EMIXEIPHEIAKO NMPOTPAMMA , EznA
EKMAIAEYZH KAI AIA BIOY MAGHEH =% -1 14

SN gy iowvivi , 2007-2013
E _ npéypoppo yio v avimugn

YNOYPFEIO NAIAEIAL KAl OPHIKEYMATAQON EYPOMATKO KOINANIKO TAMEIO
Evpwmaikr) ‘Evwon EIAIKH YNMHPEZIA AIAXEIPIZHZI

33 0LV A Xi

Evpwmalikd Kowwviké Tapeio

Me tn ouyxpnuarodotnon tng EAAadag kan tng Evpwnaikric Evwong

NMPOrPAMMA AIA BIOY MAOGHZHZ AEITIA THN
ENIKAIPOINOIHZH TNQZEQN AMO®OITQN AEI
(NMErA)

«O1 oUyxpoVveg TEXVIKEC Blo-avaAuong oTnv uyeia, mn

veEwpyia, 1o TTEPIBAAAOV Kai T dIaTPOQH »



NMPOIMPAMMA XAPTOIMPAPHZHZ
TOY NONIAIQMATOZ TOY
ANOPQMNOY

HUMAN GENOME PROJECT (HGP)



loTopIKN avadpoun

...........

David‘ Botstein

Robert Sinsheimer ¥ l “‘

MNMpUTavng tou lMav. TnG
KaAigoépviag, Santa Cruz

Lee Hood John Sulston



loTopIKN avadpoun

2eTTéURpP10G 1985
OuiAia oto Cold Spring Harbour

|'|'|'~|u't'| e

A Turning Point in
Cancer Research:

4 Sequencing the Human
Renato Dulbecco Genomc

Nobel Prize, 1975, in
Physiology-Medicine

RENATO DULBECCO

NE OF THE GOALS OF CANCER RESEARCH 15 TO ASCERTAIN
the mechanisms of cancer. Efforts in this direction have
been made by using model systems of limited complexity,
such as cancer cells in vitro and oncogenic viruses. The use of cell
cultures avoided the complexity of the whole animal but not the

7 MARCH 1086

The auchon is = the Monodonal Antbody Laborstoey of the Armund Hammer Cancer
Center, the Salk Inatitate, La Jolis, CA 93037,




loTopikh avadpoun
MdpTiog 1986
Santa Fe meeting

EKTignon Tou K6OTOUG, TG WPEAINOTNTAG, TNG
duvaTtoéTNTAG ETTITEUENS KAl TOU XpOVOU TOU
TTPOYPANHATOG

3 PACEIC
Avartrtuén TexvoAoyiag
Xaprtoypdagpnon

L AAAnAouxnon

Charles De Lisi
AiguBuvTtig Tou TURMATOG
‘Epeuvag yia Tnv Yyeia & 10
MepiBdAAov oTo YTTOUpPYEIO
Evépyeiag



loTopIKN avadpoun

1986: «Molecular Biology of Homo Sapiens»
Cold Spring Harbor

OpyavwTtig: James Watson







NATURE Vol 455 16 October 2008
OPINION MEETINGS THAT CHANGED THE WORLD
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a Fe 1986: Human genome baby-steps
The 1980s saw plenty of discussion on sequencing the human
genome. But, according to Charles DeLisi, one conference was
crucial for converting an idea to reality.



Human Genome Project (HGP)
ENAP=H: 1988

2TOXOI:

* KaOTaOKEUN XPWHOOWHIKWY XAPTWV Kal aAAnAouxnon

*Tautotroinon Twv yovidiwv TTou oxXeTifovTal JE
MevteAIKG & TTOAUTTOPAYOVTIKA VOOHMATA

» AlgpglvnON TNG YEVETIKAG TTOIKIAOTNTAG } J. Watson
* AvGAuon TnG YOVIOIWHATIKAG OOMNAG AiguBuvtng oto National Human
& Ag1ITOUpPYiaG TOU AVOPWITOU KOl Genome Research Institute

OPYOVIOHWV-UOVTEAWYV

Opvaviouoi-uovrTéAa

E.coli  S.cerevisiae C.elegans D. melanogaster M. musculus




WORKSHOP ON INTERNATIONAL COOPERATION FOR THE HUMAN GENOME PROJECT
VALENCIA DECLARATION ON THE HUMAN GENOME PROJECT

1. The members of the workshop believe that knowledge gained from mapping
and sequencing the human genome can have great benefit for human health
and wellbeing. Towards these ends, participating scientists acknowledge
their responsibility to help ensure that genetic information be used only to
enhance the dignity of the individual. They also encourage public debate on
ethical, social, legal, and commercial implications of the use of genetic infor-
mation.

