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General Information 

CONFERENCE VENUE

The conference will be organized in one place, in the Central
Building of the Medical School, University of Pécs. 
Addresse: Pécs, Szigeti út 12.

HOW TO FIND THE LOCATION OF THE CONFERENCE

By bus
Buses No. 2 and 27 stop in front of the building (Stop: "Egyetemváros", i.e., "University District", blue line in
the map below). From the Railways Station, the easiest way to come here - beside taking  a taxi - is to ride bus
No. 30 all the way till its other terminal then walk straight south (downhill)  about 200 m on Kürt street along
the western border of the Campus (red line on the map).  

By car
From Budapest, the easiest is to take the newly built freeway No. 6 (M6-M60, Pécs) till its end. Then follow
the sign to the city center until you cross National Road #6. Turn left and keep riding until its crossing with
Tüzér street. There turn right (north, uphill) and soon you will find yourself just in front of the Central
Building. Entering the Campus by car (thin  green line) is restricted and also it is very hard to find parking
place. Around the Campus there are pay-parking places of very limited number. The best is to find your hotel,
park there, and use public transportation or taxi to the place of the Conference. If you have special reason to
park in the area of the Campus, contact the secretary of the LOC for help.

By TAXI
You may hail taxis in the street, but it will probably be cheaper to order a taxi by phone from the hotel recep-
tion. We recommend VOLAN TAXI: +36 72 333 333 (english speaking)
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General Information 

The lectures and symposia will be held in the Lecture Halls No. I., and  II., on the 1st floor (loft, West wing).
They open from the gallery of the Aula. The Slide Room will be located in the vicinity of the Lecture Halls.
The posters will be exhibited in the Aula.  Conference buffet (sandwich-box) will be located in the lounge of
the Aula. Free, high speed WiFi Internet will be available for the participants in the conference area. 

REGISTRATION AND 
INFORMATION DESK
Registration will take place at the confer-
ence venue in the lounge of Aula .
The registration desk  will have the follow-
ing opening hours:

Tuesday, August 31 14:00–19:00
Wednesday, Sept 1 08:00–18:00
Thursday, Sept 2 08:00–14:00
Friday, Sept 3 08:00–18:00
Saturday, Sept 08:00–13:00

Messages can be left on the CECE message board next to the registration desk. Participants are asked to check
the message board routinelz for mail, notes and telephone messages. The telephone number for on/site infor-
mation is +36 20 454 1918.
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General Information 

TECHNICAL INFORMATION TO SPEAKERS

PRESENTATION FORMS
Plenary lectures – 45 minute reviews of invited speakers. 
State-of-the-art lectures – 30 minute reviews of invited lecturers in the topic of the symposium 
Oral presentations – 10 minute (+5 min. discussion) in the topic of the symposium, and 

The presentations are requested to be handed in on a pen drive (if possible). They should be compatible with
Microsoft Office 2007 (Windows version).  
Available codecs for multimedia presentations:

VIDEO codec: DivX, Xvid, MPEG-1, MPEG-2, h264, x264, WMV-9;
AUDIO codec: MP3, AAC, AC3, WAV, WMA, PCM; 
CONTAINER: .avi, .mpg, .mp4, .mkv, .wmv

Please save all files of  your presentations in the same folder of your pendrive. In case of video or voice files,
please attach them externally to ensure the best quality. In the control files, please use relative links (no
absolute paths).  
Please make sure that your presentation is handed in in time, at the Slide Room (Small board-room, 1st floor).
The best to do it is right after your registration, or at least 10 minutes before the beginning of the actual session.
In the Slide Room you have possibilities to try your presentation and also to make last minute corrections.

POSTER PRESENTATIONS 

Location: Aula. Posters should be placed from Tuesday 18:00, but at latest before the start of the session (i.e.
Wednesday 14:00). Posters should be removed by Friday 15:00. For the duration of the session (Wednesday
14.00–15.30), authors should be standing in front of their poster and should be prepared for presenting their results
for interested attendants. For the best two presenters, ESCE poster prize will be given (500 EUR each) during the
closing ceremony, Saturday 13:00. The selection will be based on scientific value and quality of presentation.
Poster prize jury members:
Angela Lange, University of Toronto
Elisabeth Eppler, University of Zürich
Dora Reglõdi, University of Pécs

LUNCHES

Lunch (cold snacks, sandwiches and soft drink) is provided as part of the Registration fee and served between
13:00–14:00 in the lounge of Aula.
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General Information 

SPECIAL EVENTS

OPEN DISCUSSION FORUM
Friday, September 3, 14:00–15:20, Lecture Hall No. I. 
Discussion groups will be organized around the key themes of CECE25 like reproduction, evolution, osmoreg-
ulation, environmental disruptors, neuropeptides, steroid hormone mode of action, insect hormones, etc.
Plenary lecturers and state-of-the-art lecturers will lead these discussions. The focus of the discussions will be
laid on: what will be the next big breakthrough in the particular area. The forum could provide the next meet-
ing organizer with ideas for symposia and plenary speakers. With other words, the open discussions could be
series of small group conversations about what participates want to see in the 2012 conference. 
The moderators of the session are Bob Dores, Geoff Coast, Ian Orchard and Valér Csernus.

CECE2010 CONGRESS PHOTO
Friday, September 3, 11:30 in the Aula, during the coffee break.

ESCE BUSINESS MEETING
Wednesday, September 1, 17:30–18:30, Lecture Hall No. I. 

ESCE COUNCIL LUNCH
Wednesday, September 1, 13:00–14:00, Great board room (located in the vicinity of the Lecture Halls, 1st
floor).

GCE EDITORIAL BREAKFAST
Wednesday, September 1, 7:30–9:00, Great board room (located in the vicinity of the Lecture Halls, 1st floor).

SOCIAL PROGRAMS

WELCOME RECEPTION
Tuesday, August 31, 19:30 at the Conference Venue, in the Gallery, 1st floor, immediately after the Opening
Ceremony and the first Plenary Lecture.



General Information 

GALA DINNER
Wednesday, September 1, 19:30 in the Bartók Room of
Hotel Palatinus. Music accompanied dinner in the
Ballroom of one of the most beautiful Hotel in Pécs,
built in Art Noveau style.

CECE BANQUET
Friday, September 3, 19:30 - banquet dinner with traditional Hungarian folk dance and music in the Aula of
the Conference Venue. The evening ends with music and dancing, where you can also accompany our dancers.

EXCURSION TO BIKAL (Experience the Renaissance)
Thursday, September 2, 14:00. Travel through time and spend a day in the
Renaissance era! You can live like our ancestors at the Land of the Renaissance in
Bikal. After getting acquainted with the village, experiencing the architecture and
crafts of the age, and trying out pottery, basketry  and farriery, the program closes
with a real medieval feast.  Journey by bus, departing at 14:00 from the parking of
Central Building. Casual clothing is recommended.

EXCURSION TO VILLÁNY (Grape har-
vest program at the Wunderlich Winery)
Thursday, September 2, 14:00. Spend an
afternoon in the city of grape and wine and
taste the finest wines of  Villány!  The
funny harvest competition ends with visit-
ing the wine-cellars and a dinner with
music, where you can taste delicacies of
the region.  Journey by bus, departing at
14:00 from the parking of Central
Building. Casual clothing is recommended.

EXCURSION TO ORFÛ (Riding program)
Thursday, September 2, 14:00. We will visit a
guest house for horseback and carriage rides.
The relaxation will be crowned by pálinka
(famous Hungarian brandy) and a dinner that
presents characteristic dishes of the area.
Journey by bus, departing at 14:00 from the
parking of Central Building. Casual clothing is
recommended. 

ACCOMPANIED PERSONS' PROGRAMS
The Welcome Reception, Gala Dinner, Sightseeing Tours and Excursions are integral parts of the Conference
Programme for accompanying persons. In addition you can choose from various optional programs.
Wednesday, September 1 – sightseeing tour in the morning in the inner city of Pécs with English-speaking guide.
Friday, September 3 – visiting one of the art exhibitions of Pécs 2010 European Capital of Culture.
Departure: Hotel Palatinus lounge, 10:00 a.m.
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General Information 

ACCOMODATION

LUGGAGE TRANSFER
On the last day of the conference (September 4), participants will be provided free luggage transfer between
the participating hotels* and the conference venue. The shuttle buses to Budapest airport will leave from the
conference place.  
If you would like to use this possibility, please leave your luggage with a LOC member at the reception of your
Hotel, on 4th Sept. between 8:00 and 11:00 a.m. You can pick up your luggage at the registration desk at the
Conference venue between 12:00–13:30.

*Accomodating hotels
[1] Hotel Centrál (7622 Pécs, Bajcsy-Zsilinszky street 7., Phone: +36 72 525-602)
[2] Hotel Corso (7626 Pécs, Koller street 8., Phone: +36 72 421-900)
[3] Hotel Hunyor (7624 Pécs, Jurisics M. street 16., Phone: +36 72 512-640)
[4] Kafka Fogadó (7624 Pécs, Alkotmány street 8., Phone: +36 72 512 500)
[5] Hotel Kikelet (7635 Pécs, Károlyi M. street 1., Phone: +36 72 512-900)
[6] Hotel Millennium (7625 Pécs, Kálvária street 58., Phone: +36 72 512-222)
[7] MTA PAB Székház (7624 Pécs, Jurisics M. street 44., Phone: +36 72 512-622)
[8] Hotel Palatinus (7621 Pécs, Király street 5., Phone: +36 72 889-400) – venue of the Gala Dinner
[9] Hotel Pátria (7622 Pécs, Rákóczi street 3., Phone: +36 72 889-500)
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1. POLYPEPTIDES AND THEIR RECEPTORS, INCLUDING KISSPEPTINS AND GPR54: 
CO-EVOLUTION, BIOSYNTHESIS, AND SIGNAL TRANSDUCTION

P01_01 Neuroanatomical characterization of the kisspeptin systems 

in the brain of european sea bass (D.labrax)

Sebastian Escobar Aguirre1*, Arianna Servili2, Alicia Felip1, Felipe Espigares1, Ana Gómez1, Silvia Zanuy1, Manuel Carrillo1, Olivier Kah2 

1 Department of Fish Physiology and Biotechnology, Instituto de Acuicultura de Torre de la Sal (IATS), Consejo Superior de Investigaciones

Científicas (CSIC), Castellón, Spain; 2 Neurogenesis and Estrogens, UMR CNRS 6026, IFR 140, University of Rennes 1, France

P01_02 Identification of neuropeptide Y-related receptors potentially involved in the coordination 

of reproduction and energy balance in the Pacific oyster Crassostrea gigas

Laetitia Bigot*, Charlotte Corporeau, Marie-Pierre Dubos, Pierre Boudry, Pascal Favrel.

