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ESP 2005 — Time Schedule
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ESP 2005 — Welcome Address

Dear Delegates and Friends,

It is my great pleasure to welcome you to the 11™ Congress of the European Society for Photobiology in
Aix-les-Bains, France.

As in previous ESP congresses, the Scientific Committee has put together a comprehensive programme
that consists of photobiology updates, invited lectures, oral communications and poster presentations
covering the main fields of photobiology where both fundamental and more applied aspects are
addressed. More than 400 contributions will be presented and debated during the congress. The increasing
cooperation with several sister societies are illustrated by the organization of joint symposia with the
American Society for Photobiology (ASP), the European Photochemistry Association (EPA) and the
European Society for PhotoDermatology (ESPD). It is worth noting that we are entering a new era in our
relationships with ASP since bi-annual congresses will be now organized alternately in Europe and North
America.

We also hope that the delegates and the accompanying persons will have the opportunity to visit and
enjoy Aix-les-Bains, the lake and the surroundings including the charming cities of Chambéry and
Annecy during or after the congress. A programme of visits will be available for this purpose.

Finally we would like to acknowledge the tremendous efforts deployed by both the Organizing and Local
Committees during the last two years to make this congress successful and enjoyable. A special thank to
the sponsors, the City mayor for his cooperative action and the Congress office team for its availability
and professionalism.

Jean Cadet
Local Chairman



ESP 2005 — General Information

Congress Venue

Casino Grand Cercle

200 rue du Casino

F-73100 Aix-les-Bains, France

Phone: +33 (0)4 79 88 68 20

Fax: +33 (0)4 79 88 68 25

Mobile phone: 06 17 92 23 86 or 06 17 92 23 87
email: receptif@aixlesbains.com
http://www.casinograndcercle.com/

Local Chairman

Dr. Jean Cadet

Laboratory "Leésions des Acides Nucléiques”, DRFMC/SCIB, UMR-E CEA-UJF
CEA/Grenoble

F-38054 Grenoble CEDEX 9, France

Phone: +33 (0)4 38 78 49 87

Fax: +33 (0)4 38 78 50 90

email: jcadet@cea.fr

Official Language
The official Congress language is English. No simultaneous translation will be available

Hotel Booking Office

Tourist Office of Aix-les-Bains

BP 132

F-73101 Aix-les-Bains CEDEX

Phone: +33 (0)4 79 88 68 00

Fax: +33 (0)4 79 88 68 11

email: reservation.lterraz@aixlesbains.com
http://www.aixleshains.com/office-de-tourisme

Registration

Le Foyer, Casino Grand Cercle

Opening hours  Saturday, 3 September: 16.00 — 19.00
Sunday, 4 September — Wednesday, 7 September: 07.45 — 18.00
Thursday, 8 September: 07.45 — 13.00

Congress registration fees
Before June 30 Before August 15 On-site payment

ESP-Members Euro 350 Euro 400 Euro 500
ESP-Members (Emerging Countries)  Euro 250 Euro 300 Euro 400
ESP-Members (Students)* Euro 180 Euro 220 Euro 260
Non-ESP-Members** Euro 500 Euro 550 Euro 650
Accompanying persons Euro 50 per person

Social Dinner

Tuesday, Sept. 6, 2005 Euro 50 per person

* Students: Certification letter required.
** For non-ESP members: You may apply for ESP membership at the ESP website.

Registration fee includes: Access to scientific sessions and exhibition hall, Book of abstracts, Coffee
breaks, Welcome reception.



ESP 2005 — General Information

Cancellation policy

Please contact the ESP Treasurer: Dr Francesco Ghetti, CNR Istituto di Biofisica, Area della Ricerca di
Pisa, Via G. Moruzzi 1, 56100 PISA, ITALY (Telephone: +39 050 3152764, Fax: +39 050 3152760, E-
mail: francesco.ghetti@pi.ibf.cnr.it).

All refunds will be processed after the congress.

Please note that 85% of the registration fee will be refunded, but the social dinner fee will not be
reimbursed unless cancellation is received before August 25.

ESP-Membership fees for 2005 in EUR

The membership fee includes a subscription to the official journal of the ESP, Photochemical &
Photobiological Sciences (PPS), published by the Royal Society of Chemistry (RSC, UK), and available
both in electronic and hardcopy versions. Please note that a subscription for more than one year
guarantees you a fixed price as well as a reduction on a per-year basis.

Membership including subscription to PPS electronic version for 1 year: 40 EUR (students only)
Membership including subscription to PPS electronic version for 2 years: 90 EUR

Membership including subscription to PPS electronic version for 4 years: 170 EUR

Membership including subscription to PPS electronic and hardcopy version for 1 year: 115 EUR
Membership including subscription to PPS electronic and hardcopy version for 2 years: 230 EUR
Membership including subscription to PPS electronic and hardcopy version for 4 years: 450 EUR

Information for Presenters

e Oral Presentations
Oral presentations will be held in one of the four conference rooms (Theatre, Lamartine 1, Lamartine
2 and Lamartine 3).

e Plenary lectures: 40 min presentation (Theatre)

e Invited lectures: 30 min presentation including 5 min of discussion (25 + 5 min)

e Selected oral communications: 15 min presentation including 3 min discussion (12 + 3 min)

The projection will be via PowerPoint and the operating system is Windows.

Speakers should check for the compatibility of their presentations with PowerPoint 2002 for Windows.
Speakers are invited to upload and check their presentation in a pre-view dedicated room (in the Raphaél
area) at least half a day in advance by providing an electronic copy on either a CD or a flash disk/memory
stick.

Posters

Posters will be displayed and discussed in the Raphaél exhibition area.

The size of the poster boards is 1.20 m wide x 2 m high.

The posters can be mounted starting Sunday, 4 September and must be removed not later than Thursday,
8 September.

Each poster has been assigned a number (which can be found in the Programme book) and has to be
mounted on the poster board with the same number.

Self adhesive tape, holder and string will be available for fixing the poster on the board.

Two poster sessions will be held: on Monday, 5 September and on Wednesday, 7 September, both from
14.00 to 15:30.

The allocation of the posters for the two different sessions can be found in the Programme book.
Presenting authors must be present for the entire duration of the session.

INTERNET connection
An internet point is located in the Raphaél area. Two PC as well as wireless connection will be available.



ESP 2005 — General Information

ESP Awards

During the Banquet the ESP Medals for Excellence in Photobiological Research and the Young Scientist
Medal will be awarded.

The recipient of the Young Scientist Medal, Jean-Yves Matroule, will give the Congress opening lecture.
The Young Scientist Award is sponsored by the Royal Society of Chemistry, publishers of the ESP
official journal, Photochemical & Photobiological Sciences (PPS).

Social events

Saturday, 3 September, 18.00 - Le Foyer - Welcome reception
Monday, 5 September, 18.30 - Le Foyer - Wine and cheese tasting
Tuesday, 6 September, 20.00 - Victoria - Banquet, Medal Awards
Coffee breaks (from Sunday 4 to Thursday 8) in the Raphaél area

Business Meetings
o Saturday, 3 September, 12.00 - Radisson Hotel - Executive Committee 2003-2005
e Monday, 5 September, 19.00 - Lamartine 1 - PPS Editorial Board - Photobiology section
e Tuesday, 6 September, 17.30 — Theatre - General Assembly
o Wednesday, 7 September, 19.00 - Lamartine 1 - Executive Committee 2005-2007

Programme for accompanying persons

Monday, 5 September: Visit of the City of Aix-les-Bains (15.00 — 17.00) with an English speaking guide.
The overall cost for the group visit would be 91 Euro for a maximum of 30 persons.

Wednesday, 7 September: Boat trip on Le Bourget Lake with a visit of the Hautecombe Abbey on the
opposite site of the lake. Departure from the harbor at 14.30 with a return scheduled at 17.00. The cost per
person is 13.70 Euro.

Visit of the cities of Chambéry (15 km) and Annecy (35 km) can be organized on demand.

Bath therapy at Thermes Chevalley (walking distance from the Congress venue): Access every day from
10.00 until 20.00 at a cost of 15 Euro per person. In the afternoon dedicated spa therapy can be arranged
on demand.

Additional information on all these activities will be provided at the registration desk at Casino Grand
Cercle.

All Authors are kindly requested to carefully check for mistakes (Authors’ names and addresses, title and
body of the abstract) and notify them to Francesco Ghetti (francesco.ghetti@pi.ibf.cnr.it) for the final
version of the Programme and Book of Abstracts that will be posted on the web after the Congress.




ESP 2005 - Sponsors & Exibitors

List of Sponsors (as per printing date)

The Argus Center for Photobiology (A Facility of Charles River Laboratories, Inc., Preclinical Services),
Horsham, USA

Centre National de la Recherche Scientifique, France

City of Aix-les-Bains

Commissariat a I'Energie Atomique (Direction des Sciences de la Matiére), France
Conseil général de Savoie, France

Conseil régional Rhone-Alpes

Fonds National de la Recherche Scientifique, Belgium

LVMH, France

Luzchem Research Inc., Canada

Ministere de I'Enseignement Supérieur et de la Recherche, France
Navigant Biotechnologies Inc., Belgium

Osato Research Institute, Japan

Pierre Fabre Dermocosmétique, France

Royal Society of Chemistry, Great Britain

Université Joseph Fourier of Grenoble, France

List of Exhibitors (as per printing date)
American Society for Photobiology, USA
ATLAS MTT BV, France

Elsevier BV, The Netherlands

Jobin Yvon, France

Osato Research Institute, Japan

Royal Society of Chemistry, Great Britain



ESP 2005 - Organizing, Scientific & Local Committee

Organizing Committee

Jacques Piette (BEL), Chair and President of the ESP
Jean Cadet (FRA), Local Chairman

Kristian Berg (NOR), ESP Officer

Janet Bornman (DEN), ESP Past President

Francesco Ghetti (ITA), ESP Treasurer

Francesco Lenci (ITA), ESP President Elect

Evelyne Sage (FRA), Local Organizer

Franz Trautinger (AUT), Treasurer of ESP 2003 Congress
Christine Vever-Bizet (FRA), Local Organizer

Scientific Committee
Patrizia Agostinis (BEL)
Klaus Apel (SUI)
Eva-Mari Aro (FIN)
Renato Bensasson (FRA)
Kristian Berg (NOR)
Janet F. Bornman (DEN)
Steve Bown (GBR)
Silvia Braslavsky (GER)
Jean Cadet (FRA)

Terry V. Callaghan (GBR)
Rosalie Crouch (USA)
Frank De Gruijl (NED)
Thierry Douki (FRA)
Francesco Ghetti (ITA)
Neil Gibbs (GBR)
Donat-Peter Hader (GER)
Klaas Hellingwerf (NED)

Local Organizing Committee

Jean Cadet

Thierry Douki
Olivier Falletti
Jean-Francois Millau

10

Giulio Jori (ITA)

Jean Krutmann (GER)
Norbert Lange (SUI)
Francesco Lenci (ITA)
Aba Losi (ITA)

Monique Martin (FRA)
Richard McKenzie (NZL)
David L. Mitchell (USA)
Ana Moore (USA)
Giorgio Orlandi (ITA)
Jacques Piette (BEL)
Evelyne Sage (FRA)
Karin Scharffetter-Kochanek (GER)
David Sliney (USA)
Paola Taroni (ITA)
Roman Ulm (GER)
Antony Young (GBR)

Stephane Mouret
Sandrine Terrier
Jean-Luc Ravanat



ESP 2005 - Programme

Sunday, September 4, Morning Theatre
08.45 Opening Ceremony — Welcome Addresses
09.00 PL1 Young Scientist Award Lecture
NF-kB, a key player in PDT-induced inflammatory response
J.-Y. Matroule, C. Volanti, J. Piette (Liége, BEL) introduced by F. Lenci (Pisa, ITA)
09.30 Coffee Break
DNA damage and repair
Chair: T. Douki (Grenoble, FRA)
10.00 IL2 Base stacking and base pairing effects on electronic energy relaxation in DNA
C.E. Crespo-Hernandez, B. Cohen, B. Kohler (Columbus OH, USA)
10.30 IL3 Formation and repair of bipyrimidine photoproducts in mammalian cells exposed to UVB and
UVA radiations
T. Douki', S. Courdavault’, E. Sage?, C. Baudouin®, M. Charveron®, A. Favier?, J. Cadet*
(*Grenoble, FRA; ?Paris, FRA; *Toulouse, FRA)
11.00 IL4 Potential role of oxidative DNA damage and repair in the development of malignant melanoma
S. Hoffmann-Dérr*, W. Eiberger®, R. Greinert?, B. Volkmer?, T.M. Riinger®, J.P. Radicella’, B. Epe*
(*Mainz, GER; “Buxtehude, GER; *Boston MA, USA; *Fontenay-aux-Roses, FRA)
11.30 IL5 Mechanisms of DNA damage induced inhibition of transcription
M. Fousteri, D. Arokx, A. Avanzeeland, L.H.F. Mullenders (Leiden, NED)
12.00 0cCe6 Photochemistry of 5-Halouracil containing DNA
Y. Xu, H. Sugiyama (Kyoto, JPN)
12.15 ocC7 UVB-induced CPD-retaining cells in SKH1-hairless mice are BrdU-retaining stem cells which are
NER-proficient
J.G.W. Nijhof*, C. van Pelt*, D.L. Mitchell?, W. van Ewijk*, R. Willemze', L.H.F. Mullenders®,
F.R. de Gruijl* (Leiden, NED; 2Smithville TX, USA)
12.30 ocCs8 Daily UVB exposure stimulates the global nucleotide excision repair of cyclobutane pyrimidine

dimers
N. Bastien, P.J. Rochette, R. Drouin (Sherbrooke, CAN)

11



ESP 2005 - Programme

Sunday, September 4, Morning Lamartine 1

10.00

10.30

11.00

11.30

11.45

12.00

12.15

12.30

12

ALA-based PDT
Chair: N. Lange (Geneva, SUI)

IL9

IL10

IL11

OC12

OC13

OC14

0OC15

OC16

ALA-PDT: the basics
R. Pottier (Kingston, CAN)

The involvement of the proteasome in regulation of PplX synthesis and ALA-PDT
Z. Malik, B. Grinblat, N. Greenberg (Ramat-Gan, ISR)

Prodrug approaches in biomedical optics
N. Lange (Geneva, SUI)

Photobleaching kinetics and epithelial distribution of hexaminolevulinate induced PplX in the
photodynamic treatment of rat bladder cancer in vivo
S. El Khatib, H.P. Lassalle, L. Bezdetnaya, F. Guillemin, M.A. D'Hallewin (Nancy, FRA)

Ultra-sensitive fluorescence imaging of 5-ALA induced Protoporphyrin IX in human
glioblastoma cells

H. Schneckenburger'? R. Sailer', M. Wagner?, H. Emmert*, W.S.L. Strauss* (*UIm, GER;
’Aalen, GER)

5-ALA and 5-ALA derivative-mediated effects on gram negative bacteria
N Fotinos*, M. Convert?, J.-C. Piffaretti®, N. Lange® (*Geneva, SUI; *Bellinzona, SUI)

Photosensitization response measured by reflectance spectroscopy
P. Juzenas, A. Juzeniene, V. lani, J. Moan (Oslo, NOR)

Phototoxic activity of 5-aminolevulinic acid-induced protoporphyrin X against Leishmania major
S. Kosaka, O.E. Akilov, T. Hasan (Boston MA, USA)



ESP 2005 - Programme

Sunday, September 4, Morning Lamartine 2

10.00

10.30

11.00

11.30

12.00

12.15

Oxidative stress in plants
Chair: K. Apel (Zirich, SUI)

IL17

IL18

IL19

1L20

0ocC21

0C22

The genetics of ROS-mediated stress responses in Arabidopsis
K. Apel (Zirich, SUI)

Crosstalk and antagonistic response to singlet oxygen and other reactive oxygen species in
Arabidopsis thaliana
C. Laloi*, A. Baruah', E. Pers', M. Stachowiak®, I. Murgia?, K. Apel* (*Zirich, SUI; Milano, ITA)

Genome wide analysis of photorespiratory hydrogen peroxide regulated gene expression in
Arabidopsis
F. Van Breusegem, S. Vanderauwera (Gent, BEL)

Molecular biology of programmed cell death in Arabidopsis thaliana
T. Gechev'?, I. Gadjev?, L. Bernier!, M. Zwier*, M. Ferwerda®, 1. Minkov?, J. Hille! (*Haren, NED;
*Plovdiv, BUL)

Ultraviolet illumination induces a stress effect upon higher plants (Spirodela oligorrhiza), as
evident by the universal stress signal, alanine —an **N NMR study
E. B.-1. Monselise, D. Kost (Beer-Sheva, ISR)

Phototoxic phytoalexins: a new mechanism of light-mediated plant defence
C. Flors, S. Nonell (Barcelona, ESP)

13



ESP 2005 - Programme

Sunday, September 4, Morning Lamartine 3

Novel blue light receptors
Chair: A. Losi (Parma, ITA)

10.00 1IL23 TbWC-1: the photoreceptor of an hypogeus fungus
B. Grimaldi, P. Filetici, P. Ballario (Roma, ITA)

10.30 1IL24 Multiple signal chains in the blue light dependent regulation of photosynthesis genes in
Rhodobacter sphaeroides
H. Happ, Y. Han, S. Braatsch, G. Klug (Giessen, GER)

11.00 IL25 Signal transduction mechanism of the cryptochrome blue-light photoreceptor
C.L. Partch, M.W. Clarkson, S. Ozgir, A.L. Lee, A. Sancar (Chapel Hill NC, USA)

11.30 IL26 Effect of mutations on interdomain communication in the phototropin related Bacillus subtilis
protein Ytva
A. Losi*, W. Gaertner® (*Parma, ITA; 2Miilheim, GER)

12.00 P1182 Spectroscopic studies on photocycle of the flavin-binding photoreceptor AppA, a bacterial
transcriptional anti-repressor of photosynthesis genes
M. Gauden, S. Yeremenko, W. Laan, I.H.M. van Stokkum, J.A. Ihalainen, R. van Grondelle,
K.J. Hellingwerf, J.T.M. Kennis (Amsterdam, NED)

12.15 oc27 Functional expression of algal light-sensitive adenylyl cyclases in animal cells
S.V. Schroder-Lang*, P. Hegemann?, M. Watanabe®, G. Nagel* (*Frankfurt, GER; *Berlin, GER;
*Hayama, JPN)

12.30 0cC28 Light-induced multi-step intra-protein electron transfer in DNA photolyase and cryptochrome
M. Byrdin*, M. Vos?, A. Eker®, J.P. Bouly*, A. Zeugner, B. Giovani**, M. Ahmad®, K. Brettel*
(*saclay, FRA; *Palaiseau, FRA; *Rotterdam, NED; *Paris, FRA)

12.45 P1183 A blue-light sensing, phototropin-related protein from Pseudomonas putida: a paradigm for an
extended LOV construct
U. Krauss', A. Losi®, W. Gaertner®, K.-E. Jaeger’, T. Eggert* ({Jillich, GER; *Parma, ITA,;
*Miilheim, GER)

14
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Sunday, September 4, Afternoon Theatre

14.30

15.00

15.30

16.00

16.30

16.45

17.00

17.15

17.30

17.45

18.00

18.15

Molecular and cellular aspects of PDT
Chair: P. Agostinis (Leuven, BEL)

IL29

IL30

IL31

IL32

0OC33

0C34

0OC35

0OC36

OC37

OC38

0OC39

0C40

Molecular targets of photodynamic therapy and cell death pathways: traditional vs. novel
linkages between them

N.L. Oleinick, L.-Y. Xue, S.-M. Chiu, K. Azizuddin, R.L. Morris, M. Lam, A.-L. Nieminen
(Cleveland OH, USA)

Therapeutic exploitation of the tumor-protective mechanisms induced by the photodynamic
therapy
J. Golab (Warsaw, POL)

Role of endoplasmic reticulum-Ca®" emptying and multidomain pro-apoptotic BAX and BAK
proteins in shaping cell death after photodynamic therapy
E. Buytaert, G. Callewaert, J.R. Vandenheede, P. Agostinis (Leuven, BEL)

Dissecting cellular and molecular events in PDT in combination with chemotherapy: additivity
and synergy
A. Chiaviello, E. Crescenzi, G. Palumbo (Napoli, ITA)

Decrease in adhesion of prostate cancer cells following subcurative photodynamic therapy
N. Solban, I. Georgakoudi, W. Rice, C. Lin, T. Hasan (Boston MA, USA)

Modulation of cellular Ca?" signalling during PDT
G. Pfaffel-Schubart®, D.E. Bragin?, C. Scalfi-Happ®, C. Hauser!, A. Uzdensky?, A. Rueck® (*UIm, GER;
2Rostov, RUS)

Photoeffects of zinc(11)-phthalocyanine on cell-substrate adhesion in mouse keratinocytes
S. Galaz, J. Espada, F. Sanz, J.C. Stockert, A. Villanueva, M. Cafiete, M. Pacheco, V. Moreno,
A. Blazquez, A. Juarranz (Madrid, ESP)

Photodynamic injury of isolated crayfish stretch receptor: death of glial cells and neuroglial
interactions
A.B. Uzdensky, M.S. Kolosov, D.E. Bragin, A.V. Lobanov (Rostov, RUS)

Cell specific effects of polyunsaturated fatty acids on 5-aminolevulinic acid based
photosensitization

O.A. Gederaas', S.A. Schenberg®, S. Ramstad’, K Berg? A. Johnsson®, H.E. Krokan'
(*Trondheim, NOR; *Oslo, NOR)

Detecting apoptosis after PDT: PET imaging with Cu-64 labelled streptavidin following
pretargeting of phosphatidylserine with biotinylated annexin-V
J.E. Van Lier, N. Cauchon, R. Lecomte, D. Hunting (Sherbrooke, CAN)

Intracellular trafficking of a photosensitizer immunoconjugate using quantum dots: a technique
for selective photodynamic therapy
D.R. Errabelli, N. Szyncer-Taub, R. Peteranderl, S.K. Chang, B. Ortel, T. Hasan (Boston MA, USA)

Synthesis and in vitro testing of photosensitiser-peptide conjugates for use in photodynamic

therapy
D.l. Vernon, I. Walker, S.B. Brown (Leeds, GBR)

15
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Sunday, September 4, Afternoon Lamartine 1

14.30

15.00

15.30

16.00

16.30

16.45

17.00

17.30

16

Photocarcinogenesis
Chair: F.R. de Gruijl (Leiden, NED), D. Mitchell (Smithville TX, USA)

IL41

1L42

1L43

1L44

0OC45

OC46

OC47

0C48

P53 mutations as early events in UV carcinogenesis
N.M. Wikonkal (Budapest, HUN)

UV-related p53 mutations in human skin carcinoma and precursor stages
H. Backvall?, A. Asplund®, A. Gustafsson®, A. Sivertsson®, J. Lundeberg?, F. Ponten® (*Uppsala, SWE;
Boston MA, USA; Stockholm, SWE)

Inverse relationship between increased apoptosis and decreased skin cancer in UV-irradiated
CD1d-/- mice

H.N. Ananthaswamy®, Y. Matsumura?, A.M. Moodycliffe?, D.X. Nghiem®, S.E. Ullrich!
(*Houston TX, USA; *Osaka, Japan; *Lausanne, SUI)

Effect of DDB2 (Damaged DNA Binding) gene dose on sensitivity to UV carcinogenesis in hairless
mice

S. Alekseev, H. Kool, H. Rebel, M. Fousteri, C. Backendorf, F. R. de Gruijl, H. Vrieling,

L.H.F. Mullenders (Leiden, NED)

Oncogenic potential of melanoma associated mutant BRAF
C.L. Benjamin, V.O. Melnikova, C. Sreevidya, G. Liu, G. Lozano, H.N. Ananthaswamy
(Houston TX, USA)

Molecular analysis of risk factors associated with skin cancers from immunosuppressed renal
transplantation patients

S. Queille!, L. Luron®, A. Spatz', M.F. Avril*, V. Ribrag®, P. Duvillard*, C. Hiesse?, A. Sarasin®,
J.P. Armand?, L. Daya-Grosjean® (*Villejuif, FRA; 2Le Kremlin Bicétre, FRA)

Loss of expression of CDKN2A via deletion and promoter hypermethylation in human non
melanoma skin cancers
A. Pacifico!, G. Leone!, M. Picardo’, H.N. Ananthaswamy? (*Roma, ITA; 2Houston TX, USA)

The increase in melanoma: are dietary photosensitizers responsible?
R.M. Sayre (Memphis TN, USA)
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14.30

15.00

15.30

16.00

16.30

Role of natural and artificial photosynthesis in sustainable energy development
Chair: A.L. Moore (Tempe AZ, USA)

1L49 The Photosystem Il reaction centre of Acaryochloris marina, a predominantly chlorophyll d
containing cyanobacterium
A. Telfer', M. Chen?, A. Pascal®, A.W.D. Larkum? J. Barber! (*London, GBR; ?Sydney, AUS;
*Gif-sur-Yvette, FRA)

IL50 Biomimicking photochemical reactions in artificial photosynthetic complexes
A. Magnuson®, N. Shaikh*, O. Johansson?, M. Borgstrém®, J. Hégblom®, W. Shi', P. Huang®,
R. Lomoth®, M. Anderlund?, L. Sun? L. Hammarstrém®, S. Styring* (“Uppsala, SWE;
2Stockholm, SWE; Lund, SWE)

IL51 Biomimetic models of Photosystem Il driven by ruthenium complexes
F. Lachaud®, A. Quaranta?, Y. Pellegrin®, P. Dorlet', M.-F. Charlot*, S. Un?, W. Leibl?, A. Aukauloo®
(*Orsay, FRA; ?Gif-sur-Yvette, FRA)

IL52 Bioinspired energy conversion schemes
M. Hambourger, D. Gust, T. Moore, A.L. Moore (Tempe AZ, USA)

IL53 The photochemistry of novel flavin-based photoreceptors
J. Kennis (Amsterdam, NED)
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Visual pigments and phototransduction

(Joint with the American Society for Photobiology)
Chair: R.K. Crouch (Charleston SC, USA), D.-P. Hader (Erlangen, GER)

