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Ο ρόλοσ τησ Μοριακήσ Βιολογίασ
ςτην εμφάνιςη & εξέλιξη
των χρόνιων νοςημάτων



Δεν υπάρχει ςφγκρουςη 
ςυμφερόντων



«THE GENE» HYPOTHESIS

«all hereditary 
and genetic 
information exist 
in the sperm»

ΑΝΑXΑGΟRΑS

(500 - 428 B.C.)

«species evolution 
theory»

ΑΝΑXΙΜΑΝDRΟS

(611-546 B.C.)



From the 20th .....
.....to the 21st century

April 1953

April 2003

1809 - 1882



MICROARRAYS 
GENE PROJECTS



GENE EXPRESSION
IN DIABETES MELLITUS

• Studied 6.451 genes where 
hyperglycemia modified the 
expression of 85

• Insulin treatment normalized 74

• …while modified the expression of 
29, previously normal .!!!

• But 11 remained unchanged

Sreekumar R, Halvatsiotis P, Nair S.
Diabetes 51:1913-20, 2002



GENOME & DIABETES MELLITUS

Gene Expression Profile in Skeletal 
Muscle of Type 2 Diabetes and the 
Effect of Insulin Treatment 

Raghavakaimal Sreekumar, Panagiotis 
Halvatsiotis, et al Diabetes 51:1913-
1920, 2002 

Fold Gene name 

Structural/contractile genes 

2.9* Calmodulin Type I 

2.1* Troponin I fast-twitch 

2.1 Troponin C fast-twitch 

2.0* Skeletal muscle C-protein 

2.0 Troponin I slow-twitch 

1.9 Tropomyosin

Stress response/energy 

metabolism 

3.2 Heat shock protein, 70 kDa

2.0 NADH dehydrogenase-

ubiquinone

Growth factor/tissue development 

2.9 IGFBP-5 

2.2* MCL1 

2.1* Cadherin FIB3 



«DIABETOGENIC» GENES



SINGLE NUCLEOTIDE POLYMORPHISM

10.000.000 SNIPs

Polymorhism if present in <1%

Linkage studies

p < 5 x 10-7



HAPLOTYPES



«DIABETOGENIC» GENES



TCF7L2

• Type 2 susceptibility 
gene (linkage study 
in Iceland)

• Widely replicated in 
type 2 diabetes

• Caucasians and 
Africans, lower in 
Asian



KCNJ11

Defected insulin 
secretion

Coding of Κir6.2 
subunit, in

ΑΤΡ- sensitive Κ+

channels

(ages <6 mo)



FTO GENE



CDKN2A/B 
& CARDIOVASCULAR DISEASE 



HERITAGE FAMILY STUDY



ΑΠΟΔΟ΢Η ΢ΣΗΝ Α΢ΚΗ΢Η



Α΢ΚΗ΢Η - ΓΟΝΙΔΙΑΚΟ ΤΠΟ΢ΣΡΩΜΑ & 
ΙΝ΢ΟΤΛΙΝΙΚΗ ΕΤΑΙ΢ΘΗ΢ΙΑ



ΜΕΣΑΒΟΛΙΚΕ΢ ΠΑΡΑΜΕΣΡΟΙ 
& ΑΠΛΟΣΤΠΟΙ



COMMON GENETIC BACKGROUND



COMMON VARIANTS - MULTIPLE DISEASE 
& DIABETES

THYROID DISEASES REUMATOID ARTHRITIS MULTIPLE SCLEROSIS

ATOPIC DISEASES S. L. E. ASTHMA





Glucose (a)

insulin (b)

profiles

normal 
(closed boxes)

IUGR 
(open circles) 

children, 
Hofman P L et al. JCEM 1997;82:402-406



Mean carotid IMT, 

according to thirds of the distribution of current weight 

and maternal energy intake in late pregnancy.

Gale C R et al. Arterioscler Thromb Vasc Biol 

2006;26:1877-1882













ENVIRONMENTAL EFFECTS

• DISRUPTIVE (teratogenesis) mutations

• ADJUST (developmental plasticity) epigenetics



METHYLATION 
PROMOTER ACTIVITY

micro RNA
HISTONE ACETYLATION

1

3

2
DNA
repair



Lower maternal carbohydrate in early pregnancy is associated with higher umbilical cord 

RXRA chr9:136355885+ methylation in the PAH cohort. 