University of Caen Lower Normandy, UMR M100 IFREMER, Physiologie et Ecophysiologie des Mollusques Marins, Esplanade de la

paix 14032 Caen Cedex, France / Centre de Brest, BP 70, 29280 Plouzané, France

P01_03 Changes in mRNA levels of receptors for TRH and dopamine in the bullfrog pituitary during metamorphosis 

Masaki Nakano1*, Atsuko Minagawa1, Itaru Hasunuma2, Kazutoshi Yamamoto2, Sakae Kikuyama2, Takeo Machida1, Tetsuya Kobayashi1

1 Division of Life Science, Graduate School of Science and Engineering, Saitama University, Saitama, Japan 

2 Department of Biology, Faculty of Education and Integrated Arts and Sciences, Waseda University, Tokyo, Japan

P01_04 Evolution of Melanocortin Receptors: Studies on the genome of the Elephant Shark, Callorhinchus milii 

Christina Reinick*, Liang Liang, Robert M. Dores 

University of Denver, USA 

P01_05 Neuroanatomical localization of kiss ligands and receptors in zebrafish brain 

Arianna Servili1*, Yann Le Page1, Jae Young Seong2, Jérome Leprince3, Hubert Vaudry3, Olivier Kah1 

1 UMR CNRS 6026, University of Rennes 1, Beaulieu Campus, Rennes, France; 2 Laboratory of G Protein-Coupled Receptors, Graduate

School of Medicine, Korea University, Seoul, Republic of Korea; 3 INSERM U982, Neuronal and Neuroendocrine Differentiation and

Communication, European Institute for Peptide Research (IFRMP 23), University of Rouen, Mont-Saint-Aignan, France 

2. NEUROENDOCRINOLOGY OF INSECTS: ADVANCES THROUGH GENOMICS AND PROTEOMICS

P02_01 Analysis of the hemimetabolous pea aphid genome for nuclear receptors involved in the ecdysone signaling cascade 

Guy Smagghe1*,Olivier Christiaens1, Masatoshi Iga1, Rodrigo A. Velarde2, Pierre Rougé3

1 Laboratory of Agrozoology, Department of Crop Protection, Ghent University, Belgium; 2 Department of Biology, Wake Forest

University, Winston-Salem, USA; 3 Faculté des Sciences Pharmaceutiques, Université de Toulouse, UMR 152 IRD-Université Paul

Sabatier, Toulouse, France 

P02_02 Quillaja saponaria saponin is causing an anti-ecdysteroid action 

in insect cells that may be explained by cytotoxicity and permeation 

Guy Smagghe1*, Ellen De Geyter1,2, Danny Geelen1,Thomas Soin1, Luc Swevers3

1 Laboratory of Agrozoology, Department of Crop Protection, Faculty of Bioscience Engineering, Ghent University, Ghent, Belgium

2 Department of Plant Production, Faculty of Bioscience Engineering, Ghent University, Ghent, Belgium

3 Institute of Biology, National Centre of Scientific Research 'Demokritos', Athens, Greece

P02_03 Comparing activity of non-steroidal ecdysone agonists between dipteran 

and lepidopteran insects using cell-based EcR reporter assays

Guy Smagghe1*, Thomas Soin1, Georgia Kotzia2, Kostas Iatrou2, Colin R. Janssen1, Pierre Rougé3, Toshiyuki Harada4, Yoshiaki

Nakagawa4, Luc Swevers2

1 Faculty of Bioscience Engineering, Ghent University, Ghent, Belgium; 2 Insect Molecular Genetics and Biotechnology, Institute of

Biology, National Centre for Scientific Research "Demokritos", Aghia Paraskevi Attikis, Athens, Greece; 3 Surfaces Cellulaires et

Signalisation chez les Végétaux, UMR Université Paul Sabatier CNRS 5546, Castanet Tolosan, France; 4 Division of Applied Life

Sciences, Graduate School of Agriculture, Kyoto University, Kyoto, Japan
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P02_04 The ecdysone receptor in a neuropteran (Chrysoperla carnea) and dermapteran insect (Forficula auricularia) used in

biological control: sequencing and structural modeling

Guy Smagghe1*, Moises Zotti1,2, Olivier Christiaens1, Pierre Rougé3

1 Laboratory of Agrozoology, Department of Crop Protection, Ghent University, 9000 Ghent, Belgium; 2 Federal University of Pelotas

(UFPel), Faculty of Agronomy "Eliseu Maciel" (FAEM), Fitossanitary Department, Laboratory of selectivity of pesticides on natural ene-

mies, Box mail 354, zip code: 96010-900, Pelotas - RS, Brazil; 3 Université de Toulouse, UMR 152 IRD-Université Paul Sabatier, Faculté

des Sciences Pharmaceutiques, 118 Route de Narbonne, 31062 Toulouse Cedex 9, France

3. REGULATION OF FOOD INTAKE IN INVERTEBRATES AND VERTEBRATES

P03_01 Impairment of food intake and lipid metabolism by DEHP in zebrafish 

Beatrice Migliarini*, Chiara Carla Piccinetti, Andrea Martella, Francesca Maradonna, Luca Tosti, Oliana Carnevali

Department of Marine Sciences, Polytechnic University of Marche, Ancona, Italy

4. INSULIN-LIKE GROWTH FACTOR (IGF) SIGNALLING AND AGEING 

P04_01 Insights into the mechanisms involved in the exercise-enhanced white muscle growth in adult zebrafish Danio rerio 

Mireia Rovira*, Arjan P. Palstra, Josep V. Planas 

Departament of Physiology, Faculty of Biology, University of Barcelona and Universitat de Barcelona and Institut de Biomedicina de la

Universitat de Barcelona (IBUB), Spain

5. REPRODUCTIVE ENDOCRINOLOGY

P05_01 The probiotic Lactobacillus rhamnosus, increase fecundity in Danio rerio 

Oliana Carnevali*, Giorgia Gioacchini 

Department of Marine Sciences, Polytechnic University of Marche, Ancona, Italy

P05_02 Endocrine regulation of gonad maturation of pre-pubertal sea bass (Dicentrarchus labrax L.) kept under different

light regimes and steroid treatments 

Manuel A. Carrillo1*, Alicia Felip1, Gregorio Molés1, Ozlem Yilmaz2, José Miguel Cerdá-Reverter1, Silvia Zanuy1

1 Department of Fish Physiology and Biotechnology, Instituto de Acuicultura de Torre de la Sal (IATS), Consejo Superior de

Investigaciones Científicas (CSIC), Castellón, Spain.; 2 Faculty of Fisheries, Akdeniz University, Antalya, Turkey 

P05_03 Establishment and characterization of a primary culture of ovarian follicular cells for sea bass 

(Dicentrarchus labrax) 

Berta Crespo*, Silvia Zanuy Ana Gómez 

Department of Fish Physiology and Biotechnology, Instituto de Acuicultura de Torre de la Sal (IATS), Consejo Superior de

Investigaciones Científicas (CSIC), Castellón, Spain.

P05_04 Is the function of bank vole seminal vesicles affected by of 4-tert-octylphenol? 

Jerzy Galas*, Ma³gorzata Kotula-Balak, Anna Hejmej, Jolanta Sadowska and Barbara Biliñska 

Department of Endocrinology and Tissue Culture, Institute of Zoology, Jagiellonian University, Krakow, Poland 

P05_05 Levels of vitellogenin-inhibiitng hormone (VIH) in hemolymph in relation to molting in the whiteleg shrimp,

Litopenaeus vannamei 

Bong Jung Kang1*, T. Okutsu1, J. Shinji2, S. Jasmani1, V. Jayasankar1, M.N. Wilder1

1 Japan International Research Center for Agricultural Sciences, Tokyo, Japan; 2 Graduate School of Agricultural and Life Sciences, the

University of Tokyo, Japan

P05_06 Presence of pituitary adenylate cyclase activating polypeptide in human body fluids 

Peter Kiss1*, Krisztian Lammel1, Reka Brubel1, Dora Reglodi1, Andrea Tamas1, Andrea Lubics1, , Akos Varnagy2, Miklos Koppan2,

Jozsef Bodis2, Zsolt Biro3, Endre Czeiter4, Peter Bukovics4, Andras Buki4, Samuel Komoly5, Laszlo Mark6 

1 Department of Anatomy, University of Pecs, Hungary; 2 Department of Obstetrics and Gynecology, University of Pecs, Hungary; 

3 Department of Ophthalmology, University of Pecs, Hungary; 4 Department of Neurosurgery, University of Pecs, Hungary; 

5 Department of Neurology, University of Pecs, Hungary; 6 Department of Biochemistry and Medical Chemistry, University of Pecs, Hungary
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P05_07 Involvement of cAMP/PKA and MAP kinase pathways on steroid synthesis stimulated by FSH in sea bass

(Dicentrarchus labrax) 

Maria Jose Mazon Moya *, Silvia Zanuy, Ana Gomez 

Department of Fish Physiology and Biotechnology, Instituto de Acuicultura de Torre de la Sal (IATS), Consejo Superior de

Investigaciones Científicas (CSIC), Castellón, Spain.

P05_08 Presence of pituitary adenylate cyclase activating polypeptide in the milk of domestic animals and humans 

Dora Reglodi1*, Andrea Tamas1, Levente Czegledi2, Balint Szalontai3, Rita Borzsei4, Terez Bagoly4, Katalin Csanaky1, Eszter Banki1, Peter

Kiss1, Gabriella Horvath1, Edit Szauer1, Jozsef Nemeth5, Laszlo Mark6, Reka Brubel1, Zsuzsanna Helyes4 

1 Department of Anatomy, University of Pecs, Hungary; 2 Institute of Animal Sciences, Centre of Agricultural Sciences and Engineering,

University of Debrecen, Hungary; 3 Department of Plant Physiology, University of Pecs, Hungary; 4 Department of Pharmacology and

Pharmacotherapeutics, University of Pecs, Hungary; 5 Department of Pharmacology and Pharmacotherapeutics, University of Debrecen,

Hungary; 6 Department of Biochemistry and Medical Chemistry, University of Pecs, Hungary 

P05_09 Effect of Largagtil on Physiology of Reproduction 

Shariati Mehrdad*, Ghavami Mehrnoush 

Islamic Azad University, Kazeroun Branch, Kazeroun, Iran

P05_10 Seasonal mRNA expression of urate oxidase in brown trout liver and analysis of transcriptional regulation 

by different hormones 

Ralph Urbatzka1, L. Filipe C. Castro1, Maria J. Rocha1,2, Alexandre Lobo-da-Cunha1,3, Rogério A.F. Monteiro1,3 and Eduardo

Rocha1,3 

1 Interdisciplinary Centre for Marine and Environmental Research (CIIMAR), CIMAR Associate Laboratory, University of Porto,

Portugal; 2 Superior Institute of Health Sciences-North (ISCS-N), Porto, Portugal; 3 Institute of Biomedical Sciences Abel Salazar

(ICBAS), University of Porto, Portugal 

6. CIRCADIAN RHYTHM

P06_01 Photoperiod effects on the expression of type II Iodothyronine deiodianse in Atlantic salmon parr 

Andrew Davie*, Giulia Micallef, Elsbeth McStay, Herve Migaud 

Institute of Aquaculture, University of Stirling, Stirling, UK 

P06_02 The effects of PACAP on the signaling pathways and cell survival in chicken pineal cells is dependent 

on the circadian rhythm 

Gabriella Horvath1*, Dora Reglodi1, Balazs Opper1, Reka Brubel1, Andrea Tamas1, Peter Kiss1, Gabor Toth2, Valer Csernus1, Boglarka

Racz3 

1 Department of Anatomy, University of Pecs, Hungary; 2 Department of Medical Chemistry, University of Szeged, Hungary; 

3 Department of Biochemistry and Medical Chemistry, University of Pecs, Hungary

P06_03 Expression of the circadian clock gene clock in human melanoma skin biopsy 

Zsuzsanna Lengyel1*, András D. Nagy2, Valér Csernus2, Zita Battyáni1

1 Department of Dermatology, Faculty of Medicine, University of Pécs, Hungary; 2 Department of Anatomy, Faculty of Medicine,

University of Pécs, Hungary

7. AVIAN ENDOCRINOLOGY

P07_01 Seasonal changes in courtship behavior, testicular development and in hypothalamic aromatase immunoreactivity in

male free-living European starlings (Sturnus vulgaris) 

Ottó Pintér *, Péter Péczely, Dóra Zelena 

1 Department of Behavioural Neurobiology, Institute of Experimental Medicine of the Hungarian Acadamy of Sciences, Budapest,

Hungary; 2 Laboratory of Reproductive Biology, Faculty of Agricultural and Environmental Sciences, Szent István University, Gödöllõ,

