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Program at a glance 

Sunday – March 10                                 Leonardo Hotel Negev, Beer Sheva 
 
16:00 Congress registration  
19:00 Get together 
 
Monday – March 11                 Ben-Gurion University of the Negev, Beer Sheva 

      
08:15 Congress registration  
09:00 Opening words  
09:15 Session 1:  Integrative view on ageing and related pathology 
10:55 Coffee break 
11:30 Session 2: Stem cells, induced pluripotency and tissue remodeling  
13:25 Lunch 
15:00  Session 3:  Fibroproliferative repair – an emerging challenge of the 21

st
 century 

15:55 Coffee break 
16:10 Session 3 (continued):   
17:15 ShARM talk 
19:30 Gala Dinner – Leonardo Hotel Negev 

 
Tuesday – March 12                                                     Le Meridien Hotel, Dead Sea 
 
08:15 From Beer Sheva to the Dead Sea (transportation provided) 
10:00 Registration in Le Meridien Dead Sea Hotel; Cold drinks 
10:30 Keynote lecture: Cancer resistance and exceptional longevity  
11:05 Session 4: Cellular senescence, immunoaging and immunocorrection 

Session 5: Novel strategies for the treatment of neuro- and muscle-degeneration  
12:40 Lunch 
14:15 Keynote lecture: Discovering longevity genes and their targets  
14:50 Session 6: Genetics and epigenetics of ageing and longevity 
 Session 7: Biomarkers and signatures of ageing 
16:20 Poster session and Degustation of Yatir wines 
20:00 Authentic Dinner 
 
Wednesday – March 13                                                     Le Meridien Hotel, Dead Sea 
 
09:00 Session 8: Lifespan extension – where we are and where to go?   
10:30  Coffee break 
11:10  Session 9: Round Table "Converging Science and Health Policy: Is Ageing  

a Common Mechanism of Age-Related Diseases?"   
12:00  Announcement of Winners of the “Young Investigator Award”  
  and Closing remarks 
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Detailed Program 

Sunday – March 10                             Leonardo Hotel Negev, Beer Sheva 
 
16:00 – 19:00  Congress registration in the Leonardo Hotel Negev,  

Beer Sheva 

19:00 – 22:00  Get together 
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Monday – March 11           Ben-Gurion University of the Negev, Beer Sheva 
     Faculty of Health Sciences 

The Joyce Goldman Auditorium 
 
08:15 – 09:00  Congress registration  

09:00 – 09:15 Opening words  

09:15 – 10:55  Session 1:   
Integrative view on ageing and related pathology 
Chairs:  Suresh Rattan (Denmark) and Vadim Fraifeld (Israel) 

09:15 – 09:35 Health, homeodynamics and hormesis in ageing 
Suresh Rattan (Denmark) 

09:35 – 09:55 The role of peptide signal molecules in the maintenance 
of the neuro-immune-endocrine system in ageing 
Vladimir Khavinson (Russia) 

09:55 – 10:15 Humanin and related mitochondrial-derived peptides 
are critical modulators of aging 
Pinchas Cohen (USA) 

10:15 – 10:35 The origin of cancer and age-related neurological 
diseases 
Lloyd Demetrius (USA/Germany)  

10:35 – 10:55 Recent progress in developing regenerative medicine for 
aging, and implications for the future of biogerontology 
Aubrey de Grey (UK)  

10:55 – 11:30  Coffee break 
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Monday – March 11           Ben-Gurion University of the Negev, Beer Sheva 
     Faculty of Health Sciences 

The Joyce Goldman Auditorium 
 

11:30 – 13:25 Session 2:  
Stem cells, induced pluripotency and tissue remodeling  
Chairs:  András Dinnyés (Hungary) and Gideon Grafi (Israel) 

11:30 – 11:50 Induced pluripotent stem cells for toxicity testing and 
regenerative medicine of aging-related diseases 
András Dinnyés (Hungary)  

11:50 – 12:10 Myogenic stem cell function in aging  
Zipora Yablonka-Reuveni (USA) 

12:10 – 12:30 Global remodeling of the vascular stem cell niche in 
bone marrow of diabetic patients: Implication of the 
microRNA-155/FOXO3a signaling pathway 
Paolo Madeddu (UK)  

12:30 – 12:50 Stem cells, inflammation, and regeneration 
Jonathan Leor (Israel)  

12:50 – 13:10 Acute stress induces dedifferentiation and genetic 
variation  
Gideon Grafi (Israel)  

13:10 – 13:25 Cancer stem cells networks and protein misfolding 
Hadas Raveh-Amit (Hungary)  

13:25 – 15:00 Lunch 
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Monday – March 11           Ben-Gurion University of the Negev, Beer Sheva 
   Samuel and Milada Ayrton University Center 

W.A. Minkoff Senate Hall 
 

15:00 – 15:55 Session 3 (PART 1):   
Fibroproliferative repair – an emerging challenge of the 21st century 
Chairs:  Victor J. Thannickal (USA) and Rolf Ziesche (Austria) 

15:00 – 15:20 Cellular senescence and redox control in nonresolving  
   pulmonary fibrosis 

Victor J. Thannickal (USA)  

15:20 – 15:35 Granule exocytosis mediates immune surveillance of 
senescent cells  
Adi Sagiv (Israel)  

15:35 – 15:40 Identifying significant mechanisms of age-related 
deviations of organ repair: the RESOLVE concept  
Rolf Ziesche (Austria)  

15:40 – 15:55 Identifying biological phenotypes of IPF guided by 
symptomatic and functional progression of UIP 
Eslam Samaha and Rolf Ziesche (Austria)  

15:55 – 16:10  Coffee break 
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Monday – March 11           Ben-Gurion University of the Negev, Beer Sheva 
   Samuel and Milada Ayrton University Center 

W.A. Minkoff Senate Hall 
 

16:10 – 17:15 Session 3 (PART 2):   

16:10 – 16:20 MicroRNA profiles in Idiopathic Pulmonary Fibrosis 
Klemens Vierlinger (Austria)  

16:20 – 16:25 Epigenetic changes in multidimensional lung diseases: 
towards molecular diagnosis 
Matthias Wielscher (Austria)  

16:25 – 16:35 The pathogenesis of Idiopathic Pulmonary Fibrosis 
Marco Chilosi (Italy)  

16:35 – 16:45 Ageing exacerbates lung inflammation and fibrosis: 
lessons from the mouse models 
Francois Huaux (Belgium)  

16:45 – 16:55 Slow but steady wins the race 
Hagai Yanai (Israel) 

16:55 – 17:15 Discussion  

17:15 – 17:30 
   

Shared Ageing Research Models (ShARM) – A New Facility to Support 
Ageing Research Using Aged Mouse Models.  Adele Duran (UK) 
 
 
 19:30 – 22:30 Gala Dinner – Leonardo Hotel Negev 
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Tuesday – March 12                                                            Dead Sea 
Le Meridien Hotel 

Hall A & B 
 
08:15 – 10:00 From Beer Sheva to the Dead Sea (transportation provided) 

10:00 – 10:30 Registration in Le Meridien Dead Sea Hotel; Cold drinks 

10:30 – 11:00 Keynote lecture (Hall A & B): 
Cancer resistance and exceptional longevity  
Vera Gorbunova, (USA) 

Parallel sessions 

11:05 – 12:40 Session 4 (Hall A):    
Cellular senescence, immunoaging and immunocorrection 
Chairs:  Graham Pawelec (Germany) and Doron Melamed (Israel) 

11:05 – 11:25 Genotoxic stresses, premature senescence and tissue 
homeostasis  

  Dimitris Kletsas (Greece)  

11:25 – 11:45 Immunity, ageing and viral infection 
Graham Pawelec (Germany)  

11:45 – 12:05 Rejuvenating the B lineage cells in aging mice   
Doron Melamed (Israel)    

12:05 – 12:25 Variability in the immune system: a systemic cytokine 
response defect stratifies older adults into distinct 
immune profiles 
Shai Shen-Orr (Israel)  

12:25 – 12:40 Gamma/Delta immunity in the elderly is influenced by 
immunological history 
Anis Larbi (Singapore)  

 
12:40 – 14:15 Lunch 
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Tuesday – March 12                                                            Dead Sea 
Le Meridien Hotel 

Hall C 
 

11:05 – 12:35 Session 5 (Hall C): 
Novel strategies for the treatment of neuro- and muscle-
degeneration  
Chairs:  Jose Julio Rodrigez (Spain) and Abraham Reznick (Israel) 

11:05 – 11:25 Sarcopenia and lifestyle: etiology, prevention and 
treatment 

  Abraham Reznick (Israel) 

11:25 – 11:45 Neuroglial alterations during the progression of 
Alzheimer´s disease: A potential path from 
neurodegeneration to restoration 
Jose Julio Rodrigez (Spain)  

11:45 – 12:05 Neuroprotective effects of telomerase increasing 
compounds 
Ester Priel (Israel)   

12:05 – 12:20 Telomeric markers of Parkinson's disease 
Alexander Koliada (Ukraine)  

12:20 – 12:35 Multimodal approaches for regenerative stroke 
therapies: Role of the fibrotic scar 
Aurel Popa-Wagner (Germany) 

 
 
12:40 – 14:15 Lunch 
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Tuesday – March 12                                                            Dead Sea 
Le Meridien Hotel 

Hall A & B 
 
14:15 – 14:45 Keynote lecture (Hall A & B):  

Discovering longevity genes and their targets  
Nir Barzilai (USA)  

Parallel sessions  

14:50 – 16:15 Session 6 (Hall A): 
Genetics and epigenetics of ageing and longevity 
Chairs:  Gil Atzmon (USA) and Almut Nebel (Germany) 

14:50 – 15:10 Epigenetic profiling in healthy aging and exceptional 
longevity 

  Gil Atzmon (USA) 

15:10 – 15:30 Developmental drift: a new mechanism of aging in  
                             C. elegans 

Yelena Budovskaya (The Netherlands)  

15:30 – 15:45 Beyond the forkhead   
Friederike Flachsbart (Germany)   

15:45 – 16:00 Lipidomics of familial longevity 
Vanessa Gonzalez-Covarrubias (The Netherlands)   

16:00 – 16:15 Using longevity networks to predict novel longevity  
                            genes 

Robi Tacutu (UK) 

16:20 – 18:20 Poster session and Degustation of Yatir wines 
  (a full list of posters – at the end of the book) 

 
20:00 – 22:30 Authentic Dinner 
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Tuesday – March 12                                                            Dead Sea 
Le Meridien Hotel 

Hall C 
 

14:50 – 16:20 Session 7 (Hall C): 
Biomarkers and signatures of ageing 
Chairs:  Joao Pedro de Magalhaes  (UK) and Louis Shenkman  (Israel) 

14:50 – 15:10 Building haystacks and finding needles in the genomics 
of ageing 

  Joao Pedro de Magalhaes  (UK) 

15:10 – 15:30 Aging and frailty both defined by deficit accumulation: 
the origin of the frailty index 
Arnold Mitnitski (Canada) 

15:30 – 15:50 SKF index as a new non-invasive parameter for 
evaluation of the biological age for healthy and sick 
people 
Louis Shenkman  (Israel)   

15:50 – 16:05 Computational analysis of gene expression data on 
age-related diseases using rat models 
Yuriy Orlov (Russia) 

16:05 – 16:20 Cellular senescence: a bridge between age-related 
diseases? 
Arie Budovsky (Israel)   

16:20 – 18:20 Poster session and Degustation of Yatir wines 
  (a full list of posters – at the end of the book) 

 
20:00 – 22:30 Authentic Dinner 
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Wednesday – March 13                                                            Dead Sea 
Le Meridien Hotel 

Hall A & B 
 

09:00 – 10:30 Session 8 (Hall A & B): 
Lifespan extension – where we are and where to go?   
Chairs:  Khachik Muradian (Ukraine) and George Roth (USA) 

09:00 – 09:20 Caloric restriction/mimetics: relevance for 
primates/humans 
George Roth (USA) 

09:20 – 09:40 Regulation of lifespan by sirtuins 
Haim Cohen (Israel) 

09:40 – 09:55 Conditional overexpression of DNA damage response 
and DNA repair genes in nervous system affects  
D. melanogaster lifespan 

 Alexey Moskalev (Russia) 

09:55 – 10:05 Impact of transplantation of multipotent   
  mesenchymal stem cells on longevity in rats 
 Alex Peregudov (Russia) 

10:05 – 10:20 The unexpected outcomes of lifespan extension studies: 
an origin of modern therapies 
Ilia Stambler (Israel)  

10:20 – 10:40 The “Pull and Push Back” concept of longevity 
Khachik Muradian (Ukraine) 

10:40 – 11:10 Coffee break 

11:10 – 12:00 Session 9 (Hall A & B): 
Round Table "Converging Science and Health Policy: Is Ageing  
a Common Mechanism of Age-Related Diseases?"   
Chairs:  Nir Barzilai (US) and Rolf Ziesche (Austria) 

12:00 – 12:15  Announcement of Winners of the “Young Investigator 
Award” and Closing remarks 
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Session 1: Integrative view on ageing and related pathology 
 

Health, homeodynamics and hormesis in ageing 

Suresh Rattan 

Laboratory of Cellular Ageing, Department of Molecular Biology and Genetics, 
Aarhus University, Aarhus, Denmark (e-mail: rattan@mb.au.dk) 

 
If ageing is understood as an emergent phenotype due to the shrinkage of 
the homeodynamic space, it shifts the paradigm of ageing interventions 
from “anti-ageing” to health maintenance. Ageing occurs in spite of the 
presence of complex pathways of maintenance, repair and defence, and 
there is no “enemy within” that has an evolutionary origin. This viewpoint 
makes modulation of ageing different from the treatment of one or more 
age-related diseases. This also means abandoning enemy-oriented 
rhetoric, such as the “war against ageing”, “defeating ageing”, and 
“conquering ageing” etc. Instead, interventions in ageing require a holistic 
approach and the use of an appropriate language, such as maintaining 
health, achieving healthy ageing, successful ageing, and preserving the 
homeodynamics. A promising strategy to modulate ageing is that of mild 
stress-induced hormesis by using potential hormetins. Physical, nutritional 
and mental hormetins, which initiate stress responses leading to the 
activation of matching defense systems and strengthening of the 
homeodynamics, can be effective interventions. There is an ever enlarging 
body of evidence from studies performed with human beings and on 
various model systems, including nematodes, fruitflies, rats, mice, and 
human cells in culture, that hormesis is a powerful health promoting 
approach. Since the biological process of ageing underlies numerous age-
related diseases, preventing the onset of such diseases by intervening in 
the basic process of ageing and strengthening the homeodynamics is the 
best approach for achieving healthy ageing and extending the health-span. 
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Session 1: Integrative view on ageing and related pathology 
 

The role of peptide signal molecules in the maintenance of the neuro-
immune-endocrine system in ageing 

Khavinson VKh1,2, Linkova NS1, Tarnovskaya SI1, Pronyaeva VE1, Umnov 
RS1, Nichik TE1, Chervjakova NA1  
1
St. Petersburg Institute of Bioregulation and Gerontology, and 

2
Pavlov Institute of 

Physiology of the Russian Academy of Sciences, St. Petersburg, Russia 

 

Organism ageing and age-associated pathology are results of a 
disturbance of stable internal conditions that was the cause of dysfunction 
of regulatory systems. On the molecular level, an interaction of receptors 
with signaling molecules lies at the basis of the regulatory system 
functioning. This concept is close to an idea of the existence of diffuse 
neuro-immune-endocrine system (DNIES) represented in the complex of 
regulatory cells located in all tissues and organs and secreting biologically 
active substances for the maintenance of homeostasis. DNIES cells need 
not necessarily be neurons to regulate an organism's internal 
environment. We studied organs consisting of neuroendocrine and 
immunocompetent cells: pancreas, thymus, spleen, brain cortex, retina 
and kidney. Pinealectomy and sublethal radiation were used as models of 
premature and accelerated ageing. The general population of 
neuroendocrine cells was detected by Grimelius' silver impregnation 
method. In immunohistochemical study, we used monoclonal antibodies 
to serotonin, calcitonin, glucagon and somatostatin. In both models of 
premature and accelerated ageing, we obtained changes in structural-
functional organization of DNIES cells, disturbing their functional activities. 
An addition of regulatory peptides, melatonin and serotonin, suppresses 
ageing processes, indicating the geroprotective effects of these 
substances, which were realized through the restoration of the neuro-
immune-endocrine interactions compromised in ageing.  

