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When Pembrey, Bygren and Golding 
looked at the sons of those 166 
early smokers, it turned out that 
the boys had significantly higher 
body mass indexesthan other boys 
by age 9. That means the sons of 
men who smoke in prepuberty will 
be at higher risk for obesity and 
other health problems well into 
adulthood Χ 

Pembrey, Bygren, Golding and their 
colleagues concluded in the 
European Journal of Human 
Genetics paper. In other words, you 
can change your epigenetics even 
when you make a dumb decision at 
10 years old. 
If you start smoking then, you may 
have made not only a medical 
mistake but a catastrophic genetic 
mistake. 
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Cellular Differentiation: an Epigentic process Differentiation occurs numerous times 

during the development of a multicellular

organism as the organism changes from 

a single zygote to a complex system of

tissues and 200 cell types (genetically 

identical.. each with its own epigenetic 

and morpho-functional characteristics)..

Gametogenesis. Maturation of germ cells is characterized by an 

impressive degree of cellular restructuring and gene 

regulation that involves remarkable genomic reorganization.

These events are finely tuned, but are also susceptible to the 

introduction of various types of erroré 
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Nature 447, 425-432 (24 May 2007)
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http://en.wikipedia.org/wiki/Multicellular_organism
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SYNERGISM ?!
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We may represent the environment as a continuous 

stream of information (simple: photons: individual 

packages of E = M = Information) or complex (organic 

molecules, viruses etc) interacting with our cells 

[membrane or transmembrane receptors, 

signal transduction proteins, nuclear receptors, 

genome (Dna + epigenome)] forcing them to adapt



This is the archive 
site of the U.S. 
Department of 
Energy's Human 
Genome Project.

The HGP-story 

began in the '80s..  



Epigenetics may provide hope that we are 

more than just the sequence of our genes

Transgenerational effects écould help to explain 

the rapid increases in certain common diseases in 

countries with modern health care and lifestyles

To celebrate the first 10 years of Nature Reviews Genetics, we asked eight leading researchers for their views 

on the key developments in genetics and genomics in the past decade and the prospects for the future. Their 

responses highlight the incredible changes that the field has seen, from the explosion of genomic data and 

the many possibilities it has opened up to the ability to reprogramme adult cells to pluripotency. The way 

ahead looks similarly exciting as we address questions such as how cells function as systems and how 

complex interactions among genetics, epigenetics and the environment combine to shape phenotypes

.. after a decade of criticism, controversy and success, 

the interpretation of genomes (as expected) lags 

far behind the progress in genome sequencing 
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[A] systems-level understanding of what life is may 

materialize as one of the major ideas of biology
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http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml

1985 May Robert Sinsheimer convenes the first meeting on sequencing the human genome at the University of California, Santa 

Cruz; October Renato Dulbecco introduces his idea of sequencing the human genome at a talk organized by the Italian embassy in 

Washington,DC. Charles DeLisi of the U.S. Department of Energy (DOE) has the idea of mapping and sequencing the human 

genome while reading a draft report on heritable mutations from the congressional Office of Technology Assessment (OTA). 

1986 February: Sydney Brenner sends a letter to the European Commission in Brussels, urging a concerted program to map and 

sequence the genomes of various organisms. March: A group from Los Alamos National Laboratory, led by Mark Bitensky, 

convenes DOE's first meeting on sequencing the human genome, held in Santa Fe, New Mexicoé.

é Dulbecco publishes a commentary on sequencing 

the human genome in Science. 

é James Watson organizes a rump session on the 

genome project at a Cold Spring Harbor Laboratory 

symposium on the molecular biology of Homo 

sapiens. Watson invites Paul Berg and Walter 

Gilbert to co-chair the session, which reveals 

considerable opposition to the DOE program 

among molecular biologists.DeLisi C. Meetings that changed the world: Santa Fe 1986: 

Human genome baby-steps. Nature. 2008 Oct 16;455(7215):876-7.

The HGP-story began in the '80s..  



¢ƘŜǊŜ ǿŀǎΣ ƘƻǿŜǾŜǊΣ ǳƴŀƴƛƳƛǘȅ ŀōƻǳǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǇƻǘŜƴǘƛŀƭ ǾŀƭǳŜ ǘƻ ǎŎƛŜƴŎŜ όƎŜƴŜ ǊŜƎǳƭŀǘƛƻƴΣ 
developmental biology, evolution) and to medical applications such as genetic disease and cancer. 
Interestingly, there is no record of discussion on what is perhaps the greatest beneficiary 
of the sequencing revolution τinfectious disease.

There was widespread 
disagreementover 
whether it made sense 
to sequence a genome, 
more than 80% of 
which we already 
knew was non-coding. 

There was also great 
concern over the 
ability to achieve 
sufficiently low error 
rates at reasonable 
cost, and over the 
US$3-billion price tag.