Hungary 



9. INVERTEBRATE NEUROPEPTIDES AND PEPTIDE HORMONES: 
KEY PLAYERS IN THE REGULATION OF PHYSIOLOGICAL PROCESSES AND BEHAVIOR

P09_01 Structural identification and possible functional determination of the pea aphid, Acyrthosiphon pisum adipokinetic

hormone

Pavel Jedlicka, Petr Simek*

Laboratory of Analytical Biochemistry, Biology Centre, Academy of Sciences of the Czech Republic, Èeské Budìjovice, Czech Republic

P09_02 The foraging gene of the desert locust 

Ronit Kornfein*, C. Lucas, R. M. Chakaborty-Chatterjee, J. Schonfeld, N. Geva1, M.B. Sokolowski2, A. Ayali1 

Department of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv, Israel

P09_03 Transfer function analysis reveals that trout pituitary adenylate cyclase activating polypeptide (PACAP) and vasoac-

tive intestinal peptide (VIP) decrease baroreflex sensitivity in trout

Frédéric Lancien1*, Nagi Mimassi1, J. Michael Conlon2, Jean-Claude Le Mével1 

1 Université Européenne de Bretagne, Université de Brest; INSERM U650, Laboratoire de Neurophysiologie, IFR 148 ScInBioS, CS

93837, 29238 Brest Cedex 3; CHU de Brest, France; 2 Department of Biochemistry, Faculty of Medicine and Health Sciences, United

Arab Emirates University, 17666 Al Ain, United Arab Emirates

P09_04 Cardiovascular and ventilatory actions of trout neuropeptide Y and peptide YY in trout 

Ali Al Arab1*, Frédéric Lancien1, Nagi Mimassi1, J. Michael Conlon2, Jean-Claude Le Mével1 

1 Université Européenne de Bretagne, Université de Brest; INSERM U650, Laboratoire de Neurophysiologie, IFR 148 ScInBioS, CS

93837, 29238 Brest Cedex 3; CHU de Brest, France; 2 Department of Biochemistry, Faculty of Medicine and Health Sciences, United

Arab Emirates University, 17666 Al Ain, United Arab Emirates

P09_05 Brain extirpation stimulate PACAP expression in the central nervous system of the earthworm 

Andrea Lubics1, B. Horváth2, Ildiko Somogyi2, Dora Gunszt2, Akos Boros2, Edit Pollak2, Jozsef Nemeth3, Dora Reglodi1, Laszlo Molnar2 

1 Department of Anatomy, University of Pecs, Hungary; 2 Department of General Zoology, University of Pecs, Hungary; 3 Department

of Pharmacology and Pharmacotherapy, University of Debrecen, Hungary 

P09_06 Effects of crustacean hyperglycemic hormone (CHH) on carbohydrate metabolism-related enzymes in the kuruma

prawn, Marsupenaeus japonicus 

Chiaki Nagai1*, Hideaki Mabashi-Asazuma2, Shinji Nagata1, Hiromichi Nagasawa1 

1:Department of Applied Biological Chemistry, Graduate School of Agricultural and Life Sciences, The University of Tokyo, Japan

2:Department of Molecular Biology, the University of Wyoming, USA 

P09_07 LC/MS analysis of peptide hormones and their processing in the larval and adult Drosophila melanogaster midgut 

Wencke Reiher1*, Jörg Kahnt2, Stefan Baumeister3, Christian Wegener1 

1 Department of Biology, Animal Physiology, Philipps University of Marburg, Germany; 2 Max Planck Institute for Terrestrial Microbiology,

Ecophysiology, Marburg, Germany; 3 Department of Biology, Parasitology, Philipps University of Marburg, Germany 

P09_08 Examination of the role of crustacean hyperglycemic hormone in stress response using the whiteleg shrimp,

Litopenaeus vannamei 

Junpei Shinji1,2*, T. Okutsu3, B. J. Kang3, T. Ohira4, M.N. Wilder3

1 Graduate School of Agricultural and Life Sciences, the University of Tokyo, Japan; 2 JSPS Research Fellow (DC); 3 Japan

International Research Center for Agricultural Sciences, Ibaraki, Japan; 4 Faculty of Science, Kanagawa University, Kanagawa, Japan 

P09_09 Antioxidant effect of adipokinetic neuropeptides in Spodoptera littoralis 

Josef Vecera1,2*, Dalibor Kodrík1,2, Axel Mithöfer3, Natraj Krishnan4 

1 Institute of Entomology, Biology Centre, Academy of Sciences, University of South Bohemia, Branišovská 31, 370 05 Èeské Budìjovice,

Czech Republic; 2 Institute of Entomology, Biology Centre, Faculty of Science, University of South Bohemia, Branišovská 31, 370 05

Èeské Budìjovice, Czech Republic; 3 Max Planck Institute for Chemical Ecology, Hans-Knöll-Strasse 8, 07745 Jena, Germany; 

4 Department of Zoology, Oregon State University, 3029 Cordley Hall, Corvallis, OR, USA

P09-10 Intracellular calcium signaling is essential for coelomocyte activation in earthworm 

Balázs Opper1,2*, Péter Németh1, Péter Engelmann1 

1 Department of Immunology and Biotechnology, Clinical Center; 2 Department of Anatomy, Faculty of Medicine, University of Pécs,

Hungary
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10. COMPARATIVE DEVELOPMENTAL BIOLOGY

P10_01 Characterization of growth hormone in green iguana (Iguana iguana)

Jose Avila Mendoza*, Martha Carranza Salas, Maricela Luna Munoz, Carlos Aramburo de la Hoz

Instituto de Neurobilogia, Universidad Nacional Autonoma de Mexico

P10_02 Insulin and IGF-I effects on the proliferation of an osteoblast primary culture 

from seabream (Sparus aurata)

Encarnación Capilla*, Laura Acerete, Isabel Navarro and Joaquim Gutiérrez 

Department of Physiology, Faculty of Biology, University of Barcelona, Barcelona  Spain

P10_03 The knockdown of the maternal estrogen receptor-beta2 mRNA affects embryo transcript contents and larval devel-

opment in zebrafish 

Andrea Celeghin, Benato Francesca, Pikulkaew Surachai, Colombo Lorenzo, Dalla Valle Luisa 

Department of Biology, University of Padua, Padua, Italy

P10_04 The deubiquitinating enzyme mUBPy in the brain and sensory organs of mouse during embryonic development

Marta d'Amora1*, C. Angelini1, G. Berruti2, M. Marcoli3, M.G. Aluigi1, M. Vallarino1

1 Department of Biology, University of Genoa, Italy; 2 Department of Biology, University of Milan, Italy; 3 Department of Experimental

Medicine, University of Genoa, Italy

P10_05 Identification of PINK1 in the brain, eye and ear of mouse during embryonic development 

Marta d'Amora1*, M. Marcoli2, C. Angelini1, A. Mandich1, C. Cervetto2, M. Vallarino1

1 Department of Biology, University of Genoa, Italy; 2 Department of Experimental Medicine, University of Genoa, Italy 

P10_06 Expression of PINK1 in the zebrafish D. rerio during development 

Marta d'Amora*, S. Candiani, L. Moronti, M. Pestarino, C. Angelini, A. Mandich, M. Vallarino 

Department of Biology, University of Genova, Italy

P10_07 Molecular cloning and characterization of Dmc1, a meiosis-specific gene, from the whiteleg shrimp, Litopenaeus vannamei 

Tomoyuki Okutsu1*, B.J. Kang1, M. Miwa2, G. Yoshizaki2, M.N. Wilder1

1 Japan International Research Center for Agricultural Sciences, Ibaraki, Japan; 2 Tokyo University of Marine Science and Technology,

Tokyo, Japan 

P10_09 The brown shrimp (Crangon crangon L.) ecdysone receptor complex: cloning, structural modeling of the ligand-

binding domain and functional expression in an EcR-deficient Drosophila cell line 

Guy Smagghe5*, Yves Verhaegen1,2,3, Koen Parmentier2, Luc Swevers4, Pierre Rougé5, Thomas Soin1, Wim De Coen3, Kris

Cooreman2

1 Laboratory of Agrozoology, Faculty of Bioscience Engineering, Ghent University, Belgium; 2 Institute for Agricultural and Fisheries

Research, Animal Sciences Unit, Fisheries Department, Ostend, Belgium; 3 Laboratory of Ecophysiology, Biochemistry and Toxicology,

Department of Biology, University of Antwerp, Belgium; 4 Institute of Biology, Insect Molecular Genetics and Biotechnology, National

Center for Scientific Research "Demokritos", Athens, Greece; 5 Surfaces Cellulaires et Signalisation chez les Végétaux, UMR Université

Paul Sabatier CNRS 5546, Castanet Tolosan, France

P10_10 The RXR receptor: a target of endocrine disruption in the brown shrimp (Crangon crangon L.)? 

Guy Smagghe1, Yves Verhaegen1,2,3, Ellen Renders1, Koen Parmentier2, Luc Swevers4, Pierre Rougé5, Wim De Coen3, Kris

Cooreman2

1 Laboratory of Agrozoology, Faculty of Bioscience Engineering, Ghent University, Belgium; 2 Institute for Agricultural and Fisheries

Research, Animal Sciences Unit, Fisheries Department, Belgium; 3 Laboratory of Ecophysiology, Biochemistry and Toxicology,

Department of Biology, University of Antwerp, Belgium; 4 Institute of Biology, Insect Molecular Genetics and Biotechnology, National

Center for Scientific Research "Demokritos", Athens, Greece; 5 Surfaces Cellulaires et Signalisation chez les Végétaux, UMR Université

Paul Sabatier CNRS 5546, Castanet Tolosan, France

P10_11 Potential of de novo ecdysteroid biosynthesis in the testis of Spodoptera littoralis 

Guy Smagghe1*, Masatoshi Iga1, Catherine Blais2, René Lafont3 

1 Laboratory of Agrozoology, Department of Crop Protection, Faculty of Bioscience Engineering, Ghent University, Belgium; 

2 Physiologie de l'insecte, University Pierre et Marie Curie, Paris, France; 3 Laboratoire BIOSIPE ER3, University Pierre et Marie

Curie, Paris, France 



P10_12 High-throughput screening of ecdysone agonists using a dipteran-specific EcR reporter assay 

Luc Swevers*, Thomas Soin, Luc Swevers, Georgia Kotzia, Kostas Iatrou, Colin R. Janssen, Pierre Rougé, Toshiyuki Harada, Yoshiaki

Nakagawa, Guy Smagghe 

Institute of Biology, Insect Molecular Genetics and Biotechnology, National Center for Scientific Research "Demokritos",Athens, Greece

P10_13 Relationship between larval-pupal metamorphosis and gene expression of insulin-like peptide and insulin receptor in

Spodoptera littoralis

Guy Smagghe*, Masatoshi Iga

Laboratory of Agrozoology, Department of Crop Protection, Faculty of Bioscience Engineering, Ghent University, Coupure links 653, B-

9000 Ghent, Belgium

P10_14 Teneurin C-terminal Associated Peptides (TCAPs): a conserved peptide system in metazoans that regulate cell

growth and metabolism 

Tiffany Su Jin Ng*, John Watson, Paul C. Boutros, Reuben De Almeida, David A. Lovejoy 

1 Department of Cell and Systems Biology, University of Toronto, Canada; 2 Ontario Institute of Cancer Research, MaRS Centre,

Toronto, Canada 
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PL2 Lessons from kisspeptin physiology: from fish to mammals 

Manuel Tena-Sempere*
Department of Cell Biology, Physiology and Immunology, University of Cordoba, CIBERobn, Instituto de Salud Carlos
III, & Instituto Maimonides de Investigaciones Biomedicas de Cordoba, Spain
E-MAIL: FI1TESEM@UCO.ES

