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Citizenship:  Naturalized US Citizen 
 
Education: 
1964 Second Deck Officer, Merchant Marine College, Athens, Greece 
1968 B.S., University of Athens, Greece 
1975 Ph.D., University of California, Berkeley (Biochemistry) 
 
Postdoctoral Training: 
Research Fellowships: 
1975-1977 Postdoctoral Fellow, Department of Medicine, University of California, San Francisco 
1977-1978 Research Associate, Department of Chemistry, Massachusetts Institute of Technology, 

Cambridge 
1978-1979 Research Fellow, Department of Pediatrics, Harvard Medical School, Boston 
1978-1979 Research Fellow, Metabolism Div., Dept. of Medicine, Children's Hospital Medical Center, 

Boston 
1979-1981 Research Fellow, The Medical Foundation, Inc., Boston 
 
Academic Appointments: 
1979-1982 Research Associate, Department of Pediatrics, Harvard Medical School, Boston 
1982-1984 Assistant Professor of Pediatrics-Biochemistry, Dept. Pediatrics, Harvard Medical School, 
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1984-1987 Director, Section of Molecular Genetics, Associate Professor of Medicine & Biochemistry, 

Boston University Medical School 
1987-  Director, Section of Molecular Genetics, Professor of Medicine & Biochemistry, Boston 

University Medical School 
 
Hospital Appointments: 
1979-1984 Research Associate, Metabolism Division, Department of Medicine, Children's Hospital 

Medical Center, Boston 
 
Other Professional Positions and Major Visiting Appointments: 
1968-1969 Research and Teaching Assistant, Department of Food Chemistry, University of Athens, 

Greece 
1969-1975 Teaching Assistant (five quarters) and Research Assistant (remainder of time), Dept. of 
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1984-  Instructor, Department of Oral Biology, Harvard Medical School, Boston 
1986-  Professor of Biochemistry and Medicine, University of Crete Medical School, Crete, Greece  



 2 

 

 

 

 
 
Awards and Honors: 
1964 Merchant Marine College: First in class 
1968 University of Athens, Department. of Chemistry: First in class 
1983 Established Investigator Award of the American Heart Association 
 
Memberships, Offices and Committee Assignments in Professional Societies: 
1981 Biophysical Society 
1981 American Chemical Society 
1981 Electrophoresis Society 
1981 Fellow, Council on Arteriosclerosis, American Heart Association 
1982 American Institute of Nutrition 
1983 American Society of Biological Chemistry and Molecular Biology 
 
Major Current Research Interests: 
1. Structure-function analysis of human apolipoproteins by in vitro mutagenesis of the genes and 

analysis of the properties of the variant proteins. 
2. Transcription factors and mechanisms involved in the regulation of the human apolipoprotein 

genes. 
3. Genetic variation in human apolipoproteins, identification of aberrant DNA and protein forms in 

diseases associated with high plasma cholesterol. 
4. Post-translational modifications of human apolipoproteins and functional significance. 
5. Effect of dietary factors on apolipoproteins as they relate to the pathogenesis of atherosclerosis. 
 
A. Description of Ongoing Research Projects 
Lipoproteins are macromolecular complexes of lipids and apolipoproteins, which are involved in 
cholesterol transport and cholesterol homeostasis. During the past 15 years our laboratory has cloned 
most of the apolipoprotein cDNAs and/or genes and has described genetic variations in 
apolipoproteins that are associated with human diseases. We have also identified the regulatory 
elements which are involved in the regulation of transcription of the apoA-I, apoA-II, apoA-IV, apoB, 
apoCII and apoCIII genes and several factors bound to them, and have assessed their importance for 
hepatic and intestinal transcription. Currently, we have two major research objectives:  
I. Mechanisms of transcriptional regulation of the apolipoprotein genes in vivo and in vitro. This 
includes a) elucidation of the role of hormone nuclear receptors and factors bound to the apoCIII 
enhancer on the transcriptional regulation of the apoA-I, apoCIII, and apoA-IV gene cluster; 
b) elucidation of the importance of the hormone nuclear receptors and apoCIII enhancer for 
apolipoprotein gene regulation in vivo using in vivo footprinting, antisense methodologies, and 
transgenic mice. The combined in vitro and in vivo approaches may provide new insights on the 
mechanisms responsible for apolipoprotein gene regulation that may affect the plasma apolipoprotein 
and lipoprotein levels.  
II. Elucidation of the structure-function relationship of human apoA-I and apoE. a) by in vitro 
mutagenesis of the corresponding genes and analysis of the properties of the protein products; and b) 
by using transgenic methodologies. ApoA-I is involved in the reverse transport of cholesterol and the 
activation of the enzyme LCAT. ApoE is responsible for the clearance of lipoprotein remnants and 
recently has been implicated in Alzheimer's disease. Pertinent questions are: domains of the two 
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proteins involved in lipid and receptor binding, in activation of enzymes, as well as the role of apoE in 
the pathogenesis of Alzheimer's disease.  
 

B. Description of Dr. Zannis' Position in the Boston University Cardiovascular Institute Brochure 
A Professor of Medicine and Biochemistry, he was recruited to the Whitaker Cardiovascular 

Institute in 1984 to head the new Section of Molecular Genetics.  He has overseen the growth of the 
section to the current level which includes two associate professors (Dr. Nelson Ruiz-Opazo and Dr. 
Victoria Herrera), and two assistant professors (Dr. Margarita Hadzopoulou-Cladaras and Dr. Eleni 
Zanni).  Drs. Zannis and Ruiz-Opazo are Established Investigators of the American Heart Association. 
 Dr. Herrera is a Syntex scholar.  Prior to his recruitment to the Institute, Dr. Zannis had made novel 
contributions in the lipoprotein field which include apolipoprotein synthesis, post-translational 
modifications and genetic variations, the genetics of apolipoprotein E and its involvement in type III 
hyperlipoproteinemia, the cloning of cDNAs and/or genes for apoA-I, apoE, and apoCIII. At Boston 
University, Dr. Zannis, Dr. Cladaras and colleagues completed the cDNA structure of apoB and apoA-
IV and have studied the structure and functions of several apolipoproteins and the regulation of 
expression of their genes.  
 