14.30 IL54 Effects of ultraviolet on vision and the human eye — acute and delayed
D.H. Sliney (Gunpowder MD, USA)

15.00 IL55 Effects of sunlight on the human eye — the ophthalmohelioses
A. Cullen (Waterloo, CAN)

15.30 IL56 Production and clearance of all-trans retinol in bleached rod and cone photoreceptors
P. Ala-Laurila, M. Estevez', R.K. Crouch?, Y. Koutalos?, B.Wiggert}, M.C. Cornwall*
(*Boston MA, USA; *Charleston SC, USA; *Bethesda MD, USA)

16.00 IL57 The role of the retinoid cycle in the visual process
R.K. Crouch, B. Rohrer (Charleston SC, USA)

16.30 IL58 Visual pigment coexpression. A means of color cone development and regeneration?
A. Lukats, A.l. Berta, G. Halasz, A. Szabo, A. Szél (Budapest, HUN)

17.00 P1173 Late stages of photolysis: cone vs. rod visual pigments
E.Yu. Golobokova, V.I. Govardovskii (St. Petersburg, RUS)

17.30 Pl1174 Light induced melatonin suppression — indications for a dose dependence
K. Schulmeister’, M. Weber*, E. Schernhammer? (*Seibersdorf, AUT; *Boston MA, USA)
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08.45

09.30

10.00

10.30

11.00

11.30

12.00

12.15

12.30

12.45

13.00

PL59  Photobiology Update

Signal transduction in keratinocytes under UV-A radiation
J. Krutmann (Duesseldorf, GER) introduced by J. Piette (Liege, BEL)

Coffee Break

Physical chemistry of photosensitizers: membrane interactions, vectorisation and
targeting
Chair: D. Brault (Paris, FRA), B. Ehrenberg (Ramat-Gan, ISR)

IL60 Photosensitization in a confined membranal phase: uptake, topography and photochemistry of
sensitizers in membranes
B. Ehrenberg (Ramat-Gan, ISR)

IL61 Steady-state and dynamic interactions of photosensitizers with plasmatic proteins and
membranes
D. Brault, S. Bonneau, H. MojZziSova, C. Vever-Bizet (Paris, FRA)

1L62 Distribution properties of hematoporphyrin in the mitochondrial permeability transition pore
F. Ricchelli!, S. Gobbo?, G. Jori, V. Petronilli*, P. Nikolov? (*Padova, ITA; *Sofia, BUL)

IL63 Towards a targeted photodynamic therapy
J. Blais', P. Maillard?, V. Sol®, P. Krausz® (*Paris, FRA; *Orsay, FRA: *Limoges, FRA)

0cCe64 Enhanced selectivity of tri-component pro-drugs: initial in vitro and in vivo results
E. Dickson, R. Goyan, J. Kennedy, K. Latulippe, R. Pottier, J. Wojtyk (Kingston, CAN)

0Ce65 Proteolytically-induced photosensitization, a new tool in photodynamic therapy
M.A. Campo, D. Gabriel, N. Lange, R. Gurny (Geneva, SUI)

0Ce66 Effects of photosensitizers nanoencapsulation and of the size of the nanoparticles on
photothrombic activity for the treatment of choroidal neovascularisation by photodynamic
therapy
B. Pegaz, E. Debefve, J.-P. Ballini, Y. Konan, H. van den Bergh (Lausanne, SUI)

0cCe67 Vectorisation of photosensitisers (protoporphyrin X and hypericin) by vesicles expelled by
Dictyostelium discoideum cells: a new vectorisation tool for cancer diagnosis and photodynamic
therapy (PDT)?
I. Tatischeff, F. Lavialle (Evry, FRA)

0Ce68 Photodynamic activity of an estrogen-pheophorbide (a) conjugate in human breast cancer cells

(MCF7)
N. EI-Akra, J.-P. Souchard (Toulouse, FRA)
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10.00

10.30

11.00

11.30

12.00

12.15

12.30

12.45

13.00

20

Photodermatology

(Joint with the European Society of PhotoDermatology)
Chair: J.-C. Béani (Grenoble, FRA), R. Roelandts (Leuven, BEL)

IL69

IL70

IL71

IL72

OC73

OC74

OC75

OC76

oC77

Anti-oxidants and natural UV filters in skin protection
F. Boehm (Berlin, GER)

What’s new in sunscreens
G.M. Murphy (Dublin, IRL)

What’s new in the photodermatoses
J. Hawk (London, GBR)

Photodynamic therapy in dermatology: recent advances
C. Bédane (Limoges, FRA)

Photodynamic action of red light for treatment of erythrasma. Preliminary results
S. Darras, O. Carpentier, P. Vincent, A. Bonnevalle, P. Thomas (Lille, FRA)

Porphyrin photosensitizers, suitable for the photodynamic treatment of tinea infections caused by
Trichophyton rubrum?
T. Smijs, H.J. Schuitmaker, J.A. Bouwstra, S. Pavel (Leiden, NED)

Psoralen metabolism and psoralen ultraviolet-A (PUVA) sensitivity: a role for cytochrome P450
CYP1B1
G. Smith, Y.Y. Deeni, J. Woods, J. Ferguson, C.R. Wolf, S.H. Ibbotson (Dundee, GBR)

Differential impact of XPD gene mutations associated with either the photosensitive cancer-free
triochothidystrophy or the cancer—prone xeroderma pigmentosum syndrome

V. Bergoglio', L. Riou?, O. Chevalier-Lagente’, A. Sarasin®, T. Magnaldo® (*Villejuif, FRA;
’Fontenay-aux-Roses, FRA)

Mitochondrial damage and G1 arrest are the primary events for PUVA-induced apoptosis in
human keratinocytes
G. Viola, E. Fortunato, D. Vedaldi, L. Del Giudice, S. Disaro, G. Basso, F. Dall’Acqua (Padova, ITA)
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10.00

10.30

11.00

11.30

12.00

12.15

12.30

12.45

Photodiagnosis and optical techniques for medical diagnosis
Chair: P. Taroni (Milano, ITA)

IL78

IL79

1L80

IL81

0C82

0C83

OCs4

0C85

Development of fluorescence cystoscopy with Hexvix®: the road from in vitro studies to clinical
results

H. van den Bergh', P. Jichlinski*, D. Aymon*, A. Marti*, N. Lange?, L. Guillou®, P. Kucera®,

H.-J. Leisinger!, G. Wagniéres® (*Lausanne, SUI; *Geneva, SUI)

Time domain optical mammography and spectroscopy of the breast
P. Taroni, A. Pifferi, L. Spinelli, A. Torricelli, G. Danesini, R. Cubeddu (Milano, ITA)

Studying brain physiology and pathology with non-invasive near infrared spectroscopy
J. Steinbrink (Berlin, GER)

High speed optical coherence tomography in ophthalmology
M. Wojtkowski, I. Gorczynska, T. Bajraszewski, M. Szkulmowski, A. Szkulmowska, P. Targowski,
A. Kowalczyk (Torun, POL)

Autofluorescence characterization of human steatotic liver
A.C. Croce’, U. Bareato?, D. Neri?, U. Cillo?, I. Freitas', G. Bottiroli* (*Pavia, ITA; *Padova, ITA)

Influence of cholesterol on cell membrane dynamics probed by fluorescence spectroscopy and
imaging
P. Weber?, H Schneckenburger?, M. Wagner*, W.S.L. Strauss® (*Aalen, GER; *Ulm GER)

Comprehensive study of the phenomenological mechanisms involved in autofluorescence
bronchoscopy

T. Gabrecht, P. Uehlinger, T. Glanzmann, S. Andrejevic, P. Grosjean, A. Radu, P. Monnier,
H. van den Bergh, G. Wagniéres (Lausanne, SUI)

Laser induced delayed luminescence from normal fibroblasts and melanoma cells: spectral
analysis as a non-invasive diagnostic tool

L.A. Applegate’, F. Musumeci®, H.J. Niggli®, A. Scordino? S. Tudisco? (*Lausanne, SUI;
*Catania, ITA; *Treyvaux, SUI)
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UV and visible radiation effects on aquatic environments
Chair: F. Ghetti (Pisa, ITA)

10.00 1L86 Interactive effects of UVR and mixing in aquatic environments
E.W. Helbling, V.E. Villafafie (Playa Union, ARG)

10.30 1L87 Photoreceptors in marine diatoms
M. Mangogna®, S. Coesel', M. Siaut*, F. Maumus?, A. Falciatore’, A. De Martino™?, C. Bowler*?
(*Napoli, ITA; *Paris, FRA)

11.00 1L88 Synthesis and accumulation of mycosporine-like amino acids: an essential strategy to minimize
UV damage in freshwater organisms
R. Sommaruga (Innsbruck, AUT)

11.30 1L89 Models and molecular markers for UV-B stress evaluation in aquatic ecosystems
R. Marangoni, D. Gioffré, G. Colombetti (Pisa, ITA)

12.00 0C90 Impact of solar UV radiation on bacterioplankton and phytoplankton biomasses and activities at
different depths in NW Mediterranean coastal water during summer
F. Joux, I. Obernosterer®, P. Conan’, F. Lantoine’, W.H. Jeffrey?, A. Baldwin?
(*Banyuls-sur-mer, FRA; *Pensacola FL, USA)

12.15 P1180 Solar UV radiation modulates daily production and DNA damage of marine bacterioplankton
from a productive upwelling zone (36°S), Chile
K.L. Hernandez!, R.A. Quifiones®, G. Daneri*?, M.E. Farias®, E.W. Helbling* (*Concepcién, CHI;
*Valparaiso, CHI; 3San Miguel de Tucuman, ARG; “Playa Unién, ARG)
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Monday, September 5, Afternoon Theatre

15.30

16.00

16.30

17.00

17.30

Photoageing
Chair: K. Scharffetter-Kochanek (UIm, GER)

IL91

1L92

IL93

1L94

0C95

The role of mitochondria in photoaging and aging
M. Berneburg (Tlbingen, GER)

Changes in elastin and microfibrillar component in photoaging
J.H. Chung (Seoul, KOR)

Epidermal-dermal interactions in photoaging and photocarcinogenesis
F. Bernerd®, M. Frechet?, A. Sarasin®, T. Magnaldo® (‘Clichy, FRA ?Villejuif, FRA)

Overexpression of a putative ubiquitin c-hydrolase isolated from PUVA-senesced fibroblasts
results in a senescence-like phenotype
Y. Chen, M. Wilaschek, C. Hinrichs, W. Ma, N. Gall, K. Scharffetter-Kochanek (Ulm, GER)

Free-electron laser photoelectron emission microscopy of human pigments
J.D. Simon*, L. Hong*, G.S. Edwards®, R.J. Nemanich?, J. Garguilo? (‘Durham NC, USA;
“Raleigh NC, USA)

23



ESP 2005 - Programme

Monday, September 5, Afternoon Lamartine 1

UV effects: oral communications
Chair: J. Piette (Liege, BEL)

15.30 0C96 Ultraviolet-B radiation inhibits local T cell activation and systemically induces T cell migration
into the liver
S. Rana, S.N. Byrne, L.J. MacDonald, G.M. Halliday (Sydney, AUS)

15.45 0Co7 Epidermodysplasia verruciformis human papillomavirus types are associated with squamous cell
carcinomas of xeroderma pigmentosum patients
L. Luron*, M.F. Avril*, B. Bouadjar?, A. Sarasin’, L. Daya-Grosjean® (*Villejuif, FRA; *Algers, ALG)

16.00 0Co98 Examination of solar ultraviolet radiation exposure of road construction workers in Austria
M. Weber®, M. Schwaiger', K. Schulmeister, H. Brusl?, P. Kindl®, P. Knuschke* (*Seibersdorf, AUT;
Vienna, AUT; ®Graz, AUT; “Dresden, GER)

16.15 0C99 Deficient inflammatory response in neonatal mouse skin may contribute to the susceptibility of
HGF/SF transgenic mice to UV-induced melanoma
A. Wolnicka-Glubisz, E. De Fabo, F.P. Noonan (Washington DC, USA)

16.30 OC100 Ultraviolet-induced (A=254nm) degradation of the bacteriophage MS2 genome (sSRNA)
J. Simonet, C. Gantzer (Nancy, FRA)

16.45 OC101 Diastereoselectivity and site-dependency in the photochemistry of ketoprofen in the bovine serum
albumin matrix
S. Monti*, I. Manet*, F. Manoli*, S. Sortino? (*Bologna, ITA; *Catania, ITA)

17.00 P132 Induction of CCL21/SLC and dendritic cell activation by photodynamic therapy
S.0. Gollnick, B. Owczarczak, B.W. Henderson (Buffalo NY, USA)

17.15 P133 Induction of tolerance by UV-induced, platelet activating factor-stimulated, 1L-10 secreting, B
cells

Y. Matsumura, D.X. Nghiem, Y. Miyahara, S.N. Byrne, S.E. Ullrich (Houston TX, USA)

17.30 P135 Directing the immune system by light
C.H. Self, M.-C. Fawcett, A. Self, J.A. Smith, S. Thompson (Newcastle-upon-Tyne, GBR)

17.45 P134 The effects of TLO1 phototherapy on UVB-induced Langerhans’ cell, CD11b+ and iC3b+ cell

trafficking in polymorphic light eruption (PLE)
A. Blackburn, S. Winhoven, M. Brownrigg, L.E. Rhodes, N.K. Gibbs (Manchester, GBR)
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15.30

16.00

16.30

17.00

17.30

17.00

Photochemistry and photobiology of fullerenes

(Joint with the European Photochemistry Association)
Chair: R. Bensasson (Paris, FRA), G. Orlandi (Bologna, ITA)

1L102

1L103

1L104

IL105

IL106

IL107

Environment effects on the spectroscopy and intramolecular relaxation processes of Cg
M. Chergui (Lausanne, SUI)

Organic and hybrid [60]-fullerene multicomponent architectures
N. Armaroli, G. Accorsi, J.N. Clifford, Y. Rio (Bologna, ITA)

Molecular engineering in artificial photosynthesis
H. Imahori (Kyoto, JPN)

From photosynthesis to photonic molecular switches based on fullerenes
D. Gust, T.A. Moore, A.L. Moore (Tempe AZ, USA)

Sequence-specific DNA photocleavage and potential applications
A.S. Boutorine’, T. Da Ros?, M. Prato? (*Paris, FRA; *Trieste, ITA)

Radical scavenging by Cg in model systems and inhibition by Cg, of hepatotoxicity induced by

CCl, invivo
F. Moussa (Chatenay Malabry, FRA)
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Photomovements
Chair: K.J. Hellingwerf (Amsterdam, NED)

15.30 1L108 Microbial rhodopsins: structure and mechanism in photomotility
J.L. Spudich, E.N. Spudich, J. Sasaki, C.-S. Yang (Houston TX, USA)

16.00 1L109 Roles for photoactivated adenylyl cyclase (PAC) in photocontrol of flagellar movement in
euglenoid cells
M. Watanabe*, S. Matsunaga®, S. Yoshikawa?, M. Iseki** (*Hayama, JPN; 2Obama, JPN;
*Kawaguchi, JPN; *Okazaki, JPN)

16.30 IL110 Phototaxis and signal transduction in the cyanobacterium Synechocystis sp PCC6803
D. Bhaya, J.T. Ross, F. Fazeli, M.S. Burriesci (Stanford CA, USA)

17.00 IL111 A balanced purple-bacterial motility response to illumination
K.J. Hellingwerf*, M.A. van der Horst', J.P. Armitage®, M. Roberts? (*Amsterdam, NED;
Oxford, GBR)

17.30 OC112 Signal perception and response in benthic diatom photomovement

D. McLachlan*?, A.R. Taylor?, R.J. Geider*, G.J.C. Underwood®, C. Brownlee? (*Colchester, GBR;
*Plymouth, GBR)
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Tuesday, September 6, Morning Theatre

08.45 PL113  Photobiology Update

Oxidative DNA damage: from electron/hole injection to gel electrophoresis
N.E. Geacintov, V. Shafirovich (New York NY, USA) introduced by J. Cadet (Grenoble, FRA)

09.30 Coffee Break

Tuesday, September 6, Morning Lamartine 1

Photoimmunology
Chair: J. Krutmann (Duesseldorf, GER)

10.00 IL114 UVB and UVA wavelengths target different skin compartments: implications for photo-
immunology
F. Bernerd (Clichy, FRA)

10.30 IL115 A role for Platelet Activating Factor receptor binding in UV-induced immune suppression and
skin cancer induction
S.E. Ullrich (Houston TX, USA)

11.00 IL116 The osmolyte taurine plays a critical role in ultraviolet B radiation-induced immunosuppression
N. Schade’, C. Esser’, I. Felsner*, U. Warskulat', A. Schwarz?, T. Schwarz?, S. Grether-Beck,
D. Haussinger', J. Krutmann® (*‘Duesseldorf, GER; *Kiel, GER)

11.30 IL117 UVA induced immunosuppression
D. Moyal, A. Fourtanier (Clichy, FRA)

12.00 OC118 UV-A-induced immunosuppression plays a role in UV-A induced melanoma metastasis in mice
R. Pastila, L. Ylianttila, D. Leszczynski (Helsinki, FIN)

12.15 OC119 5-HT, blockage prevents psoralen+UVA (PUVA)-induced suppression of delayed hypersensitivity
P. Wolf*?, D.X. Nghiem?, J.P. Walterscheid?®, H.N. Ananthaswamy?, S.E. Ullrich® (*Graz, AUT;
“Houston TX, USA)

12.30 OC120 Ultraviolet radiation-induced immunosuppression in humans is prevented by topical
nicotinamide (vitamin B;) and is greater in men than women
C.R. Patterson, G.M. Halliday, R.Stc. Barnetson, D.L. Damian (Sydney, AUS)

12.45 OC121 DX5+ NKT cells from UV-irradiated mice regulate tumor immunity by suppressing CLT activity
N.M. Khaskhely, Y. Matsumura, Y. Miyahara, N. Kazimi, S.N. Byrne, S.E. Ullrich
(Houston TX, USA)

13.00 OC122 Molecular changes in skin induced by exposure to different doses of ultraviolet A radiation
M.P.F. Stapelberg, R.B.H. Williams, S.N. Byrne, G.M. Halliday (Sydney, AUS)

13.15 0OC123 Photoimmunoprotection by UVA radiation is determined by UVA dose and is dependent on
cutaneous cyclic guanosine monophosphate (cGMP)
V.E. Reeve, M. Allanson (Sydney, AUS)
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Clinical applications of PDT
Chair: S.G. Bown (London, GBR)

10.00 1L124 Optical diagnosis and treatment in hollow organs
L.B. Lovat (London, GBR)

10.30 1L125 Photodynamic therapy for cancers of the head and neck
P.-J. Lou™?, C. Hopper?, S.G. Bown? (*Taipei, TRE; 2London, GBR)

11.00 1L126 Photodynamic diagnosis and photodynamic therapy for brain tumors
H. Kostron (Innsbruck, AUT)

11.30 IL127 Review of interstitial photodynamic therapy for tumours of solid organs
S.G. Bown (London, GBR)

12.00 OC128 Synergistic combination of photochemical treatment and bleomycin on tumor growth
K. Berg, A. Dietze, O. Kaalhus, A. Hagset (Oslo, NOR)

12.15 OC129 Evaluation of the photosensitizer Tookad for photodynamic therapy on the Syrian golden
hamster cheek pouch model: light dose, drug dose and drug-light interval effects
F. Borle, A. Radu, P. Monnier, H. van den Bergh, G. Wagniéres (Lausanne, SUI)

12.30 OC130 Photodynamic therapy and fluorescent diagnostics in head and neck cancer patients with
different photosensitisers
E.G. Vakulovskaya (Moscow, RUS)

12.45 OC131 Photodynamic applications of superficial bladder cancer: from detection to treatment!
P. Jichlinski (Lausanne, SUI)

13.00 P1149 Photodynamic therapy for COPD treatment. Clinical results
N.E. Vasiliev (Novosibirsk, RUS)

13.15 P1154 Ultraviolet-induced autofluorescence characterization of normal and tumoral esophageal
epithelium cells
S. Villette, C. Vever-Bizet, G. Bourg-Heckly (Paris, FRA)

13.30 P1145 Combined action of Visudyne and coherent or non-coherent light on melanoma cells
P. Nowak-Sliwinska, G. Stochel, K. Urbanska (Cracow, POL)
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10.00

10.30

11.00

11.30

11.45

Light-regulation in plants: growth and rhythms
Chair: S. Braslavsky (Miilheim, GER)

IL133

IL134

IL135

P1197

P1198

Light signalling and plant transcriptome patterns
J.J. Casal (Buenos Aires, ARG)

Quantitative trait locus analysis of the phase of the Arabidopsis circadian clock
C. Darrah®, B. Taylor', K. Edwards?, P. Brown?, A. Hall®, H. McWatters' (*Oxford, GBR;
*Edinburgh, GBR; 3Liverpool, GBR)

A GAF-domain mutation of phytochrome a impairs chromophore incorporation and light
responses in Arabidopsis
J. Mateos', J.J. Casal', S.E. Braslavksy?, W. Gartner® (*‘Buenos Aires, ARG; “Miilheim, GER)

Isolation and characterization of a novel photomorphogenic and circadian clock mutant in
Arabidopsis

E. Kevei', P. Gyula!, R. Toth!, B. Fehér', A. Viczian, L. Kozma-Bognar?, A.J. Millar?, F. Nagy*
(*Szeged, HUN; 2Edinburgh, GBR)

New light signalling component affecting circadian clock in Arabidopsis thaliana
B. Fehér! E. Kevei', P. Gyula', R. Téth', V. Sokolova', L. Kozma-Bognar*?, A.J. Millar®, F. Nagy*
(*Szeged, HUN:; *Edinburgh, GBR)
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14.30

15.00

15.30

16.00

16.30

16.45

17.00

17.15

30

Photoprotection and sunscreens
Chair: A.R. Young (London, GBR)

IL136

IL137

1L138

1L139

OC140

0C141

P158

PI71

Low-dose UVB induces a p53-dependent gene program that increases the resilience of
keratinocytes against further UVB-insults

D. Decraene’, K. Smaers®, D. Maes?, M. Matsui®, L. Declercg®, M. Garmyn* (*Leuven, BEL;
*Melville NY, USA; Oevel, BEL)

Heat shock proteins in intrinsic photoprotection
F. Trautinger (Vienna, AUT)

Biological effects of simulated ultraviolet daylight — New approach to investigate daily
photoprotection

S. Seité', C. Medaisko®, C. Bredoux®, F. Christiaens®, D. Compan-Zaouati %, H. Zucchi', D. Lombard®,
A. Fourtanier® (*Clichy, FRA; “Chevilly, FRA)

Effects of repeated sub-erythemal UVR exposure on human skin in vivo and the role of
sunscreens in their prevention
A.R. Young (London, GBR)

Cosmesis-relevant biophysical changes in Asian volunteers induced by extensive exposure to sub-
erythemal doses of ultraviolet daylight. Influence of sun filters and textiles
W. Baschong®, U. Osterwalder*, M. Schaumann®, C. Artmann? (*Basel, SUI; ?Miinchen, GER)

Sunscreen use related to UV exposure, age, sex and occupation based on personal dosimeter
readings and sun behaviour diaries
E. Thieden, P.A. Philipsen, J. Sandby-Magller, H.C. Wulf (Copenhagen, DEN)

Twelve-month topical study to determine the influence of bisoctrizole (Tinosorb® M- Active) on
photocarcinogenesis in hairless mice

D.B. Learn®, C.P. Sambuco®, P.D. Forbes', A.M. Hoberman®, J.R. Plautz?, U. Osterwalder?
(*Horsham PA, USA; ?Basel, SUI)

Pulsed radiation studies of natural UV filters extracted from lichens: possible sunscreens
R. Edge (Keele, GBR)
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Tuesday, September 6, Afternoon Lamartine 2

14.30

15.00

15.30

16.00

16.30

16.45

17.00

Photochemistry and phototoxicity of drugs
Chair: N. Gibbs (Manchester, GBR)

1L142

1L143

1L144

1L145

OC147

0C148

0OC149

An outbreak of photoallergy
J. Ferguson (Dundee, GBR)

Drug-nucleoside interactions in the excited states: a model to investigate the basic mechanisms of
drug-photosensitized DNA damage
M.A. Miranda (Valencia, ESP)

Spectrum of cross-photosensitization in patients with contact photoallergy to ketoprofen:
associated photoallergies to non-benzophenone-containing molecules
F. Aubin, P. Girardin, Ph. Humbert, R. Laurent, M. Vigan (Besancon, FRA)

Identification of photoallergic potential in drugs and other chemicals
M.D. Barratt (Bedford, GBR)

Primary processes in the photochemistry of fluoroquinolones
S. Navaratnam (Warrington, GBR)

In vitro phototoxicity of lovastatin and a selected group of vitamin D3 isomers
P.D. Forbes, C.P. Sambuco, S.M. Ksenzenko, D.B. Learn, A.M. Hoberman (Horsham PA, USA)

Carbanion-mediated photocages: from drug photostability to carbanion kinetics and new
photocages
J.C. Scaiano, M. Lukeman, E. Gagnon, J. Blake (Ottawa, CAN)
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Plant photobiology in extreme environments
Chair: T.V. Callaghan (Abisko, SWE)

14.30 1L150 Plants in cold environments: an introduction to the symposium
T.V. Callaghan (Abisko, SWE)
15.00 IL151 Tracking ancient UV-B fluxes
B. Lomax*, D. Beerling*, T. Callaghan®?, W. Fraser®, M. Harfoot’, J. Pyle*, S. Self’, M. Sephton®,
C. Wellman® (*Sheffield, GBR; 2Abisko, SWE; *Milton Keynes, GBR; “Cambridge, GBR)
15.30 IL152 Can marine microorganisms influence the melting of the Arctic pack ice?
C. Leck (Stockholm, SWE)
16.00 IL153 Cryophylic cyanobacteria and algae and their succession in deglaciated landscapes
J. Elster', J. Svoboda?, K. Kastovska® (‘Ceské Budgjovice, CZE; *“Mississauga, CAN)
Tuesday, September 6, Afternoon Theatre
17.30 ESP General Assembly
Tuesday, September 6, Evening Victoria
20.00 Banquet — ESP Medals Awards
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Wednesday, September 7, Morning Theatre

