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Main Research Objectives 

General aim is to develop a model animal system to study preventive 

and therapeutic interventions in states of compromised metabolism. 
 

Specific aims are:  
 

(a) identification of serum and tissue markers that characterize the 

metabolic derangements associated with in utero metabolic 

stress;  

(b) examination of the effects of medicinal/hormonal and life-style 

interventions on these markers and their association with 

changes in insulin resistance, fuel partitioning, and metabolic 

balance. 



 Transfer to the Return Host (BRFAA) of important and largely 

missing technologies 
 

 Establishing long term collaborations with the Outgoing Host and other 

International and Greek Institutions. 

  

 The development of a multidisciplinary research program in energy 

metabolism in BRFAA 
 

 Shaping a competitive transatlantic metabolic research network  
 

  (permanent vital research platform sharing common scientific aims, 

 infrastructure and expertise which amplify Greek research 

 potential, as well as, training opportunities for young Greek 

 scientists within the platform) 



 A solid opportunity for the “rebirth” of a full research potential after a 

long period of research inactivity.  
 

 An honor with strong functional impact:  

• validating my research goals by a highly competitive process 

• potentiating of my commitment to pursue these goals 
 

 This award substantiates the investment and the best wishes of Europe 

for the success of my efforts.” 
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Markers of prenatal metabolic plasticity and 

their reversibility by postnatal interventions 
 

Ranked #14 out of 177 applications submitted  

to the MC-IOF/Life Sciences competition in 2009                             

(38 out of 177 awarded) 

Arriving in Boston JULY 2010: 

 

 Day 1: We need to change the research plan (First 

meeting with the Outgoing Host Mentor)  

 

 Day 3: “There are many plans that we have not been 

able to pursue because we did not have hands, but now 

you are here”… (Outgoing Host Mentor welcoming the 

newly arrived MC Fellow, a new lab technician, and a 

summer student-recent M.D. graduate during the first Lab 

meeting ) 

 



REA monitoring event 

MIT, Boston, MA 

January 23-24, 2012 
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Developmental plasticity, trajectories and responses 

to environmental challenges in adult life 

Hanson et al 2011 Developmental plasticity and developmental origins of non-

communicable disease: theoretical considerations and epigenetic mechanisms. 

Prog Biophys Mol Biol. 106:272-80 



Objectives 
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1a. To identify alterations in serum & tissue metabolomes, as well as cellular markers of 

metabolic aberrations in mice exposed to metabolic stress during prenatal life.  

1b. To examine aspects of energy/fuel partitioning in animals exposed to metabolic stress 

during development.  

2a. To determine whether interventions which can alter AMPK/mTOR sensor pathway 

responses can modulate phenotypes associated with intrauterine metabolic stress. 

2b. To assess & validate the metabolic serum and muscle/adipose-specific markers identified 

in the outgoing phase, in a human model of metabolic stress & altered insulin sensitivity.  

The mouse UN-LBW model of adiposity 

A variety of gestational  

stressors leading to 

low birth weight (LBW) 

establish predisposition 

to obesity/adiposity & 

diabetes in animals and 

humans 

Background 
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Results of the outgoing phase 
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Ongoing/pending studies during the outgoing phase  

1. In vitro assessment of the metabolic impact of liver PP2A-A reduction 
 

2. Insulin/glucose clamp and stable isotope metabolic studies (energy/fuel partitioning) 
 

3. Assessment of AMPK/mTOR pathway components after animal intervention studies 

1. Serum and tissue metabo-

lomes and components of 

the AMPK/mTOR 

energy/nutrient sensor 

pathway are differentially 

altered under various types 

of intrauterine stress and 

may serve as markers of 

metabolic maladaptation. 
 

2. Nutritional, caloric, 

exercise, medicinal or 

hormonal interventions, 

during developmentally 

critical periods in postnatal 

life can normalize these 

metabolic markers.  