Speaker: Vladimir Kh. Khavinson (khavinson@gerontology.ru) 
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Session 1: Integrative view on ageing and related pathology 
 

Humanin and related mitochondrial-derived peptides are critical 
modulators of aging 

Pinchas Cohen  

USC Davis School of Gerontology, Los Angeles, CA, USA (e-mail: hassy@usc.edu) 

 
Mitochondria contain nearly a thousand proteins of nuclear origin, but the 
mitochondrial-chromosome only encodes 13 proteins. Humanin, a novel 
24AA peptide encoded from the 16S ribosomal RNA region of the mtDNA, 
is a potent neurosurvival factor. Humanin has been shown to be 
cytoprotective and metaboloprotective in vitro and in vivo, in models of 
aging-related diseases. We recently developed a humanin ELISA assay and 
demonstrated that humanin declines with aging and its levels are altered 
in states of insulin resistance, diabetes, endothelial dysfunction and 
neurodegeneration. In vivo administration of humanin reverses 
pathological processes involved with diabetes, atherosclerosis and 
Alzheimer’s disease. We recently identified additional six peptides 
encoded from ORFs within the 16S rRNA, which we named SHLPs (small 
humanin-like peptides). Analysis of their expression reveals that they are 
transcribed in the mitochondria from mtDNA, are detectable in plasma, 
and exhibit tissue-specific distribution and age dependency. SHLPs 1-5 act 
as potent bioactive molecules acting to induce cell protection and ROS 
inhibition (like humanin, via activation of Erk and Stat3 phosphorylation) 
but with different temporal profiles, suggesting that these peptides may 
act in concert. SHLP6 has opposing actions, potently inducing apoptosis. 
These observations reveal that the mitochondria possess previously 
unappreciated roles in the regulation of metabolism and apoptosis that 
occur via the synthesis of mitochondrial-derived peptides (MDPs). We 
propose that the mitochondrial peptidome could explain important new 
aspects of mitochondrial biology and dysfunction with relevance to human 
biology and disease and that the novel MDPs we describe here may 
represent retrograde communication signals from the mitochondria that 
are critical to the aging process. 
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Session 1: Integrative view on ageing and related pathology 
 

The origin of cancer and age-related neurological diseases 

Lloyd A. Demetrius 
1
Department of Organismic and Evolutionary Biology, Harvard University, 

Cambridge, USA, and 
2
Max Planck Institute for Molecular Genetics, Berlin, 

Germany (e-mail: ldemetr@oeb.harvard.edu) 

 
The sporadic forms of cancer and Alzheimer’s disease (AD) are both age-
related metabolic disorders. However, the molecular mechanisms 
underlying the two diseases are distinct: cancer is described by essentially 
limitless replicative potential, whereas neuronal death is a key feature of 
AD. Studies of the origin of both diseases indicate that their sporadic 
forms are the result of metabolic dysregulation, and a compensatory 
increase in energy transduction that is inversely related. In cancer, the 
compensatory metabolic effect is the upregulation of glycolysis—the 
Warburg effect; in AD, a bioenergetic model based on the interaction 
between astrocytes and neurons indicates that the compensatory 
metabolic alteration is the upregulation of oxidative phosphorylation—an 
inverse Warburg effect. These two modes of metabolic alteration could 
contribute to an inverse relation between the incidence of the two 
diseases. We invoke this bioenergetic mechanism to furnish a molecular 
basis for an epidemiological observation, namely the incidence of sporadic 
forms of cancer and AD is inversely related. We furthermore exploit the 
molecular mechanisms underlying the diseases to propose common 
therapeutic strategies for cancer and AD based on metabolic intervention. 
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Session 1: Integrative view on ageing and related pathology 
 

Recent progress in developing regenerative medicine for aging, and 
implications for the future of biogerontology 

Aubrey de Grey 

SENS Research Foundation, Mountain View, CA, USA – Cambridge, UK   
(e-mail: aubrey@sens.org) 

 
In the decade since I first put forward the heretical idea that biomedically 
reversing aging, by repairing the various types of accumulating molecular 
and cellular side-effects of metabolism that eventually give rise to age-
related ill-health, might actually be much easier than merely slowing down 
the creation of those side-effects, progress in various areas of 
regenerative medicine has combined to convince many initially skeptical 
biogerontologists that this approach is at least worthy of consideration 
alongside more traditional alternatives. In the past year or two, that 
acceptance has accelerated as a result of direct evidence for the feasibility 
and efficacy of specific interventions of this kind in aging and age-related 
disease. In this talk I will review some of those advances, including but not 
limited to work performed under the auspices of SENS Research 
Foundation. I will also discuss the implications of such work for the re-
evaluation of the relationship between aging and age-related disease, and 
especially the way in which gerontologists discuss that relationship 
publicly and the consequences for public enthusiasm for "preventative 
geriatrics", as translational biogerontology can equally be termed. 
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Session 2: Stem cells, induced pluripotency and tissue remodelling  
 

Induced pluripotent stem cells for toxicity testing and regenerative 
medicine of aging-related diseases 

Dinnyes A1,2, Nemes C1, Li T1, Phanthong P1,3, Varga E1,2, Tancos Z2, Polgar 
Z1, Berzsenyi S1, Raveh-Amit H1, Feher A1  
1
Biotalentum Ltd and 

2
Molecular Animal Biotechnology Laboratory, Szent Istvan 

University, Godollo, Hungary; 
3
Department of Anatomy, Faculty of Science, 

Mahidol University, Bangkok, Thailand 
  

The increase in overall life span in developed countries in the 21st century, 
especially for European, US and Japanese societies, results in major 
challenges since ageing is coupled with deteriorating health and cognitive 
decline. Although various model organisms have been employed to study 
the mechanism of aging, appropriate strategies including cell models to 
efficiently study human aging and age-related human diseases are still 
lacking. Induced Pluripotent Stem Cell (iPSC) technology opens an 
unprecedented avenue to model human diseases in a dish, screen and test 
drugs, and ultimately, these cells will be used for allogenic or autologous 
cell-based therapies. Our team has created the first mouse and human 
iPSCs in Hungary in 2009/2010 using lentiviral and transposon mediated 
transgenic methods, and protein-based reprogramming without genetic 
modifications. The iPSCs were further differentiated into cell types of the 
three germ layers as well as key disease-relevant cells, such as mature 
neuronal cell types in 2D and 3D structures. We are now developing and 
standardizing new cellular models to study several aging related disease, 
including Alzheimer’s and lung fibroses. Our models will potentially pave 
the way for drug discovery and development of new therapies. This work 
was supported by Grants from EU FP7 (RESOLVE Health-F4-2008-202047, 
PartnErS PIAP-GA-2008-218205, InduStem PIAP-GA-2008-230675, PluriSys 
HEALTH-2007-B-223485; STEMCAM PIAP-GA-2009-251186, AniStem PIAP-
GA-2011-286264, IDPbyNMR PITN-GA-2010-264257, RabPStem PERG07-
GA-2010-268422). 

Speaker: Andras Dinnyes (andras.dinnyes@biotalentum.hu)  
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Session 2: Stem cells, induced pluripotency and tissue remodelling  
 

Myogenic stem cell function in aging 

Yablonka-Reuveni Z, Stuelsatz P, Phelps M 

Department Biological Structure, School of Medicine, University of Washington, 
Seattle, WA, USA 
  

The functional units of skeletal muscle are the multinucleated myofibers. 
Sarcopenia, the age-related decline in mass and strength of skeletal 
muscles, is associated with myofiber atrophy, reduced muscle repair 
capacity and fibrosis. We have been studying the effects of age on satellite 
cells (SCs), Pax7-expressing myogenic stem cells that reside between the 
myofiber basal and plasma membranes, and are essential for myofiber 
repair. SC populations isolated from old rodents have been shown to 
contribute myogenic progeny and self-renew when cultured in a growth-
promoting environment or when transplanted into young host muscles. In 
such studies SCs are recruited “en masse” with the better performing 
progenitors becoming dominant. This differs from normal muscle 
maintenance where routine muscle activity results in subtle injuries and 
requires activation of single SCs for focal myofiber repair. Therefore, it is 
important to define possible changes in SCs at the single myofiber level. 
We demonstrated an age-associated decline in SC numbers, concomitant 
with a vast increase in myofibers that lack SCs, when analyzing myofibers 
from limb muscles of mice and rats. Moderate-intensity endurance 
exercise has led to increase in myofibers that contain higher numbers of 
SCs while the frequency of nonmyogenic (fibro/adipogenic) cells 
associated with myofibers was reduced. The origin of these nonmyogenic 
cells has been attributed to SCs undergoing mesenchymal transition in the 
aging niche and/or to interstitial cells. To further decipher the interplay 
between the aging muscle niche and SC performance we use Cre-loxP 
mice for tracing the origin of fibro/adipogenic progenitors in models of 
muscle wasting and enhanced fibrosis. We also have been investigating 
the role of FGF/FGFR and klotho genes in this interplay. Uncovering how 
aging affects the intrinsic properties of resident stem cells is a prerequisite 
for developing new therapies for combating sarcopenia. Supported by 
NIA. 

Speaker: Zipora Yablonka-Reuveni (reuveni@u.washington.edu) 
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Session 2: Stem cells, induced pluripotency and tissue remodelling  
 

Stem cells, inflammation, and regeneration 

Jonathan Leor 

Neufeld Cardiac Research Institute, Sackler Faculty of Medicine, Tel-Aviv 
University, Israel. Tamman Cardiovascular Research Institute, Leviev Heart Center, 
Sheba Medical Center, Tel-Hashomer, Israel; Regenerative Medicine, Stem Cells 
and Tissue Engineering Center, Sheba Medical Center, Tel-Hashomer, Israel 
(leorj@post.tau.ac.il)  
 

Repair of damaged heart tissue requires the coordinated action of 
inflammatory and tissue-specific stem cells to restore homeostasis. 
However, the underlying regulatory mechanisms are poorly understood. 
My presentation aims to review the role of mesenchymal stroma cells and 
macrophages in cardiac repair and regeneration.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

mailto:leorj@post.tau.ac.il


24 

 

Session 2: Stem cells, induced pluripotency and tissue remodelling  
 

Global remodeling of the vascular stem cell niche in bone marrow of 
diabetic patients: Implication of the microRNA-155/FOXO3a signaling 
pathway 

Spinetti G, Cordella D, Fortunato O, Sangalli E, Losa S, Gotti A, Carnelli 
F, Rosa F, Riboldi S, Sessa F, Avolio E, Beltrami AP, Emanueli C, Madeddu P 

Experimental Cardiovascular Medicine, Regenerative Medicine Section, Bristol 
Heart Institute, School of Clinical Sciences, University of Bristol, Bristol, UK 

  
The impact of diabetes mellitus on bone marrow (BM) structure is 
incompletely understood. The aim of this study was to investigate the 
effect of type-2 diabetes mellitus (T2DM) on BM microvascular and 
hematopoietic cell composition in patients without vascular 
complications. Bone samples were obtained from T2DM patients and 
nondiabetic controls (C) during hip replacement surgery and from T2DM 
patients undergoing amputation for critical limb ischemia. BM 
composition was assessed by histomorphometry, immunostaining, and 
flow cytometry. Expressional studies were performed on CD34(pos) 
immunosorted BM progenitor cells (PCs). Diabetes mellitus causes a 
reduction of hematopoietic tissue, fat deposition, and microvascular 
rarefaction, especially when associated with critical limb ischemia. 
Immunohistochemistry documented increased apoptosis and reduced 
abundance of CD34(pos)-PCs in diabetic groups. Likewise, flow cytometry 
showed scarcity of BM PCs in T2DM and T2DM+critical limb ischemia 
compared with C, but similar levels of mature hematopoietic cells. 
Activation of apoptosis in CD34(pos)-PCs was associated with upregulation 
and nuclear localization of the proapoptotic factor FOXO3a and induction 
of FOXO3a targets, p21 and p27(kip1). Moreover, microRNA-155, which 
regulates cell survival through inhibition of FOXO3a, was downregulated in 
diabetic CD34(pos)-PCs and inversely correlated with FOXO3a levels. The 
effect of diabetes mellitus on anatomic and molecular end points was 
confirmed when considering background covariates. Furthermore, 
exposure of healthy CD34(pos)-PCs to high glucose reproduced the 
transcriptional changes induced by diabetes mellitus, with this effect being 
reversed by forced expression of microRNA-155. In conclusion, we provide 
new anatomic and molecular evidence for the damaging effect of diabetes 

http://www.ncbi.nlm.nih.gov/pubmed?term=Spinetti%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23250986
http://www.ncbi.nlm.nih.gov/pubmed?term=Cordella%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23250986
http://www.ncbi.nlm.nih.gov/pubmed?term=Fortunato%20O%5BAuthor%5D&cauthor=true&cauthor_uid=23250986
http://www.ncbi.nlm.nih.gov/pubmed?term=Sangalli%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23250986
http://www.ncbi.nlm.nih.gov/pubmed?term=Losa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23250986
http://www.ncbi.nlm.nih.gov/pubmed?term=Gotti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23250986
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mellitus on human BM, comprising microvascular rarefaction and shortage 
of PCs attributable to activation of proapoptotic pathway. 

Speaker: Paolo Madeddu (madeddu@yahoo.com) 
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Session 2: Stem cells, induced pluripotency and tissue remodelling  
 

Acute stress induces dedifferentiation and genetic variation 

Gideon Grafi 

Ben-Gurion University of the Negev, Sede-Boqer Campus, Israel   
(e-mail: ggrafi@bgu.ac.il) 
 
Plant somatic cells retain plasticity, that is, the capacity for 
dedifferentiation and switching fate. Dedifferentiation is a unique, 
transient state that represents a developmental decision point having 
features of stem cells from which cells can take different fates including a 
return to a previous state or assuming a new differentiation state, 
reentering the cell cycle and even committing to death. Open chromatin 
conformation emerges as a fundamental feature of dedifferentiating cells 
as well as of stem cells, which might confer to cells the capacity for a rapid 
switching into an appropriate transcriptional program upon induction of 
differentiation, along with the flexibility needed for differentiation into 
multiple cell types. Recent data lend support to a model in which  
a common response of cells to certain biotic and abiotic stresses 
converges on cellular dedifferentiation whereby cells first acquire a stem 
cell-like state before assuming a new fate. However, stress-induced 
dedifferentiation can lead to genetic variation by means of DNA 
transposition and consequently to phenotypic alterations. In the light of 
this, it is possible that many of the dedifferentiation-derived cells obtained 
through re-differentiation, trans-differentiation or reentry into the cell 
cycle, each possesses a genotype which is not exactly like the genotype of 
the original differentiated cell(s). 
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Session 2: Stem cells, induced pluripotency and tissue remodelling  
 

Cancer stem cells networks and protein misfolding 

Raveh-Amit H1, Vas V2, Berzsenyi S1, Dinnyes A1,2  
1
Biotalentum Ltd and 

2
Molecular Animal Biotechnology Laboratory, Szent Istvan 

University, Godollo, Hungary 

  
Aging is a major factor predisposing cells to transformation, thus cancer 
incidence increases with age. This could be connected to cancer stem cells 
(CSCs), a small fraction of tumor cells with the capacity of both self-
renewal and unlimited slow proliferation. CSCs are often resistant to 
chemotherapy and radiation and thus considered to be responsible for 
continuously supplying new cancer cells. Since in vivo detection of CSCs 
remains challenging, in vitro models are highly desired. Here, we 
generated a CSC model (termed cancer stem-like cells, CSLCs), by stably 
expressing the four pluripotent transcription factors, Oct4, Sox2, Klf-4, and 
C-myc, in lung adenocarcinoma cancer cells and maintaining the cells in 
chemically defined media. CSLCs exhibited spheroid structures, altered 
gene expression and drug resistance in accordance to CSCs characteristics. 
Next, we aimed to gain mechanistic insights as to the signaling regulatory 
pathways leading to cancer stem cells properties. Our bioinformatics 
analysis shows that the reprogramming factors and most of the CSC-
associated proteins are enriched in intrinsically disordered proteins, i.e. 
proteins that have no single well-defined tertiary structure in their native, 
functional state. Comprehensive analysis revealed that the disordered 
properties of these proteins may result in their altered function, 
potentially contributing to cancer development. Further investigation of 
this notion will be tested in our CSLC model using In-Cell Nuclear Magnetic 
Resonance (NMR). Our model potentially opens a new avenue in cancer 
research and drug targeting. This work was supported by EU FP7 projects 
RESOLVE (202047), IDPbyNMR (264257) and Anistem (286264). 

Speaker: Hadas Raveh-Amit (hadas.amit@biotalentum.hu) 
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Session 3: Fibroproliferative repair – an emerging challenge of the 21st century 
 
Cellular Senescence and Redox Control in Nonresolving Pulmonary 
Fibrosis 

Victor J. Thannickal 

University of Alabama at Birmingham, USA  
(e-mail: Victor.Thannickal@ccc.uab.edu) 

 
The incidence and prevalence of pathological fibrosis, involving multiple 
organ systems, increase with advancing age.  In this session, we will 
explore mechanisms for age-associated predilection for fibrosis in 
idiopathic pulmonary fibrosis (IPF), a progressive and fatal lung disease in 
humans, as well as in experimental animal models. Studies in our 
laboratory assessed the susceptibility of young and aged mice to injury-
induced lung fibrosis. While aged mice do not exhibit increased severity of 
fibrosis, they demonstrate an impaired capacity for fibrosis resolution. 
Non-resolving fibrosis in lungs of aged mice is characterized by the 
accumulation of senescent and apoptosis-resistant myofibroblasts. This 
pro-fibrotic myofibroblast phenotype is mediated by an alteration in 
cellular redox balance that is mediated by the induction of the oxidant-
generating enzyme, NADPH oxidase-4 (Nox4), coupled with a deficiency in 
the antioxidant response transcription factor, nuclear factor-like 2 (Nrf2). 
Delivery of Nox4-targeted siRNA to the lungs of aged mice with persistent 
fibrosis attenuates myofibroblast senescence and apoptosis resistance, 
while promoting fibrosis resolution. Human subjects with IPF exhibit 
elevated expression of Nox4 and decreased Nrf2 expression in senescent 
and apoptosis-resistant myofibroblasts within fibroblastic foci of IPF lung 
tissues. These studies support the concept that loss of cellular redox 
homeostasis promotes pro-fibrotic myofibroblast phenotypes that result 
in non-resolving fibrosis associated with aging. Therapeutic strategies 
designed to modulate oxidative stress and restore redox homeostasis may 
prove to be effective in progressive fibrotic disorders.  
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Session 3: Fibroproliferative repair – an emerging challenge of the 21st century 
 
Granule exocytosis mediates immune surveillance of senescent cells  

Sagiv A, Biran A, Krizhanovsky V 

Department of Molecular Cell Biology, Weizmann Institute of Science, Rehovot, 
Israel 

 
Senescence is a permanent form of cell cycle arrest that contributes to 
tumor suppression, organismal aging and certain wound healing 
responses. For example, during liver fibrosis, hepatic stellate cells (HSCs) 
initially proliferate and secrete extracellular matrix components that 
produce the characteristic patterns of fibrosis; however, these cells 
eventually senesce and are cleared by immune cells, including natural 
killer (NK) cells. Here, we examine how NK cells target senescent cells and 
assess the impact of this process on liver fibrosis. Using both 
pharmacologic and genetic approaches, we show that granule exocytosis, 
but not death-receptor-mediated apoptosis, is required for NK-cell-
mediated killing of senescent cells. This pathway bias is due to 
upregulation of the decoy death receptor, Dcr2, an established 
senescence marker that attenuates NK-mediated cell death. Accordingly, 
mice with defects in granule exocytosis accumulate senescent stellate cells 
and display more liver fibrosis in response to a fibrogenic agent. Our 
results thus provide new insights into the immune surveillance of 
senescent cells and reveal how granule exocytosis has a protective role 
against liver fibrosis. In principle, similar mechanisms may influence 
immune surveillance of senescent cells throughout the organism. 

Speaker: Adi Sagiv (asagiv@gmail.com) 
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Session 3: Fibroproliferative repair – an emerging challenge of the 21st century 
 
Identifying significant mechanisms of age-related deviations of organ 
repair: the RESOLVE concept 

Rolf Ziesche  

Medical University of Vienna, Vienna, Austria  
(e-mail: rolf.ziesche@meduniwien.ac.at) 

 
After reaching adulthood, the organs of the human body preserve shape 
and function over a remarkably long period, making orderly repair one of 
the most important mechanisms throughout lifetime. Orderly wound 
healing integrates pathways which control inflammation and defense, 
formation of supportive mesenchymal tissue, re-epithelialization and 
regeneration of the vasculature. Wound healing in the ageing organism, 
however, is frequently different demonstrating the lost capacity to 
achieve this well-ordered regenerative process. This different quality of 
repair consists of varying combinations of chronic inflammation and  
fibroproliferative, non-regenerative repair. RESOLVE's major objective has 
been to identify and characterize validated molecular pathways and 
targets capable of shifting primary organ repair towards fibroproliferative 
wound healing as a result of age-dependent loss of regulatory control 
capacities. RESOLVE’s concept has successfully integrated the clinical and 
experimental expertise from specialists in developmental and pulmonary 
medicine, oncology, dermatology and vascular diseases, from 
gerontologists, basic scientists, and mathematicians during the systematic 
evaluation of repair conditions addressing both regular and 
fibroproliferative repair in experimental and clinical model systems. As  
a result, this approach for the first time allowed for the identification of 
clinically relevant pathways and targets for age-related aberrations of 
organ repair. 

