic factor inducing therapeutic 
neovascularization in a rabbit model of limb ischemia 

 
16:30-16:45   Maya Lebow (student of Alon Chen) Weizmann Institute of Science 

Susceptibility to PTSD-like behavior is mediated by CRF receptor 
type 2 levels in the bed nucleus of the stria terminalis  

 
 

16:45     Concluding Remarks and Students' Awards  
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Session A 

 

 

 

 

Cancer theranostics 
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Mechanistic study of cancer associated tissue remodeling enzymes: 

from biophysics to clinical applications 

Irit Sagi 

 The Weizmann Institute of Science, Rehovot 76100, ISRAEL 

irit.sagi@weizmann.ac.il 

Extracellular matrix (ECM) remodeling processes are well coordinated involving versatile 

dynamic and reciprocal dialogues, between matrix proteins and the cellular components. 

Importantly, extensive tissue remodeling during cancer and inflammatory stages drew 

attention to enzymatic proteolysis of the ECM. Defined enzymes, e.g. matrix 

metalloproteinases (MMPs), a disintegrin and metalloproteinase with thrombospondin motifs 

(ADAMTS), plasmin, and cathepsin G (serine proteases), have been shown to degrade 

various yet selective ECM proteins, while ECM fragments and their receptors were shown in-

vivo to be directly involved in tissue remodeling during various physiological and 

pathological processes. This underscores the idea that ECM proteolytic reaction mechanisms 

may well have implications that go beyond modifying the structural environment of cells and 

tissues, representing master switches in the regulation of critical biological processes 

instructing cell behavior. Subsequently, various ECM molecules and enzymes are currently 

targeted as key players in many pathological conditions. The hierarchical importance of 

proteases in a system is influenced by specific activity of the protease, redundancy, 

expression levels, temporal–spatial distribution, zymogen activation, protease turnover and 

inhibition properties, all which are crucial issues in both diagnostic tools and drug 

development. In my talk I will discuss the design of novel therapeutic and diagnostic tools 

targeting ECM remodeling enzymes. In addition, I will discuss progress in analyzing ECM 

remodeling processes using newly emerged imaging tools.  

 

https://mail1.ekmd.huji.ac.il/owa/redir.aspx?C=RHsbsuFbB0m3S2SyheKlgErsGry5vs8I7oCqiXDcT4uVHfGqNLfc1RTOD_DfB2hkNjSbGRgtLaQ.&URL=mailto%3airit.sagi%40weizmann.ac.il
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Alternative splicing changes as predictive markers for personalized 

medicine 

 

Golan-Gerstl, R
1
., Shilo, A

1
., Ben Hur, V

1
., Loinger, I

1
., Reich, R

2
., 

Davidson, B
3
., Jacobs, J

4
.,. Cesarkas, K

4
., Rechavi, G

4
. and Karni, R

1
. 

 

1. Department of Biochemistry and Molecular Biology, 2. Institude for Drug 

Research, Hebrew University-Hadassah Medical School, Ein Karem, 91120, 

Jerusalem, Israel. 3. Department of Pathology, Oslo University Hospital, 

Norwegian Radium Hospital, 0424, Oslo, Norway. 4. Cancer Research Center, 

Chaim Sheba Medical Center, Tel Hashomer, 52621, Israel. 

rotemka@ekmd.huji.ac.il 

 

Background: Even though major advances in basic and clinical research, the 

molecular basis for cancer is not fully understood. Thus, a better understanding of the 

molecular basis for tumor development and the concurrent identification of specific 

targets for cancer therapy, are greatly needed.  

 

Results: Our bioinformatics and experimental analysis of many tumor samples from 

different stages of cancer development shows that a splicing factors such as SRSF1, 

SRSF6 and hnRNPA2/B1 are over-produced in many cancers compared to the 

corresponding normal tissues. Moreover, factors like hnRNP A2/B1 are up-regulated 

in the metastatic stages of breast cancer (the deadliest stage of breast cancer) 

compared to the primary tumor. Furthermore, patients with extra copies of these genes 

in their tumors show poor prognosis, while patients in whom the genes is deleted, 

show better prognosis than the average. Silencing of these splicing factors inhibits 

tumorigenesis and metastasis indicating that these splicing factors are bona fide 

cancer-causing genes (oncogenes) several cancers. Because these splicing factors are 

broad regulators of the fundamental step in gene expression called RNA alternative 

splicing, we hypothesize that their overexpression will change the splicing program of 

a large set of target genes which probably involved in survival, motility, invasiveness 

and other cancerous properties of tumor cells. We aim to reveal the full spectrum of 

their splicing targets using RNA deep sequencing. Several splicing targets of these 

splicing factors are key components of signal transduction pathways. We identified 

several splicing events which affect signaling in novel ways and can also serve as 

predictive markers for the efficacy of drugs that inhibit these signaling pathways. 

 

Conclusions: We believe that results identified new biomarkers for diagnosis and 

prognosis of cancer patients, new molecular aspects of cancer initiation and 

metastasis, and provide new opportunities for cancer therapy. 

  

https://mail1.ekmd.huji.ac.il/owa/redir.aspx?C=RHsbsuFbB0m3S2SyheKlgErsGry5vs8I7oCqiXDcT4uVHfGqNLfc1RTOD_DfB2hkNjSbGRgtLaQ.&URL=mailto%3arotemka%40ekmd.huji.ac.il
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Cancer Theranostics with Targeted Gold Nanoparticles 
 

Kobi Jakobsohn, Malka Shilo, Rinat Ankri, Menachem Motiei & Rachela 

Popovtzer 
 

Faculty of Engineering and the Institute of Nanotechnology and Advanced Materials, 

Bar–Ilan University, Israel. 

rachela.popovtzer@gmail.com 

 
 

A critical problem in the treatment of cancer today is the inability to identify micro 

sized tumors, and even when identified, the treatment of such tumors and metastases 

entails the destruction of normal tissue. While surgical excisions of tumors are highly 

effective, residual micro-metastases and un-resected positive-margins are the main 

cause of disease recurrence. In this talk I will describe the development of gold 

nanoparticles and their potential use both as an imaging contrast agent and as targeted 

therapy.   

 

 

  

https://mail1.ekmd.huji.ac.il/owa/redir.aspx?C=RHsbsuFbB0m3S2SyheKlgErsGry5vs8I7oCqiXDcT4uVHfGqNLfc1RTOD_DfB2hkNjSbGRgtLaQ.&URL=mailto%3arachela.popovtzer%40gmail.com
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Effective anti-metastatic activity and imaging of E-selectin targeted 

polymer-peptide conjugate in-vivo 
 

Yosi Shamay
1
, Gonen Ashkenazy

2
 and Ayelet David

1
. 

1
Department of Biochemistry and Clinical Pharmacology,

2
Department of 

Chemistry, Ben Gurion University of the Negev, Beer Sheva,  Israel. 

yosi.shamay@gmail.com and ayeletda@exchange.bgu.ac.il 

  

Background: The selective expression of endothelial adhesion molecule, E-selectin 

at sites of cancer and inflammation provides an opportunity to target 

chemotherapeutic drugs and imaging agents to these diseased regions  

   

Results: We designed and prepared N-(hydroxypropyl)methacrylamide (HPMA) 

copolymers displaying the high affinity E-selectin binding peptide (Esbp, primary 

sequence DITWDQLWDLMK) as targeting ligand, and in which the drug 

Doxorubicin (DOX) was  attached to the polymeric backbone via a spacer containing 

pH-labile hydrazide group (P-(Esbp)-DOX, where P designates the HPMA copolymer 

backbone). The hydrazone linkage is stable in the blood circulation at pH 7.4, but 

hydrolytically degradable in mildly acidic endosomal or lysosomal compartments of 

the target cells or in acidic tumor environment, and thus can control the intracellular 

release of the DOX moieties. The cytotoxicity and intracellular fate of P-(Esbp)-DOX 

in various endothelial cells was shown to be selective to E-selectin expressing cells 

with a 150-fold improved cytotoxicity relative to non-targeted P-DOX conjugates. 

Mice bearing lung metastases of B16 melanoma received a single treatment (IV) of P-

(Esbp)-DOX or controls (P-DOX, DOX, PBS). Only the P-(Esbp)-DOX treated group 

showed significant prolonged survival and even complete remission in some cases. 

For imaging purposes, the near-IR fluorescence molecule IR783 was linked to the 

polymer-peptide conjugate to give P-(Esbp)-IR783. The biodistribution of this 

conjugate in mice bearing metastases was compared to that of healthy mice and 

shown to accumulate mainly in diseased tissue as well as in the liver and kidneys.     

 

Conclusions: E-selectin targeted therapy and diagnostic was shown to be effective in-

vivo in murine models and might be potentially beneficial for human cancer patients.  

 

  

 

  

https://mail1.ekmd.huji.ac.il/owa/redir.aspx?C=RHsbsuFbB0m3S2SyheKlgErsGry5vs8I7oCqiXDcT4uVHfGqNLfc1RTOD_DfB2hkNjSbGRgtLaQ.&URL=mailto%3ayosi.shamay%40gmail.com
mailto:ayeletda@exchange.bgu.ac.il
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Molecular Mechanisms underlying 

neuropsychiatric disorders 
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Effective anti-metastatic activity and imaging of E-selectin targeted 

polymer-peptide conjugate in-vivo 
 

Yosi Shamay
1
, Gonen Ashkenazy

2
 and Ayelet David

1
. 

1
Department of Biochemistry and Clinical Pharmacology,

2
Department of 

Chemistry, Ben Gurion University of the Negev, Beer Sheva,  Israel. 

yosi.shamay@gmail.com and ayeletda@exchange.bgu.ac.il 

  

Background: The selective expression of endothelial adhesion molecule, E-selectin 

at sites of cancer and inflammation provides an opportunity to target 

chemotherapeutic drugs and imaging agents to these diseased regions  

   

Results: We designed and prepared N-(hydroxypropyl)methacrylamide (HPMA) 

copolymers displaying the high affinity E-selectin binding peptide (Esbp, primary 

sequence DITWDQLWDLMK) as targeting ligand, and in which the drug 

Doxorubicin (DOX) was  attached to the polymeric backbone via a spacer containing 

pH-labile hydrazide group (P-(Esbp)-DOX, where P designates the HPMA copolymer 

backbone). The hydrazone linkage is stable in the blood circulation at pH 7.4, but 

hydrolytically degradable in mildly acidic endosomal or lysosomal compartments of 

the target cells or in acidic tumor environment, and thus can control the intracellular 

release of the DOX moieties. The cytotoxicity and intracellular fate of P-(Esbp)-DOX 

in various endothelial cells was shown to be selective to E-selectin expressing cells 

with a 150-fold improved cytotoxicity relative to non-targeted P-DOX conjugates. 

Mice bearing lung metastases of B16 melanoma received a single treatment (IV) of P-

(Esbp)-DOX or controls (P-DOX, DOX, PBS). Only the P-(Esbp)-DOX treated group 

showed significant prolonged survival and even complete remission in some cases. 

For imaging purposes, the near-IR fluorescence molecule IR783 was linked to the 

polymer-peptide conjugate to give P-(Esbp)-IR783. The biodistribution of this 

conjugate in mice bearing metastases was compared to that of healthy mice and 

shown to accumulate mainly in diseased tissue as well as in the liver and kidneys.     

 

Conclusions: E-selectin targeted therapy and diagnostic was shown to be effective in-

vivo in murine models and might be potentially beneficial for human cancer patients.  

 

  

 

  

https://mail1.ekmd.huji.ac.il/owa/redir.aspx?C=RHsbsuFbB0m3S2SyheKlgErsGry5vs8I7oCqiXDcT4uVHfGqNLfc1RTOD_DfB2hkNjSbGRgtLaQ.&URL=mailto%3ayosi.shamay%40gmail.com
mailto:ayeletda@exchange.bgu.ac.il
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The role of microRNAs in stress-induced psychopathologies 
 

Chen A. 

 

Department of Neurobiology, Weizmann Institute of Science, Rehovot, Israel 

Alon.Chen@weizmann.ac.il 
 

The link between dysregulated serotonergic activity and depression and anxiety 

disorders is well established, yet the molecular mechanisms underlying these 

psychopathologies are not fully understood. Here, we explore the role of microRNAs 

in regulating serotonergic (5HT) neuron activity. To this end, we determined the 

specific microRNA “fingerprint” of 5HT neurons and identified a strong microRNA-

target interaction between microRNA135 (miR135), and both serotonin transporter 

and serotonin receptor 1a transcripts. Intriguingly, miR135 levels were upregulated 

following administration of 5HT-linked antidepressants. Genetically modified mouse 

models, expressing higher or lower levels of miR135 demonstrated major alternations 

in anxiety and depression–like behaviors, 5HT levels and metabolism and behavioral 

response to antidepressant treatment. Finally, miR135 levels in blood of depressed 

human patients were significantly lower, and increased following cognitive behavioral 

therapy. The current results suggest a potential role for miR135 as an endogenous 

antidepressant and provide a new venue for potential treatment and novel insights into 

the onset, susceptibility and heterogeneity of stress-related psychopathologies.   

 

  

mailto:Alon.Chen@weizmann.ac.il
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Differential mononuclear cell gene expression in post 

partum depression 

T Goltser-Dubner T
1
, I Weiner I

2
, Canetti L

1
, Galili-Weisstub E

3
, 

Milwidsky A
,4

, Pablov V
1
, Friedman N

 2
, Hochner-Celnikier D

4
, Segman 

R
1 

ronense@ekmd.huji.ac.il 

1
Department of Psychiatry, 

2
School of Computer Science and Engineering, 

3
Herman 

Dana Division of Child and Adolescent Psychiatry 
4
Department of Obstetrics and 

Gynecology, Hadassah Medical Center, Hebrew University, Jerusalem, Israel 

Background: Clinically impairing depressive episodes affect one in seven mothers, 

constituting the most common medical complication after delivery. The underlying 

molecular basis or biomarkers for such vulnerability are unknown. We have 

previously shown  blood mononuclear cells sampled shortly after delivery harbor a 

differential transcriptional signal informative of the development of prolonged post 

partum depression (PD) (Segman et al Mol Psychiatry 2010)
1
.  

Results: We present findings from an extended case control sample comparing   

mothers developing a depressive episode with post partum onset, with matched 

resilient mothers exhibiting no depressive symptoms upon prospective follow-up. 

Gene level expression differences sampled shortly after delivery, correctly classified 

the majority of mothers found to develop a prolonged depressive episode, from 

matched control mothers remaining healthy upon prospective follow up. Despite 

lower consistency of single gene level expression differences, the extended sample 

shows replicated pathway enrichment, providing consistent evidence for common 

transcriptional perturbation among affected mothers. Altered immune activation and 

reduced engagement into cell cycle herald a persisting depressive reaction.  

Conclusions: The extended data set presented confirms our previous published 

results, providing replicated evidence that surrogate mononuclear cells demonstrate 

transcriptional pathway level changes informative of PD clinical outcome, and may 

point to relevant immune cell involvement underlying PD pathogenesis.  

Supported by ISF grant 1563-08, NARSAD independent investigator award, an 

HWZOA award, and the Herman Dana Foundation. 

  

http://www.nature.com/mp/journal/v15/n1/full/mp200965a.html#aff1
http://www.nature.com/mp/journal/v15/n1/full/mp200965a.html#aff2
http://www.nature.com/mp/journal/v15/n1/full/mp200965a.html#aff1
http://www.nature.com/mp/journal/v15/n1/full/mp200965a.html#aff4
http://www.nature.com/mp/journal/v15/n1/full/mp200965a.html#aff1
http://www.nature.com/mp/journal/v15/n1/full/mp200965a.html#aff2
http://www.nature.com/mp/journal/v15/n1/full/mp200965a.html#aff4
http://www.nature.com/mp/journal/v15/n1/full/mp200965a.html#aff1
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A MOLECULAR APPROACH TO SCHIZOPHRENIA: 

MECHANISM OF PROTECTION IN A MICROTUBULE-

DEFICIENT (STOP KNOCKOUT) MOUSE 
 

Avia Merenlender-Wagner
1
, Annie Andrieux

2
 and Illana Gozes

1 

 

1
The Adams Super Center for Brain Studies; The Lily and Avraham Gildor Chair for 

the Investigation of Growth Factors; The Elton Laboratory for Neuroendocrinology; 

Department of Human Molecular Genetics and Biochemistry, Sackler Faculty of 

Medicine, Tel Aviv University, Tel Aviv 69978, Israel ;  
2
Institut National de la Santé 

et de la Recherche Médicale, U836-GIN team 1 « Physiopathology of Cytoskeleton »; 

Commissariat Energie Atomique, iRTSV-GPC; Site Santé La Tronche, BP170, 

38042, Grenoble Cedex 9, France. 

 

Schizophrenia, the most common chronic disease, is a mental illness encompassing 

abnormalities in perception or expression of reality, coupled to neuronal dysfunction. 

A major constituent of the neuronal skeleton is the microtubular network. Tubulin 

polymerizes to form the microtubule shaft and this in turn is decorated by regulatory 

microtubule associated proteins (MAPs), such as the stable tubule only protein - 

STOP (MAP6).  Genetic studies have linked allelic variation in STOP genes to 

schizophrenia, along with altered STOP protein expression in the brain. Thus, 

mechanisms underlying microtubular function may be relevant to schizophrenia.  

Here we corroborated that deregulation of STOP proteins led to schizophrenic-like 

mouse behavior, characterized by hyperlocomotion and cognitive dysfunction. We 

focused on the effects of the microtubule-stabilizer NAP (davunetide) on 

hyperlocomotion and object recognition, coupled with neuroprotection in cell culture 

in comparison to the known schizophrenia-drug clozapine. Results showed NAP 

protection in cell culture against clozapine inhibition of mitochondrial activity and in 

STOP-deficient mice, protection again hyperlocomation and cognitive deficits in the 

novel object recognition test. Clozapine reduced hyperlocomation below the control 

level and did not significantly affect object recognition deficits. Combination of 

clozapine and NAP resulted in normalization of outcome behaviors. Further studies 

addressing the mechanism of protection in the STOP-deficient model revealed deficits 

in the authophagic pathway, as apparent by a significant decline in hippocampal 

beclin expression, and complete reversal by NAP, but not by clozapine treatment. 

These results provide a new outlook on the mechanistic pathway of schizophrenia and 

a novel avenue for drug design/development.  
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Manipulating blood cancers with Nanomedicines 
 

Dan Peer
1,2

 
1.
Laboratory of NanoMedicine, Dept. of Cell Research & Immunology, George S. 

Wise Faculty of life Sciences, and 
2.
The Center for Nanoscience & Nanotechnology, 

Tel Aviv University, Tel Aviv 69978, Israel. 

peer@tauex.tau.ac.i 

 

 

RNA interference (RNAi)-based approaches have greatly contributed to better 

understanding of gene expression and function in vitro. The capability to apply 

these strategies in vivo in order to validate the role of specific genes in normal 

or pathological conditions, and to induce therapeutic gene silencing, opened 

new avenues for utilizing RNAi as a novel therapeutic modality. However, the 

translation of RNAi from an effective genomic tool into a novel therapeutic 

modality has been hindered by the difficulty to deliver RNAi molecules into 

their target tissues by systemic administration, especially to hematopoietic 

cells. In this presentation, I will describe some of the challenges and 

opportunities in modulating leukocytes response using RNAi mainly in blood 

cancers and discuss adverse effects such as immuno-toxicity. Several new 

potential therapeutic targets found using RNAi will also be discussed. 

