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DISCLOSURE - AHMOZzIONOIHzH

Eipar pédog tng EOvikAg Emitponnig «BonBwkng & Agovtoloyiag» yia tig KAwvikég MeAéteg otnv EANGSQ,
Ynoupyeiov Yyeiag.

Aev maipvw apoPn yia tig optAieg pou Kat dev gipat en’ apopn cupBouvAog os kapio Qappakevtikiy Etalpeia
otnv EAAGSa 1} oto e§WTEPLKO.

To Epyaotiplo Nelpapatikr¢ DuotoAoyiag, to omoio SieuBivw amd to 2004, €xeL ta teAeutaia xpovia
XxpnuatodotnOei pe “Institutional Support” anod celpd Pappakeutikwy Etalpeiwv ota mAaiowa Epsuvntikwv
Npoypappdtwv kattou MMNZ «Moplakn & Edappoopévn Ouacloloyio» péow touv EAKE (2007-2017):
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Evolution of human life on earth

Polymerization and
Concentration of encapsulation on
biomolecules in mineral surface
greenstone hydrothermal of basin floors,
Cosmic import vent environments, symbiotic relations
of biomolecules homochiral monomers of RNA-Proteins-DNA Cell replication

BIOLOGICAL

CHEMICAL
GEOLOGIC

CcosmicCc

Physiology is the study of all the systems of
human body & their mutual relationships.
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... one day physiologists, philosophers and poets shall talk the same language ...
“an organ is made up of its function”...
Claude Bernard
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Exponential Growth of Knowledge
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Cellular Physiology
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DNA REPAIR

DIFFERENTIATION

CELL CYCLE - MITOSIS

PROGRAMMED CELL DEATH

TYPE | TYPE |l TYPE Il

Yoshinori Ohsumi

APOPTOSIS

Final stage of apoptosis
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Nobel Prize 2016
Physiology & Medicine




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

CELL DEATH
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AUTOPHAGY

Morphological characteristics Apoptosis Autophagy | Necrosis

Cell shrinkage ++
Cellular swelling -

Chromatin condensation ++
Nuclear fragmentation

Loss of plasma membrane integrity

Vacuolization

Yoshinori Ohsumi

Nobel Prize 2016
Physiology & Medicine
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Yoshinori Ohsumi, Tokyo Institute of Technology
Nobel Prize 2016
Physiology & Medicine

Core autophagy machinery
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I\ Life
Unfolds
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Into identical to:iﬁerengg:g _ ...producing over
Egg embryon: into 3 basic A\, 200 specialized
(single cell.. ~ Stemeels... cel lines.. \ el types.
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Self-Renewal

-Diffe rentiatio%-

Mature Cell
Stem Cell

| Regeneration I
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Self-Renewal
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TRANSCRIPTION REGULATION
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o o
Epigenetics
Epigenetics Regulation: the same set of genes but with

expressions (structures) of those genes during different
life stages
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POLYGAMOUS DNA

DNA works with many partners, DNA methylation, for example, influences the way that genes are expressed without changing the underlying
DNA sequence, and other epigenelic factors bind to histones to control when chromatin complexes open up and allow their DNA to be read

DNA methylation @ ¢ Environmental factors

DNA

chromatin

Histones

—~—

N

Nucleosome [
Open chromatin

23 pairs of
chromosomes packed
into the nucleus

Histone tails
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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.
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THE PRECISION MEDICINE INITIATIVE®

WHAT IS IT?

Precision medicine is an emerging approach for disease
prevention and treatment that takes into account people’s
individual variations in genes, environment, and lifestvie.

The Precision Medicine Initiative® will generate the
scientific evidence needed to mowve the concept of
precision medicine into clinical practice.

WHY NOW?

The time is right because of:

Sequencing Improved New itcols
of the human technologies for for using large
genome biomedical analysis datasets
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PRECISION MEDICINE

wearables/mobileloT/

[, W - cognitive analytical
platforms/cloud

".__environmental data

biomolecular "=y records
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biometric
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Precision medicine implies
personalization and all its benefits

« Diagnosis predicting risk of
disease "’ Patient group “
» Determining whether a treatment ;i o g ki
IS Working beneficial h' NOT beneficial
« Monitoring healthy people to futt

detect early signs of disease {% / ! %
. I Same diagnosis,

Producing safer drugs by same prescription

predicting potential for adverse  ognor tosic and -
effects earlier el and beneficia

» Targeting groups of people most likely to benefit from a drug, while
keeping its use from those who may be harmed by it

* Producing better medical products

+ Ready access to information

» Decreasing health care costs
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PRECISION MEDICINE

WITHOUT WITH
YRECISI@N MEDICINE YRECISI®ON MEDICINE
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PRECISION MEDICINE

One-size fits-all Stratified medicine Precision medicine
medicine
.. i g 00

Stratification Personalisation
Patients are grouped Patient individual.
by: Disease Preferences,

