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The story of p53
Pre-history -1979

Name: The non-viral antigen 54K
A keen of Large T antigen-makes a complex
Name: Cancer Associated p53
Expresessed in Methylcholantrn transformed
fibroblasts
Name: p50
Expressed in retroviral transformed cells

Baptized as pb3lll

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel




History: 1979-1989

The STRUCTURAL period!
Bulding of tools to study the gene and the proteinl

Function: ONCOGENE!
(no-kosher)

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel
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The first p53 workshop

The Marie Curie Memorial Foundation
Research Institute

The Chart

Oxted, Surrey

The clonning "saga”

INTERNATIONAL — WORKSHOP
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6-12 October, 1983
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translocations between the mye- carrving
chromosome and that carrying the gene for
an immunoglobulin light or heavy chain
gene. Only one example was reported (A,
Hayday, MIT) in support of the autractive
hypothesis that transeription of myc genes
is increased in lymphoma cells because
translocation brings them under the in-
fuence of the enhancer sequence recently
located within immunoglobulin genes. For
the vast majority of cases, where the trun-
cated myc and the enhancer arc on dif-
ferent chromosomes (see for example M.
Neuberger and F. Calabi, Nature 303, 240;
19813, Hayday had an alternative explana-
tion. Pointing out that the non-coding ex-
on and the first coding exon of the myc
gene share a highly homologous stretch of
sequence, he proposed that the equivalent
homologous sequences in the pene's
messenger RWNA would base-pair, in-
hibiting translation; however, after trunca-
tion of the gene, base-pairing would be
eliminated, leading to increased myc gene
products.

Another way of looking at it was P.
Leder’s (Harvard Medical School), whose
own data and others (M. Cole, St Louis
University School of Medicine and C.
Croce, Wistar Institute) showed that
transcription of the normal cellular myc
gene was negligible in the face of high ex-
pression of the truncated allele. Perhaps,
suggested Leder, truncation of the gene
derepresses it by removing the site of action
of a trans-acting suppressor; and perhaps |
the normal allele is suppressed by the high |
level of transcripts from the dercpressed |
truncated allele. |

To end with the topic of wmour-
associated proteins, Peter Rigby (Imperial

ki

Finally Varda Rotter presented data thal
raised questions concerning the impor
tance of the p33 protein which staried life
as a proposed marker of tumour cells, but
later came 1o be considered as a cell cycle
prodein (see Mafure 303, 660; 1983). From
her sequence of the p33 gene of a
transformed cell line that does not produce
p53 it is clear that all but the amino ter-
minus of the p53 coding sequence has been
replaced by a Moloney virus-like sequence.
If one transformed cell type can survive
without p53, how cssential 18 1t for
anything? '







1987

The second p53 meeting

Centre d'Information Scientifque

De L'AR.C.
Villejuif
Paris

The p53 genome era

VARDA RoTTER.

P53 INTERNATIONAL WORKSHOP
COLLOQUE INTERNATIONAL P53

APRIL 29 anp 30, 1987
29 et 30 AVRIL, 1987

CENTRE D' INFORMATION SCIENTIFIQUE
DE L'A.R.C.
RUE CAMILLE DESMOULINS

94800 VILLEJUIF

SPONSORED BY
AVEC LE SOUTIEN DE
L"ASSOCIATION POUR LA RECHERCHE SUR LE CANCER
(VILLEJUIF, FRANCE)
&
MARIE CURIE MEMORIAL FOUNDATION RESEARCH INSTITUTE
(The CHarT, OXTED, U.K.)
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The third p53 workshop

The Marie Curie Memorial Foundation
Research Institute
The Chart

Oxted, Surrey

Still an ugly ducklingl!
We are still very
confused!




1990

The fourth p5b3
workshop e

2 - 5 JUNE 1990

The Marie Curie Memorial Foundation
Research Institute

The Chart

Oxted, Surrey

Turning into a

beautiful Swanl!

Am L tumor Suppressor
gene???




*There is a wild type p53 protein
and there are many mutant p53 proteinsl

*Different half life of the proteins
*Different activities

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel




The story of p53

Wild type p53 is a tumor suppressor genell
Based on: in vitro studies

Clinical evidences

K/O micel

Did we study all those years the mutant p53 proteins??

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel




The 6th BIG DEAL of ONCOGENES







1991

The fifth p53 workshop

Princeton University
PRINCETON
USA

A beautiful Swan Indeed!
A bona-fida tumor suppressor!

*in vivo significance:

in mouse and man!
What about K/O mice?
*Transcription factor
*Apoptosis!!