2. The members endorse the concept of international collaboration for the pro-
ject and urge the widest possible participation of countries throughout the
world, within the resources and interests of each country.

3. The participants strongly encourage parallel studies of genomes of selected
animal, plant and micro-organism models in order to achieve a deeper un-
derstanding of the human genome.

4. The workshop urges coordination of research and information on complex
genomes among nations and across disciplines and species.

5. The workshop believes that information resulting from mapping and sequen-
cing of the human genome should be in the public domain and made freely
available to scientists of all countries.

6. The participants encourage continued effort to develop compatible genomic
data bases and networks and measures to ensure world-wide access to these
resources.

7. The workshop endorses The Human Genome Organization (HUGO) as the lead
body, in collaboration with other non-governmental and government organiza-
tions, to promote the goals and objectives addressed in this declaration.

October 24-26, 1988
VALENCIA (Spain)




Narti va aAAnAouxn0ouv Kai o1 eTravaAauBavoueveg aAANAOUYIEG;

MoAUKUTTAPOI EUKOPUWTIKOI
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EtTravaAaupavopeveg aAAnAouyieg Tou avBpwITivou yoviSIWHATOG
Mnikog Ap1Ou6G avTiypdwyv % TOU YOVISIWMATOG
LINES:

Long 6-8kb 850.000 21%

I_ﬁterspersed

Elements

SINES:

Song

INterspersed 100-300bp 1.500.000 13%

Elements

(Alu repeats...) Chromasome

P ) e

Segmental duplications i 5%
(d1ITAao100 oI XpP. TUNUATWYV) " Genes from
(> 90% opo16TNTA, >1kb HAKOC). LKA o zsﬂmnr:f

segmental o NN Do WN NN 10

duplication




AAANAoUxnon pévo Twv cDNAS;

~600 ESTs
>50% véa
MaTévra???

TIGR
TTOTEVTO

photo Marc Lisberman

Sydney Brenner Craig Venter
1990 1991 (NIH)

GSC (Genome Sequencing Center, U. of Washington)
EAgvBepa oTig db



*BIBAIOOHKH cDNA

loToég .X. ——  Amopovwon mRNAs
EYKEPAANOG

5¢ A-fef-B 30 mRNA
I T-T-T-T & Oligo(dT) primer

AvTtioTpo@n peTaypagpdaon
(reverse transcriptase)

O TITTITINTIININY 5

YopoAuon tou mRNA

<”|”“|||||||||“||||| cDNA
3/

ETrwaon pe DNA TToAupepdon

, Double-stranded
S1 voukAgdon DNA

Terminal transferase

CDNA

C-C-C-C o + | popeag] —»
Aiyaon




AAAnAouxnon

I T
0D "0p=0

Base

Fred Sanger
13 August, 1918

OH H
Deoxyribonucleoside Dideoxyribonucleoside
triphosphate triphosphate

dNTP ddNTP



STRATEGIES FOR SEQUENCING THE HUMAN GENOME

EY MAPPED CLONES EY WHOLE GENOME SHOTGUN

" e ¥ &~ M I
- N 1 L :
Construction of maps ' ' ,‘ ;5—}‘ {-1.5{ gt 1. Shoetgun sequencing of
of ordered landmarks (B A= 1Y shortinsen clones
(genetic markers, genes): e r YAy
provides long-range map r } T | T ",J’.:_-TJ- '.‘I'__;, .
and organisation into _ : f?*t;‘i'?ﬁ:_ ~
individual chremosomes, Il = _'l-"::_; :r o
—_1 "
+ "
| |
L% e
Physical maps of A T 2. Paired end sequencing of
overapping denes e — A e large.insert dones
anchored to the I 0l ]
landmark maps. e~ =g l
Selection of tile path -
{clones in red) =t = == = 3. Assembly of seed
T - contigs {unitigs)
Shotgun sequencing and P l
assembly {for working ' T | 4. Incorporation of other
draft);  subsequent TE: oL oS TR - sedquences, ai
directed finishing (for T E R RS TR = e inteqgration of
reference sequence), long- range data.