Godfrey K M et al. Diabetes 2011;60:1528-1534



Child’s %fat mass & fat mass at age 9 years

increase with higher umbilical cord 

RXRA chr9:136355885+ methylation

Godfrey K M et al. Diabetes 2011;60:1528-1534



ENVIROMENT & EVOLUTION

• Parental inheritage

• Polymorphisms (SNIPS)

• Cell types

EPIGENOMICS



PARENTAL EPIGENOMICS



CHRONIC DIABETES COMPLICATIONS

• Diabetic complications progress in spite of 
glucose control

DCCT       & UKPDS





Profiling histone lysine methylation in blood cells

from type 1 diabetic (T1D) patients vs healthy control subjects. 

Miao F et al. Diabetes 2008;57:3189-3198



Validation of histone methylation alterations and quantification of histone 

methylase/demethylase mRNA levels in type 1 diabetic patients and healthy control subjects. 

Miao F et al. Diabetes 2008;57:3189-3198



Circulation Research October 29, 2010 vol. 107 no. 9 1058-1070 

Oxidative Stress and
Diabetic Complications
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GESTATIONAL DIABETES



OXIDATIVE LOAD
IN GESTATIONAL DIABETES

skeletal muscle SOD activity plasma hydrogen superoxide

Halvatsiotis et al: American Diabetes Association Meeting 2010
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INFLAMMATORY MARKERS

ICAM

E-SELECTIN INFγ



sVASCULAR ENDOTHELIAL GROWTH FACTOR RECEPTORS ( pg/ml)

NGT GDM P values

sVEGFR-1 1746.24 ± 36.8 2239.03 ± 170.5 0.004* 

sVEGFR-2 1230.92 ± 234.2 6759.52 ± 1071.5 0.0004*

p
g/

m
l

sVEGFR1

sVEGFR2



Φ.Τ ΣΔΚ Φ.Τ ΣΔΚ

ATF2 7,17 52,16 CCL25 50 44,08

GATA3 2,08 5,17 CXCL14 35,64 3,14

ILIORA 50 22,9 CXCL3 22,08 0,4

IL12A 49,01 26,49 CXCL5 26,66 3,4

IL12B 50 33,58 CXCL6 27,53 0,88

IL13 71,55 50 FADD 12,89 0,21

IL13RA1 75,8 50

IL17C 71,3 50

IL17RA 18,84 13,5

IL4R 50 14,42

IL6R 11,38 0,04

IL6ST 25,22 4,79

IL7 20,24 0,57

INHA 19,28 0,72

TYK2 40,25 18,61

GESTASIONAL 

DIABETES 

EPIGENETICS









OBESITY & EPIGENETICS



Cardiovascular epigenetics



Epigenetics. 2011 Jul;6(7):828-37. Epub 2011 Jul 1.

DNA methylation in white blood cells: 
association with risk factors in epidemiologic studies.

CANCER & EPIGENETICS



Clin Dev Immunol. 2012;2012:974648. doi: 10.1155/2012/974648. Epub 2011 Sep 14.

REUMATOID ARTHRITIS & CVD



reduced birth weight

poor developmental and psychological outcomes

increased risk for diseases

behavioral disorders later in life

PERINATAL SMOKING EXPOSURE





BARIATRIC WEIGHT LOSS

Loss of 30 kg

4 mo







DOES EXERCISE REMODELS DNA 
METHYLATION PROFILE 



PGC1a & Α΢ΚΗ΢Η



Effect of 4 w of exercise on skeletal muscle & adipose tissue
PPARγ & PGC-1α 

in normal glucose-tolerant (NGT) 
and in IGT or type 2 diabetes (T2D). 

Ruschke K et al. Eur J Endocrinol 2010;162:515-523







TAI CHI

Evid Based Complement 

Alternat Med. 2012; 2012: 841810. 



Epigenetic aspects 
of post-traumatic stress disorder

Disease Markers 30 (2011) 77–87 77



DIURNAL METHYLATION
CIRCARDIAN RHYTHM & CHRONOTHERAPEUTICS

J Cell Sci. 2010 Nov 15;123(Pt 22):3837-48



Balancing histone methylation
activities in psychiatric disorders

Trends Mol Med. 2011 17(7): 372–379. 

Red marked 
KMT/KDM
are implicated in
neurodevelopment 
or psychiatric disease

Simplified scheme for 
selected
mono- and trimethylated
histone lysine 



Int J Obes Rel Metab Disord, 2003, 27:1447-52



BACTERIA & HEALTH

PERIODONTITIS & MI

YOGURT & PROBIOTICS



MICROBIAL ENVIRONMENT
& METABOLIC SYNDROM

•100 trillion bacteria

•10% of our cell 

population

•17 certain 

polymorphisms    

responsible for high 

LDL & low 

glutathione



HOW HUMANS WE ARE?



EPIGENETICS 

INFILTRATING

EVOLUTIONARY

REVERSAL 

PROCCESS