Kisspeptins, the peptide products of the Kiss1 gene, were initially identified in mammalian vertebrates as lig-
ands of the G protein-coupled receptor 54 (GPR54; also termed Kiss1R) with ability to suppress tumor metas-
tasis. In late 2003, the indispensable role of kisspeptins in the control of reproductive function was disclosed
by the seminal observations that humans and mice carrying inactivating mutations of GPR54 suffer absence
of puberty and hypogonadotropic hypogonadism. Since then, numerous experimental studies, conducted ini-
tially in mammalian species, have substantiated the function of kisspeptins as essential players in the physio-
logic regulation of key aspects of reproductive maturation and function, which are likely to include: (i) the tim-
ing of puberty onset; (ii) the process of brain sexual differentiation; (iii) the dynamic control of gonadotropin
secretion via stimulation of GnRH neurons; (iv) the transmission of the negative feedback effects of sex
steroids; (v) the mediation of the positive feedback effects of estrogen and, hence, the generation of the pre-
ovulatory surge of gonadotropins; (vi) the metabolic regulation of fertility; and (vii) the control of reproduc-
tive function by environmental and photoperiodic cues. Of important note, while studies about kisspeptins in
non-mammals appeared initially to lag behind, significant efforts have been put recently to define the genom-
ic organization and functional characteristics of Kiss1/kisspeptins and GPR54 in different non-mammalian
species, including fish, reptiles and amphibians. Indeed, these analyses have not only substantiated the con-
served, essential roles of kisspeptins in the control of reproduction, but have also disclosed intriguing evolu-
tionary aspects of kisspeptins and their receptor. In this context, it is anticipated that comparative endocrinol-
ogy approaches will be of great help to fuel further studies on the molecular regulation and physiological roles
of kisspeptins, thus aiding to unveil the biology of this fascinating system as indispensable regulator of the
reproductive axis in a wide diversity of animal species. 

PL1 In search for new players of the regulated secretory pathway: lessons from amphibians

Maria M. Malagon*, David Cruz-Garcia, Alberto Diaz-Ruiz, Marina Pulido, Juan R. Peinado-Mena, Yolanda Jimenez-
Gomez, Yoana Rabanal, Farid Almabouada, Justo P. Castano, Socorro Garcia-Navarro, Francisco Garcia-Navarro, Rafael
Vazquez-Martinet 
Department of Cell Biology, Physiology and Immunology, University of Cordoba, Spain
E-MAIL: BC1MAPOM@UCO.ES

The regulated secretory pathway, a hallmark of neuroendocrine cells, is an intricate, multi-step process that
involves generation of transport carriers, sorting and packaging of specific cargo proteins, delivery of trans-
port carriers to the plasma membrane, and membrane fusion in response to specific extracellular stimuli.
Neuroendocrine cells tightly control particular stages of this process by synthesizing a wide variety of regula-
tory proteins with specific functions within the regulated secretory pathway. Given the complexity of this sys-
tem, it is difficult to find appropriate cellular models wherein to investigate the multiple components of the
secretory process in a physiologically relevant, experimentally manipulable setting. In this scenario, the inter-
mediate lobe (IL) of the amphibian pituitary appears as a powerful model to understand different aspects of
the regulated secretory pathway. Thus, IL is composed of a single endocrine cell type, alpha-melanocyte stim-
ulating hormone (α-MSH)-producing melanotropes, a fact that greatly facilitates its study. Furthermore, the
melanotrope population of the amphibian IL is composed of two distinct melanotrope cell subtypes exhibiting
opposite morphophysiological phenotypes of hypo- and hypersecretory cells. In this presentation, we show
how the comparative genomic analysis of these two cell subtypes has contributed to the identification and
molecular characterization of novel players in the regulated secretory pathway, Rab18 and Neuroendocrine
long coiled-coil proteins (NECCs) and to unveil unexpected functions for these proteins in regulating intracel-
lular traffic events. We will discuss the relevance of these proteins as useful markers for reliably determining
the general secretory status in an endocrine gland, as well as valuable new tools to further investigate this com-
plex process under both physiological and pathological conditions. 
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PL4 How far have we got with elucidating the cytokine network in fish?
Chris Secombes*
Scottish Fish Immunology Research Centre, University of Aberdeen, Aberdeen, Scotland, UK.
E-MAIL: C.SECOMBES@ABDN.AC.UK

The repertoire of cytokines present in fish is becoming more apparent following the sequencing of the genome
of a number of fish species. On the one hand, a complex cytokine network is clearly present, with many genes
clear homologues of those known in higher vertebrates. On the other hand, some genes have less clear homol-
ogy and may be the result of gene duplication events within fish groups. Curiously, some genes well known
in higher vertebrates are not apparent, as seen with some of the Th2 cytokines (IL-5, IL-9, IL-13) and others
in the same locus (IL-3, GM-CSF). Such data confirm that many cytokine genes were present in early verte-
brates prior to the fish-tetrapod divergence, and have expanded independently in different vertebrate groups
since that time. This talk will review some of the key cytokine genes discovered in fish to date, outlining what
is known about their bioactivity where possible, and highlighting any differences to known mammalian genes. 

PL3 The endocrine regulation of insect metamorphosis and the emerging role of microRNAs 

Xavier Belles*
Institute of Evolutionary Biology (CSIC-UPF), Barcelona, Spain
E-MAIL: XAVIER.BELLES@IBE.UPF-CSIC.ES

Insect are classified into two groups according to the metamorphosis mode: the hemimetabolans, which hatch
as nymphs with a morphology similar to that of the adult and grow progressively until the adult stage; and the
holometabolans, which hatch as a larva with a morphology different from that of the adult, then grow through
successive molts until the last larval instar, then to the pupae and to the adult. 
In the 1930 decade, the experiments of Vincent B. Wigglesworth already showed that the endocrine regulation
of insect metamorphosis is based on molting hormones, which induce the successive molts, and juvenile hor-
mones which maintain the juvenile character of them. Later, a number of transcription factors have been
reported as mediators of the above hormones, as well as a number of target genes that codify for proteins giv-
ing the characteristic shape and behaviour of a juvenile or an adult stage. Most of the information available,
however, refers to the most derived holometabolan species, especially to the fruitfly Drosophila melanogaster,
whereas data on the less modified hemimetabolan species are scarce. 
Working on the hemimetabolan Blattella germanica (the German cockroach), we have recently found that
microRNAs, which are RNAs of ca. 22 nucleotides that play a generally repressing action on mRNA stability
and translation, have a key role in metamorphosis. With RNA interference (RNAi), we silenced the expression
of dicer-1, a ribonuclease that mediates the maturation of microRNAs. When dicer-1 was silenced in the last
nymphal instar, the production of microRNAs was impaired and the cockroaches, instead of molting to the
adult stage as controls did, they transformed into gigantic supernumerary nymphs (Gomez-Orte & Belles,
PNAS 106: 21678-21682, 2009). These results demonstrated that microRNAs are essential in insect metamor-
phosis, at least in hemimetabolans. 
The hypothesis emerging is that particular microRNAs would repress the expression of genes giving nymphal
characters in the molt to adult. To test it, we are now working on a number of microRNAs that could be can-
didates to play such a role, studying their pattern of expression and the influence of the molting hormone and
the juvenile hormone on their abundance. Experiments of silencing of those microRNA that might play a role
in metamorphosis, studies on the effect of them on predicted targets, and building of networks representing the
interaction microRNA/targets in pre-metamorphic and metamorphic stages are also included in our project. In
the end, we hope that the results obtained will illuminate the endocrine mechanisms that allowed the evolu-
tionary transition from the ancestral hemimetaboly to the derived holometaboly. 
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PL5 Multiple messengers from the hypophysial pars tuberalis: their functions and signaling pathways

Shinobu Yasuo*
Dr. Senckenbergische Anatomie, Institute of Anatomie II, LOEWE Lipid Signaling Forschungszentrum Frankfurt, Goethe-
University, Germany; Laboratory of Regulation in Metabolism and Behavior, Faculty of Agriculture, Kyushu University,
Japan
E-MAIL: SYASUO@BRS.KYUSHU-U.AC.JP

In temperate zones, the reproductive physiology of most vertebrates is controlled by changes in photoperiod.
In recent years, thyrotropin produced in the pars tuberalis (PT) has been shown to play an essential role in reg-
ulation of gonadal axis via a retrograde pathway from the PT to the hypothalamus. However, the factors of the
anterograde pathway through which the PT affects the hormonal secretion from the hypophysial pars distalis
(PD) have not been identified for many decades. Several data suggest the involvement of endocannabinoids
(e.g. anandamide and 2-arachidonoylglycerol, 2-AG) and their specific receptors (CB1 and CB2) in neuroen-
docrine regulation, although it remained unclear where and how endocannabinoids elicit their effects.
Recently, we found in Syrian hamsters that the PT expresses enzymes involved in endocannabinoid synthesis
and degradation and that the PD expresses cannabinoid receptor 1 (CB1). Synthesis of 2-AG was upregulated
under long days and 2-AG stimulates prolactin secretion from the PD in the in the presence of forskolin, sug-
gesting that 2-AG plays an important role in the photoperiodic regulation of hypophysial hormones. Most
recently, we have identified an endocannabinoid system also in the PT and PD of human. These data suggest
that endocannabinoids are important anterograde signals from the PT to the PD, and the functional role of
endocannabinoids within this pathway will be discussed. 
Supported by LOEWE Lipid Signaling Forschungszentrum Frankfurt, Alfred und Gertrud Kassel-Stiftung. 
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P01_02 Identification of neuropeptide Y-related receptors potentially involved in the coordination 
of reproduction and energy balance in the Pacific oyster Crassostrea gigas

Laetitia Bigot*, Charlotte Corporeau, Marie-Pierre Dubos, Pierre Boudry, Pascal Favrel.
University of Caen Lower Normandy, UMR M100 IFREMER, Physiologie et Ecophysiologie des Mollusques Marins,
Esplanade de la paix 14032 Caen Cedex, France / Centre de Brest, BP 70, 29280 Plouzané, France
E-MAIL: LAETITIA.BIGOT@UNICAEN.FR

The pacific oyster Crassostrea gigas exhibits an annual cycle of reproduction. The regulation of this cycle
requires the integration of multiple outdoor signals leading to the secretion of (neuro)hormones, such as the
neuropeptide Y (NPY), which is involved in the coordination of energy flows in relation with food intake and
reproduction in various animal models. As most neuropeptide hormones, the neuropeptide Y binds to recep-
tors of the G protein-coupled receptor (GPCR) family. Screening of the "GigasDatabase" (1) containing up to
30 000 independent sequences from C. gigas resulted in the retrieval of 5 GPCRs related to neuropeptide Y
receptors. Studies of these receptor genes by qRT-PCR showed they are mostly expressed in the gonad, the
digestive gland and the visceral ganglia. We also investigated the expression of these receptors in the ganglia
of fed and fasted animals and found that three of the five receptors examined were over-expressed in fasted
oysters. This pattern of expression is in agreement with the potential implication of NPY/receptor couples in
the coordination of energy balance in this organism. Since phylogenetic analyses indicate that the various oys-
ter NPY-related receptors display distinct degrees of divergence with functionally characterized NPY recep-
tors from other species, it remains to determine whether the NPY-related neuropeptide already identified in C.
gigas actually binds to these receptors. To address this issue, a reverse pharmacology approach is underway. 
(1) BMC genomics 2009, 10:341 

P01_01 Neuroanatomical characterization of the kisspeptin systems 
in the brain of european sea bass (D.labrax)

Sebastian Escobar Aguirre1*, Arianna Servili2, Alicia Felip1, Felipe Espigares1, Ana Gómez1, Silvia Zanuy1, Manuel
Carrillo1, Olivier Kah2 
1 Department of Fish Physiology and Biotechnology, Instituto de Acuicultura de Torre de la Sal (IATS), Consejo Superior
de Investigaciones Científicas (CSIC), Castellón, Spain; 2 Neurogenesis and Estrogens, UMR CNRS 6026, IFR 140,
University of Rennes 1, France
E-MAIL: SEBASTIAN@IATS.CSIC.ES

Kisspeptins are a family of peptides encoded by the KISS1 gene, in mammals, and kiss1 and kiss2 in fish. They
were first identified by their capacity to inhibit tumor metastasis through the receptor GPR54, also termed
KISSR. Nowadays, it is largely demonstrated that the kiss system plays an essential role in the neuroendocrine
control of puberty and reproduction in several mammalian species, stimulating GnRH secretion at the hypo-
thalamus. In the sea bass, an economically-important marine teleost, kiss1 and kiss2 coding sequences and
those of their cognate receptors have been recently identified. Thus, this is the first study aimed to elucidate
the neuroanatomical distribution of the cells expressing the two kiss genes and their receptors in adult sea bass
brain by in situ hybridization. Our findings indicate the mediobasal hypothalamus, notably the nucleus of the
lateral recess, as an important area of expression of both kiss1 and kiss2 genes. Furthermore, the kiss1express-
ing cells are also located at the level of the habenular region. Interestingly, the kisspeptin receptors-express-
ing cells are mostly placed in the same regions as the corresponding ligands. These results are in line with those
obtained in the other fish species investigated so far. In conclusion, this work represents the first neuroanatom-
ical analysis of the kisspeptin systems in the sea bass brain and suggests a putative involvement of the
kisspeptins in the control of reproduction in this species. 
Supported by the EU Project LIFECYCLE (FP7-222719-1). 
Sebastián Escobar was sponsored by JAE-Predoc CSIC. Spain.