08.45

PL154

Photobiology Update

Looking for novel circadian clock mutants in Arabidopsis
E. Kevei', P. Gyula', B. Fehér', R. T6th?, V. Sokolova', S. Davis?, L. Kozma-Bognar“?, A. Millar®,
F. Nagy' (*Szeged, HUN; 2Ké6In, GER; *Edinburgh, GBR) introduced by J. Bornman (Slagelse, DEN)

09.30 Coffee Break
Wednesday, September 7, Morning Lamartine 1
Ocular light damage
Chair: D.H. Sliney (Gunpowder MD, USA)
10.00 IL155 The geometry and spectral aspects of ocular exposure influences risks
D.H. Sliney (Gunpowder MD, USA)
10.30 IL156 Light damage to the retina: model and reality
C.E. Remé (Ziirich, SUI)
11.00 IL157 The photoreactivity of retinal melanin and lipofuscin granules
M.E. Boulton, M.B. Rozanowska (Cardiff, GBR)
11.30 IL158 Optical radiation effects upon the lens
P. Soderberg, S. Lofgren?, M. Ayala®, X. Dong", V. Mody', M. Kakar', L Meyer" (*Stockholm, SWE;
“Lincoln, NE, USA,; *Orebro, SWE)
12.00 P143 Winter eye protection for ultraviolet radiation

D.H. Sliney", D. Sarkany® (*Gunpowder MD, USA; ?Whistler, CAN)
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10.00

10.30

11.00

11.30

12.00

12.15

12.30

34

Cellular response to solar UV
Chair: E. Sage (Paris, FRA)

1L159 UVA modulation of iron and heme homeostasis — a crucial role for heme oxygenase
R.M. Tyrrell, G. Edwards, C. Raval, S.A. Mitchell (Bath, GBR)

1L160 Role of cell cycle checkpoint proteins in UVA-induced S-phase arrest in mammalian cells
P.-M. Girard, F. Delacdte, E. Sage (Orsay, FRA)

IL161 UV responses in NER-deficient mouse keratinocyte cultures
G.J. Stout*, J. de Wit?, J.R. Mitchell?, J.H.J. Hoeijmakers?, F.R. de Gruijl*, L.H.F. Mullenders®,
C. Backendorf'(*Leiden, NED; *Rotterdam, NED)

IL162 Mono-ubiquitination of PCNA: a key modification for the polymerase switch after UV irradiation
in human cells
P. Kannouche (Villejuif, FRA)

0OC163 RhoB up-regulation induced by UVB controls survival response of human keratinocytes
B. Canguilhem, A. Pradines, C. Baudouin, C. Boby, I. Lajoie-Mazenc, M. Charveron, G. Favre
(Toulouse, FRA)

OC164 Overexpression of phospolipid hydroperoxide glutathione peroxidase in human dermal
fibroblasts abrogates UVA irradiation-induced expression of interstitial collagenase/matrix-
metalloproteinase-1 by suppression of phosphatidylcholine hydroperoxide-mediated NFxB
activation and interleukin-6 release
S. Sulyok®, J. Wenk?, J. Schiiller?, C. Hinrichs™?, T. Syrovets®, N. Azoitei, M. Podda®, T. Wirth?,
T. Simmet?, K. Scharffetter-Kochanek™? (*UIm, GER; “Cologne, GER; ®Frankfurt, GER)

P130 UVB induced sunburn cell formation of human keratinocytes is mediated through the Ask-1-
p38MAPK cascade
A. Van Laethem, M. Garmyn, P. Agostinis (Leuven, BEL)



ESP 2005 - Programme

Wednesday, September 7, Morning Lamartine 3

10.00

10.30

11.00

11.30

12.00

12.15

Acclimation, stress and regulation of photosynthesis
Chair: E.-M. Aro (Turku, FIN), J.F. Bornman (Slagelse, DEN)

IL165 Analysis of state transitions in Chlamydomonas and Arabidopsis
J.-D. Rochaix, S. Bellafiore, F. Barneche, L. Legendre, A. Willig, S. Miras (Geneva, SUI)

1L166 Elucidating the Mg-ProtolX mediated signalling pathway
A. Strand (Ume8, SWE)

IL167 Carbon metabolite sensing and signalling: the role of the trehalose pathway
M.J. Paul (Harpenden, GBR)

1L168 Chloroplast-mediated regulation of Arabidopsis transcriptome
M. Piippo, Y. Allahverdiyeva, N. Battchikova, E.-M. Aro (Turku, FIN)

OC169 Singlet oxygen as a stress factor and signal in Rhodobacter
J. Glaeser', M. Zobawa?, F. Lottspeich?, G. Klug' (‘Giessen, GER; ?Martinsried, GER)

OC170 Molecular events underlying excitation energy control in the Photosystem Il antenna
A.V. Ruban (Sheffield, GBR)
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Wednesday, September 7, Afternoon Lamartine 1

Animal models of photocarcinogenesis
Chair: D. Mitchell (Smithville TX, USA), F.R. de Gruijl (Leiden, NED)

15.30 IL171 Regulation of DNA repair in E2F1 transgenic and knockout mice
D.L. Mitchell, T. Berton, R. Guo, L. Paniker, D. Johnson (Smithville TX, USA)

16.00 IL172 DNA lesions and mutations induced by ultraviolet A and B radiation in human and mouse cells
G.P. Pfeifer, A. Besaratinia (Duarte CA, USA)

16.30 IL173 Induction of CPD retaining basal cells after solar simulating UV-irradiation of human skin
B. Volkmer?, S. Henning®, D. Mitchell?, E.W. Breitbart, R. Greinert* (‘Buxtehude, GER;
Smithville TX, USA)

17.00 IL174 Oncogenes, signal transduction and melanoma in Xiphophorus
S. Meierjohann?, C. Wellbrock?, A. Gémez®, E. Geissinger’, C. Froschauer®, E. Wende®, M. Papp?,
A. Kraiss®, M. Schartl* (*Wirzburg, GER; *London, GBR; ®Ribera de Cabanes, ESP)

17.30 IL175 Role of cell cycle regulating genes in susceptibility to UV-induced melanomas in Xiphophorus
hybrids
R.S. Nairn, R. Beard, D. Trono, A.P. Butler (Smithville TX, USA)
18.00 OC176  Deficient UV induction of melanoma in HGF/SF transgenic recessive yellow (Mc1r®®) mice
F.P. Noonan, G. Merlino®, A. Wolnicka-Glubisz, M. Anver®, E. De Fabo'! (*Washington DC, USA;
*Bethesda MD, USA; ®Frederick MD, USA)

18.15 P142 Quantitative and temporal differences in UVR dose-dependent skin responses in hairless rodents

(mice, rats, and guinea pigs)
C.P. Sambuco, P.D. Forbes, D.B. Learn, M. Arocena, A.M. Hoberman (Horsham PA, USA)
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Wednesday, September 7, Afternoon

Lamartine 2

15.30

16.00

16.30

17.00

17.30

17.45

18.00

18.15

Antimicrobial PDT
Chair: G. Jori (Padova, ITA)

IL177

IL178

IL179

1L180

0OC181

0C182

0C183

P70

Photodynamic therapy-based inactivation of viruses in the presence of red blood cells
P. Ziolkowski', M.A. Valles?, M.A. de Madariaga®, O.1. Koifman®, R. Bonnett* (“Wroclaw, POL;
*Barcelona, ESP; *lvanovo, RUS; “London, GBR)

Antimicrobial PDT with phenothiazinium dyes: new mechanistic findings
M. Hamblin, T. Ndemidova, G. Ptegos (Boston MA, USA)

Photodynamic therapy of bacterial and fungal infections with phthalocyanines: basic and pre-
clinical studies
G. Jori', G. Roncucci’® (*Padova, ITA; ?Firenze, ITA)

Antimicrobial PDT: we have heard the theory, what about the practice?
S.B. Brown (Leeds, GBR)

Photosensitization-based inactivation of harmful mycromycetes
Z. LukSieng, D. Peciulyté, A. Lugauskas (Vilnius, LTU)

Porphyrin polyamine conjugates : a new strategy for antimicrobial chemotherapy
V. Sol, P. Branland, F. Lamarche, G. Garcia, R. Granet, B. Verneuil, P. Krausz (Limoges, FRA)

Photodynamic killing of Leishmania major with cationic dyes
O.E. Akilov!, S. Kosaka®, J.W. Foley?, T. Hasan® (‘Boston MA, USA; “Cambridge MA, USA)

The treatment of leishmaniasis using photodynamic therapy
C. Bristow, R.W. Boyle, T. Paget (Hull, GBR)
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Spectroscopic studies of fast and ultrafast events in photobiology
Chair: M.M. Martin (Paris, FRA)

15.30 1L184 Ultrafast electron transfer in photosynthetic reaction centres: on the way to a molecular
understanding of photosynthetic electron transfer
W. Zinth (Minchen, GER)

16.00 1L185 Ultrafast dynamics in the Green Fluorescent Protein (GFP) and the GFP chromophore
D. Stoner-Ma*, A.A. Jaye?, P. Tonge', S.R. Meech? (*Stony Brook NY, USA; *Norwich, GBR)

16.30 IL186 Ultrafast photo-isomerization of protonated retinal Schiff bases in different environments
S. Schenkl*, G. Zgrablic', F. van Mourik®, S. Haacke'? M. Chergui* (*Lausanne, SUI;
“Strasbourg, FRA)

17.00 1L187 Fast molecular processes in Blepharisma japonicum's light perception
M. Mahet', P. Plaza', M.M. Martin', G. Checcucci?, F. Lenci? (*Paris, FRA; “Pisa, ITA)

17.30 OC188 Electronic structure, spectroscopy, ultrafast dynamics and aerobic reactivity of trichochromes:
natural components of pheomelanins
J.D. Simon (Durham NC, USA)

17.45 P1186 Ultrafast events in the Photoactive Yellow Protein chromophore : protein vs solution
environment
A. Espagne’, P. Changenet-Barret}, P. Plaza’, K.J. Hellingwerf?, M.M. Martin® (*Paris, FRA;
’Amsterdam, NED)

18.00 OC189 Structural characterisation of the fucoxanthin chlorophyll-a/c protein complexes using resonance
Raman spectroscopy: the effect on light harvesting and energy transfer dynamics
L. Premvardhan®, L. Bordes®, H. Fey?, C. Buchel?, B. Robert* (\Gif-sur-Yvette, FRA; *Frankfurt, GER)

18.15 OC190 Observation of sub-100 ps conformational changes in photolyzed carbonmonoxy-myoglobin
probed by time-resolved circular dichroism
T. Dartigalongue, F. Hache (Palaiseau, FRA)
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Thursday, September 8, Morning Theatre

08.45 PL191  Photobiology Update

Photoprotection and photorestoration of cultural heritage
R. Salimbeni (Firenze, ITA) introduced by F. Ghetti (Pisa, ITA)

09.30 Coffee Break

Thursday, September 8, Morning Lamartine 1

Mechanisms of plant UV-response
Chair: R. Ulm (Freiburg, GER)

10.00 1L192 Regulation of UVB-induced photomorphogenesis in Arabidopsis
A. Baumann®, A. Oravecz, Z. Mate?, F. Nagy?, R. Ulm* (*Freiburg, GER; 2Szeged, HUN)
10.30 1L193 UV-B signalling and protection in Arabidopsis
G.l. Jenkins (Glasgow, GBR)
11.00 1L194 Impact of UV-B on maize
V. Walbot!, P. Casati? (*Stanford CA, USA; Rosario, ARG)
11.30 1L195 MAP kinases at the crossroads of UV-B and biotic stress signalling pathways
J. Stratmann (Columbia SC, USA)
12.00 P1199 Analysis of the maize leaf proteome after various UV-B treatments of lines differing in UV-B
sensitivity

P. Casati"?, X. Zhang®, A.L. Burlingame®, V. Walbot' (*Stanford CA, USA; *Rosario, ARG;
®San Francisco CA, USA)

12.15 OC196 The role of the FtsH and DegP proteases in the repair of Photosystem |1 after damage by UV-B
radiation in Synechocystis
. Vass, O. Cheregi*, C. Sicora®, P.B. Kos, P.J. Nixon? (*Szeged, HUN; ?London, GBR)
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PDT: oral communications
Chair: J. Piette (Liege, BEL)

10.00 0OC197 Formulation of a thermosetting hydrogel of hexylaminolevulinate targeting Barrett’s oesophagus
S. Collaud*, F. Evangelisti®, L. James®, Q. Peng?, R. Gurny?, N. Lange® (*Geneva, SUI; ?Oslo, NOR)

10.15 0OC198 On the importance of light delivery and intensity measurements during ALA PDT in
otorhinolaryngology
T. Vidéczy, P. Baranyai, L. Csokonai Vitéz, B. Horvath (Budapest, HUN)

10.30 0OC199 ALA-PDT effect on adhesion and cytoskeleton of the cultured human carcinoma and glioma cells
A. Uzdensky™?, E. Kolpakova', A. Juzeniene®, J. Moan® (*Oslo, NOR; “Rostov-on-Don, RUS)

10.45 OC200 ALA-induced endogenous porphyrins in arthritic rabbit knee tissues: a spectroscopic study
S. Bagdonas, G. Kirdaité, R. Rotomskis (Vilnius, LTU)

11.00 0C201 Meta-tetra(hydroxyphenyl)chlorin (nNTHPC) aggregation state and interaction with plasma
albumin
S. Sasnouski™?, V. Zorin?, I. Khludeev?, F. Guillemin®, L. Bolotine® (*Vandoeuvre-les-Nancy, FRA;
Minsk, BLR)

11.15 P1123 Time dependent subcellular localisation of mTHPC and apoptotic response in photosensitized
MCF-7 cells

A. Frangois, S. Marchal, F. Guillemin, L. Bolotine (Vandoeuvre-Lés-Nancy, FRA)

11.30 0OC202 The effect of photofrin-photodynamic therapy (PDT) on mechanisms of cell death in EMT6
murine cells
S.L. Hankin, T.J. Stephenson, M.W.R. Reed, A.G. Pockley, N.J. Brown (Sheffield, GBR)

11.45 0OC203 Effect of hypericin on intracellular localization of PKC in U-87 MG human glioma cells:
competitive binding of Hyp and PMA to C1B sub-domain of PKC
S. Kocanova®, D. Jancura®, T. Hornakova®, A. Mateasik?, D. Chorvat Jr.%, J. Ulicny?, J. Hritz?,
M. Refregiers®, J.C. Maurizot®, P. Miskovsky'? (*Kosice, SVK; ?Bratislava, SVK; *Orléans, FRA)

12.00 0OC204 Enhanced selectivity of chemo and photochemotherapeutic agents via protease mediated drug
delivery
E. Dickson, R. Goyan, J. Kennedy, K. Latulippe, R. Pottier, J. Wojtyk (Kingston, CAN)

12.15 OC205 FLIM and SLIM for molecular imaging in PDT
A. Riick, F. Dolp, C. Hiilshoff, C. Hauser, C. Scalfi-Happ (UIm, GER)

12.30 OC206 Analyses of monolayer cells by MALDI-TOF/MS - Applications for photodynamic therapy
B. Maunit!, M. Dodeller!, N. Lourette’, L. Bezdetnaya®, F. Guillemin?, J.-F. Muller! (*Metz, FRA;
Nancy, FRA)

12.45 P1142 Development of sensitizers based on squaraine moiety for photodynamic therapy
D. Ramaiah', K.T. Arun, K. Jyothish®, B. Epe? (*Trivandrum, IND; “Mainz, GER)

13.00 OC146 Photochemical internalisation of EGFR-targeting toxin conjugates
A. Weyergang, P.K. Selbo, W.L. Yip, K. Berg (Oslo, NOR)
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10.00

10.15

10.30

10.45

11.00

11.15

11.30

11.45

12.00

12.15

12.30

Photochemistry and photobiology of biomolecules
Chair: J. Cadet (Grenoble, FRA)

0C207

0C208

0C209

0C210

0ocC211

0C212

0C213

0C214

0C215

0C216

0C217

Interaction of UVC/UVB radiation with DNA simple and double helices: from photon absorption
to photodamage

D. Markovitsi*, E. Emanuela’, T. Gustavsson®, E. Lazzarotto', R. Lavery? S. Marguet®, P. Millié,

D. Onidas, A. Sharonov?*, F. Talbot}, K. Zakrzewska? (*Gif-sur-Yvette, FRA; *Paris, FRA)

Photocaged radicals for the studies of oxidative DNA damage
Y. Wang (Riverside CA, USA)

Application of UV laser photochemistry to the studies of histone-DNA interactions and
transcription factor binding to nucleosomes

D. Angelov'? H. Menoni*?, J. Cadet®, P. Bouvet}, S. Dimitrov** (*Lyon, FRA; ?Sofia, BUL;
Grenoble, FRA; “La Tronche, FRA)

Lipid hydroperoxides as an endogenous precursor of singlet molecular oxygen in the presence of
metal ions and other reactive species

S. Miyamoto®, G.R. Martinez*?, A.P. Bortoletto Martins®, M.H. Gennari Medeiros®, P. Di Mascio®
(*S#o Paulo, BRA. *Curitiba, BRA)

Singlet oxygen-mediated formation of protein peroxides in cells and its consequences
V.V. Agon, M. Gracanin, P.E. Morgan, M.J. Davies (Sydney, AUS)

UVA radiation is highly mutagenic in cells that are unable to repair 7,-8-dihydro-8-oxoguanine in
Saccharomyces cerevisiae

E. Sage', S. Kozmin®, G. Slezak?, A. Reynaud-Angelin®, S. Boiteux? (*Orsay, FRA;

’Fontenay aux Roses, FRA)

Sensitivity to polychromatic UV-radiation of strains of Deinococcus radiodurans differing in their
DNA repair capacity
P. Rettberg® , U. Pogoda de la Vega®, T. Douki?, J. Cadet’ (*KéIn, GER; Grenoble, FRA)

Killed But Metabolically Active (KBMA) microbes: a new vaccine paradigm for eliciting effector
T cell responses and protective immunity

D.G. Brockstedt!, K.S. Bahjat', M.A. Giedlin', W. Liu®, M. Leong*, W. Luckett', Y. Gao*, P. Schnupf®,
D. Kapadia', G. Castro?, J.Y.H. Lim*, A. Sampson-Johannes®, A.A. Herskovits®, A. Stassinopoulos’,
H.G. Archie Bouwer?, J.E. Hearst', D.A. Portnoy®, D.N. Cook®, T.W. Dubensky Jr.!

(*Concord CA, USA; *Portland OR, USA; *Berkeley CA, USA)

Experimental and theoretical study of the interaction of single-stranded DNA homopolymers and
a monomethine cyanine dye: nature of specific binding
L. Mikelsons, C. Carra, M. Shaw, C. Schweitzer, J.C. Scaiano (Ottawa, CAN)

Photoinduced DNA damage by quinolizinium derivatives — Singlet oxygen generation and
unusual formation of hydroxyl radicals

H. Ihmels®, C. Bohne?, K. Faulhaber®, B. Giese*, A. Hofmann®, A.-K. Kohler*, A. Salbach®,
M.A.L. Sheepwash? (*Siegen, GER; *Victoria, CAN; *Wiirzburg, GER; “Basel, SUI)

Photoprocesses in densely packed stable stacking aggregates of nucleic bases of candidates for the
role of first genetic matrixes
V.L. Rapoport, V.M. Malkin, S.V. Zorina, S.M. Komarov, V.V. Goriuchko (St. Petersburg, RUS)
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P11

P12

P13

Pl4

P15

P16

P17

P18

PI9

PI10

PI111

P112

P113

P114

PI15

P116
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Two diastereomeric (6-4) adducts from photoreaction of uracil in frozen aqueous solution
M.D. Shetlar, V.J. Basus (San Francisco CA, USA)

Time-resolved study of thymine dimer formation
S. Marguet, D. Markovitsi (Gif-sur-Yvette, FRA)

Photo-induced guanine radical cation in short oligonucleotide is able to cross-link with lysines containing
peptide
S. Perrier, J. Hau?, D. Gasparutto®, J. Cadet®, A. Favier', J.-L. Ravanat® ("Grenoble, FRA; ?Lausanne, SUI)

Crystal structure of the d(TpA) thymine-adenine photoadduct
R.J.H. Davies, J.F. Malone (Belfast, GBR)

Antigenotoxic activity of two essential oils (Origanum compactum and Cinnamomum camphora) against UV
and 8-MOP+UVA induced mutagenic and recombinogenic events in diploid yeast (Saccharomyces cerevisiae)
F. Bakkali*?, S. Averbeck? D. Averbeck? M. Idaomar® (‘Tétouan, MAR; *Orsay, FRA)

Photochemistry of DNA in spores of Bacillus subtilis
T. Douki', B. Setlow?, P. Setlow? (*Grenoble, FRA; *Farmington CT, USA)

Quantification of 4-hydroxy-2-nonenal adduct to glutathione and to DNA in humans cells
O. Falletti, J. Cadet, A. Favier, T. Douki (Grenoble, FRA)

Study of the photobiological effects of 8-methoxypsoralen (8-MOP) and UVA in eukaryotic cells using DNA
microarray technology
M. Dardalhon®, W. Lin%, A. Nicolas?, D. Averbeck® (*Orsay, FRA; ?Paris, FRA)

Comparison between 8-0xo0-7,8-dihydro-2’-deoxyguanosine and 1,N2-etheno-2’-deoxyguanosine levels in lung
DNA of rats exposed to cigarette smoke
S.A. Marques, A.P.M. Loureiro, O.F. Gomes, C.C. Garcia, P. Di Mascio, M.H.G. Medeiros (S&o Paulo, BRA)

Reaction of singlet oxygen with 2’-deoxyguanosine and 8-methoxy-2’-deoxyguanosine
G.R. Martinez, J.-L. Ravanat?, J. Cadet’, M.H.G. Medeiros®, P. Di Mascio® (*Curitiba, BRA; *Grenoble, FRA;
3330 Paulo, BRA)

Steady-state and time-resolved studies on ketoprofen-thymine dyads
C. Paris, N. Belmadoui, M.J. Climent, S. Encinas, M.A. Miranda (Valencia, ESP)

Photoinduced binding of ruthenium trisbipyrazine on 8-oxoguanine and inhibition of the replicative T4
polymerase
N. El-Akra, J-P. Souchard, P. Vicendo (Toulouse, FRA)

Photostability of ruthenium complexes in presence of proteins: influence in DNA photosensitization
L. Bijeire, P. Vicendo (Toulouse, FRA)

Spore photoproduct lyase - characterization of an iron-sulfur DNA repair enzyme
O. Berteau, S. Ollagnier-de-Choudens, T. Douki, M. Atta, M. Fontecave (Grenoble, FRA)

DNA-DNA crosslinking at guanines: a new and major class of oxidatively generated damage by UV laser
biphotonic ionization in DNA

H. Menoni*?, D. Gasparutto®, J.-L. Ravanat®, J. Cadet®, S. Dimitrov*, D. Angelov*? (*Lyon, FRA; 2Sofia, BUL;
Grenoble, FRA; *La Tronche, FRA)

Ozone induces singlet molecular oxygen generation in the presence of DNA
S. Miyamoto®, G.R. Martinez*?, M.H.G. Medeiros’, P. Di Mascio® (:Sao Paulo, BRA, ?Parana, BRA)
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P117

P118

PI19

PI120

P121

P122

P123

P24

PI25

P126

P127

PI28

P129

P130

PI31

P132

PI33

Interplay of nitration and oxidation reactions in DNA: insights from laser flash photolysis and oxygen-18
labeling experiments
R. Misiaszek, C. Crean, N.E. Geacintov, V. Shafirovich (New York NY, USA)

Miniaturized instrumentation for the high throughput screening of DNA repair inhibitors
R. Hara', A. North, J.E. Hearst*?, S. Yeung?, K. Singh? R.A. Mathies? (*Concord CA, USA; *Berkeley CA, USA)

Effect of (5’S)-5’,8-Cyclo-2’-deoxyadenosine on the conformation of di and trinucleotides
B. Karwowski, J. Gaillard, A. Grand, J.Cadet (Grenoble, FRA)

Study of 8-bromo-2’-deoxyinosine by photochemical and radiolytic methods
L. Jimenez"?, S. Encinas*, M.A. Miranda®, M. Russo?, M. D’Angelantonio®, Q.G. Mulazzani?, C. Chatgilialoglu®
(*Valencia, ESP; *Bologna, ITA)

A plasmid biochip for DNA repair measurement, adaptation of HeLa cells to UVB irradiation
J.-F. Millau, A. Micoud, S. Caillat, A. Favier, S. Sauvaigo (Grenaoble, FRA)

Formation and biological significance of one-electron oxidation products of 5-hydroxypyrimidine residues
Ph. Simon*, D. Gasparutto’, C. Saint-Pierre’, J.R. Wagner?, A. Favier, J. Cadet' (‘Grenoble, FRA;
“Sherbrooke, CAN)

Modification of the genotoxic effect of UV-irradiation by chemicals
G. Emri®, C. Bayerl?, E. Remenyik?, I. Horkay" (‘Debrecen, HUN; *Mannheim, GER)

Studies on the photocleavage of nucleic acids by the dibenzo[b,g]quinolizinium salt and its dimer
D. Otto', A. Bergen’, H. Ihmels®, G. Viola? (*Siegen, GER; *Padova, ITA)

Long-time fluorescence components of poly(dA).poly(dT)
F. Talbot, D. Markovitsi, T. Gustavsson, E. Lazzarotto (Gif-sur-Yvette, FRA)

A comparison of solar UV induced DNA-damaging effects between Southern and Central Europe and Arctic
high latitudes

A. Bérces', S.A. Chernouss?, H. Lammer®, N.K. Belisheva?, G. Kovécs', H.I.M. Lichtenegger®, G. Ronté!
(*Budapest, HUN; *Apatity, RUS; ®Graz, AUT)

Ground-based measurement of solar light intensity (illuminance), temperature, and relative humidity from
the tropics (Turen, East Java, Indonesia) between 1995 and 2001
L. Fidhiany, K. Winckler (Berlin, GER)

Effects of sublethal (7.4 W/m?) UVA irradiation on activity levels of oxidative defense enzymes (catalases,
superoxide dismutases, glutathione reductase) and on protein oxidation and survival after lethal UVA in
Escherichia coli