This work was funded by the EU FP7 Health Research Grant number 
HEALTH-F4-2008-202047 (RESOLVE). 
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Session 3: Fibroproliferative repair – an emerging challenge of the 21st century 
 
Identifying biological phenotypes of IPF guided by symptomatic and 
functional progression of Usual Interstitial Pneumonia (UIP) 

Samaha E1, Vierlinger K2, Wielscher M2, Baghestanian M1, Chilosi M3, 
Ziesche R1 

1
Medical University of Vienna, Department of Internal Medicine II, Division of Pulmonary 

Medicine, Vienna, Austria; 
2
Austrian Institute of Technology (AIT), Vienna, Austria; 

3
University of Verona, Verona, Italy 

 

Idiopathic Pulmonary Fibrosis (IPF) is the most common and progressive form 
of pulmonary fibrosis. Almost exclusively occurring in the elderly, the disease 
is characterized by a relentless formation of patchy fibrocystic scars causing 
failure of lung function after in average 5 years. Its hallmark is the pathology 
of usual interstitial pneumonia (UIP). However, UIP is not specific for IPF and 
may be found in other forms of progressive pulmonary scarring as well. Based 
on this complexity, identification of clinically meaningful UIP targets has been 
difficult. We performed a prospective analysis of pulmonary repair conditions 
in 57 subjects with regular repair, repair dominated by inflammation or 
progressive scarring characterized by UIP pathology. Disease severity was 
determined by forced expiratory vital capacity (FVC), diffusion capacity 
(DLCO), and pulmonary involvement according to chest computed axial 
tomography (CAT). Combined clinical and biological assessment was 
performed at baseline and after 12 months. Biological analysis was based on 
CAT-guided transbronchial biopsies and included whole genome 
transcriptomics, gene methylation analysis, measurement of microRNAs and 
mass spectrometry proteomics. In healthy controls, FVC and DLCO were  
102 ± 7.9% and 92.1 ± 7.6%, respectively. According to the severity of their 
disease at baseline, UIP patients were grouped into 2 strata: Limited disease 
(FVC 83.8 ± 17.3%; DLCO 69.4 ± 15.3%) or advanced disease (FVC 63.3 ± 
12.5%; DLCO 43.2 ± 11.1%; p<0.01) corresponding in CAT scan to an extent of 
fibrosis suggestive of UIP of 17% and 39%, respectively. Biological assessment 
was based on histopathology and severity of disease. By applying established 
clinical criteria for diagnosis and functional assessment of IPF, we were able to 
generate new targets for UIP validated by severity and progression of 

pulmonary fibrosis. This work was funded by the EU FP7 Health Research 
Grant number HEALTH-F4-2008-202047 (RESOLVE). 

Speakers: Eslam Samaha & Rolf Ziesche (rolf.ziesche@meduniwien.ac.at) 
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Session 3: Fibroproliferative repair – an emerging challenge of the 21st century 
 
MicroRNA profiles in Idiopathic Pulmonary Fibrosis 

Vierlinger K1, Wielscher M1, Hofner M1, Huetter S1, Reithuber E1, 
Noehammer C1, Ziesche R2 
1
Austrian Institute of Technology (AIT), Vienna, Austria;

 2
Medical University of 

Vienna, Department of Internal Medicine II, Division of Pulmonary Medicine, 
Vienna, Austria  

 
Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive form of lung 
disease characterized by fibrosis of the supporting framework 
(interstitium) of the lungs. It affects both genders and is usually 
encountered in patients older than 50 years of age. Diagnosis is usually 
performed via assessment of patient history, pulmonary function tests, 
high-resolution CT and sometimes histopathology on surgical lung 
biopsies. There is a need for in-depth molecular understanding of the 
etiology and simple, accurate and minimally invasive diagnostic tools for 
IPF and we aim to show that miRNA can provide both. In order to 
elucidate IPF specific miRNA profiles, we assessed prospectively collected 
transbronchal biopsies from various types and grades of IPF patients and 
healthy volunteers on Agilent whole human genome miRNA microarrays. 
We employ statistical tools to (1) select co-regulated miRNAs which 
correspond to known deregulated mRNA genes and (2) select sets of 
features (miRNAs) which can be used to classify the disease into relevant 
clinical subgroups. We also show ways to validate these results using PCR 
technology and explore the usability of the miRNA targets for minimally 
invasive diagnosis using RNA from serum. This work was funded by the EU 
FP7 Health Research Grant number HEALTH-F4-2008-202047 (RESOLVE). 

Speaker: Klemens Vierlinger (Klemens.Vierlinger@ait.ac.at) 
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Epigenetic changes in multidimensional lung diseases: towards 
molecular diagnosis 

Wielscher M1, Vierlinger K1, Ziesche R2, Walter P1, Nöhammer C1, 
Weinhäusel A1 
1
Austrian Institute of Technology (AIT) and 

2
Medical University of Vienna, Vienna, 
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In complex lung diseases, such as chronic obstructive pulmonary disease 
(COPD), fibrosing interstitial lung disease (ILD) including idiopathic 
pulmonary fibrosis (IPF/UIP) or lung cancer, the establishment of a reliable 
clinical diagnosis remains challenging, and often requires highly invasive 
diagnostic methods. While computer-assisted tomography (CAT) scans are 
capable of detecting both ILD and lung cancer, a distinct diagnosis 
frequently requires histopathologic assessment of lung biopsies. To 
improve future differential diagnosis of multidimensional lung diseases by 
the introduction of suitable molecular markers, we have investigated 
methylation patterns in tissue samples of patients suffering from different 
lung diseases, using Illumina´s Infinium 450k beadchip methylation assay. 
For this purpose, snap frozen tissue sections from IPF/UIP patients (n=38; 
grade limited-advanced), COPD patients (n=40, GOLD stages 0-IV), lung 
cancer patients (adenocarcinoma or squamous-cell carcinoma; n=18) and 
concordant normal controls for each group were assessed for their 
methylation changes on a genome-wide scale. A clear differentiation 
between the patient groups and normal controls could be achieved by 
applying various uni- and multivariate analyses and classification 
algorithms for feature-selection. Further pathway and network analysis of 
the methylation changes in every subgroup will be presented. 
Subsequently, the confirmation of differentially methylated gene-regions 
(obtained by the bisulfite deamination-based Infinium-methylation bead 
array) was performed upon methylation-sensitive restriction digestion of 
tissue-DNA followed by EVA-Green qPCR amplification (MSREqPCR). This 
work was funded by the EU FP7 Health Research Grant number HEALTH-
F4-2008-202047 (RESOLVE). 

Speaker: Matthias Wielscher (Matthias.Wielscher.fl@ait.ac.at) 
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The pathogenesis of Idiopathic Pulmonary Fibrosis 

Marco Chilosi 

University of Verona, Verona, Italy (e-mail: marco.chilosi@univr.it) 

 
In Idiopathic Pulmonary Fibrosis (IPF), the cumulative action of accelerated 
cellular senescence determined by telomere dysfunctions and/or genetic 
predisposition (genetic defects affecting surfactant-genes or telomerase in 
heritable IPF, undefined in sporadic IPF), together with the concurrent 
noxious activity of tobacco smoking as well as the mechanical stress 
affecting particular portions of the lung, are able to severely compromise 
the regenerative potential of alveolar epithelial stem cells (type II 
pneumocytes), triggering a cascade of molecular signals and events 
(scarring, bronchiolar proliferation, abnormal remodelling), eventually 
leading to severe and irreversible functional impairment. New pathogenic 
schemes focus on the complex molecular mechanisms such as epithelial-
mesenchymal transition (EMT), oncogene induced senescence (OIS), and 
senescence activated secretory phenotype (SASP), driving in a vicious 
circle different signaling pathways (e.g. Wnt/β-catenin, TGF-beta, NOTCH, 
caveolin-1, etc.) potentially involved in abnormal lung tissue regeneration, 
and leading to progressive fibrosis, honeycomb modifications, and 
irreversible lung remodeling. This work was funded by the EU FP7 Health 
Research Grant number HEALTH-F4-2008-202047 (RESOLVE). 
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Ageing exacerbates lung inflammation and fibrosis: lessons from the 
mouse models 

Lemieszek MK1, Pastena C2, Lo Re S3, Wielscher M4, Vierlinger K4, Dinnyes 
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Pulmonary fibrosis is predominantly a disease of older adults. However, 
the processes underlying aging which might significantly influence the 
development of the fibrotic lung disease remain unidentified. In this study, 
we explored the lung responses of young and aged mice of different 
strains (C57BL/6, FVB/N, αMUPA) to bleomycin or Pantoea agglomerans, 
two inducers of lung fibrosis. At baseline, aged mice displayed pulmonary 
inflammation characterized by T and B lymphocyte accumulation and 
increased cytokine expression. Aging was also associated with basal 
alteration of the extracellular matrix and marked deposition of collagen. 
The lungs of aged mice exhibited worse fibrosis after bleomycin treatment 
compared with the lungs of young mice as estimated by histological and 
biochemical analyses. To study the molecular mechanisms underlying the 
age-related exaggerated inflammation and fibrosis in aged mice, we used 
a microarray approach to characterize the pulmonary transcriptome of 
aged and young animals. The aged mouse lung alterations were correlated 
with senescent cell accumulation (p16CDKN2A, pRb expression and SA-β-
galactosidase-positive cell accumulation). Interestingly, the number of 
p16-positive lung epithelial cells and the expression of p16 mRNA were 
also correlated with fibrosis score in patients. We thus concluded that the 
senescence-related alterations in the lungs might be responsible for the 
higher susceptibility to lung inflammation and fibrosis in aged animals and 
individuals. This work was funded by the EU FP7 Health Research Grant 
number HEALTH-F4-2008-202047 (RESOLVE). 

Speaker: Francois Huaux (francois.huaux@uclouvain.be) 
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Slow but steady wins the race 
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1
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The skin is the first and foremost natural barrier of the organism against 
foreign threats. Thus, in the wild, a quick repair of damaged skin is vital, 
creating a trade-off in favor of speed over functionality. Does the longevity 
phenotype have any impact on the ability to heal faster? Comparative 
analysis of the established mouse models with genetically modified life 
span and an altered wound healing (WH) rate showed that longevity 
phenotype is associated with the ability to preserve the rate of skin WH up 
to an old age, but not with a high WH rate in the young. In support of this 
is our study on the long-lived transgenic αMUPA mice, a unique model of 
genetically extended life span. These mice spontaneously eat less, 
preserve their body mass, are more resistant to spontaneous and induced 
tumorigenesis and live longer, thus mimicking the effects of caloric 
restriction. We found that in the young age, the αMUPA mice were not 
superior to their parental wild-type FVB/N strain with regard to WH 
capacity. However, the αMUPA showed a much slower age-related decline 
in the rate of WH. Gene expression did not differ significantly between old 
and young αMUPA mice, both in intact animals and in the course of WH. 
In contrast, the FVB/N mice exhibited significant age-related differences in 
gene expression, especially noted for growth-promoting pathways. 
Remarkably, activation of these pathways in old wild-type mice was 
observed even after a histologically confirmed full closure of the wound. 
This could indicate an ongoing tissue remodeling or an inability to properly 
shut down the repair process in old age. It appears that the longevity 
phenotype is associated with more balanced WH mechanisms, confirming 
once again that "slow but steady wins the race". This work was funded by 
the EU FP7 Health Research Grant number HEALTH-F4-2008-202047 
(RESOLVE). 

Speaker: Hagai Yanai (hagayanay@gmail.com) 
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Shared Ageing Research Models (ShARM) – A new facility to support 
ageing research using aged mouse models 

Duran A, Wells S, Potter P, Kirkwood T, von Zglinicki T, McArdle A, 
Scudamore C, Meng Q, de Haan G, Searson D, Bellantuono I  

ShARM, University of Sheffield Medical School, Sheffield, UK 

 
Global life expectancy has increased by 50%, causing a rise in the number 
of older individuals and consequently a rise in the occurrence of age-
related diseases. Researchers are striving for medical interventions to 
ensure people stay healthy for longer. Mouse models are key resources as 
they provide a living system that is biologically similar to humans and 
mimics many human diseases, but the time and cost needed to rear aged 
colonies can be prohibitive to research. Animal facilities with ageing 
colonies currently have no mechanism to use or distribute surplus tissue 
to other researchers. ShARM UK is a new facility established by the 
Universities of Sheffield and Newcastle and MRC Harwell to ensure 
maximum research capacity is attained for aged mouse models. The 
facility is open to all investigators and aims to: establish a network of 
ageing colonies, collect and provide aged tissues and provide an online 
environment (MiCEPACE) for discussions, knowledge exchange and 
collaboration. Since launching in July 2012, ShARM has collected more 
than 350 tissues and has more than 2,400 mice registered in live ageing 
colonies. By bringing together the collective resources, knowledge and 
experience of researchers we can reduce the number of animals used in 
research, improve animal welfare and allow more research to be 
undertaken on current cohorts of mice. 

Speaker: Adele Duran (info@ShARMUK.org) 
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Cancer resistance and exceptional longevity 

Tian X, Azpurua J, Hine C, Vaidya A, Mao Z, Rempel M, Gorbunova V, 
Seluanov A 

Department of Biology, University of Rochester, Rochester, NY, USA 

 
The naked mole rat displays exceptional longevity, with a maximum 
lifespan exceeding 30 years. This is the longest lifespan for a rodent 
species, and is especially striking, considering the small body mass of the 
naked mole rat.  In comparison, a similarly sized house mouse has 
maximum lifespan of 4 years. In addition to their longevity, naked mole 
rats show an unusual resistance to cancer. Multi-year observation of a 
colony of 800 animals did not identify a single incidence of cancer. Our 
laboratory has identified a mechanism responsible for the naked mole 
rat’s cancer resistance named early contact inhibition. Recently, we 
identified the triggering factor for the early contact inhibition. Removal of 
this factor makes naked mole rat cells susceptible to malignant 
transformation and tumor formation. We will discuss the molecular 
pathways leading to cancer resistance in the naked mole rat and other 
long-lived animals, how these pathways evolved, and their potential 
applications to human health. 

Speaker: Vera Gorbunova (vera.gorbunova@rochester.edu) 
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Genotoxic stresses, premature senescence and tissue homeostasis 

Dimitris Kletsas 

Laboratory of Cell Proliferation & Ageing, Institute of Biology, National Centre for 
Scientific Research “Demokritos”, Athens, Greece  
(e-mail: dkletsas@bio.demokritos.gr) 

 
Normal cells can enter a state of permanent arrest after serial subculturing 
(replicative senescence) or after exposure to different types of genotoxic 
stresses (stress-induced premature senescence). Both types of senescence 
are characterized by a common underlying mechanism, i.e. the activation 
of a DNA damage response leading to the triggering of the p53-p21-pRb 
axis and subsequently to growth arrest. On the other hand, senescent cells 
express a catabolic/pro-inflammatory phenotype, thus affecting tissue 
homeostasis locally and most probably play a role in various age-related 
diseases. Various lines of evidence indicate that cellular senescence 
represents a potent anti-cancer mechanism. However, we have shown 
that many anticancer treatments, e.g. ionizing radiation or the use of 
classical anticancer drugs provoke normal cells’ premature senescence. 
Interestingly, these cells are able to enhance the growth of cancer cells  
in vitro and in immunocompromised mice in vivo, indicating a possible 
side-effect of anticancer therapies. Mesenchymal stem cells represent a 
powerful tool for tissue regeneration. These cells express a short lifespan 
when cultured in vitro and senescence affects their ability towards 
differentiation. Here, we present evidence that several genotoxic stresses, 
such as anticancer treatments, accelerate the senescence process and the 
alterations in the capacity of stem cells to differentiate, thus intervening 
with their ability for tissue regeneration. 
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Immunity, ageing and viral infection 

Grahham Pawelec  

University of Tübingen, Tübingen, Germany  
(e-mail: graham.pawelec@uni-tuebingen.de) 

 
The immune system defends against infection, but older people 
paradoxically suffer both from failing immunity resulting in increased 
susceptibility to infections, and decreased responsiveness to vaccination, 
and at the same time increased immunopathology accompanying immune 
responses. Interventions to reduce such immunopathology while 
enhancing protective immunity are challenging but need to be confronted 
if we are to deal successfully with the increasing numbers of elderly and 
frail people in modern societies. To do this, we need to define and 
understand the mechanisms responsible for age-associated increased 
susceptibility to viral infections, both at the level of the host cell and 
immune control of the infectious process as well as immune surveillance 
of already-infected cells. Defining relevant age-associated alterations and 
identifying reliable biomarkers for monitoring clinically-relevant immune 
status in the elderly is crucial to overcoming these problems. Limited 
longitudinal studies have begun to reveal biomarkers of immune ageing 
increasingly recognized as an “immune risk profile” (IRP) predicting 
mortality in the very elderly. Hallmark parameters of the IRP are also 
associated with poorer responses to vaccination. Initially surprisingly, but 
now widely accepted, usually asymptomatic infection with the widespread 
persistent beta-herpesvirus HHV5 (Cytomegalovirus, CMV) has an 
enormous impact on these parameters. The prevalence of CMV infection 
in populations in industrialized countries increases with age, and within 
individuals, the degree of immune commitment to containing CMV also 
increases with age. This may cause pathology by maintaining higher 
systemic levels of inflammatory mediators and decreasing the 
“immunological space” available for immune cells with other specificities. 
Interventions to prevent or reverse immunosenescence and improve 
vaccination outcomes may therefore need to include targeting infectious 
agents such as CMV. 
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Rejuvenating the B lineage cells in aging mice 

Doron Melamed 

Department of Immunology, Rappaport Faculty of Medicine, Technion – Israel 
Institute of Technology, Haifa, Israel (e-mail: melamedd@tx.technion.ac.il) 

 
The B lineage undergoes dramatic changes in its cellular composition with 
aging, which reduces the ability of the immune system to respond against 
new and/or evolving pathogens. These changes include a decline of B 
lymphopoiesis in the bone marrow and accumulation of long-lived 
memory B cells in the periphery. The outcome of these changes is a 
reduction in the antibody repertoire and the competence to mount 
protective antibody responses to new and/or evolving pathogens. 
Consequentially, the elderly populations are more susceptible to 
infectious diseases and mount poor responsiveness to vaccination. Using 
mutated mouse models we found that the age-related decline in B 
lymphopoiesis reflects homeostatic pressures that are dictated by the 
accumulating long-lived B cells in the periphery. To validate this, we 
modified B cell homeostasis in old wild-type mice and demonstrated a 
revival of B lymphopoiesis in the BM and rejuvenation of the peripheral 
compartment. Thus, we conclude that immunosenescence in the B-lineage 
is not irreversible, and that alteration of B cell homeostasis in old mice 
rejuvenates the B-lineage to enhance immune competence.  
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Variability in the immune system: a systemic cytokine response 
defect stratifies older adults into distinct immune profiles 

Shen-Orr SS1,2*, Furman D1*, Kidd BA1,2, Lovelace P2, Huang Y-W2,  
Rosenberg-Hasson Y2, Maecker HT2, Mackey S2, Chien Y-H1, Dekker CL2, 
Butte AJ2, Davis MM2,3  
1
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2
Stanford-LPCH Vaccine Program and 

 
3
The Howard Hughes Medical Institute, Stanford University School of Medicine, 

Stanford, CA, USA 

 
While it is known that immune responsiveness declines with age, we lack a 
systematic picture of immune aging and diagnostics for those at risk. Here 
we analyze multiple, information-rich components of peripheral blood—
including: gene expression, frequencies of various cell subsets, cytokine 
and chemokine levels and signaling responses to several cytokines. We 
identify a novel and systemic cytokine response defect in many of the 
older adults that involves multiple cytokines and cell types. An individual’s 
cytokine response state is generally stable over a period of three years and 
is primarily due to cell-subset frequency alterations, increased basal levels 
of phosphorylated STAT proteins and alterations in the interleukin-6 and 
interferon-alpha signaling pathways. We propose a model that ties our 
molecular findings with age-dependent cellular senescence, and suggest a 
new mechanism by which cells become unresponsive. These findings could 
be useful in evaluating elderly individuals for immune health and 
advancing the understanding and treatment of immunosenescence. 
*These authors contributed equally. 