J. Graig Venter




The automated production line for sample preparation at
the Whitehead Institute, Center for Genome Research.




| NMOPEIA TOY HGP |

CeveTIKOI XAPTEG

—

Duoikoi XapTeEG

AAANnAoOUYNnon cDNAS
L Xnen ESTs

AAANAoUYNoNn yevwuikou DNA

natu_TE’""

pilot
chr. 22

NMARpoug pARKoug

draft

finished

KaAuyn: 4x - 5x
90% TOU YOVIOIWHATOG

/

KaAuyn: 8x - 9x,
et 99% ToOU YoVISIwpaTOg
AkpiBela: 99,9%


http://dx.doi.org/10.1038/990031

Vol 409, Feb 15, 2001
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Twpa yia TTPpWTN @OPA JINOETOUME HIa
ICTOPIKN avBoAoyia Tou eauTtoU pag, Eva
MEPOG TNG otroiag peTaBIBaleTal atro yevid
O€ YEVIA ETTi £va OICEKATOUHUPIO XPOVIa.
MOAIg Twpa padape va diaaloue TRV
I0TOpPIO KAl €ival oiyoupo TTwG Ba pag
OUVAPTTACEl VIO TTOAAEG AKOMO OEKAETIEG.
Eric Lander, Whitehead Institute

Oad TTapAEEVEUOOUV TTOAU
av n OgpaTtreia Tou KapKivou
O&v HETANOPPWVOTAV NECT
oTa eTTOHEVA 20 xpovia

To yovidio gival, pe diagopd,
TO TTIO TTEPITEXVO TTPOYPAHHA
Bill Gates, Microsoft

. Eival TO aveTTaVAATTTO £TTITEVUYHA, OXI
Mike Stratton, YH X

Cancer Genome Project

MOVO TOU KaipoU pag aAAd oAGKANPNG
TNG avOPWTITIVNG 1I0TOPIAG. AUTO TO Afw

ge1d To Human Genome Project,
duvnTIKA UTTOPEi va eTTnpedocsl Tn (Wi
KABe avOpwTtrou oTOV TTAAVATN MOG.
Michael Dexter, Wellcome Trust



AGGTTAGATTATGCCCCGAGGGCGCCCCAGCCGAAATTTTTAATGCAGGTTTAATAGTTTAGAGC
CTGETGEECTTCCATGECTTGETTC TGO TGTTC T TCACTGEEEACTTGEEEEACCCTGEEAGCTTC
TGATGEEECCTETCTCCACCTCTETAAATCCAAGGAGTCAGATGACAAATCTGETCATTTCGEECE
ACACACTCCCCTGAGGAAAGGGUCTTGCAGGAGGGCAGAGCAGCTTGCTGEGCATGGCAGEGAGT
GEAGAAGGGCAGGGGGCGCAGAGCAGGAGCAGCTTCCTGCCTCTGEETGEEEACAGTGATCCCCE
CTGEEEACTGGCARAGCCCCATGCTCTCTGTTCACCCTGEGATGEETGEGCACCTGEEEECAGECATT
GEGEECCTECAGGAGCCCCTETGTGCCAGCCCTCCCCTGUCAGCATCCCATCTCCCAGGAGGCCCL
CAGGGCAGGTAAGTGCCAC Mo rmaman Aaman aaammoamaammat CCTTGACGAACGCCTCO

cAcTcccGeAACCcAcTac: 1990 ] TCCTCGECCTGGARGGC
cTTGTTCAACTGGCAGaGcc 20-000-100.000 bp/étog TCAGTCTCTATTTACCT
TcaGCARGGATTTCCCAAz 2002 TCTTACARARACACCAC
aTacTcancercananatc 10.000 bp/sec (24h, 7 npépeg) ACACACCCATCACTCAC
AGAGGACGGTGGTAACATT CAACTGAGACCACRAAGC
GAGATTCTACTTTTTGAGE KOOTOG: GTGCAGTGGCGCGATCT
caacTTAacTGeaaccTeTe 19900 $ 10 /bp = $ 3 8ig CAGCCTCTTGAGTAGCT
ceeATTACAGETGTaTGec 2002: $ 0,1 /bp = $ 3 &k. AGAGACGGGGTTTCGCC

