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Meeting Program 
                MANIPULATION OF CELL PATHWAYS 

              IN DRUG DEVELOPMENT 
Tehran, Iran 
May 5-7, 2009 

 
 

Registration Opens  8:00am 
 
Tuesday May 5th 2009 
 
Session 1: Manipulation of cell pathways in drug development  
Chair: Zahra Zakeri (U.S.A) 
 
8:30--9:30am Welcome and Introduction 
 
9:30-10:00am Richard A. Lockshin (USA):   Cell death and its application for 

drug development 
  
10:00-11:00am Keynote Speaker; David B. Sachar (USA): From Bed to 

Bench to Bedðand Beyond 
 
11:00-11:30am Simone Fulda (Germany): Targeting apoptosis pathways for 

cancer therapy 
 
12:00-2:00pm Posters and Lunch  
 
Session 2: Cell death and cancer  
Chair: Mohammad Zali (Iran)  

 
2:00- 2:30 pm Marianne J Cronje (South Africa): Effects of photodynamic 

therapy on cell death in two cancer cell lines 
 

2:30-3:00pm Maryam Mehrpour (France):  Prion protein, cell death and 
cancer 

 
3:00-3:15 pm Mehtap Vafaimastanabad (Turkey): Caspase-9 promoter 

polymorphisms and ovary cancer 
  
3:15-3:30 pm           Dawoodi (Iran) 
 
 
3:30-3:45 pm Short talk 
--------------------------------------------------------------------------------------------------- 
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Wednesday 6th May 2009 
 
Session 3: Therapeutic Applications: 
Chair: Nader Maghsoudi (Iran)  
 
9:00-9:30am Daniela Quaglino (Italy): Connective tissue disorders: from 

morphology to proteomics towards development of new 
therapeutic approaches. 

 
9:30-10:00am Andrea Cossarizza (Italy): LON protease: which role in drug-

induced mitochondrial damages? 
 

 
10:00-10:30am Marjaneh Razmara, (USA): Fn14-TRAIL, a chimeric intercellular 

signal exchanger, attenuates experimental autoimmune 
encephalomyelitis   

 
10:30- 11:00am COFFEE 
 
11:00-11:30am Gian Maria Fimia (Italy): Application of proteomics to the study 

of the infectious diseases 
 
11:30-12:00pm Cristina Mussini (Italy): Therapeutic strategies for HIV infection

  
 
12:00-2:00pm Posters and Lunch  
 
Session 4: Pathways of cell death    
Chair: 

 
2:00- 2:30 pm Christoph Borner (Freiburg, Germany): To be or not to be -       

new insights into apoptosis signaling 
 
2:30-3:00pm  Marc Diederich (Luxembourg) : Marine compounds as 

inducers of cell death mechanisms  
 
3:00-3:30 pm Marzie Yazdanprast (IRAN) TBA   
 
3:30-3:45  Gardane M (Iran) 
 
3:45-4:00 pm Ardekani A.M(Iran) 
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Thursday 7th May  2009 
 
Session 3: Regulation of cell pathways   
Chair:  
9:00-9:30am Saba Valadkhan (U.S.A): Non-coding RNAs as the dark matter 

of the genome: lessons from splicing and neurogenesis 
 
 
9:30-10:00am Francesco Cecconi (Italy): Peptides and peptidomimetics and 

their relevance in cancer and neurodegeneration 
 
10:00-10:15am Pourahmad. J ( Iran) 
 
10:15- 10:30 am Fereshteh Jaafari: ( Iran) Molecular Characterization of 

Enterotoxigenic Escherichia Coli (ETEC) and expression of 
recombinant cfaE gene as a putative vaccine candidate  

 
 
10;30- 11:00am COFFEE 
 
11:00-11:30am Nazanine Modjtahedi (France):  Apoptosis-Inducing Factor: 

vital and lethal 
 

11:30-12:00pm Zahra Zakeri: U.S.A: Closing and wrap up  
    
12:00    Lunch and end of meeting   
 
--------------------------------------------------------------------------------------- 

Organizers: 
Drs: Zahra Zakeri (USA); Richard Lockshin (USA) 

Fereshte Motamedi (Iran), and Nader 
Maghsoudi (Iran) 

 

Sponsored By;  
International Cell Death Society (ICDS) ; Neuroscience 
Research Center (SBMU); High Tech Developmental 
Center, Ministry of Health (HTDC); Research Center for 
Gastrointestinal and Liver Disease (RCGLD); Iranian Cell 
Death Association (ICDA) 
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Cell death in drug design 
 

Richard A. Lockshin, Ph.D. 
Department of Biological Sciences, St. John's University, Jamaica NY USA. 

 
 Cell death is a major factor separating healthy physiology from pathology and 
is rightly the target of considerable attention in the development of new therapies. 
Most of the effort has been directed at the activation of key effectors of apoptosis 
and the molecules that regulate this activation. This approach may be valid to 
address cancer, but otherwise, while efforts are making progress, they miss an 
important point that addresses cells that die too soon or inappropriately. In these 
situations, the stress on the cell often derives from an external source, and ultimately 
this stress must be relieved. If it is not, the cell is still likely to die, though perhaps not 
by apoptosis. Controlled autophagy, in which specific organelles are removed, 
begins to give us clues by which we may learn to understand how organelles are 
targeted.  
 