Speaker: Shai S. Shen-Orr (shenorr@technion.ac.il) 
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Gamma/Delta immunity in the elderly is influenced by immunological 
history 

Vasudev A, Tan C, Camous X, Liang F, Ng TP, Larbi A  

Singapore Immunology Network (SIgN), Singapore  

 
Aging is accompanied by a loss of immunity. This at least partly explains 
the increased incidence of cancer, infectious diseases and other 
pathologies observed in elderly individuals. Our study is based on 
biological, clinical and immunological data obtained from elderly 
Singaporeans of Chinese background. We show that the changes observed 
at the immunological level in elderly individuals can be attributed to 
confounding factors. We were interested particularly in Gamma/Delta T 
cells since previous studies overlooked this population, despite its 
important role in clearing pathogens, especially in tissues. We identified 
that cytomegalovirus infection (CMV) induced changes in the 
Gamma/Delta T cell populations at an early age (young control group) and 
this T cell population resembles that identified in elderly individuals. 
Phenotypic (naive/memory) as well as functional (cytokines) changes will 
be discussed. These changes initiated early in life may continue over 
decades where they will eventually impact on the overall immune 
robustness. We will discuss the prevalence of some infectious diseases in 
the elderly and how this may impact immunity. 

Speaker: Anis Larbi (anis_larbi@immunol.a-star.edu.sg) 
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Sarcopenia and lifestyle: etiology, prevention and treatment    

Rom O1, Kaisari S1, Aizenbud D1,2, Reznick AZ1    
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Sarcopenia is the loss of skeletal muscle mass, strength and function in old 
age. Today, the world population continues to grow older, and thus more 
attention is given to the phenomenon of sarcopenia. Therefore, the need 
for new strategies of prevention and treatment is increasing. The 
progression of sarcopenia is affected by age-related physiological and 
systemic changes in the body including alterations in skeletal muscle 
tissue, hormonal changes, increased inflammatory activities and oxidative 
stress. Sarcopenia progression is also affected by lifestyle factors which 
are far more controllable. These factors include various aspects of 
nutrition, physical activity, exercise, alcohol intake and tobacco use. The 
molecular mechanisms as to how exposure to cigarette smoke leads to 
muscle breakdown has been under active investigation in the last few 
years and several chemicals in cigarette smoke have been identified 
responsible for degradation of muscle proteins. Finally, raising the public 
awareness regarding the impact of the above factors, as causes of 
sarcopenia and potential strategies of prevention and treatment, is of 
great importance. 

Speaker: Abraham Z. Reznick (reznick@tx.technion.ac.il) 
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Neuroglial alterations during the progression of Alzheimer´s disease: 
A potential path from neurodegeneration to restoration 

Rodríguez JJ1,2 and Verkhratsky A1-3 
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Neuroglial cells are fundamental for brain homeostasis and  
therefore represent the intrinsic brain defence system. Thus, all  
forms of neuropathological processes inevitably involve glial cells. 
Neurodegenerative diseases, including Alzheimer´s disease (AD) disrupt 
brain connectivity affecting neuronal-neuronal, neuronal-glial and glial-
glial interaction. Furthermore, neurodegenerative processes trigger 
universal and conserved glial reactions classically represented by 
astrogliosis and microglial activation. The recently acquired knowledge 
allows us to regard the neurodegenerative diseases as primarily 
gliodegenerative processes, in which glial cells determine the progression 
and outcome of neuropathological processes such as AD. We have 
recently probed this active pathological role, by showing: (i) an astroglial 
generalised atrophy with a concomitant astrogliosis just restricted to Aβ 
plaques presence, (ii) alterations in glutamate glial metabolism and (iii) an 
early resting microglial recruitment in the affected areas, even before the 
presence of activated/macrophagic microglial cells. These glial alterations 
are fundamental for the disruption of neural networks connectivity as well 
as with the neurotransmitters imbalance that underlie the mnesic deficits 
associated with AD. However, we have recently demonstrated that 
psychostimulative processes, such as exposure to enriched environment 
and voluntary running, can not only revert this generalized astrocytic 
hippocampal and cortical atrophy but also potentiate their hypertrophy 
which could trigger new insights into the search for a potential therapeutic 
treatment of AD. 

Speaker: José Julio Rodríguez (j.rodriguez-arellano@ikerbasque.org) 
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Neuroprotective effects of telomerase increasing compounds 

Priel E, Eitan E, Tichon A, Gazit A, Slavin S, Gitler D 
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Health Sciences, Ben-Gurion University of the Negev, Beer-Sheva, Israel 

 
Telomerase is expressed in neonatal brains and in distinct regions of adult 
brain and was shown to protect developing neurons from apoptosis 
induced by DNA damage or oxidative stress. Hence, we and others 
hypothesized that increasing telomerase expression by pharmaceutical 
compounds may protect brain cells from death caused by damaging 
agents. This study demonstrates the ability of a novel compound, AGS-
499, to increase telomerase activity and expression (3-fold) in the mouse 
brain and to exert neuroprotective effects. In vivo treatment with AGS-
499, prior to systemic injection of NMDA, increased the survival rate and 
decreased the seizures of the NMDA-injected mice. AGS-499 protected 
mouse motor neurons cell line (NSC-34) from the damaging effects of 
oxidative stress, and this protective activity was mediated by telomerase. 
AGS-499 treatment significantly delayed the onset and progression of 
neurodegenerative motor neuron disease, Amyotrophic Lateral Sclerosis 
(ALS), in the short-lived SOD1G93A transgenic mouse model. The AGS-499 
treatment significantly prolonged their lifespan (by 18 days over the 
average 4 months in untreated mice), in a dose- and time-dependent 
manner. In addition, a significant increase in the surviving of motor 
neurons in the spinal cord of the AGS-499-treated ALS mice was detected. 
Moreover, TERT expression is reduced with the disease progression in the 
brainstem and spinal cord and is restored in AGS-499-treated mice. We 
suggest that TERT serves as a survival enzyme in the CNS both by its 
canonical telomere stabilization activity and by its non-canonical anti-
apoptotic activity. Therefore, transient increase of telomerase expression 
and activity in the brain by AGS-499 may have potential therapeutic 
effects in neurodegenerative diseases and other brain disorders. 

Speaker: Esther Priel (priel@bgu.ac.il) 
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Telomeric markers of Parkinson's disease 

Koliada A, Karaban I, Vaiserman A 

Institute of Gerontology of the National Academy of Medical Sciences of Ukraine, 
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Telomere length is considered to be an indicator of cellular aging. Both 
inflammation and oxidative stress, which play a role in the etiology  
of Parkinson's disease (PD), may accelerate telomere shortening. 
Furthermore, it has been suggested that telomere shortening may be 
accelerated in PD. Our study aims to examine the length of telomeres in 
blood cells and buccal epithelial cells in patients with PD. We used the 
techniques based on real-time PCR to determine the relative ratio 
of telomere repeat copy number to single-gene copy number in peripheral 
blood leukocytes and buccal epithelial cells, and one-cell PCR to determine 
the difference in the length of telomeres in the single cell. Our data 
suggest that a standard method of telomere length measurement is not 
appropriate in the case of PD, while measurement of the telomere length 
in individual cells is a more representative method to determine 
differences in the length of telomeres in PD patients and controls. Also 
interesting is the discovery of t-rings (duplex or single-stranded DNA 
circles formed from telomeric repeat sequences) in the blood plasma and 
in the cytoplasm of patients’ buccal cells. These data suggest possible 
alternative mechanisms of the telomere lengthening and shortening in PD 
patients. These findings can significantly transform our understanding of 
the role of telomeres in neurodegenerative processes. 

Speaker: Alexander Koliada (alex.genetic@gmail.com) 
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Multimodal approaches for regenerative stroke therapies: Role of the 
fibrotic scar 

Popa-Wagner A1, Balseanu A2, Buga A-M1,2 
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We and others have shown that potential mechanisms for self-repair also 
operate in the post-ischemic aged brain. Attractive therapeutic strategies 
to enhance poststroke recovery of aged brains include methods of cellular 
therapy that can enhance the endogenous restorative mechanisms of the 
injured brain by supporting processes of neovascularization, neurogenesis, 
and neural reorganization. Particularly stem cells from the bone marrow 
allow an autologous transplantation approach that can be translated in 
the near future into the clinical situation. Such a bone marrow derived 
therapy includes the grafting of stem cells as well as the delayed induction 
of endogenous stem cell mobilisation and homing by the stem cell 
mobilisator Granulocyte-colony Stimulating Factor (G-CSF). Our 
consortium tested the hypothesis that such a combination is superior to 
G-CSF or stem cell treatment alone. In particular we tested the hypothesis 
that grafting of bone marrow derived mononuclear cells (BM MNC) or  
pre-differentiated mesenchymal cells improves long term functional 
outcome in aged rodents. To this end, 106 rat BM-MNC cells, alone or in 
combination with G-CSF (30 µg/kg for 28 days) were administered via the 
jugular vein to Sprague-Dawley rats at one hour post-stroke. Infarct 
volume was measured by MRI at 3- and 42 days post-stroke and 
additionally by immunohistochemistry at day 60. Functional recovery was 
tested during the entire post-stroke survival period of 58 days. To track 
the fate of injected cells one group of rats was injected with human pre-
differentiated 106 BM-MNC cells. The current results show that the 
combination therapy showed a reduction of medium/large infarcts and a 
tendential positive effect on recovery of sensory but not motor function. 
However, the benefits of a combination therapy of G-CSF with stromal 
stem cells were limited by the rapid development of capillary-derived 
fibrotic scar.  

Speaker: Aurel Popa-Wagner (aurel.popa-wagner@med.uni-rostock.de) 
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Discovering longevity genes and their targets  

Nir Barzilai 

Institute for Aging Research at Albert Einstein College of Medicine, Bronx, NY, USA 
(e-mail: Nir.Barzilai@einstein.yu.edu) 

 
Aging is the major risk factor for diseases such as cancer, AD, type 2 
Diabetes mellitus and cardiovascular disease. We hypothesize that 
progress in preventing these diseases will occur only if we can understand 
the reason why people age at different rates, and develop strategy to 
delay aging. We established a unique cohort of individuals with 
exceptional longevity (~550 Ashkenazi Jews aged 95-112) and their 
offspring (approximate age 70 years) and age- and sex-matched controls 
without a family history of unusual longevity. This matched group of 
offspring of exceptional longevity probands and their controls are a 
powerful tool for identifying genetically controlled longevity traits. Our 
analysis is based on a very large selection that occurs between ages 60 
and 112 (when most humans are dead). This selection is an opportunity to 
follow which genotypes have been under-represented with aging ("killing" 
genotypes) and which have been over-represented (longevity genotypes). 
Using a candidate gene approach we identified several common 
genotypes to lipid, thyroid, IGF-1R, FOXO3a and adiponectin genes. By 
employing gene-to-gene interactions, we have identified aging genotypes 
and explored how these are buffered by the longevity genes above. Using 
an unbiased approach, we performed GWAS and discovered several SNPs 
in non-candidate genes that have been mostly unexplored in humans. 
Many other genotypes with a lower p-value can be used in various ways to 
rescue potential false negatives. We have also found novel interactions 
between longevity and aging genotypes. These analyses will allow us to 
discover what the targets for longevity genes are and develop drugs that 
will delay aging and prevent several age-related diseases. 
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Epigenetic profiling in healthy aging and exceptional longevity 

Gil Atzmon 

Institute for Aging Research and the Diabetes Research Center, Albert Einstein 
College of Medicine, Bronx, NY, USA (e-mail: gil.atzmon@einstein.yu.edu) 
 
The aging phenotype is due to the complex interaction of genetic, 
epigenetic, and environmental factors. Changes in the epigenetic control 
of gene expression may be one of the central mechanisms by which aging 
predisposes to many age-related diseases. In light of the above, epigenetic 
alterations may play a role in the extension of lifespan and incidence of 
age-related degenerative diseases. We systematically assessed the 
contribution of epigenetic changes (i.e. a set of reversible, heritable 
changes in gene function or other cell phenotypes that occur without  
a change in DNA sequence), and in particular DNA methylation status to 
the aging process and phenotype. The absolute number of altered 
methylation sites increases with increasing age, such that it can serve  
as a marker for chronological age.  We hypothesize that subjects with 
exceptional longevity may exhibit methylation at sites distinct from 
controls, in which case the absolute number of altered methylation sites 
will not change with age or even decrease as those subjects approach the 
end of their life.  Thus, we predict that distinct DNA methylation sites may 
have a role in altering epigenetic profile in centenarians compared to 
people at younger ages. To determine if aging is associated with 
alterations in genome-wide methylation patterns and if individuals  
with exceptional longevity are changing, we employed a novel technology 
to probe this new epigenetic hallmark for exceptional longevity in  
a population of subjects between ages 60-110. We used a combination of 
large-scale genomic studies (genome-wide cytosine methylation assay-
HELPtag) to identify the most distinctive epigenetic loci (i.e. those with  
the greatest differences in methylation status). We then performed Multi-
locus validation using a rapid, sensitive, accurate and quantitative 
technique to analyze methylation patterns using the high throughput 
Sequenom MassARRAY platform. Finally, we examined the association 
between epigenetic loci and favorable biological phenotypes in addition  
to age-related diseases, including cardiovascular diseases, metabolic  
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syndrome and cognitive function in the offspring of centenarians and age-
matched controls.  In addition, we established expression patterns (qRT-
PCR) of the candidate epigenetic loci in blood cells of subjects among the 
initially screened population. We demonstrated the impact of specific 
epigenetic loci identified at the first genomic screening on candidate 
genes and established possible mechanistic links between altered 
methylation with age and healthy lifespan. 
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Developmental drift: a new mechanism of aging in C. elegans 

Yelena Budovskaya 

University of Amsterdam, Amsterdam, The Netherlands  
(e-mail: Y.Budovskaya@uva.nl) 

 
Aging is a universal biological process that afflicts every creature on this 
planet. In any organism, aging is characterized as the gradual decline of a 
multitude of physiological functions that present a major risk factor for 
most diseases and lead to an increasing probability of death. To date we 
have a very poor understanding of what actually causes aging. A 
commonly held view is that aging is the result of damage accumulation 
over a lifetime. For example, oxidative damage, DNA damage, and the 
accumulation of environmental stresses cause damage to physiological 
functions in a stochastic manner. Previous research on the nematode, 
Caenorhabditis elegans, has however shown that aging is not only the 
result of wear and tear in the organism, but that ageing is also the result 
of genetic programs involved in development that go awry 
(developmental drift). It has been shown that the elt-3/elt-5/elt-6 GATA 
transcriptional circuit is a developmental pathway that continues 
functioning throughout the lifespan of C. elegans. This pathway, which is 
one of the first and clearest examples of developmental drift, may in part 
be responsible for the worm aging. Thus, we hypothesize that the genetic 
programs orchestrate changes in a determined rather than stochastic 
manner that could lead to old age in worms. Currently, we use the 
combination of genomics and classical genetics methods to explore the 
cascade of events that occur in the aforementioned developmental 
pathway during aging. We assess whether there are additional pathways 
that also “drift” during aging. Exploring these mechanisms will help to 
elucidate whether developmental pathways that create young tissues, can 
continue to work, as the animals grow old, now causing aging and death. 
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Beyond the forkhead 
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The number of centenarians has been growing continuously over the last 
century. Many of them enjoy their advanced old age in remarkably good 
health. The longevity phenotype is influenced by multiple genetic, 
epigenetic and environmental factors. Approximately 30% of the overall 
variation in adult lifespan is due to genetic influences that become 
particularly important for survival at advanced age. There is increasing 
evidence that exceptionally long-lived individuals have a genetic 
advantage that enables them to stay healthy and protects them from age-
related diseases. So far, polymorphisms in only two candidate genes – the 
apolipoprotein E gene (APOE) and the forkhead box O3A gene (FOXO3A) – 
have consistently been found to be associated in various populations with 
shortened or extended lifespan, respectively. This talk provides insights 
into the comprehensive genetic investigation of FOXO3A. Most of the 
longevity-associated single nucleotide polymorphisms (SNPs) analyzed to-
date in the gene are located in intronic regions and the “functionally 
relevant” SNP(s) in FOXO3A still remain(s) to be elucidated. We are 
currently performing a detailed functional assessment of the gene region, 
which could serve as a basis for future treatment strategies to achieve 
healthy ageing in the elderly. 

Speaker: Friederike Flachsbart (f.flachsbart@mucosa.de) 
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Lipidomics of familial longevity 

Gonzalez-Covarrubias V, Beekman M, Uh H-W, Dane A, Troost J, 
Paliukhovich I, van der Kloet FM, Houwing-Duistermaat J, Vreeken RJ, 
Hankemeier T, Slagboom PE  

Analytical Biosciences, Leiden University, Leiden, The Netherlands 

 
Middle aged offspring of nonagenarians, as compared to their spouses 
(controls) show a favorable lipid metabolism marked by larger LDL particle 
size in men and lower total triglyceride levels in women. To investigate 
which specific lipids associate with familial longevity, we explore the 
plasma lipidome by measuring 128 lipid species using liquid 
chromatography coupled to mass spectrometry in 1526 offspring of 
nonagenarians (59 years ± 6.6) and 675 (59 years ± 7.4) controls from the 
Leiden Longevity Study. In men, no significant differences were observed 
between offspring and controls. In women however, nineteen lipid species 
associated with familial longevity. Female offspring showed higher levels 
of ether phosphocholine (PC) and sphingomyelin (SM) species (3.5–8.7%) 
and lower levels of phosphoethanolamine PE (38:6) and long-chain 
triglycerides (TG) (9.4–12.4%). The association with familial longevity of 
two ether PC and four SM species was independent of total triglyceride 
levels. In addition, the longevity-associated lipid profile was characterized 
by a higher ratio of monounsaturated (MUFA) over polyunsaturated 
(PUFA) lipid species suggesting that female offspring have a plasma 
lipidome less prone to oxidative stress. Ether PC and SM species were 
identified as novel longevity markers in females, independent of total 
triglycerides levels. Several longevity-associated lipids correlated with a 
lower risk of hypertension and diabetes in the Leiden Longevity Study 
cohort. This sex-specific lipid signature marks familial longevity and may 
suggest a plasma lipidome with a better antioxidant capacity, lower lipid 
peroxidation and inflammatory precursors, and an efficient beta-oxidation 
function. 