Subtypes O Clinicalfeatures

Demographics m Medication history

Clinical features Environment
Biomarkers Behaviours & habits

Biomarker

www.cancer.gov

DDA DEPAd DK

Precision medicine
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PRECISION MEDICINE

Table 1. Examples of Conditions in Which Precision Medicine Has Been Used.*
Medical Field Disease Biomarker Intervention
Cancer Chronic myeloid leukemia BCR-ABL Imatinib*
Lung cancer EML4-ALK Crizotinib®
Hematology Thrombosis Factor V Leiden Avoid prothrombotic drugs®
Infectious disease HIV/AIDS CD4+T cells, HIV viral load Highly active antiretroviral
therapy®
Cardiovascular Coronary artery disease CYP2C19 Clopidogrel’
disease
Pulmonary disease Cystic fibrosis G551D Ivacaftor*
Renal disease Transplant rejection Urinary gene signature Antirejection drugs®
Hepatology Hepatitis C Hepatitis C viral load Direct-acting antiviral agents'®
Endocrine disease Multiple endocrine neo- RET Prophylactic thyroidectomy**
plasia type 2
Metabolic disease Hyperlipidemia LDL cholesterol Statins™
Neurology Autoimmune encephalitis CXCL13 Immunotherapy*
Psychiatry Alcohol-use disorder GRIK1 Topiramate'
Pharmacogenomics Smoking cessation CYP2A6 Varenicline™
Ophthalmology Leber’s cong_enital RPEGS Gene therapy'®
amaurosis
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PRECISION MEDICINE

EGFRT790M First ALK crizotinib-resistant TCGA genomic Mutation burden
mutation identified point mutation identified characterization of found to be associated
as a mechanism of (additional ones identified in squamous cell lung with response to anti-—
resistance to TKils subsequent years) cancer completed PD-1 therapy

RET and ROS fusions discovered

Discovery of EGFR | in lung adenocarcinomas

mutations in lung i

adenocarcinomas ALK rearrangements FGFRT amplification
sensitive to gefitinib in lung cancer first described in squamous TCGA genomic characterization of
and erlotinib described cell lung cancer lung adenocarcinoma completed

1997 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Erlotinib approved Bevacizumab approved for Accelerated Accelerated approval
for second-line first-line treatment of NSCLC approval granted to ceritinib for
treatment of locally combined with chemotherapy | granted to ALK-positive lung cancer
advanced or crizotinib for in patients intolerant to
metastatic NSCLC ALK-positive crizotinib or after
lung cancer progression on crizotinib
BATTLE study launched Erlotinib approved as Erlotinib and Ramucirumab
(biopsies become more maintenance therapy afatinib approved approveq for
mainstream for NSCLC) for patients who have for first-line second-line
not progressed after treatment of treatment of
four cycles of first-line patients with NSCLC
EGFR inhibitors enter chemotherapy metastatic NSCLC
clinical development whose tumors Nivolumab approved for
have an EGFR second-line treatment of
exon 19 del or squamous cell carcinoma
L858R mut of the lung

© 2015 American Association for Cancer Research

CCR Focus ANACR
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VITAL STATISTICS:

Personmnalized Medicine oos

genes thhat are “actionable targets” (thhat means
they have been shovwn to be important in drug
response, and thhere are guidelines for using this

iNnformation clinically). These include:

DRUG (Condition)

o of patients admitted at UAB receive prescriptions

for at least one drug that has an actionable
o gene target
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Treatment landscape in prostate cancer. Courtesy of William K. Oh, MD. Months SU[VWal
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PRECISION MEDICINE
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Precision Medicine - Paradigm Shift

Symptom -Based M Algonthm -Based
lntumon vudenced Based Precusuon
Medlcme Medlcme Medlcme

Application of rules, algorithms and reference database enables
actionable clinical decision support and precise, efficient care )

Data

cﬁons
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PRECISION MEDICINE
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President Obama's Precision Medicine Initiative e

\“
State of the Union Address, 20 January 2015, USA — Budget : ‘

70 M$

A

* With NCI

* Buildinga
Cancer
Knowledge
Network

130 M$

Creation
COHORT
* Voluntary
National
Research

Cohort

* 1million
volunteers

—/

5 M$

&=

* Input from
Experts

*  Patients

groups,
bioethicists,

advocates...