Keywords: Cell Death, Apoptosis, Drug Design, Autophagy, Lysosome 
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NEW FRONTIERS IN MEDICAL MANAGEMENT OF 

INFLAMMATORY BOWEL DISEASE 
Pathogenetic Mechanisms and their 

Therapeutic Implications 

 
David Sachar 

 
All medical therapies for inflammatory bowel disease (Crohnôs disease and ulcerative 
colitis) are directed at one or more of the five principal steps in the evolution and 
perpetuation of the immune-mediated inflammatory process in the intestine. 
 
First, antigenic stimulation of mucosal immunity in the intestinal lumen is ameliorated 
by dietary manipulations or by modification of the luminal microflora. 
 
Second, T-cell activation in the mucosa and submucosa is inhibited by 
antimetabolites and other immune modulators. 
 
Also, leukocyte attraction to the site of inflammation is blocked by interfering with the 
interaction of adhesion molecules on the endothelium and integrins on the white 
blood cells. 
 
Next, and most prominently, the major therapeutic advances of the last decade have 
been aimed at inhibiting the amplification of pro-inflammatory mediators. This aim 
has been achieved most successfully with antibodies against TNF-alpha, but other 
approaches under development include the use of anti-inflammatory cytokines, anti-
T cell antibodies, leukoctyapheresis, and stimulation of T2-type immunity by direct 
administration of helminthes. 
 
Finally, treatment of Crohnôs disease and ulcerative colitis is being attempted by 
protecting against tissue injury with regulation PPAR-gamma, and by promoting 
tissue repair with growth factors or stem cells.  
 
These examples hardly exhaust all the current and future directions of therapeutic 
research in the inflammatory bowel diseases, but hopefully they provide a framework 
for understanding disease mechanisms and for categorizing the various potential 
mechanisms of therapeutic action. 
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Targeting apoptosis pathways for cancer therapy 

Simone Fulda 

University Childrenôs Hospital, Eythstr. 24, 89075 Ulm, Germany 

 

One of the most important advances in cancer research in recent years is the 
recognition that killing of tumor cells by anticancer therapies commonly used in the 
treatment of cancer, e.g. chemotherapy, irradiation, immunotherapy or suicide 
gene therapy, is predominantly mediated by triggering cell death pathways 
including apoptosis in cancer cells. Thus, failure to undergo apoptosis may result 
in treatment resistance of cancers. Understanding the molecular events that 
regulate apoptosis in response to anticancer therapy and how cancer cells evade 
apoptotic cell death, provides novel perspectives for a more rational approach to 
develop molecular targeted therapies for combating cancer. 
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Effects of Photodynamic Therapy on Cell Death in Two Cancer Cell 
Lines. 

 

aMarianne J Cronje*, aTina L Kresfelder, aTamarisk Horne, aNicole Yiannakis, bHeidi 
Abrahamse. 

 
aDepartment of Biochemistry, Faculty of Science and bLaser Research Group, 

Faculty of Health Sciences, University of Johannesburg, P.O. Box 524, Auckland 
Park, 2006, South Africa.* Presenting author E-mail: mariannec@uj.ac.za 

Fax: + 27 11 559 2605 
 
Photodynamic therapy (PDT) is a fairly new treatment modality characterized by the 
systematic administration of a non-toxic photosynthetic drug (photosensitizer) that 
localizes within tumour tissue. Application of non-ionizing, monochromatic irradiation 
to the tumour area results in the excitation of this drug, and its subsequent oxidative 
damage to cellular systems, ultimately resulting in cell death. In the search for new 
classes of photosensitizers, we investigated two metallophthalocyanine 
photosensitizers in SNO oesophageal and MCF-7 breast cancer cells respectively. 
Both photosensitizers, at different concentrations, induced cell death after PDT, as 
determined by various cell death parameters, while treatment with the 
photosensitizers or irradiation alone did not cause any adverse effects in either cell 
line. Analysing the effect of these compounds on cellular homeostasis and mode of 
cell death induction could provide important information for their therapeutic 
application and thereby contribute to the pool of knowledge that will help establish 
PDT as a viable combative against cancer. 
 

 

mailto:mariannec@uj.ac.za
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Tumor resistance to apoptosis 
 

Maryam Mehrpour  
 

INSERM, U 756, Université Paris Sud 11, Faculté de Pharmacie 92290 Châtenay 
Malabry, France. Email: mehrpourmaryam@yahoo.fr cell phone:336 63 43 15 62 

 
Cancer is an insidious disease, in which virtually every aspect of cellular control can 
be subverted to allow the uncontrolled, invasive cellular growth that defeats 
multicellular cooperation and kills an organism. In testimony to the essential role for 
proper execution of cell death in tumor suppression, apoptosis is widely recognized 
as an essential tumor-suppressor system. Indeed, defects in apoptosis are 
considered a hallmark of cancer, and are known to render the tumor resistant to 
immunosurveillance and therapy.  
 
Prion infectious represents a fascinating biological phenomenon, which has elicited 
at the interface between neuroscience and immunology. Although Prion protein 
(PrPc) is well known for its implication in transmissible spongiform encephalopathy, 
recent data suggest that a role for PrPc in programmed cell death regulation of 
cancer cells. PrPc would be correlated to the acquisition of a resistance phenotype 
by tumor cells to cytotoxic effectors or antitumor drugs.  
 
My presentation will discuss the role of PrPc in the molecular mechanisms of tumor 
resistance to apoptosis (1). Cells without Bak and Bax are largely resistant to 
apoptosis, despite the presence of other key components of the apoptotic 
machinery.We will show how Gossypol, a Chinese natural compound, sensitizes Bak 
and Bak deficiency cells to apoptosis (2). 
 