Speaker: Vanessa Gonzalez-Covarrubias (v.gonzalez@lacdr.leidenuniv.nl)  
 
 
 
 

mailto:v.gonzalez@lacdr.leidenuniv.nl


55 

 

Session 6: Genetics and epigenetics of ageing and longevity 
 

Using longevity networks to predict novel longevity genes 
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Many studies in model organisms have successfully focused on identifying 
the genetic factors that determine lifespan and so far hundreds of 
longevity-associated genes (LAGs) have been discovered. Yet, the search is 
still on. Biological processes often revolve around protein complexes and 
are fine-tuned by regulatory factors. As such, the first-order protein-
protein interactors of known LAGs are likely to participate in the 
regulation of longevity and are more likely to have longevity phenotypes 
than randomly chosen genes. Moreover, many of these longevity 
interactors are essential for development and growth. According to the 
Antagonistic Pleiotropy Theory of Aging, some of the genes that have a 
beneficial effect early in life could exert detrimental effects at post-
developmental stages. Using post-developmental RNA interference in C. 
elegans we have determined whether inactivation of essential LAG 
partners modulates lifespan. Our results suggest that longevity networks 
are functionally relevant, and combined with the selection of genes fitting 
antagonistic pleiotropy, possess a high predictive power for identifying 
new lifespan regulators. Participation in the conference was supported by 
a Marie Curie People Fellowship within the EU FP7.  

Speaker: Robi Tacutu (robi.tacutu@gmail.com) 
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Building haystacks and finding needles in the genomics of ageing  
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Although the human genome was sequenced over 10 years ago, much 
work remains to decipher it. Unravelling the complexity of the machines of 
life encoded in the genome is not only essential to understand biological 
processes but is key to manipulate them.  In particular, in complex 
processes such as aging, that involve multiple genes and their interactions 
with each other and with the environment, a comprehensive 
understanding is likely to be crucial to develop interventions.  In this talk, I 
will present genomic and computational approaches aimed at increasing 
our knowledge about how genes and pathways impact on aging.  I will 
present a systems biology dissection of caloric restriction, a dietary 
manipulation of aging, to gather insights into its regulation and identify 
promising drug targets. Moreover, I will discuss our studies of genome 
evolution to understand how different genomes can give rise to species 
which marked differences in rate of aging.  

 

 

 

 

 

 

 

 

 

 

 
 

mailto:aging@liverpool.ac.uk


57 

 

Session 7: Biomarkers and signatures of ageing 
 

Aging and frailty both defined by deficit accumulation: the origin of 
the frailty index 

Mitnitski A, Rockwood K 

Department of Medicine, Dalhousie University, Halifax Halifax, Nova Scotia, 
Canada  

 
The health of individuals is highly heterogeneous, and so is the rate of how 
they age. In that sense, we can say that individuals differ by their 
‘biological age’. To account for such heterogeneity, we have suggested a 
deficit accumulation approach, representing the health status by the 
number of health deficits (broadly defined). In this way, the health of an 
individual at a given moment of time can be converted to a single number 
(we called it a fitness/frailty index or just a frailty index, FI). Changes in the 
FI characterize the rate of individual aging. The non-specificity of the FI 
reflects the non-specificity of aging itself, which involves each and every 
system of the organism. The behavior of the FI is highly characteristic, 
involving age specific nonlinear increase in deficit accumulation (similar to 
the Gompertz law), sex-related differences, a strong association with 
worsening health and mortality, and a universal limit of its increase. All 
these features are reproducible worldwide. While the FI represents the 
health status of the individuals, little is known about its origin. We present 
a stochastic dynamical model demonstrating the link of the FI with the 
environmental challenges and the ability of the organism to sustain/repair 
these challenges. We will show that the FI is the ratio of the average 
intensity of environmental challenges, to the average rate of recovery. The 
age associated decline in the recovery rate results in the accumulation of 
deficits with age. The observed age-related patterns of the FI in Canada 
and the other countries are consistent with those obtained by the model. 
While the FI is calculated in individuals, its population average can be used 
to characterize that population. We show the FI has a clear pattern of 
relationships with GDP per capita, human development index and life 
expectancy and therefore has a potential to characterize population 
health as well as it characterizes health of individuals.  

Speaker: Arnold Mitnitski (Arnold.Mitnitski@dal.ca) 
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SKF index as a new non-invasive parameter for evaluation of  
the biological age for healthy and sick people 

Louis Shenkman 

Tel Aviv University, Kfar Saba, Israel (e-mail: lshenk@post.tau.ac.il) 

 
We have conducted a study on 865 healthy and sick subjects and have 
demonstrated a novel non-invasive index (SKF) based on the 
measurement of the dynamic light scattering (DLS) signal from the skin 
that correlates highly with chronological age ranging from 1.5 to 85 years 
old. Measurements of DLS were obtained during both occlusion and non-
occlusion of blood flow. The most prominent correlation with age was 
noted during the stasis stage. However, by analyzing the low-frequency 
component of the signal, a similar correlation was obtained during the 
non-occluding stage. The high frequency component of the signal reveals 
the pattern of the pulsatile component. We also found a higher SKF index 
in sick subjects, correlating directly with severity of illness, and gradually 
falling with resolution of disease. We propose that the observed 
phenomena are caused by alterations in local blood viscosity and 
interactions of the endothelial cells with erythrocytes. 
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Computational analysis of gene expression data on age-related 
diseases using rat models 

Orlov YL, Kozhevnikova OS, Afonnikov DA, Kolosova NG 

Institute of Cytology and Genetics of the Siberian Branch of the Russian Academy 
of Sciences, Novosibirsk, Russia 

 
The goal of our research is to develop experimental and computational 
methods for fundamental molecular-biological studies of age-related 
diseases (ARDs) in laboratory animals, using microarray and sequencing 
technologies for gene expression analysis. In particular, we worked on 
microarray analysis for age-related macular degeneration (AMD) data in 
OXYS rat strain. AMD is a leading cause of blindness that affects the 
central region of the retinal pigmented epithelium, choroid, neural retina. 
Although genetic analysis, animal models, and cell culture systems have 
yielded important insights into AMD, the molecular pathways underlying 
AMD's onset and progression remain poorly delineated. We showed that 
senescence-accelerated OXYS rats are a suitable model for the study of 
pathogenesis and design of therapeutic targets for AMD (Kolosova et al., 
2003; Markovets et al., 2011). Our initial analysis of custom-made 
microarray in rat revealed groups of genes related to oxidative stress by 
gene ontology categories. Independent testing on a commercial chip (Rat 
12K expression cDNA array V1.3) confirmed these results. The next step 
was the whole transcriptome sequencing (RNA-seq) in rats of tested and 
control strains. In addition to a detailed description of gene expression, we 
found new regulatory effects, spice variants and non-coding RNA. Modern 
sequencing technologies, such as RNA-seq, allow revealing novel gene 
transcripts in model organisms and describe them in terms of ARDs. To 
address issues of statistical analysis of genome sequencing data, we 
developed a set of SW programs to analyze differentially expressed genes 
on a custom-made array. We sought to reconstruct gene network of ARDs 
based on available data from expression arrays. The results of the 
experiments and microarray design are presented at the web-available 
database RatDNA.  

Speaker: Yuriy Orlov (orlov@bionet.nsc.ru) 
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Cellular senescence: a bridge between age-related diseases? 

Budovsky A1, Tacutu R1,2, Yanai H1, Fraifeld VE1 
1
Ben-Gurion University of the Negev, Beer Sheva, Israel; 

1,2
Institute of Integrative 

Biology, University of Liverpool, Liverpool, UK 
 
Despite the obvious phenotypic diversity of age-related diseases (ARDs), it 
appears that they are grounded on a common mechanistic basis. Cellular 
senescence (CS) could be such a bridge that connects aging and ARDs, 
either by sharing common genes and regulators or by protein-protein 
interactions and eventually by common signaling pathways. The patterns 
of evolutionary conservation of CS and cancer genes showed a high degree 
of similarity, suggesting the co-evolution of these two phenomena. 
Moreover, cancer genes and microRNAs seem to stand at the crossroad 
between CS and ARDs. Our analysis also provides the basis for new 
predictions: the genes common to both cancer and other ARD(s) are highly 
likely candidates to be involved in CS and vice versa. Multiple links 
between CS, ARDs and aging-associated processes (oxidative stress, 
chronic inflammation) suggest a common molecular basis for all these 
conditions. Modulating CS may represent a potential pro-longevity and 
anti-ARDs strategy.  

Speaker: Arie Budovsky (abudovsky@gmail.com) 
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Caloric restriction/mimetics: relevance for primates/humans 

George S. Roth  

GeroScience Inc., Pylesville, MD, USA (e-mail: geor@iximd.com) 

 
Caloric restriction (CR) is the most robust intervention for extension of 
health, function, and longevity in most species, but its relevance to 
primates/humans has remained uncertain. Studies in rhesus monkeys by 
the NIA and University of Wisconsin (UW) were initiated over 20 years 
ago, and recently confirmed CR's health/function effects, but differed 
slightly in terms of increased survival. This is most probably due to the fact 
that NIA "control" monkeys were allotted only enough food to satisfy 
established caloric intake requirements, while UW "controls" consumed 
food ad libitum and were heavier, with greater fat content (perhaps 
analogous to most humans in developed countries). Consequently, a 
statistically significant survival advantage could be detected only in the 
latter study. Nevertheless, when the two studies are considered together, 
as a continuum of caloric intake, it does indeed appear that CR could be 
beneficial to humans for both health/function AND possibly longevity 
benefits. Despite this promise of increased healthy years, most humans 
would be unwilling or unable to reduce their calorie consumption by the 
20-40 % necessary to obtain them. Foreseeing this contingency, in 1998 
we developed the concept of "CR mimetcs" (agents to elicit the benefits of 
CR, but WITHOUT dieting). The initial candidate, 2-deoxyglucose, exerted 
several CR-like biological endpoint improvements, but exhibited a narrow 
window between efficacy and toxicity in rodents, rendering it unsuitable 
for human applications. However, most recently we have characterized 
mannoheptulose, a 7-C sugar derived primarily from unripe avocados, as a 
very suitable alternative, with NO apparent side effects. CR-like benefits 
have been obtained for insulin/glucose control, body composition 
maintenance, improved strength/agility, immune/stress/inflammation 
protection, weight control, and increased health/longevity in various 
animal models. These results and potential human applications will be 
further discussed. 
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Regulation of lifespan by sirtuins 

Haim Cohen  

Lab of Molecular Mechanisms of Aging, The Mina and Everard Goodman Faculty 
of Life Sciences, Bar-Ilan University, Ramat-Gan, Israel (cohenh6@gmail.com) 

 
The sirtuins are highly conserved enzyme homologues of the yeast Sir2, 
with activities of NAD+ dependent deacetylase and/or mono ADP 
ribosyltransferase. A long line of evidence has implicated sirtuins in 
regulating the aging process of yeast, worms, flies, and rodents. 
Moreover, much work has been published on the important role of 
sirtuins in several age-related diseases such as type II diabetes, cancer, 
cardiovascular diseases, and dyslipidemia. Until recently, the role of the 
seven mammalian sirtuins, SIRT1 to SIRT7, in regulating the lifespan was 
unclear. Here, we review the role of sirtuins in regulating the lifespan, in 
particular, by regulating metabolism and genome stability, and especially 
in light of recent publications showing a direct regulation of the 
mammalian lifespan by a sirtuin family member, SIRT6. 
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Conditional overexpression of DNA damage response and DNA repair 
genes in the nervous system affects Drosophila melanogaster lifespan 

Moskalev AA1,2, Shaposhnikov MV1, Plyusnina EN1  
1
Institute of Biology, Komi Science Center of the Ural Branch of the Russian 

Academy of Sciences, Syktyvkar State University, Syktyvkar, and 
2
Moscow Institute 

of Physics and Technology, Moscow, Russia 

 
Mutations in genes of DNA damage response and DNA repair lead to genome 
instability and accelerated aging syndromes. The activity of many DNA repair 
pathways declines with age. It is possible that the overexpression of DNA 
repair genes in old age would delay the rate of aging. Our goal was to identify 
the influence of conditional overexpression of Drosophila homologs of the 
DNA damage response (GADD45, Mnk, Hus1), excision repair (APEX1, XPC, 
XPF) and DNA double-strand repair (BRCA2, Ku80, Rad51 and WRN) genes on 
the fruit fly lifespan. GADD45 is a Drosophila homolog of the mammalian 
Growth arrest and DNA damage-inducible protein 45. Rrp1 (a homolog of 
APEX1) has 3'-5' exonuclease and DNA-(apurinic or apyrimidinic site) lyase 
activity. Hus1 is part of 9-1-1 complex (Rad1-Rad9-Hus1), involved in DNA 
damage sensing and DNA repair. Mnk/chk2 takes part in transmitting DNA 
damage signals from ATM kinase to cell cycle arrest at G2/M. spnB/Rad51 
controls homologous DNA double-strand repair. BRCA2 participates in Rad51-
dependent homologous recombination. WRNexo is a homolog of the WRN 
helicase/exonuclease gene, necessary for the recognition and initiation of 
non-homologous end joining. Ku80 is involved in DNA double-strand break 
repair by non-homologous end joining. mus210 is a homolog of the 
mammalian nucleotide excision repair gene XPC. mei-9 is a homolog of the 
mammalian endonuclease ERCC1/XPF. The genes under investigation were 
controlled by UAS promoter. Strains with UAS-constructs were crossed with 
the driver line w1118/GS-elav-Gal4, expressing the mifepristone-inducible 
transcription factor GAL4 in nervous cells. To activate overexpression, the 
imagoes consumed yeast with mifepristone at 200 µM. The largest life-
extending effects were observed for the median lifespan after overexpression 
of GADD45 and Brca2. Overexpression of WRNexo, mei-9 and rrp1 leads to a 
decrease of the median lifespan. This work was supported by Presidium of the 
RAS grant 12-С-4-1007, BGRF, and CrowdAge. 

Speaker: Alexey Moskalev (amoskalev@list.ru) 
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Impact of transplantation of multipotent mesenchymal stem cells on 
longevity in rats 

Poltavtseva R, Peregudov A, Artyuhov I, Samokhin A, and Bobkova N 

Institute of Biology of Aging, Moscow, Russia 

 
The goal of this study is to examine the possibility to extend the life span 
and quality by the transplantation of allogenic multipotent mesenchymal 
stem cells (MMSC) obtained from bone marrow. The experiments were 
run on 583-day old Wistar rats. Animals were divided into 3 groups 
randomized by their locomotor activity:  
Group I – control (received intravenous injections of physiological solution 
every second month);  
Group II – received injections of 1x106 MMSC;  
Group III – received injections of 5x106 MMSC.  
MMSC culture was obtained from bone marrow of 2-month-old animals. 
The lifespan values in the groups were: (I) 729±124 days; (II) more than 
862±141 days (one animal is still alive); (III) 818±97 days. The animal 
conditions were estimated using the Open Field test. The post-
transplantation rats were more active and displayed a pronounced 
investigatory reflex indicating more interest in the surroundings and a less 
pronounced phobic reaction typical for old animals in the control group. In 
conclusion, the MMSC transplantation extended the lifespan in old rats 
with high certainty. The lesser MMSC dose appeared to have a more 
pronounced impact, though the difference was well within the standard  
deviation. The behavioral characteristics of the post-transplantation 
animals were better than in the control group and close to those typical 
for younger animals. In summary, the MMSC allotransplantation can both 
extend the lifespan and improve the quality of life. 

Presented by: Alex Peregudov (alex@eternalmind.ru) and Igor Artyuhov 
(igor.artyuhov@gmail.com) 
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The unexpected outcomes of lifespan extension studies: an origin of 
modern therapies 

Ilia Stambler  

Center for Multidisciplinary Research on Aging, Ben-Gurion University of the 
Negev, Beer Sheva, Israel (e-mail: ilia.stambler@gmail.com) 

 
The research of longevity-extending interventions has been often 
perceived as a purely academic enterprise with little or no practical 
outcome. Yet, in fact, these studies, explicitly aiming to prolong human 
life, often constituted a formidable, though hardly ever acknowledged, 
motivation for biomedical research and discovery. At least several modern 
biomedical fields have directly originated from rejuvenation and lifespan 
extension research: 1) Hormone Replacement Therapy was born in 
Charles-Edouard Brown-Sequard’s rejuvenation experiments with animal 
gland extracts (1889). 2) Probiotic diets originated in Elie Metchnikoff’s 
conception of radically prolonged “orthobiosis” (c. 1900). 3) The 
development of clinical endocrinology owed much to Eugen Steinach’s 
“endocrine rejuvenation” operations (c. 1910s-1920s). 4) Tissue 
transplantations in humans (allografts and xenografts) were first widely 
performed in Serge Voronoff’s “rejuvenation by grafting” (c. 1910s-1920s). 
5) Tissue culturing was created during Jacques and Leo Loeb’s and Alexis 
Carrel’s work on cell and tissue immortalization (c. 1900-1920). 6) In  
an attempt to find rejuvenating means, Alexander Bogdanov (1926) 
established the world’s first institute for blood transfusion. 7) Systemic 
immunotherapy derived from Alexander Bogomolets’ “life-extending anti-
reticular cytotoxic serum” (1930s). 8) Cryopreservation was given a push 
by Porfiry Bakhmetiev’s experiments on animal freezing for life extension 
(c. 1900). 9) Finally, cell therapy (and particularly human embryonic cell 
therapy) was first widely conducted by Paul Niehans for the purposes of 
rejuvenation as early as the 1930s. Thus, the pursuit of lifespan extension 
has constituted an inseparable and crucial element in the history of 
biomedicine. Notably, the common principle of these studies was the 
proactive maintenance of stable, long-term homeostasis of the entire 
organism. 
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The “Pull and Push Back” concept of longevity 

Khachik Muradian 

Institute of Gerontology of the National Academy of Medical Sciences of Ukraine, 
Kiev, Ukraine (e-mail: kkm@geront.kiev.ua) 

