The effect of Nutrition and Physical activity
on the Biochemical metabolic functions
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IATPIKH EPEYNA

GENOMICS PHENOTYPE LIFESTYLE/ENVIRONMENT
Our genes can suggest what diseases A snapshot of the current state of health External factors like diet, exercise,
we might be predisposed to, but it's an that can be used to prevent, diagnose medications, microbiota and even where

incomplete picture of human health. and treat disease or improve health. we live influence our metabolic state.






PHYSIOLOGY: THE MUSIC SHEET OF THE “LIFE MELODY”
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DNA STRUCTURE
AOMH TOY DNA
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4 base pairs:

1% ;’" B Guanine
/ I Cytosine

Adenine
M Thymine

Gene (coding Non-coding
DNA) DNA



THE
HUMAN
GENOME




i‘”';s"h- | TR & o
!‘-r‘lké.ﬂ%.ﬁtwi“h
l‘ _ M PP 9 - .

ivlluﬂ. lu'v.bu.nuo .‘. cin. .n g
et iJ.IJ .wn-.w.w \hunﬂ,e.w le

of"" N M -

s WD ‘.J T ATHIOW BN an
P e cem . msas - L - »e

S — >
\0. L > B
o« -

—

T




It Is now clear that the genome that each person has
Inherited from their parents very often differ both
from each other in terms of individual base changes,
and also by the genome of other person

During the twentieth century only a few thousands of the
so called single nucleotide polymorphism were identified

But in the century that we are now passing through,the
revelation of such polymorphism is becomes more and
more Impressive .Only in the first year of the new
century the number increased by 1000 times



&* DEPARTMENT OF EXPERIMENTAL PHYSIOLOGY, MEDICAL SCHOOL, NATIONAL & KAPODISTRIAN UNIVERSITY OF ATHENS
X

STRUCTURAL CHANGES OF DNA
AOMIKEZ AANATEZ 2TO DNA

DNA Structure

eogome

Histone

o Nucl
DNA
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Nucleotide
base pairs:
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Substitution Insertion Deletion
CGGATG CGGATG l CGGATG
CGGACG CGGACTG CGGAG

b Chromosomal aiterations in a singie chcromosome

Deletion Inversion Amplification

2

Fold-back inversion

¢ Chromosomal alterations between two chromosomes

Translocation Insertion

Mitochondrial Disorders

= Mitochondria, the organellesin
your cells that convert energy,
also contain DNA.

= A mitochondrial disorder, a
relatively rare type of genetic |
disorderis caused by mutations in
nonchromosomal DNA of
mitochondria.

= Mitochondiral DNA is unique in
hatitis passed solely from
mother to child

Mitochondria

—_—

Mitochondrial DINA

The mitochondrial DNA reflects only the history of
the females in a population and so may not
represent the history of the population as a whole.
This can be partially overcome by the use of paternal
genetic sequences (non-recombining region of the Y-
chromosome)
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Epigenetics
Epleenctics Regulation: the same set of cenes but with

expressions (structures) of those genes during different
life stages
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NUTRIGENOMICS

- Individual responses to diet
- Nutrient requirements
- Food intolerance predisposition

- Methyl donors
- Bioactive compounds
- Xenobiotics

Derived metabolized compounds
Specific metabolic products

\ / DIFFERENT
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EPIGENOME

DIFFERENTIAL
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THE EPIGENETIC LANDSCAPE

Epigenetic inhibitors

CPI-1205, tazemetostat
(EZH2 inhibitors)

Pinometostat
(DOTIL inhibitor)

. GSK3326595
(PRMTS inhibitor)

il
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e

g ;f Phosphate group added
\J via phosphorylation

@ Methyl group added
via methylation
Ac Acetyl group added
via acetylation

/
Histone — [

DNA or
histone modifications

B: READERS
Detect marks

et

CPI-0610, birabresib
(BET protein inhibitors)

C: ERASERS
Remove marks

T

ORY-2001

(LSD1 inhibitor)

Epigenetic regulators
control protein

function and stability as well
as gene

transcription, DNA
replication and DNA

repair.



What is necessary to guarantee the functional
groups required for epigenetic modulation

choline
8 vitamins

betaine




What we need to synthesize methyl groups

Purines
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What happen if we lost the correct DNA methylation?

= P
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DECREASED PHYSICAL ACTIVITY IN HUMANS

Occupational, House holding, Transport & Recreational

OBSERVATIONAL EVIDENCE
VATIONAL EVIDENCE S  CLINICAL STUDIES



Inflammation
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C Multi-omics changes in response to acute exercise
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DNA hypomethylation in

muscle tissue at

PGCla, TFAM, PPARD, PDK4

RUNX1, MEF2A, THADA,

NDUFC2, ADIPOR1, ADIPOR2,

BDKRB? [59, 78, 84]

Altered DNA methylation

in adipose tissue at
18 obesity* and 21 T2D**

genes [85]

miR-23 down-regulation
in muscle tissue [86]

TYPE 2 DIABETES OR

OBESITY

/( Global and specific DNA
hypomethylation in

leukocytes at
EGF, MIR21, MIR210 [60]

miR-16, miR-21, miR-
126 up-regulation in
muscle tissue [94]
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614 hypoacetylation ln\
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Global DNA
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Exercise is effective in the primary prevention of 35 chronic diseases.

« Accelerated biological
aging/premature death,
« |ow cardiorespiratory

fitness (VO2max), .
e sarcopeniq, .
« metabolic syndrome, .
« Obesity, .
* insulin resistance, .
« prediabetes, .
« type 2 diabetes, .
« non-alcoholic fatty liver

disease, .

« coronary heart disease,
« peripheral artery disease, ¢

-/ Paoli A. - University of Padua

hypertension,

stroke,

congestive heart failure,
endothelial dysfunction,
arterial dyslipidemia,
hemostasis,

deep vein thrombosis,
cognitive dysfunction,
depression and anxiety,
osteoporosis,
osteoarthritis,

balance,

bone fracture/falls,
rheumatoid arthrifis,

colon cancer,
breast cancer,
endometrial cancer,
gestational diabetes,
preeclampsia,
polycystic ovary
syndrome,

erectile dysfunction,
pain,

diverticulitis,
constipation,
gallbladder diseases

Booth et al. Compr Physiol. 2012 Apr;2(2):1143-211



PHYSICAL ACTIVITY IN GREECE

Sport centers Cyms it is part of every day life in Holland (25%) in Germany (19) but not In Greece (2%),in
Bulgaria (3%), Hungary (3%), Italy (3%) and Romania (3%).

Physical activity and exercise in parks and outdoor spaces is surprisingly out of every day life in Greece only
27%.

The rerelationship between physical activity and Ageing ,and the use of exercise as a method for longevity
and physical/mental well-being are recognized in Finland (33%),in Sweden (30%) in Denmark (30%) but
not in Greece only (7%).
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All-cause mortality