ATGTTGECCAGGCTEETCTTGAACTCCTGACCTCAGGTGATCCGCCCACCTCGACCTCTCARRRAG
TGUCTGEEATAACAGGCATGAACCACTGUGCCCEGCCTGEEGAGATGCTAATTTTCTCCGGETTGAAT
AGAATGTGCCTATCTGCTCAGAGAGGCAGC TCTCCTTCTGACAGGAGCATTTTCTTTTTCGEAGAT
GEGEEEETEETCTCACTCTGTGCCCAGGCGEGEAGTGCAGCGGCECAATCATGGCTCACTGCAGTCT
TGACCTCCTGEECTCAAGTGATCCTCCCACCTCAGCCTCCTGAGTAGGTTGEGACCACAGGTGCATT
ACCACTAGGCCCAGCCCTGACAGTCTCTTTTTCGTTTGETGTTCTGAGACAGGETCTCACTCTATT
GCCCAGGLTGCGETGCAGTGGCATGATCACGGCTCACTGCAGCCTCAACCTCCCAGGCTTAGETC
ATCCTCCCAACTCACTCAGCCCTCCAGGTAGCGEGEGACTACAGGTACACATCACCATGCCTGECT
AATTTTIGTATTGTTTGTAGAGATGEGEGETTTCGUCATGTTGEGCCAAGTTGETCTTGAACTCCTGE
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SMP=

Chromosome 22
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913.1

913.2
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q13.52
91333

AvAAuon YEVWHIKWYV
aAAnAouxiwyv

YIO TNV TOUTOTTOINON VEWYV
yovidiwyv, i silico

http://www.ensembl.org.
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To yovidiwpa pe apiOuoug

1,5% 304

24%

45%

20%

6,6%

B Kwdikéc reploxéc (uwnAR ouvtipnon)

[ 1 Mn kwdikég mepioxéc (UpnAn ouvTApnon)
Bl Ivrpévia

[ 1 EavaAappavopeveg aAAnAouxieg atrd HETABETA oTOIXE IO
[ 1 ETepoxpwuarivn
0 Mn ouvtnpnuéveg TrePIOXES



MOZA MONIAIA KQAIKOIMOIOYN NPQTEINEZ;




O APIOMOZ TQN 'ONIAIQN EINAI ANAAOIOz ME THN NMOAYTIAOKOTHTA?

MéyeBog yovidiwpaTog Ap1Bu6¢g yovidiwyv
14Mb ~6.000
100Mb ~19.000
140Mb ~13.000
115Mb ~40.000
430Mb ~26.000
3000Mb ~25.000




H TTOAUTTAOKOTNTO TNG YEVETIKNG TTANPOYPOPIag

1. EVOAAOGKTIK ] OUvapuoOYn
yovidio MRNAS

N
I

~60% TWV yovidiwv

\ 4

« Chr 22: 642 peTdypa@a avrioToiXouv o€ 245 yovidia
— 2,6 yeraypaga/ yovidio

« Chr 19: 1859 peraypa@a avtioToixouv o€ 544 yovidia

-- 3,2 yeraypaga/ yovidio

70% gmrnpedalouv TNV KWOIKA aAAnAouyia

« C.elegans
— 22% yovIOiwv pE EVOAAOKTIKF) CUVAPHOYN
— 1.34 peraypaga / yovidio



2. MeTa-pNETAPPAOCTIKEG TPOTTOTTOINCEIG

Phosphorylation cascades | | Various modifications regulate | | Plasma-membrane proteins
are involved in many microtubule function can be linked to the membrane
signalling pathways by a GPI anchor
\ LikkkEEETT Jensen O. 2006. Nature Review
O ) : Mol Cell Biol. 7,391-403.
3 /
P
Plasma-membrane v P P S

proteins can carry 2 ‘g b 3 ‘ rOViala — C

N-glycans L
P

, Metaypagpa ~3 x C

The histone code _ r

controls many ' D () X I'Ipra'i'vsg =10xC (7)

nuclear processes

Polyubiquitylation
can induce protein
degradation

O

Nuclear and cytoplasmic
proteins can carry O-glycans

3. ETivénon otnv apXITEKTOVIKI Opyavwon TrepIoXwy (domains) Twv TTpWTEIVWV



2XOAIa yIa TOV apiOud Twyv yovidiwv... (2001)