 
The inverse relationship between metabolism and life span (LS) is a basic 
gerontological discovery well-documented in a variety of ontogenic and 
phylogenic models. Its wider implementation is unfortunately 
compromised because of little advances in purposeful modifications of the 
metabolic rate. Artificial atmosphere (AA) with controlled partial pressure 
of O2 (Po2) and especially CO2 (Pco2) could be a promising approach to 
ensure physiologically balanced modulation of oxidative processes and 
associated LS extension. The “black box” concept is a useful approach to 
bypass the complex set of bioenergetics and manipulate the system’s 
behavior via monitoring the input and output signals (O2 → CO2). 
According to the Le Chatelier’s principle, metabolic rate could be 
decreased either by a lower Po2 or higher Pco2. Consequently, to slow 
down the metabolism and extend LS, it could be suggested either to “pull” 
the gaseous stream back at the entry of O2 into the system, or to “push” it 
back by elevating Pco2 at the outlet. In other words, the “pull and push 
back” concept states that the rate of oxidative processes and aging could 
be slowed down in hypoxic and/or hypercapnic conditions. General 
considerations and existing results indicate that manipulating CO2 may be 
more efficient in LSE than O2. This was supported by our experiments on 
Drosophila kept in AA at varying concentrations of O2 and CO2, as well as 
found by our findings of a positive correlation between mammalian 
maximum LS and the blood Pco2 but not Po2. However, the most efficient 
mode of LS extension seems to be optimally balanced opposite shifts of 
Pco2 and Po2. The idea is supported by the gaseous exchange peculiarities 
in species with extraordinary long LS (extreme longevity), as well as  
by our experiments on mice kept in self-produced and balanced 
hypoxic/hypercapnic conditions (autohypoxic hypercapnia). 
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m3RNA: multiple miRNA-mRNA interactions database 

Tabas-Madrid D, Martinez-Herrera D, Pascual-Montano A, Carazo JM 

National Center for Biotechnology-CSIC, Madrid, Spain 

  
MicroRNAs (miRNAs) are short RNA molecules which are involved in  
the regulation of gene expression by binding to mRNAs, usually resulting 
in translational repression or mRNA degradation. There are very few 
experimentally validated miRNA-mRNA out of the expected total number 
of interactions, which have been stored in specific databases. However, in 
the last few years there has been an intense proliferation of predictive 
algorithms to determine the targets of these non-coding RNAs. These 
algorithms take into account the complementarity of these two molecules, 
their structure and the thermodynamics of the binding process, and assign 
a score to every possible predicted interaction. With this information 
some databases collecting these predicted interactions along with their 
score have been published. Using the existing predictive algorithms, we 
have measured the confidence for each of the interactions by estimating 
the precision of the prediction when compared to the experimental 
validated information. We have also created a new predictive combined 
database that merges the existing predictive algorithm, giving every 
interaction a new combined score and its statistical confidence. This global 
score allows us to combine several databases without the effect of  
low-performing databases dragging down good-performing ones. The 
combined database use miRNA targets from four sources containing 
experimental validated interactions: Tarbase, miRTarBase, miRWalk and 
miRecords. Predicted miRNA-mRNA interactions were retrieved from nine 
different algorithms: EIMMo, DIANA-microT, Microcosm, Microrna.org, 
TargetScan, Mirtarget, PITA, miRWalk-predictive and TargetSpy. The 
database is available at: http://mmmRNA.cnb.csic.es 

Presented by: Jose Maria Carazo (carazo@cnb.csic.es) 
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Replication stress and ageing in Werner and ATR-Seckel syndrome 
fibroblasts 

Davis T1, Tivey H1, Rokicki M1, Mark Bagley M2, Kipling D1  
1
Institute of Cancer and Genetics, School of Medicine, Cardiff University, Cardiff, 

UK; 
2
Department of Chemistry, School of Life Sciences, University of Sussex, 

Falmer, Brighton, East Sussex, UK  

 
Segmental progerias are human genetic syndromes that accelerate some 
ageing features and are used to explore genotype-phenotype relationships 
in ageing processes. Werner (WS) is a dramatic progeroid syndrome that is 
associated with premature fibroblast senescence. ATR-Seckel syndrome, 
although it is primarily a ‘failure of growth’ disorder, is associated with 
mild progeroid features. ATR-Seckel fibroblasts also show premature 
ageing. WRNp (the RecQ helicase mutated in WS) and ATR are involved in 
DNA replication, particularly of fragile site regions, with lack of WRNp or 
ATR resulting in fragile site expression and genomic instability. This leads 
to activation of p38 MAP kinase activation and premature cellular 
senescence (SIPS), which may in turn underlie the premature ageing 
features of these syndromes. This premature fibroblast senescence is 
rescued by drug inhibition of p38. The interaction between ATR and WRNp 
in a common signalling pathway, the resemblance between WS and ATR-
Seckel cells, and the potential involvement of aberrant DNA replication in 
both syndromes, indicates that the premature ageing seen in both 
syndromes may reflect an overlap in causal mechanisms. The data suggest 
that ATR or WRNp loss results in replication stress and premature ageing 
due to expression of p38 dependent inflammatory molecules (so-called 
"inflamm-ageing") and/or p38-driven SIPS. It is possible that other types of 
stress can perturb this pathway resulting in accelerated ageing in normal 
individuals. These data also suggest that p38 inhibition may be useful in 
ameliorating stress-induced ageing phenotypes. 

Presented by: Terence Davis (davist2@cardiff.ac.uk) 
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Human longevity and Alu-elements polymorphism of some genes 

Erdman V, Karimov D, Tuktarova I, Nasibullin T, Somova R, Mustafina O  

Institute of Biochemistry and Genetics of the Russian Academy of Sciences, Ufa, 
Russia 

 
Transposon insertional polymorphism is of great interest for the study of 
the genetic basis of variation in longevity. In this regard, the aim of our 
study was to search for an association between age and polymorphic Alu-
elements localized within introns of PLAT, COL13A1, ACE, LAMA2 and 
TEAD1 genes. Alu-polymorphism was analyzed by PCR. The examined 
group included 1611 unrelated individuals, from 15 to 109 years, 
comprising ethnic Tatars from Russia. The search of genetic markers' 
associations with age was performed using logistic regression analysis 
(SPSS18.0). Associations between age and polymorphic Alu-elements 
localized within introns of COL13A1 (Ya5ас1986), LAMA2 (Ya5-MLS19) and 
TEAD1 (Ya5ac2013) genes were found for females. The probability to 
achieve an increased longevity was higher for females with the following 
genotypes: COL13A1*I/*I (57-109 years, OR=1.046, P<0.001), LAMA2*I/*I 
(56-109 years, OR=1.059, P<0.001), LAMA2*I/*D (56-109 years, OR=1.016, 
P=0.002) and TEAD1*I/*I (78-109 years, OR=1.055, P=0.012). This 
probability was lower for females with COL13A1*I/*D (57-109 years, 
OR=0.948, P<0.001) and LAMA2*D/*D (56-109 years, OR=0.981, P<0.001). 
An association between age and a polymorphic Alu-element within the 
intron 16 of ACE gene (Ya5ACE) was detected for males and females. A 
decrease of ACE*D/*D genotype frequency was observed among long-
lived females (77-109 years, OR=0.953, P=0.006) and long-lived males (76-
109 years, OR=0.935, P=0.040). Thus, the results obtained suggest that 
Alu-polymorphisms of COL13A1, ACE, LAMA2 and TEAD1 genes are likely 
associated with increased longevity. Also, a positive association with age is 
traced for the insertional allele of Alu-elements. 

Presented by: Vera Erdman (danivera@mail.ru) 
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The connection between aging and clonal reproduction: Why does 
evolution need scissors?  

Valeriy Golub 

Laboratory of Zoological Production, Cherkassy, Ukraine  
(e-mail: golub@uch.net) 
 
The reciprocal relationship between aging and clonal reproduction is 
observed in a number of animal and plant species (for example, Hydra 
vulgaris and Agave Americana). It appears that sexual reproduction has 
been the primary mechanism leading to an increase in the diversity and 
recombination of genetic material. We present a hypothesis based on the 
premise of the "triune" biological program which can be termed "scissors 
of evolution" (forfex evolutio). The main manifestations of this program 
are aging, sexual reproduction, and intraspecies competition. The program 
"redirects" the evolution of organisms, from gradually increasing 
complexity (vertical evolution, aromorphosis) to "branching" intense 
speciation (horizontal evolution, idioadaptation). To test this hypothesis, 
species that have transited to clonal reproduction could be used. The 
Russian rat snake (Elaphe schrenckii) is a reptile with clear signs of aging 
and the lifespan of around 10-12 years. We obtained a parthenogenetic 
line from one female Russian rat snake (F1, 9 males and 20 females). The 
transition to parthenogenesis is probably associated with mutations in 
mitochondrial genome. We observed a loss of the characteristic 
connection of reproduction with hibernation/diapause. It is highly likely 
that this form will show negligible senescence. The obtained line of snakes 
could be widely used as a model organism to study the links between 
aging and reproduction. 
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Harvest mouse as a model to study mammalian postnatal diapause  

Valeriy Golub 

Laboratory of Zoological Production, Cherkassy, Ukraine 
(e-mail: golub@uch.net) 

 
Mammals' postnatal diapause (delayed development, or neobiosis) occurs 
in a variety of both hibernating and non-hibernating species. This strategy 
allows to delay aging and increase the life span by switching the resources 
of an organism from reproduction to maintenance of viability. In this 
regard, the harvest mouse (Micromys minutus) could be considered as an 
interesting model organism. This species does not hibernate and is able to 
breed the whole year round in the laboratory. In nature, seasonal 
temperature changes, the length of daylight hours, and availability of food 
in the spring, are apparently the main factors terminating the harvest 
mouse diapause. Shortening of daylight hours (to less than 14 h) leads to 
the mouse growth arrest which usually occurs at the age of one month 
and is probably attributed to chemical signals from the mother 
(pheromones). Under longer daylight hours or artificial feeding, the 
development occurs without delay and the animals reach a definitive body 
size later in life (at approximately 2 months of age). We showed that just 
the increase in the daylight hours from 11 to 16 h (without changes in 
ambient temperature and/or diet) can interrupt the diapause in 
approximately half of the mice. The harvest mouse is a convenient model 
organism for biogerontological studies due to its size (it is the smallest 
rodent representative in the world), and ease of maintenance in the 
laboratory. 
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High-throughput microarray data validation via the Biomark µ-fluidic 
qPCR device 

Hofner M, Kegler U, Reithuber E, Vierlinger K, Wielscher M, Pulverer W, 
Noehammer C, Weinhaeusel A  

AIT − Austrian Institute of Technology, GmbH, Health & Environment Department, 
Vienna, Austria 

 
A major challenge in accurate reporting of microarray analysis is the validation 
of the obtained data by qPCR. Therefore, the Fluidigm`s Biomark system can 
be applied. This high-throughput qPCR device allows a simultaneous 
performance of up to 9216 qPCR reactions per run in a reaction volume of  
6 nl. Due to the small volumes of the single reactions, the samples need to be 
pre-amplified. During this pre-amplification reaction, 14 PCR cycles are 
performed, where each reaction contains up to 96 primer-pairs. As a proof of 
principle, the PCR-efficiencies of 480 primer pairs were determined with and 
without pre-amplification. Within this experimental setup, no significant 
differences or biases introduced by pre-amplification were observed. 
Subsequently, the limit of detection (LOD) was defined by the dilution series. 
Observed LOD’s of the single assays after preamplification ranged from 24 pg 
to 100 pg. As a practical example and proof of the efficiency of the 
BiomarkqPCR device for the confirmation of microarray data, we show results 
from the validation of genome-wide mRNA expression data generated on 
Agilent´s SurePrint G3 Hmn GE 8x60K microarrays. Gene expression patterns 
of patients suffering from idiopathic pulmonary fibrosis (IPF) and healthy 
controls were compared and a selection of 90 mRNAs that had been found 
deregulated in IPF patients were used for validation experiments. 77% of 
these markers could be confirmed by qPCR. In another series of experiments, 
the methylation status of IPF patients was validated. Therefore, data derived 
from Illumina´s Infinium 450k HD methylation assay were applied to design 
methylation-sensitive restriction enzyme (MSRE) based qPCR assays for 
methylation marker validation. The results from these qPCR studies on 
Fluidigm´s Biomark will be presented, showing the suitability of the 
instrument for high throughput DNA methylation validation studies. This work 
was funded by the EU FP7 Health Research Grant number HEALTH-F4-2008-
202047 (RESOLVE). 
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A number of compounds are known to have geroprotective effects, 
reducing the rate of aging or extending the lifespan in animals and 
probably in humans. At the same time, these drugs are not widely 
marketed to the general public as geroprotectors, which probably causes 
unnecessary losses of healthy life years for many people. Health experts 
blame the international legal framework, which only allows registering 
drugs against certain diseases. This refers to Food and Drug Administration 
in the United States, and other national agencies which all follow the 
World Health Organization's guidelines for drug registration. As a result, 
some geroprotective substances are registered as either drugs against 
certain diseases (for example, diabetes) or food supplements. One of the 
reasons named for this situation is that aging is not in the official list of 
diseases in the International Classification of Diseases. At the same time, 
there is a number of conditions which are not considered as diseases, like 
pregnancy, but there are medicines which are prescribed for these 
conditions. Another problem is that most geroprotectors are supposed to 
have preventive rather than treating effects for a broad spectrum of 
diseases, and it would take long and expensive clinical trials to justify their 
beneficial effects. Registering geroprotective substances as medicines for 
more than one disease seems to be a workable solution. However, 
geroprotective effects can be more pronounced for some conditions, and 
much smaller for others, which would make it difficult for them to 
compete with drugs targeting specific diseases. Another option is to 
promote the inclusion of aging into the official disease classifications 
which would require coordinated advocacy efforts at the global level. 
Alternatively, a new group within supplements can be defined. In any 
case, a system for testing geroprotectors' effectiveness should be 
established.  
 
 
 

mailto:khaltourina@yahoo.com


75 

 

Poster Session  
 
The reversibility of stem cell aging and a possible mechanism for a 
switching of symmetric to asymmetric mitosis 

Alexander Khalyavkin 

Institute of Biochemical Physics and Institute for Systems Analysis of the Russian 
Academy of Sciences, Moscow, Russia (e-mail: ab3711@mail.sitek.net) 

 
Several lines of evidence, including heterochronic parabiosis and 
cultivation of stem cells outside of the suppressing signals of the internal 
instable milieu of the aged organism, clearly indicate that age-related 
changes in somatic stem cells are likely the result, and not the cause of 
aging. In these cases, the aging of stem cells was reversible. It was 
assumed that the emergence of aging is connected to a deviation of the 
organism’s mode of life from a state of dynamic stability caused by the 
organism's inadequate response to environmental pressure. Outside of 
the steady mode, the potentially ageless stem cells, being submitted to   
suppressing signals, should inevitably reduce their activity, resulting in 
aging of the organism. Both a return to stable conditions and its regulatory 
imitation can reverse aging. Since the 1970s, it has been assumed that the 
stem cells of the epidermis comprise 10% of the basal layer. The remaining 
90% are their amplifying descendants committed to differentiation. We 
have challenged this concept by suggesting that all basalocytes are stem 
cells (Khaliavkin, 1982). 25 years later, our idea was experimentally 
confirmed by others (Clayton et al, Nature 2007; Jones et al, Cell Stem Cell 
2007). Almost all mitoses in epidermis are symmetric. The choice between 
symmetric and asymmetric mitosis is related to the stronger adhesion of 
cycling stem cells to the dermal-epidermal border. The neighboring, 
weakly adhesive G0-cells are crowded out of the basal layer toward 
differentiation. Essentially, a higher mitotic activity can lead to a deficit of 
G0-cells and an emergence of asymmetric mitosis. 
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One of the major challenges in gerontology is to determine the attainable 
limits of the lifespan. Experts have rejected the age claims that 
significantly exceed the verified record of Jeanne Calment (1875-1997). 
Yet, it should be noted that the rate of aging could vary in different 
environments, lifestyles, etc. Hence, if a person dies at 85 because of 
frailty, the same level of frailty can be reached by another beyond the age 
of, for example, 130 years. The laws of mortality statistics permit an 
indirect estimate of the possibility to reach extremely high ages that 
essentially exceed the canonical boundary of one hundred years.  
In accordance with the Gompertz-Strehler approximation, the 
underestimated value of the extreme age (Te) can be found via the 
formula Te(a)≈70+(3/a), where ‘a’ denotes the rate of aging parameter. 
For underdeveloped and developing countries (especially in the previous 
centuries), it varies within the range of 0.03-0.05 per year, and ≥0.1 per 
year for developed countries. Therefore, the Te value for developed 
countries should be around 100 years, and for others – approximately  
120-170 years. Thereby, the empirical laws of mortality are compatible 
with the statistically rare but real possibility of super-longevity. This rather 
rare but potentially attainable super-longevity is however combined with 
low life expectancy because of the high level of extrinsic mortality. 
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Kidney peptide extract (KPE) has shown efficacy in the combined 
treatment of patients with podagric (gouty) nephropathy. Therefore, the 
aim of this study was to investigate the effect of the KPE on the expression 
markers of cell proliferation and apoptosis in kidney cell cultures of old 
animals. Organotypic kidney cultures from old Wistar rats (24 months) 
were divided into two groups: (1) control, with the addition of 
physiological salt solution, and (2) experimental, with the introduction of 
KPE at the concentration of 20 ng/ml. After culturing for 3 days, the cells 
were stained by immunocytochemistry using monoclonal antibodies to 
proliferation (Ki67) and apoptosis (p53) markers, photographed using the 
program AST-1 and the resulting images were analyzed in terms of the 
square of expression using Videotest-Morphology 5.2. In the control 
kidney cell cultures, the squares of p53 and Ki67 expression were 
0.049±0.009% and 0.065±0.007%, respectively. The KPE increased the 
square of Ki67 expression (to 0.06±0.005%) and decreased p53 expression 
2 times (to 0.032±0.004%, p<0.05). Thus, the KPE stimulates proliferation 
and reduces apoptosis of kidney cells, which can be one of the possible 
molecular mechanisms of its biological activity in patients with 
nephropathy. 

Presented by: Vladimir Kh. Khavinson (khavinson@gerontology.ru) 
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The prophylaxis and treatment of the central nervous system diseases is 
one of the major problems of gerontology and geriatrics. Peptide 
bioregulators restore the cognitive function of the brain with age-related 
pathology. The aim of this research was to study the effect of the 
tripeptide Glu-Asp-Arg on the proliferation and apoptosis of the cerebral 
cortex cells in old animals. Organotypic cultures of the cerebral cortex 
from old Wistar rats (24 months) were divided into two groups:  
(1) control, without peptide addition, and (2) experimental, with  
addition of tripeptide (0.05 ng/ml). The cells were cultured under  
standard conditions (36.7 °C, 5% CO2) during 3 days, and stained by 
immunocytochemistry using monoclonal antibodies to the markers Ki67 
and p53. The tripeptide increased Ki67 expression 2.3 times and reduced 
p53 expression 3 times, as compared with the control. Thus, the tripeptide 
stimulates the proliferation and inhibits the apoptosis of the cerebral 
cortex cells of old animals, which explains its neuroprotective effect in 
older adults. 