1. Polypeptides and their Receptors, including Kisspeptins and GPR54: 
Co-Evolution, Biosynthesis, and Signal Transduction
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P01-04 Evolution of Melanocortin Receptors: 
Studies on the genome of the Elephant Shark, Callorhinchus milii 

Christina Reinick*, Liang Liang, Robert M. Dores 
University of Denver, USA 
E-MAIL: CREINICK@DU.EDU

Based on the 2R Hypothesis the chordate genome has undergone at least two genome duplication events over
the past 500 million years. In this scenario if one copy of a gene were present in the ancestral protochordate
lineage, then two copies of that gene could have been present in the genome of jawless vertebrates, and four
copies of that gene my be present in extant gnathostomes. When this hypothesis is applied to the Melanocortin
Receptor (MCR) gene family, two MCR genes have been found in the lamprey genome, and usually five MCR
genes are found in the genomes of tetrapods and some bony fish. Since the MC2R gene and the MC5R gene
appear to be the result of a gene duplication, the 2R hypothesis would appear to explain the radiation of this
gene family in gnathostomes. The apparent exception to this generalization may be the cartilaginous fish. Only
three MCR genes have been cloned from the genome of the spiny dogfish. Is this outcome because some MCR
genes were missed in these cloning attempts, or have cartilaginous fish lost some MCR genes. The availabil-
ity of the elephant shark (Callorhinchus milii) genome project makes it possible to evaluate these possibilities.
Our search of the genome has revealed the presence of three potential melanocortin genes. These genes were
synthesized (GenScript) and transfected into CHO cells. In this study we will present the results of
melanocortin ligand activation studies of these putative receptors and discuss the evolutionary implications of
these observations. 
This research was supported by NSF grant NSF IOB 0516958. 

P01_03 Changes in mRNA levels of receptors for TRH and dopamine 
in the bullfrog pituitary during metamorphosis 

Masaki Nakano1*, Atsuko Minagawa1, Itaru Hasunuma2, Kazutoshi Yamamoto2, Sakae Kikuyama2, Takeo Machida1,
Tetsuya Kobayashi1
1 Division of Life Science, Graduate School of Science and Engineering, Saitama University, Saitama, Japan; 2 Department
of Biology, Faculty of Education and Integrated Arts and Sciences, Waseda University, Tokyo, Japan 
E-MAIL: TKOBA@MAIL.SAITAMA-U.AC.JP

The hypothalamic regulation of the release of PRL from the pituitary of amphibians, inhibitory control and
stimulatory one appear to be exerted mainly by dopamine and thyrotropin-releasing hormone (TRH), respec-
tively. In the bullfrog larvae, plasma PRL concentrations are relatively low during premetamorphosis and
prometamorphosis, rise gradually through early and mid-climax, and reach a maximum at the beginning of
late-climax stage. Recently, we cloned three distinct cDNAs for isoforms of D2 dopamine receptor (D2R). We
also showed that the inhibitory effect of dopamine on the release of PRL from the bullfrog pituitary gland is
mediated through D2R, although it is not clear which of the isoforms mediates the action of dopamine on the
PRL cells. In this experiment, the changes in mRNA levels of receptors for TRH and dopamine in the bullfrog
pars distalis during metamorphosis were investigated. For this purpose, isolation of cDNAs encoding TRH
receptors (TRHRs) from the bullfrog brain was attempted. As a result, three distinct cDNAs for TRHRs were
obtained and the putative three TRHR subtypes were designated as fTRHR1, fTRHR2 and fTRHR3. RT-PCR
analysis revealed that the fTRHR3 mRNA expression was gradually elevated from prometamorphic stages
toward climactic stages, whereas both mRNAs for fTRHR1 and fTRHR2 were scarcely expressed throughout
metamorphosis. On the other hand, mRNAs for three D2R isoforms were invariably expressed, but no obvi-
ous differences were noted in their expression pattern throughout the metamorphic period. Possible involve-
ment of fTRHR3 in the elevation of PRL levels during metamorphic climax was suggested.
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P01-05 Neuroanatomical localization of kiss ligands and receptors in zebrafish brain 

Arianna Servili1*, Yann Le Page1, Jae Young Seong2, Jérome Leprince3, Hubert Vaudry3, Olivier Kah1 
1 UMR CNRS 6026, University of Rennes 1, Beaulieu Campus, Rennes, France; 2 Laboratory of G Protein-Coupled
Receptors, Graduate School of Medicine, Korea University, Seoul, Republic of Korea; 3 INSERM U982, Neuronal and
Neuroendocrine Differentiation and Communication, European Institute for Peptide Research (IFRMP 23), University of
Rouen, Mont-Saint-Aignan, France 
E-MAIL: ARIANNA.SERVILI@UNIV-RENNES1.FR

Kisspeptins, the products of the KISS1 gene, have recently emerged as key players in the regulation of the
reproductive axis in mammals. They stimulate GnRH release at the hypothalamic level through the receptor
KISS1R. Due to genome duplication and gene loss events, up to three isoforms of both kisspeptin ligands and
receptors have been reported in non-mammalian vertebrates. In teleost fish, which have two kiss and two kiss
receptors genes, the anatomical characterization of these systems remains elusive and their interactions with
the GnRH systems are not established. This study aimed at defining the anatomical localization of kiss1 and
kiss2-expressing cells as well as that of the receptors kiss1r and kiss2r by in situ hybridization in adult
zebrafish brain. Our findings show two separated neuronal systems: kiss1 neurons were only localized in the
habenular region, whereas kiss 2-expressing cells were mostly observed in the mediobasal hypothalamus. In
addition, the organization and projections of kiss1- and kiss2-containing cells were studied by immunohisto-
chemistry using specific antibodies generated against the precursors of the zebrafish kiss isoforms. Lastly, the
potential relationships between the kiss and GnRH systems, as well as estrogen and leptin receptors are dis-
cussed. Altogether, our results provide new evidence for the involvement of the kiss systems in the modula-
tion of the reproductive axis in zebrafish. 
Supported by the EU Project LIFECYCLE (FP7-222719) and the NEMO project. 
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P02-02 Quillaja saponaria saponin is causing an anti-ecdysteroid action 
in insect cells that may be explained by cytotoxicity and permeation 
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In this project we studied the cytotoxic effects of the triterpenoid (five-ringed) saponin of the oleanane-glu-
curonide-type from the soapbark tree Quillaja saponaria. In a first series of experiments, we transfected S2
observed a concentration dependence for the ecdysteroid responsiveness of the cells when these were trans-
fected with an EcR-reporter construct. There was no activation of the EcR-signaling, but we demonstrated a
typical loss of ecdysteroid signaling at low concentrations with a respective IC50 of 1.7 µM and 0.68 µM. A
concentration-dependent change in cell survival was observed when insect cells of Drosophila melanogaster
(S2, embryo) and Bombyx more (Bm5, ovary) were incubated. A loss of 50% of cell survival (LC50) was
observed at 5.1 µM and 1.7 µM, respectively, in an MTT bioassay. The cell permeation was also confirmed in
a trypan blue assay. To explain the latter anti-ecdysteroid action we investigated be explained by the cytotox-
ic and permeation action. In addition, it was of interest that saponin effects were counteracted with addition of
cholesterol to the cell culture medium. Finally, caspase 3-like measurements showed that Quillaja saponin
could not induce nuclear events as apoptosis in treated cells. Our results suggest that the loss of ecdysteroid
responsiveness after the addition of Quillaja saponin could thus be result of a cytotoxic permeation action and
not by interacting with the EcR.
This work was supported by the Special Research Fund of Ghent University, and the Fund for Scientific
Research (FWO-Vlaanderen, Brussels)

P02-01 Analysis of the hemimetabolous pea aphid genome for nuclear receptors involved 
in the ecdysone signaling cascade 

Guy Smagghe1*,Olivier Christiaens1, Masatoshi Iga1, Rodrigo A. Velarde2, Pierre Rougé3
1 Laboratory of Agrozoology, Department of Crop Protection, Ghent University, Belgium; 2 Department of Biology, Wake
Forest University, Winston-Salem, USA; 3 Faculté des Sciences Pharmaceutiques,  Université de Toulouse, UMR 152
IRD-Université Paul Sabatier, Toulouse, France 
E-MAIL: GUY.SMAGGHE@UGENT.BE

