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            1934:   Born in Arcadia, Greece

1951:   Graduated from Varvakeion Standard High School (Classics)

1951-1956:  Studied Physics, University of Athens, Greece, fellowship of the

             National Scholarship Foundation  

1956:  Graduated in Physics, University of Athens

1957-1958:  Served in the Greek Army

1959-1960:  Studied Theoretical Physics, University of Goettingen, scholarship of 

                    The German  Academic Office DAAD

             1961-1964:  Continued graduate studies in Theoretical Physics, Oxford and Sussex 

                                 Universities, scholarship of the Greek Atomic Energy Agency

1964:   Ph.D. in Theoretical Physics (Nuclear Physics), University of Sussex

1964:   Appointed junior research scientist, Nuclear Research Centre ‘Demokritos’, Athens

1968-1970: Appointed Research Fellow at CERN, Geneva, Switzerland 

1971-1973: Appointed Corresponding Fellow at CERN and NRC ‘Demokritos’

1975:  Visited the Max-Planck-Institut fuer Virusforschung, Tuebingen, Germany,

            started working on Theoretical Developmental Biology

1976-1979: Organised a 2 term Physics Course and Laboratory, Medical School,

              University of Athens  

1981-1982: Visited on sabbatical leave the Developmental Biology Laboratory,

                     Kings’ College London

1985:  Organised and headed the Theoretical Biology Group, NRC ‘Demokritos’

1988:  Research Director, Institute of Biology, NRC ‘Demokritos’

1992-1994: Headed the Biology Graduate School, NRC ‘Demokritos’

1995-1996:  Visited on sabbatical leave the Developmental Biology Research Centre, 

                     Kings’ College London

1999: With a grant of The Royal Society (London) collaborated with the Developmental    

          Biology Group, University of Dundee  

1999- present:  As emeritus research scientist collaborates with the Theoretical Biology  

                         Group, Institute of Biology, NCSR ‘Demokritos’

           Teaching activity  
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For several years S.P. taught different courses:

1.  Physics for medical students:  two term course (University of Athens)

 2. Quantum Mechanics, Statistical Physics and High Energy Phenomenology 

     (NRC ‘Demokritos’, Physics Graduate School)

 3.  Topics in Developmental Biology and Mathematical Methods in Biology

     (NRC ‘Demokritos’, Biology Graduate School)

                            

 Supervised: Master and PhD Theses on Theoretical Biology (University of Patras) 

     and  Developmental Biology (University of Athens)

Invited speaker in numerous Conferences, presented several posters in International 

Meetings and Conferences, gave seminars and lectures (see e.g. the lecture in 

Embryogenesis Explained (2012) organized by Richard Gordon: 

http://hoxgenecollinearitycomparisonofmodels.blogspot.com/) 

Textbooks by S.P.

1. Lecture Notes on Quantum Mechanics (edited by ΚΑΦΣ&ΦΕ, Demokritos, 1966)

2. Theory of Lie Groups (with P. Deliyannis, edited by ΚΑΦΣ&ΦΕ, Demokritos, 1967 )

3. Physics for Biology and Medical students (with S. Alivisatos, A. Angelopoulos      

   and D. Sotiriou) 3 Volumes adapted and translated in Greek from L.H. Greenberg, W.B.  

   Saunders 1975). 

4. HOX Gene Expression (Editor), Springer & Landes Bioscience 2007.
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             Research Activity

     

       Spyros Papageorgiou started his research career in Oxford in 1961 under the 

supervision of Professor Roger J. Blin-Stoyle FRS. The first problem he faced was related to 

the reaction  

                                  proton + proton  → deuteron + positron + neutrino 

a fundamental ‘hydrogen burning’ process –the first step of the chain reaction responsible 

for the energy released in the stars. The modification of the β-decay coupling constant was 
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calculated due to mesonic exchange effects. His D. Phil. Thesis (University of Sussex) was 

entitled ‘Mesonic exchange effects in allowed β-decays’.  Then he studied the β-decay 

process in light nuclei [1,2,3]. 