Presented by: Vladimir Kh. Khavinson (khavinson@gerontology.ru) 
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There is a viewpoint that age-related suppression of cell proliferation and 
regeneration is a consequence of mechanisms specially arisen during 
evolution to reduce the risk of malignant transformation. At the same 
time, senescent cells of the body begin to accumulate a variety of defects, 
which, conversely, increase the likelihood of their transformation. Thus, 
the restriction of cell proliferation, on the one hand, reduces the 
likelihood of developing cancer at an early age, but on the other hand, it 
limits the lifespan because of the accumulation of "damaged" cells in old 
age. However, it remains unclear: 1) Why normal human cells in vitro,  
with none of the organismal "anticancer" barriers, NEVER undergo 
spontaneous malignant transformation, and 2) How the freshwater hydra 
which, under certain conditions, really has no postmitotic and senescent 
cells, escapes aging and cancer and has a great regenerative potential. I 
believe that the restriction of cell proliferation in an aging multicellular 
organism is not a consequence of implementing a special program.  
Aging is only a "byproduct" of the program of development, whose 
implementation in higher organisms suggests the need for the emergence 
of cell populations with very low or even zero proliferative activity, which 
determines the limited capacity of relevant organs and tissues to 
regenerate. The reductionism in experimental gerontological research 
("everything is determined by deleterious changes in single cells") that  
has become widespread in recent decades, stimulated the emergence  
of a number of model systems for studying mechanisms  
of aging in isolated cells. However, at present, it seems that the data 
obtained in such models cannot be automatically applied to the whole 
organism. Apparently, the impairment of regulatory processes, realized  
at the neuro-humoral level, still plays the main role in the mechanisms  
of aging of multicellular organisms, not just the accumulation of macro-
molecular defects in cells. 
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Cytogerontological models for testing various anti-aging preparations have 
been developed over many years beginning from the well-known studies 
by Carrel and then following the discovery of the Hayflick phenomenon. 
The main focus of those studies – cells isolated from an organism – has 
avoided any effect of the central nervous system and hormones. 
Unfortunately, the gerontological models similar to Hayflick's model are 
"correlative" since they are only based on some correlations and not 
related necessarily to the gist of the aging phenomenon. If the rationale of 
the "Hayflick phenomenon" is used, we cannot explain why we age. We 
proposed the "stationary phase aging" (SPA) model that is obviously a 
"gist" model. It is based on the assumption that, in the cells of stationary 
cultures, various intracellular changes, similar to those of an aging 
organism, can be observed. Many experimental results confirming this 
assumption have been obtained. This has allowed us to suppose that the 
SPA model should provide an effective approach to testing the activities of 
different substances in terms of accelerating or retarding aging, of course, 
if their effect is realized only at the cell level. However, our recent studies 
of various anti-aging factors with the help of the SPA model have revealed 
that, in very many cases, the factors studied had no beneficial effect on 
the viability of cultured cells, although they prolong life in experimental 
animals and increase the well-being of humans. Thus, by eliminating the 
effects of the central nervous system and hormones on cultured cells, we 
likely made a serious mistake. The data obtained in cytogerontological 
experiments should be double-checked on laboratory animals and, if it 
complies with ethical regulations, even on humans. Unfortunately, this will 
greatly reduce the potential for an early, significant gerontological 
breakthrough, but it will increase the accuracy of conclusions. 

Presented by: Alexander N. Khokhlov (khokhlov@mail.bio.msu.ru) 
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According to the free radical theory, aging processes are associated with 
changes in oxidative stress status, which can be defined as an imbalance 
between the level of toxic reactive oxygen species generation and 
insufficient antioxidant protection. Genes involved in the regulation of 
oxidative stress may play a key role in the development of age-related 
diseases (ARDs) and may influence longevity. It is assumed that early 
correction of oxidative stress may prevent the development of a number 
of ARDs. We investigated the association between manganese superoxide 
dismutase gene (SOD2) Ala16Val polymorphism and the incidence of ARDs 
in Kazakhstan population. Blood samples were taken from 133 inhabitants 
of Almaty City aged 45 years and over (86 subjects with ARDs and 47 
healthy control subjects). The SOD2 gene polymorphism was genotyped 
using RFLP-PCR assay. To test the association between the development of 
ARDs and SOD2 gene polymorphism, distribution of allele frequencies was 
compared between patients with ARDs (cardiovascular diseases, cancer, 
diabetes, etc.) and healthy control subjects. The frequency of Ala allele in 
the case cohort was higher than in the control cohort (0.576 vs 0.500, 
respectively). Also, there were differences in the distribution of Val allele: 
0.424 in case cohort and 0.500 in control cohort. In both cohorts, the 
distributions of genotypes were analyzed in according to Hardy-Weinberg. 
Preliminary analysis of the association between SOD2 Ala16Val 
polymorphism and the development of ARDs showed that Ala16Ala 
genotype may be a risk factor for the development of ARDs (OR=2.85).  
The dominant model of inheritance showed a significantly higher risk for 
Ala16Ala + Ala16Val combinations of genotypes (OR=5.80). 

Presented by: Elmira Khussainova (khussainova@mail.ru)  
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Age-related diseases (ARDs) are manifestations of aging that actually limit 
lifespan. Medical interventions delay death from age-related diseases but 
increase the number of elderly people with chronic ARDs. Slowing down 
aging both increases lifespan and postpones diseases. In order to establish 
new anti-aging interventions, animal models are needed. We showed that 
senescence-accelerated OXYS rats are a unique tool to study aging and to 
test the efficacy of new preventive therapies. The OXYS rats 
spontaneously developed pathological phenotypes similar to human 
geriatric disorders including cataract, retinopathy (similar to age-related 
macular degeneration), osteoporosis and accelerated brain aging 
connected with accumulation of Aβ. Most of these signs of accelerated 
aging develop in OXYS rats between 1 and 3 months of life, with declines 
in growth hormone and IGF-1, and accelerated thymus involution. In OXYS 
rats, it was first detected that the mitochondria-targeted antioxidant SkQ1 
(plastoquinonyl-decyltriphenylphosphonium) at nanomolar concentrations 
is capable not only to prevent age-associated alterations of the hormone 
levels and of the immune system, the development of cataract and 
retinopathy, but can also significantly reverse already developed 
pathological changes in the lens and retina of OXYS rats, as well as reverse 
some age-related behavior alterations. Also SkQ1 had beneficial effects on 
the learning ability and memory of OXYS rats. Our data indicated that the 
effects of SkQ1 were not directly associated with reduced accumulation of 
oxidative damage. In contrast, we have shown that SkQ1 inhibits the 
mTOR signaling pathway, and thus acts at least in part by the same 
mechanism as caloric restriction. We suggest that supplementation with 
low doses of SkQ1 is a promising intervention to achieve healthy ageing. 
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Insertions of mitochondrial DNA (mtDNA) fragments in the nuclear DNA 
(nDNA), known as NUMTs (pronounced ‘‘new mights’’), represent relict 
pseudogenes of mtDNA. The NUMT number and localization vary widely 
among eukaryotes. It is generally assumed that NUMTs could hardly be 
advantageous, but are rather evolutionarily deleterious or neutral. 
Emerging findings could alter such attitude. We have previously shown 
highly significant positive correlations between maximum lifespan (MLS) 
and NUMT number, total size, or density (both in mammals [n=10] and all 
animal species [n=17]). In mammals, NUMT abundance correlated 
positively with the mtDNA guanine content and negatively with adenine 
and thymine contents, but did not correlate with such longevity-
associated variables as the body mass and resting metabolic rate. Here, 
we reevaluated our previous findings using a substantially larger set of 
animals (n=30, including 20 mammals) with reported MLS records and 
completely sequenced mtDNA and nDNA. The updated analysis confirmed 
the earlier found patterns. The association between NUMT abundance 
and MLS is a remarkable biological relationship, although at this moment 
it seems difficult to comprehend. For example, NUMTs could be involved 
in nDNA repair and chromosome protection. The larger NUMT pool could, 
in a broad sense, indicate an enhanced "dialog" between nuclear and 
mitochondrial genomes in longer-lived species.  

Presented by: Gilad Lehmann (giladleh@gmail.com) 
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The extreme conditions in the northern regions pose enhanced adaptation 
requirements, especially for old people. This long-term tension may result 
in maladaptaion and exacerbation of age-related diseases, in particular, 
caused by element misbalance. The regions considered in this study, 
Karelia and Magadan, are goiter endemic territories. These territories are 
also characterized by the exacerbation of diseases of the cardio-
respiratory system, visual analyzer, and osseous-muscular tissues, as well 
as by the weakening of the treatment and rehabilitation effects, 
presumably due to the constant misbalance in bioelements. We used the 
method of atom-emission spectrometry to study 25 chemical elements in 
hair samples taken from residents (aged 50–89) of different northern 
regions. The residents of the Magadan region demonstrated lowered  
Na, Si, K, Mn, and P and elevated Mg, Ca, Co, I, Cu, Zn, Cr, and Fe. These 
changes were found to be more pronounced in Karelia (Petrozavodsk city). 
23% of the residents of Petrozavodsk, both males and females, showed Hg 
excess that was not observed in Magadan. Also, the mortality rate was 
higher in Karelia than in the Magadan region (in 2011, 14.7 and 12.9 per 
thousand of the population, respectively). The male subjects from both 
regions had higher Pb values compared to the females, which were also 
higher than the upper limit of the physiological norm. As regards Al, Cd, Li, 
Ni, Se, Sn, and V, no misbalance was found throughout the regions. Thus, 
the pronounced deficit in such essential elements as Ca, Cr, and Mg can be 
considered the common north-related profile typical for the elderly 
people from the European and Asian north. 

Presented by: Elena Lugovaya (elena_plant@mail.ru) 
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There is an important problem of searching for informative physiological 
markers of how different natural-climatic and human-caused factors influence 
the ageing processes. To study age-related correlations between functional 
parameters, we examined male residents of Chukotka and Fareastern seaside, 
aged 18–65. All the examinees were servicemen or retired servicemen. They 
were divided into 4 age groups: 18–24, 25–35, 36–55, and above 55 years old. 
Each group consisted of at least 12 people. The following parameters were 
examined: physical work capacity (PWC170), maximal oxygen supply (MOS), 
stress index (SI), R-R interval length range, high and low frequency 
components of the spectrum, the pattern of the stochastic model describing 
the process of heart beat generation by the leading pacemaker. Before the 
study, the examinees completed psycho-tests (PT), including self-evaluation of 
their health status, activity and mood. As expected, PWC and MOS levels 
decrease with age. Of note, in group 1, these values in Chukotka and 
Fareastern seaside were 38.0 and 41.5 ml/min kg, while in group 4, they were 
24.5 and 34.0 ml/min kg, respectively (p≤0.05). The increase in SI and 
decrease in heart rate variability were more pronounced in Chukotka 
residents aged 35 and above, compared to the seaside subjects. The PT scores 
in groups 1 and 2 from both regions were 4.8±0.3 points, while group 4 
demonstrated quite different values of 3.0±0.4 and 4.1±0.2 points, in 
Chukotka and the seaside, respectively. The seaside subjects showed an 
increase in positive correlations between MOS and PT indices (from 0.48 to 
0.75). Chukotka subjects displayed positive correlations between the indices 
only in groups 1 and 2 (R≤0.3). The dynamics, character and structure of 
correlations between the examined parameters significantly differ with 
advanced age. This enabled us to determine the most informative markers 
supporting the suggestion that Europeans from Chukotka grow old faster than 
Fareastern residents. 
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Shiitake mushroom Lentinula edodes (Berk.) Pegler is one of the most 
widely cultivated edible mushrooms in the world and is well known as a 
source of nutrients and biologically active compounds. Both fruit bodies 
and liquid cultures of L. edodes mycelium are a good source of 
nutraceuticals. In our studies, the fruit fly Drosophila melanogaster is used 
as a model organism in aging experiments to screen for potential 
medicinal properties of shiitake extracts. We have studied the influence of 
the dietary supplementation of the hot water extract (HWE) from shiitake 
mycelium grown in submerged culture upon the lifespan and functional 
senescence (age-related decrease in locomotor activity (LMA) of the flies). 
HWE was obtained from liquid cultures of mycelium. The crude 
polysaccharide fraction was precipitated with ethanol and weighted after 
drying at 105 ºC. The Normal and Oregon strains of D. melanogaster, were 
used in our experiments. Various concentrations of HWE were added to 
the medium for the feeding of larvae. The lifespan and LMA of the F1 
imago, which were obtained from HWE fed larvae, were determined. 
Dietary supplementation of the HWE from shiitake mycelium increased 
egg survival, as well as pupae and fly yield. The LMA decreased with fly 
age for both the male and female flies. A positive effect of the HWE 
supplementation on preserving fly LMA in the climbing test was found 
only for the male descendants of the larvae fed by the extract. Some 
increase in the lifespan was observed in the HWE fed groups. The effects 
of the HWE supplementation were dose-dependent and more pronounced 
in the Oregon strain than in the Normal fly strain. Supported by the E R D F 
project 2010/0295/2DP/2.1.1.1.0/10/APIA/VIAA/134 
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In mammals, acid-base balance (ABB) normally deviates in a narrow range, 
due to a network of biochemical buffers and physiological responses 
adjusting primarily the alveolar ventilation and renal HCO3

− or H+ 
excretion. This study aimed at evaluating the correlative links between 
ABB (pH, Pco2, HCO3

−, etc) and maximum lifespan (MLS). The analyzed ABB 
dataset was created by scanning several thousand articles. MLS records 
were taken from the AnAge database. In total, blood ABB data for  
52 mammalian species was collected (including that obtained in our 
experiments). Despite the well-known negative correlation between MLS 
and Vco2, we found that MLS correlates positively with blood Pco2 
(r=0.432; P<0.02). How and why could the lower CO2 production be 
coupled with higher Pco2 in longer-lived species (LLS)? The negative 
correlation between MLS and the alveolar-arterial difference (r=−0.481; 
P<0.02) indicates that higher Pco2 in LLS could hardly be associated with 
insufficient ventilation. It could rather be explained by upregulation of 
carbonic anhydrases (H2CO3 ↔ CO2 + H2O), suggesting a new family of 
longevity-assuring enzymes. Whatever the reasons and factors supporting 
higher Pco2 in LLS, the acidifying effect of Pco2 is obviously 
overcompensated by higher HCO3

− (r=0.553; P<0.01), so that the resulting 
pH also shows positive correlation with MLS (r=0.400; P<0.02). A 
remarkable finding of this study is the highly significant negative 
correlation between MLS and the coefficient of variation of pH (r=−0.602; 
P<0.0006). To the best of our knowledge, this is the first quantitative proof 
that LLS have a superior homeostasis. In summary, in long-lived mammals, 
a lower CO2 production and enhanced alveolar ventilation are coupled 
with higher blood Pco2, pH and HCO3

−. LLS have a superior ABB, keeping 
blood pH reasonably higher and within a narrower deviation range to 
avoid occasional acidosis and alkalosis.     
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Melatonin plays an important role in a variety of physiological and 
pathological processes such as the circadian rhythm regulation, 
antioxidant function or neoplasmatic growth. There is a lot of data 
showing its antiproliferative activity in a variety of tumors both in vitro and 
in vivo. Accordingly, the aim of this study was to answer the question 
whether synthetic derivatives of melatonin possess an antiproliferative 
activity in breast cancer cells. It is known that many anticancer drugs not 
only induce cell death, but also cellular senescence of cancer cells. Four 
melatonin’s derivatives, originally synthesized as acetylcholine- and 
butyrylcholinesterase inhibitors, were tested on MCF-7 cells. All of them 
were cytostatic or/and cytotoxic in a dose dependent manner. Two of the 
most powerful inhibitors had the highest antiproliferative effect on MCF-7 
cells. It was shown as the decrease of viability measured by the MTT assay 
and an increase of cell death estimated on the basis of annexin V/ 7 AAD 
staining measured by flow cytometry. Next the cells were treated with one 
of the derivatives for one day and afterwards cultured up to nine days in 
the agent-free medium to reveal whether they are able to undergo 
senescence. Indeed, cells increased in size, which was accompanied by an 
increase in SA-β-galactosidase (Senescence Associated β-galactosidase) 
activity. Moreover, the treatment led to the accumulation of DNA damage 
shown by immunocytochemical staining for 53BP1, a marker of double 
strand breaks. These results suggest that melatonin’s derivatives might 
possess a pro-senescence activity in the MCF-7 breast cancer cells. 
Supported by the Fund in Memory of Dr. Amir Abramovich. 
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Age-related changes in the number of vessels positively stained with 
CD31 and vWF antigens in human dermis 

Vasilieva OV, Petrov VV, Golubtsova NN, Gunin AG  

Chuvash State University, Cheboksary, Russia 

 
This study aims to examine the number of vessels positively stained with 
CD31 and Von Willebrand factor (vWF) antigens in the dermis. CD31 and 
vWF antigens were detected using routine indirect immunohistochemical 
staining. The results showed that vWF antigen is detected in endothelial 
cells and rarely in fibroblast-like cells of the dermis. The number of vessels 
positively stained with vWF antigen are decreased with age. The number 
of vWF-positive blood vessels was 130.4±7.5 (mean±SEM) per 1 mm2 in 
20–30 weeks of pregnancy and 55.5±3.5 per 1mm2 in 71–85 year old 
individuals. Correlation analysis between age and vWF-positive blood 
vessels in the dermis showed a high negative correlation between these 
parameters (r=−0.51; р<0.05; Spearman's rank correlation). ANOVA 
showed a significant (p<0.001) age influence on vWF-positive blood 
vessels in the dermis. CD31 antigen was detected in endothelial cells. The 
vessels positively stained with the CD31 antigen were detected in all ages. 
The results showed that the number of these blood vessels increased over 
the period of 0 to 20 years. The numbers of CD31-positive blood vessels 
was 69.1±4.0 per 1mm2 in 20–40 weeks of pregnancy and 91.28±7.49 per 
1mm2 in 0–20 year old individuals. In other age periods, the number of 
blood vessels positively stained with CD31 antigen decreased with 
advanced age. The number of CD31-positive blood vessels was 82.6±8.4 
per 1mm2 in 21–40 years and 49.3±2.6 per 1mm2 in 61–90 years. The 
correlation analysis between age and CD31-positive blood vessels in the 
dermis showed a significant negative correlation between these 
parameters (r=−0.56; р<0.05; Spearman rank correlation). ANOVA showed 
a significant (p<0.001) age influence on CD31-positive blood vessels in the 
dermis. A decrease in the number of blood vessels may be regarded as a 
factor that diminishes the functional potency of fibroblasts, impedes 
regeneration and ultimately contributes to skin aging. 
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The characterization and importance of distribution symmetry  
of protein aggregates in normal and cancer cell lines 

Ogrodnik M, Salmonowicz H, Sobolewska A, Socha A, Mulica P, Turkowska 
J, Taracha A, Raszkiewicz B, Kołodziejszyk A, Aleksander M, Ghanim M, 
Borowski Ł  

Institute of Genetics and Biotechnology, Departament of Biology, University of 
Warsaw, Warsaw, Poland 
 
Some cells are considered immortal, because they are able to escape the 
Hayflick limit. It is still unclear and remains to be elucidated, which 
mechanisms enable them to divide infinitely while accumulating damage. The 
phenomenon of asymmetric inheritance of accumulated misfolded or 
damaged proteins seems to be one of those mechanisms, as the daughter cell 
remains free from the unnecessary and potentially toxic ballast. By contrast, 
excessive accumulation of proteins may be observed as a part of the aging 
process and in disorders including Huntington’s disease, cystic fibrosis, prion 
disease, etc. It is a consequence of compromised ubiquitin-proteasome 
system. The aggregated proteins may form aggresomes – pericentriolar, 
cytoplasmic inclusions, surrounded by vimentin filaments, transported from 
the periphery by microtubules in dynein-dependent manner. In another 
approach, aggregates are divided into two groups: the JUNQ (juxtanuclear 
quality control compartment) and the IPOD (insoluble protein deposit). The 
third possible aggregation form is stress foci. Within our project, we 
confirmed or characterized for the first time aggregation forms of CyPrP, 
Htt119Q, CFTR and VHL proteins in cancer (HeLa) and normal (HEK) cell lines. 
We investigate the reasons for differences in aggregation phenotypes 
between cell lines and proteins as well as follow the fate of aggregates in 
time. In order to define pathways leading to protein aggregation, we study 
changes consequential to proteasome inhibition and destabilization of 
microtubular cytoskeleton. Aggregates’ position against MTOC and vimentin 
cytoskeleton is also crucial for our research. Our main goal is to check the 
aggregates’ distribution symmetry during the cell division and its influence on 
cells’ survivability in normal and stress conditions. Supported by the Fund in 
Memory of Dr. Amir Abramovich. 
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Can we uncouple protein folding in the soma from reproduction? 