N/

S

10 M$

REGULATORY @ PARTNERSHIP

Modernization

* FDAthinks
of new

evaluation
of NGS

S

Public /
Private
partnerships

e/

hitps:/www.whitehouse gov/the-press-office/2015/01/30 fact-sheet-president-obama-s-precision-med icine-initiative
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PRECISION MEDICINE
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Economic Impact of the Human Genome Project, 1988-2003

The Human Genome Project yielded a 14,000% return on investment over the 23 years of its life in
terms of economic output and a 1,25096 return on investment in terms of federal tax revenue alone

Economic output
$796 billilon

Government
Investment
$3.6 billion

Federal tax revenue uman
$48.9 billion Genome

"' Project

i

310,000 jobs In 2010 alone
State and local (3.8 million Job-years from 1998-2003)
tax revenue

$29.5 billion _ﬁ" f‘ fé ?_ﬂ"ﬁ
) [XC;Q%O 3"‘&/73\

Source: Science Progress with data from “Economic Impact of the Human genome Project,” Battelle Technology Partnership Practice,
May 201 1.
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Mapping the Wealth and Health of Nations
80 —+
Healthy
Syria
Poor N Rich S ®
75 1+ Palestine @ S o P Srilanka T
facarazs o *ia g
Hordwas © Sudan® g
2 Sick e Morocco® % o S :
= 70} Bangladesh O iyt bl GBS foitad s Tebage LF
= North Korea oS donesia , =
5 Nepal @ Slamen """‘“5"‘ ' ¢ @ virsice 8  Russia — Colour by region —
Tapkistan @ g. a,,.‘ La.m = gy -
Qz) Madagascar @ P‘;kimn @ Bolvia o @ Kazakhstan ? 3 “
< 65 Myanmar @ i s © Turimersaton v ’ ‘1“
= Ghana @  nibmces n d i a. 2
@) ; Kirkasi ——Size by population —
Cambodia @ Y P p, —
= Haitl® © Papua New Gaines i ioctn ® Namitia ®Gaben 7 e
[=¥ Erires @ P . Sudan = — ,";’ 1000 \
E 60 —}- Ethiopia .’.: 10 - | millions )
‘ 1 X @ Senegal ©Sasth Seden S g
= Gambia @ e e * Mauritania 2011 daca for all 193 UN Members and for
= ® Djitosti Hoag Kong. Kosove. Palestine. Peerto
— S Tow® @ xenya  Conga, Fep. Rico and Taiwan.
q Burkina @ Senin Documentation and
ss —H ; Rwanda @ FO”-Cm d’Ivoire B POF version for prine ar:
Niger @ Malawi @ @Geinsa .anndl :m-mlm:m:mw&
. & Sisoi ree to copy, an @
South Africa remix, buer atrribute to
Somats  Mali Cameroon @ ‘Nigeria - s =
9 Ta— - . ® Angola SXapatintel Cuts 1f you want to sec more dara visic:
L s Senuncy Mozambique @ ind
1 Zombia @ Chad www.gapminder.org
.D-n&nw.c’”‘.mm PR - s © Swasidand Verson 11 September 2012
Guinea-Bissau ° ghanistan
| Saarra Lecoe
500 1000 2000 5000 10 000 20 000 50 000

INCOME PER PERSON in US Dollars (GDP/capita, PPPS$ inflation adjusted, log scale)



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

PRECISION MEDICINE

Americans making more money are living longer than those earning less
This means gaps in life expectancy by income have grown over time.

95 yrs

90

Average life 85

88.0
expectancy
at age 50 8
80.4 1 80.4 79.3
7 W I

o

(63}

b.1920 b.1940 b.1920 b.1940 b.1920 b.1940 b.1920 b.1940
Bottom Top Bottom Top
10% 10% 10% 10%
Position in women'’s Position in men’s
mid-career mid-career
income distribition income distribition

BROOKINGS
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Exponential Growth of

Knowledge
FUNcTionAL VOLUNTARILY LOOKING
AT CAD
o e o R
MED STUDENT'S BE1 CHoICE

The Healdhh Scout
+hehealthscount-blogspot.com

1980 =7 yrs 2010 =3.5yrs

1 doubling 2 doublings

2020 = 0.2 yr = 73 days
4 doublings/yr

Doubling Time Of Medical Knowledge
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Medical
Record

Sample

Treatment
Plan

CLINICAL DATA

-

- Tissue of origin

reatment history

- Other data

MOLECULAR &
OTHER LAB DATA

Knowledge Base /
Reference Content
for Interpretation

Public

Licensed

Internal/
Proprietary

Comprehensive
View of the Patient
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PRECISION MEDICINE

Uncertainty in the Era of Precision Medicine
David J. Hunter, Dept. of Epidemiology, Harvard Medical School
N Engl J Med 375; 8:711-712, 2016

... such analysis provides evidence on the risk of disease development/recurrence but no
direct evidence regarding whether specific therapies are more or less effective within a risk

categories ...

... the new tests add to, but not replace, the information from the prior clinical tools, such
as (immunohistochemistry, tumor markers and clinical prognostic indexes) ...
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PHASES OF LIFE TIME

Muw aotpani sivat n {wn aAla npoAaBaivoupe ...
Niko¢ Kaavtlakng
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P

HUMAN RIGHTS & PRECISION MEDICINE

“You who are so-called illegal aliens must

know that N0 human being i

i[[g_ggl. That is a contradiction in terms.
Human beings can be beautiful or more
beautiful, they can be fat or skinny, they can
be right or wrong, but illegal? How can a
human being be illegal?”

Elie Wiesel writer. Nobel Peace Prize winner and
Holocaust survivor