References 

1. Meslin F, Hamai A, Gao P, Jalil A, Cahuzac N, Chouaib S, Mehrpour 
M*(Corresponding author ): Silencing of prion protein sensitizes breast adriamycin-
resistant carcinoma cells to TRAIL-mediated cell death. Cancer Res 2007;67:10910-
10919. 
2. Xiaobo Lei, Yingyu Chen, Guanhua Du, Wenyu Yu, Xiaohui Wang, Hong Qu, 
Bin Xia, Hongping He, Jianhua Mao, Weixing Zong, Maryam Mehrpour, Xiaojiang 
Hao and Quan Chen. Bax/Bak independent cytochrome c release and apoptosis 
induced by gossypol which triggers Bcl-2 conformational change. FASEB  J 2006 
Oct;20(12):2147-9. 

 

mailto:mehrpourmaryam@yahoo.fr
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Association of Caspase-9 promoter region -1263A>G and  712C>T 

polymorphisms with ovarian cancer risk 

Mehtap Vafaimastanabad1 , Melek Öztürk1 , Macit Arvas2 , Fuat 

Demirkēran2 ,  

1 Department of Medical Biology , Cerrahpasa Medical Faculty , Istanbul 

University, Istanbul, Turkey;2 Department of Obstetrics and Gynecology, Cerrahpasa 

Medical Faculty, Istanbul University,  

 
BACKGROUND: Ovarian cancer is the most common cause among gynecologic 
malignancies. Caspase-9 is an initiator caspase in the apoptosome-driven apoptosis 
pathway. It plays an important role in the development and progression of cancer. In 
this study, the aim was to determine if there is an association between caspase-9 
gene promoter region -1263A>G and -712C>T polymorphisms/haplotypes and 
Turkish patients with ovarian cancer.  
 
METHODS: We determined caspase-9 gene promoter region -1263A>G and -
712C>T polymorphisms in 72 patients and 79 age-matched healthy controls. PCR 
and RFLP techniques were used.  
 
RESULT: There was no significant difference in the distributions of genotypes 
between cases and controls for the -1263A>G polymorphism. The -712 T allele was 
associated with a significantly decreased risk of ovarian cancer. GC haplotype is 
significantly increased risk. TA and TG haplotypes are significantly decreased in the 
risk of ovarian cancer. Compare to the caspase-9 polymorphisms and 
histopathologic characteristics (tumor type, invasion, tumor stage) or basic risk 
characteristics (menopause status, family history of cancer, oral contraceptive use, 
hormone replacement therapy, number of pregnancy) of the patients, the AG 
genotype was associated with serous tumor type. Menopause status, family history 
of cancer and number of pregnancy were associated with ovarian cancer in logistic 
regression analyses between cases and controls.  
 
CONCLUSION: These results suggest that, in Turkish patients with ovarian cancer 
caspase-9 promoter region -1263A>G and -712C>T polymorphisms may affect 
caspase-9 expression and might cause genetic susceptibility to ovarian cancer.   
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 CONNECTIVE TISSUE DISORDERS:  
FROM MORPHOLOGY TO PROTEOMICS 

TOWARDS THE DEVELOPMENT OF NEW THERAPEUTIC 
APPROACHES. 

Quaglino Daniela 

Department of Biomedical Sciences, Faculty of Bioscience and Biotechnology,  
University of Modena and Reggio Emilia, Modena, Italy. 

daniela.quaglino@unimore.it 
 

Almost all organs and tissues of the human body contain some form of connective 

tissue, namely skin, vessels, lungs, ligaments, tendons, bone, and cartilage. 

Connective tissue consists of cells, typically accounting for only a small fraction of 

the tissue volume, which are separated by varying amounts of extracellular 

substance. The composition of the extracellular matrix (ECM) can be schematically 

represented as a  non-random macromolecular assembly of constituents belonging 

to four major families of molecules: collagens, elastic, proteoglycans and structural 

glycoproteins. Among the most important results of histopathological investigations 

on connective tissues, is the  discovery of the ever-growing number of ECM 

components which increased rapidly from the originally recognized ñcollagen, elastin 

and mucopolysaccharidesò to more than 29 different collagen types, a large number 

of proteoglycans, an increasing number of  glycoproteins, besides the micro-

heterogeneity created by alternative splicings of primary transcripts. This complexity 

was accompanied over the last decades by the discovery of cell-membrane 

receptors mediating cellïmatrix interactions as well as signalling pathways. The 

matrix components are interactive and interdependent and modification of one of 

them, by extrinsic (environmental) and/or intrinsic (systemic, genetic, age-related) 

factors, may have consequences on the tissue as a whole.  

Since decades, different microscopical techniques (from light to transmission 

electron microscopy, from histochemistry to immuno-electronmicroscopy) have been 

applied mainly for diagnostic purposes and for detailed descriptions of changes 

occurring on cells and on matrix components. More recently, the development of 

new structural approaches allowed to improve the knowledge of connective tissue 

biology and to disclose new pathways in the pathogenesis of several genetic and/or 

acquired diseases. Therefore, beside genetic diseases mainly affecting single 

molecules (i.e. collagenopathies, mucopolysaccharidoses, elastinopathies), there a 

number of acquired disorders, partly related to the aging process (i.e. localized or 

systemic fibrosis, emphysema, rheumatologic diseases, osteoporosis, vascular 

complications). Moreover, in the last decade the progressively expanding, although 

incomplete, knowledge on connective tissue biology, disclosed the role of matrix 

components as fundamental regulators of the interactions between cancer cells and 

stroma.  