 

 

  

mailto:peer@tauex.tau.ac.i
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Injectable hydrogel containing affinity-driven self-assembled 

nanoparticles for therapeutic applications 

Emil Ruvinov  

Department of Biotechnology Engineering, Ben Gurion University, Beer Sheva 

ruvinovemil@gmail.com 

 

The proper spatio-temporal delivery of multiple therapeutics represents a major 

challenge in strategies aimed at inducing tissue regeneration. To address this, we 

developed a delivery platform made of an injectable in-situ forming alginate hydrogel 

incorporating growth factors within self-assembled nanoparticles (NPs). The NPs are 

spontaneously formed as a result of electrostatic, affinity-binding interactions between 

heparin-binding proteins and the synthetic alginate-sulfate. When entrapped in NPs, 

the growth factors are protected from enzymatic degradation by trypsin, as shown by 

mass spectrometry.  

The therapeutic potential of this delivery platform was tested in several animal models 

of disease. In a model of hindlimb ischemia, the injection into muscle of NPs of the 3 

angiogenic factors (VEGF, PDGF-BB and TGF-β1) in in situ forming hydrogel 

significantly enhanced blood perfusion (Laser Doppler imaging) and vessel density 

(α-SMA staining), as compared to animals treated with the factors dissolved in saline. 

More recently, same platform was used for inducing the endogenous regeneration of 

the osteochondral interface in a rabbit model of osteochondral defect, by constructing 

an in situ formed alginate bi-layer acellular hydrogel, designed to induce the spatial 

differentiation of host's migrating stem cells into chondrocytes and osteoblasts, by 

spatio-temporal presentation of the chondro-inductive TGF-β1 and the osteo-

inductive BMP-4 in two distinctive hydrogel layers. Administration of the bilayer 

system induced endogenous regeneration of articular cartilage and the subchondral 

bone underneath within 4 weeks. 

The results strengthen our previous work, which revealed a long-term efficacy of this 

system in a model of acute myocardial infarction. The simple design and scalability of 

the delivery platform together with its efficacy in prolonging the activity of multiple 

growth factors makes it a valuable tool for clinical applications in regenerative 

medicine. 
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Focused Cancer Treatment: From miniature devices to programmed 

nanoparticles 
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Metastasis is the cause of 90% of cancer deaths. In many cases, by the time a primary 

tumor is detected, subsets of malignant cells have already disseminated to other 

locations in the body seeding the spread of the disease. Nanoparticles have many 

potential benefits for treating metastatic cancer, including the ability to transport 

complex molecular cargoes, as well as targeting to specific cell populations. The 

lecture will describe the development of nanoparticles with integrated molecular 

machines. The nanoparticles can be remotely triggered to produce protein drugs on 

site. The promise of these nanoscale synthetic biology tools for treating disease will 

be addressed. 

Furthermore, the lecture will describe an ingestible miniature electronic device 

developed for enhancing the delivery of drugs to specific tissues.  
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Immune evasion by therapeutics nanorobots 
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Controlling molecules is a central challenge in industry, engineering and therapeutics. 

DNA origami, a robust method for fabricating complex structures with sub-nanometer 

precision, enables the design of nanoscale machines and computers that directly 

interface with molecules and spatio-temporally controls them. We have recently 

described autonomous programmable nanrobots crafted from DNA origami, which 

logically turns therapeutic molecules on and off. Using these nanorobots we were able 

to selectively kill cancer cells and immuneffector cells in a variety of disease models, 

and in addition program drug molecules to exhibit collective behaviors and distributed 

computing. Here we demonstrate nanorobots that evade mammalian and insect 

immune systems, enabling safe utilization of this technology in humans. 
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Acetylcholine receptors and the immune system 
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Research done in recent years pointed to a novel function of cholinergic transmission. 

It has been shown that cholinergic transmission can modulate various aspects of the 

immune function, whether innate or adaptive. Cholinergic transmission affects 

immune cell proliferation, cytokine production, T helper differentiation and antigen 

presentation. These effects are mediated by cholinergic muscarinic and nicotinc 

receptors and other cholinergic components present in immune cells, such as 

acetylcholinesterase (AChE) and cholineacetyltransferase. The α7 nicotinic 

acetylcholine receptor was designated anti-inflammatory activity and has shown 

promise in pre-clinical models of inflammatory disorders. We studied the various 

components of the immune cholinergic system, and specifically the 

immunomodulatory effects of α7 activation.  This activation can be accomplished 

either by direct stimulation or indirectly, by inhibition of AChE. Thus, the presence of 

the immune cholinergic system can pave the way for novel immunomodulatory 

agents, or to the broadening the use of known cholinergic agents. 
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Toxic Cardio-respiratory Effects of the ChE-inhibitor Sarin  

in Anesthetized and Unanesthetized Pigs 

Shahaf Katalan  
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Sarin, a highly toxic cholinesterase inhibitor induces an array of toxic effects. While 

the neurologic symptoms are well established, there is much controversy regarding 

the respiratory, cardiovascular and hemodynamic effects following exposure to 

chemical warfare nerve agents. Thus, we have studied the toxic cardio-respiratory 

effects of sarin in untreated pigs under different regimens (lethal and sub-lethal doses 

± anesthesia). Anesthetized animals which were exposed to lethal dose of sarin, 

suffered from respiratory depression which developed very early after exposure and 

deteriorated further to complete respiratory collapse. Simultaneously, the 

cardiovascular parameters remained relatively stable until very late as de-

compensation occurred after prolonged apnea. However, unanesthetized animals, 

which were exposed to the same high dose of sarin, also exhibited respiratory distress 

but with a better survival rate, suggesting possible lethal synergistic effect of pre-

exposure anesthesia in organophosphate poisoning. In the unanesthetized groups, a 

dose dependent response of the respiratory system to sarin exposure was shown: while 

the animals which were exposed to sub-lethal dose of sarin showed notable 

compensating response of hyperventilation, the surviving animals in the 

unanesthetized high dose group were hypoventilated and in severe respiratory 

distress. Our work indicates that failure of the respiratory system is the major cause of 

death in severe sarin intoxication. It is suggested that overcoming the imminent 

respiratory depression by spontaneous physiological compensation of the respiratory 

center or by assisted mechanical ventilation might improve survival.  

Acknowledgements: The author would like to thank Zvi Teitelbaum, Yishai Karton 

and Eugenia Bloch-Shilderman for their remarkable guidance and support and to 

thank Amir Rosner, Shlomi Baranes, Inbal Egoz and Rachel Brandeis for their 

outstanding assistance. 
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Nerve agents such as Sarin, Soman and VX are organophosphates whose toxicity is 

induced by inhibition of synaptic acetylcholinesterase (AChE). This irreversible 

inhibition prevents hydrolysis of acetylcholine, leading to its accumulation in synaptic 

clefts and consequent excessive peripheral and central cholinergic stimulation. The 

excessive cholinergic activity triggers a rapid progression of toxic effects. These 

include hyper secretions, tremor, seizure activity and concomitant motor convulsions, 

which may rapidly progress to status epilepticus and profound brain damage, 

inhibition of the medullary respiratory center and ultimately death. The current 

antidotal auto-injector against nerve agent intoxication consists of the oxime TMB-4 

intended to reactivate the inhibited enzyme, and the anticholinergics atropine and 

benactyzine intended to counter the excessive peripheral and central cholinergic 

activity, respectively (TAB). The aim of the present work was to develop an improved 

antidotal therapy against lethality and neuropathology induced by nerve agents. A 

series of in-vivo studies in rats pointed to caramiphen, a drug with a broad 

pharmacological profile, as superior to other centrally active anticholinergics in 

protecting against nerve agent induced neuropathology and behavioral deficits. A 

series of in-vitro studies indicated that HI-6 and MMB-4 are superior to other oximes 

in reactivating AChE inhibited by nerve agents. Consequently, we compared the 

efficacy of antidotal therapy following Sarin, Soman and VX intoxication in rats, by 

antidotal mixtures containing the oximes TMB-4, HI-6 or MMB-4, and the 

anticholinergics atropine together with either benactyzine or caramiphen. Results 

demonstrated that a combined treatment of HI-6/MMB-4, atropine and caramiphen is 

superior to the existing TAB antidotal mixture against nerve agent intoxication. 
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Acute ischemic stroke spans 780,000 patients annually and is a leading cause of 

disease and death worldwide. Many of the surviving patients display severe 

disabilities and increased susceptibility to bacterial infection, with pneumonia causing 

the highest attributable mortality. Here, we report human and mouse data 

demonstrating that these damages involve dynamic post-stroke changes in circulation 

acetylcholinesterase (AChE) and the AChE-targeted microRNA-132 (miR-132). 

Given that acetylcholine suppresses inflammation, we surmised that avoiding 

acetylcholine hydrolysis by AChE through miR-132-mediated silencing of AChE 

translation may potentiate infection risk. Supporting this notion, we observed 

decreased serum AChE activity 24 hours after stroke onset which correlated with the 

severity of damage in both ischemic stroke patients and a mouse stroke model of 

medial cerebral artery occlusion (MCAO), where increased lung load of pneumonia 

bacteria was also observed. Furthermore, MCAO mice showed distinct tissue-specific 

dynamic increases in miR-132 levels compared to Sham operated mice (n=70, 6 

samples from each tissue). Compatible with reports that miR-132 has a role in 

maintaining circadian rhythm, sham operated animals showed night time miR-132 

pre-frontal and gut increases 12 hours after the operation (p<0.001 and p=0.07 

respectively, Student's t test). In contrast, MCAO mice with experimental stroke 

showed an immediate and steep miR-132 up-regulation in the prefrontal cortex 

(p<0.001), followed by an up-regulation at immunological barriers such as the gut and 

the lung(p=0.05 and p<0.001 respectively). Our data demonstrate post-stroke hyper-

activation of the cholinergic anti-inflammatory pathway that can causally potentiate 

the development of post-stroke infections. This further indicates that miR-132 

blockade in peripheral tissues may attenuate the excessive post-stroke immune-

depression. Elevating AChE activities in the circulation (but not in brain, to avoid 

cognitive damage) might reduce the risk for post-stroke infectious complications, 

openning new venues for post-stroke treatment. 

  



Page | 29  
 

 

 

 

 

Session E 

 

 

 

Modulations of environmental heat 
and light stressors - is it always 

vicious? 

  



Page | 30  
 

The interrelations between the circadian clock and metabolism 

Oren Froy 

The Hebrew University, Rehovot 

Disruption of circadian rhythms leads to obesity and metabolic disorders. Time 

restricted feeding (RF) provides a time cue and resets the circadian clock leading to 

better health. In contrast, high-fat (HF) diet leads to disrupted circadian expression of 

metabolic factors and obesity. We tested whether long-term clock resetting by RF can 

attenuate the disruptive effects of diet-induced obesity. Analyses included liver clock 

gene expression, locomotor activity, blood glucose, metabolic markers, lipids and 

hormones around the circadian cycle for a more accurate assessment. Compared with 

mice fed HF diet ad libitum, timed HF diet restored the expression phase of some 

clock genes and phase-advanced others. Although timed HF-fed mice consumed the 

same amount of calories as ad libitum low fat-fed mice, they showed reduced body 

weight, reduced cholesterol levels and increased insulin sensitivity. Compared with 

mice fed HF diet ad libitum, timed HF diet led to lower body weight, decreased 

cholesterol levels, reduced TNFα levels and improved insulin sensitivity. Timed HF-

fed mice exhibited a better satiated and less stressed phenotype of lower ghrelin and 

corticosterone levels compared with mice fed timed low-fat diet. Altogether, our 

findings suggest that timing can prevent obesity and rectify the harmful effects of HF 

diet. 
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Chronic heat confers neuroprotection and diminishes post 

traumatic brain injury harmful consequences 

Shohami E, Umschweif G, Shein N and Horowitz M 
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Background: Traumatic brain injury (TBI) represents the leading cause of death and 

disability in young people. It is now well established that in addition to the harmful 

events which are initiated after TBI, endogenous neuroprotective cascades are also set 

in motion and the balance between the harmful and protective processes determines 

the final outcome of TBI. Exposure to precondition (PC) may activate neuroprotective 

pathways and provide enhanced intrinsic defensive ability. PC is now widely 

recognized as a powerful cytoprotective mechanism, conferring an innovative 

approach for the discovery of cerebroprotective strategies. Heat acclimation (at 34
0
C) 

cross-tolerance (HACT) is the outcome of long-term changes that are developed while 

shaping the acclimatory homeostasis. It provides a long-term PC in mice and rats. 

This presentation discusses the neuroprotective effects and pre- and post-TBI 

mechanisms which are elicited by HACT as a global PC paradigm in mice.  

Results: Following TBI greater and faster recovery of neurobehavioral and cognitive 

functions were noted in HACT mice, as compared to normothermic controls. 

Moreover, reduced brain edema, blood brain barrier disruption, infarct size, and 

neuronal cell loss were also evidenced. HACT mice displayed increased Akt 

phosphorylation, higher mitochondrial levels of anti-apoptotic Bcl-xL, accompanied 

by lower pro-apoptotic Bad levels and decreased cytochrome c release. In addition, 

TBI-inflammatory response was less pronounced while BDNF levels were higher than 

in controls. The transcription factor hypoxia-inducible-1 (HIF-1) which was shown to 

be essential for HA revealed a basal up-regulation in HIF-1α (the inducible sub-unit 

of HIF-1) within the brain of HA mice, which sustained following TBI. It was found 

to be a key mediator in both spontaneous recovery and HACT-induced 

neuroprotection after TBI. Some of its down-stream targets (e.g. Epo, EpoR) were 

also shown to play a role in the neuroprotective effects of HACT. Notably, HA mice 

subjected to TBI develop ‘therapeutic”  hypothermia. However, HIF-1 inhibition 

aggravates hypothermia and exerts deleterious effects 

Conclusions: This study provides substantial new insight into molecular pathways 

which are altered by HA in the context of TBI, and examines HACT-induced 

neuroprotection at a cellular/molecular level, thus expanding the findings obtained at 

a functional/integrative level. Our findings indicate that the neuroprotective effect of 

HA is likely to be mediated by a network of pathways which work in concert to yield 

overall functional improvement. In light of the findings to date, it can be suggested 

that HA leads to both the potentiation of endogenous protective pathways as well as to 

the attenuation of detrimental post-injury processes. 
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Cross tolerance between heat and hypoxia-from the bench to the field 
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Exposure to both heat stress and hypoxia is known to reduce performance. Long term 

exposure to each of these stressors, however, is followed by a certain amount of 

specific adaptation. It has been suggested that the reactions to heat and hypoxia share 

some adaptive mechanisms. From an applicative and functional point of view this 

possibility may be used in certain missions. 

In this lecture I will discuss this phenomenon and will present a preliminary study in 

which we have tested the possibility that prior heat acclimation may preserve 

performance under hypoxic conditions.  

Eight young healthy males participated in this study. They went through two 

cognitive tests; Visual Vigilance Task (VVT) Four Choice Reaction Time (FCRT), 

through a dynamic Posture Test (DPT), and through an exercise onset of blood lactate 

accumulation rate (OBLA) test under moderate hypoxia (O2 =15.6%), before and after 

12 days of heat acclimation. We found that maximal heart rate and core temperature 

were lower during the last day of heat acclimation compared to the first day. The 

onset of blood lactate accumulation (OBLA) was higher after heat acclimation under 

normoxic and hypoxic conditions. Blood O2 saturation during walking at a pace of 7 

km/hr in hypoxic conditions was higher after heat acclimation compared to baseline. 

Cognitive functions were also improved in hypoxic conditions after heat acclimation. 

We have concluded that prior heat acclimation may be associated with reduction in 

physiological strain and improvement in cognitive performance in moderate hypoxia. 

Further studies with different conditions and performance measurements are required 

in order to verify these results, to further understand the mechanisms involved and to 

evaluate the possibility to implement this method as an operational preconditioning 

tool.  

 

 Yuval Heled et al. Aviat Space Environ Med. 2012 Jul;83(7):649-53 
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Background: Recent studies have shown that circadian rhythms play an important 

role in the etiology, expression and treatment of affective disorders in humans 

including major depression and bipolar disorder. However, the disorder mostly 

associated with circadian rhythms is Seasonal Affective Disorder (SAD). 

Animal models are an essential tool in the study of the underlying mechanisms of 

affective disorders. The majority of model animals used in research to date are 

nocturnal, but circadian mechanisms related to both behavior and physiology differ 

between nocturnal and diurnal animals (including humans). Considering these 

differences and based on the understanding that a suitable animal model must 

properly emulate the disease in humans, it was hypothesized that the utilization of 

diurnal model animals may enable a better understanding of the mechanisms 

underlying affective disorders in humans and the development of better treatments.  

Previous data demonstrated that maintaining diurnal rodents (fat Sand rat or grass 

Nile rat) under short photoperiod conditions results in the development of depression- 

and anxiety-like behaviors.  The aim of the present study is to evaluate the effects of 

morning and evening bright light treatment on short photoperiod induced depression 

and anxiety-like behavior in the diurnal fat Sand rat, in order to evaluate the 

predictive validity of the Sand rat model for SAD. 

 

Results: Acclimation to short photoperiod resulted in depression and anxiety-like 

behavior. Morning bright light treatment ameliorated this behavior while evening 

bright light treatment had only limited effect. 

 

Conclusions: The results of this study show that bright light exposure, the most 

efficacious treatment for SAD, is also effective in ameliorating anxiety- and 

depression- like behavior induced by short photoperiod in fat sand rats, while evening 

bright light treatment, a less effective treatment for SAD was also less affective in the 

Sand rat model. 

The results of this study strengthen the proposal of using the fat Sand rat as an animal 

model for the exploration of the biology of seasonal affective disorder and for 

assessing new treatments for this disorder.   
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Unexpected interactions between sensory neurons and the immune 

system 

Clifford J Woolf 
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The immune and nociceptive systems are both evolutionarily adapted to detect and 

respond to external danger.  I will present data showing that the two systems do not 

act independently. Nociceptor sensory neurons are, for example, activated directly by 

bacterial pathogens, and we find that this is an important component of the pain 

associated with bacterial infection. Furthermore, sensory neurons contribute to innate 

and adaptive inflammation. This involves neurogenic inflammation, a neuropetide 

mediated increase in blood flow and capillary permeability, as well as a sensory 

neuron dependent facilitation of allergic inflammation.  Silencing sensory neurons by 

targeted delivery of sodium channel blockers provides opportunity for new 

therapeutic approaches to treating conditions like asthma. 
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Erasing the unforgettable pleasure of cocaine 
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Preventing relapse to drug use is a major challenge in the treatment of drug addiction.  

Relapse is often initiated by exposure to the drug itself but mostly by drug-associated 

cues. Drug cues can be environmental or interoceptive. The risk of relapse is elevated 

when addicts encounter people, places or paraphernalia associated with earlier drug 

use. The phenomena of craving and cue-induced relapse appear to arise from long-

term neuroadaptations within specific neuronal systems. Subcortical regions, such as 

the amygdala, the NAc and the mesolimbic dopamine system, have been shown in 

animal models to promote self-administration of drugs of abuse. Addictive drugs 

produce long-lived alterations in behavior largely by usurping normal mechanisms of 

associative memory.  