J.D. Hoerter, A.A. Arnold, A. Shibuya, D. Kuczynska, C.S. Ward, M.G. Sauer, A.Gizachew, T.M. Hotchkiss,
T. Fleming, S. Johnson (Big Rapids MI, USA)

The role of Bach-1 and NF-E2-related factor 2 in ultraviolet A (oxidant) mediated activation of heme
oxygenase-1 in human skin cells
G.P. Edwards, C.M. Raval, S.A. Mitchell, R.M. Tyrrell (Bath, GBR)

UVB induced sunburn cell formation of human keratinocytes is mediated through the Ask-1-p38MAPK
cascade
A. Van Laethem, M. Garmyn, P. Agostinis (Leuven, BEL)

Efficacy of different UV emitting sources in the induction of T cell apoptosis
Z. Novak®, A. Bérces?, G. Ront6?, A. Dobozy", L. Kemény' (*Szeged, HUN; 2Budapest, HUN)

Induction of CCL21/SLC and dendritic cell activation by photodynamic therapy
S.0. Gollnick, B. Owczarczak, B.W. Henderson (Buffalo NY, USA)

Induction of tolerance by UV-induced, platelet activating factor-stimulated, IL-10 secreting, B cells
Y. Matsumura, D.X. Nghiem, Y. Miyahara, S.N. Byrne, S.E. Ullrich (Houston TX, USA)
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The effects of TLO1 phototherapy on UVB-induced Langerhans’ cell, CD11b+ and iC3b+ cell trafficking in
polymorphic light eruption (PLE)
A. Blackburn, S. Winhoven, M. Brownrigg, L.E. Rhodes, N.K. Gibbs (Manchester, GBR)

Directing the immune system by light
C.H. Self, M.-C. Fawcett, A. Self, J.A. Smith, S. Thompson (Newcastle-upon-Tyne, GBR)

Modulation of contact hypersensitivity in mice by photolysis products of psoralens
A.Ya. Potapenko, L.A. Kozir, Z.l. Moshnina, A.A. Kyagova (Moscow, RUS)

Lack of antigen-specific immunity in the very early stage of photocarcinogenesis in an animal model
E. Remenyik’?, N.M. Wikonkal***, W. Zhang?, V. Paliwal*, D.E. Brash* (New Haven CT, USA; *Debrecen, HUN;
*Budapest, HUN)

Effect of UV irradiation on cellular responses and DNA damage of human keratinocytes harboring HPV16
S. Mouret, T. Douki?, S. Courdavault?, A. Favier?, J.C. Beani!, M.T. Leccia' (*La Tronche, FRA; Grenoble, FRA)

The UV(B) fingerprint dominates the PTCH mutation spectrum of psoralen plus UVA-associated basal cell
carcinomas
E. Heitzer, A. Lassacher, H. Kerl, P. Wolf (Graz, AUT)

Activating c-Kit exon 11 mutation is absent in Merkel cell carcinoma
A. Lassacher, E. Heitzer, H. Kerl, P. Wolf (Graz, AUT)

UVA sensitivity in Smith-Lemli-Opitz syndrome: possible involvement of cholesta-5,7,9(11)-trien-3 g-ol
C.F. Chignell, B.M. Kukielczak, P.J. Bilski, Y.-Y. He, R.H. Sik (Research Triangle Park NC, USA)

Quantitative and temporal differences in UVR dose-dependent skin responses in hairless rodents (mice, rats,
and guinea pigs)
C.P. Sambuco, P.D. Forbes, D.B. Learn, M. Arocena, A.M. Hoberman (Horsham PA, USA)

Winter eye protection for ultraviolet radiation
D.H. Sliney*, D. Sarkany? (*Gunpowder MD, USA; *Whistler, CAN)

UV-A irradiance at typical indoor life space
S. Takeshita, M. Sasaki (Kanagawa, JPN)

Efficacy of RGD-porphyrins on murine tumoral melanocytes: preliminary results
A. Sparsa, K. Faucher, V. Sol, P. Krausz, M. Guilloton, F. Sturtz, C. Bédane (Limoges, FRA)

Photodegradation of folic acid during extracorporeal photochemotherapy
M. Der-Petrossian, M. Fodinger, R. Knobler, F. Trautinger (Vienna, AUT)

Efficacy of variable pulsed light in the treatment of hypertrichosis in 103 patients
R. Knobler, H. Nahavandi, R. Neumann (Vienna, AUT)

Impact of polymorphic light eruption on quality of life across four seasons and at a range of latitudes in
Europe

T.C. Ling*, H.I. Richards', A.S. Janssens?, F. Aubin®, C. Jansen’, L. Anastassopoulou®, A.J. Stratigos®,

C. Antoniou®, T.I. Diepgen®, N.K. Gibbs*, L.E. Rhodes® (*Manchester, GBR; ?Leiden, NED; *Besancon, FRA;
*Turku, FIN; *Athens, GRE; °Heidelberg, GER)

The effects of TL-01 phototherapy on erythema and provocation responses in polymorphic light eruption
(PLE)
S. Winhoven, A. Blackburn, M. Brownrigg, L.E. Rhodes, N.K. Gibbs (Manchester, GBR)

Acute UV irradiation and heat shock induced exon 26A mRNA and protein expression of elastin in human
skin in vivo
J.Y. Seo, Z. Chen, S.R. Leg, Y.K. Kim, J.H. Chung (Seoul, KOR)
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Photochemical properties of aged human RPE melanosomes
G. Szewczyk!, A. Pawlak®, M. Zareba®, J.M. Burke?, C.M.B. Skumatz?, M.B. Rozanowska®, M.E. Boulton®,
T. Sarna® (*Krakow, POL; ?Milwaukee WI, USA: *Cardiff, GBR)

Modulation of oxidative damage, MAPK activation and cell death in neuronal cells by the fermented papaya
preparation

0.1. Aruoma®, R. Colognato?, K. Koike®, I. Laurenza?, L. Benzi?, L. Migliore’ (*London, GBR; 2Pisa, ITA;

3 -

Gifu, JPN)

Effect of ageing on the expression of cell defence genes after UVA irradiation of human male cutaneous
fibroblasts using cDNA arrays

F. Hazane, K. Valenti?, S. Sauvaigo? A. Peinnequin®, C. Mouret', A. Favier?, J.-C. Beani*? (*La Tronche, FRA;
’Grenoble, FRA)

Can broad-spectrum sunscreens prevent the secretion of proinflammatory cytokines in human keratinocytes
when exposed to the phototoxic drug lomefloxacin and UVA radiation?
P. Reinhardt, M. Cybulski, S.M. Miller, C.L. Ferrarotto, R.Wilkins, Y. Deslauriers (Ottawa, CAN)

Season of diagnosis is a strong prognostic factor in cancer. A possible role of sun-induced vitamin D
A.C. Porojnicu, T.E. Robsahm, J. Moan (Oslo, NOR)

Reaction of antioxidants with a stable colored free radical as a mean to assess their activity
O. Friaa, D. Brault (Evry, FRA)

Twelve-month topical study to determine the influence of bemotrizinol (Tinosorb®S) on photocarcinogenesis
in hairless mice
D.B. Learn', C.P. Sambuco?, P.D. Forbes!, A.M. Hoberman®, J.R. Plautz®, U. Osterwalder® (“Horsham PA, USA;
2
Basel, SUI)

Twelve-month topical study to determine the influence of bisoctrizole (Tinosorb® M- Active) on
photocarcinogenesis in hairless mice

D.B. Learn', C.P. Sambuco?, P.D. Forbes!, A.M. Hoberman®, J.R. Plautz®, U. Osterwalder® ("Horsham PA, USA;
2

Basel, SUI)

Is it possible to use the photodynamic effect to determine an antioxidant activity?
M. Bancirova (Olomouc, CZE)

Photoinduced DNA cleavage and binding studies of benzophenone-based sunscreen absorbers
J. Kasavel, A.S. Sewlall, B.S. Martincigh (Durban, RSA)

The effect of antioxidants on the para-aminobenzoic acid photosensitised formation of singlet oxygen
A.M. Salim, B.S. Martincigh (Durban, RSA)

An investigation of the photostabilisation of sunscreen absorbers by plant polyphenols
G.J. Mturi, B.S. Martincigh (Durban, RSA)

Incorporation of sunscreen-active agents in the nanospaces of layered double hydroxides
M.K. Ratich, B.S. Martincigh (Durban, RSA)

Photostability and photochemical analysis of commercial sunscreens
T. Bunhu, B.S. Martincigh (Durban, RSA)

Computational studies of the photodimerisation of 2-ethylhexyl- para-methoxycinnamate
W. Waudo, H.G. Kruger, B.S. Martincigh (Durban, RSA)

The UVB filter, 2-phenylbenzimidazole-5 sulfonic acid, enhances the formation of cyclobutane pyrimidine
dimers and oxidative damage following UVA and simulated sunlight irradiation
N. Bastien', M. Rouabhia?, R. Drouin* (*Sherbrooke, CAN: “Quebec City, CAN)

On the influence of application amount of sun protection products on their efficacy and photostability
H. Tronnier®, B. Garbe®, U. Heinrich®, D.Kockott* (*Witten, GER; Hanau, GER)
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Influence of substitution at the benzylic position on the behavior of sterecisomeric phosphorus compounds as
precursors of possible antioxidants

J. Pérez-Prieto’, R.E. Galian', M.C. Morant-Mifiana’, P.O. Burgos?, M.A. Miranda’, F. Lopez-Ortiz®

(*Valencia, ESP; Almeria, ESP)

Antioxidant activity of mycosporine-like amino acids (MAAs) from marine dinoflagellates
M.R. Flores*?® M.I. Isla"*, M.E. Farfas**, E.W. Helbling®* (*San Miguel de Tucuméan, ARG; ?Playa Unién, ARG;
*CONICET, ARG)

Seasonal changes in UV exposure
S. Wengraitis, D. Sliney (Gunpowder MD, USA)

Pulsed radiation studies of natural UV filters extracted from lichens: possible sunscreens
R. Edge (Keele, GBR)

Betamethasone phototoxicity: in vitro, in vivo and ex vivo studies
G. Miolo*, F.Gallocchio?, S. Caffieri®, F. Baccichetti’, C. Marzano', M.G. Zanirato?,
G. Beyersbergen van Henegouwen® (*Padova, ITA; Conselve, ITA)

Effects of aqueous preparations on the phototoxicity of curcumin
E.M. Bruzell', E. Morisbak, H.H. Tgnnesen® (*Haslum, NOR; ?Oslo, NOR)

Singlet excited state properties of fluoroquinolones: emission of norfloxacin and derivatives in agueous media
M.C. Cuquerella, M.A. Miranda, F. Bosca (Valencia, ESP)

Photophysical techniques for the study of drug-protein interactions: flurbiprofen-human serum albumin as
model system )
M.C. Jiménez, I. Vaya, M.A. Miranda (Valencia, ESP)

Stereodifferentiation in the interaction between chiral carprofen and human serum albumin: from whole
protein to model dyads )
V. Lhiaubet-Vallet, F. Bosca, M.A. Miranda (Valencia, ESP)

Singlet oxygen-mediated photodegradation of folic acid and photosensitizing activity of its photoproducts
P. Vorobey'?, M.K. Off', A. Vorobey*?, J. Moan' (*Oslo, NOR; *“Minsk, BLR)

Effects of buffers, pH, and hydroxylated molecules on fluorecence emission of protein
A.M. Almehdi, G.A. Ahmed (Al-Ain, UAE)

Photosensitizing activity of di- or tetraaryl-porphyrins on HCT116 cells
S. Banfi, E. Caruso, L. Buccafurni, R. Murano, E. Monti, M.B. Gariboldi, R. Ravizza, F. Terni (Varese, ITA)

In vitro photodynamic efficacy of emodine bearing porphyrins
S. Banfi*, E. Caruso’, E. Monti', M.B. Gariboldi*, S. Alemani?, G. Nasini® (*Varese, ITA; ?Milano, ITA)

Photostabilities of some photoactive organic species common in some sunscreens with different SPF
M. Tammam®?, A.M. Molokhia®, M.S.A. Abdel-Mottaleb*? (Cairo, EGY)
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Enhanced selectivity of tri-component pro-drugs: enzyme specificity
E. Dickson, R. Goyan, J. Kennedy, K. Latulippe, R. Pottier, J. Wojtyk (Kingston, CAN)

Aggregation susceptibility on phototransformations of hematoporphyrin derivatives
P.F.C. Menezes, H. Imasato, V.S. Bagnato, J.R. Perussi (Sdo Carlos, BRA)

In situ detection of singlet oxygen in intact HT29 cells by MALDI-TOF mass spectrometry
M. Dodeller, B. Maunit, N. Lourette’, L. Bezdetnaya?, F. Guillemin? J.-F. Muller! (*Metz, FRA; 2Nancy, FRA)

On the correlation between hydrophobicity, liposome binding and cellular uptake of porphyrin sensitizers
S. Ben-Dror?, . Bronshtein®, A. Wiehe?, B. Roder?, B. Ehrenberg® (*Ramat Gan, ISR; ?Berlin, GER)

The thermodynamic effect of temperature and ionic strength on the binding of porphyrins to liposomes
H. Weitman, R. Mines, I. Bloch, M. Gal, B. Ehrenberg (Ramat Gan, ISR)

Acid-base properties and liposome binding of a perfluoroalkylated phthalocyanine
R. Mines', S.M. Gorun?, B. Ehrenberg* (‘Ramat Gan, ISR, Newark NJ, USA)

Microscopic studies of cellular uptake and photocytotoxicity of hematoporphyrins in cancer cells. Effect of
pH on the affinity, penetration depths and sensitization in membranes
. Bronshtein®, T. Babushkina®, Z. Malik®, K.M. Smith? B. Ehrenberg' (*Ramat Gan, ISR; “Baton Rouge LA, USA)

Modularly synthesized porphyrazines with tuned hydrophobicity for near IR photosensitization
A.Sholto®, S. Lee?, B.M. Hoffman?, B. Ehrenberg® (‘Ramat Gan, ISR; “Evanston IL, USA)

Interaction between porphyrins and filamentous phages as non-covalent supramolecular antenna system
N. Angelini, M.A. Castriciano, A. Romeo, N. Micali, C. Lo Passo, I. Pernice, F. Felici, L. Monsu Scolaro
(Messina, ITA)

Chiral recognition in bimolecular electron transfer between amino acids and photoactivated acceptors
R.E. Galian, M.C. Morant-Mifiana, L. Pastor-Pérez, J. Pérez-Prieto' M.A. Miranda (Valencia, ESP)

Simultaneous determination of physical (kq) and chemical (k) rate constants for singlet oxygen quenching
using a steady-state IR luminescence technique
C. Pierlot, J. Marko, J. Barbillat, J.-M. Aubry (Villeneuve d’Ascq, FRA)

Accumulation of sensitizer in rat embryos: spectroscopic studies
V. Legenis, A. Sukackaite, V. Zalgeviciené, G. Grazeliené, J. DidZiapetrien¢, R. Rotomskis (Vilnius, LTU)

Time-dependent self-assembly of 31-epimerically pure and mixed zinc methyl bacteriopheophorbides-d
T. Miyatake®, K. Shitasue’, Y. Omorit, K. Nakagawa®, M. Fujiwara®, T. Matsushita®, H. Tamiaki* (*Otsu, JPN;
Kusatsu, JPN)

A synthetic route to novel porphyrin - cyclam/cyclen conjugates for cancer therapy
C. Welch, R.W. Boyle, S.J. Archibald (Hull, GBR)

Synthesis and in vitro investigation of cationic 5,15-diphenyl porphyrin-monoclonal antibody conjugates as
targeted photodynamic sensitizers
N. Pesa, K.A. Smith, H. Savoie, J. Greenman, R.W. Boyle (Hull, GBR)

Photodynamic inactivation of ion channels formed by mini-gramicidin in bilayer lipid membranes
Y.N. Antonenko?, E.A. Dutseva’, E.A. Kotova', J.R. Pfeifer?, U. Koert* (‘Moscow, RUS; *Marburg, GER)

Tetraazachlorins - new efficient near infrared photosensitizers for photodynamic therapy
S.V. Barkanova, E.A. Lukyanets, E.A. Makarova, N.B. Morozova, L.V. Umnova, R. |. Yakubovskaya
(Moscow, RUS)

47



ESP 2005 — Poster session 11

P1118 Improvement by solubilization in DMPC liposomes of PPME photodynamic effect — A study in human colon
cancer cells HCT-116
L. Delanaye', C. Volanti!, N. Jacobs’, R. Greimers®, F. Tfibel?, M.-P. Fontaine Aupart?, A. Vanderplasschen®,
M. Hoebeke?, J. Piette’ (*Liége, BEL; ?Orsay, FRA)

P1119 Photodynamic therapy induces activation and translocation of HIF-1alpha as reported by green fluorescent
protein in vitro
S. Mitra, S. Cassar, J. Puskas, J.G. Frelinger, T.H. Foster (Rochester NY, USA)

P1120 Photosensitizer dosimetry reduce inter-subjects variation of photodynamic therapy treatment response
X. Zhou', B.W. Pogue, B. Chen?, E. Demidenko®, P.J. Hoopes®, T. Hasan? (*Hanover NH, USA;
’Boston MA, USA)

P1121 Aggressive tumours might be radiosensitized by porphyrins
Z. Luksiené (Vilnius, LTU)

P1122 PDT-induced changes in angularly resolved light scattering from intact cells as a reporter of mitochondrial
and lysosomal morphology
J.D. Wilson, T.H. Foster (Rochester NY, USA)

P1123 Time dependent subcellular localisation of mMTHPC and apoptotic response in photosensitized MCF-7 cells
A. Frangois, S. Marchal, F. Guillemin, L. Bolotine (Vandoeuvre-Lés-Nancy, FRA)

P1124 Caspase-2: a possible trigger of apoptosis induced by ZnPc photodynamic treatment in A-549 cells
J. Cristobal, M. Cafiete, A. Villanueva, S. Rello, A. Juarranz, J.C. Stockert (Madrid, ESP)

P25 Time-resolved singlet oxygen phosphorescence detection in cells using kHz diode-pumped solid-state lasers
S. Nonell (Barcelona, ESP)

P1126 Binding of cationic porphyrin to double stranded viral DNA analyzed by comprehensive spectroscopic
methods
K. Zupan®, L. Herényi', K. Thot?, Z. Majer', G. Csik* (*Budapest, HUN; *Heidelberg, GER)

P1127 An ESR study on type I and type 11 photoreaction induced by neutral and cationic porphyrin derivatives
M. Egyeki, G. Csik, P. Groéf (Budapest, HUN)

P1128 Systemic suppression of contact hypersensitivity in mice induced by products of merocyanine 540 photolysis
A.A. Kyagova, L.A. Kozir, E.A. Kozhinova, A.Ya. Potapenko (Moscow, RUS)

P1129 Photothermal therapy of experimental tumours using Pd(11)- and Pt(l1)-octabutoxy-naphthalocyanines as
sensitizers
M. Camerin®, G. Jori*, M.A.J. Rodgers?, M.E. Kenney® (*Padova, ITA; 2Bowling Green OH, USA;
®Cleveland OH, USA)

P1130 Antitumour properties of irradiated visible light active titanium dioxide photocatalysts
A. Janczyk, W. Macyk, K. Urbanska, G. Stochel (Krakéw, POL)

P1131 Nitric oxide-induced long-term protection of tumor cells against photooxidative killing
M. Niziolek®, W. Korytowski'? A.W. Girotti’ (*Krakéw, POL; *Milwaukee WI, USA)

P1132 Apoptosis accommodating effects of nitric oxide (NO) in photodynamically stressed tumor cells
M. Niziolek, T. Krisak?, W. Korytowski'?, A.W. Girotti? (*Krakow, POL; *Milwaukee WI, USA)

P1133 Influence of aggregation, pH and environment on photostability of TPPS4: spectroscopic study
J. Zerebcova, J. Valanciunaite, S. Bagdonas, G. Streckyte, R. Rotomskis (Vilnius, LTU)

P1134 Application of N-acetyl-3,7-dihydroxyphenoxazine as singlet oxygen and hydrogen peroxide sensor in
photodynamic reactions
A. Ryabova, A. Stratonnikov, E.A. Lukyanets, V. Loschenov (Moscow, RUS)
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Heme oxygenase-1 protects tumor cells against PDT-induced toxicity

T.A. Stoklosa®, D. Nowis!, M. Legat', T. Grzela®, G. Wilczynski, E. Wilczek®, A. Jalilit, E. Glodkowska®,

P. Mréwka®, M. Makowski, T. Issat', J. Dulak?, A. J6zkowicz®, M. Adamek?®, P. Nazarewski*, M. Jakébisiak®,
J. Golab* (*Warsaw, POL ; ?Krakéw, POL ; *Katowice, POL)

On the role of calcium elevation in glioblastoma cell death under hypericin-induced photodynamic treatment
D.E. Bragin®, G. Pfaffel-Schubart?, A. Riick > CAlbuquerque NM, USA; *UIm, GER)

Singlet oxygen generation by selected phthalocyanines and naphtalocyanines
A.M. Edwards®, M. Fajardo®, M. Mufioz*, G. Jori* (*Santiago, CHI; 2Padova, ITA)

Fluorescence spectroscopic study of hypericin-photosensitized oxidation of low-density lipoproteins
S. Kascakova®™?, M. Refregiers?, D. Jancura®, F. Sureau®, J.-C. Maurizot?, P. Miskovsky™*
(*Kosice, SVK; ?Orleans, FRA; *Bobigny, FRA; “Bratislava, SVK)

Photothermal sensitisation of mammalian cells with nickel-octabutoxy-naphthalocyanine
S. Rello-Varona, V. Moreno, A. Villanueva (Madrid, ESP)

Mechanisms of uptake of a water-soluble anionic zinc phthalocyanine in murine fibrosarcoma cells (RIF-1)
M.M. Rashid, J. Griffiths, J. Schofield, S.B. Brown, D.l. Vernon (Leeds, GBR)

m-THPBC potential as photosensitizer for liver PDT
H.-P. Lassalle’, F. Marchal*, S. Marchal*, M.A. D’Hallewin, F. Guillemin®, J. Moan? L. Bezdetnaya®
(*Vandeeuvre-les-Nancy, FRA; ?Oslo, NOR)

Development of sensitizers based on squaraine moiety for photodynamic therapy
D. Ramaiah®, K.T. Arun’, K. Jyothish®, B. Epe? (*Trivandrum, IND; “Mainz, GER)

QSAR modeling and prediction of tumoricidal activity of aryl-porphyrins in photodynamic therapy
E. Papa, P. Gramatica, S. Banfi, E. Caruso (Varese, ITA)

Halogenated water-soluble porphyrins and their photodynamic action in melanoma cells
L.G. Arnaut', J.M. Dabrowski?, C. Monteiro®, A. Peixoto', M.M. Pereira’, S.J. Formosinho', G. Stochel?,
K. Urbanska® (*Coimbra, POR; 2Krakow, POL)

Combined action of Visudyne and coherent or non-coherent light on melanoma cells
P. Nowak-Sliwinska, G. Stochel, K. Urbanska (Krakéw, POL)

Complete model of oxygen transport in photodynamic therapy: a simulation of oxygen dynamics in vivo
K.K.-H. Wang, S. Mitra, T.H Foster (Rochester NY, USA)

Preclinical evaluation of photodynamic therapy in new retinoblastoma xenografts
I. Aerts’, P. Leuraud®, I. Laville', J. Blais', Ph. Maillard?, L. Desjardins®, M.F. Poupon®, F. Doz" (*Paris, FRA;
*Orsay, FRA)

Synthesis and preclinical studies of targeted, two-photon activated photo-dynamic therapy agents
J.R. Starkey, F. Meng, A. Gong, B.L. Moss, A. Rebane, M. Drobizhev, C.W. Spangler (Bozeman MT, USA)

Photodynamic therapy for treatment of COPD. Clinical results
N.E. Vasiliev (Novosibirsk, RUS)

Peripheral benzodiazepine receptors and apoptotic response in REH-cells after ALA-PDT
Z. LukSiené (Vilnius, LTU)

Spectroscopic monitoring during ALA-PDT of human basal cell carcinoma
W.J. Cottrell', T.H. Foster’, A.R. Oseroff? (*Rochester NY, USA; *Buffalo NY, USA)

ALA-PDT attenuates expression of chimeric oncoprotein BCR-ABL in chronic myelogenous leukemia cells

K562 and disrupts the cytoskeleton structure
M. Pluskalové, D. Grebenova, K. Kuzelova, P. Halada, Z. Hrkal (Prague, CZE)
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Photodynamic treatment with 5-aminolevulinic acid induces mitotic arrest in HeL a cells
V. Moreno, A. Juarranz, J.C. Stockert, M. Cafiete, S. Rello, A. Villanueva (Madrid, ESP)

Ultraviolet-induced autofluorescence characterization of normal and tumoral esophageal epithelium cells
S. Villette, C. Vever-Bizet, G. Bourg-Heckly (Paris, FRA)

Combined resonance Raman and absorption microspectroscopy of single living erythrocytes underline the
extreme photosensitivity of oxyhemoglobin
S. Villette!, T.G. van Leeuwen*?, C. Otto' (‘Enschede, NED; Amsterdam, NED)

In vivo measurement of mMTHPBC pharmacokinetic by using elastic scattering spectroscopy (ESS) in an
improved xenografted athymic rat model with hepatic metastasis of human colon adenocarcinoma
F. Marchal, V. Chalau, S. Marchal, L. Bolotine, F. Guillemin (Vandceuvre-les-Nancy, FRA)

Rat neocerebellum cortex during normal and injured developing: an autofluorescence study
A.C. Croce, G. Battiroli, E. Roda, M.B. Pisu, G. Bernocchi (Pavia, ITA)

Optical pharmacokinetics of photosensitiser aluminium disulphonated phthalocyanine
C. Eliot-Laize®, V. Chalau®, A.J. MacRobert, 1.J. Bigio?, L.B. Lovat!, S.G. Bown' (*London, GBR;
“Boston MA, USA)

Selective accumulation and photobleaching of indocyanine green in tumors measured by fluorescence and
absorption spectroscopy
A. Stratonnikov, A. Ryabova, V. Loschenov (Moscow, RUS)