Shai N1, Shemesh N1, Ben-Zvi A1,2 
1
Department of Life Sciences and 

2
The National Institute for Biotechnology in  

the Negev, Ben-Gurion University of the Negev, Beer Sheva, Israel 

 
Age-associated imbalance in protein folding homeostasis (proteostasis) is 
a potent contributor to the onset of neurodegenerative diseases. Given 
that the folding capacity of somatic cells is modulated by germline stem 
cell (GSC) signaling, we ask whether alleviating GSC signaling by activating 
downstream effectors can postpone the onset of protein misfolding and 
toxicity in models of neurodegenerative diseases. To test this directly we 
monitored the activity of LIPL-4, a lipase that is regulated by DAF-16, on  
C. elegans protein folding. We find that increased LIPL-4 levels prevent the 
switch between a robust and a limited state of proteostatic capacity in the 
soma of fertile adults, postponing the onset of age-dependent protein 
misfolding in a polyglutamine disease model. However, lipl-4(oe) animals 
produced substantially less progeny than wild type animals, suggesting 
that increased lipl-4 levels are detrimental to reproduction. We therefore 
suggest that GSC signaling mediates a trade-off between somatic 
maintenance and reproduction by regulating the expression of genes with 
inverse effects on these processes.  

Presented by: Nadav Shai (benzvian@gmail.com) 
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Effects of the cyclooxygenase specific inhibitors on the lifespan and 
level of lipid peroxidation in Drosophila melanogaster 

Shaposhnikov  M, Danilov A, Shevchenko O, Moskalev A 

Laboratory of Molecular Radiobiology and Gerontology, Institute of Biology, Komi 
Science Center of the Ural Branch of the Russian Academy of Sciences, Syktyvkar, 
Russia 

 
Our recent study has shown that pharmacological inhibition of the 
transcription factor NF-κB increases the lifespan in D. melanogaster. We 
assumed that the effect of NF-κB inhibition on the lifespan may be 
mediated by down-regulation of NF-κB target genes. The cyclooxygenase-
2 (COX-2) is one of the pro-inflammatory genes whose expression is 
enhanced by NF-κB during aging. Drosophila lacks cyclooxygenases, 
however, COX-like activity is supplied by the peroxidase Pxt. We 
investigated the influence of inhibitors of the COX-1 (aspirin, valeryl 
salicylate, trans-resveratrol, SC-560), COX-2 (APHS, NS-398, SC-58125, 
valdecoxib, CAY10404), COX-1 and COX-2 (licofelone) on the lifespan and 
level of lipid peroxidation (LP). In males, the treatment with 1 µM of 
aspirin, SC-560, NS-398, and CAY10404 increased the median and maximal 
lifespan by 6-9%. In females, the treatment with 1 µM of aspirin and 
valdecoxib increased the median (by 20%) and maximal (by 10%) lifespan. 
The treatment with SC-560, valeryl salicylate, trans-resveratrol, licofelone, 
APHS, and NS-398 slightly decreased the level of LP in males and females. 
Aspirin, CAY10404, and SC-58125 decreased the LP level in males but 
increased it in females. Valdecoxib increased the LP level in males but 
decreased it in females. We failed to reveal a correlation between 
longevity and the LP level. Thus, the lifespan increasing effect of the COX 
inhibitors in Drosophila is sex-dependent and is not associated with the LP 
level. It is possible that the substances used may affect the lifespan by a 
mechanism other than Pxt/COX inhibition, for example, by inhibition of 
ion channels, insulin signaling and aging-associated genes expression. This 
work was supported by RAS program №12-P-4-1005 and RFBR grant №11-
04-00956. 
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Germline stem cells regulate somatic proteostasis during C. elegans 
adulthood 

Shemesh N1, Shai N1, Ben-Zvi A1,2 
1
Department of Life Sciences and 

2
The National Institute for Biotechnology in  

the Negev, Ben-Gurion University of the Negev, Beer Sheva, Israel 

 
All cells rely on highly conserved protein folding and clearance pathways 
to detect and resolve protein damage and maintain protein folding 
homeostasis (proteostasis). The disposable soma theory suggests that 
allocation of organismally-limited energy to reproduction comes at the 
cost of maintaining somatic tissues, leading, in turn, to aging of the soma. 
We have noted that the ability of C. elegans to maintain proteostasis 
declines sharply following the onset of oocyte biomass production, 
suggesting that a restricted folding capacity may be linked to the onset of 
reproduction. To test this hypothesis, we monitored the effects of 
different sterile mutations on proteostasis maintenance in the soma of  
C. elegans. We found that germline stem cell arrest rescued protein 
quality control, resulting in maintenance of robust proteostasis in different 
somatic tissues of adult animals. These cell-nonautonomous signals are 
mediated through the stress transcription factors daf-16 and hsf-1 
modulating their function in somatic tissues. 
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Co-regulation of polar mRNA transport and lifespan in budding yeast 
Saccharomyces cerevisiae 

Taranukha D1,2, Budovsky A1, Gobshtis N1,2, Braiman A1, Porat Z3, 
Aronov S2, Fraifeld VE1 
1
Ben-Gurion University of the Negev, Beer Sheva, Israel; 

2
Ariel University Center of 

Samaria, Ariel, Israel; 
3
Weizmann Institute of Science, Rehovot, Israel. 

 
Recent studies have uncovered the links between aging, rejuvenation and 
polar protein transport in the budding yeast Saccharomyces cerevisiae. 
Here, we examined a still unexplored possibility for co-regulation of polar 
mRNA transport and lifespan. To monitor the amount and distribution of 
mRNA-containing granules in mother and daughter cells, we used a 
fluorescent mRNA-labeling system, with MFA2 as a reporter gene. The 
results obtained showed that deletion of the selected longevity regulators 
in budding yeast had a significant impact on the polar mRNA transport. 
This included changes in the amount of mRNA-containing granules in 
cytoplasm, their aggregation and distribution between the mother and 
daughter cells. A significant negative correlation was found between 
strain-specific longevity, amount of granules and total fluorescent 
intensity both in mother and daughter cells. As indicated by the coefficient 
of determination, approximately 50-75% of variation in yeast lifespan 
could be attributed to the differences in polar mRNA transport. This work 
was funded by the EU FP7 Health Research Grant number HEALTH-F4-2008-
202047 (RESOLVE). 
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Substances with a strong anti-blastomic activity found in the blood 
plasma of schizophrenia patients 

Tavartkiladze A, Tkemaladze J 

Grigol Robakidze University "Alma Mater", Tbilisi, Georgia 

 
Epidemiological data indicate that malignant tumors are rare in 
schizophrenia patients. Interestingly, the concentration of melatonin, a 
hormone with anticancer activity, is substantially increased in the blood 
plasma of schizophrenia patients, whereas its level is reduced in cancer 
diseases. This however could not fully explain the low cancer incidence in 
schizophrenia patients. Our investigation clearly demonstrated that the 
anticancer substances in question are bioregulators of a low molecular 
weight. 

Presented by: Jaba Tkemaladze (jaba@tkemaladze.ge) 
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High risk of type 2 diabetes in the birth cohort periconceptionally 
exposed to the Ukraine famine of 1933: impact on epigenetics? 

Vaiserman A, Khalangot M  

Laboratory of Epigenetics, Institute of Gerontology of the National Academy of 
Medical Sciences of Ukraine, Kiev, Ukraine 

 
Extensive studies have shown that early-life undernutrition is among the 
important determinants of late-life diseases. The mechanisms of 
nutritional programming of adult diseases involve altered epigenetic 
regulation of specific genes. Studying the consequences of the exposure to 
the famine in early life permits to evaluate the links between early-life 
events and adult health. To examine whether a relationship exists 
between exposure to the Ukraine famine of 1933 in early life and the 
health status in adulthood, we determine the risk of developing type 2 
diabetes (T2D) in Ukraine residents born before, during, and after the 
famine. The sample under investigation consisted of 28,358 T2D patients 
born in the period of 1930-1938 and living in four Ukraine regions that 
suffered significant demographic losses due to the famine: Chernihiv, 
Vinnitsa, Kharkiv and Kherson. The reference population (n=683,202) was 
based on the 2001 Ukraine census depersonalized data. We found a 1.5-
fold increase in the risk of developing T2D during adulthood, in both men 
and women, who were born in the first half of the year 1934, as compared 
to the individuals who were born in the first half of the year in the pre- or 
post-famine cohorts.  These differences are highly significant compared to 
the respective reference cohorts born in 1938. For the second half year-
born individuals in all cohorts studied, no significant difference was found 
compared to the corresponding reference cohorts. Those individuals who 
were born in the first half of 1934 and who have a higher risk of 
developing T2D were exposed to the famine periconceptionally, thus 
pointing to the role of epigenetic factors in driving famine-induced disease 
pathogenesis. We hypothesized that periconceptional exposure to famine 
can result in the induction of long-term epigenetic changes that are of 
adaptive value during early postnatal development but predispose to 
metabolic disorders at the late stages of life. 

Presented by: Alexander Vaiserman (vaiserman@geront.kiev.ua) 
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Cytokinin-derived anti-aging substances 

Voller J1, Szüčová L2, Sodagam L3, Spíchal L2, Zatloukal M2, Greplová J1, 
Doležal K2, Massino F3, Strnad M1    
1
Laboratory of Growth Regulators, Palacký University & Institute of Experimental 

Botany AS CR, Olomouc, Czech Republic;  
2
Centre of the Region Haná for 

Biotechnological and Agricultural Research, Olomouc, Czech Republic;  
3
Pyratine LLC,  Morro Bay, CA, USA 

 
Phytohormones (cytokinins) are important regulators of various 
physiological processes including development, growth and senescence. 
Naturally occurring cytokinins have a range of effects in animals at both 
cellular and organismal level. Kinetin and trans-zeatin have cytoprotective 
and gerontomodulatory effects on human diploid fibroblasts. Fibroblasts 
undergoing aging in vitro, in the presence of those compounds, keep 
morphological (cell size and shape) and functional characteristics 
(resistance to oxidative stress) of cells at lower passage numbers. The 
ability of cytokinins to induce differentiation of human cells was 
demonstrated in keratinocytes and several leukemia cell lines. We 
prepared a library of cytokinins including kinetin, isopentenyladenine and 
trans-zeatine modified by cyclic etheric groups in N9 atom of the purine 
moiety. The resulting compounds were characterized by melting points, 
elemental analyses, NMR, mass spectrometry and HPLC. The majority of 
the synthesized compounds were active in cytokinin bioassays (tobacco 
callus, Amaranthus bioassay, wheat leaf senescence), with the highest 
activity in senescence bioassay. Toxicity of the compounds against several 
human cell lines including fibroblasts at early, middle and late passages 
was evaluated. Beneficial effects of the model compounds on aging skin 
were studied and proven.  Collaboration with PYRATINE LLC on cytokinins 
with anti-aging activity resulted in the development of the PYRATINE® 
product line for the treatment of photodamaged skin and inflammatory 
skin conditions such as rosacea and acne. Supported by: Grant 
IGA PrF_2013_023 
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In vitro testing of fungal polysaccharides and glycoproteins to assess 
their potential in skin regeneration 

Zala D, Ramata-Stunda A, Nikolajeva V, Matjuskova N, Paeglite I, Biluna L, 
Muiznieks I  

Faculty of Biology, University of Latvia, Riga, Latvia 
 
Ageing is related to decreased functionality of cells and diminished 
capability for tissue regeneration. Adequate immune response to tissue 
damage as well as proliferation and functionality of endogenous skin cells 
are crucial for normal skin tissue regeneration. In vitro testing was used to 
evaluate the capability of topical fungal glycoproteins and polysaccharides 
to promote skin regeneration. Polysaccharide extracts from L. edodes and 
glycoproteins isolated from P. lanoso-viride were tested on dermal 
fibroblasts (DF), HaCaT keratinocytes and peripheral blood mononuclear 
cells (PB-MNC). The results show that both fungal extracts stimulate 
keratinocyte proliferation by decreasing HaCaT population doubling time 
by up to 20%. Among the tested extracts, Penicillium glycoproteins 
showed the most pronounced effect. In DF cultures, however, no 
stimulatory effect was observed. In PB-MNCs, changes in TNF-α and IL-10 
production were observed. The fungal extracts induced an increase of 
TNF-α secretion during the first 2 hours of incubation. TNF-α levels 
remained high in the presence of fungal extracts during cultivation, 
however, after the first 4 hours of incubation, the secreted concentrations 
started to decrease. In contrast, IL-10 secretion was induced at lower 
levels during the first hours of incubation but continued to increase during 
cultivation. This indicates that the fungal extracts possess immuno-
modulatory characteristics – they stimulate early inflammatory response 
but suppress prolonged inflammation by secretion of anti-inflammatory 
cytokines. MNC-DF co-cultures were used to further analyze 
immunomodulatory responses provoked by the fungal extracts. The 
tendency towards the early TNF-α secretion increase and continuous 
increase in IL-10 levels remained. In vitro results indicate that the tested 
extracts have the potential to promote skin tissue regeneration by 
stimulating endogenous skin cells and modulating the immune response. 

Presented by: Dzintra Zala (dzintra.zala@lu.lv) 
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Impact of age on hypersensitivity pneumonitis induced in mice by 
exposure to Pantoea agglomerans 

Lemieszek  MK1, Chilosi M2, Golec M1, Skórska C1, Dinnyes A3, Mashayekhi 
K3, Vierlinger K4, Huaux F5, Wielscher M4, Hofner M4, Yakoub Y5, Pastena C2, 
Daniele I2, Cholewa G1, Sitkowska J1, Lisowska W1, Zwoliński J1, Milanowski  

J1,6, Mackiewicz B6, Góra A1, Ziesche R7, Dutkiewicz  J1   
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3
BioTalentum Ltd, Gödöllő, Hungary; 

4
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5
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6
Medical University of Lublin, Lublin, Poland; 
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Medical University of Vienna, 
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Hypersensitivity pneumonitis (HP) represents an intense interstitial lung 
disease induced by repeated inhalations of finely dispersed organic antigens 
of a wide variety. In susceptible subjects, these inhalations provoke a  
hypersensitivity reaction characterized by inflammation of the terminal 
bronchioles, the pulmonary interstitium and the alveolar tree. The 
inflammation often organizes into granulomas and may progress to 
pulmonary fibrosis. Our previous work indicated that in 3-month-old C57BL/6J 
mice, cell extracts of the gram-negative bacterium Pantoea agglomerans 
cause pulmonary changes which are very similar to those found during clinical 
manifestation of HP. The present study focuses on the impact of age on 
sensitization, inflammation and fibrosis after inhalation of P. agglomerans in 
mice. Lung samples were collected from 3 and 18-month-old C57BL/6J mice 
after 0, 7 and 28 days of exposure to P. agglomerans extracts. HP 
development was monitored in lung sections and homogenates from young 
vs. aged mice by histological and biochemical techniques. Genome-wide 
transcription analysis, qPCR, and protein analysis (ELISA) were concomitantly 
used for the assessment of gene regulation. Our study confirmed that  
P. agglomerans is capable of provoking changes in mouse lungs which are 
consistent with the clinical features of HP in men. Furthermore, our studies 
indicate that both age at the time of sensitization and exposure time have a 
major impact on the nature of the response to P. agglomerans. This work was 
funded by the EU FP7 Health Research Grant number HEALTH-F4-2008-
202047 (RESOLVE). 
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3. Terence Davis (UK) Replication stress and ageing in Werner and ATR-
Seckel syndrome fibroblasts  
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7. Valeriy Golub (Ukraine) Harvest mouse as a model to study 
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8. Vanessa Gonzalez-Covarrubias (The Netherlands) Lipidomics of 
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17. Alexander Khokhlov (Russia) Testing anti-aging drugs in experiments 
on cell cultures: choosing the correct approach 

18. Elmira Khussainova (Kazakhstan) Association between SOD2 
ALA16VAL polymorphism and age-related diseases in Kazakhstan 
population 

19. Nataliya Kolosova (Russia) Senescence-accelerated OXYS rats as a 
model for the evaluation of anti-aging interventions 

20. Gilad Lehmann (Israel) NUMT (‘‘New Mighty’’) hypothesis of 
longevity: update 

21. Elena Lugovaya (Russia) Trace element misbalance prophylaxis as a 
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interrelation of the values of the body maximal oxygen supply, 
heart rate and the health state in residents of different climatic 
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23. Natalya Matjuskova (Latvia) Influence of water extract from 
Lentinula edodes mycelium grown in submerged culture upon 
physiological traits of D. melanogaster 

24. Khachik Muradian (Ukraine) Acid-base balance and longevity in 
mammals  
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distribution symmetry of protein aggregates in normal and cancer 
cell lines  

30. Eslam Samaha (Austria) Identifying biological phenotypes of IPF 
guided by symptomatic and functional progression of Usual 
Interstitial Pneumonia (UIP) * (S3) 

31. Nadav Shai (Israel) Can we uncouple protein folding in the soma 
from reproduction?  
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39. Jiří Voller (Czech Republic) Cytokinin-derived anti-aging substances  
40. Hagai Yanai (Israel) Slow but steady wins the race * (S3) 
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* The abstracts for these posters are available in the oral abstract 
section (Session number) 
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