In order to dissect the molecular complexity of the matrix network, to analyse the 

interactions between cells and matrix and to look for modulators of cell phenotype, 

histomorphologic investigations have been implemented by proteomic studies that, 

through a broad characterization of cell profiles, allow to identify possible diagnostic 
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markers, to better understand patho-mechanisms enabling the design of novel 

therapeutic strategies. Autocrine regulation through ERBB-2 and IGF-1R receptors 

and the Akt signalling pathway in Dupuytrenôs disease, the discovery of new 

autoantigens and the analysis of specific post-translational modifications in 

rheumatic pathologies, the persistence and/or differential maturation of epidermal 

markers in scleroderma lesions, the involvement of pathways related to matrix-gla-

protein carboxylation in ectopic calcifications represent only few examples showing 

the promises of proteomics as a technique leading to the discovery of new therapies 

and possibly to the development of individualized treatments for a better patient 

care.  
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FLOW CYTOMETRY: A POTENT METHODOLOGY FOR SOPHISTICATED 
ANALYSIS OF THE IMMUNE SYSTEM 

 
Andrea Cossarizza 

Department of Biomedical Sciences, Chair of Immunology, University of Modena and 
Reggio Emilia, via Campi 287, 41100 Modena, Italy; Campi, 287; 41100 Modena, 
Italyô tel. +39 059 2055.415. fax +39 059 2055.426. E-mail: 
andrea.cossarizza@unimore.it 

 
In the last years, the complexity of the immune system has been investigated by 
using a variety of methods and methodologies. The most potent is apparently flow 
cytometry, that allows to analyze at the single cell level an impressive number of 
parameters that not only indicate the phenotype (namely, which is the type of cell 
under investigation) but also its functional properties and activities. In this paper the 
use of flow cytometry for unravelling the complex interactions that exist in immune 
cells is briefly described. 

mailto:andrea.cossarizza@unimore.it


Addresses of speakers, Page 16 

Fn14-TRAIL, a chimeric intercellular signal exchanger, attenuates 
experimental autoimmune encephalomyelitis 

 
Marjaneh Razmara, Brendan Hilliard, Azadeh K. Ziarani, 

Ramachandran Murali, Sri Yellayi, Mustafa Ghazanfar, Youhai H. Chen, 
and  Mark L. Tykocinsk Department of Pathology and Laboratory Medicine, 

University of Pennsylvania, Philadelphia, PA 19104-4283 
 

Hallmarks of the pathogenesis of autoimmune encephalomyelitis include 
perivascular infiltration of inflammatory cells into the central nervous system, 
multifocal demyelination in the brain and spinal cord, and focal neuronal 
degeneration.  Optimal treatment of this mechanistically complex disease entity will 
ultimately call for agents that target the spectrum of underlying pathogenic 
processes.  In the present study, Fn14-TRAIL is introduced as a unique 
immunotherapeutic fusion protein that is designed to exchange and redirect 
intercellular signals within inflammatory cell networks, and in so doing, to impact 
multiple pathogenic events that yield a net anti-inflammatory effect.  In this soluble 
protein, an Fn14 receptor component (capable of blocking the pro-inflammatory 
TWEAK ligand) is fused to a TRAIL ligand one (capable of inhibiting activated, 
pathogenic T cells).  Sustained Fn14-TRAIL expression was obtained in vivo using a 
transposon-based eukaryotic expression vector.  Fn14-TRAIL so expressed 
effectively prevented chronic non-remitting paralytic disease in myelin 
oligodendrocyte glycoprotein (MOG)-challenged C57BL/6 mice.  The suppression of 
disease in this model was reflected by decreases in clinical score, disease incidence, 
nervous tissue inflammation, and Th1, Th2 and Th17 cytokine responses.  
Significantly, Fn14-TRAILôs therapeutic efficacy could not be recapitulated simply by 
administering its component parts (Fn14 and TRAIL) as soluble agents, alone or in 
combination.  Fn14-TRAILôs functional pleiotropism was manifest in its additional 
ability to attenuate the enhanced permeability of the blood-brain barrier that typically 
accompanies autoimmune encephalomyelitis 
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Proteomic Analysis of Mitochondrial Damage in HIV-Infected 
Patients 

 
Gian Maria Fimia 

National Institute for Infectious Diseases ñLazzaro Spallanzaniò IRCCS 00149 Rome, 

Italy; 