Developing fluorescence probes for reactive oxygen species detection
B. Heyne, J.C. Scaiano (Ottawa, CAN)

Depth-resolved fluorescence measurements of quantum dots in scattering medium
J. Venius, V. Karabanovas, R. Rotomskis (Vilnius, LTU)

Comparison between HP- and GFP-mediated fluorescence reflectance imaging of HeLa tumor
M. Autiero, L. Celentano, R. Cozzolino, P. Laccetti, M. Marotta, G. Mettivier, M.C. Montesi, P. Riccio, G. Roberti,
P. Russo (Napoli, ITA)

Porphyrin derivatives as photodiagnostic agents
V.V. Serra, M.A.F. Faustino, D.C.G.A. Pinto, M.G.P.M.S. Neves, A.C. Tomé, A.M.S. Silva, S.G. Paz,
M.F.C. Amador, E.F. Cruz e Silva, J.A.S. Cavaleiro (Aveiro, POR)

Interactions of 3-aminobenzonitriles with human serum albumin studied by fluorescence spectroscopy
S. Tobita’, J. Oshima®, H. Naoumi', S. Komaba', T. Yoshihara', A.K. Mishra® (*Kiryu, JPN; ?Chennai, IND)

Fluorescent diagnostics in gynecological cancer with alasense
E.G. Vakulovskaya, A.N. Gubin, V. Kuznecov, E.S. Vakurova, B.K. Poddybny, A. Gricai (Moscow, RUS)

Fluorescent diagnostics of oral cancer with alasense
E.G. Vakulovskaya, L. Oumnova, V. Vorozhtsov, S. Kuzmin, E.A. Lukyanets (Moscow, RUS)

Photoinactivation of wastewater microorganisms by cationic and neutral porphyrins

A.T.P.C. Gomes, C.M.B. Carvalho, M.A.F. Faustino, J.P.C. Tomé, M.G.P.M.S. Neves, A.C. Tomé, Z. Lin,
J.P. Rainho, S.C.D. Fernandes, A.C.B. Prata, M.A. Almeida, M.A. Cunha, J. Rocha, J.A.S. Cavaleiro
(Aveiro, POR)

In vitro activity against herpes simplex virus type | of beta cationic meso-tetraphenylporphyrins

E.M.P. Silva', F. Giuntini', M.A.F. Faustino’, J.P.C. Tomé', M.G.P.M.S. Neves', A.C. Tomé', A.M.S. Silva’,
M.G. Santana-Marques®, A.J. Ferrer-Correia®, J.A.S. Cavaleiro®, M.F. Caeiro®, R.R. Duarte?, S.A.P. Tavares?,
I.N. Pegado?, B. d’Almeida?, A.P.A. De Matos?, M.L. Valdeira® (*Aveiro, POR; 2Lisbon, POR)

Tetraaryl-porphyrins as antibacterial photosensitizers
S. Banfi, V. Battini, E. Caruso, L. Buccafurni, S. Zazzaron, P. Barbieri,V. Orlandi (Varese, ITA)
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The treatment of leishmaniasis using photodynamic therapy
C. Bristow, R.W. Boyle, T. Paget (Hull, GBR)

Photoactive pesticides for insect pest control: effects on leafminer Liriomyza bryoniae (Diptera, Agromyzidae)
V. Buda, Z. Luk3ieng, S. RadZiuté (Vilnius, LTU)

Photosensitization action of some photosensitizers on whitefly (Bemesia tabaci)
S.A. Elfeky, A.-S.A.M. Al-Sherbini, T.A.E. Eltayeb, M.H. Abdel-Kader (Cairo, EGY)

Late stages of photolysis: cone vs. rod visual pigments
E.Yu. Golobokova, V.1. Govardovskii (St.Petersburg, RUS)

Light induced melatonin suppression — indications for a dose dependence
K. Schulmeister’, M. Weber?, E. Schernhammer? (*Seibersdorf, AUT; >Boston MA, USA)

Time series study in a freshwater lagoon of Patagonia: solar acclimation of phytoplankton measured by pulse
amplitude modulated (PAM) techniques
S.E. Barbieri, R.J. Gongalves, V.E. Villafafie, E.W. Helbling (Playa Unién, ARG)

In situ variability in photosynthetic quantum yield in phytoplankton assemblages from a freshwater lagoon
in Southern China
V.E. Villafafie?, K. Gao', P. Li', G. Li*, E.W. Helbling® (*Guangdong, CHN, ?Playa Unién, ARG)

UV and VIS photodegradation of triazines and triazine derivatives - catalysed and sensitized reactions
S. Klementové (Ceske Budejovice, CZE)

Combined effects of nutrient limitations and UV radiation on the viability, metabolic activities and DNA
damages in the marine Vibrio angustum S14
S. Mattalana-Surget®, F. Joux®, T. Douki® (*‘Banyuls-sur-mer, FRA; *Grenoble, FRA)

Interactive effect of nutrient concentration and ultraviolet radiation on three marine phytoplankton species
M.A. Marcoval, E.W. Helbing (Playa Unién, ARG)

Solar UV radiation modulates daily production and DNA damage of marine bacterioplankton from a
productive upwelling zone (36°S), Chile

K.L. Hernandez', R.A. Quifiones', G. Daneri*?, M.E. Farias®, E.W. Helbling* (*Concepcién, CHI; Valparaiso, CHI;
San Miguel de Tucumén, ARG; “Playa Uni6n, ARG)

Lack of reddening in Lake Tovel (Brenta Dolomites, Trento, Italy): photobiological aspects
C. Bagnoli*, M. Cantonati?, F. Ghetti*, D. Spitale?, M. Tardio? (‘Pisa, ITA; *Trento, ITA)

Spectroscopic studies on photocycle of the flavin-binding photoreceptor AppA, a bacterial transcriptional
anti-repressor of photosynthesis genes

M. Gauden, S. Yeremenko, W. Laan, I.H.M. van Stokkum, J.A. lhalainen, R. van Grondelle, K.J. Hellingwerf,
J.T.M. Kennis (Amsterdam, NED)

A blue-light sensing, phototropin-related protein from Pseudomonas putida: a paradigm for an extended
LOV construct
U. Krauss', A. Losi?, W. Gértner®, K.-E. Jaeger®, T. Eggert* (}Jillich, GER; *Parma, ITA; *Milheim, GER)

A flavoprotein isolated from phototactic zoospores of a brown alga, Scytosiphon lomentaria: a new member
of “Old Yellow Enzyme” family

S. Fujita®, S. Okamoto?, S. Yoshikawa®, M. Iseki’, M. Watanabe®, T. Motomura®, H. Kawai®, A. Murakami'
(*Kobe, JPN; ?Kyoto, JPN; *Fukui, JPN; *Aichi, JPN; *Kanagawa, JPN; ®*Hokkaido, JPN)

Peridinin triplet state dynamics in Peridinin—-Chlorophyll-a—Protein (PCP)
D.C. Liihrs', M.T.A. Alexandre', 1.H.M. van Stokkum®, R. Hiller’, M. Groot', J.T.M. Kennis®, R. van Grondelle*
(*Amsterdam, NED; 2Sidney, AUS)

Ultrafast events in the Photoactive Yellow Protein chromophore: protein vs solution environment
A. Espagne’, P. Changenet-Barret, P. Plaza®, K.J. Hellingwerf?, M.M. Martin* (*Paris, FRA; Amsterdam, NED)
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Structure, energetics and spectra of the most stable isomers of some CgX 1, and CgoXsYs heterofullerenes
E. Emanuele, F. Negri, G. Orlandi (Bologna, ITA)

Regioselective self-assembly of zinc 3-hydroxymethyl-13-formyl-chlorin and the corresponding 3,13-inverted
pigment
M. Kunieda, H. Tamiaki (Kusatsu, JPN)

Disturbance of chlorophyll formation at the level of 5-aminolevulinic acid and magnesium-porphyrins
biosynthesis in isogenic lines of spring wheat (Triticum aestivum L.) marked by genes cn-Al and cn-D1
V.V. Rassadina’, S.F. Koval?, N.G. Averina® ("Minsk, BLR; 2Novosibirsk, RUS)

Self-assembly of amphiphilic zinc chlorins possessing a hydrophilic oligooxyethylene group
T. Miyatake®, T. Onishi®, S. Kato®, M. Fujiwara®, T. Matsushita®, H. Tamiaki® ("Otsu, JPN; *Kusatsu, JPN)

Supramolecular gels prepared with self-assembly of amphiphilic zinc chlorines
T. Miyatake, S. Tanigawa’, E. Takenaka®, M. Fujiwara®, T. Matsushita’, H. Tamiaki? (*Otsu, JPN; ?Kusatsu, JPN)

Streptomycin effects on the activity of chlorophyll biosynthesis in barley seedlings
E.B. Yaronskaya, E.R. Gritskevitch, N.G. Averina (Minsk, BLR)

Regulation of 5-aminolevulinic acid synthesis in roots of barley seedlings
I.V. Vershilovskaya, E.B. Yaronskaya, N.G. Averina (Minsk, BLR)

Seasonal dynamics of xanthophyll cycle pigments in lichen Xanthoria parietina
H. Vrablikova®, M. McEvoy?, K.A. Solhaug? M. Bartdk®, Y. Gauslaa? (*Brno, CZE; *As, NOR)

Photosynthetic characterization of the seagrass Cymodocea nodosa along depth and within leaf gradients
I. Olivé, M.P. Garcia-Sanchez, J.J. Vergara, J.L. Pérez-Lloréns (Cadiz, ESP)

Activation of photosynthetic electron transport and differential expression of proteins in rice (Oriza sativa L.)
leaves by photocatalyst (TiO,)
S.C. Hong', A.C. Chang?, P.G. Shin',S.H. Kim*, K.S. Lee', C.W. Lee? (*Suwon, KOR; *Chongju, KOR)

Isolation and characterization of a novel photomorphogenic and circadian clock mutant in Arabidopsis
E. Kevei', P. Gyula®, R. Téth!, B. Fehér', A. Viczian®, L. Kozma-Bognar*?, A.J. Millar?, F. Nagy* (*Szeged, HUN;
“Edinburgh, GBR)

New light signalling component affecting circadian clock in Arabidopsis thaliana
B. Fehér', E. Kevei', P. Gyula®, R. T6th*, V. Sokolova®, L. Kozma-Bognar'?, A.J. Millar?, F. Nagy*
(*Szeged, HUN; *Edinburgh, GBR)

Analysis of the maize leaf proteome after various UV-B treatments of lines differing in UV-B sensitivity
P. Casati? X. Zhang®, A.L. Burlingame®, V. Walbot® (*Stanford CA, USA; *Rosario, ARG;
®San Francisco CA, USA)

Expression of genes for early light inducible proteins under oxidative stress in barley
E.N. Pogulskaya, N.P. Yurina (Moscow, RUS)

Photooxidative stress in barley leaves treated with Rosa Bengal
N.V. Shalygo, N.V. Kozel (Minsk, BLR)
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NF-kB, a key player in PDT-induced inflammatory response
J.-Y. Matroule, C. Volanti, J. Piette

CBIG, University of Liege, B-4000 Liege, Belgium

Tumor eradication by photodynamic therapy (PDT) implies
multiple cytotoxic processes relying on the nature of the
photosensitizer used combined to several tumor features and
experimental conditions. Although apoptotic or necrotic death is
predominant in PDT anti-tumor properties, it is now well-
established that the immune system also takes part in tumor
elimination. In this context, several mediators (cytokines,
chemokines,..) are secreted by the treated tumor and responsible for
a local inflammation. NF-kB is a key transcription factor governing
the transcription of numerous genes involved in inflammation upon
a large number of stimuli. It is therefore of major interest to
understand how PDT modulates NF-xB activity in order to
potentiate its action. We sought to assess the NF-kB response to a
new photosensitizer: pyropheophorbide a methylester (PPME).
Since tumor microvasculature plays a essential role in PDT, our
approach consisted in photosensitizing colon cancer cells and
endothelial cells. Unexpectedly, PPME photosensitization of colon
cancer cells gave rise to a ROS-independent biphasic NF-«B
activation resulting from the stimulation of the IL-1 receptor and
the production of ceramide by the acidic sphingomyelinase. In
contrast, PPME-treated endothelial cells exhibited a single wave
and slower ROS-dependent NF-xB activation involving an
unknown tyrosine kinase, demonstrating that PPME-mediated NF-
kB activation mobilized distinct signaling pathways relative to the
cell type. Importantly, we also showed that NF-xB has a central
role in the release of mediators by the PDT-surviving cells. We
recently showed that an active COX-2 is produced by PDT-treated
cells, which could promote tumor recurrences. In conclusion, this
lecture will examplify the multiple implications of NF-xB in the
cellular response to PDT.

IL2

Base stacking and base pairing effects on electronic energy
relaxation in DNA

C.E. Crespo-Hernandez, B. Cohen, B. Kohler

Department of Chemistry, The Ohio State University, 100 W. 18th
Avenue, Columbus, Ohio 43210, USA

UV light is strongly absorbed by the bases in DNA, giving rise to
excited states that can decay to deleterious photolesions. Although
the structures of many of these photoproducts have been
determined, little is known about how singlet excited states evolve
to form photoproducts. In double-stranded DNA, bases are
organized horizontally in base pairs and vertically in base stacks.
These dual architectural motifs perturb the electronic structure of
DNA in poorly understood ways through interbase electronic
coupling. Using single- and double-stranded, defined-sequence
oligonucleotides, we have investigated the effects of base stacking
and base pairing on DNA photoprocesses by femtosecond pump-
probe spectroscopy. Although considerable attention has been
focused in the past on the possibility of excited-state proton transfer
between complementary bases, our results show that vertical base
stacking has the greatest influence on the fate of singlet excited
states. In many base-stacked oligonucleotides, singlet excited states
are observed with lifetimes that are orders of magnitude longer than
those of monomeric bases. These long-lived states are assigned to
excited dimer (“excimer”) states that involve two bases stacked at
the time of light absorption. By observing ground-state
repopulation dynamics, we have measured the quantum yields of
formation for these excimer states for the first time. In some
sequence contexts, nearly every excitation decays to an excimer
state. These findings have important implications for DNA repair.
By effectively constraining electronic energy to one strand at a
time, the probability of an interstrand crosslink is greatly reduced.
The electronic structure of the B-form double helix may thus favor
intrastrand lesions, which can be readily repaired by nucleotide
excision repair using the undamaged strand as a template.

IL3

Formation and repair of bipyrimidine photoproducts in
mammalian cells exposed to UVB and UVA radiations

T. Doukil, S. Courdavault!, E. Sage?, C. Baudouin®,

M. Charveron®, A. Favier?, J. Cadet!

!'DREMC/SCIB UMR-E 3 CEA-UJF, CEA-Grenoble, France;
2CNRS UMR 20, Institut Curie, Orsay, France; ®Institut de
Recherche Pierre Fabre, Laboratoire de Biologie Cellulaire,
Toulouse, France

Dimerization of adjacent pyrimidine bases within DNA is a major
event in the etiology of solar carcinogenesis. The photoproducts
generated upon absorption of UVB photons by thymine and
cytosine bases include cyclobutane dimers (CPD) and (6-4)
photoproducts (64PP) at each of the four possible bipyrimidine
doublets. An assay based on the use of HPLC associated with
tandem mass spectrometry was designed in order to individually
quantify these lesions. Their distribution was found to be similar in
isolated DNA and in a wide variety of cell types including Chinese
hamster ovary cells and primary cultures of human skin fibroblasts
and keratinocytes. TC and TT sites are more photoreactive than CT
and CC doublets. In addition, the ratio between the yields of CPD
and 64PP greatly depends on the pyrimidine bases involved. 64PPs
were found to be efficiently repaired from human skin cells while
high proportions of CPDs could persist in cells, even after recovery
of the proliferation capacities of cells which were not eliminated
from the cellular population by apoptosis. Interestingly, when cells
were exposed to a combination of UVB and UVA radiations, but
not to pure UVB, an efficient photoconversion of 64PPs into their
Dewar valence isomers was observed. The latter lesions were found
to be removed from the DNA of human skin cells at rates similar to
those of 64PPs. UVA was also found to induce the formation of
CPDs in larger yield than oxidative damage. Interestingly, neither
64PPs nor Dewar isomers were detected and the TT CPD was
produced in a 10 times higher yields than corresponding cytosine-
containing lesions. This distribution greatly differs from that
observed in UVB-irradiated cells and thus rules out involvement of
a direct excitation process. In addition, the CPD repair rate was
lower in UVA- than in UVB-irradiated cells. Altogether, our
observations strongly support that CPDs are the major and most
persistent DNA lesions irrespectively of the type of UV radiation.

IL4

Potential role of oxidative DNA damage and repair in the
development of malignant melanoma

S. Hoffmann-Dérr, W. Eiberger’, R. Greinert®, B. Volkmer?,

T.M. Riinger, J.P. Radicella®, B. Epe’

Institut of Pharmacy, University of Mainz,, D-55099 Mainz,
Germany; 2Dermatologisches Zentrum Buxtehude, D-21614
Buxtehude, Germany; *Dept. of Dermatology, Boston University
School of Medicine, Boston, USA; “Département de Radiobiologie
et Radiopathologie, CEA, 92265 Fontenay-aux-Roses, France
Since the incidence of malignant melanoma is not correlated with
the cumulative UV dose, but rather with the incidence of sunburns
(i.e. inflammation), it has been suggested that oxidative DNA
modifications (rather than UVB-induced pyrimidine dimers) could
play a role in the etiology of this type of cancer. This assumption is
also in accordance with our finding that the majority of oxidative
DNA modifications induced by solar radiation are generated at
wavelengths  >400 nm via excitation of endogenous
photosensitizers. To further analyse the relevance of oxidative
DNA damage for melanoma induction, we have compared the
generation of oxidative DNA base modifications in melanoma cells
and normal skin fibroblasts obtained from the same patients. The
results indicate that the malignant phenotype is generally associated
with increased susceptibility to light-induced oxidative damage.
Furthermore, melanin appears not to play a major role as either
mediator or protective factor in the damage induction. The damage
by visible light was associated with the generation of micronuclei,
with higher efficiency in the melanoma cells than in the normal
fibroblasts. Surprisingly, drugs such as chlorpromazine, although
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photosensitizers themselves, inhibited the generation of oxidative
DNA base modifications by solar radiation. The repair rates of
oxidative DNA modifications induced by visible light were quite
variable in the various melanoma cells that were analysed. In
particular, one melanoma cell line was virtually completely repair-
deficient, while the fibroblasts from the same patient repaired at a
normal rate (ty, approx. 4 h). Taken together, the data show that
oxidative DNA damage induced by visible light has genotoxic
consequences in melanoma cells and suggest that somatic
mutations affecting the repair of oxidative DNA base modifications
may contribute to increased vulnerability and thus accelerated
malignant transformation.

IL5

Mechanisms of DNA damage induced inhibition of
transcription

M.1. Fousteri, D. Arockx, A.A. van Zeeland, L.H.F. Mullenders
Department of Toxicogenetics, Leiden University Medical Center,
Wassenaarseweg 72, 2333 AL Leiden, The Netherlands

The inhibition of transcription observed in cells after exposure to
UV irradiation is believed to be the result of the stallment of the
transcription machinery at sites of UV induced photolesions in
transcriptional active genes. These DNA lesions are removed via a
specialized repair pathway termed transcription-coupled repair
(TCR). The biological importance of TCR to counteract
transcription-blocking DNA damage is manifested in patients that
suffer from the rare recessive progeroid disorder Cockayne
syndrome (CS). The clinical phenotype of CS patients is severe and
characterized among others by hypersensitivity to sunlight, mental
retardation and premature aging. CS cells, deficient in TCR, are
unable to recover RNA synthesis after UV irradiation and the
absence of transcription resumption was therefore related to
impaired removal of transcription blocking lesions. However,
recent data led us to propose that the transcription defect in CS is
also caused by a defect in the initiation of transcription.

We investigated the effect of UV-irradiation on transcription using
an in vitro transcription system that allowed uncoupling of
initiation from elongation events. Our results suggest that UV-
induced transcription inhibition is at least partially due to
repression of transcription initiation and not solely due to blocked
elongation at sites of lesions.

Blockage of transcription elongation by UV induced photolesions
was assessed by chromatin immunoprecipitation (ChIP) analysis
using crosslinked normal and CS cells and antibodies against the
elongating RNAPII (RNAPIIo) and CS group B (CSB) proteins.
These studies showed that RNAPIIo and CSB were preferentially
recovered in association with DNA fragments harbouring
photolesions. Furthermore, our approach revealed a dependency on
CSB in the assembly of a chromatin-bound TCR complex that
includes repair factors, CSA-containing ubiquitin E3-ligase
complex and chromatin remodellers/modifiers at lesion-stalled
RNAPIlo.

OCé6

Photochemistry of 5-Halouracil containing DNA

Y. Xu, H. Sugiyama

Department of Chemistry, Graduate School of Science, Kyoto
University, Kitashirakawa-Oiwakecho, Sakyo, Kyoto, 606-8502,
Japan; email: hs@kuchem.kyoto-u.ac.jp

DNA is polymorphic and exists in a variety of distinct
conformations. Duplex DNA can adopt a variety of sequence-
dependent secondary structures, which range from the canonical
right-handed B form through to the left-handed Z form. Triplex and
tetraplex structures also exist. All of these unique conformations
are assumed to play important biological roles in processes such as
DNA replication, and gene expression and regulation. However, the
biological roles associated with the different structural
conformations of DNA are not well understood because of the short
lifetime of appearance of each structure and the difficulty in
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creating a system to demonstrate the DNA local structure.
Developing a Z-stabilizing monomeric unit, the Z stabilizer,
allowed us to understand the solution structure of Z-DNA and to
reveal the specific 2’-hydrogen abstraction that gives rise to the Z-
form-specific 2 o-hydroxylation of the 'U-containing Z-form under
UV irradiation. We also investigated the photoreaction of 5-
halouracil in the A-form, B-form, G-quartet, and protein-induced
DNA kinks. Hydrogen abstraction by 2’-deoxyuridin-5-yl
generated from 5-halouracil under irradiation was atom specific and
highly dependent on the DNA structure. In addition, DNA-
mediated charge transport chemistry was sensitive to the DNA
structure and base pair m-stacking. We propose that the electronic
properties of DNA are highly dependent on the orientation of -
stacking (i.e., A-, B-, and Z-form DNA have different electronic
properties). Furthermore, experimental studies show that B'U-
containing Z-DNA has a unique electronic property, and that
charge-transfer from G to B'U occurs efficiently within the four-
base 7 -stacks in Z-DNA.

ocC7

UVB-induced CPD-retaining cells in SKH1-hairless mice are
BrdU-retaining stem cells which are NER-proficient

J.G.W. Nijhof, C. van Pelt}, D.L. Mitchell*, W. van Ewijk?,

R. Willemze!, L.H.F. Mullenders®, F.R. de Gruijl*

!Dept. of Dermatology, 2Dept. of Molecular and Cellular Biology,
3Dept. of Toxicogenetics, Leiden Univ. Med. Centre,(LUMC),
Leiden, The Netherlands; 4Dept. of Carcinogenesis, Univ. of Texas
M.D. Anderson Cancer Centre, Smithville, TX, USA

Exposure to UVB radiation causes DNA damage, which may lead
to mutations and skin cancer. Cyclobutane pyrimidine dimers
(CPD) and 6-4 photoproducts (6-4PP) are predominant types of
UVB-induced DNA-damage. Within the murine skin, the
nucleotide excision repair (NER) is effective in repair of 6-4PP, but
not of CPD, which are mainly lost through epidermal cell turnover.
Interestingly, during chronic low-level UVB exposure we found
some basal cells in the epidermis that accumulated CPD. In this
study we addressed the question of whether these CPD-retaining
basal cells are defective in NER, which would imply retention of 6-
4PP. We chronically exposed wildtype (SKH1), and NER-deficient
(XPC -/-) mice to a low daily dose of UVB radiation (71 and 25
Jim? respectively). Using immunofluorescence, we studied the
accumulation of CPD and 6-4PP. In the SKH1 mouse skin
accumulation of CPD was found in the epidermal basal layer as
well as in hair follicles. Accumulation of 6-4PP was not found in
the SKH1 mouse skin. In contrast, in the XPC -/- mouse both CPD
and 6-4PP accumulated. The CPD-retaining basal cells found in the
SKH1 mouse skin co-localized with BrdU-label retaining cells,
confirming a rarely dividing behaviour, i.e. stem cells. Application
of TPA showed that CPD-retaining basal cells were still able to
divide which means that these cells are viable and not in
senescence. Taken together, our data indicate that CPD-retaining
basal cells in SKH1 mouse skin are stem cells that are not defective
in NER. Accumulation of CPD is solely due to the persistence of
these rarely dividing cells. Evidently, this accumulation of DNA
damage in stem cells is likely to play a crucial role in low-level
UVB-induced skin carcinogenesis.

0ocCs

Daily UVB exposure stimulates the global nucleotide excision
repair of cyclobutane pyrimidine dimers

N. Bastien, P.J. Rochette, R. Drouin

Service of Genetics, Department of Pediatrics, Faculty of Medicine
and Health Sciences, University of Sherbrooke, Sherbrooke,
Quebec, Canada

Cyclobutane pyrimidine dimers (CPD) constitute the main
photoproducts formed by UVB. In response to these DNA damage,
p53 blocks the cell cycle to allow cells to repair by nucleotide
excision repair (NER). The NER is divided in two pathways: the
global genome NER (GGNER) and the transcription-coupled NER
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(TCNER). In normal human cells, CPD formed on the transcribed
strand are removed 2 to 5 times faster than those formed on the
non-transcribed strand. Is the repair rates of CPD faster for cells
irradiated with just one acute dose of UVB, compared to cells
irradiated daily using low doses, followed by an acute dose of
UVB? For this study, we used normal skin fibroblasts and LF041
cell line, a p53 deficient cell line derived from Li-Fraumeni
fibroblasts. We irradiated these cells with 35 J/m® UVB every 12
hours for 15 doses (chronic dose, a total of 525 J/m?) followed by
one acute dose of 400 J/m? UVB. We compared with the same cell
lines irradiated with only the acute dose of 400 J/m?. Following the
400 J/m? UVB, we let the cells repair between 0 to 32 hours. The
repair rates were then evaluated at each nucleotide position by
ligation-mediated polymerase chain reaction (LMPCR) along the
p53 gene. Concerning normal fibroblasts, the repair rates were 2 to
5 times faster on the non-transcribed strand for cells irradiated with
the chronic doses and the acute dose, than for fibroblasts irradiated
only with the acute dose. This repair acceleration rates after chronic
doses is not present on the transcribed strand. Therefore, it appears
that chronic UVB irradiation strongly induces GNER, whereas it
has no effect on TCNER. Concerning the LF041 cell line, the same
repair rates were observed following the chronic and the acute
doses for both transcribed and non-transcribed strands. So, it
appears that chronic doses of UVB induce GGNER in a p53
dependent manner. Work supported by a grant from the National
Cancer Institute of Canada, with funds from the Canadian Cancer
Society.

