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THE HUMAN GENOME PROJECT

http://www.sciencemag.org/
http://www.nature.com/



THE HUMAN GENOME PROJECT

achievements

3.1 billion letters (A, T, C, G)

20 000 – 25 000 genes 

(roundworms have 19 000!!!!)

2% of our genome is active



WHAT TELLS OUR GENOME 

which genes to work?

how?

when?



Database for 10 464 "disease genes“

Database of human genes (~ 20 000)

Public resource for genes finding



genetic difference between humans and chimpanzees is only

1.5 %

GENOME COMPARATIVE ANALYSES

Georgieva M., 2013



THE MYSTERY OF IDENTICAL TWINS 

Age 5 Age 55 

Identical genomes Identical genomes

Suffer from different diseases

Age differently

Georgieva M., 2014



100  TRILLION CELLS

200 CELL TYPES 

78  ORGANS

THE HUMAN BODY

46 CHROMOSOMES



Adapted from Waddington, 1953; animation Georgieva, M. (2013) 

Lung cell

Brain cell

Skin cell

THE MANY FATES OF A CELL



Image by National Geographic

EPIGENETICS

EPIGENETICS means “above the genetics”

It provides information beyond DNA sequence.

Practically,

It tells identical genomes to express differently.



THE MYSTERY OF IDENTICAL TWINS 

UNRAVELED  

Age 5 Age 55 

Identical genomes Identical genomes

Similar epigenomes Different epigenomes



EPIGENETICS IN  ACTION

GENOMEENVIRONMENT EPIGENOME

smoking

drinking 

eating a lot

lack of physical activity



https://www.celgene.com

MECHANISMS OF EPIGENETICS

Chromatin structure

Non-coding RNAs

Histone post-translational 
modifications

DNA methylation



CENTRAL ROLE OF EPIGENETICS IN  B IOLOGY 

AND MEDICINE

E p i g e n e t i c         r e g u l a t i o n

genome stability

cell differentiation

development

cancer

non-cancerous:
Parkinson

Alzheimer’s
allergies

d y s

failure in development:
early stage embryo death; abortions
syndromes: Angelmann, Beckwith-

Weidermann
Silver-Russel; Prader-Willi



http://www.humgen.biozentrum.uni-wuerzburg.de

EPIGENETIC GENOME REPROGRAMMING



Saitou M et al. Development 2012;139:15-31



LIST OF EPIGENETIC D ISEASES



In a nutshell

The epigenetic mechanisms regulate our genes

The environment influences the epigenetic mechanisms

ART could change epigenetic regulation



OUR EPIGENOME

could lead to

millions of different interpretations



Treat your epigenome wel l  

I t  i s  for your grand - and great-grandchi ldren  
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