The onset of highly active antiretroviral therapy (HAART) has largely reduced the 
occurrence of AIDS-related diseases and death in HIV patients. However, HAART 
produces a number of side effects, which have been mainly attributed to 
mitochondrial toxicity. A direct inhibition of the mitochondrial DNA polymerase 
gamma by the nucleoside reverse transcriptase inhibitors (NRTI), which results in a 
decrease of mitochondrial DNA (mtDNA), has been proposed as being the cause of 
these side effects. However, several recent reports have shown that HAART-related 
pathologies could occur in the absence of a significant decline in mtDNA.  
To elucidate the molecular basis of HAART-related dysfunctions, we analysed the 
mitochondrial proteome of PBMC from HIV-infected patients using two-dimensional 
gel electrophoresis and MALDI-TOF/TOF mass spectrometry. Proteomic analysis 
was performed on HIV patients either naïve to therapy or under HAART including 
zidovudine or stavudine as nucleoside reverse transcriptase inhibitors (NRTI). As 
compared to healthy donors, HAART-treated HIV-infected patients exhibited 
decreased levels of mitochondrial enzymes associated with energy production as 
well as mitochondrial chaperones. Moreover, profound mitochondria-cytoskeleton 
network alterations were observed. Notably, most of these changes were already 
detectable in untreated HIV carriers and persisted, or worsened, after HAART, 
indicating that relevant mitochondrial alterations were initially caused by HIV 
infection. Validation of the proteomic results by in vitro experiments showed the 
mitochondrial chaperone Prohibitin as a direct target of NRTI and its decrease 
playing a role in NRTI-induced mitochondrial damage.Taken together, our results 
indicate a major role of HIV infection in the mitochondrial toxicity of HAART-treated 
patients and identify novel candidate markers for assessing the risk of HIV- and 
HAART-related pathologies. 
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Therapeutic strategies for HIV infection 

 
 Cristina Mussini 

 
Clinic of Infectious and Tropical Diseases 

Policlinico, University of Modena and Reggio Emilia 

Via del Pozzo, 71. 

41100 Modena, Italy 

tel. +39 059 424119; fax +39 059 422604 

E-mail: crimuss@unimo.it 
 

At present, around 5% of HIV-infected patients under care have already been 
exposed to at least three classes of therapy.  For the first time there is a relatively 
large number of new drugs that may be used to treat these patients, including drugs 
from existing classes as well as drugs with a novel mechanism of action.  The results 
of the most recent randomised trials of these drugs suggest that it should be possible 
to achieve the same rate of virological success in these patients as in those who are 
antiretroviral-naïve.  However, in order to replicate the optimistic results reported in 
these trials, patients must still adhere well to new regimens.  Furthermore, outcomes 
are likely to vary according to the experience of the treating physician; the two main 
factors that appear to determine the likelihood of virological success in antiretroviral-
experienced patients are the number of resistance mutations present at baseline and 
the number of active drugs in the optimized background. Since most of these 
patients will already have resistance mutations that may impair the efficacy of drugs 
from existing classes, even those developed recently, the greatest likelihood of a 
good virological response will most probably be achieved through the use of agents 
where the probability of pre-exiting resistance is low, e.g. integrase inhibitors, 
enfuvirtide or CCR5 antagonists. Unfortunately, the low genetic barrier of these 
compounds, the possible existence of R5 tropism, and the previous use of and/or the 
poor long-term tolerability of enfuvirtide still limit the possibility that these drugs may 
be used to build a completely suppressive regimen on their own. Thus, it is desirable 
that any regimens that include these drugs also include at least one of the newer PIs 
(selected following a resistance genotype).  Clearly, the question that we should now 
ask is: ñif more than two fully active agents are available: how many are enough?ò  
Prudent behaviour with the intent of preserving future options is likely to expose the 
patient to a partial or only short-lived virological success with the risk of accumulating 
resistance mutations, even for drugs from these new classes. Since more 
compounds belonging to new classes are in development, it is essential that these 
first drugs are used carefully.  Moreover, it may also be possible to subsequently 
simplify these regimens once an undetectable viral load has been attained by 
discontinuing the drug with the worst tolerability (after an evaluation of the baseline 
genotype). In conclusion, it is my opinion that the new paradigm for multidrug 
experienced patients should be ñhit as hard as is necessaryò. 
 
 

mailto:crimuss@unimo.it
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The Bcl-2 family clan: Decision makers of life and death 
 

Christoph Borner 
 

Institute of Molecular Medicine and Cell Research, Albert Ludwigs University Freiburg, 

Stefan Meier Str. 17, D-79104 Freiburg, Germany 

 
Members of the Bcl-2 family are crucial regulators of apoptosis acting predominantly 
at the mitochondrial outer membrane (MOM). In response to apoptotic stimuli, a 
subgroup of the family, the BH3-only proteins, are activated by transcriptional and 
posttranscriptional mechanisms and impinge on two other pro-apoptotic members of 
the family, Bax and Bak, on the MOM. Bax is localized in an inactive state in the 
cytosol of healthy cells while Bak is already inserted into the MOM. Both proteins 
seem to be stabilized in their inactive state by additional inhibitory binding partners. 
Bax and Bak activation is absolutely crucial for effective apoptosis, but how they are 
activated has remained enigmatic. It is thought that either their inhibitory binding 
partners are released and/or activating proteins shortly interact with Bax and Bak to 
change their conformational change leading to their MOM insertion, oligomerization 
and their capacity to perforate the MOM, an obligatory step for downstream caspase 
activation and apoptosis. In one model (the ñdirectñ model), certain BH3-only proteins 
such as Bid, Bim and PUMA, directly bind to Bax and Bak, releasing inhibitory 
proteins which keep Bax in the cytoplasm or Bak in an inactive state on the MOM 
(e.g. VDAC-2). This would result in the liberation of Bax and Bak and spontaneous 
oligomerization. In another model (the ñindirectñmodel), Bax and Bak bind to the pro-
survival members of the Bcl-2 family, Bcl-2, Bcl-xL, Mcl-1 and are displaced from them 
by BH3-only proteins which bind to the pro-survival factors. A mixed model (the 
ñhierarchicalñmodel) distinguishes between ñactivatorñand ñderepressorñBH3-only 
proteins. The ñactivatorsñ (e.g. Bim, Puma) are constitutively bound to Bcl-2 survival 
factors in healthy cells and are displaced from them (and subsequently activate Bax 
and Bak directly) by the binding of the ñdepressorsñ (Noxa, Bad) to the same site on 
Bcl-2-like survival factors in apoptotic cells. I will present various proteomics 
techniques which led to the identification of real binding partners of Bax, Bcl-2 and 
Bcl-xL under endogenous conditions in both healthy and apoptotic cells. We find that 
only little Bak is bound to Bcl-2, Bcl-xL and Mcl-1 and is displaced from these survival 
factor in response to apoptotic stimuli. Most of the Bak is in high molecular mass 
complexes of unknown identity and can also be directly activated by Puma. Bax 
binds to other proteins than Bak, either in the cytosol or loosely attached to 
mitochondria, and I will present some new binding partners. Thus our findings 
support the ñdirect ñmodel of Bak activation and a new model of Bax activation. 
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Natural compounds: callers for the various dances of death 
 