IL9

ALA-PDT: the basics

R. Pottier

Department of Chemistry and Chemical Engineering, The Royal
Military College of Canada, Kingston, Ontario, Canada K7K 7B4;
correspondence: pottier-r@rmc.ca

ALA-PDT is a modified form of photodynamic therapy (PDT), in
that a precursor drug (5-aminolevulinic acid, ALA) is used to
promote the body into synthesizing a natural porphyrin
(protoporphyrin 1X, PplX) in the tumour area, which can then be
used as a photosensitizer to eradicate surface lesions. The main
advantage of this approach is that protoporphyrin IX has a natural
clearance mode, and thus it is very difficult to overdose the patient
with either too much light or too much drug. Its main limitation is
related to the restricted depth of action, which is related to both the
depth of ALA migration into the tumour tissue and by the amount
of light that reaches into the tissue. The principal photochemical
reaction involved in ALA-PDT is a photosensitization process in
which the biosynthetically produced protoporphyrin IX is excited
with blue or red light, leading to the formation of excited singlet
oxygen via an energy transfer photosensitization mechanism.
Subsequent to this photosensitization, the highly reactive oxidizing
oxygen attacks double bonds in cell membranes that lead to an
efficient process of cell killing. ALA-PDT is thus based on a
deliberate perturbation (by the physician) of the biosynthetic
pathway for heme. In general, ALA induces clinically significant
PpIX in many of the tissues that line the body surfaces or body
cavities. Tissues that show little or no PpIX production include
striated smooth and cardiac muscle, dermis, blood vessels,
nucleated blood cells and most other tissues of mesodermal origin.
Malignant tissues often show much more production of ALA
induced PplX than do the corresponding normal tissue. Since PpIX
is produced in the mitochondria, ALA-PDT often leads to cell
death via an apoptotic process, with some contribution from
necrosis.

IL10

The involvement of the proteasome in regulation of PplX
synthesis and ALA-PDT

Z. Malik, B. Grinblat, N. Greenberg

Faculty of Life Science, Bar-1lan University, Ramat-Gan 52900,
Israel

ALA-PDT efficacy is dependent on competent PplX synthesis of
the tumor cells, and this in turn is subject to the expression and
activity of the third enzyme of the heme pathway, porphobilinogen
deaminase (PBGD). As a general rule, high expression and activity
of PBGD is characteristic of neoplastic cells, thus far regulated by
the differentiation stage of the tumor. We have shown a dual sub-
cellular localization of PBGD, in the cytosol and in the nucleus
where it interacts with the nuclear Ran-BPM. Lead poisoning of
ALA-dehydratase (ALAD), the second enzyme of the pathway,
affects markedly PDT efficacy and unexpectedly reduces PBGD
activity as well. Furthermore, Pb™ is shown to activate markedly
the proteasome activity via inhibition of ALAD. We demonstrate
enhanced PBGD degradation resulting in reduced PplX synthesis,
due to the inhibition of Pb*™*-ALAD and its regulatory role on the
proteasomal complex. Heme, the end product of the pathway, is
shown to specifically restrain proteasome activity resulting in
elevated stability and activity of PBGD and accumulation of PplX.
In conclusion, the efficacy of ALA-PDT was correlated with
proteasome inhibition/activation by  Pb™ or  hemin,
correspondingly, which resulted in decreased/increased activities of
the porphyrin-synthesis enzymes. Thus, divergent inhibition or
activation effects of the proteasome may affect the ALA-
photodynamic therapy outcome.

IL11

Prodrug approaches in biomedical optics

N. Lange

Laboratory of Pharmaceutical Technology and Biopharmaceutics,
School of Pharmacy, University of Geneva, Switzerland

One of the most selective methods in photodynamic therapy (PDT)
of neoplastic diseases known today involves the endogenous
administration of 5-aminolevulinic acid (5-ALA) in order to
stimulate the intracellular formation of the photosensitizer
protoporphyrin IX (PplX). Due to its outstanding selectivity for
various human diseases, 5-ALA-mediated PDT has been assessed
experimentally for the treatment of different medical indications.
However, the limited bioavailability of hydrophilic 5-ALA has
widely hampered the access of this methodology to daily clinical
practice. Although researchers became aware of this drawback
already early in the development of 5-ALA induced PplX, it took
several years to adapt well-established concepts in pharmaceutical
science to this methodology since Kennedy et al. proposed the use
of 5-ALA for therapeutic purposes in dermatology.

However, with the introduction of lipophilic derivatives of 5-ALA
aiming at improving 5-ALA’s local bioavailability, this research
area has recently experienced a true revival. Today, one of these
derivatives, 5-ALA methyl ester gained marketing authorization
under the trade name Metvix® for the treatment of actinic keratosis
and basal cell carcinoma in most Western countries. Another ester
of 5-ALA, 5-ALA hexylester (HAL), has very recently obtained
approval for the improved diagnosis of superficial bladder cancer in
Europe and is currently under clinical assessment in a clinical phase
11 trial in the US.

The present presentation is aiming at reviewing the pharmaceutical
concepts underlying the use of lipophilic 5-ALA derivatives in
biomedical optics. Following a brief discussion of the chemical as
well as biochemical bases, experimental data from pre-clinical as
well as clinical studies will be presented. Furthermore, potentially
interesting medical fields in which the use of properly formulated
5-ALA derivatives could be beneficial for the further progress of
this methodology in biomedical optics will be pointed out. Finally,
limiting factors for the use of simple 5-ALA esters will be
discussed.
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Photobleaching kinetics and epithelial distribution of
hexaminolevulinate induced PplX in the photodynamic
treatment of rat bladder cancer in vivo

S. El Khatib™? H.P. Lassalle?, L. Bezdetnaya®, F. Guillemin?,

M.A. D’Hallewin®

!_aboratoire de Recherche en oncologie — Fac. de Pharmacie
(EA3452), Nancy, France; 2Centre Alexis Vautrin CRAN UMR
7039 CNRS, INPL-UHP Nancy I, France

Purpose: PDT of rat bladder cancer 2 and 3 H after the end of 1H
intravesical instillation of 8 mM hALA induces tumor destruction
with intact normal bladder epithelium and wall at 100mW/cm? and
20J/cm?. While the normal bladder wall is destroyed at 16mM and
20J/cm?, tumor necrosis is absent. To investigate this discrepancy
we report the photobleaching kinetics and fluorescence distribution
in vivo.

Materials and methods: all experiments were performed 2 and 3 h
after the end of 1H intravesical instillation of hALA (8 & 16mM)
on normal and tumor bearing rat bladders. PpIX was extracted
chemically. Photobleaching  Kkinetics were monitored by
fluorescence spectroscopy before and during irradiation in vivo.
Fluorescence confocal imaging was performed ex vivo.

Results: tumors at 8 and 16mM, exhibit comparable fluorescence
intensities, 4 to 6 fold higher than normal bladders. Similar PpIX
concentrations were obtained for both instillations. In normals
PpIX fluorescence kinetics decrease exponentially with similar
decay constants at 8mM (0,2750 J/cm™) and 16mM (0,2781 J/em™
%), comparable to 0,2621 Jicm for tumors at 8mM. Tumors at
16mM bleach two times faster (0,6268 J/cm™). Fluorescence
imaging for normals at both concentrations and tumors at 8mM
show bright spots, whereas tumors at 16mM exhibit a diffuse
fluorescence pattern.

Conclusion: the discrepant PDT responses observed in tumors
cannot be explained by different PpIX levels since comparable
fluorescence and PplX concentrations. The diffuse (16mM) vs
localised (8mM) fluorescence distribution within tumors which
coincides with faster photobleaching at 16mM could probably be
responsible for the inversed photodynamic response.

0C13

Ultra-sensitive fluorescence imaging of 5-ALA induced
Protoporphyrin IX in human glioblastoma cells

H. Schneckenburger™?, R. Sailer*, M. Wagner?, H. Emmert?,

W.S.L. Strauss*

YInstitut fur Lasertechnologien in der Medizin und Messtechnik an
der Universitat Ulm, Helmholtzstr. 12, 89081 Ulm, Germany;
2Hochschule Aalen, Institut fiir Angewandte Forschung, 73430
Aalen, Germany

In comparison with cell lines from ovarian or breast cancer, U373-
MG glioblastoma cells accumulated only moderate amounts of
protoporphyrin IX (PP IX), but were most effectively inactivated
by photodynamic treatment after incubation with 5-aminolevulinic
acid (5-ALA). In addition, photodynamic efficacy was found to
decrease with cell age and upon addition of the differentiating
agents butyric acid or phenylbutyric acid as well as phorbol
myristate acetate (PMA), a modulator of protein kinase C (PKC)
activity. Only in the case of phenylbutyric acid or PMA this
decrease correlated with lower intracellular PP IX amounts,
whereas no change in PP IX formation was observed after addition
of butyric acid. Therefore, it is suggested that intracellular location
of PP IX may account for its high photodynamic efficacy in U373-
MG glioblastoma cells as well as for a decrease of this efficacy
with cell age or upon addition of butyric acid.

For measuring PP IX fluorescence either in whole cells or within
their plasma membranes, conventional or total internal reflection
fluorescence microscopy (TIRFM) was used. By application of low
excitation light doses (below 0.2 J/cm) as well as a novel ultra-
sensitive electron multiplying (EM-)CCD camera for detection,
light induced reactions during PP IX imaging could be almost
avoided. First results showed that PP IX fluorescence in U373-MG
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glioblastoma cells mainly originated from cellular membranes,
whereas in breast or ovarian cancer cells a rather granular
fluorescence pattern was observed. Possible changes of this
fluorescence pattern during cell aging or upon addition of
differentiating agents are subject of present investigations.
Measurements of different intracellular PP IX location are
compared with different sensitivities towards photobleaching and
different fluorescence decay kinetics. Cell differentiation might be
an important factor that modulates efficacy of photodynamic
treatment with 5-ALA.

OC14

5-ALA and 5-ALA derivative-mediated effects on gram
negative bacteria

N. Fotinos', M. Convert?, J.-C. Piffaretti®, N. Lange

!Laboratory of Pharmaceutical Technology and Biopharmaceutics,
School of Pharmacy, University of Geneva, Switzerland, 2Cantonal
Institute of Microbiology, Bellinzona, Switzerland

The spread of antibiotic multi-resistant bacterial strains is actually
one of the most worrying threats to public health. One strategy to
overcome this problem might be the use of photodynamic therapy
(PDT). In the past, different photosensitizers (PS) have already
been tested successfully on various pathogenic micro-organisms
like bacteria (E. coli, Staphylococcus), viruses (Papilloma, Herpes),
fungi or parasites (Plasmodium, Leishmania).

Since about one decade, the increasing emergence of 5-
aminolevulinic acid (5-ALA) mediated PDT has been observed
presumably due to numerous advantages over first generation PS.
5-ALA has no photoactive properties, but when given exogenously,
acts as a precursor of photosensitive porphyrins predominantly in
organisms that are characterized by a high metabolic turnover, such
as cancer cells and bacteria. However, the 5-ALA’s weak ability to
cross biological barriers has lead to the increased utilisation of
more lipophilic derivatives like 5-ALA methyl or hexyl ester, who
present an improved capacity to reach the cytoplasm.

Different studies have shown that Gram positive bacteria are
significantly more sensitive to PDT than Gram negative strains.
This has been attributed to a less sophisticated barrier of Gram (+)
when compared to the complex multilayer barrier of Gram (-).
Starting from the hypothesis that more lipophilic compounds with a
positive charge under physiological conditions will cross the
bacterial multilayer barrier with more ease, we have tested the
efficacy of 5-ALA derivatives for bacterial inactivation. 5-ALA
methyl ester was the most effective compound with respect to
photodynamic inactivation of bacteria. Furthermore, the
experiments showed significant differences in term of drug optimal
concentration, bactericidal activities and porphyrin type production.

OC15

Photosensitization response measured by reflectance
spectroscopy

P. Juzenas, A. Juzeniene, V. lani, J. Moan

Department of Radiation Biology, The Norwegian Radium
Hospital, 0310 Oslo, Norway

Endogenous porphyrins were induced in mouse skin in vivo by
topical application of 5- aminolevulinic acid (ALA) or
deferoxamine (DF). After application of DF the recorded
fluorescence spectra were similar to that of protoporphyrin 1X
(PpIX) induced by ALA. Reflectance spectroscopy of the skin
seems to be a useful method to monitor changes in cutaneous
oxyhaemoglobin and deoxyhaemoglobin. Exposure of mouse skin
to ALA (0.1 mmol/g, 24 h) and light (632 nm, diode laser, 20
Jem2 at 100 mW/cm2) resulted in disappearance of
oxyhaemoglobin peaks in the treated area, showing that oxygen
was consumed and that blood vessel occlusion has taken place.
After exposure of the skin to DF (0.3 mmol/g, 24 h), which induced
about 5% of the ALA effect with respect to PplX formation, and
light (632 nm, diode laser, 50 J/cm2 at 100 mW/cm2) practically no
changes of the oxyhaemoglobin status were observed. In
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conclusion, the present study shows that reflectance spectroscopy is
a powerful method to monitor photodynamic effects on skin.

OC16

Phototoxic activity of 5-aminolevulinic acid-induced
protoporphyrin IX against Leishmania major

S. Kosaka, O.E. Akilov, T. Hasan

Wellman Center for Photomedicine, Massachusetts General
Hospital, Harvard Medical School, Boston, MA, USA
Leishmaniasis, a parasitic disease, is endemic in 88 countries with
an estimated yearly incidence of 1-1.5 million cases of cutaneous
leishmaniasis (CL). Despite the various existing anti-parasitic
medications, the number of cases has not decreased. Up until now,
there have been a few clinical reports showing that photodynamic
therapy (PDT) with 5-aminolevulinic acid-induced protoporphyrin
IX (ALA-PpIX), also known as ALA-PDT, was effective as a
treatment of CL. However, no detailed observation has been done
in vitro. In this study, we investigated the cellular mechanism of
ALA-PDT for CL. After co-incubation of L. major promastigotes
and 0.1 uM of ALA , the ALA-PpIX level was extremely low (7.03
x 10™® mol/parasites) compared to the PpIX level after co-
incubation with 0.1 pM PpIX (2.72x10*® mol/parasites, p<0.001).
The maximum ALA-PpIX level was seen at 6 h of incubation, and
then the level gradually decreased. In comparison, the ALA-PpIX
level showed a dose-dependent pattern in J774 cells and bone
marrow-derived macrophages. There was no difference in the
ALA-PpIX level between uninfected and infected cells (co-
incubation with L. major for 24 h at 1:10), although infected cells
were more resistant than uninfected cells. The cell survival rate 24
h after irradiation with 635 nm laser at 10J/cm? was 91.9+16% for
infected cells and 32+28% for uninfected cells. Comparative
analysis of intracellular distribution of PplX by confocal laser
scanning microscopy revealed no difference between infected and
uninfected cells; ALA-PpIX mainly localized in the cell membrane
and mitochondria. Exposure of the J774 cells to different agents,
such as all-trans retinoic acid (0.1-1 uM), 13-cis retinoic acid (1-10
puM), and 1,25-(OH),-D3 (2-20nM), did not increase intracellular
ALA-PpIX levels. Leishmania cannot produce ALA-PplIX due to a
deficiency of several enzymes in the heme synthetic pathway. It is
likely that macrophages, which phagocytize Leishmania, produce
ALA-PpIX and are damaged by PDT. Thus, a good clinical
outcome of ALA-PDT is probably not due to the direct parasite
killing effect.

IL17

The genetics of ROS-mediated stress responses in Arabidopsis
K. Apel

ETH-Zurich, Institute of Plant Sciences (Plant Genetics), CH-8092
Zurich, Switzerland; klaus.apel@ipw.biol.ethz.ch

The evolution of aerobic metabolic processes such as respiration
and photosynthesis unavoidably lead to the production of reactive
oxygen species (ROS) in mitochondria, chloroplasts and
peroxisomes. A common feature among the different ROS types is
their capacity to cause oxidative damage by inactivations e.g.
proteins, nucleic acids and lipids. These cytotoxic properties
explain the evolution of complex arrays of ROS scavengers. In
plants chloroplasts and peroxisomes are the major sites of ROS
production. Various abiotic stress conditions may limit the ability
of a plant to use light energy for photosynthesis. Under such stress
conditions hyper-reduction of the photosynthetic electron transport
chain and photoinhibition of photosynthesis may occur even at
moderate light intensities, often causing damages that have been
interpreted as unavoidable consequences of injuries inflicted upon
plants by toxic levels of ROS. However, this paradigm needs to be
modified. Stress responses triggered by ROS are not only due to
physicochemical damages but may also be caused by the activation
of genetically determined stress response programs. We’ll present
and comment data from the work of several groups suggesting that
ROS may act as signals whose specificities seem to depend on the

chemical identity of a given ROS and its intracellular site of
generation.

1L18

Crosstalk and antagonistic response to singlet oxygen and other
reactive oxygen species in Arabidopsis thaliana

C. Laloi!, A. Baruaht, E. Perst, M. Stachowiak?, I. Murgia?,

K. Apel*

1 Institute of Plant Science, ETH, Universitétsstrasse 2, CH-8092
Ziirich, Switzerland; 2Sezione di Fisiologia e Biochimica delle
Piante, Dip. Biologia, Universita degli Studi di Milano, Milan, Italy
During abiotic stress conditions like high light exposure, different
reactive oxygen species (ROS) are generated simultaneously in
plants, making it difficult to determine the biological activity and
mode of action for each of these ROS separately. Such a study
requires finding conditions under which only one specific ROS is
generated. In order to address this problem, we made use of the
conditional flu mutant of Arabidopsis thaliana that accumulates the
photosensitizer protochlorophyllide (Pchlide) in the dark, to
generate singlet oxygen (‘O,), a non-radical reactive oxygen
species, in plastids in a controlled and noninvasive manner. Within
the first minute of re-illumination, the excited triplet 3Pchlide
interacts with O, to generate ‘O,. Rapidly after the release of ‘O,
flu plants stop growing and initiate a cell death response. By using
Affymetrix Genechip microarrays we have shown that 'O, is
involved in activating distinct sets of early stress-response genes
that are different from those activated by superoxide (O,) /
hydrogen peroxide (H,O,) during a treatment with paraquat, an
herbicide that acts as a terminal oxidant of photosystem I. The up-
regulation of genes selectively activated by O,"/H,0, -but not by
10,- was strongly suppressed in plants over-expressing thylakoidal
ascorbate peroxidase (tAPX). Surprisingly, the over-expression of
tAPX in the flu mutant increased the extent of *O,-induced cell
death and the up-regulation of genes selectively activated by O,.
These results suggest that O,/H,0, antagonize the O,-mediated
stress response and highlight the necessity of considering different
ROS separately rather than as a whole.

IL19

Genome-wide analysis of photorespiratory hydrogen
peroxide-regulated gene expression in Arabidopsis

F. van Breusegem, S. Vanderauwera

Department of Plant Systems Biology, Flanders Interuniversity
Institute for Biotechnology, Gent University, Technologiepark 927,
B-9052 Gent, Belgium

In plants, reactive oxygen species and, more particularly, hydrogen
peroxide (H,O,) play a dual role as both toxic by-products of
normal cell metabolism and regulatory molecules in stress
perception and signal transduction. Peroxisomal catalases are an
important sink for H,O,. By using ATH1 Affymetrix microarrays,
expression profiles were compared between control and
catalase-deficient Arabidopsis thaliana plants. Reduced catalase
levels already provoked differences in nuclear gene expression
under ambient growth conditions and these effects are amplified by
high light exposure in a sun simulator for 3 and 8 h. Genome-wide
expression analysis allowed the characterization of complete
pathways and functional categories during H,O, stress. In total, 349
genes were significantly upregulated by photorespiratory H,O, and
88 were downregulated. From this data set, H,O, was inferred to
play a key role in the transcriptional upregulation of small heat
shock proteins during high light stress. In addition, several
transcription factors and candidate regulatory genes involved in
H,0O, transcriptional gene networks were identified. Comparisons
with other publicly available transcriptome data sets of abiotically
stressed Arabidopsis revealed an important intersection with
H,O,-deregulated genes, positioning elevated photorespiratory
H,O, levels as an important signal within abiotic stress-induced
gene expression. Finally, by analyzing transcriptional changes in a
combination of a genetic (catalase deficiency) and an
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environmental perturbation (high light) a transcriptional regulon
was identified that was strongly and rapidly induced by high light
in control plants, but impaired in catalase-deficient plants. The
regulon encloses the complete known anthocyanin regulatory and
biosynthetic pathway, together with genes of hitherto unknown
function.

1L20

Molecular biology of programmed cell death in Arabidopsis
thaliana

T. Gechev'?, 1. Gadjev?, L. Bernier!, M. Zwier?, M. Ferwerda®,

I. Minkov?, J. Hille*

!Department Molecular Biology of Plants, Researchschool GBB,
University of Groningen, Kerklaan 30, 9751 NN Haren, The
Netherlands; *Department of Plant Physiology and Plant
Molecular Biology, University of Plovdiv 24 Tsar Assen str.,
Plovdiv 4000, Bulgaria

Hydrogen peroxide (H,O,), generated by various environmental
and developmental stimuli, can act as a signaling molecule that
regulates plant development, stress adaptation and programmed cell
death (PCD). H,0,-induced PCD itself is essential for a number of
developmental processes and environmental responses, including
aleurone cell death, the hypersensitive response to pathogens, and
allelopathic plant-plant interactions. The mechanisms of H,0,
generation and detoxification are well-studied but little is known as
to how the H,O, signal is perceived and then channeled
downstream the signaling network in order to achieve the
regulation of these processes. To address this question, a novel
system for studying H,O,-induced programmed cell death in
Arabidopsis thaliana was developed. The catalase inhibitor
aminotriazole (AT) reduced the catalase activity and caused
endogenous accumulation of hydrogen peroxide that eventually
triggered PCD. Microarray analysis with a DNA chip representing
21500 genes and subsequent comparison with other PCD-related
expression studies revealed a set of new H,0,-responsive genes
that were highly regulated in a common fashion during different
types of PCD. These included an oxoglutarate-dependent
dioxygenase and various oxidoreductases, the transcription factors
Zatll, WRKY75 and NAM, proteasomal components, a
heterologous group of genes with diverse functions, and genes
encoding proteins with unknown functions. A number of them are
being functionally studied by knockout technology and by
generating plants with altered gene expression. In addition, our
group has isolated mutants that are more tolerant to AT as well as
to the fungal AAL toxin, thus indicating a new link between redox
and sphingolipid signaling. These genetic studies were further
substantiated by molecular and biochemical data bringing new
insights into the interplay between H,0, and sphingolipids during
PCD.

oc21

Ultraviolet illumination induces a stress effect upon higher
plants (Spirodela oligorrhiza), as evident by the universal stress
signal, alanine — an **N NMR study

E.B.-1. Monselise, D. Kost

Department of Chemistry, Ben-Gurion University of the Negev,
Beer-Sheva 84105, Israel

5N Nuclear Magnetic Resonance spectroscopy was used to follow
nitrogen metabolism and amino acid production in etiolated
Spirodela oligorrhiza. Plants were exposed to either complete
darkness or to 15 min pulsed U.V. illumination and fed with 30mM
N-enriched ammonium chloride (added to Hutner’s growth
medium containing 0.5% sucrose) for 24h. Their N enriched
amino acid pattern was compared.

The N NMR analysis revealed '*N incorporated mainly into
glutamine and asparagine. However, when plants were exposed to
U.V. illumination, alanine was also produced.

A literature survey reveals a number of previous reports of alanine
production (among other metabolites) in response to stress. The
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general conclusion is drawn, based on present and previous results
(Monselise et al 2003), that alanine accumulation is a universal
first stress signal in a wide variety of organisms, an observation not
previously realized. Evidence of formation of "heat shock proteins”
and enhanced protein kinase activity under various stress conditions
has been reported. We propose that enhanced alanine production
and accumulation precedes this stress activity as a general first
stress signal.

Reference: Monselise, E. B-1, Parola, A. H. and Kost, D. (2003) Low
Frequency Electromagnetic Fields Induce a Stress Effect upon Higher
Plants, as Evident by the Universal Stress Signal, Alanine. Biochemical
Biophysical Research Communication (BBRC) 302 427 — 434.

0cC22

Phototoxic phytoalexins: a new mechanism of light-mediated
plant defence

C. Flors, S. Nonell

Grup d’Enginyeria Molecular, Institut Quimic de Sarria,
Barcelona, Spain; s.nonell@igs.edu

Plants protect themselves through a wide array of constitutive and
induced defence mechanisms, which include programmed cell
death, surface-to-air signalling, expression of defence proteins, and
production of antimicrobial secondary metabolites. The latter
compounds can be divided into two groups: phytoalexins, which
are synthesized de novo upon biotic or abiotic stress, and
phytoanticipins, which are pre-formed antimicrobial metabolites.
Phytoalexins have several interesting characteristics: (1) Prior to
infection, they are generally undetectable in the plants. (2) They are
synthesized very rapidly, within hours following microbial attack
or stress situation. (3) Their formation is restricted to a local region
around the infection site. (4) They are toxic to a broad spectrum of
fungal and bacterial pathogens of plants. Globally, phytoalexin
production represents a very economical way to counteract hazard,
because the carbon and energy resources are diverted to
phytoalexin synthesis only at the early period of attack, and only at
its site. Moreover, this strategy avoids autotoxicity until a challenge
arises, since the biological activity of these compounds is inherent
in the definition of phytoalexins.