Not to mention the 
boring and repetitive 
nature of the project. 
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DeLisi C. Meetings that changed the world: Santa Fe 1986: 

Human genome baby-steps. Nature. 2008 Oct 16;455(7215):876-7.



1992 Low-resolution genetic linkage map of entire human genome published. 
Guidelines for data release and resource sharing announced by DOE and NIH.

http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml

Profit-making competition 
entered genomicsin 1992
when Craig Venter, a 
specialist in gene sequencing 
at NIH, leftto head a new 
private center called The 
Institute for Genomic 
Research (TIGR).. Venter
predicted that TIGR would 
track down one thousand 
genes daily and would 
identify the majority of 
human genes within three to 
five years. In 1998, Venter 
moved to a new, for-profit 
company called Celerathat 
aimed to sequence the 
entire human genome by 
2001 using rapid new 
automated machines ,,,



http://www.wiley.com/college/boyer/0470003790/cutting_edge/shotgun_seq/shotgun.htm



1995 Moderate-resolution maps of chromosomes 3, 11, 12, and 22 mapspublished. 
Physical map with over 15,000 STS markers published. First (nonviral) whole genome sequenced 
(for the bacterium Haemophilus influenzae).  Sequence of smallest bacterium, Mycoplasma genitalium, 
completed; provides a model of the minimum number of genes needed for independent existence.

http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml



1996 Methanococcus jannaschii genome sequenced; confirms existence of third major branch of life on 
earth. DOE initiates 6 pilot projects on BAC end sequencing. DOE and NCHGR issue guidelines on use of 
human subjects for large-scale sequencing projects.  Saccharomyces cerevisiae (yeast) genome sequence 
completed by international consortium.  Sequence of the human T-cell receptor region completed.

http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml



1997 NIH NCHGR becomes National Human Genome Research Institute (NHGRI).  E. coli 

genome sequence completed. Second large-scale sequencing strategy meeting held in Bermuda. 

(see also summary) High-resolution physical maps of chromosomes X and 7 completed. 

UNESCO adopts Universal Declaration on the Human Genome and Human Rights

http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml



1998  Caenorhabditis elegans genome sequence completed.  JGI exceeds sequencing goal, achieves 20 Mb 
for FY 1998.  GeneMap'98 containing 30,000 markers released. Incyte Pharmaceuticals announces plans to 
sequence human genome in 2 years.  Mycobacterium tuberculosis bacterium sequenced. 
Celera Genomics formed to sequence much of human genome in 3 years using HGP-generated resources. 
DOE funds production BAC end sequencing projects. Human Genome Project passes midpoint.

http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml



http://www.ncbi.nlm.nih.gov/books/NBK26861/

A C. elegans hermaphrodite generates 1030 somatic cell nuclei in the course 

of its development, but 131 of the cells die. These programmed cell deaths

occur in an absolutely predictable pattern

http://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5814/
http://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5071/
http://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5682/


It should be emphasized that perhaps the most important 

discoveries made so far by the Human Genome Project relate to the

microbial world: which is not understood by most researchers, 

pursuing other goals..  with the exception of Craig Venteré 



1999 First Human Chromosome Completely Sequenced!On December 1, researchers in the Human 
Genome Project announced the complete sequencing of the DNA making up human chromosome 22.

http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml



1999 The Billion Base Pair Celebration November 23, 1999. 
Bruce Alberts, President, National Academy of Sciences and early planner of the Genome Project; Francis 
Collins, Director, NHGRI; Secretary of HHS, Donna Shalala; Secretary of DOE, Bill Richardson.  HGP advances 
goal for obtaining a draft sequence of the entire human genome from 2000 to 2001

http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml



Drosophila melanogaster sequence 

published by Celera and the Berkeley 

Drosophila Genome Project



A rivalry between two 
independent initiatives to 
sequence the human 
genome, the publicly 
funded Human Genome 
Project (HGP) and the 
private effort by Celera 
Genomics, came to a 
head over intellectual 
property disputes. 

With both groups 
finishing a rough draft of 
the genome at about the 
same time..



2000 HGP leaders and President Clinton announce the completion of a "working draft" DNA sequence of 
the human genome. International research consortium publishes chromosome 21 genome, the smallest 
human chromosome and the second to be completely sequenced. DOE researchers announce completion of 
chromosomes 5, 16, and 19 draft sequence.  

Ari Patrinos (director of DOE Human Genome Program 
and Biological and Environmental Research Program),  

Craig Venter(head of Celera Genomics), 

Francis Collins (director, NIH National Human Genome Research Institute).

http://www.ornl.gov/sci/techresources/Human_Genome/project/timeline.shtml



.. the first draft data published 

on Nature by the National 

Human Genome Research



.. the first draft data published on 

Science by Celera Genomics