Florence Folmera,b, Mario Dicatoa and Marc Diedericha 
 

aLaboratoire de Biologie Moléculaire et Cellulaire du Cancer, Hôpital Kirchberg, 9, 
rue Edward Steichen, L-2540 Luxembourg, Luxembourg. bDepartment of Chemistry, 

University of Aberdeen, Old Aberdeen, AB24 3UE, U.K. 
 

Programmed cell death plays a critical role in the cellular housekeeping, and 
aberrant cell death regulation leads to body malformations and to numerous 
diseases, including various autoimmune diseases, cancer, stroke, infarctions, and 
neurodegenerative diseases [1-4]. Research in the field of cell death has evolved at 
a very rapid pace over the last fifty years. It is now generally accepted that 
programmed cell death can be subdivided into three different categories: apoptosis 
(programmed cell death type I), autophagy (programmed cell death type II, or 
lysosomal cell death), and oncosis (programmed cell death type III, also referred to 
as necrosis) [5-8]. Apoptosis, in particular, has been studied in great depth[9] and 
autophagy has recently sparked an enormous research interest [10]. 

 
 In the 1960ôs to early 1980ôs, at the same time as renowned biologists 
including Richard Lockshin and John Saunders, John Kerr, Alastair Currie, and 
Andrew Wyllie, and Sydney Brenner, Robert Horvitz, and John Sulston initiated their 
investigations into cell death, research groups led by Paul Scheuer, John Faulkner, 
George Pettit, and other chemists pioneered the research field of natural products, 
with the aim to identify potent anti-cancer compounds amongst the toxins produced 
by marine organisms as a chemical defense mechanism against their predators [7, 
11, 12]. Since then, numerous marine natural products have been identified as 
modulators of cell death. Here, we discuss the mechanism of action of the major 
marine natural products reported as inducers of apoptosis, autophagy, or oncosis.  
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 The role of Noncoding RNAs in splicing, neurogenesis and cell 
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The result of the ENCODE project has indicated that while over 90% of the human 
genome is transcribed into RNA, protein-coding genes occupy only 2% of the human 
genome, with the rest of the genome transcribed into RNAs that will not be translated 
into proteins. It is likely that a significant percentage of such RNAs play functional 
roles in the cell. A number of non-coding RNAs are highly abundant and have been 
known for a long time to play critical roles in processes that sustain cellular life, 
including the ribosomal RNAs, RNase P, tRNAs and snRNAs. A less understood 
group of non-coding RNAs, the small regulatory RNAs and large mRNA-like non-
coding transcripts, seem to play regulatory roles in the cells. While recent studies 
have shed light on several aspects of the function of small RNAs, the function of 
large non-coding transcripts has remained almost completely unknown. In our efforts 
to understand the function of non-coding RNAs, we have selected snRNAs as 
representatives of housekeeping RNAs for analysis. Also, we have chosen a mRNA-
like large RNA in an attempt to understand the mode and scope of the function of 
this novel class of RNAs in vivo.  
 
Mechanistic and structural similarities between spliceosomal snRNAs and self-
splicing group II introns, ribozymes found in both pro- and eukaryotes, have led to 
the hypothesis that snRNAs are descendents of these ribozymes and thus might 
play a catalytic role in the spliceosome. To determine if this might indeed be the 
case, we attempted to determine if the snRNAs can catalyze the chemistry of the 
splicing reaction. Interestingly, upon incubation with short RNA oligonucleotides, a 
basepaired complex formed by two of the spliceosomal snRNAs could catalyze a two 
step reaction chemically identical to group II intron-catalyzed splicing and the second 
step of the spliceosomal splicing. This reaction was dependent on and occurred in 
proximity of sequences in the two snRNAs that are known to be involved in splicing. 
The ability of spliceosomal snRNAs to catalyze splicing in the absence of 
spliceosomal proteins indicates that despite the presence of ~200 proteins in the 
spliceosome, the catalytic function of snRNAs has been conserved during the 
evolution of eukaryotic splicing machines and is likely harnessed during 
spliceosomal catalysis.  
 