Specific hypotheses  



• Assessment of reversibility of markers of prenatal metabolic plasticity in animal 

intervention studies, including life-style interventions  
 

Multi-disciplinary research program in energy metabolism 
 

• Biomedical Research Foundation, Academy of Athens, GR 

• Joslin Diabetes Center, Boston, USA 

• Liverpool Obesity Research Network (LORN), UK 

• Experimental Physiology, University of Athens, GR 

• Bariatric Center, 1st Department of Surgery, University of Athens, GR 

• Department of Nutrition and Dietetics, Harokopion University, Athens, GR 

• Endocrine & Metabolic Diseases, University of Manitoba, Winnipeg, CAN 

• Identification of markers of prenatal metabolic plasticity associated with insulin resistance 

will, in the long-term, facilitate individualized management of patients with compromised 

carbohydrate metabolism.  
 

• Advancements in the preventive management of diabetes-susceptible patients, in 

particular with life-style interventions, will considerably alleviate socioeconomic burden.    

Objectives of the return phase 

Applications & Impact 

Long term goal 



Hepatocyte levels of the scaffolding subunit  

of protein phosphatase 2A control the sensitivity  

of the AMPK/mTOR sensor system  

and modify autophagy marker responses  

to nutrient deprivation 

Aristides Lytras, MD, Ph.D. 
 

 

Biomedical Research Foundation, Academy of Athens  

Joslin Diabetes Center, Harvard Medical School 

EMBO/EMBL Diabetes & Obesity Symposium 
September 13-16, 2012, Heidelberg, Germany 



Metabolic plasticity and  

energy/nutrient sensing distortion 

in mice exposed to gestational undernutrition 

Aristides Lytras, MD, PhD1,2, Elvira Isganaitis, MD, MPH1,Yusuke Adachi, PhD1,  

Michael Chen, BSc1, Wen Kong, MD, PhD1, Aparna Sharma, MD1,  

Huijuan Ma, MD1,Vicencia Sales1, Alison Burkart, PhD1, 

George P. Chrousos, MD2, Mary Elizabeth Patti, MD1 

 

 

 

1Joslin Diabetes Center/Harvard Medical School 
2Biomedical Research Foundation, Academy of Athens 

 

Session OR18: Diabetes-Associated Genes & Pathways-Basic/Translational             

 

              OR18-6 

  
 

 

http://www.endo-society.org/


Aristides Lytras, MD, Ph.D. 

Marie Curie International Outgoing Fellow (MC-IOF-2009) 
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Reductions of the scaffolding subunit of protein phosphatase 2A contribute to 

hepatocyte energy/nutrient sensing distortion in male adult mice following 

prenatal undernutrition  

Aristides Lytras, Elvira Isganaitis, Yusuke Adachi, Michael Chen, 

Wen Kong, Aparna Sharma, Huijuan Ma, Vicencia Sales, Alison 

Burkart, George P. Chrousos, Mary Elizabeth Patti.  
 

(submitted to Endocrinology) 

 

Hormetic associations of energy/nutrient sensing system effectors with birth 

weight may explain tissue allometric scaling in mice exposed to gestational 

undenutrition.  

Aristides Lytras, Elvira Isganaitis, Yusuke Adachi, Michael Chen, 

Wen Kong, Aparna Sharma, Huijuan Ma, Vicencia Sales, Alison 

Burkart, Mary Elizabeth Patti, George P. Chrousos.  
 

(in preparation) 

Manuscripts submitted or in preparation 



Aristides Lytras, MD, Ph.D. 

Marie Curie International Outgoing Fellow (MC-IOF-2009) 

Biomedical Research Foundation, Academy of Athens, Greece 

Joslin Diabetes Center/Harvard Medical School, Boston 

Manuscripts (published) 
 

Developmental programming by maternal insulin resistance: Hyperinsulinemia, 

glucose intolerance, and dysregulated lipid metabolism in male offspring of 

insulin-resistant mice.  

