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Open Science = Knowledge for Everyone

Agora vs. Clergy
Ancient Greece vs. Ancient 

Egypt



THE SCHOOL OF ATHENS: AGORA by Raphael







Intelligence vs. Artificial Intelligence 





“Πολλά τα δεινά κ’ουδέν ανθρώπου δεινότερον
πέλλει….”

'There are many wonderful things and nothing is 
more wonderful than the human ...”

Σοφοκλής

Sophocles 

496-406 BCE



HUMAN COMPLEXITY:  POST(EPI)GENOMIC ERA

Human genome:

About 3+3 billion bases, 98% formerly “junk DNA”, 40-60% retroviral!

About 20 thousand protein-coding genes

About 24 thousand ncRNA-coding genes

About 16 thousand pseudogenes

About 100-140 thousand transcripts

(mRNAs, ncRNAs = miRNAs, lncRNAs, piRNAs, cRNAs, eRNAs)

About 200-260 thousand proteins

Single nucleotide polymorphisms (snp’s or snv’s), 

microsatellites or copy number variants : (91.1 vs. 0.9%)

>25 million snp’s (snv’s), 1.5 million indels

About 20 million microsatellites

>5000 cnv’s (many million bases), > 100 k disease-related mutations

>60% of promoters have CpG islands,   >1 million reg. regions 

Superenhancers



EPIGENETICS (Epi)mutations
S



~ 100 billion neurons (100x1012) x >10.000 synapses per neuron 
= >1018  synapses)  
~ 100.000 km of fibers
~ 1 trillion or more glial cells
~ 1.25 terabytes (recalculated ~1.4 petabytes)
~ 15 Watt lamp (2% of BW uses 20% energy)



Plasticity

HUMAN COMPLEXITY: SOME HUMAN BRAIN NUMBERS



Complex Systems

•Multiple interactants

•Self-organizing

•Adapting through feedback loops

•Resilient to perturbations

•Emergent properties



Emergent Properties

•Earth Ecosystem

•Earth Life (Biosphere)

•Human beings

•Human intellect/soul

•Human civilization



Pythagoras 6th century BCE

COMPLEXITY



Disturbing

Forces

Harmony

Equilibrium

Balance

Counteracting

Reestablishing

Forces

IIIIII

Stressors Homeostasis
Adaptive

Response
(Physical,

Emotional) Pythagoras= Harmony

Alcmaeon=Iso-nomia

Hippocrates= Eucrasia

Epicurus= Eustatheia

Walter Cannon= Homeostasis

Complex Systems Theory

QiiYin Yangi



“Αρμονία δ’εστί πολυμιγέων ένωσις και δίχα

φρονεόντων συμφρόνησις”

“Harmony is the union of multiple mixed 

components and the  agreement  of the 

opposites”

Αλκμαίων Κροτωνιάτης
Almaeon of Croton

Complex Systems



Stress is the State of  Threatened 
(or Perceived as Threatened for us 

Humαns) Homeostasis for any 
Complex System



Chaisson E, New Scientist 2009



Man and his/her civilization are of unique complexity

in the known universe.

Complex systems are in a dynamic disequilibrium

that requires energy to be sustained.

Complex systems have organizing principles and 

follow mathematic rules.



SYSTEMS  BIOLOGY, SYSTEMS MEDICINE

NARRATIVE AND PRECISION MEDICINE
P4 MEDICINE (predictive, personalized, preventive, participatory)



Έκρηξη Δεδομένων



Why do we need artificial intelligence?



Let us add another dimension….





The problem of dimentionality…



darkdna.gr



What is Artificial Intelligence 
and Machine Learning?



Artificial Intelligence…



Machine Learning Process

Define target

Prepare data

Construct modelEvaluate model

Develop model



Applications of AI and ML in the Life 
Sciences

Precision Medicine: 

omics and clinical data used in 

the diagnosis, prevention, 

prognosis, and therapy of 

diseases



Transcriptional and posttranscriptional 
models of gene regulation

Model discovery on 

methylation

Genomics through image processing

Genomic comparisons

Applications of AI and ML in the Life 
Sciences



Applications of AI and ML in the Life 
Sciences

Development and Evaluation of Medicines

Drug Discovery Clinical Trials



We NEED drugs!



darkdna.gr

We can screen and repurpose 
all known FDA approved 

drugs 

(special focus on orphan 
ones)

against all known 
pharmacological targets



The Brave New World is 
Here !!