To gain insight into the function of the other major class of non-coding RNAs, the 
regulatory RNAs, we analyzed the cellular function of a number of pre-mRNA-like 
large RNAs. Interestingly, the expression of these RNAs correlated with 
transdifferentiation of myoblasts and fibroblasts into neurons, resistance against cell 
death and cellular stresses. These surprising results suggested that this class of 
RNAs may play key roles in cellular processes as diverse as neuronal differentiation, 
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regulation of cellular proliferation and cell death, and the stress response pathway 
and prove the power of RNAs as cellular regulators.  
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Autophagy is a cellular process mediating degradation of bulk cytoplasm, long-lived 
proteins and entire organelles. In this process, double-membraned vesicles, the 
autophagosomes, wrap around portions of cytosol and transport them to the 
lysosome for degradation. Several molecules participate in autophagosome 
nucleation and elongation, including various components of the class III PI3K 
complex, such as Beclin 1 and Ambra1 (Activating Molecule in Beclin 1-Regulated 
Autophagy), which has been recently characterized in our laboratory. 
Any genetic or pharmacological alteration in this process impairs cell survival rate or 
cell metabolism, thereby affecting tissue homeostasis. Many neurodegenerative 
conditions, for example, can be traced back to defective autophagy, which may be 
the cause of the failure to clear aggregates of mutated toxic proteins. Autophagy has 
also been identified as a crucial process in oncogenesis and cancer progression. 
Several autophagy-related proteins have tumor suppressor activity (Beclin 1, Atg5, 
Bif-1, Atg4C, UVRAG) and some autophagy gene mutations can lead to an 
accumulation of DNA damage and genome instability. Finally, antigen presentation, 
innate immune signaling and pathogen degradation may all involve autophagosome 
recruitment and activity; therefore, autophagy genes may play an important role in 
immunity and infectious diseases. 
Manipulation of autophagy regulation or of expression and/or function of autophagy 
genes is therefore of the highest importance in biomedicine. For this reason, the 
development of molecules, which interfere specifically with autophagy signaling or 
action, could be useful in the treatment of human disorders. We discuss here the 
strategies used to manipulate autophagy in several pathological conditions. As 
Ambra1 interaction with the cytoskeleton and its relocation to the ER are crucial 
events in the upstream regulation of autophagosome formation, and since this 
interaction requires a specific dynein binding domain, this region of Ambra1 is 
targeted for studies aimed at developing drugs, which can release Ambra1 and 
induce autophagy. Our laboratory previously identified peptides which mimics the 
dynein-binding domain of the conserved carboxy-terminus of Ambra1. These 
peptides interfere strongly with the Ambra1/cytoskeleton interaction and with 
autophagy inhibition in live cells. Herein, we also discuss the identification and 
characterization of novel compounds, which mimics autophagy-interfering peptides 
and may possess biological activity toward the Ambra1 adaptor protein or other 
factors relevant in autophagy regulation. 
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Enterotoxigenic Escherichia coli (ETEC) is the most common cause of diarrhea in 
children and travelers in developing countries. It has been estimated that ETEC is 
responsible for at least 650 million cases of diarrhea, causing about 800,000 deaths 
in children younger than 5 years old each year. The ETEC pathogenesis is related to 
their attachment to the small-intestine epithelial cells via adhesive fimbriae and many 
of which are genetically related to the prototype colonization factor antigen I (CFA/I). 
CFA/I a major known adhesive fimberial antigen in the ETEC is encoded by 4 genes, 
(cfa A, B,C, E ) that the product of  cfaE is the major importance for its key role on 
the initiation of CFA/I fimberial assembly and mediates bacterial attachment to the 
host cell surface.  
In this study we tried to express this candidate vaccine antigen to analyze its 
immunogenicity and inbitary effects. To this aim 120 stool samples from children with 
acute diarrhea were collected in children's medical center of Iran. Molecular 
identification of ETEC virulence genes (LTb and ST) were done by PCR. Two 
primers used to screened cfaE of these samples. cfaE was amplified by PCR and 
cloned into T.A cloning vector. The vector cuted with XhoI and EcoRI and subcloned 
into pET28 (a) as an expression vector. Recombinant vector was transformed into E. 
coli Bl21DE3 and expressed N-terminal His tagged protein in E. coli after inducing by 
IPTG. The CFA/E protein was detected in the total soluble protein of the E. coli 
Bl21DE3 by SDS-PAGE. The recombinant protein was purified with nickel chelate 
affinity chromatography. Our findings were confirmed that the cloning and expression 
of CFA/E were successful.   
Keyword: ETEC, cfaE , cloning , expression and purification 
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Initially, the mitochondrial protein AIF (Apoptosis Inducing Factor) was discovered as 
a factor that can induce isolated nuclei to acquire features of apoptosis, such as 
chromatin condensation and DNA fragmentation. In many models of apoptosis, upon 
mitochondrial outer membrane permeabilization  (MOMP)- a feature of most, if not 
all, apoptotic pathways- AIF is released from mitochondria and translocated first to 
the cytosol and then to the nucleus, where it fulfills itôs lethal function by inducing 
chromatin condensation and DNA degradation. The contribution of AIF to cell death 
depends on the cell type and apoptotic insult and has been well documented in 
neuronal death after focal ischemia in the adult rodent brain and after neonatal 
hypoxia-Ischemia. Inhibition of AIFôs translocation to the nucleus or reduction of AIF 
expression is neuroprotective.  