In this talk, I will present biochemical and behavioral evidence for the molecular 

mechanisms that underlie the changes in proteins function and signaling pathways 

that occurs in the NAc following prolong cessation of repeated cocaine exposures. 

The talk will be focused on the alterations in the expression and function of glutamate 

receptors, key players in synaptic plasticity and learning and memory, which critically 

contributes to the development and expression of cocaine psychomotor sensitization. 

Furthermore, I will show that inhibition of PKMζ, an important regulator of synaptic 

plasticity, in the NAc shell following cocaine-induced conditioned place preference 

(CPP), completely erase the expression and reinstatement of cocaine CPP. Together, 

these studies suggest that the molecular machinery that subserve normal learning and 

memory processes in the NAc is a critical target for the prevention of drug craving 

and relapse. 
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Cue-induced cocaine craving intensifies, or “incubates”, during the first few weeks of 

abstinence and persists over extended periods of time. One important factor 

implicated in cocaine addiction is the endogenous opioid β-endorphin. In the present 

study, we examined the possible involvement of β-endorphin in the process of the 

incubation of cocaine craving. Rats were trained to self-administer cocaine (0.75 

mg/kg, 10 days, 6 hrs/day), followed by either a 1-day or 30-days period of forced 

abstinence. Subsequent testing for cue-induced cocaine-seeking behavior (without 

cocaine reinforcement) was performed. Rats exposed to the drug-associated cue on 

day 1 of forced abstinence demonstrated minimal cue-induced cocaine-seeking 

behavior, concurrently with significantly increased β-endorphin release in the nucleus 

accumbens (NAc). Conversely, exposure to the cue on day 30 induced increased 

cocaine seeking, while β-endorphin release remained unchanged. Intra-NAc infusion 

of an anti-β-endorphin antibody (4µg) on day 1 increased cue-induced cocaine 

seeking, whereas infusion of a synthetic β-endorphin peptide (100 ng) on day 30 

significantly decreased cue response.  Both intra-

receptor antagonist naltrindole (1µg) on day 1, and naltrindole together with β-

endorphin on day 30, increased cue-induced cocaine-seeking behavior. Intra-NAc 

antagonist CTAP (30ng) had no behavioral effect. 

local dopamine receptors D1 and D3 mRNA levels were down-regulated on day 30. 

Altogether, these results demonstrate a novel role for β-endorphin and the δ opioid 

receptor in the development of the incubation of cocaine craving.  
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Transcription networks provide a window into the neural circuitry of 

addiction 
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This is an exciting period in neuroscience research, in which our capacity to translate 

molecular knowledge into novel tools for detailed investigation of neural circuits is 

undergoing a revolution. I will present our work aimed at deciphering the molecular, 

synaptic and neural circuit mechanisms promoting experience-dependent plasticity 

underlying the development of drug addiction. Utilizing detailed investigation of 

transcriptional dynamics during the development of behavioral sensitization to 

cocaine, we identified a number of intriguing molecular events potentially underlying 

the stability of the neural trace induced by drug experience. Exemplifying our 

approach, I will present work in which we utilize transcriptional analysis, mouse 

genetics and stereotactic viral manipulations in order to identify and define a neuronal 

ensemble within the nucleus accumbens responsive to cocaine experience. Genetic 

manipulation of this neuronal ensemble demonstrates its function in the development 

of behavioral sensitization to cocaine. Serendipitously, we identified the claustrum as 

a novel component of the reward circuitry in the context of cocaine experience. The 

molecular strategy we devised for identification and genetic manipulation of claustral 

neurons demonstrates that behavioral sensitization to cocaine depends upon the proper 

integration of claustral neurons into the reward circuitry and identifies the sources of 

synaptic inputs onto claustral neurons. 
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Major depressive disorder (MDD) is one of the world's greatest health problems, 

and it is often accompanied by a comorbid substance abuse disorder (SUD). A 

few mechanisms have been suggested for this phenomenon, however the full set 

of features, especially whether or not there is a causal basis for this comorbidity, 

are not completely understood. In the following study, we have investigated the 

effects of depressive-inducing manipulations on different features of drug 

addiction. For this purpose, we employed two distinct animal models representing 

either environmental or genetically induced depression: the commonly used 

chronic mild stress (CMS) model; and a genetic model developed in our lab based 

on selective breeding for a depressive-like phenotype. 

Our results indicate that induction of a depression like state using either CMS or 

selective breeding strengthened a preference of heroin over a natural reward in a 

conditioned place preference paradigm. Moreover, CMS increased rates of 

relapse to cocaine seeking behavior in the self administration (SA) paradigm, 

while genetically depressed-like animals from our selective breeding model 

displayed higher rates of lever presses during acquisition and maintenance of 

cocaine self administration, and tended to display higher relapse rates than 

control animals. 

The results in both environmental and genetic models for depression clearly 

indicate that induction of a depressive-like state in rats enhances different 

behavioral features of drug addiction. 

In addition, we found that CMS followed by heroin CPP of cocaine SA caused 

several alterations in the protein levels of Brain-Derived Neurotrophic Factor 

(BDNF) and of the alpha-amino-3-hydroxy-5-methylisoxazole-4-propionate 

(AMPA) receptor subunit GluA1 in reward related brain regions. These changes 

might shed light on the mechanism by which depression-like states enhanced 

addictive behaviors. 
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VGF, a nerve growth factor-regulated gene, is expressed in neurons within the central 

and peripheral nervous system and in various endocrine cells.  VGF knockout mice 

are thin, small, hypermetabolic and infertile. In some, but not in all, genetic 

background VGF ko display also a hyperactive phenotype. VGF ko have significantly 

reduced leptin levels and fat stores and an altered profile of hypothalamic peptides.  

VGF ko are resistant to specific forms of diet-, lesion-, and genetically induced 

obesity and display increased insulin sensitivity. In wild type animal VGF mRNA 

levels are induced in the hypothalamic arcuate nuclei in response to fasting, 

suggesting that VGF may play an important role in the regulation of metabolism 

through central and peripheral actions. VGF encodes for a 617 amino acid protein 

processed by prohormone convertases PC1/3 and PC2 to produce a number of 

peptides stored in dense core granules and secreted upon stimulation. More than ten 

different VGF peptides have been and an unresolved question is which of them are 

active in those pathways that are altered in the VGF ko mice. Our studies are focused 

on a specific VGF peptide derived from the C- terminal region and named TLQP-21. 

We demonstrated that chronic intracerebroventricular injection, i.c.v., of TLQP-21 in 

mice increases energy expenditure and rectal temperature and prevents high fat diet 

induced weight gain in fast weight-gaining mice. Acting peripherally TLQP-21 

increases lipolysis via a mechanism that requires the activation of noradrenalin/β-AR 

pathways. Finally i.c.v. injection of TLQP-21 regulates gastric emptying and secretion 

and protects the gastric mucosa from ethanol-induced lesions through a prostaglandin-

mediated mechanism. Acting locally TLQP-21 modulates exocrine pancreatic 

secretion through a stimulatory mechanism involving prostaglandin release. 

Preliminary results on cell lines suggest that TLQP-21 may regulate gene expression 

and differentiation of pituitary cells. 
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Activity-Dependent Neuroprotective Protein (ADNP) and ADNP2 are closely related 

proteins containing zinc-finger motifs and a homeodomain profile. ADNP knockout in mice 

results in failure of cranial neural tube closure and embryonic death. Partial knockdown of 

mouse ADNP results in age-dependent neuronal cell death as well as astrocyte tau pathology 

coupled to cognitive and social deficits. At the cellular level, partial knockdown of ADNP is 

associated with inhibition of neurite formation as measured by a decrease in microtubule-
associated protein 2, while silencing of ADNP2 RNA renders the cell more susceptible to 

oxidative stress. Both proteins were identified as chromatin accessory proteins, interacting 

with components of the SWI/SNF chromatin-remodeling complex, including Brg1. Previous 

studies have demonstrated that 1] the SWI/SNF complex is critical for neuronal 

differentiation and 2]  Brg1 is involved in erythropoiesis regulation, and is recruited to the β-

globin locus by selective association with zinc-finger containing transcription factors. Our 

recent studies employing chromatin immunoprecipitation (ChIP) assays revealed specific 

recruitment of ADNP as well as Brg1 to the mouse β globin promoter in murine 

erythroleukemia cells. Furthermore, specific down-regulation/silencing of ADNP or ADNP2 

in zebrafish embryos or mouse erythroleukemia cells inhibited erythroid maturation, which 

was reversed by over expression of the respective mRNA. In the externally developing fish 
larvae this inhibition of erythropoiesis was detrimental (1). Thus, ADNP and ADNP2 play an 

important role regulating development from fish to mammals. Given the involvement of 

ADNP and ADNP2 in development and in cell survival, and of ADNP - in brain formation, 

we have also investigated the involvement of the ADNP gene family in brain diseases, 

impacted by developmental deficits. We found that ADNP to ADNP2 transcript level ratio 

was deregulated in the hippocampus of schizophrenia patients in association with disease 

duration (2). We further tested whether deregulation of ADNP and ADNP2 expression 

occurs in circulating peripheral lymphocytes of schizophrenia patients. Two cohorts each of 

13 individuals, patients and healthy controls, were used. Quantitative real time polymerase 

chain reaction measured ADNP and ADNP2 transcripts. Results showed that the expression 

of ADNP and ADNP2 was significantly increased in circulating lymphocytes from 

schizophrenia patients as compared to healthy controls (~2.5-fold, p=0.007 and ~0.35-fold, 
p=0.026, respectively). Due to the small population size, the statistical parameters of the 

following findings have to be interpreted with caution. The increase in ADNP negatively 

correlated with age, with values decreasing with increased disease duration (r = -0.581, 

p=0.037), as seen in the female patients (r = -0.76, n=7, p=0.049). ADNP2 levels were not 

significantly correlated with disease duration and overall showed lower correlations with the 

various measured parameters. Preliminary results showed that clozapine treatment in rats did 

not affect ADNP expression in peripheral immune cells. We hypothesize that ADNP 

deregulation in schizophrenia is associated with disease onset and progression impacting 

disease outcome. The multiple activities of ADNP/ADNP2 and their potential utility as 

disease biomarkers are under further investigation. 

 
1. E. Dresner et al., J Biol Chem 287, 40173 (Nov 23, 2012). 

2. E.Dresner,G. Agam,I.Gozes,Eur Neuropsychopharmacol21,355(May, 2011). 
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     Nerve growth factor (NGF) is a well-established neurotrophin that promotes cell survival, 
proliferation, and differentiation and also provides neuroprotective effects in the embryonic 

and adult nervous system. More recently, we and others reported cumulative evidence 

supporting the notion that NGF is also an angiogenic growth factor. NGF-induced angiogenic 

effects include endothelial cell (EC) proliferation, migration, tubular morphogenesis and 
capillary sprouting in vitro. NGF receptors, both the established TrkA, p75

NTR
 neurotrophin 

receptors, as well as α9β1 integrin, as a newly described NGF receptor, have been detected in 

primary human umbilical cord stem cells, as well as in ECs isolated from a variety of distinct 
organs, such as dermis, brain (bEnd3), rat heart, adrenal medulla and numerous tumor-derived 

ECs. NGF induced proliferation of these ECs in vitro and also stimulated TrkA 

phosphorylation resulting in Erk, PI3K and PLCγ phosphorylation. NGF induced the 

migration of bEnd3 and rat, human aortic ECs, as measured by wound closure and migration 
assays. The potency of NGF to stimulate EC migration was similar to that of VEGF and 

bFGF (EC50=0.5ng/ml). The angiogenic effects of NGF were also quantitatively measured in 

the quail embryonic chorioallantoic membrane (CAM) model. NGF was co-expressed with 
bFGF in effusions of serous ovarian carcinoma, and with VEGF in the solid tumors blood 

vessels. Furthermore, NGF promoted the pathological neovascularization process in glioma 

through a direct interaction with α9β1 integrin (a multifunctional receptor that also interacts 
with vascular cell adhesion molecule 1, tenascin C and osteopontin). 

     Based on these observations, we hypothesized that NGF may induce the formation of 

functional blood vessels in a hind limb ischemic rabbit model. Ischemia was induced in thirty 

six rabbit hind limbs bilaterally by endovascular embolization of femoral arteries. On the 7th, 
14th and 20th post-embolization days, NGF was injected intramuscularly, in the presence or 

absence of trkA or VEGF2 receptor antagonists, in one ischemic limb and vehicles was 

injected in the contralateral control limb. At 40th days, quantification of newly developed 
collateral vessels (diameter >500 µm) was performed by transauricular intra-arterial 

subtraction angiography. Perfusion analysis of an in vivo dynamic computed tomography 

study was performed to investigate hemodynamic recovery of the distal ischemic limbs. 

Functional estimation of limb perfusion showed a statistically significant increase of blood 
flow and blood volume for NGF, indicating that it stimulated collateral networks in the 

ischemic limbs, which was associated with a significant recovery of ischemic tissue 

perfusion. However, the increase of the collateral vessels was not detectable angiographically, 
providing evidence for the existence of a NGF-stimulated capillary angiogenic network but 

not increase of arteriogenesis. The combination of NGF with either of the NGF or VEGF 

receptor antagonists abolished the NGF-induced hemodynamic recovery.  
These results support the concept that NGF, as a paradigmatic angioneurin, has a significant 

angiogenic effect in the physiological and tumor cardiovascular system, in addition to its 

well-known neurotrophic effects in the nervous system. These findings may explain certain 

side effects of anti-NGF therapies and provide new insights in understanding the involvement 
of NGF in vascular formation and might be applicable to therapeutic angiogenesis. 
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Posttraumatic stress disorder (PTSD) is a debilitating disease, which affects 8-10% of 

the population exposed to traumatic events. The factors that make certain individuals 

susceptible to PTSD and others resilient are currently unknown. Corticotropin 

releasing factor receptor type 2 (CRFR2) has been implicated in mediating stress 

coping mechanisms. Here, we use a physiological PTSD-like animal model and an in-

depth battery of tests that reflect the symptomology of PTSD to separate mice into 

subpopulations of “PTSD-like” and “Resilient” phenotypes. “PTSD-like” mice are 

hypervigilant, hyperalert, insomniac, have impaired attention and risk assessment as 

well as accompanying attenuated corticosterone levels. Intriguingly, “PTSD-like” 

mice show long-term robust upregulation of BNST-CRFR2 mRNA levels and BNST-

CRFR2 specific lentiviral knockdown reduces susceptibility to PTSD-like behavior. 

Additionally, using a BNST mRNA expression array, “PTSD-like” mice exhibit a 

general transcriptional attenuation profile, which was associated with upregulation of 

the BNST-deacetlyation enzyme, HDAC5. We suggest PTSD to be a disease of  

maladaptive coping.  
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The role of zinc signaling in Alzheimer's disease 
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Background: Zinc (Zn
2+

) is found in the brain at high concentrations, either bound to 

proteins or as a free ion in the synaptic vesicles. Release of synaptic Zn
2+

 induces 

intracellular Ca
2+

 rise and activation of the MAPK and PI3kinase pathways, mediated 

by the activation of the Gq coupled zinc sensing receptor; ZnR/GPR39. Amyloid beta 

(Aβ) is associated with the formation of Aβ plaques leading to synaptic loss, neuronal 

dysfunction and neuronal death that result in the decline of cognitive functions in 

Alzheimer's disease (AD). High levels of zinc were identified and suggested to be 

involved in the formation of the Aβ plaques, yet little is known about their role in 

signaling in the AD synapse. 

The aim of our project is to study whether synaptic Zn
2+

 signaling mediated by the 

ZnR is aberrant in the presence of Aβ. 

  

Results: Aβ significantly reduced ZnR/GPR39 activation in SHSH-5Y cells in acute 

(30min) and chronic (24h) treatment. Similarly, ERK phosphorylation, by 

extracellular Zn
2+

, was attenuated by Aβ treatment in the cell line and in cortical 

neurons primary culture. In contrast, zinc-dependent AKT and p70 phosphorylation 

were not decreased following Aβ treatment. No change in pERK, pAKT or p70 

expression was shown in cells that were exposed to Aβ treatment alone. 

 

Conclusions: These findings suggest that Aβ affects the ZnR/GPR39 signaling, either 

via chelation of Zn
2+

 or through a direct effect on ZnR/GPR39. The results of this 

study indicate that signaling mediated by the ZnR/GPR39 is affected by the metal 

dyshomeostasis relevant to AD.    
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Repeated administration of psychostimulant drugs such as cocaine induces 

psychomotor sensitization, which is thought to contribute to the development of drug 

craving by enhancing the incentive motivational value of these drugs. Among the 

enduring neuronal changes responsible for the expression of cocaine psychomotor 

sensitization, alterations in glutamate induced signaling and plasticity within the 

ventral tegmental area (VTA) and nucleus accumbens (NAc) play a critical role.  

Previously we have shown that repeated noncontingent cocaine injections increased 

NAc NMDA receptor subunits expression and distribution 21 days but not 1 day after 

withdrawal from cocaine. These changes were associated with an increase in the 

GluR1 subunit of the AMPA receptor. We also found a time-dependent increase in 

extracellular signal-regulated kinase (ERK) activity which was responsible for the 

increase in synaptic GluR1 levels in the NAc. In the same line, other studies have 

shown that following withdrawal from repeated noncontingent cocaine injections the 

ratio of AMPAR/NMDAR evoked currents, an indicator of long term potentiation 

(LTP) in vivo or an increase in synaptic strength, is increased in the NAc. 

Together these results raised the hypothesis that MAPK signaling pathway is critically 

involved in the increase in synaptic strength in the NAc which ultimately leads the 

expression of psychomotor sensitization.  

We found that inhibiting the activity of ERK by the MEK inhibitor U0126, 1 day but 

not 7 days after sensitization in the NAc (core or shell), decreased the locomotor 

activity of rats that were challenged with cocaine to the levels seen in rats that were 

exposed to cocaine for the first time. Further, we found that AMPAR/NMDAR 

currents ratio that was recorded in the NAc (core and shell) slices following 

microinjection of U0126 10 days after withdrawal, was reduced to the level of the 

saline group.  

We therefore conclude that MAPK signaling plays a central role in the expression of 

cocaine psychomotor sensitization by increasing the synaptic strength at this region 

thereby leads to hyperactivity when re-expose to the drug.  

 
Supported by the Israel Science Foundation (ISF) and the National Institute for Psychobiology in Israel (NIPI) 
founded by the Charles E. Smith family. 
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Background: In cortical pyramidal cells, as in many CNS neurons, action potentials 

(APs) initiate in the axon initial segment (AIS) - the proximal part of the axon where 

the neuronal membrane is not covered with a myelin sheath and which possesses a 

distinctive, specialized assembly of voltage gated channels and associated proteins. 

Preferable AIS spike initiation is explained, at least partially, by lower activation 

voltage of local Na
+
 channels. To what extent the inactivation properties of these 

channels differ from those in soma and dendrites? Molecular studies suggest that 

inactivation is voltage independent process that derives all of its apparent voltage-

dependence from activation. Thus, hyperpolarizing shift in channel steady state 

activation characteristics should lead to an equivalent shift in its steady state 

inactivation curve.  This theoretically expected shift, if it exists, could cause reduction 

in channels availability in the subthreshold range of voltages and, paradoxically, to 

render the AIS less excitable. 