Screening of the Acyrthosiphon pisum genome1 indicates the presence of 19 different nuclear receptors, rep-
resenting all of the seven known subfamilies (NR0-NR6) in this hemipteran species. After identification and,
where necessary, manual corrections, phylogenetic trees were made based on this set of nuclear receptors and
those of other species from some of the major insect orders such as Lepidoptera, Diptera, Hymenoptera,
Coleoptera, and also Crustaceans. The analysis of sequence data and phylogenetic analysis revealed a strong
conservation in the class of Insecta and shows the presence of all major NR members of the ecdysone signal-
ing cascade such as the 'early' genes EcR and E75, the 'early-late' genes HR3, HR4, 
HR38 and E78 and also FTZ-F1 which is responsible for passing the signal on to the 'late' genes. This research
also showed some differences however towards the holometabolous insects. Three nuclear receptors, the NR1
subfamily member and ecdysone-induced NR HR96, the NR2 subfamily member PNR-like and the NR0 sub-
family member Knirps, which have previously been identified in some other insect genomes, were not found
in the A. pisum genome. 
1 The International Aphid Genomics Consortium. 2010. Genome sequence of the pea aphid Acyrthosiphon
pisum. PLoS Biology 8: e1000313. 
This work was supported by the Special Research Fund of Ghent University, and the Fund for Scientific
Research (FWO-Vlaanderen, Brussels) 
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P02-03 Comparing activity of non-steroidal ecdysone agonists between dipteran 
and lepidopteran insects using cell-based EcR reporter assays
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Yoshiaki Nakagawa4, Luc Swevers2
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Diacylhydrazine (DAH) analogs have been developed successfully as a new group of insect growth regulators,
called ecdysone agonists or molting accelerating compounds. These DAHs have been shown to manifest their
toxicity via interaction with the ecdysone receptor (EcR) in susceptible insects as does the natural insect molt-
ing hormone 20-hydroxyecdysone (20E). A notable feature is their high activity and specificity, particularly
against lepidopteran insects, raising the question whether non-lepidopteran-specific analogues can be isolated.
However, for the discovery of ecdysone agonists that target other important insect groups such as Diptera, effi-
cient screening systems that are based on the activation of the EcR are needed. 
In this study, we developed a dipteran-specific reporter-based screening system with transfected S2 cells of
Drosophila melanogaster to discover and evaluate compounds that have ecdysone agonistic or antagonistic
activity. A library of non-steroidal ecdysone agonists containing different mother structures with DAH and
other related analogues such as acylaminoketone (AAK) and tetrahydroquinoline (THQ) was tested. None of
all tested compounds was as active as 20E. This is in contrast to the very high activity of several DAH and
AAK congeners in lepidopteran cells (Bombyx mori-derived Bm5 cells). The latter agrees with a successful
docking of a DAH, tebufenozide, in the binding pocket of the lepidopteran EcR (B. mori), while this was not
the case with the dipteran EcR (D. melanogaster). Of note was the identification of two THQ compounds with
activity in S2 but not in Bm5 cells. Although marked differences in activity exist with respect to the activation
of EcR between dipterans and lepidopterans, there exists a positive correlation (R = 0.724) between the pLC50
values in S2 and Bm5 cells. In addition, it was found through protein modeling that a second lobe was pres-
ent in the ligand binding pocket of lepidopteran BmEcR but was lacking in the dipteran DmEcR protein, sug-
gesting that this difference in structure of the binding pocket is a major factor for preferential activation of the
lepidopteran over the dipteran receptors by DAH ligands. 
The present study confirmed the marked specificity of DAH and AAK analogues towards EcRs from lepi-
dopteran insects. THQ compounds did not show this specificity, indicating that dipteran-specific ecdysone
agonist-based insecticides based on the THQ mother structure can be developed. The differences in activity of
ecdysone agonists in dipteran and lepidopteran ecdysone reporter-based screening systems are discussed. 
This work was supported by the Special Research Fund of Ghent University, and the Fund for Scientific
Research (FWO-Vlaanderen, Brussels)



95

P02-04 The ecdysone receptor in a neuropteran (Chrysoperla carnea) and dermapteran insect
(Forficula auricularia) used in biological control: sequencing and structural modeling

Guy Smagghe1*, Moises Zotti1,2, Olivier Christiaens1, Pierre Rougé3
1 Laboratory of Agrozoology, Department of Crop Protection, Ghent University, 9000 Ghent, Belgium; 2 Federal
University of Pelotas (UFPel), Faculty of Agronomy "Eliseu Maciel" (FAEM), Fitossanitary Department, Laboratory of
selectivity of pesticides on natural enemies, Box mail 354, zip code: 96010-900, Pelotas - RS, Brazil; 3 Université de
Toulouse, UMR 152 IRD-Université Paul Sabatier, Faculté des Sciences Pharmaceutiques, 118 Route de Narbonne, 31062
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During the last few decades, the ecdysone receptor has emerged as a possible target site for novel insecticides
that act on selective biochemical sites present in specific insect groups. In this project we worked with two
insect species that are used as natural enemies in biological control programs in modern agriculture and that
belong to two distinct insect orders that have not been investigated in detail so far: namely the green lacewing
Chrysoperla carnea (Neuroptera) and the common earwig Forficula auricularia (Dermaptera). We investigat-
ed the ligand binding domain (LBD) of their ecdysone receptor and their position in the molecular phylogeny.
In second, we constructed a structural model of the LBD and herein we docked ecdysteroid hormone and also
the dibenzoylhydrazine-based ecdysone agonist methoxyfenozide, that is used as selective insecticide in IPM
to control Lepidopteran pests. The data are discussed in relation to insect specificity, molecular evolution and
selective toxicity. 



96

P03-01 Impairment of food intake and lipid metabolism by DEHP in zebrafish 
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Toxicological and epidemiological studies have suggested the involvement of different environmental chemi-
cals in increasing metabolic disorders. Evidence points to endocrine disruptors that interfere with cellular biol-
ogy of the adipose tissue and central hypothalamic-pituitary-gonadal/adrenal axis derailing the pathways
involved in homeostatic and metabolic control. 
DEHP is an ester of phthalic acid utilized for the production of several plastic products. For this plasticizer, an
adverse effect on lipid metabolism has been described in rats, in terms of increase of fatty acid oxidation and
lipid mobilization atrophy. Nevertheless, very few information are still available regarding DEHP potential
impairment of food intake. Thus, in this study, DEHP capability to induce metabolic disorders was verified by
relating its effect on lipid metabolism and food intake in zebrafish. 
A number of metabolic regulators critical for lipid metabolism such as PPARa, SREBP and CB1 were ana-
lyzed in zebrafish liver by Real time PCR. Food intake was measured and the gene expression of key mole-
cules involved in the central control of appetite (NPY, orexin, CB1, SREBP and leptin) was tested. 
The results indicated an estrogenic and adverse effect of DEHP on feeding behaviour which is maybe due to
altered levels of signals controlling hepatic de novo fatty acid synthesis.  In particular, the lowest dose tested
resulted to be the most dangerous thus stressing the importance to focus on the regulation on pollutants emis-
sion in the environment. 

3. Regulation of Food Intake 
in Invertebrates and Vertebrates
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in adult zebrafish Danio rerio 
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Exercise stimulates growth in salmonids but a very limited amount of information is available on the mecha-
nism(s) by which exercise potentiates growth. Recently, we have investigated the potential of adult zebrafish
to serve as a model for exercise-induced muscle growth. Therefore the optimal swimming speed at which
zebrafish swims most efficient was quantified and applied in a long-term swimming experiment with zebrafish
(n=83) swimming for 6h/day for 5 days/week over a 4 week period for comparison with zebrafish (n=83) that
rested. For the first time a highly significant exercise-induced growth was demonstrated in adult zebrafish.
Zebrafish that swam increased their total body length by 5.6% and body weight by 41.1% as compared to rest-
ing fish, comparable or even higher than reported for adult salmonid fish. 
The main aim of the present study is to provide insights into the mechanisms involved in exercise-induced
muscle growth. White muscle gene expression was examined by investigating the effects of exercise on the
expression of marker genes involved in muscle development, proliferation and differentiation under regulation
of myogenic factors. The long-term swimming experiment was repeated to raise samples for histological
analysis of muscle fiber size, number and area to quantify and qualify changes in muscle development (hyper-
trophy and/or hyperplasia). We show that zebrafish can be used as a vertebrate exercise model for enhanced
growth, with implications in both basic, biomedical and applied sciences, such as aquaculture. 

4. Insulin-like growth factor (IGF) 
Signalling and Ageing 
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P05-02 Endocrine regulation of gonad maturation of pre-pubertal sea bass (Dicentrarchus labrax L.)
kept under different light regimes and steroid treatments 
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It has been shown that continuous light (LL) inhibits gametogenesis and prevents early puberty in male sea bass.
Nevertheless, available information on the underlying mechanisms is scarce. The aim of this study was to elucidate
the effects of long term administration of sexual steroids to pre-pubertal sea bass exposed either to simulated natural
photoperiod (SNP) or to LL and to explore the possible hormonal mechanisms at pituitary and gonadal levels. Fish
previously maintained under SNP and LL were implanted with steroid silastic pellets containing 0 (Sham, S0), 100
mg/g of testosterone (T) or 100 mg/g of 4-androsten-3, 11, 17-trione, a precursor of 11 Ketotestoeterone (11KT). The
experience started in June and lasted ten months. Sham implanted fish exposed to SNP (control) showed a drastic
reduction in type A spermatogonia (SPGA) and the rate of testicle developmental stages I+II (% I+II) at 107 days
after implantation (DAI). This coincided with the first significant surge of plasma T and 11KT and follicle-stimulat-
ing hormone (FSH) both in plasma and pituitary. By contrary, LL exposed S0 fish had high and constant levels of
SPGA and % I+II and constant low plasma levels of 11KT and FSH throughout all the experience. T levels behaved
as in controls and exhibited a significant rise at 107 DAI. These results suggest that at the pituitary the effect of LL it
could result in an inhibition of the synthesis and release of FSH which in turn, would block the synthesis and release
of 11KT by the gonads, supporting the relevant role of this steroid on the regulation of spermatogenesis. Under SNP,
T implanted fish displayed high number of SPGA and % I +II and low levels of 11KT and FSH. Gonad remained
completely immature throughout the experience suggesting a down regulation of T on FSH synthesis and release. LL
powered this effect and thus, T by itself could not reverse the inhibitory effects of LL on maturation. Conversely,
11KT accelerated testicular recrudescence and unblocked the LL inhibitory action. However, the rate of spermiating
males (% IV-V) was lower than in controls likely because a weak down regulation effect of 11KT on 
1 / 2 2010.06.02. 14:29 FSH at the pituitary level. These results suggest a relevant role of FSH at early stages
of gametogenesis mediated by the 11-KT. Granted by EU Q5RS-2002-01801 and MEC AGL200604672 

P05-01 The probiotic Lactobacillus rhamnosus, increase fecundity in Danio rerio 
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Probiotics has attracted considerable attention in recent years since their ability to modulate immunity but, at
present, the possible effects of probiotics on reproduction and on mechanisms controlling oogenesis are still
unexplored. 
In this study, the effects of ten days treatment with the probiotic Lactobacillus rhamnosus IMC 501, as feed
additive, were examined on zebrafish, Danio rerio, ovarian follicle maturation and ovulation. The stimulating
role of probiotic on follicles maturation and ovulation process was indicated by the higher number of ovulat-
ed eggs in vivo and by the higher GVBD rate obtained by the in vitro maturation assay. The stimulation of
oocyte maturation was associated with the increase of LH receptor (LHR), the 20β-hydroxysteroid dehydro-
genase (20β-HSD), the CyclinB and the isoform β of the membrane receptor for the Progesterone (mPRβ).
Concomitantly, the transcription decrease of genes codifying for local factors preventing oocyte maturation
like transforming growth factorβ1 (TGFβ1), growth and differentiation factor9 (GDF9) and bone morpho-
genetic proteins15 (BMP15), was evidenced. In addition, the cyclooxygenase2A (Cox2A) gene expression, an
enzyme involved in prostaglandin biosynthesis, was significantly induced by the probiotic administration. 
Concurrently, the embryos vitality was significantly improved in embryo from L. rhamnosus treated females.
The stimulatory role of L. rhamnosus in zebrafish follicle maturation, fecundity and egg quality, evidenced in
this study indicated the great potency of this feed additive on ovarian physiology and embryo development evi-
dencing the high potentiality of this probiotic on reproduction process improvement. 