Herewith we report on the photophysical and photobiological
studies on phenalenone phytoalexins. We show that these
secondary metabolites are able to photosensitize the production of
singlet oxygen with concomitant toxicity against their eliciting
pathogen, e.g. the fungus fusarium oxysporum, upon exposure to
light and oxygen. The role of the phenalenone chromophore and,
more fundamentally, of singlet oxygen in plant defence is
discussed.

Acknowledgements: this work has been supported by the Spanish
Ministerio de Ciencia y Tecnologia (SAF 2002-04034-C02-02).

1L23

TbWC-1: the photoreceptor of an hypogeus fungus

B. Grimaldi*, P. Filetici®, P. Ballario®

!Dipartimento di Genetica e Biologia Molecolare Charles Darwin;
?|stituto di Biologia e Patologia Molecolari, CNR; *Dipartimento di
Genetica e Biologia molecolare, Universita di Roma La Sapienza,
Roma, Italy

Ectomycorrhizal fungi, such as the filamentous ascomycete Tuber
borchii, are plant-symbiotic microorganisms that colonize most
trees and shrubs in temperate forests, thereby improving their
growth performance as well as resistance to a variety of abiotic and
biotic stresses.

Central to the colonization process is the formation of a highly
specialized structure, the ectomycorrhiza, where the exchange of
nutrients (and other signals) between the fungus and the root
system takes place.

Here we present evidence for the influence of light on Tuber
borchii mycelial growth and the identification and cloning of a
gene, Thwc-1, homologous to a blue-light photoreceptor of
Neurospora crassa. As in the case of N.crassa, blue-light
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irradiation of T.borchii colonies inhibits their apical growth. In
Neurospora, the response is controlled by a nuclear photoreceptor,
NcWC-1 (White Collar-1), which consists of a sensor domain
(LOV) and a transcriptional factor moiety.

We isolated a gene (Thwc-1) whise deduced amino acid sequence
shows a high similarity and colinearity of domains with NcWC-1,
except for the polyglutamine regions. As previously found in
Neurospora, Thwc-1 mRNA is under light control and its steady
level increases upon irradiation.

ThWC-1 LOV sensor domain has all the residues necessary for
flavin binding, among which Cys334 is essential for the formation
of a cysteinyl adduct and for the entry into a photocycle, supporting
the hypothesis that TOWC-1 is a photoreceptor.

1L24

Multiple signal chains in the blue light dependent regulation of
photosynthesis genes in Rhodobacter sphaeroides

H. Happ, Y. Han, S. Braatsch, G. Klug

Institut fuer Mikrobiologie und Molekularbiologie, Universitaet
Giessen, Germany

We have investigated how blue light affects gene expression in the
facultatively photosynthetic bacterium Rhodobacter sphaeroides.
R. sphaeroides forms photosynthetic complexes only when oxygen
drops below a certain threshold value. At intermediate oxygen
concentration blue light inhibits the formation of photosynthetic
complexes. We have shown that the BLUF domain (Gomelsky and
Klug, 2002) protein AppA is a photoreceptor for blue light
(Braatsch et al., 2002). AppA functions as an antagonist of the
PpsR protein that represses expression of photosynthesis genes
under high oxygen tension. AppA integrates light and redox
signals. As a consequence, expression of photosynthesis genes is
repressed when oxygen and blue light are present. Our work also
demonstrated that the BLUF domain can function as a module and
relay signals to different output domains (Han et al., 2004). In the
absence of oxygen, however, blue light stimulates the expression of
photosynthesis genes. This signal is mediated by the photosynthetic
electron transport. An electron transport dependent signal is
recognized by the PrrB/PrrA two component system that activates
photosynthesis genes under low oxygen tension and dominates the
repressing effect by the AppA/PpsR system. A transcriptome
analysis indicated that additional blue light photoreceptors are
involved in the regulation of gene expression in R. sphaeroides
(Braatsch et al., 2004). The identity of these additional
photoreceptors will be discussed. Thus, several light dependent
signal chains exist in Rhodobacter sphaeroides that allow the
appropriate adaptation to changing oxygen and light conditions.

Braatsch, S., Gomelsky, M., Kuphal, S., Klug, G. (2002) Mol. Microbiol.
45: 827-836

Braatsch, S., Moskvin, O., Klug, G., Gomelsky, M. (2004) J. Bacteriol. 186:
7726-7735

Gomelsky, M., Klug, G. (2002) Trends in Biochem. Sci. 27: 497-500
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Signal transduction mechanism of the cryptochrome blue-light
photoreceptor

C.L. Partch®, M.W. Clarkson, S. Ozgiir*, A.L. Lee*?, A. Sancar®
!Department of Biochemistry and Biophysics, University of North
Carolina School of Medicin, USA; ?Division of Natural Products
and Medicinal Chemistry, University of North Carolina School of
Medicine, USA

Cryptochromes are flavoprotein blue-light photoreceptors that
modulate growth and adaptive responses in organisms ranging from
bacteria to animals. Although they exhibit significant structural
homology with the light-dependent DNA repair enzyme
photolyase, whose photocycle is well characterized, their
mechanism of action is unknown. Genetic and biochemical data
from both plants and animals suggest that C-terminal domains

ranging in length from 30-250 amino acids beyond the photolyase-
homology domain are involved in light-dependent signal
transduction by cryptochromes. Using computational, biophysical
and biochemical approaches, we demonstrate that isolated C-
terminal domains from plants and animals are intrinsically
unstructured peptides. However, stable intraprotein interactions
between the photolyase-homology and C-terminal domains induce
structure within the disordered domain under dark conditions.
Irradiation of cryptochrome with light results in a conformational
change that involves release of the disordered C-terminal domain
from the globular protein. Possible consequences of this structural
plasticity regarding the mechanism of action of cryptochromes will
be discussed.
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Effect of mutations on interdomain communication in the
phototropin related Bacillus subtilis protein YtvA

A.Losi!, W. Gartner?

!Dept. of Physics, University of Parma and CNR-INFM, Parma,
Italy; 2Max-Planck-Institut fiir Bioanorganische Chemie, Stiftstr.
34-36, 45470 Miilheim, Germany

Mutagenesis studies on the phototropin- (phot) related protein
YtvA from Bacillus subtilis have revealed the role of selected
structural elements in interdomain communication. The LOV
(Light, Oxygen, Voltage) domain of YtvA undergoes light-driven
reactions similar to that of phot-LOV, with reversible formation of
a flavin-cysteine covalent adduct. The mutated proteins Ytva-E56Q
and YtvA-E105L have been studied by the fluorescence of the
conserved W103 and by circular dichroism (CD) spectroscopy in
the UV region between 190 and 250 nm. The E56Q mutation
breaks the surface-exposed E56-K97 salt bridge, a structural
element highly conserved within the LOV series. The E105L
mutation is located at the solvent exposed surface of the central -
sheet, which has recently been shown to interact with an helical
extension C-terminal to a phot-LOV2 core. CD data show that the
mutation E105L affects the protein secondary structure, with the o-
helix content decreasing to ca. 22% (compared to 33% in YtvA-
WT) in the dark, and upon formation of the photoadduct results in
larger conformational changes than in YtvA-WT. W103 becomes
slightly more shielded from the solvent. On the contrary in YtvA-
E56Q the CD spectrum is the same as in YtvA-WT, whereas W103
becomes more exposed to the solvent and the dark-recovery
kinetics is slower. These results indicate that the E56-K97 salt
bridge stabilizes locally the protein structure and participates in the
regulation of the photocycle, but has negligible effects on the
overall structure. The E105L mutation, instead, highlights the
involvement of the central p-sheet in the light-driven
conformational changes in LOV proteins.
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Functional expression of algal light-sensitive adenylyl cyclases
in animal cells

S. Schroder-Lang®, P. Hegemann?, M. Watanabe®, G. Nagel*
IMax-Planck-Institut fiir Biophysik, Max-von-Laue-Str. 3, 60438
Frankfurt, Germany; 2Humboldt-Universitat, Experimentelle
Biophysik, Berlin, Germany; 33chool of Advanced Sciences,
Graduate University, Hayama, 240-0193, Japan

The photoactivated adenylyl cyclase (PAC) is a recently purified
and cloned flavoprotein complex (M. lIseki, S. Matsunaga, A.
Murakami, K. Ohno, K. Shiga, C. Yoshida, M. Sugai, T.
Takahashi, T. Hori, M. Watanabe [2002] Nature 415: 1047-1051).
It represents a novel blue-light receptor mediating photomovements
of the unicellular photosynthetic flagellate Euglena gracilis. The
purified protein complex, apparently a heterotetramer consisting of
two subunits (PACa,PACRB,), shows adenylyl cyclase activity
which is strongly enhanced upon irradiation with blue light. Iseki et
al. (2002) already pointed out its biotechnological utility to control
cAMP-regulated processes by light irradiation. We have now
functionally expressed PACa and PACS in oocytes from Xenopus

59



ESP 2005 — Abstracts

laevis and show that both proteins are independent blue
light-activated enzymes. Cytoplasmic cAMP increase was
measured electrically via co-expressing the human epithelial
chloride channel CFTR (cystic fibrosis transmembrane conductance
regulator) which is activated by endogenous cAMP-dependent
protein kinase. The action spectra of both, PACa and PACB, are
FAD-like, confirming that both proteins are FAD-based light
sensors. Inactivation of the N-terminal FAD-binding domain (F1)
rendered PACa inactive, whereas inactivation of the F2-domain
had no obvious influence on the activity of PACa. The expression
of PACa and PACP was independently demonstrated with western
blots. The intracellular cAMP concentration in single PAC-
expressing oocytes was additionally detected with a cCAMP enzyme
immunoassay.

0cC28

Light-induced multi-step intra-protein electron transfer in
DNA photolyase and cryptochrome

M.Byrdin®, M. Vos?, A. Eker®, J.P. Bouly*, A. Zeugner®,

B. Giovani**, M. Ahmad*, K. Brettel*

'CEA/Saclay, FRA; 2Ecole Polytechnique Palaiseau, FRA;
®Erasmus University Rotterdam, NED; “Université Paris 6, FRA
Photolyases and cryptochromes form a class of structurally tightly
related flavoproteins that serve quite different functions.
Photolyases repair UV-induced DNA lesions using the energy of
near UV/blue photons in a variety of organisms including, e.g.,
bacteria, plants or some mammals. Cryptochrome blue light
receptors, on the contrary, cannot repair DNA but are implicated in
growth regulation in plants and in the circadien clock of both plants
and animals.

The two proteins share both a common cofactor, FAD (flavin
adenin dinucleotide), that is found in different redox states in the
two enzymes (oxidized in cryptochromes and semireduced in
isolated photolyase) and a highly conserved chain of three
tryptophans linking this cofactor to the enzyme’s surface.

We used transient absorption spectroscopy to study wild type DNA
photolyase from E. coli and cryptochromel from A. thaliana as
well as some mutants with tryptophans of the chain replaced by
redox inert phenylalanin and established the functioning of this
special tryptophan chain for light-induced multi-step intra-protein
electron transfer toward the FAD in both photolyase and
cryptochrome. This is remarkable as the FAD cofactor is activated
by light of different wavelength in the two cases. It is therefore
intriguing to speculate that the electron transfer activity present in
photolyases contains latent signaling potential that has been co-
opted for a role in blue-light photoreceptors in the course of
evolution.
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Molecular targets of photodynamic therapy and cell death
pathways: Traditional vs. novel linkages between them.

N.L. Oleinick, L. Xue, S. Chiu, K. Azizuddin, R.L. Morris, M. Lam,
A.-L. Nieminen

Case Western Reserve University, Cleveland, OH 44106, USA
Most photosensitizers for PDT are hydrophobic and membrane
localizing. The critical molecular targets of PDT must reside very
near to the cellular membrane sites of photosensitizer binding, since
photodynamically-generated singlet oxygen reacts very near to the
site of its formation. When PDT is sensitized by the phthalocyanine
Pc 4 or certain other photosensitizers that localize in mitochondria
and endoplasmic reticulum, important targets are the anti-apoptotic
proteins Bcl-2 and Bcl-xL, which suffer a type of photodamage that
is readily detected on western blots. We have been characterizing
the initial damage to those proteins and associated structures and
the subsequent cell death pathways that are triggered. We find that
the primary lesions are more important in the killing of PDT-treated
cells than are the late stages of apoptosis. Bcl-2 and Bcl-xL can
interact with the permeability transition pore complex, which forms
at contact sites between the inner and outer mitochondrial
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membranes and provides a mechanism for release of cytochrome ¢
from the mitochondria. These complexes and the inner membrane
itself contain the unique phospholipid cardiolipin (CL). Our
observation of fluorescence resonance energy transfer (FRET) from
the CL probe nonyl-acridine orange (NAO) to Pc 4 indicates that
Pc 4 binds within a few nm of CL and may also target that
phospholipid. Although the mitochondrion appears to be central to
cell killing by PDT, simultaneous damage to other organelles may
amplify the lethal response. PDT also produces photodamage to ER
proteins controlling the subcellular distribution of calcium ion, and
PDT damage to lysosomes releases components, such as
cathepsins, that can variously promote the mitochondrial pathways
of cell death. Thus, damage to multiple cell organelles may signal
to the mitochondrion to amplify apoptosis or necrosis initiated by
mitochondrial damage.
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Therapeutic exploitation of the tumor-protective mechanisms
induced by the photodynamic therapy

J. Golab

Department of Immunology, The Medical University of Warsaw,
Warsaw, Poland

Photodynamic therapy (PDT) is an approved treatment modality
used in the management of solid tumors. It is a two-phase treatment
consisting of administration of a photosensitizer followed by tumor
illumination with a visible light. Depending on the photosensitizer,
fluence rate or endogenous physico-chemical characteristics of the
treated tissue, tumor cells undergo apoptosis or necrosis. However,
increasing evidence indicates that suboptimally treated regions of
the tumor can respond by rescue responses thereby leading to
insufficient cell death. The surviving cells might be the cause of
relapse rendering the treatment less effective. Therefore,
elucidation of molecular changes in the treated cells as well as
identification of drugs that might interfere with rescue responses
becomes an important area of investigation. PDT leads to the
expression of heat shock proteins and numerous enzymes such as
superoxide dismultase 2 (SOD-2), cyclooxygenase 2 (COX-2),
heme oxygenase 1 (HO-1) that participate in the management of
oxidative stress-induced damage. Some of these repair mechanisms
can by targeted by specific drugs that could be used in combination
treatment. Additionally, the unique mechanism of tumor
destruction resulting from apoptotic and necrotic killing of tumor
cells accompanied by local inflammatory reaction and induction of
heat shock proteins might be exploited for the generation of
effective immunotherapeutic strategies. Such combined treatment
might induce systemic antitumor immunity and obviate one of the
inherent limitations of PDT i.e. treatment of localized disease.
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Role of endoplasmic reticulum-Ca®" emptying and multidomain
pro-apoptotic BAX and BAK proteins in shaping cell death
after photodynamic therapy

E. Buytaert, G. Callewaert, J.R. Vandenheede, P. Agostinis

Dept. Molecular & Cell Biology, Faculty of Medicine, Catholic
University of Leuven, Belgium

Photodynamic Therapy (PDT) is an anticancer therapy that uses a
photosensitizing agent activated by visible light to generate reactive
oxygen species (ROS), which destroy the cancer cells. Both the
commitment event and the modality of cell death in photodynamic
therapy (PDT) remain undefined. We report that PDT with the
endoplasmic reticulum (ER)-associating photosensitizer hypericin
leads to an immediate loss of sarco(endo)plasmic-reticulum Ca*'-
ATPase (SERCA) 2 protein levels, causing disruption of Ca®*
homeostasis and cell death. Protection of SERCA2 protein by
increasing the antioxidant capacity of the cells by chemical or
genetic means rescues ER-Ca?* levels and prevents cell death,
suggesting that SERCA2 photodestruction with consequent
incapability of the ER to maintain intracellular Ca?* homeostasis
causes cell killing. Apoptosis is rapidly initiated after ER-Ca*
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depletion and strictly requires the BAX/BAK gateway at the
mitochondria. Bax”Bak” double-knockout (DKO) cells are
protected from apoptosis but undergo a caspase-independent
autophagic-cell death as revealed by electron microscopy and
biochemical analysis. Re-expressing mitochondria-targeted BAX in
DKO cells reconstitutes caspase-dependent apoptosis after PDT as
observed in wild type cells. Autophagy inhibitors protect DKO
cells from photokilling suggesting that autophagy is a death
pathway. Thus following disruption of Ca?* homeostasis, the
presence or absence of BAX and BAK critically determines the
modality of PDT-mediated cell Kkilling: either apoptosis or
autophagy.
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Dissecting cellular and molecular events in PDT in combination
with chemotherapy: additivity and synergy

A. Chiaviello, E. Crescenzi, G. Palumbo

Dip. Biologia e Patologia Cellulare e Molecolare, University of
Naples FEDERICO I, Napoli, Italy

We compared the effects of mono-therapy (PDT or Chemotherapy)
vs combination therapy (PDT plus Chemotherapy) on two human
cell lines, namely the p53-null “non small cell lung cancer” H1299
and the p53-positive mammary MCF-7 cells.

The study was aimed at evaluating if this combination causes
effects such that it can be hypothesized a reduction of cytostatic
dosage without loss of overall efficacy, and in the case of a positive
answer, at getting insight into molecular events involved. PDT was
performed by irradiating Photofrin-preloaded H1299 cells with a
suitable lamp or Indocyanine green-loaded MCF-7 cells with an
infrared laser source. The cytotoxic drugs were CDDP (with H1299
and MCF-7) and Gemcitabine (with H1299 only).

To this purpose we have evaluated initially the consequences
produced by PDT or chemotherapy administered singly and then
those produced by combination therapy. In any condition, the
effects were evaluated by comparing the cell viability (Trypan blue
or MTT assays), cell cycle patterns and expression profiles of some
key proteins (WB). In the case of MCF-7, we have also
comparatively evaluated some metabolic cellular activity including
cell growth (Thymidine incorporation), protein synthesis
(Methionine incorporation) and glucose transport (insulin end non-
insulin dependent).

Statistical treatment of both viability and metabolic data (Median
(H1299) and Isobolographic (MCF-7) analyses), indicated mutual
strengthening of therapeutic efficacy that could be converted to
synergy using specific blends of PDT and Chemotherapy.
However, the conditions that bring to synergy in responsive cells
are related to drug ability to synchronize cells in a specific phase in
which they are more sensitive to PDT. Concentrations of CDDP as
low as 2.5 puM, Kill preferentially cells crossing the S phase and
induce accumulation of surviving cells in the G¢/G; phase. Cells
resting in this phase are easily abrogated by PDT (either Photofrin
or Hypericin) that kills preferentially cells in in this phase. At
variance, low Gemcitabine concentrations kill cells crossing the
Gy/G; phase (as PDT): case the best attainable result is additivity.
So, if an appropriate drug is used, and the PDT appropriately tuned,
the cytostatic dose can be reduced without compromising the
therapeutic response.
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Decrease in adhesion of prostate cancer cells following
subcurative photodynamic therapy

N. Solban’, I. Georgakoudi?, W.L. Rice', C. Lin*, T. Hasan®
Ywellman Center for Photomedicine, Massachusetts General
Hospital, Harvard Medical School, Boston, MA, USA; 2Department
of Biomedical Engineering, Tufts University, Boston, MA, USA
PDT appears to hold promise for the treatment of localized
recurrent prostate cancer. However, long-term effects of this
treatment remain to be evaluated. The objective of this study is to
evaluate the cellular/molecular response of prostate cancer cells

that have been exposed to both PS and light but not enough to Kill
them.

We used MatLyLu cells a highly metastatic rat prostate cancer line.
[140 nM] BPD was used in vitro, 0.25 mg/kg of Verteporfin was
used in vivo. Treatments were performed 1h after PS delivery with
a 690 nm laser. A rat extracellular matrix and adhesion molecule
microarray was used to determine genes modulated by PDT.
Adhesion to collagen IV following PDT was evaluated and
immunohistochemical analysis of PDT-treated orthotopic rat
prostate tumors was performed. Finally we used an in vivo flow
cytometer to determine the effect of PDT on circulation of prostate
tumor cells.

Out of 111 genes on the microarray no gene was upregulated by
PDT treatment. However, 32 genes were downregulated more than
2-fold, and 9 genes were downregulated more than 4 fold. The most
inhibited gene was Integrin o5 (7.5 fold), and western blot
confirmed this downregulation. Functional analysis of integrin
ab5B1 showed a decrease in adhesion to the extracellular matrix
protein collagen 1V (10% of control) 24h after PDT, but normal
adhesion 72h after PDT. In vivo circulation of PDT treated prostate
tumor cells showed an increase in circulation time 24h after
treatment but normal circulation time 72h after treatment. PDT
treated orthotopic tumors showed a decrease in integrin a5p1
levels.

The results presented here establish that PDT of prostate cancer
decreases expression of integrin a5B1 and increases circulation
time of prostate cancer cells. We have previously shown that
combination of PDT with anti-angiogenic treatment increases
survival. Together, these observations suggest that inadequate PDT
may have long-term effects that may detract from its excellent local
control.
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Modulation of cellular Ca?* signalling during PDT

G. Pfaffel-Schubart', D.E. Bragin?, C. Scalfi-Happ®, C. Hauser",

A. Uzdensky?, A. Riick*

YInstitute for Laser Technologies in Medicine and Metrology (ILM),
Helmholtzstrasse 12, 89081 Ulm, Germany; 2Department of
Medical Physics, Rostov State University, 344090, Russia

During photodynamic therapy (PDT) the interaction between light
and photosensitizers induces oxidative stress and the production of
reactive oxygen species (ROS). ROS formation influences ion
channels and causes changes in the Ca2" concentration which may
induce further reactions leading to cell stimulation or cell death.
The aim of our study was to analyse the intracellular production of
ROS and the correlation with spatial and temporal changes of Ca?*
in dependence on photosensitizer localization and irradiation
conditions.

In order to analyse subcellular Ca2" signalling during PDT Fluo3
was used as fluorescence reporter. In addition, rat epithelial cells
(RR 1022) and U373 glioblastoma cells were stably transfected
with Ca?" sensitive vectors. One of the vectors code for a fusion
protein of calmodulin and the GFP-derivative cyan fluorescent
protein (CFP) and yellow fluorescent protein (YFP) (cameleon
vector). To measure a mitochondrial Ca2* signal we used the so
called camgaroo vector, consisting on calmodulin and YFP which
was subcloned into a mitochondria-specific expression vector. ROS
were induced with two different photosensitizers (hypericin and
AIPcS,). Ca®* signalling was observed by laser scanning
microscopy (LSM). For spectral imaging the LSM510 Meta system
was used (Carl Zeiss).

Low dose PDT induced Ca?* oscillations, which might be induced
by Ca?* shuttling processes between mitochondria and ER. With
higher doses, Ca?* overload and subsequent Ca®* release was
observed. In correlation with this dose blebbing of the cells could
be detected, indicating apoptosis. Whereas U373 glioblastoma cells
responded even at low PDT doses, the threshold for RR1022 cells
was significantly higher.

Oxidative stress during PDT induces modulation of cellular Ca?*
which reflects Ca* shuttling between organelles or otherwise Ca®*
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overload, depending on drug/light dose. With low dose PDT the
cells seemed to be activated, whereas at higher doses cell death
occurred.
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Photoeffects of zinc(I1)-phthalocyanine on cell-substrate
adhesion in mouse keratinocytes

S. Galaz!, J. Espada®, F. Sanz’, J.C. Stockert!, A. Villanueva®,

M. Cafiete?, M. Pacheco!, V. Moreno!, A. Blazquez!, A. Juarranz!
1Dpt. Biologia, Facultad de Ciencias, Universidad Auténoma de
Madrid, Spain; %Centro Nacional de Investigaciones Oncolégicas,
Madrid, Spain

The disruption of cell attachment is a process that results in the
activation of apoptosis by anoikis. It has been described that the
increase of cell adhesion to the substrate is related with resistance
to anoikis in tumoral cells. However, the implication of adhesion to
substrate in the induction or resistance to cell death by
photosensitizers (PSs) is unclear. We have studied the combined
effects of zinc(Il)-phthalocyanine (ZnPc) and red light on murine
keratinocytes (Pam-212) and on these cells transfected with
retroviruses encoding V12H-Ras (Pam-Ras). In particular, we have
analyzed the photoeffects on cell survival, cell-substrate adhesion,
and its relation with apoptosis in both Pam-212 and Pam-Ras cells.
The treatment conditions were selected from uptake experiments (2
h of incubation accumulates approximately 30 nmoles of PS/mg of
protein in both cell types), and they consisted in 2 h incubation with
5 x 107 M ZnPc followed by 4 min red light irradiation. The
photodynamic treatment (PDT) resulted in an increase of cell death
by apoptosis in both cell types. However, Pam-Ras cells were more
resistant to photodynamic treatment than Pam-212 (around 60% vs.
50% lethality in Pam-212 and Pam-Ras, respectively). In addition,
Western blot analysis showed a higher expression of both ;-
integrin and phosphorylated FAK in Pam-Ras cells during the first
hours after treatment when compared to Pam-212 cells. Conversely,
the activation of caspase 3 and the degradation of PARP and (-
catenin occurred earlier in Pam-212 than in Pam-Ras cells. All
these results indicate that these experimental treatments induce an
increase of cell-substrate adhesion in keratinocytes overexpressing
the ras oncogen and this feature could be implicated in their
resistance to cell death by apoptosis.
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Photodynamic injury of isolated crayfish stretch receptor:
death of glial cells and neuroglial interactions

A.B. Uzdensky, M.S. Kolosov, D.E. Bragin, A.V. Lobanov

Dept. Biophysics, Rostov State University, Rostov, Russia
Photodynamic therapy is used for treatment of cancer including
brain tumours. However, PDT injury of normal glial cells and
neuroglial relationships occurring under PDT impact are not
explored. We used a simple model system, isolated crayfish
mechanoreceptor, consisting of two sensory neurons enveloped by
satellite glial cells. Neuron functional state was monitored
electrophysiologically. Double fluorochroming of this preparation
with Hoechst 33342 and propidium iodide allowed visualization of
alive, necrotic and apoptotic cells. PDT effect of Photosens
(AlPcSy) inhibited and then irreversibly abolished neuron activity.
In the next 8 h percent of necrotic glial cells progressively
increased. Apoptosis of glial cells became significant 6-8 h after the
treatment. Neuron nuclei progressively shrank, but their apoptotic
fragmentation did not occur. PDT-induced death of some glial cells
was accompanied by increase in their total number. Preliminary
neuron inactivation by a laser beam focused to its body increased
percent of apoptotic but not necrotic glial cells. Therefore, the
neuron supports survival of surrounding glial cells. Inhibition of
adenylate cyclase by MDL-12330A or tyrosine phosphatase by
sodium orthovanadate protected glial cells from PDT-induced
necrosis but not apoptosis. In contrast, adenylate cyclase activation
by forskolin enhanced PDT-induced apoptosis of glial cells.
Inhibition of tyrosine kinase by genistein did not affect necrosis or
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apoptosis of glial cells. These data show involvement of adenylate
cyclase and tyrosine phosphatase signalling pathways in PDT-
induced death of glial cells.