   

Results: We probed the voltage dependence of the axonal Na
+
 channel inactivation by 

measuring changes in fluorescence of Na
+
 -sensitive dye, SBFI, elicited by single AP 

in layer 5 pyramidal neurons in neocortical slices. As with conventional Na
+
 current 

recordings, we assumed that the amplitude of Na
+
 flux could provide us with an 

estimate of Na
+
 channel availability before an AP was fired. We found that axonal 

Na
+
 channel availability was nearly maximal at resting potential, as stepping the 

membrane even to very negative potentials caused no significant increase in Na
+
 flux. 

By applying slow depolarizing current ramps to the soma, we found that availability 

of the AIS Na
+
 channels changes very little (<20 %) by depolarization to voltages of 

up to –55 mV.  

  

Conclusion: Voltage dependence of inactivation of the AIS Na
+
 channels is rightward 

shifted as compared with somatic channels, making them fully available even at very 

depolarizing voltages. 

 

Supported by the Israel Science Foundation grant 1593/10 
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Background: Low intensity static magnetic fields (SMFs) interact with various 

biological tissues, thereby affecting key biological processes. In the CNS, magnetic 

fields regulate cell fate by influencing gene expression, cell proliferation and 

differentiation. The plasma membrane (PM) has been postulated as the primary 

interaction site of SMFs with cells, preceding a sequence of events affecting the 

movement of charged particles, such as Ca
2+

, near the PM. SMFs' pro-survival effects 

may therefore be facilitated by its effect on Ca
2+

 influx. 

 

Results: Our finding point to a dual effect exerted by SMFs, protecting rat primary 

cortical neurons both by decreasing the extent of apoptosis and by promoting 

neurogenesis. We show that exposure to SMFs (0.5-50G) protects neurons against 

etoposide -induced apoptosis in a dose- dependent manner, yielding a 20%-70% 

reduction in apoptosis rate, accompanied by a marked reduction in the levels of 

cleaved PARP, cleaved caspase-3, active caspase-9 and H2A.X. Employing the 

potentiometric molecule JC-1, we further show that SMF-exposure stabilizes the 

mitochondrial membrane potential by decreasing the extent of its collapse by 57% in 

etoposide-treated cultures. Moreover, SMF-exposure increases the number of neurons 

co-expressing BrdU and NeuN, hence inducing neurogenesis.  Using the calcium 

sensitive dye Indo-1, we show that SMF-exposed cultures exhibit enhanced Ca
2+

 

influx in response to thapsigargin or KCl stimulation, which is suppressed, in the case 

of KCl, by the l-type voltage-gated calcium channel inhibitor, nifedipine. Also, the 

reduction in apoptosis rate seen in exposure to SMFs is completely abolished in 

cultures pre-treated with nifedipine. 

 

Conclusions: In light of the involvement of apoptosis in neuronal death 

characterizing neurodegenerative conditions, the interference of SMF with neuronal 

apoptosis and its stimulatory effect on neuronal progenitor cells division have 

implications for treating neurodegenerative disorders. 
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Alzheimer's disease (AD) is a neurodegenerative disease characterized by the 

progressive decline of memory and cognitive functions and by changes in behavior 

and personality. AD is associated with intracellular neurofibrillary tangles and 

extracellular amyloid beta (Aβ) plaques in regions of the brain that are responsible for 

learning and memory. Mitochondrial dysfunction and oxidative damage have been 

identified as early events in AD progression. Mitochondrial dysfunction has been 

described in AD post-mortem brains, amyloid precursor protein (APP) transgenic 

mice, and cells treated with Aβ. However, the link between Aβ and the induction of 

mitochondrial dysfunction is not yet understood. Here, we suggest the mitochondrial 

protein, voltage-dependent anion channel 1 (VDAC1), as a possible player connecting 

Aβ and mitochondrial dysfunction. VDAC1 mediates cross talk and the transport of 

metabolites and proteins between mitochondria and the rest of cell, thereby regulating 

cell survival. VDAC1 is also a key player in apoptosis, regulating the release of 

apoptogenic proteins from mitochondria, such as cytochrome c, and interacting with 

anti-apoptotic proteins. Both cell survival and apoptosis are altered in cells from 

neurodegenerative disease patients. It has been reported that VDAC1 directly interacts 

with Aβ and that VDAC1 is over-expressed in post-mortem brain tissue from AD 

patients who died at an advanced stage of the disease. In this study, we demonstrated 

VDAC1 involvement in Aβ-induced toxicity. We found that Aβ interacts with 

purified VDAC1, as revealed by microscale thermophoresis, and as reflected in the 

reduced channel conductivity of bilayer-reconstituted VDAC1. Moreover, a VDAC1 

N-terminal region-based peptide (amino acids 1-26) bound immobilized Aβ, as 

revealed by surface plasmon resonance. Moreover, we found that the VDAC1 N-

terminal region peptide protected neuronal cells against Aβ-induced cell toxicity in a 

concentration-dependent manner. It was proposed that the GxxxG motif of the 

VDAC1 N-terminal domain might interact with the GxxxG motif found in the C‐

terminal part of the Aβ peptide, as GxxxG motif is a well-established as 

dimerization/aggregation motif.  We, therefore, propose that the N-terminal region of 

VDAC1 interferes with Aβ-induced cell toxicity. This new approach may offer a 

platform towards developing a new class of effective and specific drug for 

Alzheimer’s disease.  

 

CNS/Channels 



Page | 52  
 

Poster #6 

Human cord blood CD45
+
 hematopoietic cells protect mice brain 

after closed head injury* 

Arien-Zakay H
 1
, Nagler A

2
, Gincberg G

1
, Cohen G

1
**, Trembovler V

1
, 

Alexandrovich A.G
1
, Galski H

3
, Shohami E

1
, Lazarovici P

1 

1
School of Pharmacy Institute for Drug Research, The Hebrew University of 

Jerusalem, Jerusalem; 
2
Division of Hematology and Cord Blood Bank and 

3
Bone 

Marrow Transplantation, Laboratory of Molecular Immunobiology, Chaim Sheba 

Medical Center, Tel-Hashomer. 

 

Background: Traumatic brain injury (TBI) remains a major cause of death and 

disability but no therapeutic neuroprotective agents are clinically available to date. 

Cell therapy by umbilical cord blood (CB) transplantation has shown promising 

results in brain trauma animal studies. CB contains different stem cell populations, but 

only the potential of mesenchymal stem cells for brain trauma treatment was 

evaluated. 

Results: Here we demonstrated that human CB derived CD45+ cell subset corrected 

neuronal deficits in closed head injury mice model. CD45+ were isolated from CB by 

magnetic sorting of the mononuclear fraction. These cells are characterized by 

positive expression of CD45, CD11b, CD34 markers and negative expression of 

CD133, CD184, CD4 and CD20. The typical mesenchymal markers CD73, CD90 and 

CD105 were not detected in CD45+ population. The therapeutic neuroprotective 

effect was observed from day 1 to 7 days post-trauma. CB cells could be administered 

either intracerebraly (icv) or intravenously (iv) with similar efficacy. iv transplanted 

cells labeled with near-infrared dye were detected at the site of injury. Acute (2 days) 

and chronic (35 days after trauma) differential levels of the angioneurins BDNF, NGF 

and VEGF were measured in the ipsilateral and contralateral hemispheres. Anti CD45 

antibodies blocked the neuroprotective effect of the cord blood derived MNC. 

Conclusions: These findings demonstrate the neuroprotective potential of CB derived 

CD45+ cell fraction in animal model of brain trauma and may serve the basis for 

clinical therapeutic application. 

Acknowledgments: *This study was supported by the Israel Ministry of Science and Technology; ** 
Cohen G is supported by “Eshkol” fellowship from the Israeli Ministry of Science and Technology.     
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Background: ADHD is one of the most common childhood behavioural disorders, 

which affects 5-10% of the children worldwide. This disorder is manifested by 

inattention, hyperactivity and impulsivity. The increased use of cannabis by ADHD 

patients is well documented. HU-267 is a novel synthetic compound which its 

structure resembles this of cannabidiol, a ‘non-psychotropic’ phytocannabinoid. In 

this study, we have tested the effect of HU-267 on locomotor activity in the open field 

test. 

 

 Results: Compared with vehicle treated-mice, there was no significant change in the 

body weight of pups following a postnatal injection of HU-267. At the age of 20 

weeks, females that had been treated with HU-267 were significantly more 

hyperactive than females that had been treated with vehicle. The ambulation 

behaviour was increased by 96% (p<0.03) and rearing behaviour was increased by 

91% (p<0.02) in adult females. On the other hand, HU-267 did not significantly affect 

the behaviour of male mice. 

 

Conclusions: Postnatal treatment with HU-267 induces a significant increase in 

locomotor activity of adult female but not in adult male mice. This study suggests that 

HU-267 can be used to study the pharmacological mechanism which may be involved 

in the development of ADHD in girls.  
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Fellowship in honour of Professor Joel Elkes, The National Institute for 

Psychobiology in Israel (SAG). 

 

 

CNS/ 

  



Page | 54  
 

Poster #8 

Central Amygdala PARP-1 Activation is a Prerequisite for Retrieval 

of Cocaine-Associated Contextual Memory 

Lax E 
1
, Friedman A 

2
, Abraham L 

1
, Visochek L 

3
, Cohen-Armon M

3
 & 

Yadid G 
1,2

 

1
  The Mina and Everard Goodman Faculty of Life Sciences, Bar-Ilan University, 

Ramat-Gan,  
2
 The Leslie and Susan Gonda Brain Research Center, Bar-Ilan University, Ramat-

Gan 
3
 Department of Physiology and Pharmacology, Faculty of Medicine, Tel Aviv 

University, Tel Aviv Israel 

 
Background: Reward-related memory is an important factor in cocaine addiction. 

The central amygdala (CeA) has been implicated both in reward processes and in 

encoding several forms of stimulus-response in Pavlovian conditioning experiments. 

One necessary signaling mechanism for long-term memory formation is activation of 

poly (ADP-ribose) polymerase-1 (PARP-1), via polyADP-ribosylation. Herein, we 

investigated PARP-1 modulation in retrieval of memory for cocaine-induced 

conditioned place preference (CPP).  

Results: We found that auto-polyADP-ribosylation of activated PARP-1 was 

significantly pronounced in the CeA of rats expressing cocaine-CPP. In addition, 

pharmacological inhibition of PARP-1 activity in the CeA blocked CPP-retrieval and 

subsequent CPP-tests up to 14 days, of cocaine-CPP memory without impairing 

locomotion or general memory. Furthermore, systemic PARP inhibition by ABT-888 

blocked CPP expression as well. Locomotor activity and newly formed short-term and 

long-term memory were tested and were not affected by PARP inhibition.  

Conclusions: These findings support the involvement of PARP-1 auto-activation in 

retrieval of memories of cocaine-associated environmental cues. PARP inhibition 

successfully prevented cocaine-induced CPP without interfering to other forms of 

memory formation and locomotion. 

Acknowledgments: This study was supported by NIH grant (#1R21DA027776-01) to 
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U. & fellowships from Israel Anti-Drug Authority and the Wolf Foundation.   
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Background: Stroke is a leading cause of death and develops when a part of the brain 

is deprived of oxygen and glucose, i.e. ischemia. Mesenchymal stem cells have been 

suggested as a cell therapeutic approach for stroke, due to their ability to secrete a 

large number of anti-inflammatory cytokines and growth factors. Present study 

investigates the neuroprotective ability of PLX cells (expressing mesenchymal 

markers CD105, CD105, CD90, CD29 but lacking expression of hematopoietic, 

endothelial and trophoblastic-specific cell markers), in the in vitro OGD ischemic 

model, using pheochromocytoma PC12 cells. 

Results: Optimal neuroprotective conditions were determined by exposing 

undifferentiated or nerve growth factor-differentiated PC12 cells to low glucose 

(hypoglycemia) and low oxygen (hypoxia) followed by reoxygenation in a trans-well 

system with PLX cells. PC12 cell death, evaluated by LDH release, was reduced by 

PLX cells in a dose dependent manner. 2x10
5
 PLX cells conferred 30% 

neuroprotection towards PC12 cells exposed to ischemic insult. Interestingly, PLX 

showed a similar neuroprotective effects to those achieved by the antioxidant 

TEMPOL. Neuroprotection is one of the prominent functions of the interleukin (IL)-

6-type cytokine family and VEGF is known to confer neuroprotection, as well as to 

promote neurogenesis and cerebral angiogenesis. ELISA measurements have 

demonstrated an increased secretion of IL-6 and VEGF from PLX cells under 

ischemic conditions, compared to cells exposed to normoxia. Furthermore, addition of 

exogenous human recombinant IL-6 and VEGF, either before the OGD insult or 

concomitant to the reoxygenation phase, conferred neuroprotection towards ischemia, 

reminiscent of PLX cells neuroprotective effect. 

Conclusions: The present findings indicate that PLX induced-neuroprotective 

paracrine effects on neurons exposed to ischemic conditions involve the secretion of 

IL-6 and VEGF, further supporting the use of PLX in neuroprotective therapies. 

Acknowledgment:* We are grateful to Israeli Ministry of Industry and Trade, 

MAGNETON program, for the financial support; **Cohen G acknowledges "Eshkol" 

fellowship from the Israeli Ministry of Science and Technology. 
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ATP released by astrocytes mediates the spread of Ca
2+

 waves through the astrocytic 

network. It was shown in the hippocampus that ATP affects also the excitability of 

CA1 pyramidal cells (PCs) by activating P2Y1 receptors. However, recent evidence 

suggests that PCs do not express P2Y1 receptors. We therefore hypothesized that the 

PCs respond to astrocytic P2Y1 receptor activation via other signaling pathways.   

Application of the P2Y1 receptor selective agonist ADPβS to rat hippocampal slices 

led to a significant increase in cytosolic Ca
2+

concentration (Cai) both in astrocytes and 

in PCs, monitored optically with the Ca
2+ 

indicator Fluo-4. This effect was seen also 

in presence of blockers of excitability or of fast synaptic transmission. The evoked 

increase in Cai was due, at least in astrocytes, to Ca
2+

release from the endoplasmic 

reticulum (ER), as it was abolished by ER depletion. Intriguingly, elimination of 

astrocytes, by preincubation of slices with the gliotoxin L-AA, prevented the ADPβS-

induced Cai elevations in PCs.  However, L-AA application did not prevent Cai 

elevation in PCs induced by caffeine or mGluR activation. The ADPβS-induced Cai 

elevation in PCs, but not in astrocytes, was blocked by MCPG, a mGluR antagonist. 

We conclude that extracellular ATP mediates the spread of intracellular Ca
2+

 waves 

from astrocytes to PCs by activating astrocytic P2Y1 receptors, causing Ca
2+

release 

from astrocytic ER. This, in turn, causes the release of astrocytic glutamate, which 

activates mGluRs in PCs, causing Ca
2+

release from its ER. This cascade may 

participate in astrocytic-neuronal signaling in a variety of physiological and 

pathophysiological processes. 

Supported by ERC (AB), ISF (YY), and the Henri J. and Erna D. Leir Chair for 

Research in Neurodegenerative Diseases (YY). 
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Synaptic activity of the Abelson family of non-receptor tyrosine kinases 
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Background: The Abelson family of non-receptor tyrosine kinases is best 

characterized in cancer, and also possesses important physiological roles in neural 

development as well as the regulation of synaptic structure and function, mediated via 

interaction with the F-actin cytoskeleton, signaling adaptors, and scaffolding proteins. 

In the hippocampus, Abl kinases modulate neurotransmitter release, affect paired 

pulse facilitation/depression related short-term synaptic plasticity, co-localize with 

PSD-95 and regulate its clustering. In the prefrontal cortex, Arg, an isoform of Abl 

kinase family, orchestrates spine maturation and cocaine-induced plasticity. An 

important role of Abl kinases in Aβ production and signaling has been also shown. 

Despite the accumulating evidence, not much is known about their direct involvement 

in the regulation of synaptic activity/plasticity processes. Hence, to investigate the 

role of Abl kinases in synaptic transmission, we recorded spontaneous miniature 

excitatory postsynaptic currents (mEPSCs) in the presence of TTX and PTX from 

primary hippocampal neurons after 14-16 days in culture.  

Results: We found that acute treatment of cultured rat hippocampal neurons with 

STI571 (imatinib mesylate /Gleevec), a selective irreversible Abl kinase activity 

blocker, significantly increased mEPSC amplitudes comparing to control with no 

effect on interepisode intervals distribution of mEPSCs. Moreover, a new Abl kinase 

specific activator DPH produced an opposite effect from significant reduction to 

complete elimination of mEPSCs in a drug dose and exposure time dependence 

manner. In addition, we found that regulation of AMPA receptros is main contributor 

of the effect of Abl on mEPSCs.  

Conclusions: We suggest that Abl kinases may be involved in regulation of basal 

synaptic activity of excitatory neurotran 

smission in hippocampal neurons, having potential implications on the processes of 

learning and memory formation. 
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Role of the translational machinery in antioxidant-induced reversal 

of cocaine psychomotor sensitization 
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It is well known that the use of cocaine cause various physiological changes in 

different organs, including the CNS. These changes caused severe damage and a 

variety of behavioral effects, and many studies are dedicated for investigating this 

phenomenon. In more recent studies, it has become evident that oxidative stress plays 

an important role in cocaine toxicity and cocaine induced addictive behaviors.  

Previously we have shown that the acute or chronic administration of cocaine induces 

massive oxidative stress in principle areas of the reward system such as the pre frontal 

cortex (PFC) and the nucleus accumbens (NAc). We found that the antioxidant 

Tempol abolished cocaine-induced elevation of oxidative stress in these areas both in 

vitro and following cocaine injection. Importantly, Tempol at a dose that does not 

affect the basal levels of locomotor activity, attenuated both the development and 

expression of cocaine-induced psychomotor sensitization and prevented the increase 

in oxidative stress following withdrawal. We also found that Tempol increases the 

phosphorylation of eukaryote elongation factor 2 (eEF2) in cocaine sensitized rats. 

However, the molecular mechanism by which Tempol acts remain poorly understood. 

We therefore hypothesized that antioxidants such as Tempol exerts their 

neuroprotective effects via activation of the translational machinery using eEF2 KI 

mice (D273A), in which the protein is present but defective.  

We found difference in cocaine psychomotor sensitization; mice showed decreased in 

both the development and expression of sensitization compare to their littermates 

controls. The change in cocaine sensitization was evident in both adolescent and adult 

mice. These results suggest that eEF2 indeed play an important role in the 

neuroadaptations that leads to cocaine sensitized response and currently we are 

exploring whether antioxidants such as Tempol acts via this molecular pathway.  

National Institute for Psyochobiology in Israel (NIPI) and the Rosetrees Trust. 
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Conveying the impact of the input from the RMTg onto the VTA on 

cocaine addiction 
 

Ozeri N., Michaeli A. and Yaka R. 
 

The Institute for Drug Research (IDR), School of Pharmacy, Faculty of Medicine, 

The Hebrew University of Jerusalem. 