Na va dnuioupynOei o Aivotaiv

Eival piot TTpOOTITIKA TTOU OIS XpelaoTnkav oAig 12.000
vIpoTidlel. OTro10¢ MEAETA TO TMEPIOCOTEPA YOVidIa aTTo £va
yoviSiwpa cUvTopa apyilel va OKOUANKI ka1 YUpw oTig 17.000
aIcOAvETAI OTI BEV €ival TTaPd £va TMEPICOOTEPA YOVidIa aTro pia
EPAPEPO METO YIa TN SnuIoupyia (ppouUTOpUYa

mePIOoOTEPOU DNA Daily Telegraph

Robert Waterston

Agv aic00davopal va HEIOVEKTW £TTEION O&v
O0100£TW TTOAU TTEPICOOTEPA YOVidIa atrd pia
MUya-oI HUYEG gival TTOAU TTEPITTAOKA OVTQ,
EXOUV TECCEPU PTEPA KAl EEPOUV VA TTETOUV,
EVW EYW Ogv {Epw

Martin Bobrow, ka®8. larpikn¢ sverikn¢



Science 19 May 2000:
Vol. 288. no. 5469, pp. 1146 - 1147

NEWS OF THE WEEK

HUMAN GENOME PROJECT:

And the Gene Number Is ...?
Elizabeth Pennisi

COLD SPRING HARBOR, NEW YORK--Even though a draft sequence of the
human genome is nearing completion, biologists still don't know how many
_genes it contains. Indeed, the range of estimates seems to be growing rather
than shrinking. The question lies at the core of our understanding of genetic
complexity. If genomes are the books of life, then genes are the words that

tell the story of each organism. Biologists have long assumed that
microorganisms are short stories and complex organisms such as humans,
great tomes.

Place your bet. Uncertainty over the number of
human genes has sparked a debate--and a
betting pool



http://www.sciencemag.org/cgi/content/full/288/5469/1146/F1

Gene Sweepstake

The Gene Sweepstake will run between 2000 and 2003. The rules are:
*[t costs $1 to make a bet in 2000, $5 in 2001 and $20 in 2002.

*Bets are for one number. Closest number wins, and in case of ties, the pot is split
*A gene is a set of connected transcripts. A transcript is a set of exons via

transcription followed (optionally) by pre-mRNA splicing. Two transcripts are
connected if thev share at least part of one exon in the aenomic coordinates. At

(N M .®

h e ilili)

I
J 2000 oo Go0oo Foooo 100000 120000 140000 160000 10000

*People betting should write their name, email and number in the Gene
Sweepstake book, held at Cold Spring Harbor (contact David Stewart).

*One bet per person, per year. Year defined as a calendar year.

*No pencil bets (ie, you can't change your number)


mailto:stewart@cshl.org
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Kartnyopiotmroinon yovidiwyv TTou KWOIKOTTOIOUV TTPWTEIVES

cell adhesion (577, 1.9%)
miscellancous (1318, 4.3%) chaperone (159, 0.5%)
cytoskeletal structural protein (876, 2.8%)
. . ; extracellular matrix (437, 1.4%)
transfer/carrier protein (203, 0.7%) immunoglobulin (264, 0.9%)
ion channel (406, 1.3%)
motor (376, 1.2%)
structural protein of muscle (296, 1.0%)

viral protein (100, 0.3%)

transcription factor (1850, 6.0%)

protooncogene (902, 2.9%)
select calcium binding protein (34, 0.1%)
intracellular transporter (350, 1.1%)

transporter (533, 1.7%)

nucleic acid enzyme (2308, 7.5%)

signaling molecule (376, 1.2%)

receptor (1543, 5.0%)

kinasc (868, 2.8%)

uononpsuey [eusis

select regulatory molecule (988, 3.2%)

transferase (610, 2.0%) GO categories

synthase and synthetase (313, 1.0%)
oxidoreductase (656, 2.1%)

lyase (117, 0.4%)

ligase (56, 0.2%)

isomerase (163, 0.5%)

hydrolase (1227, 4.0%) molecular function unknown (12809, 41.7%)

Panther categories
J. C. Venter et al., Science 291, 1304 -1351 (2001)
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MéEon yoviOIaKK TTUKVOTNTA
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~7,5 yovidia / Mb
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