5. Reproductive Endocrinology
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In rodents, the secretion of seminal vesicles is important for metabolism, motility and surface properties of sperm. Thus,
factors that influence function of the seminal vesicles have the potential to alter male fertility. This study was designed to
evaluate the in vivo effects of 4-tert-octylphenol (OP), an estrogenic environmental compound, on the seminal vesicles of
adult bank voles, seasonally breeding rodents. Mature males reared under short (6L:18D) and long (18L:6D) light cycles
were orally administered with OP (200 mg/kg) or vehicle for 30 or 60 days. The expression and the presence of aromatase,
estrogen receptor α (ERα) and androgen receptor (AR) proteins in the seminal vesicles were investigated by means of
immunohistochemistry and Western blot analysis, respectively. Steroid hormone concentrations were measured in tissue
homogenates using radioimmunological methods. Treatment with OP for 30 days had no discernible effect on seminal
vesicle morphology, aromatase and sex steroid receptor expression when compared with controls. In males treated with
OP for 60 days the seminal vesicles were significantly reduced in both size and weight. An increase in the stromal volume
and reduction or lack of secretions in the lumen was observed as well as the mucosal folds surrounding the luminal areas
were lined with cuboidal rather than columnar epithelium. Importantly, in voles kept under short light cycles more marked
changes were observed. In the epithelium of OP-treated voles the expression of androgen receptor (AR) was reduced,
whereas that of estrogen receptor α (ERα) was increased in comparison to control males. These alterations were also more
evident in voles kept in short light cycles, whereas, significantly stronger immunostaining for aromatase was noticed irre-
spective of the light regime. Quantitative evaluation of the intensity of immunohistochemical staining, expressed as rela-
tive optical density (ROD), confirmed qualitative data. Moreover, the results from Western blot analysis of seminal vesi-
cles homogenates confirmed the major observations from immunohistochemistry. Our results revealed that only long-term
OP exposure is able to induce morphological alterations in the seminal vesicles of adult bank voles. Chronic OP adminis-
tration decreased testosterone synthesis in adult males concomitantly with the increase in endogenous estrogen production,
and expression of ERα was increased and the expression of AR was down-regulated. Thus, it seems likely that male repro-
ductive tissue abnormalities result from altered androgen-estrogen balance but the exact mechanism needs to be investi-
gated. Finally, it is also concluded that there might be a subtle difference in the sensitivity to OP between the voles kept in
different light conditions. Supported by The Foundation for Polish Science – MISTRZ Programme 2008 (to B.B.)

P05-03 Establishment and characterization of a primary culture of ovarian follicular cells 
for sea bass (Dicentrarchus labrax) 

Berta Crespo*, Silvia Zanuy Ana Gómez 
Department of Fish Physiology and Biotechnology, Instituto de Acuicultura de Torre de la Sal (IATS), Consejo Superior
de Investigaciones Científicas (CSIC), Castellón, Spain.
E-MAIL: BERTA@IATS.CSIC.ES

Follicular somatic cells support oocyte development, where interactions between the germ cells and the surround-
ing follicular cells are critical for the successful maintenance of the reproductive activity. The absence of immor-
talized granulosa or theca cell lines in fish led us to develop a primary culture system that enabled in vitro studies
of processes that take place within the ovary along the reproductive cycle. For this purpose, we optimized the iso-
lation procedure as well as the culture conditions of sea bass ovarian follicular cells, and evaluated their behaviour
at three different physiological temperatures (25ºC, 18ºC and 15ºC). To characterize this primary culture, the
steroidogenic capability of the follicular cells was measured periodically along 16 days. For this aim, culture medi-
um was collected every 4th day and levels of both testosterone and estradiol were determined through specific
EIAs. Moreover, expression of several genes, typically characteristic of granulosa and theca cells, was tested to
ensure that the cellular types present in the culture were those of the follicular layer. 
Finally, to evaluate the suitability of this system for gene function studies several transient transfection conditions
were tested. As a first qualitative approach, an expression vector containing the green fluorescent protein (GFP) under
the control of the human cytomegalovirus promoter (CMV) was introduced into the cells through different transfec-
tion reagents: Lipofectamine (Invitrogen Corp), Fugene and Fugene 6 (Roche Diagnostics) and the conventional cal-
cium phosphate method. GFP expression was monitored by means of a fluorescence microscope. The most efficient
transfection methods (Fugene 6 and calcium phosphate) were verified by transfection of different plasmids contain-
ing the luciferase gene, and subsequent quantification of the luciferase activity. All together our results show that this
primary culture could be a good in vitro model to study follicular cell physiology in fish, and a useful conspecific
expression system for functional analysis of certain sea bass genes and promoters related with ovarian development. 
Research supported by MEC (2006 3 O1 037) and MICINN (AGL2008-02937)
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Pituitary adenylate cyclase activating polypeptide (PACAP) is a multifunctional and pleiotropic neuropeptide.
Although PACAP was first described as a hypothalamic peptide influencing the functions of the pituitary
gland, the peptide has numerous other effects throughout the nervous system and peripheral organs. Its
endocrine actions and effects in reproductive organs are still in focus of research. PACAP plays important roles
in spermato- and oogenesis, in implantation and in the development of the nervous system. We have previous-
ly shown the presence of PACAP in human serum and milk, but no data are available on the possible occur-
rence of PACAP in other body fluid samples. The aim of the present study was to determine, by means of mass
spectrometry, whether PACAP is present in gynecological and andrological samples, such as amniotic fluid,
follicular fluid, seminal plasma and in the utero-vaginal smear. Furthermore, PACAP was also investigated in
human aqeous humor, vitreous body, cerebrospinal fluid, human nasal fluid and saliva. Samples were obtained
from healthy adult volunteers during routine examinations and/or scheduled surgery. Our results show that
PACAP38 is present in the seminal fluid and follicular fluid, but absent in normal cervico-vaginal and amni-
otic fluids. Furthermore, our results clearly show that PACAP is also present in the cerebrospinal fluid, but the
characteristic peak representing PACAP38 was not found in other samples. The functional implications of
these results await further investigation. 
Supported by the Hungarian Science Research Fund OTKA K72592, F67830, CNK 78480, ETT278-04/2009,
Bolyai Scholarship, University of Pecs Medical School Research Grant 2009.

P05-05 Levels of vitellogenin-inhibiitng hormone (VIH) in hemolymph in relation to molting 
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In crustaceans, ovarian maturation is regulated by neurohormones according to their reproductive cycles.
Vitellogenesisinhibiting hormone (VIH), which acts negatively on reproduction, inhibits vitellogenin (Vg)
synthesis, is synthesized at the X-organ/sinus gland complex and secreted into the hemolymph. Along these
lines, changes in VIH hemolymph levels provide basic information necessary for understanding reproductive
mechanisms in Crustacea. In this study, we aimed to elucidate VIH hemolymph levels in the whiteleg shrimp,
Litopenaeus vannamei, in relation to molting. A time-resolved fluoroimmunoassay (TR-FIA) method was
developed for VIH using polyclonal antibodies raised against recombinant VIH of L. vannamei in order to
measure VIH levels in the hemolymph. Molt stage was checked in sub-adults of L. vannamei and the
hemolymph was collected for purposes of analysis. In addition, in order to examine VIH levels in the
hemolymph in context of reproductive status, we developed a measurement system for Vg in the hemolymph;
levels of Vg in the hemolymph were used as an index of ovarian maturation. Levels of VIH and Vg in L. van-
namei hemolymph were then quantified, and their relative dynamics are discussed. 
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Milk contains a variety of proteins and peptides that possess biological activity. Several hormones have been
described in the milk, including pituitary, hypothalamic, pancreatic, thyroid, adrenal, gonadal and gut hormones.
Growth factors, such as growth hormone, insulin-like growth factor, epidermal growth factor, nerve growth factor
and transforming growth factor, are important milk components. Bioactive substances in milk may regulate growth
and differentiation in various neonatal tissues and also that of the mammary gland itself. Milk-borne growth factors
play an especially important role in the maturation of the alimentary tract. Investigation of growth factors in the milk
of domestic animals is of utmost importance for their nutritional values and agricultural significance. The aim of the
present study was to determine the presence and concentration of pituitary adenylate cyclase activating polypeptide
(PACAP), a neurotrophic factor, in the milk of various domestic animal species and humans. Furthermore, the pres-
ence of PACAP and PAC1 receptor and their mRNAs were investigated in the mammary glands.
Mass spectrometry analysis showed that PACAP was present in human milk. RIA measurements revealed that
PACAP concentrations exceeded those in plasma 5-20-fold. A similar serum/milk ratio was found in the milk
of goat, sheep and cow. The levels did not show significant changes within the examined 3 month-period of
lactation after birth. PACAP receptor expression was found in the mammary gland biopsies of sheep by
immunohistochemistry and PCR. These data show that PACAP is present in the milk of various mammalian
species at high concentrations, the physiological implications of which awaits further investigation. 
This work was supported by the Hungarian Science Research Fund (OTKA K72592, T73044, F67830, CNK
78480), ETT278-04/2009, University of Pecs Research Grant 2009, and Bolyai Scholarship.
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Follicle-stimulating hormone (FSH) is essential to achieve follicular growth. Its action is exerted via interaction with
its specific receptor, a transmembrane G-protein-coupled receptor. Activation of G proteins results in the regulation
of a complex pattern of gene expression through different signaling cascades. In the present study the involvement
of cAMP/PKA and MAP-kinase routes on FSH induced sea bass steroidogenesis was evaluated. Ovarian explants
of one year old female sea bass were pre-incubated with different doses of the cAMP/PKA inhibitor Rp-cAMPs or
the MAPK inhibitor PD-98059. Next, tissues were stimulated with sea bass recombinant FSH or the cAMP/PKA
activator (8Br-cAMPs). After 20 hours culture at 21ºC the levels of estradiol (E2) and testosterone (T) were ana-
lyzed in the culture medium. Expression levels of StAR and CYP19A1 were as well evaluated by real-time PCR.
Both, FSH and 8Br-cAMPs treatments significantly increased secretion of E2 and T to the culture medium. When
the cAMP/PKA inhibitor Rp-cAMPs was added to the medium a marked decrease on T but not E2 levels was found.
The MAPK inhibitor, PD-98059, either alone or in the presence of FSH or 8Br-cAMPs, was able to reduce T lev-
els. In addition, E2 levels induced by the activators were also inhibited by PD-98059. 
Strong up-regulation effects on the expression of StAR and CYP19A1 were detected after FSH or 8Br-cAMPs
exposure. The inhibitor Rp-cAMPs clearly blocked the expression of both genes in cultures treated with 8Br-
cAMPs, but had no clear effect on gene expression in FSH treated tissue. These results confirm that FSH in
sea bass exerts its action via the cAMP/PKA signaling pathway, but the action of MAP-kinases over the
steroidogenic process is also relevant. Further research is necessary to elucidate the relation between the
cAMP/PKA and MAP-kinase pathways in the steroidogenic.
Research supported by MICINN (AGL2005-00796 and AGL2008-02937) MJ. Mazón received a FPI fellow-
ship from the Spanish MICINN
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P05-10 Seasonal mRNA expression of urate oxidase in brown trout liver and analysis 
of transcriptional regulation by different hormones 

Ralph Urbatzka1, L. Filipe C. Castro1, Maria J. Rocha1,2, Alexandre Lobo-da-Cunha1,3, Rogério A.F. Monteiro1,3 and
Eduardo Rocha1,3 
1 Interdisciplinary Centre for Marine and Environmental Research (CIIMAR), CIMAR Associate Laboratory, University
of Porto, Portugal; 2 Superior Institute of Health Sciences-North (ISCS-N), Porto, Portugal; 3 Institute of Biomedical
Sciences Abel Salazar (ICBAS), University of Porto, Portugal 
E-MAIL: RURBATZKA@CIIMAR.UP.PT

Purines are important components needed to synthesize DNA or RNA and emerge vice versa via degradation
of both molecules. With catabolism, uric acid formation (primarily in liver) occurs in the cytosol and its degra-
dation may occur in peroxisomes. We have previously shown that peroxisomes change their morphology dur-
ing the annual reproductive cycle of brown trout (Salmo trutta f. fario), and that enzymes involved in purine
catabolism decreased their activity during late vitellogenesis). Herein, seasonal mRNA expression of urate oxi-
dase (uox) was analyzed in liver of adult male and female brown trout using real-time PCR. In females, uox
mRNA expression decreased with increasing GSI, and was lowest at advanced vitellogenesis. Results suggest-
ed that uox mRNA expression in females could be regulated by estrogens. To investigate the transcriptional
regulation of uox, a part of the 5'-UTR promoter region (1254 bp) was isolated by genome walking technique
and analyzed in silico for the presence of transcription factor binding sites (TFBS). Observed TFBS include
ERE, and also GRE, RXR, PPAR, AhR, ROR, and CREB. Further analyzes revealed that the promoter con-
tained three known promoter modules (GRE + OCT1, GRE + GATA, CREB + NFKB) indicating that a gene
regulation will be likely for glucocorticoids (GRE) and for cAMP (CREB). A functional promoter analysis will
follow to further our knowledge about potential interference of hormones (estradiol, glucocorticoids or
gonadotropins) with purine catabolism. 
"Supported by FCT Funding to CIMAR-LA and Project nº POCTI/BSE/46968/2002. In cooperation with
DRAEDM".