 

Background: The reward system is of crucial significance in our everyday life since 

it mediates important behaviors for survival. It is well known that the rewarding effect 

and the feeling of euphoria depend on dopamine (DA) levels. Since the ventral 

tegmental area (VTA) is the major source for DA in the reward system and because 

initiation of drug addiction was demonstrated to occur in the VTA, its regulation is of 

great importance. Recently, focus is shed on the RMTg- a midbrain structure that 

exerts GABAergic input onto the VTA. Neuronal excitation in the RMTg was 

observed concurrent with foot shock, leading to the speculation that this area is 

involved in the processing of negative rewards. 

We hypothesize that a temporal coupling between an infusion of cocaine and RMTg 

stimulation will strengthen the GABAergic tone on the VTA, which in turn will 

interfere with regular synaptic plasticity processes that occur with drug intake and 

partly mediate the formation of addiction. Also, in accordance with RMTg’s role in 

the signaling of negative reward we expect future avoidance from the drug. 

  

Methods: We used optogenetic and behavioral tools to probe the effects of activation 

of the RMTg while SD/SHD rats received cocaine. Since the borders of the RMTg are 

vaguely defined, we injected a nonspecific channel rhodopsin-containing virus that 

infected a broad area that included the RMTg.  

 

Results: Contrary with our expectations, the stimulation enhanced the preference to 

the place the rats received the drug in the conditioned-place preference (CPP) 

protocol. Moreover, in a CPP to the stimulus itself rats preferred the place where they 

received the stimulus. 

 

Conclusions: Our results indicate that midbrain posterior areas, including the RMTg, 

provide important input to the VTA and exert a role in the reward system. However, 

in order to certainly define the impact of RMTg activation on the rewarding effect of 

cocaine we will next use further methods for obtaining specificity.  

 

Funded by: Israel Science Foundation (ISF) and Bretller Center at the School of Pharmacy. 
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(4) Bernstein Center for Computational Neuroscience Goettingen, Goettingen, 
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In rodents, the highly organized somatosensory pathway from the face is reflected in 

cortical layer 4 by anatomically well-defined barrels, each of which corresponds to a 

single whisker. 85% of the neurons in layer 4 are excitatory cells, most of which are 

spiny stellate cells whose dendrites are confined to the barrel. Only about 15 % of the 

excitatory input to these cells is of thalamic origin, while the remaining 85% is 

contributed by other cortical cells, largely from the same barrel. Our laboratory 

showed that spiny stellate cells possess NMDA receptors which have a decreased 

voltage-dependent Mg
2+

 block, such that they are active at resting potential 

(Fleidervish et al. 1998.  A subsequent study (Binshtok et al. 2006) demonstrated that 

this reflects the presence of the NR2C subunit in these synapses.  We now propose 

that one function of this NMDA receptor-mediated positive feedback within the barrel 

is to enhance the dynamic gain of the layer 4 network by increasing the correlation 

time of the synaptic noise in the cell at membrane potentials below spike threshold.  

In tangential slices of barrel cortex which only contain layer 4, brief periods of 

spontaneous activity were induced by briefly illuminating caged NMDA. Voltage 

clamp recordings allowed us to determine the dynamic characteristics of the 

subthreshold current noise.  For comparison, equivalent experiments were carried out 

on layer 2-3 pyramidal cells in coronal slices.  Interestingly, although the active 

periods were accompanied by considerable inhibitory synaptic conductance, almost 

no inhibitory synaptic current contributed to the noise at subthreshold voltages. 

Current injections of correlated noise show that as theoretically expected 

(Tchumatchenko & Wolf 2011), slower correlation time imposed by the prominent 

NMDA component is associated with an enhanced ability of the layer 4 network as a 

whole to respond quickly to a wide range of input frequencies. 

Key words: Barrel cortex, neuronal populations, synaptic noise, NMDA receptors, Layer 4. 

* Email: omerrevah@gmail.com 
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This study is dedicated to 
1
Prof Ester Fride z"l, Head Dept. Behavioral Sciences  

 

Background: With low birth weight in children being a risk factor of developing 

Attention-Deficit Hyperactive Disorder (ADHD), the current study uses the 

cannabinoid SR141716A to determine if the endocannabinoid system is possibly 

involved in ADHD. SR141716A is a CB1 receptor inverse agonist that has been 

developed as an anti-obesity drug because of its appetite inhibiting properties. 

   

Results: Weight gain was substantially affected by injection of SR141716A on day 1 

of life.  These pups had a significant drop in weight of 10.4% compared with vehicle 

treated mice (p<0.0001). SR141716A also caused an increase in locomotor activity 

(ambulation and rearing) in the open field test (p<0.01). Results from the pre-pulse 

inhibition test, which evaluates attention level, showed that the SR141716A-treated 

mice failed to display inhibition compared to the vehicle group (p<0.001).  

SR141716A-treated mice also showed a tendency to reach the far ends of the open 

arms in the elevated plus maze that was not seen in the vehicle group. 

 

Conclusions: We demonstrate that SR141716A induces hyperactivity, inattention and 

impulsive-like behaviours in mice. These results support the link between the 

endocannabinoid system and ADHD and suggest a role for the cannabinoid CB1 

receptor in this disorder. 

  

Acknowledgments: The Young Investigator Award & the Charles E Smith Fellowship 

in honour of Professor Joel Elkes, The National Institute for Psychobiology in Israel 

(SAG). 
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Receptor, Beta Arrestin-1 and P53 With Mdm2 in The Ventral 

Hippocampus a Month After Underwater Trauma 

Sood R., Ritov G., Richter-Levin G., and Barki-Harrington L. 

Department of Human Biology, Faculty of Natural Sciences, University of Haifa, Mt. 

Carmel, Haifa, 31905, Israel 

Background: Although activation of the sympathetic nervous system is a critical 

stress response aimed at maintaining homeostasis, its prolonged activity is harmful in 

the long run. A seminal study showed that chronic infusion of mice with a beta 2 

adrenergic receptor (b2AR) analogue causes long-term DNA damage in a pathway 

which involves beta Arresin-1-mediated activation of Mdm2 and subsequent 

degradation of the tumor suppressor protein p53. The objective of the present study 

was to test whether a single acute stress, which manifests long lasting changes in 

behavior, affects the interaction of Mdm2 with p53, beta 2AR, and beta Arrestin-1 in 

the dorsal and ventral hippocampal CA1. Adult rats were subject to underwater 

trauma, a brief forceful submersion under water. Twenty six days later behavioral 

tests were conducted and immediately followed by biochemical analysis.  

Results: Elevated plus maze tests showed that almost a month after trauma the 

animals present heightened levels of anxiety.: An examination of the CA1 

hippocampal areas of the same rats showed that underwater trauma caused a 

significant increase in the association of Mdm2 with beta2AR, beta Arrestin-1, and 

p53 in the ventral but not dorsal CA1.  

Conclusions: Whether these changes represent a protective mechanism against the 

long term effects of cells death following acute trauma remains to be determined . 
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molecular mechanisms 
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Background: Age-related cognitive impairment is a devastating disorder of unclear 

etiology developing over a period of years. Memory deficit is one of the strongest 

manifestations of this disorder. Depression and apathy are common comorbidities 

presenting with cognitive impairments. We developed animals with strong dominant 

and submissive phenotypes, of which submissiveness is an essential element of 

depressive conditions, and antidepressant drugs from different classes and generations 

tend to reduce submissive behavior. In this study we attempt to find functional 

substrates common to the development of cognitive impairments related to submissive 

behavior, an important element of depressive conditions, and to aging. 

 

Results: Use of the Morris water maze and new object recognition paradigms showed 

that although young (3 months) submissive animals’ performance was similar to 

dominant and wt mice, it markedly declined with advanced age (9 months), in 

comparison to their dominant and wt counterparts. Despite the absence of cognitive 

dissimilarity at the early stage of life, electrophysiological study revealed significant 

differences in short- and long-term synaptic plasticity between dominant and 

submissive animals: acute hippocampal slices taken from submissive mice failed to 

develop paired pulse facilitation in the CA1 region upon stimulation of Shaffer 

collaterals, in contrast to dominant counterparts. Moreover, upon application of 

primed burst (PB) stimulation paradigm, we observed strong sustained LTP in 

submissive mice, which declined within an hour among slices from dominant mice. In 

addition, qPCR analysis revealed that IGF-1 (deficit of which is associated with 

cognitive impairment and dementia) mRNA levels were significantly lower among 

submissive animals in comparison to dominant and wt mice. 

  

Conclusions: This study further demonstrates that depressive-like state may 

accelerate cognitive impairments.  
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Depressive disorders, including major depression, dysthymia and bipolar disorder 

(BD), are a serious and devastating group of diseases that have a major impact on the 

patients’ quality of life, and pose a significant concern for public health. The etiology 

of depressive disorders remains unclear. The Monoaminergic Hypothesis, suggesting 

that alterations in monoamine metabolism in the brain are responsible for the etiology 

of depressive disorders, is now recognized as insufficient to explain by itself the 

complex etiology of these diseases. Data from our and other laboratories has provided 

initial evidence that endogenous cardiac steroids (CS) and their only established 

receptor, the Na
+
, K

+
-ATPase, are involved in the mechanism underlining depressive 

disorders, and BD in particular. In the present study we addressed the possible 

involvement of the Na
+
, K

+
-ATPase/CS system in the manic phase of BD. To this 

end, we tested the behavioral consequences of reducing brain CS levels in 

amphetamine-induced hyperactivity, a mouse model for mania. We found that i.c.v. 

administration of anti-ouabain antibodies abolished amphetamine-induced 

hyperlocomotion, measured in the open field test. We also examined the effect of a 

synthetic 3OH 19-nor androsterone derivative on behavior in two animal models of 

depression. This compound (termed ‘compound 16’, Deutsch, J., et al. J. Med. Chem. 

49:600-606, 2006) resembles the CS structure, but does not inhibit Na
+
, K

+
-ATPase 

ion transport activity and acts as a functional antagonist of CS. We found that acute 

i.p. injection of ‘compound 16’ into SD rats had a significant anti-depressive effect in 

the forced swimming test (FST). Chronic (14 days) treatment of Flinders Sensitive 

Line rats, a genetic model for depression, with the compound also showed a 

significant anti-depressive effect in the FST. Taken together, our  results strengthen 

the hypothesis that the Na
+
, K

+
-ATPase/CS system is involved in both the depressive 

and the manic phases of BD, and suggest that this system should be regarded as a new 

target for the development of drugs for the treatment of this disorder. 
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Background: Synaptic Zn
2+

 is stored in pre-synaptic vesicles and is co-released with 

glutamate in a sub-population of glutamatergic nerve terminals. A distinct 

metabotropic Zn
2+

-sensing receptor (mZnR), was shown by our lab to trigger 

intracellular Ca
2+

 rise following synaptic Zn
2+

 release in CA3 hippocampal neurons.  

We have shown that exogenous Zn
2+

 or Zn
2+ 

released by physiologic stimulation of 

hippocampal mossy fibers upregulates KCC2 activity via mZnR/GPR39 by increasing 

its surface expression.  

KCC2 is the principal Cl
-
 outward transporter in mature neurons and its upregulation 

by mZnR/GPR39 signaling is sufficient to produce a hyperpolarizing shift in GABA 

reversal potential (EGABA) and may thus alter neuronal excitability.  

Results: KCC2 activity was monitored by measuring the rate of NH4
+
 influx into 

neurons using fluorescent imaging. Mouse brain slices from mZnR WT animals 

incubated with the excitotoxin kainate demonstrated a nearly two-fold increase in 

KCC2 activity in CA3 hippocampal neurons compared to controls.  

This upregulation of KCC2 activity was abolished in slices treated with the cell 

impermeable Zn
2+

 chelators CaEDTA and tricine.  

Furthermore, kainate treatment did not change KCC2 activity in the presence of Gαq, 

PLC and MEK1/2 inhibitors that eliminate GPR39/mZnR signaling.  

Importantly, in slices from mZnR KO animals kainate did not significantly change 

KCC2 activity. 

Conclusions: GPR39/mZnR activation by Zn
2+

 during kainate-induced neuronal 

activity results in upregulation of KCC2 activity in CA3 hippocampal neurons.   

Hippocampal slices from mZnR KO mice as well as slices treated with an 

extracellular Zn
2+

 chelator displayed an increased peak frequency in the 10-45Hz 

range as well as a higher normalized 25-45Hz integral compared to WT controls in 

the CA3 subfield. Therefore, mZnR may have a possible role in regulating kainate-

induced persistent in-vivo gamma oscillations. 

We suggest that synaptic Zn
2+

 released during excitatory activity may initially 

enhance inhibitory tone, providing an intrinsic homeostatic mechanism. 
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Zinc deficiency impairs the integrity of the intestinal barrier, attenuates proliferation 

of colonocytes and inhibits renewal of the epithelial layer in the colon, a critical 

process due to the stressful conditions encountered by colonocytes. Here we show that 

zinc dependent activation of the MAPK and PI3K signaling are mediated by the zinc 

sensing receptor ZnR/GPR39, as silencing of GPR39 largely attenuated this signaling 

linked to proliferation and survival. We further show that extracellular Zn
2+

 activates 

the mTOR complex 1 and its major substrate p70S6Kvia the PI3K and the MAPK 

pathways. In accordance, silencing of ZnR/GPR39 largely attenuated the Zn
2+

-

dependent activation of the mTOR cascade and resulted in significant inhibition of 

HT-29 and Caco-2 colonocytes proliferation.  

Proliferation of colonocytes during the renewal of the mucosal layer is followed by 

differentiation, and formation of adhering and tight junctions that seal the intestinal 

barrier. By silencing ZnR/GPR39 expression in HT-29 colonocytes we show that 

GPR39 is essential for Zn
2+

-dependent activation of Intestinal Alkaline Phosphatase 

(IAP), a marker of enterocyte differentiation. Moreover, expression of the tight 

junction proteins ZO-1 and occludin, and the adhering junction protein E-cadherin 

were downregulated in GPR39 silenced HT-29 cells and were delocalized in Caco-2 

colonocytes. This was accompanied by a 50% reduction in trans-epithelial electrical 

resistance of Caco-2 monolayers. Interestingly, increased mRNA levels of GPR39 

were found in differentiating versus proliferating Caco-2 cells, suggesting that GPR39 

expression regulates enterocyte development. 

Considering the importance of ZnR/GPR39 function in formation of the intestinal 

barrier   demonstrated here, pharmacological compounds regulating ZnR/GPR39 

activity may provide novel and potent drugs that can be used in diarrhea and 

ulcerative colon disease treatment. 
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Cd
2+

 is a highly toxic metal ion, involved with a variety of pathologies and disorders, 

such as oxidative stress, disrupted bone formation and neuronal cell death. Cd
2+

 

permeates cells by "hijacking" the physiological ion transport mechanisms, most 

notably ZIPs; a family of Zn
2+

 influx transporters. However, while Zn
2+

 is found in 

each and every cell, Cd
2+

 is tissue restricted, mostly localized to barrier tissues, such 

as the kidneys and bones and while Zn
2+

 is replenished on a daily basis 

(approximately 10%), Cd
2+

 remains trapped with a retention half time of about 30 

years. This dramatic difference in the occurrence of these similar metal ions suggests 

there is an unknown transporter able to distinguish between them, by transporting 

Zn
2+

 while leaving Cd
2+

 trapped within the cells.  

ZnT Zn
2+

 transporters are the main pathway for Zn
2+

 efflux, mediating vesicular 

transport of Zn
2+

. Thus, given that ZIP Zn
2+

 transporters are the main pathway for 

Cd
2+

 permeation, we hypothesized ZnTs can selectively discriminate between Zn
2+

 

and Cd
2+

.  

Our results, acquired by live cell fluorescent imaging – monitoring both cytoplasmic 

clearance and vesicular accumulation of Zn
2+

 and Cd
2+

, indicate ZnTs are indeed 

selective for Zn
2+

 over Cd
2+

, suggesting for the first time, a mechanism for the cellular 

“trapping” of Cd
2+

. 

In order to understand the structural basis for this selectivity, we generated a 3D-

homology model of ZnTs, based on the crystal structure of YiiP, a bacterial 

transporter that does not discriminate between Zn
2+

 and Cd
2+

. The ion binding site of 

YiiP is comprised of 4 residues, 3 of which are conserved in mammalian ZnTs. The 

fourth residue, an Aspatric acid in YiiP has evolved into a Histidine in ZnTs.  

Through site-directed mutagenesis, we mimicked the bacterial site (3Asp 1His) in the 

mammalian ZnT structural framework and vice versa, mimicked the mammalian site 

(2His sAsp) in the bacterial structural framework. This residue swapping completely 

abolished metal selectivity in mammalian ZnTs and fully reconstituted selective Zn
2+

  

transport in the bacterial YiiP, highlighting the importance of this single Histidine 

residue to ion selectivity.  

Purifying and reconstituting the mutated bacterial transporter into proteoliposomes 

enabled studying the kinetic parameters involved in ion transport and revealed that 

Zn
2+

 selectivity of the 2Asp-2His motif is achieved through raising the 

thermodynamic barrier to Cd
2+

 binding. 
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The central role of voltage-gated Na
+
 channels in generation and propagation of 

action potentials (APs) make them key to neuronal excitability.  In addition to the 

well-described, fast-inactivating component of the Na
+
 current, neocortical neurons 

also exhibit a slowly inactivating, persistent Na
+
 current (INaP), that plays a role in 

determining AP threshold and in synaptic integration. The mechanisms underlying 

INaP remain unclear.  We previously showed in single channel and whole cell 

recordings that INaP in pyramidal neurons is primarily generated in the axon initial 

segment (AIS).  This was recently confirmed by imaging Na
+
 influx during prolonged 

sub-threshold depolarizations as well as during slow voltage ramps.  Imaging 

experiments also suggest the presence of somatic INaP with a right-shifted voltage 

dependence.  In whole-cell voltage clamp at 22
o
C, voltage ramps reveal two distinct 

persistent Na
+
 currents, each with a distinct voltage-dependence; upon warming to 

35
o
C, the distinction between the currents is lost.  Simultaneous Na

+
 imaging reveals 

a somatic INaP with an I-V relationship that is shifted by about 15 mV in the 

depolarizing direction as compared to the axonal INaP. The voltage dependence of the 

Na
+
 flux in the AIS and in the soma suggests that the axonal INaP

 
is generated by 

“window current”, as predicted by the Hodgkin Huxley formalism, whereas the 

somatic INaP
 
reflects a periodic failure of individual channels to inactivate (“modal 

gating”).  This conclusion is supported by non-stationary noise analysis of the INaP.  
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In pancreatic β cells, the glucose dependent cytosolic Ca
2+

 transients are 

regulated by the mitochondrial Ca
2+ 

shuttling via mitochondrial Na
+
/ Ca

2+
 exchanger 

(NCLX). NCLX mediates Ca
2+ 

efflux from mitochondria in exchange of Na
+
. The role 

of cytosolic Na
+ 

in modulation of cytosolic and mitochondrial Ca
2+

 transients through 

NCLX remains elusive. We combined the molecular tool, siRNA NCLX with Na
+ 

and 

Ca
2+

 imaging to monitor glucose dependent cytosolic and mitochondrial Na
+
 

signalling and to determine whether Na
+ 

activates the mitochondrial Ca
2+ 

efflux 

through NCLX, regulating cytosolic Ca
2+

 response. 