 

Isganaitis E, Woo M, Ma H, Chen M, Kong W, Lytras A, Sales V, 

Decoste-Lopez J, Lee KJ, Leatherwood C, Lee D, Fitzpatrick C, 

Gall W, Watkins S, Patti ME.  

 

Diabetes. 63:688-700 (2014)  

 



Aristides Lytras, MD, Ph.D. 

Marie Curie International Outgoing Fellow (MC-IOF-2009) 

Biomedical Research Foundation, Academy of Athens, Greece 

Joslin Diabetes Center/Harvard Medical School, Boston 
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DECEMBER 2013 
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Inquiring prospects at University of Athens & BRFAA: 

 

 University hires “frozen” - Internal Lecturer promotions to   

the Assistant Professor level accelerated 
 

 80-85 % reduction in state funding to the Biomedical 

Research Foundation of the Academy of Athens (BRFAA) 

 

 BRFAA does not intend to invest in Metabolism & Diabetes 

 

 As candidate “may be not as attractive”  

 

 ... at the end “you are an M.D., you have options” …. 

Approaching JUNE 2013 .… 
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Initiation of  

Endocrinology, Diabetes & Metabolism 

Private Practice     …… 

 

…….. while always thinking about research….. 

 

JULY 2013: 



2014 

“Applying” as collaborating investigator 
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CONCLUSIONS 
 

 The MSCA offer wonderful opportunities to researchers 
 

 However, people have their own agendas not the fellow’s 
 

 A Marie Curie Fellow may be simply “hands” in another 

person’s agenda (understandable… but not pleasant) 
 

 A Marie Curie IOF/IEF may not be as strong as a “passport”, 

if the general scheme of things is not favourable 
 

 The MSCA need to protect Europe’s investment in the      

MC fellows (additional tools may be needed to support      

research activity after the end of MC fellowships?) 
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QUESTIONS 
 

 

 

What is the significance of being a Marie Curie 

Fellow Alumni? 
 

  Why? 

 
 

Greece is one of the top nations in Basketball. 
 

  Why? 

 

 



MC-IOF-2009-253131: Metabolic Plasticity 
 

“Markers of prenatal metabolic plasticity and 

their reversibility by postnatal interventions”  

 

Marie Curie - International Outgoing Fellowship (2010 -2013) 

Aristides Lytras, MD, PhD  
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Application 

 

The NCP was very supportive during the application process. 

They welcomed my visits setting appointments in at least two 

occasions.  

 

The NCP was able to convey the basic philosophy of MC-IOF, 

suggest the appropriate path to identify critical information for the 

application process and its specific requirements, and provided 

relevant brochures and guidance for web access. 

Assistance of Marie Curie 

National Contact Points 

Loula Sigala - Georgia Ritou 



Negotiation 
 

The NCP was also able to support me during the negotiation phase 

by providing information regarding the actual stage of the 

selection process and allowing a gross estimation of the time frame 

for the announcement of the final result. Indeed, the process of 

selection was delayed and no information was available at the MC-

IOF site at the time.  

 

Considering that information is crucial for planning and in fact for 

making the final commitment on a number of important issues, 

prior to a possible inter-continental translocation, this information 

provided the necessary flexibility to plan in advance. 

Assistance of Marie Curie 

National Contact Points 

Loula Sigala - Georgia Ritou 



Implementation 

So far, there have been no major implementation problems.  

 

However, several issues arise and are reason for temporary 

distress. I will communicate such issues to the NCP, in order to help 

the planning for some preventive measures for future MC-IOF 

fellows. 

 

Overall, I consider the current role of NCP very positive and a solid 

ground for further development of this important service that may 

become a “guardian angel” for MC-IOF fellows. 

Assistance of Marie Curie 

National Contact Points 

Loula Sigala - Georgia Ritou 