     On his appointment at the Nuclear Research Centre ‘Demokritos’ in 1964 he started 

working on High Energy Phenomenology and continued his research in this field when he 

moved to CERN as a Research Fellow in 1968. In particular he worked on several problems 

of Strong and Electromagnetic Interactions. In 1970-1973 he served as Corresponding 

Fellow between CERN and ‘Demokritos’[4-9].

      In 1975 after a major switch in his research, he got involved in problems of 

Developmental Biology and formulated several mathematical models based on Turing’s 

theory of Morphogenesis. Among other problems, he worked out a mechanism that 

generates pattern regulation. This scale invariance property is a fundamental feature of early 

Embryogenesis that the reaction-diffusion models fail to reproduce. The model he proposed 

achieves pattern regulation in a satisfactory approximation [10-13, 19-21].  

    He formulated a hierarchical polar coordinate model which can successfully explain the 

supernumerary outgrowths observed after 180° blastemal rotations. The polar coordinate 

model itself cannot explain the structure of these outgrowths. He proposed experiments for 

the verification of his model. The subsequent experiments were in agreement with the model 

predictions [14-18]. 

    During a sabbatical leave at King’s College (London) in 1995 he got involved in the study 

of Hox gene expressions [22-25]. After his retirement, he has being working as an emeritus 

scientist at ‘Demokritos’ and he is mainly involved in the collinearity enigma of Hox gene 

expressions [26-33]. This phenomenon has been intensively studied since it was first 

observed by E.B. Lewis in 1978. The last decade or so some genetic engineering 

experiments on mouse embryos have revealed many fascinating features of collinearity. 

Several models, based on these experiments, have been formulated in order to explain this 

collinearity. These models make use of the familiar action of enhancers, repressors and the 

other elements of the biomolecular machinery. Such biomolecular models are endorsed by 

the scientific community although they cannot reproduce or anticipate all existing data. 

    In contrast to the above biomolecular approach S. P. has proposed a ‘biophysical model’ 

since 2001 which is based on the hypothesis that physical forces cause the surprising 

collinearity phenomenon. The motivation for this hypothesis is based on the multiscale 

nature of collinearity which results from the involvement of various mechanisms from 

different disciplines (a characteristic feature of Systems Biology).  According to the 

biophysical model, a physical force pulls the Hox genes one after the other (Hox1, Hox2, …) 

from the sequestered region where the Hox cluster is inactive toward the transcription 
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factory domain where the genes are activated. Admittedly this hypothesis was beyond the 

established ideas that biochemical processes govern almost exclusively the pathways of 

development and evolution. As a result the biophysical model was not well accepted (to put 

it mildly) by the experts in the field. The exact nature of the force acting on the DNA thread 

has to be further investigated. It may be electrostatic, or a secondary intermolecular force 

acting either locally or as a result of the overall architecture of the molecular surroundings of 

the Hox cluster. An explicit model based on forces resembling the Coulomb forces has been 

worked out. This particular model can satisfactorily explain the existing collinearity data 

[28-31].  

      It has been only recently confirmed that during activation, the Hox genes are sequentially 

translocated in agreement with the biophysical model prediction. Although these gene 

translocations were explicitly observed and described they were not attributed to physical 

forces as it should be proper for reasons of scientific exactness and academic correctness. 

Instead it was vaguely stated that the Hox genes move and ‘it remains to be demonstrated 

whether such a process underlies collinear activation or is consequence of it’. According to 

the biophysical model this is a pseudo-dilemma since collinearity and gene translocations 

are inseparable and they constitute indispensable elements of a single integral mechanism 

for  Hox gene activation.

    The ultimate verification of any theory is impossible, therefore it is necessary to invent 

ever- new tests challenging the validity of the theory. Such tests for the biophysical model 

have been proposed and the experimental outcome is still eagerly awaited [31].   
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