Blockage of the cytosolic Na
+
 influx by TTX was followed by a significant 

reduction in cytosolic and mitochondrial glucose dependent Na
+
 response, indicating 

that cytosolic Na
+ 

rise is mediated by TTX sensitive Na
+
 channels and is followed by 

mitochondrial Na
+
 uptake. The mitochondrial Na

+
 influx was largely blocked in 

siNCLX transfected cells, demonstrating that NCLX is the major mitochondrial Na
+
 

influx pathway mediated by high glucose. Analysis of NCLX Na
+
 affinity conducted 

in permeabilized cells indicated that NCLX is tuned to sense changes in cytosolic Na
+
 

induced by glucose.  

Application of TTX inhibited the glucose dependent mitochondrial and 

cytosolic Ca
2+

 responses. However, the inhibition of cytosolic Ca
2+

 response induced 

by TTX was rescued by pre-treatment of cells with Ouabain, indicating that the rise of 

cytosolic Na
+
 is required for full activation of cytosolic Ca

2+
 signal. Furthermore, Li

+
 

the substrate of mitochondrial exchanger could fully replace Na
+
 in enhancing the 

cytosolic Ca
2+

 signal.  Knock down of NCLX expression eliminated the rescuing 

effect of Ouabain on cytosolic Ca
2+

 responses, demonstrating that the rise in cytosolic 

Na
+ 

triggers the activation of NCLX, which in turn regulates the glucose dependent 

cytosolic Ca
2+

 response. Altogether, these results show that  glucose dependent  Na
+
 

and Ca
2+

 signalling converge on NCLX which in turn accelerate mitochondrial Ca
2+

 

shuttling thereby enhancing the glucose dependent cytosolic Ca2+ responses.   

 

Keywords: mitochondrial Na
+
/Ca

2+
 exchanger - Ca

2+
 transport - Na

+ 
signaling -  

pancreatic β cells 
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Background: The voltage-dependent anion channel (VDAC), located at the outer 

mitochondria membrane (OMM), mediates interactions between mitochondria and 

other parts of the cell by transporting anions, cations, ATP, Ca
2+

, and metabolites. 

Substantial evidence points to VDAC1 as being a key player in apoptosis, regulating 

the release of apoptogenic proteins from mitochondria, such as cytochrome c, and 

interacting with anti-apoptotic proteins. Recently, we demonstrated that VDAC1 

oligomerization is a general mechanism common to numerous apoptogens acting via 

different initiating cascades and proposed that a protein-conducting channel formed 

within a VDAC1 homo/hetro oligomer mediates cytochrome c release. However, the 

molecular mechanism responsible for VDAC1 oligomerization remains unclear. 

Several studies have shown that mitochondrial Ca
2+

 is involved in apoptosis induction 

and that VDAC1 possesses Ca
2+

-binding sites and mediates Ca
2+

 transport across the 

OMM. 

 

Results: Here, the relationship between the cellular Ca
2+

 level, [Ca
2+

]i, VDAC1 

oligomerization and apoptosis was studied. Decreasing [Ca
2+

]i using the cell-

permeable Ca
2+

 chelating reagent BAPTA-AM was found to inhibit VDAC1 

oligomerization and apoptosis, while increasing [Ca
2+

]i using Ca
2+ 

ionophore resulted 

in VDAC1 oligomerization and apoptosis induction in the absence of apoptotic 

stimuli. Moreover, induction of apoptosis elevated [Ca
2+

]i, concomitantly with 

VDAC1 oligomerization. Apoptosis induction resulted in an increased FCCP-

sensitive Rhod-2 fluorescent signal, reflecting an increase in [Ca
2+

]m, suggesting that 

mitochondrial Ca
2+

 is required for VDAC1 oligomerization. In addition, increased 

[Ca
2+

]i levels up-regulate VDAC1 expression.  

 

Conclusions: These results suggest that Ca
2+

 promotes VDAC1 oligomerization via 

activation of a yet unknown signaling pathway or by increasing VDAC1 expression, 

leading to apoptosis. 
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Background: Apoptotic signaling to the mitochondria results in the release of pro-

apoptotic proteins, such as cytochrome c (Cyto c) from the intermembranal space to 

the cytosol, triggering caspases activation and cell death. However, the mechanisms 

by which Cyto c crosses the outer mitochondrial membrane (OMM) remain unclear. 

Accumulating evidence indicates that the voltage-dependent anion channel 1 

(VDAC1), a protein residing in the OMM, plays a central role in mitochondria-

mediated apoptosis. We have previously demonstrated that apoptosis induction is 

associated with VDAC1 oligomerization, and suggested that VDAC1 oligomer forms 

a large flexible pore mediating the release of Cyto c, and subsequent cell death. 

Accordingly, we expect that apoptosis inhibitors would inhibit VDAC1 

oligomerization. This concept is addressed in this study. 

 

Results: In this study, we provide further support for the involvement of VDAC1 

oligomerization in apoptosis. We have tested the effects of anion-transport inhibitors, 

DIDS, H2DIDS, SITS, DNDS and DPC, on VDAC1 oligomerization and apoptosis. 

VDAC1 oligomerization in intact cells was revealed by chemical cross-linking, 

apoptosis was determined by FACS, and direct interaction with VDAC1 was 

monitored by measuring the channel conductance of purified VDAC1 reconstituted 

into a planar lipid bilayer.  All tested inhibitors were found to interact with VDAC1 

and to reduce its channel conductance at all tested voltages.  Moreover, these 

compounds prevented both VDAC1 oligomerization and apoptosis, induced in HeLa 

cells by staurosporine or selenite. The inhibition of VDAC1 oligomerization and 

apoptosis by compounds showed similar dose-dependence, suggesting association 

between these two processes.  

 

Conclusions: Our results indicate that molecules directly interacting with VDAC1 

prevent its oligomerization and apoptosis.  These findings further support the 

suggestion that VDAC1 oligomerization is coupled to apoptosis induction. Thus, 

targeting VDAC1 oligomerization offers a therapeutic strategy for pathological 

conditions associated with aberrant apoptosis regulation, such as cancer and 

neurodegeneration. 
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Background: Serine/threonine kinase AKT/PKB plays a fundamental role in a wide 

variety of cellular functions, including protein synthesis, regulation of cell survival, 

metabolism and proliferation. In neuronal cells, AKT has been shown to be involved 

in neuronal cell development, axonal growth and synaptic plasticity. Recently, a 

further downstream mechanism of AKT involvement in long-term depression (LTD) 

prevention and late phase long-term potentiation (LTP) has been revealed. Moreover, 

AKT is also known to be involved in early phase LTP; however no solid knowledge 

has been accumulated regarding the downstream effectors mediating AKT’s effects 

on LTP. Here, we present our preliminary findings describing a mechanism of AKT’s 

effect on LTP.  

 

Results: Using different regimes for application of the AKT inhibitor A6730 (30 min 

drug exposure before high frequency stimulation (HFS), drug for 30 min before and 

20 min after HFS, drug for 20 min 30 min after HFS), to acute hippocampal slices 

trained with the HFS paradigm, we observed that AKT regulates LTP expression 

without affecting its induction and maintenance. The effects of AKT inhibition was 

similar to that of PI3K inhibitors (worthmannin and LY294002). Further, we 

delivered an AKT activator in order to combine with inhibitors of various signaling 

pathways to prevent AKT-induced effect on LTP and to characterize a potential 

downstream mechanism of LTP regulation. Unexpectedly, SC79 (a novel activator of 

AKT), which also prevents AKT translocation to the plasma membrane, induced a 

significant decrease in basal synaptic activity and in expression of LTP.  

 

Conclusions: We consider that translocation of AKT towards the plasma membrane 

is necessary for regulation of synaptic activity and LTP. Moreover, AKT related LTP 

expression is not dependent on downstream cytosolic factors, but is mediated via 

direct effects of AKT on post-synaptic density components and glutamate receptors.  
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Proinflammatory cytokines, interleukin-1 β (IL-1β) and tumor necrosis factor α 

(TNFα) not only sensitize nociceptors via gene regulation, but also rapidly and 

directly activate them, generating action potentials and inducing acute pain 

hypersensitivity.  We have previously demonstrated, that IL-1β acts via p38 mitogen-

activated protein kinase (p38 MAP kinase), to increase the excitability of nociceptors 

by relieving resting slow inactivation of tetrodotoxin-resistant (TTX-r) voltage-gated 

sodium channels. 

In the current study we examined whether this p38 MAP kinase-mediated modulation 

of slow inactivation is a common mechanism of proinflammatory cytokines to induce 

acute inflammatory pain. 

We show that a short exposure to TNFα (1 min) produced a significant increase in 

peak amplitude of TTX-r sodium currents.  This increase was not accompanied by 

changes in voltage dependence or kinetics of activation and fast inactivation.   

Similarly to the effect of IL-1β, application of TNFα caused a significant relief of 

slow inactivation, thereby increasing the amount of sodium channels available for 

activation from subthreshold voltage potentials. Both TNFα-mediated increase in 

TTX-r sodium current and TNFα-mediated relief of slow inactivation were prevented 

by application of the p38 MAP kinase inhibitor (SB-202190), implying the essential 

role of p38 MAPK in this TNFα-sodium channel interaction.  

Our results suggest that a relief of slow inactivation is a common mechanisms for 

cytokine-induced nociceptive hyperexcitability. Furthermore, we demonstrated that 

modulation of this mechanism by lacosomide (an anti-epileptic agent) which enhances 

slow inactivation of TTX-r sodium channels, reverts cytokine-mediated changes in 

neuronal activity and pain sensation. These data suggests that lacosamide, could be 

used clinically to attenuate inflammatory pain. 
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Background: G protein-sensitive inwardly rectifying potassium (GIRK) channels 

mediate postsynaptic inhibitory effects of neurotransmitters via G protein-coupled 

receptors (GPCRs) in the atrium and the brain. In neurotransmitter-dependent GIRK 

signaling, Gβγ is released from the heterotrimeric Gαi/oβγ complex upon GPCR 

activation and promotes channel opening by interacting with binding sites in N- and 

C-terminus of GIRK. However, Gα is not only a donor of Gβγ but also regulates 

GIRK gating. The sites of binding of Gα and Gβγ which crucially determine the 

regulation of GIRK by the G proteins subunits are not fully characterized. We used 

bioinformatic tools, in particular molecular proteins docking, in order to reveal 

residues potentially significant for GIRK-Gα/Gβγ interaction. Our assumption is that 

conservation and multiple occurrence of a specific amino acid in the examined models 

indicate its importance for protein interaction. 

Results: When we examined the final 22 models of GIRK-Gαi1GDP docking, we 

noticed that GIRK1 N-terminal segment (41K-59N), although it is partial in the 

crystal structure, includes amino acid that appear in many models and thus appear to 

be important for interaction with GαiGDP. GIRK1 C-terminal segments of potential 

importance are: 188K-199H, 237Q-243F, 333L-341D (βL-βM loop) and 346H-352P. 

When we examined the final 20 complexes of GIRK1-Gβγ docking, we noticed that 

in GIRK1 the N-terminal segment includes several residues with multiple repeats 

(41K, 43R, 44K), but less than found in GIRK-Gα docking. In the C-terminal 

segment, residues with potential significance to Gβγ docking are: 235S-243F, with an 

emphasis on 237Q, 240E, 241G and 243F; and the residues 286R, 328F, 333L, 343S, 

344Q, 347A, 349F, 350E, 351V, 352P and 354P. 

Conclusions: We obtained a large number of amino acids that might be participating 

in GIRK - Gα/Gβγ interaction, which support the idea that distinct channel sites may 

be involved in basal versus agonist-induced channel activation and regulation by the 

G proteins subunits. 
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Background: Bipolar disorder (BPD), also known as manic-depressive illness, is a 

brain disorder that causes unusual shifts in a person’s mood, energy, and ability to 

function. Lithium (Li
+
) is a widely used treatment for bipolar disorder, while its 

mechanism of action is unclear. One theory of BPD postulates the involvement of the 

G proteins in the disease. Studies have shown that Li
+
 can modulate the function of G 

proteins. We hypothesized that Li
+
 modulation of G proteins will also affect G protein 

effectors including ion channels. G-protein activated K
+
 channels (GIRK) are directly 

modulated by G-proteins derived from activation of Gαi/o coupled receptors.  

Results: Our studies revealed that therapeutic dose of lithium (1 mM) decreased 

baclofen- and adenosine-mediated responses of GIRK in hippocampal neurons, but 

increased the channels basal (agonist independent) activity. Immunostaining of the 

cultures with specific anti GIRK1 and GIRK2 antibodies revealed no significant 

effect of Li
+ 

incubation on channel expression. Studies in Xenopus oocytes excised 

patches showed that lithium increased basal activity of GIRK1/2 channels by a Gβγ 

mediated mechanism. The Kd for this effect was 0.34 mM, well within therapeutic 

range. Li
+
 also decreased Acetylcholine-mediated GIRK1/2 activation, confirming 

data from neuronal cultures. Finally, biochemical data shows that lithium decreased 

binding between purified GST-Gαi3 and in vitro translated Gβγ, but had no effect on 

the binding of purified Gαi3 or purified Gβγ and in vitro translated N and C termini of 

the GIRK1 channel. Moreover, this effect was independent of Mg
2+

.  

Conclusions: We propose that the complex effect of lithium on GIRK channel 

activity may be related to the overall “mood stabilizing” effect of Li
+
 in bipolar 

patients. These findings may bring us closer to understanding the complex mechanism 

of lithium action in the brain and perhaps it will help us understand the 

pathophysiology of the disorder itself.  
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The fundamental aspect of neural organization is that each neuron's axon projects 

specifically to particular regions but not to others. Due to the remoteness of neuronal 

somata from their targets and the convolution of the projections of neighboring 

neurons, it has been difficult to map the projections of many different nearby neurons 

in the same preparation. Therefore, we have developed a novel strategy allowing us to 

map the precise projections of neuronal cells to their targets.  

We injected the tracer Wheat Germ Agglutinin (WGA) conjugated to 4 spectrally 

distinct colors in 4 proximate points in the neurons target area. The concentrated dyes 

diffusely dispersed from the injection points and created an area in which each small 

region contains different combinations of the 4 colors, determined by the distance of 

this region form each injection point. Neurons innervating this area took up the WGA 

with the unique color combination and transported it to the cell body in vesicles. 

Thus, many neuronal somata distanced from the injection point contain a distinct 

combination of colors which can be matched to the original injection site. This 

enables us to reconstruct the axonal arbor distribution in the target area of that neuron. 

We named this technique Neuronal Positioning System (NPS) due to the ability to 

detect a neuron's position by its distance from known reference points. Using this 

approach we were able to map projections of dorsal root ganglion (DRG) neurons to 

the skin preparation of a rodent hind paw and map projections of the submandibular 

(SM) ganglion cells to their large peripheral end organ, the SM gland. Moreover, 

application of NPS in a Brainbow mouse demonstrated that neurons in the SM 

ganglion, which are innervated by the same axon, occupy proximate areas in the 

gland. Thus, this approach enables us, for the first time, to show the relation between 

the developments of two levels in the same neuronal circuit. 

Support Human Frontiers Science Program,  ERC 
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Contraction of heart muscle cells is triggered on a beat-to-beat basis by a 

transient increase in intracellular free Ca
2+

 concentration. This increase results from 

Ca
2+

 entry during the action potential and is tightly regulated by several mechanisms, 

including the activities of the Na
+
/Ca

2+
 exchanger (NCX) and Ca

2+
 ATPases (PMCA 

and SERCA) in the cell. The dogmatic concept regarding the mechanism of action of 

cardiac steroids (CS) suggests the following sequence of events: Binding of the 

steroids to Na
+
, K

+
-ATPase, resulting in inhibition of ion pumping, leading to a rise in 

cytosolic Na
+
. This causes a reduction in NCX activity, culminating in an increase in 

intracellular Ca
2+

 and greater contractility. This accepted mechanism was challenged 

upon studying the effects of different CS on zebrafish heart contractility in wild-type 

(WT), tremblor (tre) mutants, lacking cardiac NCX1h activity, and the accordion 

(acc) mutant, lacking SERCA1 activity. Heart contractility measurements were 

performed using a series of software tools for the analysis of high-speed video 

microscopic images, allowing the determination of ventricular heart diameter and 

perimeter during both diastole and systole. The ejection fraction (EF) and fractional 

area changes (FAC) were calculated from these measurements, providing two 

independent parameters of heart contractility. The method was validated by testing the 

classical effects of cholinergic and adrenergic agonists.  Addition of the CS bufalin to 

the swimming medium increased, as expected, the force of contraction of zebrafish 

heart muscle in WT but not in the tre mutant. Surprisingly, however, addition of the 

CS ouabain and digoxin to the medium increased the force of contraction of heart 

muscle in WT and tre to the same extent. These two CS did not affect contractility in 

the acc mutant. Our results point to a diversity in the action of different CS on heart 

contractility and suggest in contradiction to the accepted mechanisms, that in the 

zebrafish heart NCX1h activity is not obligatory for CS action. 
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Background: Cyclooxygenase-2 is the rate-limiting enzyme in the synthesis of 

prostanoids and is upregulated in many diseases, such as inflammation, gastric 

ulceration and carcinogenesis. Recently we have discovered that the expression of 

COX-2 is downregulated by the G protein coupled receptor (GPCR) prostaglandin E1 

receptor, in a mechanism which involves increased COX-2 ubiquitination and 

subsequent degradation in the proteasome. Here we studied the effect of another 

GPCR, the beta-1 adrenergic receptor (beta-1AR) on COX-2 expression, and tested 

whether specific phosphorylation sites in its C-tail are involved in this effect. 

 

Methods: We co-transfected cells with YFP- tagged COX-2 and either wt beta-1AR, 

beta-1AR lacking PKA phosphorylation sites, beta-1AR lacking GRK 

phosphorylation sites or beta-1AR lacking both phosphorylation sites.  

 

Results: Flow cytometry analysis revealed a significant reduction in the expression of 

COX-2 in the presence of beta-1AR. This effect was further enhanced in the by PKA- 

and GRK-phosphorylation-deficient mutants, with no additive effect of the double 

mutant.  

 

Conclusions: These results suggest that beta-1AR is involved in COX-2 down 

regulation, and PKA and GRK phosphorylation sites are involved in this 

phenomenon. Further research needs to be conducted in order to determine the 

mechanism by which beta-1AR is involved in COX-2 down regulation.  
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Background: Novel strategies that target the epidermal growth factor receptor 

(EGFR) have led to the clinical development of monoclonal antibodies, which treat 

metastatic colorectal cancer (mCRC) but only subgroups of patients with increased 

wild type KRAS and EGFR gene copy, respond to these agents. Furthermore, 

resistance to EGFR blockade inevitably occurred, making future therapy difficult. 

Novel bio-imaging (BOI) methods may assist in quantization of EGFR in mCRC 

tissue thus complementing the immunohistochemistry methodology, in guiding the 

future treatment of these patients. The aim of the present study was to explore the 

usefulness of near infrared-labeled EGF (EGF-NIR) for bio-imaging of CRC using in 

vitro and in vivo orthotopic tumor CRC models and ex vivo human CRC tissues.  