Today, we know that AIF is bifunctional. Indeed, in healthy cells, AIF is 
confined to mitochondria where it exerts a vital function in bioenergenetic and redox 
metabolism by regulating the activity of the respiratory chain. Hypomorphic or 
deletion mutants of AIF have led to the generation of the first mouse model of 
complex I deficiency, hence allowing us to study new therapeutic approaches for this 
kind of mitochondriopathy, which leads to neuronal degeneration with ataxia, 
photoreceptor loss, as well as a dilated cardiomyopathy and skeleton myopathy. 
Moreover, hypomorphic or deletion mutants of AIF cause young mice (before they 
develop signs of mitochondriopathy) to become resistant against diet-induced 
obesity and diabetes.  

Studying molecular mechanisms responsible for the regulation of AIFôs lethal 
and vital functions will be of great importance not only in the fundamental 
characterization of this mitochondrial protein but also in the development of 
pharmacological applications in the field of anti-cancer therapy, neuroprotection and 
mitochondrial diseases. Our laboratory has developed a research program with the 
aim of understanding the molecular regulation of AIF and recent data will be 
discussed. 
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absence of SMAC peptide and protein 
 
Behnaz Ahangarian Abhari, Jamshid Davoodi 
Stuructural biology laboratory, Institute of Biochemistry and Biophysics, University of Tehran, Tehran, Iran. 

P.O.BOX.13143-1384. E.mail: jdavoodi@ibb.ut.ac.ir  

 

Apoptosis is a controlled process of cell destruction executed by the activation of a class of 

cysteine proteases called caspases. X-linked inhibitor of apoptosis protein (XIAP) inhibits 

apoptosis through inhibition of Caspase-9 and executioner Caspases of -3 and -7. The linker 

joining the BIR-1 to BIR-2 positions itself in the active site of caspase-7 thereby inhibiting the 

activity of the enzyme. This inhibition is antagonized by SMAC, which is released from 

Mitochondria during the initiation of the intrinsic apoptosis pathway. In order to elucidate the 

mechanism of SMAC interference with XIAP inhibition of Caspase-7 we compared the rate of 

association of GST-BIR2 alone or in complex with SMAC with Caspase-7. The initial velocity of 

the reaction was plotted against the incubation time of the inhibitor or inhibitor-SMAC complex 

with the enzyme. The results indicate that SMAC lowers the association rate of BIR-2 with 

Caspase-7 suggesting that, in presence of antagonists, the linker region of BIR-2 is not properly 

exposed for interaction. The apparent half-lives of the association of the BIR2-SMAC protein and 

the BIR2-SMAC Peptide with Caspase-7 was found to be similar. These results indicate that 

SMAC protein, in addition to limiting the exposure of the linker region, exerts other strategies to 

antagonize XIAP inhibition of caspase-7. 
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Alzheimerô disease (AD) is one of the most common neurodegenerative disorders. Aß 

peptide aggregation is one of the main causative processes in neuronal death in AD and it 

has been shown that hydrogen peroxide is a mediator in its cytotoxicity. We recently 

have found that AA3E2, a newly synthesized ß-breaker, has protective effects against 

hydrogen peroxide cytotoxictiy on SK-N-MC cell line. In this study, we further evaluated 

the ability of AA3E2 for protection against cytotoxicity induced by Aß1-42 on the same 

cells. Aß1-42 was aged and the formation of Aß1-42 was confirmed by thioflavin T and 

cong red assays. SK-N-MC cells were treated with Aß1-42 (10 ɛM) for 24 h and the cell 

viability was determined by MTT and LDH release assays. By using the Hoechst staining 

and Caspase-3 assay, we showed that treating the SK-N-MC cells with Aß1-42 for 24 h has 

led to apoptotic cell death and elevation in Caspase-3 activity. Pretreating the cells with 

AA3E2 for 3 h reduced the cell viability loss, apoptotic rate and the activity of Caspase-3 

enzyme, dose-dependently. Our data clearly suggest that AA3E2 not only inhibits the Aß 

aggregation and cytotoxicity induced by H2O2, but also it shows cytoprotective effect 

against Aß fibril toxicity. The results of this investigation, provides the ground for 

development of more powerful drugs with multiple therapeutic capabilities for AD 

treatments. 

Keywords: AA3E2; Aß1-42; Apoptosis; Caspase-3 activity; SK-N-MC cells. 
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Total extracts from various bacteria isolated from Iranian soil were screened for 

caspase-3 and XIAP inhibitory activity. Caspase-3 is the most important enzyme in 

execution of apoptosis, while XIAP prevents apoptosis by inhibiting some of the 

apoptotic caspases. Central role of these proteins in execution as well as prevention of 

apoptosis makes them potential targets for drug development. Compounds capable of 

inhibiting caspase-3 can be used in disorders caused by enhanced apoptosis. On the other 

hand, antagonists of XIAP can induce caspase-3 activity leading to induction of cell death 

in certain cancers. In order to identify compounds with the above-mentioned activities, 

methanol extracts from dried biomass were assessed for caspase-3 and XIAP inhibition. 

Thus, caspase-3 and Bir1-2 domain of XIAP were produced in E. coli and purified using 

Ni-NTA affinity chromatography. Caspase assays were performed in the absence or 

presence of the extracts using DEVD-pNA as a substrate. Extracts from one of the 

microorganisms was able to inhibit the activity of caspase-3 in a dose dependent manner 

but had no effect on XIAP activity. It was found that the active component responsible 

for caspase-3 inhibition had a molecular weight below five kDa making it suitable for 

clinical applications. Small subunit ribosomal DNA technique is underway to identify the 

bacteria. Furthermore, isolation of the active ingredient is underway. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