The story of p53

History: 1992-date
The "domain” periods
A transcription factor!l

L 100 200 300 393

N |:[[|| Il I IV V

DN O I s s
Transactivation Specific DNA binding NLS1

Proline rich Tetramerisation

Negative regulation
of DNA binding
Protein-protein interactions,

Transcriptional repression
apoptosis




Spectrum of p53 mutation in human tumors
TARC Database

Codon Mutated



6th p53 workshop Tibirias, Israel 1992




1992

The Sixth p53 workshop

The Weizmann Institute
Rehovot, Israel

The Sea of Galille, Israel

Functional Domains!
Finally it makes sensell

A new partner: mdm2

The love loop! i B p53 WOI'kShOp

To be or not to be 1-5 November 1992, Tiberias, Israel













The DNA binding period!

Binding Specific p53 consensus sequences
Non-specific DNA sequences

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel




Differentiation ense DNA Damage
. DNA Replication
Apoptosis RNARNA Reannealing
DNA Recombination
and then Correct it!
MCK
rowth Arrest Non specific DNA binding
BAX ssDNA
Cyclin G

dsDNA

IGF-BP3 GADD45 PAb-421 ICA-9
WAF1/p21 PCNA

MDM2

Transcriptional

Domain Regulatory Domain

PAb-246 PAb-240 Domain

Factors like Ref-1 Phosphorylation
E. coli DnaK O-Glycosylation
h C Ubiquitination
See t e Alternate Splicing
Redox
Acetylation

N Specific DNA binding Domain @
Y \/ Oligomerization

N Domain Negative Acidic
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1994

The seventh p53
workshop

Toronto, Canada 7th p53 Workshop
Muskoka

Just more good news: Program and Abstracts

*p53-DNA Crystals appeared!!
*K/O mice-grow tumors!!
*Germ line p53 mutationsl!




The structure of the core dormain of the p353
protein [light blue) bound to DHA (dark blues)
The zix most frequently rutated amino acids
in hurman cancers are shown in yvellow - all
are residues impotrtant for p33 binding to
DMa, Red ball: zine atomn, [Reproduced from
Cho, v, et al. (1994) Science, 2635,
with kind permission. ]

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel







1996

The eight p53 workshop

Dundee
Scotland

P53-based therapy?

More about the p53-mdm2
Relationship!!

8T1h International
p53 Workshop

Dundee, Scotland
51th-91h July, 1996







Mdm2 inhibits p53 activities and promotes it for proteasomal
degradation

basal/recovery
from stress

( -. p—
stress L \ degradation

mdm_ mRN; \ @

mRNA of other targets

Ygal Haupt, Jerusalem

How the p53-Mdm2 auto-regulatory loop is interrupted in
response to stress?

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel




1998

The ninth p53 workshop _§ 9th p53 Workshop

Elunda Beach
Crete
Greece

Elounda Beach
A wonderful meeting almost [l Crete
every one agrees H B Greece
with everyone!

Are we ready for the clinical May 9-13, 1998
trials?




The story of pb53

Finally p53 finds a FAMILIAI

p/3
P63

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel







The story of pb53

p53 gene therapy

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel













2000

The tenth p53 workshop

Monteray
USA

10™ International p53 Workshop

Major Sponsorship provided by:

NIEHS

Millenium Pharmaceuticals, Inc.
Schering Plough Research Institute
Genentech

-Canji

Bristol-Myers Squibb

Dupont

UCSF Comprehensive Cancer Center
UCSF Program in Cell Cycle Disregulation
Molecular Engines Laboratories, Paris
University of Dundee
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Mitotic spindle damage

Nitric Oxida = Ribenuelaotids depletion
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2002 I

Taf’w INTERNATIONAL
¥ WORKSHOP

BARCELONA MAY 15-18 2002

Barcelona ¥ Asciracie

A great meeting organized by I

Carlos Cordon-Cardo and
Carol Privas

New York

USA




So where are we today???

Mutagenesis 53 Mutation

p53

mgenic
function \
Loss of Dominant neqative
function Gain of function

Varda Rotter, Weizmann Institute of Science, Rehovot, Israel
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2004 4 S5

12th International |

New - ' P53 Workshop g
Zealand = =B

SATURDAY 6 — WEDNESDAY 10

A great meeting organized by |

Antony Braithwaite prayramme
Dunedin, New Zealand "’""'abs t" a c ts

www.dcms. co.nz/p53




2006
USA

Jill Brgonetti

Carlos Cardon-Cardo
Wei Gu

Scott Lowe

Arnold J. Levine

Jim Manfredi

Ute Moll

Carlo Privesa

pl‘ugmm&ﬂhs lracts

13TH ANNUAL
p53 WORKSHOP

MAY 20 TO 24 2006 = COLUMBIA UNIVERSITY

Anloy Braithwaits
Curtis Hamis
Darvid Laneg
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