Results: We describe the preparation and characterization of EGF-NIR and 

investigate binding, using BOI of a panel of CRC cell culture models resembling 

heterogeneity of human CRC tissues. EGF-NIR was specifically and selectively 

bound by EGFR expressing CRC cells, the intensity of EGF-NIR signal to 

background ratio (SBR) reflected EGFR levels, dose-response and time course 

imaging experiments provided optimal conditions for quantization of EGFR levels by 

BOI. EGF-NIR imaging of mice with HT-29 orthotopic CRC tumor indicated that 

EGF-NIR is more slowly cleared from the tumor and the highest SBR between tumor 

and normal adjacent tissue was achieved two days post-injection. Furthermore, 

images of dissected tissues demonstrated accumulation of EGF-NIR in the tumor and 

liver. EGF-NIR specifically and strongly labeled EGFR positive human CRC tissues 

while adjacent CRC tissue and EGFR negative tissues expressed weak NIR signals. 

Conclusions: This study emphasizes the use of EGF-NIR for preclinical studies. 

Combined with other methods, EGF-NIR could provide an additional bio-imaging 

specific tool in the standardization of measurements of EGFR expression in CRC 

tissues. 

Acknowledgments:  *Supported by Bio Medical Photonics (BMP) consortium, Israeli 

Ministry of Industry and Trade, MAGNET program;**Cohen G acknowledges 

"Eshkol" fellowship from the Israeli Ministry of Science and Technology.     
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Mitochondrial Ca
2+

 transport is primarily mediated by two major transporters; the 

Ca
2+

 uniporter (MCU) that mediates mitochondrial Ca
2+

 uptake and the Na
+
/Ca

2+
 

exchanger (NCLX) that subsequently extrudes mitochondrial Ca
2+

. By releasing 

mitochondrial Ca
2+

, NCLX plays an important role in shaping the intracellular Ca
2+

 

signals.  

The NCLX shares a relatively low degree of sequence homology with other members 

of the Na
+
/Ca

2+
 superfamily and lacks the typical long cytoplasmic domain that is 

found on plasma membrane NCX’s and is included in their regulation. Moreover, the 

molecular identity of the exchanger was until recently unknown. Thus, recent studies 

had to rely on inhibitors with doubtful selectivity. Due to this, very little is known 

about the exchanger’s regulation, but the identification of the NCLX enables the use 

of molecular tools, such as siRNA and shRNA, as well as bioinformatics tools, thus 

facilitating biochemical and biophysical analysis aimed to identify its regulatory sites 

and partner proteins.  

Through bioinformatics analysis we revealed a candidate residue, Serine 258, linked 

to  regulation of the exchanger, through cAMP-dependent protein kinase (PKA) 

phosphorylation.  

We used live cell fluorescent imaging to measure the efflux rate of Ca
2+

 from 

mitochondria, in HEK293-T cells transfected with mitochondrial targeted Ca
2+

 

sensitive fluorescent protein, Pericam. Mitochondria were loaded with Ca
2+

, following 

depletion of intracellular Ca
2+

 stores by ATP.  

To examine the role  of Ser258, we generated two mutants of this residue; first to 

Alanine to eliminate phosphorylation and the second to Aspartate, introducing a 

negatively charged residue, to mimic phosphorylation. Western blot analysis confirms 

that mutated NCLX constructs are expressed in the mitochondria. To measure Ca
2+

 

rates mediated by these mutants, we silenced endogenous wild-type NCLX, by 

shRNA and over-expressed the indicated mutants to see if this "rescues" Ca
2+

 

transport. The S258D mutant  showed Ca
2+

 rates similar to wild-type NCLX and two-

fold higher then S258A rates, indicating the importance of this Serine residue to 

transporter regulation . 

A similar activation  of NCLX was monitored in cells treated with the PKA activator  

forskolin.  Forskolin increases the rate of mitochondrial Ca
2+

 efflux, mediated by 

endogenous NCLX and the activation was  prevented when the cells were  

preincubated with the PKA inhibitor, H89.  

Our results indicate that PKA is a major regulator of the mitochondrial Na
+
/Ca

2+
 

exchange through a phosphorylation site on NCLX. 
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Background: Integrins are receptors of the extracellular matrix (ECM), playing a 

vital role in physiological and pathophysiological processes. The α2β1 integrin 

receptor is located on endothelial and epithelial cells as well as on platelets. α2β1 

integrin is essential in processes such as wound healing, tumor metastasis, and 

platelets aggregation, all of which depend on the binding of the integrin to collagen. 

For this reason, identifying α2β1 integrin-specific antagonists can assist in the 

development of drugs to treat tumor progression, angiogenesis, and cardiovascular 

diseases. Snake venoms have been shown to contain antagonists which target 

collagen-binding integrins, thus they are used for isolation of new compounds which 

can be used as tools in development of new anti-platelet drugs.  

 

Results: To specifically isolate antagonists targeting the α2β1 integrin we developed 

a protocol based on affinity chromatography using a gel containing human 

recombinant A domain extracellular binding site of α2 integrin. Using this novel 

approach, the protein VP-i was isolated from Vipera palaestinae venom. We prove 

that VP-i binds to the α2 integrin A domain and that it successfully inhibits adhesion 

of various cells to type I collagen, cell migration as well as collagen-induced platelet 

aggregation in dose-dependent manner (IC50 2.75 µg/ml).   

 

Conclusions: VP-i prevents platelet aggregation and adhesion, affecting platelets 

directly via α2β1 integrin. For this reason this α2β1 integrin-specific antagonists can 

assist in the development of drugs to treat tumor progression, angiogenesis and 

thrombosis. 

 

Acknowledgment: *The financial support of GIF, Israeli Ministry of Industry and 

Trade, Kamin and Nofar is appreciated. 
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Background: Mast cells (MC) can be down-regulated by activating targeted 

inhibitory receptors or using different drugs. It has been previously shown that the 

glucocorticosteroid (GC) dexamethasone exerts a dose-dependent inhibitory effect on 

murine-derived MC degranulation. In human cord blood derived MC (CBMC), 

dexamethasone decreases transcription and release of pro-inflammatory cytokines, 

while it has no effect on degranulation. In light of our recent work, we hypothesized 

that CBMC degranulation can be down-regulated by combining αCD300a-activating 

antibodies (Ab) with dexamethasone. 

The aim of the present study was to investigate the possible joint inhibitory effect of 

dexamethasone and αCD300a Ab on MC. 

  

Materials & methods: CBMC and BMMC were sensitized with IgE and treated 

overnight with either dexamethasone or vehicle at various concentrations. αCD300a 

Abs (30 mins) were added followed by an FcεRI cross-linking activating Ab for 30 

mins for degranulation, or 18 hrs for cytokine release. Degranulation was measured 

using beta-hexoseaminidase release assay and cytokine release by specific ELISAs. 

  

Results: Incubation of CBMC with suboptimal concentrations of dexamethasone and 

αCD300a increased IL-10 secretion and decreased GM-CSF release and cell 

degranulation. Moreover, in BMMC, αCD300a Abs (10ug/ml) with dexamethasone 

(10
-8 

M) elicited a strong inhibition of MC degranulation, as potent as a higher dose 

(10
-7 

M) of dexamethasone alone. 

 

Conclusions: Our results showing that αCD300a combined with dexamethasone 

decreased CBMC degranulation and pro-inflammatory cytokine GM-CSF release 

while enhancing the anti-inflammatory cytokine    IL-10, indicate that CD300a 

activation might serve as a tool to improve dexamethasone treatment by an additional 

inhibition mechanism leading to a GC-sparing effect.  
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Background: Non Immunological Contact Urticaria (NICU) is the whealing of the 

skin when it comes in contact with certain substances, and it can appear on non-

atopic/ normal skin upon first time exposure to uriticariogenic materials. NICU is 

probably due to a direct activation of dermal mast cell (MC) that release histamine 

and other pro-inflammatory mediators upon a non IgE-mediated mechanism. One of 

the cosmetic components which is suspected to cause NICU is papain which is also a 

well-known allergen. Papain, a cysteine protease that was isolated from the papaya 

fruit, has been previously shown to activate human basophils and eosinophils in vitro.  

The aim of this work was to assess the effects of papain on MC, in terms of activation 

and survival and to understand the mechanisms of its activity.  

 

Materials & Methods: Human Cord Blood derived Mast Cells (CBMC) and human 

Foreskin Mast Cells (FSMC) were incubated with papain at different concentrations 

(10-100µg/ml) for 60-90 min. Cell viability was determined by P.I. staining and 

FACS analysis. Cell degranulation was measured using beta-hexosaminidase release 

or tryptase assay and cytokine release by specific ELISAs. Papain was preincubated 

with or without E-64, a specific inhibitor of papain, for 30min at 37°C before addition 

to the cells. Additionally, papain was heat inactivated for 10min at 100°C before 

addition to the cells.  

 

Results: Papain at 10-100µg/ml did not alter MC survival. Papain induced CBMC 

and FSMC degranulation in a concentration-dependent manner and secretion of IL-8 

and IL-6, two pro-inflammatory cytokines.  

The Specific inhibitor for papain (E-64) and heat inactivation both significantly 

inhibited papain-induced degranulation from CBMC.    

 

Conclusions: Human MC can be activated by the cysteine protease papain. 

Importantly, the MC activation by papain depends on its enzymatic activity. 

Papain at concentrations known to be used in cosmetic products does not induce MC 

death and activate them to reduce inflammatory mediators that might cause the 

pathology of NICU.  

Our results might have important clinical relevance in Contact Urticaria (CU) and in 

the over looked fields of non-IgE-dependent MC activation. 
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Background: Core evidence from laboratory and clinical research points to the 

involvement of the endocannabinoid system in the development of schizophrenia. In 

this study the effect of HU-308, a cannabinoid CB2 receptor agonist, was investigated 

in a mouse model for NMDA antagonist-induced inhibition of locomotor activity.  

 

Results: Phencyclidine, an NMDA antagonist, was injected after birth to mice. The 

effect of HU-308 was studied in the open-field test, a paradigm for locomotor activity. 

Compared with the control group, PCP significantly decreased the exploration activity 

and the number of rears (PCP vs. vehicle, (p<0.001). Co-treatment with HU-308 

significantly reversed both effects of PCP (p<0.01).  

 

Conclusions: These results suggest that under certain conditions, such as the 

inhibition of the NMDA receptors, there is a role for the CB2 receptor in the 

modulation of motor activity. These results suggest a role for the CB2 receptor in 

schizophrenia.  

 

Acknowledgments: This study is supported by The Institute for Psychobiology (SAG), 

The Daniel Turnberg UK/Middle East Travel Fellowship Scheme (SAG) and The 

Irving Moskowitz Foundation (AN). 
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Background: Selective down-regulation of gene expression by small interfering 

RNA (siRNA) provides a powerful approach for treating a wide range of human 

cancers. In this study, we used siRNA directed to the mitochondrial protein, voltage-

dependent anion channel 1 (VDAC1), which is located in the outer mitochondrial 

membrane and controls the traffic of metabolites, thus assuming an important role in 

the production of cellular energy and cell metabolism. VDAC1 also plays a central 

role in mitochondria-mediated apoptosis by interacting with pro- and anti-apoptotic 

proteins. It has been shown that VDAC1 is critically involved in apoptosis mediated 

by various pro-apoptotic agents and anti-cancer drugs.  

 

Results: We have employed a synthetic siRNA directed to human VDAC1 to induce 

its silencing in A549 (human adenocarcinoma alveolar basal epithelium), PC-3 

(human prostate cancer) and HepG2 (human hepatocellular carcinoma) cancer cell 

lines. siRNA-mediated VDAC1 knockdown induced a remarkable decrease in 

VDAC1 protein levels (over 90%), which persisted up to 144 h post-transfection. In 

vitro proliferation assays showed profound inhibition of cancer cell growth (up to 

90% inhibition, depending on cell line tested) following VDAC1 siRNA transfection, 

as compared to cells transfected with non-targeting control siRNA. We have also 

assessed the effect of siRNA-mediated VDAC1 knockdown on the anti-cancer 

activity of cisplatin. Cells transfected with VDAC1 siRNA exhibited decreased 

sensitivity to cisplatin with up to 4-fold increase in its IC50 as compared to control 

cells. 

 

Conclusions: In this study we show that VDAC1 silencing by means of RNA 

interference inhibits cancer cell growth and to could be considered as a novel strategic 

therapeutic approach to treat cancer. Our results also demonstrate that cisplatin-

mediated cancer cell death depends on VDAC1 expression level, thereby placing 

VDAC1 as an important component of cisplatin mechanism of action.  

 

Support: This work was supported by NIBN grant to VSB. 
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Cathepsins are a subset of the cysteine protease family, are known to be involved 

in several processes of cancer such as tumor formation and growth, invasion and 

metastasis. Elevated levels of cathepsins expression and activity are found in several 

types of human cancer, making them valuable biomarkers for detection and targeting 

of therapeutics. Here we describe the development of theranostic probes that allow for 

both detection and treatment of cancer. By combining cysteine cathepsins quenched 

activity-based probes (qABPs) with Photodynamic Therapy (PDT) we generated 

unique probes that can kill targeted cells. qABPs are small molecules that become 

fluorescent upon activity-dependent covalent modification of a protease target. In 

PDT, cell ablation is induced by light activation of a photosensitizer (PS) in the 

presence of oxygen to generate singlet oxygen, 
1
O2. Our probes carry a fluorescently 

quenched PS that is activated only when covalently bound to the active cathepsins 

target, thereafter the PS can be induced by light to generate reactive oxygen species, 

leading to cell death of cancerous tissue. A series of PS-qABPs and their non-

quenched controls were synthesis, and were found to be highly quenched and 

selective toward endogenous cathepsin targets. We have modifies the PS-qABPs to 

better penetrate cells allowing them to induce cell killing by light activation. Most 

importantly, two probes were detected non-invasively labeling subcutaneous tumors. 

These probes are now being evaluated for their ability to induce apoptosis in tumor 

bearing mice upon light irradiation. Our encouraging finding so far, and ongoing 

development may lead to a unique theranostic tool that allow for both detection and 

treatment of cancer, together with reduces light cytotoxicity. In addition, these probes 

can potentially serve as theranostic agents of other pathologies expressing highly 

cathepsins activity such as arthritis, osteoporosis, atherosclerosis and immune-related 

diseases.  
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Background: Cancer and other disorders are recognized as epigenetic diseases. The 

high level of histone deacetylases (HDACs) expression in cancer cells: is a hallmark 

of aggressive cancer, dramatically changes its epigenetics and protects it from 

genotoxic stress. We have studied unique inhibitor of HDAC (HDACI) valproate-

valpramide of acyclovir (AN446), prodrug that by metabolic degradation releases the 

HDACI- valproic acid.  

 

Results: We have shown that AN446 possesses anticancer activity, augments 

doxorubicin (Dox) killing of cancer cells, while protecting noncancerous cells from 

Dox-toxicity. Cell-type specific changes in the expression of proteins controlling 

survival, angiogenesis and inflammation by AN446 or its combination with Dox 

(AN446+Dox), in vitro and in vivo, was demonstrated. In the glioblastoma xenograft, 

AN446 as a single agent and AN446+Dox, inhibited HDAC activity as was evident 

by increased histone-3 (H3) acetylation in tumors, hearts and brains of the mice, 

whereas Dox had no effect. AN446 treatment of mice bearing U251 tumor, increased 

H3 acetylation in tumors by 5-7-fold, in brains by 2 fold and in hearts by 2.5 fold. The 

greater change observed in the tumors, provides the basis for the prodrug selectivity 

against tumors. AN446 alone or AN446+Dox, increased the specific lysine (K) 

acetylation on H3 position 9 (H3K9) and 18 (H3K18) in the tumors, brains and hearts 

while it decreased H3K56 acetylation in the tumors. In the hearts, Dox increased 

H3K56 acetylation (by 4-fold) while the addition of AN446 attenuated this increase. 

In the brains acetylation of H3K56 was unchanged following the treatments.  

 

Conclusions: The selectivity of the HDACI AN446 can be rationalized by its unique 

induction of histone acetylation patterns and by the inherent differences in histone 

modification patterns of normal vs. transformed cells.  

 

cancer/ 

  



Page | 88  
 

Poster #42 

Caspase Specific Quenched Activity-Based Probes for Real Time 

Imaging of Apoptosis. 

 

Shaulov Y.
1
, Meriquiol E.

1
, Edgington L.

2
, Bogyo M.

2 
and Blum G.

1
 

 
1
The Institute of Drug Research, The School of Pharmacy, The Faculty of 

Medicine, The Hebrew University, Jerusalem, 91120, Israel. 
2 
Department of Microbiology and Immunology, Stanford University School of 

Medicine, 300 Pasteur Dr., Stanford, California 94305, USA. 
 

Background: Apoptotic cell death is a highly organized and coordinated process in 

which multi cellular organisms dispose of damaged or dangerous cells. Apoptosis 

occurs in several normal processes while aberrant apoptosis can lead to diseases. 

Caspases are a family of cysteine proteases that are key regulators of apoptosis and 

therefore serve as a marker for cell death. The caspases reside in cells in an in-active 

form prior to apoptosis; their activation is difficult to follow in high resolution using 

conventional antibody or substrate methods.  

 

Results: We generated selective caspase 3 quenched activity based probes (qABPs) 

that covalently modify active caspase 3 and enable high resolution real-time imaging. 

These probes lack background fluorescence when free in solution and generate a 

fluorescent signal only when bound to their enzyme target. Our qABPs were found to 

label recombinant caspase 3 and selectively bind active caspase 3 in various intact cell 

lines that were induced to undergo apoptosis. Importantly, the probes did not cross react 

with other cysteine proteases such as cathepsin B or legumain.  

 

Conclusions: These selective caspase qABPs are unique tools that enable real time 

visualization and quantification of caspase 3 activity, allowing the investigation of 

caspase 3 activation during apoptosis. We are currently using these novel reagents to 

investigate caspase 3 involvement in cancer resistance to chemotherapeutic agent. 
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 Introduction: Tumor necrosis factor alpha (TNF) levels rise in ischemic injury. We have 

shown that heart cultures were protected against H/R injury if they were first preconditioned by 

TNF.  

The aim of this study was to elucidate the mechanism by which TNF exerts its protection 

against (hypoxia/reoxygenation) H/R.  

Methods: Cellular calcium images of individual cardiomyocytes were obtained from 

heart cultures preloaded with Indo-1. Heart cultures were transferred to hypoxic 

chambers with a constant flow of argon at 37
0
C. For intracellular Ca

2+ 
measurements 

under hypoxic conditions, coverglasses containing cardiomyocytes were placed in a 

stainless steel chamber attached to Zeiss epi-fluorescent inverted microscope under 

argon (100%) flow. Lactate dehydrogenase (LDH),  creatine kinase (CK), (PI) 

measurements, MTT assay or skinning procedure and 
45

Ca
2+

 accumulation into the 

sarcoplasmic reticulum (SR) were determined). MAPKs and PKC protein arrays were 

determined according to Sigma  protocol.  