C. Research Interests in Lay Terms 

Lipoproteins are complexes of lipids and proteins that carry cholesterol and other lipids in the 
bloodstream. The protein components are called apolipoproteins. They are synthesized in our liver 
and intestine and distribute cholesterol and other lipids to different organs and cells in our body. 
Their function is to either deliver or remove cholesterol from cells. Some proteins on the cell surface 
(called receptors) and other proteins (called enzymes) present in our plasma participate in this 
process. When the apolipoproteins or the receptors or some of the other proteins are changed 
(mutated), then cholesterol and/or triglycerides accumulate in our bloodstream. This in turn causes 
clogging of the arteries, atherosclerosis, in human patients and experimental animals.  

Dr. Zannis' research has focused on the structure and functions of the proteins that carry cholesterol 
in the bloodstream. Starting in the late 1970's he characterized changes in some of these proteins 
(mutations) that are associated with high plasma cholesterol. Subsequently he isolated (cloned0 the 
genes of most of these proteins and he is now studying how these proteins work in a test tube, in 
human cells, or in the entire animal. He is also studying what controls the synthesis of these proteins. 
In some instances it is beneficial to increase or decrease the production of some of these proteins to 
reduce the risk of cardiovascular disease. For instance, high levels of one of these proteins, the apoA-I, 
protect from atherosclerosis and heart disease. Also, high levels of another protein, the apoE, protect 
from atherosclerosis, whereas mutations absence of this protein causes very high plasma cholesterol in 
humans and experimental animals and results in atherosclerosis and heart disease.  

Another interesting story is the discovery, back in 1980, that apoE has three major subtypes in 
humans: the apoE2, apoE3 and apoE4, which are inherited. People who have the apoE2 form are prone 
to atherosclerosis and heart disease. Surprisingly, people who have the E4 form have three times 
higher risk than normal in developing Alzheimer's disease. Using test tube and animal experiments, 
we are trying to figure out how apoE functions normally and how the apoE functions are altered in 
Alzheimer's disease.  
 

D. Potential Benefit to the Public 
1. The discovery of changes (mutations) in proteins, which can cause high plasma cholesterol, permits 

early diagnosis of the carriers by new protein and DNA tests that are 100% accurate.  
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2. Some of the new genes that have been isolated may in the near or distant future be used for 
manufacturing proteins or protein derivatives that have beneficial pharmacological properties or in 
gene therapy. 

3. Understanding how we can control the synthesis of certain proteins, for instance apoA-I and apoE, 
may lead to the development of new drugs for the prevention and/or treatment of cardiovascular 
disease.  

4. Understanding how apoE functions may help in the development of new drugs for slowing down 
or the prevention of Alzheimer's disease.  

 
Previous Research Interests: 
1. Enzyme mechanisms 
2. Enzymology with emphasis on proteolytic enzymes and enzymes of purine metabolism. 
3. Human inborn errors of metabolism. 
 
Teaching Experience: 
1. 1981 to 1997: I taught in the courses of Advanced Biochemistry (HST141 and Biochemistry 700b) at 

Harvard Medical School. 
2. 1984 to 1999: I taught in undergraduate and graduate courses of Biochemistry and Molecular 

Biology (ME760, ME766, MED ME556 and GMS BI778) at Boston University Medical School. 
3. 1985-1999: I organized and taught the course Molecular Basis of Human Disease and Biochemistry 

I at University of Crete Medical School. 
4. 1994-1997: I taught in the Advanced Medical Genetics Program of Brandeis University 
 
Research Publications 
97 original peer-reviewed articles;  
32 review and book chapters.  
 

Research Support  
Research has been supported throughout the years from the following sources: 
• National Institutes of Health (NIH) 
• National Science Foundation (NSF) 
• American Heart Association (AHA) 
• March of Dimes Birth Defects Foundation 
• Hood Foundation 

• American Egg Board 
• American Diabetes Association 
• Alzheimer's Association 
• Medical Foundation of Boston 

 
 
Administrative Experience: 
I. 1984-2000. Organized and directed the Section of Molecular Genetics at Boston University. 
 Duties: Remodeling of the research laboratories, purchase of equipment, recruitment of junior 

faculty, establishment of molecular biology facilities and transfer of molecular biology expertise to 
other research laboratories of the medical school.  Currently, the section has one associate professor 
and two assistant professors with independent funding. All three faculty have obtained career 
awards from the American Heart Association. The total research funds of the section exceed 
$500,000 per year and the support by the university has been approximately $30,000-50,000 per 
year. 
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 The core laboratories for molecular and cellular biology were established with NIH funding for 
facilities and equipment. The facilities include tissue culture laboratories, fully equipped molecular 
biology laboratories, a DNA synthesizer and a peptide synthesizer and an in situ hybridization 
facility. 

II. 1985-1998. Designed the research laboratories of the University of Crete School of Medicine in 
collaboration with the German architect, Professor Walter Gabelman in 1985. The laboratories have 
a total of 60,000 square feet of space and include core facilities and individual laboratories. I have 
participated in the Recruitment and Promotion Committee of approximately 80 faculty of different 
ranks to date in the medical school during the 1985-1998 period. 
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