The work was supported by RFBR grants 02-04-48027, 05-04-
48440a.
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Cell specific effects of polyunsaturated fatty acids on 5-
aminolevulinic acid based photosensitization

O.A. Gederaas!, S.A. Schgnberg™*, S. Ramstad?, K. Berg®,

A. Johnsson?, H.E. Krokan®

lDepartment of Cancer Research and Molecular Medicine,
Norwegian University of Science and Technology, N-7489
Trondheim, Norway; *Department of Physics, Norwegian
University of Science and Technology, N-7491 Trondheim,

Norway; *Department of Biophysics, Institute of Cancer Research,
The Norwegian Radium Hospital, N-0310 Oslo, Norway; “Present
address: Department of Laboratory Medicine, Children’s and
Women’s Health, Norwegian University of Science and
Technology, N-7489 Trondheim, Norway;

email: odrun.gederaas@medisin.ntnu.no

Objective: the purpose of this study was to examine whether the
dietary components n-6 and n-3 polyunsaturated fatty acids
(PUFAs) may potentiate the effect of photodynamic therapy (PDT)
in human cancer cell lines by enhancing lipid peroxidation.
Methods: the effects of the porphyrin precursor 5-aminolevulinic
acid (5-ALA) and light (320<A<440 nm, 33 W/m?), with or without
docosahexaenoic acid (DHA) or arachidonic acid (AA), were tested
in the colon carcinoma cell lines SW480 and WiDr, the
glioblastoma cell line A-172 and the lung adenocarcinoma cell line
A-427.

Results: the production of endogenous protoporphyrin 1X (PplX)
and the cell killing by 5-ALA-PDT varied substantially between the
cell lines, but without clear correlation with PplX levels. Treatment
with DHA or AA (10 or 70 uM, 48 or 72 h) in combination with 5-
ALA-PDT (1 or 2 mM) enhanced the cytotoxic effect in A-172 and
A-427 cells, but not in SW480 and WiDr cells. While 5-ALA-PDT
alone increased lipid peroxidation in A-172 and WiDr cells only, 5-
ALA-PDT plus PUFAs increased lipid peroxidation substantially in
all four cell lines. Interestingly, a-tocopherol (50 pM, 48 h)
strongly reduced lipid peroxidation after all treatments in all cell
lines, while cytotoxicity was only reduced substantially in A-427
cells.

Conclusion: this demonstrates that induction of lipid peroxidation is
not a general mechanism responsible for the cytotoxicity of 5-
ALA-PDT, although it may be important in cell lines with an
inherent sensitivity to lipid peroxidation products. Thus, the
mechanisms of cell growth inhibition/cell killing by PDT are
complex and cell specific.
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Detecting apoptosis after PDT: PET imaging with Cu-64
labelled streptavidin following pretargeting of
phosphatidylserine with biotinylated annexin-V

J.E. van Lier, N. Cauchon, R. Lecomte, D. Hunting

Université de Sherbrooke, Sherbrooke, Québec, Canada

Tumor regression after photodynamic therapy (PDT) may result
from different action mechanisms, including the induction of
apoptosis. A priori, radiolabeled annexin-V is an ideal probe for in
vivo apoptosis detection, due to its strong affinity for the apoptotic
marker phosphatidylserine, the molecular flag on the surface of
apoptotic cells. Here, tumor apoptosis after therapy is clearly
visualized by positron emission tomography (PET) using a three-
step procedure. Apoptotic cells are pretargeted with biotinylated
annexin-V, followed by an avidin-chase to reduce levels of free
biotin. Apoptosis is then detected with ®Cu-labeled streptavidin.
Apoptosis was induced in EMT-6 tumor-bearing Balb/c mice by
PDT using disulfonated metallo phthalocyanine dyes (AIPcS, or
ZnPcS,) as photosensitizers and 680 nm laser light. Externalized
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phosphatidylserine was pretargeted with biotinylated annexin-V
and subsequently visualized with a %‘Cu-labeled streptavidin
complex (**Cu-DOTA-biotin-SAv). The latter was prepared by
loading streptavidin with %Cu-DOTA-biotin. Mice were injected iv
with biotinylated annexin-V at different time intervals following
PDT. Two hours later endogenous biotin was removed with an
avidin-chase and after another 2 h ®*Cu-DOTA-biotin-SAv was
administered. PET images were subsequently registered from 0.5-9
h. Using conventional staining methods, we confirmed that
apoptosis occurred as early as 3 h post-PDT and was detectable up
to 24 h post-PDT. PET images clearly delineate apoptosis in treated
tumors as early as 30 min after ®Cu-DOTA-biotin-SAv
administration with tumor-to-background ratios reaching a
maximum at 3 h post-injection. In addition to the extent of
apoptosis, differences in tracer uptake patterns reveal differences in
action mechanisms between the photosensitizers. Our data
demonstrate the efficacy of a three-step 5‘Cu-pretargeting
procedure for PET imaging of apoptosis and confirm the usefulness
of small animal PET to evaluate cancer treatment protocols.
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Intracellular trafficking of a photosensitizer immunoconjugate
using quantum dots: a technique for selective photodynamic
therapy

D.R. Errabelli, N. Szyncer-Taub, R. Peteranderl, S.K. Chang,

B. Ortel, T. Hasan

Wellman Center for Photomedicine, Massachusetts General
Hospital, Harvard Medical School, Boston, MA, USA

The overall goal of this study is to develop a selective approach for
the PDT of residual disease in advanced ovarian cancer.
Photoimmunotherapy (PIT) is a targeting strategy that involves the
activation by light of a photosensitizer (PS) conjugated to a
monoclonal antibody (Mab) to produce a photosensitizer
immunoconjugate (PIC). We have developed a PIC of C225 with
the PS, benzoporphyrin derivative (BPD). C225, a chimeric Mab
blocks the Epidermal Growth Factor Receptor (EGFR) which is
overexpressed in ovarian cancer cells and is vital for tumor growth,
survival and spread. The combination of PDT and C225 introduces
a dual enhancement to cancer therapy: (1) improved cytotoxicity
over the antibody alone and, (2) enhanced selectivity compared to
the PS (BPD) alone. Using quantum dots and organelle trackers,
PIC binding and intracellular trafficking in ovarian cancer cells
(OVCAR-5) is established. We show that the PIC binds to the cell
membrane at early time points (<5 min). At longer incubations
lysosomal localization of the PIC is observed and SDS-PAGE
analyses of cell extracts established the processing of the PIC.
Application of low light doses at these times showed relocalization
of the fluorescence from the lysosomes to extra-lysosomal sites.
We also show that the uptake, phototoxicity, localization kinetics
and long-term survival in ovarian cancer cells are different for the
unconjugated and the conjugated BPD. Taken together our data
suggest that PIT provides (1) a selective modality for killing of
ovarian cancer cells and, (2) relocalization of the PIC maybe useful
for enhancing PIT efficacy. Additionally, we are investigating the
application of quantum dots directly conjugated to C225 to detect
tumor burden for in vivo assessment of the therapeutic efficacy.
Majority of the women present the advanced form of the disease
with a bleak 5-yr survival rate of 21%. If successful, PIT could be a
promising option for women diagnosed with advanced ovarian
cancer.
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Synthesis and in vitro testing of photosensitiser-peptide
conjugates for use in photodynamic therapy

D.l. Vernon, I. Walker, S.B. Brown

School of Biochemistry and Microbiology, University of Leeds,
Leeds LS2 9JT, UK

One barrier to the widespread success of Photodynamic Therapy
has been the relatively poor tumour selectivity demonstrated by

current systemically administered photosensitisers. This problem
can manifest as skin photosensitivity or normal tissue damage
following exposure to activating light. Many new photosensitisers
have been developed worldwide but the focus has generally been
on the improvement of the photo-physical properties such as the
wavelength of absorption, extinction coefficients and singlet
oxygen quantum vyield. Although these properties are important
they have little influence on the selectivity of the photosensitisers
for tumour tissue.

We have used a solid phase peptide synthetic chemistry approach to
produce peptide-photosensitiser conjugates which differ in either
their targeting peptide or photosensitiser. One such peptide contains
the o,Bs integrin binding motif -arg-gly-asp- (RGD). This integrin
is exclusively found in tumour neovasculature and is a potential
target for cancer therapies. We have compared the ability of linear,
cyclic, random and reverse orientations of conjugates containing
this sequence to binding to the specific integrin.

A number of photosensitisers were studied for their ability to
efficiently conjugate with peptides. Protoporphyrin IX, purpurin 18,
a phenothiazine and two phthalocyanine derivatives have all been
tested. Conjugation of the phthalocyanines and phenothiazine
proved unsuccessful for different reasons but protoporphyrin and
purpurin-18 were excellent candidates.

We have demonstrated in vitro that the a cyclic RGD containing
peptide-photosensitiser  conjugate is not only a good
photosentitising agent but also maintains its integrin binding
specificity. In a,B3 integrin expressing cells the levels of associated
sensitiser was higher after incubation with conjugate compared to
free sensitiser.

Development of this approach to photosensitiser targeting may
greatly improve in vivo photosensitiser selectivity.
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P53 mutations as early events in UV carcinogenesis

N.M. Wikonkal

Dept. of Dermatology, Semmelweis University, Budapest, Hungary
The appearance of non-melanoma skin cancer is a complexly
regulated multistep process. UVB irradiation is the main inducer of
these tumors despite of several cell and tissue level defense
mechanisms that include, among others, the overview of cell-cycle
and apoptosis regulation. A central player in this extensively
guarded regulation network is the tumor suppressor gene product
p53. It has been shown that p53 acts at various levels in the war
against cancer; therefore, its inactivation is a key event in cancerous
progression of UV-hit keratinocytes. Late stages of tumors are
known to frequently harbor p53 mutations, yet limited data were
available from early steps on cancer developments. In this review
further insight is given on the latest findings in various
experimental settings that were aimed to reconstruct the
development of human skin cancers in a murine experimental
system. Also, non-tumor bearing human skin analysis data point to
the direction that p53 mutations are crucial from a single cell stage
for non-melanoma skin cancer formation. Taken together, these
data show convincing evidence that the role of UVB goes beyond
what was previously expected by inducing, promoting and
maintaining tumor growth and p53 inactivation is a rate-
determining step in this process.
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UV-related p53 mutations in human skin carcinoma and
precursor stages

H. Backvall®”, A. Asplund?, A. Gustafsson?, A. Sivertsson?,

J. Lundeberg?, F. Ponten!

!Department of Genetics and Pathology, University Hospital,
Uppsala, Sweden; 2Department of Biotechnology, Royal Institute of
Technology, AlbaNova University Center, Stockholm, Sweden

Skin cancer develops as a consequence of multiple, irreversible
genetic alterations in a susceptible cell. Ultraviolet radiation (UVR)
is accepted as the major cause of skin cancer, and alterations of the
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p53 tumor suppressor gene are very common in non-melanoma
skin cancer. The mutations predominantly affect adjacent
pyrimidines consistent with UVB playing a causative role. The high
frequency of p53 mutations in chronically sun-exposed skin, actinic
keratosis (AK), squamous cell carcinoma (SCC) and basal cell
carcinoma (BCC) indicates that alteration of the p53 gene is a key
and perhaps the initiating event in skin carcinogenesis. Skin
provides an advantageous model for studying the development of
cancer. Detectable lesions occur early during tumor progression,
facilitating molecular analysis of cell populations from both
preneoplastic and neoplastic lesions. The abundance of clones
containing p53 mutated keratinocytes adjacent to BCC and SCC
indicate a role in skin carcinogenesis. Advanced laser-assisted
microdissection of cells defined under the microscope ensures a
selection of representative material without contamination by
neighboring cells. By using well optimized molecular methods for
genetic analysis it is possible to read the entire p53 gene sequence
in minute cell samples or even in single cells. Studies using p53
mutations as a clonality marker suggest a direct link between
actinic keratosis, SCC in situ and invasive SCC. BCCs often consist
of subclones and it has been shown that different parts of a tumor
share a common p53 mutation but differ with respect to a second,
third or even a fourth mutation within the p53 gene. Here we
present examples of using well-defined cell populations, including
single cells, from complex tissue in combination with molecular
tools to study the multi-hit history of a tumor by exploring the
remnants of genetic events.

* Present address: Department of Dermatology, Boston University School
of Medicine, Boston, MA, USA
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Inverse relationship between increased apoptosis and decreased
skin cancer in UV-irradiated CD1d-/- mice

H.N. Ananthaswamy®, Y. Matsumura?, A.M. Moodycliffe?,

D.X. Nghiem?, S.E. Ullrich!

The University of Texas M.D. Anderson Cancer Center, Houston,
Texas, USA; 2Kansai Medical University, Osaka, Japan, *Nestle
Research Center, Lausanne, Switzerland

CD1 is a nonpolymorphic major histocompatibility complex I-like
molecule. Murine CD1 has been implicated in the development and
function of Natural Killer T cells. Previous studies demonstrated
that CD1-/- mice are resistant to UV-induced immune suppression,
skin damage, and skin cancer development compared to wild-type
mice. To determine the mechanisms involved, we investigated the
time course and kinetics of keratinocyte cell death after UV
irradiation. In acute UV experiments (5 kJ/m?), the number of
TUNEL-positive keratinocytes peaked at 24-48 h after irradiation
in both groups. However, the TUNEL-positive keratinocytes were
eliminated from the skin at 72 h post-UV in WT mice, but they still
persisted until 96 h post-UV in CD1-/- mice. The kinetics of p53
expression closely followed the kinetics of apoptotic cell death. The
persistence of apoptotic keratinocytes in CD1-/- mouse skin
correlated with high levels of p53 expression at 96 h post-UV.
Chronic UV irradiation for 1-3 wk resulted in induction of a
significantly higher number of apoptotic keratinocytes in CD1-/-
mice than in WT mice. After 12 wk of chronic UV, clusters of p53-
positive, abnormal keratinocytes were present in WT mouse skin,
but not in CD1-/- mouse skin. In addition, epidermis and dermis
taken from chronically UV-irradiated CD1d-/- mice harbored
significantly fewer p53 mutations than WT mice. These results
indicate that the resistance of CD1-/- mice to UV-induced skin
damage and UV carcinogenesis may in part be due to increased cell
death and elimination of keratinocytes containing DNA damage
and p53 mutations.
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Effect of DDB2 (Damaged DNA Binding) gene dose on
sensitivity to UV carcinogenesis in hairless mice

S. Alekseev', H. Kool*, H. Rebel®, M. Fousteri*, C. Backendorf?,
F.R. de Gruijl®, H. Vrieling®, L.H.F. Mullenders*

'Department of Toxicogenetics, Leiden University Medical Centre,
Leiden, The Netherlands; 2Lab. of Molec. Genetics, Inst. of
Chemistry, Leiden University, The Netherlands; 3Sylvius
Laboratories, Leiden University Medical Centre, Leiden, The
Netherlands

Xeroderma pigmentosum E patients have an elevated risk on skin
tumors due to reduced DNA repair. These patients bear mutations
in the DDB2 gene, resulting in a loss of p48 activity. The p48
protein is assumed to play a role in recognition of UV-induced
photo lesions in global genome nucleotide excision repair (GG
NER). In contrast to humans, mice are deficient in GG NER of
cyclo-butane pyrimidine dimers (CPDs), and have a very low
expression of p48 in the skin. Therefore one would expect a
delayed development of skin tumors in DDB2-transfected mice
under chronic UV exposure, and an accelerated development in
DDB2-knockout (KO) mice.

To test this hypothesis hairless DDB2-transfected and wild-type
(WT) littermates were irradiated with 1 Minimal Erythema/edema
Dose (MED) UV (500 J/m? from TL-12 lamps) per day. DDB2-KO,
DDB2 heterozygous KO and WT littermates were irradiated with
0.5 MED UV/day. Visual scoring on skin tumor type, size and
numbers was performed weekly.

DDB2-transgenic mice developed squamous cell carcinomas
(SCCs) later than WT littermates: the median tumor induction time
(tso) was 90 (85-96, 95%CI) days, while the tsq for WTs was 78
(74-84, 95%CIl) days. DDB2-KO mice revealed acceleration of UV
carcinogenesis: the tsy of homozygous knockout being 63 (57-70,
95%Cl) days, in heterozygous knockout 76 (68-84, 95%Cl) and in
WT littermates 100 (88-114, 95%Cl) days.

We can state that there is a dose-effect relation between DDB2 gene
expression levels and sensitivity to UV carcinogenesis. Recent
experiments support the hypothesis that DDB2 protects mice
against UV-carcinogenesis by increasing GG NER of photo lesions
in the epidermis.
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Oncogenic potential of melanoma associated mutant BRAF

C.L. Benjamin?, V.O. Melnikoval, C. Sreevidya®, G. Liu?,

G. Lozano?, H.N. Ananthaswamy*

!Departments of Immunology and *Molecular Genetics, The
University of Texas M.D. Anderson Cancer Center, Houston, TX
77030, USA

Melanoma represents the fastest growing malignancy in the western
world. Several studies, including ours, have shown that mutations
in BRAF and RAS genes are mutually exclusive in human
melanomas and do not correlate with the metastatic potential.
Expression analysis of the BRAF-MEKI1-ERK1/2 signaling
pathway showed no differences in the expression of BRAF, but the
downstream ERK1/2 MAPK was activated at higher levels with
increasing metastatic potential. Because some human melanomas
harbor BRAF mutations whereas others harbor RAS mutations, it is
important to determine their relative oncogenic potential. To study
the oncogenic potential of mutant BRAF, we generated a
BRAFYSE expression vector by site-directed mutagenesis. We
transfected mouse embryo fibroblasts (MEFs) that lack p53 (p53-/-)
or contain homozygous mutations at codon 172 (R172H and
R172P) with BRAF*F cDNA or with plasmid DNA containing
mutant H-RAS®™® and determined their ability to induce
morphologically transformed foci in reduced serum medium.
Results indicated that both BRAF'®F and H-RAS®™? induced
morphologically transformed foci in p53”~ and p53~'"?" MEFs, but
not in p53~Y% . Interestingly, BRAF'®E was less potent than
mutant H-RAS®'? in cooperating with mutant p53 in focus
formation assays. The number and size of foci induced by
BRAF'® was significantly fewer and smaller than the foci
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induced by mutant H-RAS®*?Y. Transformed clones were isolated,
expanded, and expression of BRAFY®€ or H-RAS®*? was verified.
In vitro growth characteristics and in vivo tumorigenesis
corroborate the transformed phenotype, but H-RAS®'?" transformed
cells demonstrated an increased growth over those transformed
with the BRAFYS Thus, these results indicate that mutant
BRAF 5 js weakly oncogenic compared to mutant H-RAS®*?Y and
that they both cooperate with p53” and p53°Y2" but not with
p53~"% in oncogenic transformation.
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Molecular analysis of risk factors associated with skin cancers
from immunosuppressed renal transplantation patients

S. Queille!, L. Luron®, A. Spatz*, M.F. Avril}, V. Ribrag®,

P. Duvillard®, C. Hiesse ?, A. Sarasin', J.P. Armand,

L. Daya-Grosjean®

YInstitut Gustave-Roussy, 39 Rue Camille Desmoulins, 94805
Villejuif, France; 2Nephrology Department, Kremlin Bicétre
Hospital, 94275 Le Kremlin Bicétre, France

Immunosuppressed renal transplant recipients (RTR) present a
higher incidence of non-melanoma skin cancers (NMSC),
predominantly squamous cell carcinomas (SCC), than that found in
the general population. To understand their high skin cancer
susceptibility we have analyzed p53 mutation and expression in
RTR skin lesions in relation to p53 codon-72 genotype and Human
Papilloma Virus (HPV) status. We also investigated whether skin
cancer predisposition in RTRs was associated with XPD gene
polymorphisms. Among 38 skin lesions, 24 p53 mutations were
detected in 60% of the NMSC and in 41% of the precancerous
actinic keratosis (AK), suggesting that p53 mutations are early
events in the skin carcinogenesis process of RTRs.
Immunohistochemical analysis shows good correlation between
p53 accumulation and mutations in the NMSC. Among the 24 p53
mutations in NMSC, one was a deletion and 23 were base
substitutions, the majority (78%) being the UV specific C to T
transitions located at bipyrimidine sites. Interestingly, 35% (6/17)
were tandem mutations, 4 being the UV signature CC to TT
transitions. We found no significant differences in the p53 codon
72 or XPD genotype frequency of our RTRs compared with control
populations of the same ethnic group. HPV DNA was detected in
78% of the RTR tumors which is significantly higher than that
found (26-53%) in skin cancers from the normal population.
Moreover, the epidermodysplasia verruciformis HPV, linked to
SCC development, is the predominant type found in the RTR skin
tumors. We do not find an association between HPV status and p53
mutation. These data indicate that p53 codon-72 or XPD gene
polymorphisms are not involved in skin cancer susceptibility of
RTRs. Our study is the first to show the high level of UV hallmark
tandem mutations in NMSC of RTRs together with other UV
specific p53 mutations indicating the major role of the UV
component of sunlight in the skin carcinogenesis of RTRs.
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Loss of expression of CDKN2A via deletion and promoter
hypermethylation in human non melanoma skin cancers

A. Pacifico’, G. Leone!, M. Picardo?, H.N. Ananthaswamy?
'Phototherapy Unit, S. Gallicano Institute, Rome, Italy;
2Department of Immunology, M.D. Anderson Cancer Center,
Houston, Texas, USA

The CDKN2A locus at human chromosome 9p21 encodes two
alternatives reading frame proteins (pl6INK4a and pl4ARF)
known to function as tumor suppressors via the retinoblastoma or
p53 pathway. Inactivation of CDKN2A can lead to deregulation of
these two pathways. Although mutations in the p53 gene are
uncommon in human melanoma, loss of the tumor suppressor
activity of CDKN2A in human familial and sporadic melanoma is
well documented. In addition, inactivation of CDKN2A involving
mutations, deletions or promoter methylation has been found in a
variety of human tumors. However, it is not clear whether genetic

alterations in the CDKN2A play a role in the development of human
non melanoma skin cancer (NMSC). We, therefore, analyzed 40
NMSC (21 primary human squamous cell carcinomas, 17 basal cell
carcinomas, 17 basal cell carcinomas and 2 actinic keratoses) for
mutations in exons 1 alpha, 1 beta and 2 of the CDKN2A locus
using PCR and SSCP techniques. The results indicated that none of
the tumors contained mutations in the CDKN2A gene. However,
immunohistochemical analysis revealed loss of expression of pl6
and pl4 proteins in 97% of NMSC, suggesting that
hypermethylation of the promoter region may be responsible for the
silencing of these genes. In fact, methylation specific PCR
experiments revealed that about 45% of tumors had
hypermethylation of CDKN2A in the promoter regions. As
expected, about 80% of NMSC contained UV signature mutations
in the p53 gene and about 90% of the tumors were strongly positive
for p53 immunostaining. Based on these data, we conclude that in
addition to the mutations in the p53 gene, silencing of CDKN2A
gene expression via promoter hypermethylation may play an
important role in human NMSC development.
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The increase in melanoma: are dietary photosensitizers
responsible?

R.M. Sayre

Division of Dermatology, Department of Medicine, University of
Tennessee Center for the Health Sciences, Memphis TN 38163 and
Rapid Precision Testing Laboratories, Cordova, TN 38016, USA
There are three known causes of melanoma: (1) genetic
predisposition including xeroderma pigmentosum, (2) use of oral 8-
Methoxy Psoralen in PUVA therapy of psoriasis, and (3) use of
topical or oral 5-Methoxy Psoralen in suntanning products and in
PUVA therapy of psoriasis. The incidence of melanoma as been
increasing at a constant rate in North America and in northern
Europe since before WWII. This makes periodic changes in UV
exposure habits less than a compelling explanation. Psoralens are
present in many food substances, including citrus, celery, parsley,
cilantro, carrots and parsnips. It is estimated that the average US
Caucasian diet contains over 1 mg of psoralen each day. Psoralens
are not altered by cooking. A comparison of the fivefold rate of
increase in melanoma for almost 50 years to the fivefold increase in
the rate of citrus consumption is more than suggestive of a causal
relationship. Melanoma incidence has recently been correlated with
orange juice consumption (p < 0.008) in a large study of nurses.
The simple fact that the more affluent, diet conscious, individuals
historically are at greater risk to melanoma is also suggestive.
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The Photosystem |1 reaction centre of Acaryochloris marina, a
predominantly chlorophyll d containing cyanobacterium

A. Telfer!, M. Chen?, A. Pascal®, AW.D. Larkum?, J. Barber
!Department of Biological Sciences, Imperial College London,
South Kensington Campus, London, SW7 2AZ, UK; 23chool of
Biological Sciences, University of Sydney, NSW 2006, Australia;
3Service de Biophysique des Fonctions Membranaires, DBJC /
CEA & URA 2096 / CNRS, CEA-Saclay, 91191 Gif-sur-Yvette
Cedex, France

The characteristics of photosystem I, isolated from a novel
cyanobacterium, Acaryochloris marina, have been studied. A.
marina has as its major pigment, chlorophyll (Chl) d which absorbs
30 nm furthe