Results: TNF protected Wild Type (WT) heart cultures against H/R damage, but not heart 

cultures of TNFR/KO mice, as detected by lactate dehydrogenase or creatine kinase release. 
45

Ca
2+

 accumulation into the SR in normoxic heart cultures of TNFR/KO mice was 2 fold 

higher than in WT. In WT heart cultures, but not in TNFR/KO mice, TNF increased, in dose 

dependent manner, 
45

Ca
2+

 accumulation into the SR. Intracellular Ca
2+

 [Ca
2+

]i levels was 

determined fluorescently by indo-1. TNF induced immediately decrease in [Ca
2+

]i that was 

elevated following hypoxia or extracellular Ca
2+

 ([Ca
2+

]o) application. However, TNF did not 

decrease [Ca
2+

]i after its increase by thapsigargin – a  SERCA2a inhibitor. H-89 or KT 5720 - 

PKA inhibitors prevented the protective effect of TNF against hypoxic damage. Additionally, 

Protein Arrays of MAPKs reveal that TNF increased MAPKs during normoxia. However, in 

H/R the increase of MAPKs by TNF was prevented. The cardioprotective effect of TNF 

against H/R damage was inhibited by SB203580 – a p38 MAPK inhibitor or by PD98059- an 

ERK-1 inhibitor.  

Conclusions: TNF activates SERCA2a via activation of PKA to pump Ca
2+

 into the SR in H/R 

and thus preventing Ca
2+

 overload. This cardioprotective effect is associated with inhibition of 

MAPKs. 

Bibliography 
El-Ani, D., Zimlichman, R. TNFalpha stimulated ATP-sensitive potassium channels and 

attenuated deoxyglucose and Ca uptake of H9c2 cardiomyocytes. Annales of  the New York 

Academy of Sciences . 2003, 1010: 716–720. 
El-Ani D, Zimlichman R, Mashiach Y, Shainberg A. Adenosine and TNF-alpha exert similar  

inotropic effect on heart cultures, suggesting a cardioprotective mechanism against hypoxia. 

Life  Sci  2007, 81:803–13. 

  



Page | 90  
 

Poster #44 
Cardioprotection against ischemic damage by Resveratrol and 

sirtuin 6 

Maksin A, Kanfi Y, Isak A, Cohen H, Shainberg A 
The Mina and Everard Goodman Faculty of Life Sciences, Bar-Ilan University, 

 

Ischemic injury to the myocardium in response to coronary occlusion is the leading 

cause of death in Western countries. Enormous interest has therefore arisen 

concerning the mechanisms capable of limiting myocardial damage. However, no 

agent has yet gained widespread clinical use. The proposed study is aimed at 

development of approaches to reduce ischemic damage through the use of sirtuin 

pathway and to elucidate the mechanism of the cardioprotection. Resveratrol (RSV), a 

polyphenol abundantly found in grape skin and red wine has been shown to promote 

protection against ischemic injury in the heart in a mechanism not completely 

understood. RSV is also known to increase sirtuins, which are enzymes that modulate 

diverse biological processes. The objective of this study is to explore whether sirtuins 

are mediators in ischemic protection and whether RSV provides protection through 

the pathway of sirtuins. For that purpose we subjected cardiomyocytes from 

transgenic mouse (TG), with over expression of sirtuin 6 (sirt6), to ischemic stress. 

The hypothesis of this study was that cardiomyocytes from transgenic mouse 

subjected to prolonged ischemia, may over release survival factors compared with 

WT mice that will protect the naïve cardiac cells from the ischemic stress. In parallel 

experiments neonatal rat cardiomyocyte cultures were treated with RSV 24 h before 

subjected to hypoxia. In both experiments we received protection from ischemic 

damage. The results were proved by Lactate dehydrogenase (LDH) and Creatine 

Kinase (CK) released and Propidium Iodide (PI) binding after the ischemia. In 

addition RSV and TG mouse did protect the cardiac cells against H2O2 induced cell 

damage. The identification and characterization of agents that can protect the heart 

from damaging effects of ischemia are of considerable importance. Such agents could 

be given as part of cardiac surgery procedures either to minimize the effects of 

ischemic damage during cardiac surgery or, in the case of transplantation, during 

transportation of the heart. So, we tried to identify the survival factor that production 

following over-expression of sirt6 and after treatment with RSV and elucidate the 

mechanism of their function. 

We found by Western blot analysis several factors that over-production after 

treatment with RSV or in cardiomyocytes culture from TG to sirt6. 

The protective mechanism of RSV treatment includes activation of 5' phosphor 

adenosine monophosphate-activated protein kinase (p-AMPKα) pathway, decrease 

reactive oxygen species (ROS), increase sirtuin1 and sirtuin6 protein levels. The 

protective mechanism by over-expression of sirt6 includes activation of p-AMPKα 

pathway, increase protein level of B-cell lymphoma 2 (Bcl2), inhibition of nuclear 

factor kappa-light-chain-enhancer of activated B cells (NFB), decrease of ROS, 

decrease protein level of phosphor- Protein Kinase B (p-AKT). All these processes 

prevent necrosis/apoptosis, protect cardiac cells from ischemic stress, and lead to 

myocardial survival. 

  



Page | 91  
 

Poster #45 
The "Heat shock protein 72 (HSP72) as a biomarker for acclimation 

to, and physical performance in high level physical activity in pure-

bred military working dogs 

Y. Bruchim,
1
 A. TAlmud,

1 
 I. Aroch,

1
 I. Frank,

2
 A. Abbas,

 3
 M. Horowitz

3
 

1. Koret School of Veterinary Medicine, The Hebrew University of Jerusalem, 

Israel. 2. IDF 3. The Hebrew University of Jerusalem, Israel. 
Introduction: Heat shock response (HSR) is a rapid molecular cytoprotective mechanism involving 

production of heat shock proteins (HSPs). Among the HSPs, HSP72 is an inducible member, 

considered to be the most responsive to heat stress. Under thermoneutral conditions, resting cellular 

HSP72 levels are low. However, a rise in core body temperature induces its transcription and 
expression. Binding of HSP to cellular proteins prone to denaturation, protects their structure and 

function from thermal damage and accelerates their repair after exposure to sublethal heat injury. 

Our general hypothesis was that serum heat shock protein 72 (HSP72) concentrations in military 

working dogs correlate with their training period duration, seasonality and heat stress. These may serve 

as a predictor of their thermo-tolerance and physical performance under heat stress conditions.  

 Materials and methods: Fifteen young, pure-bred Belgian Malinois dogs (7 males and 8 females), 

recently imported from Western Europe, of the Israeli Defense Force Military Working Dog Unit 

(IDFMWDU) were included.  

Three consecutive physical performance tests (PPT) were conducted; the first, at the beginning of the 

dogs' training period in April (correlating to the beginning of spring), the second, six month later 

(correlating to midsummer) and the third, in October 2011 (correlating end of the summer). The 
following physical parameters were recorded in each dog before, after and 1 hour (hr) post PPT: heart 

rate (HR), rectal temperature and respiratory rate (RR). Blood was collected for analysis of serum HSP 

concentration, lymphocyte hsp 72 mRNA and HSP protein level. 

Results:  
HSP 72 mRNA levels in lymphocyte 

The mean HSP 72 mRNA (HSP72 mRNA/ β actin ratios, serving as a house-keeping control gene) in 

the studied dogs pre- PPT, immediately after and 45 min post-PPT at the time of import were 1.00, 

5.98   and 13.41, respectively. There was a significant difference in the HSP 72 mRNA immediately 

after and 45 min post-PPT compared to the pre-PPT ratio in   the first (P<0.05) and second years of 

service (P<0.05). However, the percent of difference was significantly (P<0.05) higher in both 

immediately and 45 min post-PPT HSP mRNA level in the second year compared and in the first year 

of training 
Heat shock proteins 72 (HSP 72) levels in lymphocyte  

The mean HSP 72 (protein 72/ β actin ratios) in lymphocyte in the studied dogs pre- PPT, immediately 

after and 45 min post PPT at the time of import were 0.47, 0.59 and 0.64, respectively. The percent 

changes in the mean HSP 72 immediately and 45 min post PPT were significantly (P = 0.024) higher 

when compared to the basal pre- PPT ratio. 

Serum HSP 72 protein levels  

Mean serum HSP 72 protein levels in the study dogs before, immediately after and 45 min post-PPT at 

the time of import were 0.40 ng/, 0.84 ng/mL and 0.72 ng/mL, respectively. The mean serum HSP 72 

protein levels in the study dogs before, immediately after and 45 min post-PPT in the first year of 

service were 5.26 ng/mL, 7.41 ng/mL and 6.19 ng/mL, respectively.  The mean serum HSP 72 levels in 

the second year were 4.95 ng/mL, 7.32 ng/mL and 6.11  ng/mL, respectively. 
Discussion: The present results show, for the first time, that HSP72 protein levels and its mRNA levels 

can be measured accurately in canine serum and lymphocytes. Furthermore, lymphocyte and mRNA 

HSP 72 levels were in correlation with heat acclimation and physical performance. The difference 

between the dynamics of serum HSP72 protein level and that of lymphocyte HSP72 protein and its 

mRNA levels emphasize the short term inducible nature or the different role of this protein under heat 

stress, and physical training conditions. Further investigation in needed in larger study groups to 

understand better the dynamics and the role of these proteins in relation to heat acclimation and 

endurance in dogs. The techniques developed herein can be used for such studies. 
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Background: Long-term heat acclimation (34C, 1 month) alters the physiological 

and metabolic state of organisms improving their ability to cope with hypoxic stress 

via the cross-tolerance phenomena. Hippocampal and frontal cortex neurons are the 

most sensitive to hypoxia in the brain. Cell death following hypoxia is caused by 

calcium influx via glutamate-gated ion channels, specifically NMDA and AMPA 

receptors. The GluN1 subunit of the NMDA receptor is an obligatory part of the 

channel and can be used as a marker of the receptor levels. GluN2B/GluN2A subunit 

ratio is a qualitative index of channel activity; the higher the ratio, the lower the 

calcium permeability. The GluA2 subunit of AMPA receptors inhibits calcium 

penetration thereby controlling channel permeability. 

  

Results: We confirmed the protective effect of heat acclimation from hypoxic (15’, 

4.5±0.5% O2) damage in adult rats using clinical testing. We then assessed changes in 

quantity and composition of NMDA receptors on the cell surface of the frontal cortex 

and hippocampal neurons, following heat acclimation and hypoxia. Long term 

acclimation (30 days) is required to achieve heat acclimation mediated cross-tolerance 

while short term acclimation (2 days) aggravates hypoxic tolerance. 

  

Conclusions: Acclimation mediated hypoxic cross-tolerance is accompanied by a 

significant reduction in calcium permeability caused by an elevated NMDA receptor 

GluN2B/GluN2A subunit ratio. The concomitant significant increase in the GluA2 

subunit of the AMPA receptor also contributes to this effect. The mRNA levels of the 

NMDA receptor subunits did not clearly correlate with the phenotypic changes, 

suggesting that post-translational processes are important in the cross-tolerance 

phenomenon. 

 

Keywords: Heat acclimation mediated cross-tolerance; brain hypoxia, NMDA 

receptors; AMPA receptors. 
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Introduction: The genome responses to environmental cues by post-synthetic modification of 

either by "DNA methylation", or with associate proteins as key mediators. These recognized 

modifications interpreted by proteins which facilitate the appropriate downstream physiological 

effects. Methylation processes occur by a family of enzymes named DNMTs which methylate DNA 

at the carbon-5 position of cytosine residues. Melatonin (MLT) and its metabolites have a similar 

structure to DNMT inhibitors and they were proposed to be able to inhibit DNMT either by 

masking target sequences or by blocking the active site of the enzyme. It is known that different 

MLT patterns are produced in response to different photoperiod in nature. The epigenetic response 

of global DNA methylation (GDM) to environmental variables throughout life is a biological 

mechanism that enables adaptability of the genome to alternating environments. Hypothesis: "If the 

organism's genome adapts to environmental cues by changes in GDM-levels and photoperiod 

can modulate the interval of pineal MLT secretion, than GDM-levels will be affected by different 

photoperiods and Tas acclimation".  This hypothesis was tested on the fat sand rat Psammomys 

obesus. 

  

Methods: P. obesus were acclimated to following conditions: 1) cold (CA) and hot (HA) Tas of 

24±2°C and 34±2°C, respectively, for three weeks each under   D/D conditions. 2) Short 

photoperiod (SP) - (lights on 08:00-16:00hr), long photoperiod (LP) - (lights on 08:00-24:00hr), 

(LP+ETH) - ethanol as a vehicle was added to the drinking water every day at 16:00 (the time lights 

turned off in the SP) until 8:00, (LP+ETH+ MLT) - MLT was added. Tissue samples were collected 

at the end of every stage to assess GDM-levels. 

      

Results: Significantly (p<0.05) higher GDM-levels were noted for HA P. obesus compared with 

those of the CA-group. In the LP-group GDM-levels were higher than those of SP. In the 

LP+ETH+MLT-group, GDM-levels were significantly (p<0.05) lower than those of LP-group. 

  

Discussion: The different GDM-levels noted under different Tas and photoperiods acclimation 

protocols, indicate that these environmental cues affect mammalian genome by epigenetic 

modifications. In the LP and HA groups, (summer conditions) GDM-levels were higher than in SP 

and CA groups, (winter conditions). It may be concluded that these two major seasonal cues are 

used for seasonal acclimatization of the thermoregulatory system where photoperiod is an initial cue 

while Ta an ultimate cue. MLT seemed to decrease GDM-levels, possibly by its inhibitory 

mechanism suggested in other studies. Under natural conditions MLT levels are produced in 

response to scotophase length, differential MLT patterns may serve as a marker for seasonality by 

changes in GDM-levels. 
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We have previously demonstrated that the pores of the transient receptor potential 

channels, TRPV1 and TRPA1, are large enough to pass QX-314, a permanently 

charged derivative of lidocaine, into neurons. Thus, activation of TRPV1 and TRPA1 

channels applied with QX-314, allows selective entry of QX-314 into pain sensing 

neurons, producing inhibition of excitability while sparing non-painful sensory and 

motor neurons. We were able to apply this platform to other sensory modalities such 

as itch and  demonstrate specific inhibition of activity of itch sensing neurons. Since 

TRP channels are expressed differentially among various types of cells, we are able to 

utilize this cell specific "machinery" and extend the platform not only to selectively 

silence specific neuronal populations but also to affect intracellular metabolic 

pathways in other cell types. Here we present a proof of concept of this extended 

novel platform, by targeting the charged chemotherapeutic agent, Adriamycin, into 

cancer cell-lines expressing large pore cation non selective TRP channels. We show 

that mouse hepatocellular carcinoma cells (BNL1ME cell line) express functional 

TRPV2 channels. Activation of these channels by 2-Aminoethoxydiphenyl borate (2-

APB) applied together with Adriamycin leads to selective entry of this charged 

chemotherapeutic agent into BNL1ME cells, facilitating Adriamycin-induced cell 

death. This targeted delivery of chemotherapeutic agents is expected to reduce 

toxicity by allowing for decreased concentrations, limiting side effects and ultimately 

leading to a better clinical readout. Moreover, these results enable implementation of 

this strategy on neuronal populations, not only for silencing excitability but also for 

modulation of other pathways, in basic research and in neuronal based pathologies.  

 

Supported by Marie Curie Grant and Rosetrees Foundation 
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The voltage-dependent anion channel 1-based peptides induce 

selective death of B-chronic lymphocytic leukemia cells 
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Background: Despite the variety of existing treatment modalities, B-cell chronic 

lymphocytic leukemia (B-CLL) is still considered an incurable disease that requires 

innovative new approaches to improve therapeutic outcome. Here, we present a new 

strategy for the induction of cancer cell death in CLL, involving the mitochondrial 

protein VDAC1. VDAC1serves as the main interface between mitochondrial and 

cellular metabolisms and thus has a fundamental role in cell energy metabolism. 

VDAC1 is also a key player in in mitochondria-mediated apoptosis, interacting with 

anti-apoptotic proteins hexokinase, Bcl-xL and Bcl-2 that are over-expressed in 

cancer. 

 

Results: We have previously characterized domains in VDAC1 involved in its 

interactions with anti-apoptotic proteins and reported that a VDAC1-based cell-

penetrating peptide, Antp-LP4, disrupts the interaction of these proteins with VDAC1, 

preventing their cell death protecting effects. Here, we demonstrate that the Antp-LP4 

peptide selectively kills peripheral blood mononuclear cells from CLL patients, yet 

spares such cells from healthy subjects. The cell death-inducing competence of the 

Antp-LP4 peptide was well correlated with the amount of CD5+/CD19+ cells, further 

illustrating the selectivity of the peptide towards CLL cancer cells. Antp-LP4 induces 

apoptosis by activating the intrinsic pathway, reflected in membrane blebbing, release 

of mitochondrial cytochrome c, loss of mitochondrial membrane potential, decreased 

cellular ATP levels, detachment of hexokinase, and finally, apoptotic cell death.   

 

Conclusions: To date, over 20 various VDAC1-based peptides were designed and 

tested, out of which, we have selected three novel short, stable, cell-penetrating 

peptides that effectively induce apoptosis in cancerous CLL cells. This study reveals 

the potential of VDAC1-based peptides as a novel effective therapeutic strategy for 

treating CLL.  

 

Support: This study was supported by a grant from Leukemia and Lymphoma Society 

(#6336-11) to VSB. 
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Acclimation to heat – evident from a Poincaré Plot analysis of heart 

rate variability 
 

Epstein Y 
1,2

, Heled Y 
1
, Kobo R 

3
, Levitan J 

3
, Ketko I 

1
, Moran DS 

3
 

 

1
Heller Institute of Medical Research, Sheba Medical Center; 

2
The Sackler Faculty of 

Medicine, Tel Aviv university; 
3
Ariel University Center, Ariel; Israel 

 

Aim: Acclimation to heat is a time dependent process. The present study was 

intended to investigate the efficiency of the autonomic nervous system (ANS) during 

heat acclimation.   

 

Methods: Ten healthy young males were acclimated for 6 consecutive days to 40
o
C 

and 40% relative humidity (daily exposure: 120 min, exercising on a treadmill 

(5km/h, 4%), dressed in shorts). Rectal temperature (Tre) was measured by a rectal 

thermistor and RR intervals were logged (Polar RS800). Sweat rate was calculated 

from differences in weight and corrected for fluid intake. ANS efficiency was 

assessed by investigating the Poincaré Plot applying the Multipole heart rate 

variability (HRV) analysis. Specifically we looked at two parameters during the 2
nd

 

hour of each exposure: the dy/dx ratio, depicting the peak density on the y and x axes, 

and the quadripole parameter Qyy that describes the shape of the plot. 

 

Results: At the end of the exercise session a reduction (from day 1 to day 6) in Tre 

from 38.1±0.3 to 37.6±0.2
o
C (p<0.01) and in HR from 122±2 to 117±2 bpm (p<0.01) 

were noted. Sweat rate increased from 550±70 ml/h to 610±20 ml/h (NS). The dy/dx 

ratio increased from 2.38±0.53 to 2.80±0.66 (p<0.01) and the Qyy parameters 

decreased from -610±258 to -806±956 (p<0.05). 

 

Conclusions: The increase in the dy/dx ratio and the decrease in the Qyy parameter 

are markers of enhanced efficiency of the ANS. It can thus be concluded that 

following a six-day acclimation program the ASN becomes more efficient. This can 

serve as a surrogate marker for the effectiveness of the acclimation process. 
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