P05-09 Effect of Largagtil on Physiology of Reproduction 

Shariati Mehrdad*, Ghavami Mehrnoush 
Islamic Azad University, Kazeroun Branch, Kazeroun, Iran 
E-MAIL: MEHRDADSHARIATI@HOTMAIL.COM

Background: Largagtil is a serotonin and norepinephrine reuptake inhibitor. Considering the importance of this
drug in treating nervous diseases, its side effects are very important on the endocrine axis. 
In this research the effect of  Largagtil were studied on the concentration of testosterone, FSH and LH level
and spermatogenesis. 
Materials and Methods: The experiments were done on 40 male Wistar rats that divided to 5 groups of 8. The
control group received nothing. The sham group was given distilled water as a solvent. The experimental
groups were injected 50, 100 and 150 mg/kg of the drug orally for 21 days. The blood samples were taken at
22th day and the concentration of testosterone, FSH and LH were measured by RIA method. In addition, at
the 22th day, the testes were separated and histological changes were studied among experimental, sham and
control group. The results were evaluated by using ANOVA and Duncan tests. 
Results: The results showed that 150 mg/kg of Largagtil reduced serum testosterone level while it increased
FSH and LH levels (P<0.05). Histological investigations of the testes showed a decline on spermatogenesis
chain in dose of 150 mg/kg. 
Conclusions: According to our findings, Largagtil decreases the concentration of testosterone level and the
number of spermatogenic cells and increases FSH and LH levels at high doses. Also, it can weaken the func-
tion of reproductive activity, probably.
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P06-02 The effects of PACAP on the signaling pathways and cell survival 
in chicken pineal cells is dependent on the circadian rhythm 

Gabriella Horvath1*, Dora Reglodi1, Balazs Opper1, Reka Brubel1, Andrea Tamas1, Peter Kiss1, Gabor Toth2, Valer
Csernus1, Boglarka Racz3 
1 Department of Anatomy, University of Pecs, Hungary; 2 Department of Medical Chemistry, University of Szeged,
Hungary; 3 Department of Biochemistry and Medical Chemistry, University of Pecs, Hungary
E-MAIL: GABRIELLA.HORVATH@AOK.PTE.HU 

Pituitary adenylate cyclase activating polypeptide (PACAP) is involved in the regulation of circadian rhythms. In
mammals, the brain\\\'s biological clock is the suprachiasmatic nucleus, receiving photic information from the reti-
na through the retinohypothalamic pathway, where PACAP is the main co-transmitter of glutamate. The primary
conductor of circadian rhythms of birds is the pineal gland. The presence of PACAP has been demonstrated both in
the rat and avian pineal gland, where PACAP stimulates melatonin synthesis. The signaling mechanism, by which
PACAP modulates melatonin synthesis and circadian rhythmic functions of the pineal gland is only partially known.
The aim of the present study was to investigate the effects of PACAP on the changes of p38 MAPK and 14-3-3 pro-
tein in chick pineal cell culture both of which have been shown to participate in the regulation of rhythmic functions.
Also, based on the general cytoprotective effects of the peptide, we also examined the possible survival-promoting
effects of PACAP on pinealocytes against oxidative stress. Pineal cells were treated with 1, 10 or 100 nM PACAP38
every 4 hours during a 24-hour-period. The phosphorylation of p38 MAPK showed obvious changes during the
observed 24 hours, while the level of 14-3-3 protein did not. We found that the lowest used dose of PACAP did not
cause any phase alteration in p38 MAPK phosphorylation. 10 nM PACAP induced a 4-hour-long delay, and 100
nM abolished the circadian changes of p38 MAPK phosphorylation. PACAP was not effective on the level of 14-
3-3 protein in the early morning hours, and only the highest tested dose (100 nM) could evoke a change in the
appearance of 14-3-3 between midday and midnight hours. Cell survival assay (MTT-test) showed that oxidative
stress reduced the percentage of viable cells, which could be counteracted by PACAP only during the dark phase.
In summary, PACAP modulated the phosphorylation of p38 MAPK and the appearance of 14-3-3 protein, and pro-
moted survival in chicken pineal cells, but these effects were dose-dependent and also depended on the time of day. 
Supported by the Hungarian Science Research Fund OTKA K72592, F67830, CNK 78480, ETT278-04/2009,
Bolyai Scholarship, University of Pecs Medical School Research Grant 2009.

P06-01 Photoperiod effects on the expression of type II Iodothyronine deiodianse in Atlantic salmon parr 

Andrew Davie*, Giulia Micallef, Elsbeth McStay, Herve Migaud 
Institute of Aquaculture, University of Stirling, Stirling, UK 

Type II iodothronine deiodianse (Dio2) is a member of the selenoprotein family and catalyzes the outer ring
deiodination of thyroxine (T4) to produce the bioactive form triiodothyronine (T3). While it is well known that
thyroid hormones play an important role in normal development and growth, recent research has also suggest-
ed a specific role of Dio2 in mediating the physiological response to seasonal photoperiod signals in temper-
ate vertebrates. Work to date has focused on Aves and Mammals and demonstrated a conserved response to
seasonal photoperiod shifts in hypothalamic expression of Dio2. Atlantic salmon is a teleost of great commer-
cial value and significant scientific interest however little is know about the molecular mechanisms regulating
the animals seasonal physiological processes like reproduction and smoltification. In this study we have iso-
lated, cloned and sequenced a 2027bp Atlantic salmon partial cDNA that contains a 615 partial cds, coding for
a 205 aa protein that had high identity with other teleost Dio2 sequences (>80%ID) which we have named
Atlantic salmon Dio2. Expression analysis of whole brain homogenates of salmon parr acclimated for 1 month
to either a long day or short day photoperiod demonstrated a consistent diel expression profile of Dio2 under
the long day photoperiod. The expression peaked in both cases around sunrise at 05:00 external time. These
results suggest that the role played by Dio2 in signalling seasonal state is conserved across vertebrates and as
such represent a significant advance in our understanding of the photoneuroendocrine mechanism in teleosts. 

6. Circadian Rhythm
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P06-03 Expression of the circadian clock gene clock in human melanoma skin biopsy 

Zsuzsanna Lengyel1*, András D. Nagy2, Valér Csernus2, Zita Battyáni1
1 Department of Dermatology, Faculty of Medicine, University of Pécs, Hungary; 2 Department of Anatomy, Faculty of
Medicine, University of Pécs, Hungary
E-MAIL: ZSULENGYEL@GMAIL.COM

Emerging findings suggest that circadian timing mechanisms are involved in cell cycle regulation. In skin, pos-
sible relation was suggested between circadian clock genes and cell proliferation by recent studies on the
upregulation of CLOCK/BMAL1 target genes in telogen/early anagen phase of hair follicle cycle in mice. At
the same time, we have found no data on the role of clock genes in human skin tumorigenesis. Therefore, we
aimed to detect mRNA expression of clock gene in excised melanoma and adjacent normal skin biopsies taken
from melanoma patients.
A 3 mm dermatolological punch biopsy was obtained from the primary melanoma at 10:00 a.m. The paired
non-cancerous tissue was collected from the adjacent healthy skin. Tissue RNA extracts were processed with
quantitative real-time RT-PCR methodology.
Clock mRNA expression was detected in both tumorous and healthy skin samples. However, clock mRNA lev-
els in melanoma were significantly lower than in the non-cancerous biopsy.
Our data provide evidence for the first time that clock mRNA is present in human melanoma with altered
intensity of gene expression if compared to adjacent healthy skin. Based on these and recently published data
on other tumor types (e.g. breast, prostate, colon) we plan to compare circadian expression patterns of clock
genes between melanoma and healthy skin biopsies. 
This work was supported by the Hungarian Medical Research Council (ETT50072-1133-99). 
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P07-02 Seasonal changes in courtship behavior, testicular development and in hypothalamic aro-
matase immunoreactivity in male free-living European starlings (Sturnus vulgaris) 

Ottó Pintér *, Péter Péczely, Dóra Zelena 
1 Department of Behavioural Neurobiology, Institute of Experimental Medicine of the Hungarian Acadamy of Sciences,
Budapest, Hungary; 2 Laboratory of Reproductive Biology, Faculty of Agricultural and Environmental Sciences, Szent
István University, Gödöllõ, Hungary 
E-MAIL: PINTER.OTTO@KOKI.HU

Male European starlings (Sturnus vulgaris) sing prior to copulation and together with wing-waving these
behaviors play essential role in mate atraction. In birds the activity of testis - as a primary source of androgens
production-gradually increases during the breeding season (spring). The aromatization of testosterone - the
most important androgen - in brain plays an important role in regulating the behavior. Our goal was to deter-
mine wheather the seasonal changes in male courtship behavior (measured by song bout length and wing-wav-
ing) are related to seasonal changes in androgen activity (measured by testis volume and aromatase (ARO)
activity in the preoptic area (POA)) of free-living male starlings. Song bout length was recorded with a pres-
ence of a female and a nesthole. The number of ARO cells - together with the testis volume - increased dur-
ing the courtship and egg laying period but outside the breeding season (August) they were on minimum. Song
bout length showed simmilar pattern, namely the peak was reached during the courtship and egg laying peri-
od and after that males stoped their singing, when chicks started to hatch. A second elevation of song bout
length was observed during fledging of youngs. The short and fast wing-flicking behavior was observed in
males which were singing in the near of the nestholes but the typical wing-waving display occured almost
exclusively after introduction of a female. This behavior did not show seasonal changes. Summarizing, we
found that song bout length of free-living male starlings went parallel with testicular growth and ARO activi-
ty in the brain, except at the hatching time, which suggest that although androgens are essential for inducing
male sexual arousal, but they are not exclusive regulators of courtship behavior.

P07-01 A comparative analysis of collecting ducts morphometry and Aquaporine 2 expression 
in nectar feeding birds from contrasting habitats

Astolfo Mata1*, Hilda Guerrero2, Víctor Salazar3 
1 Laboratorio de Biología de Organismos, Centro de Ecología; 2 Servicio de Microscopía de Luz, Centro de Biofísica y
Bioquímica, Instituto Venezolano de Investigaciones Científicas (IVIC); 3 Laboratorio de Neuroendocrinología
Comparada, Facultad de Medicina, Universidad Central de Venezuela, Caracas, Venezuela

Nectar feeding birds ingest large amounts of water while feeding, so eliminating water excess becomes a problem for
these species. On the contrary, in arid zones, these birds must avoid huge water loss by means of efficient morpho-
logical and physiological mechanisms. In this work we aim to investigate some molecular and morphological param-
eters on the avian kidney collecting ducts (CDs) implicated in water loss regulation. Aquaporin (AQP) is a membrane
protein involved in the transfer of water and small solutes across cellular membranes, and it plays a critical role in
water reabsorption. Avian kidney expresses Aquaporin 1, 2, and 4. We performed a semi-quantitative image analy-
sis of immunoreactive AQP2 homologs with integrated optical densities (IOD) in the CDs of 3 nectar-feeding bird
species: the hummingbirds Amazilia tobaci (At) inhabiting montane rainforest, and Leucippus fallax (Lf) from arid
zones, and the passerine Coereba flaveola (Cf), common to both environments. We also determined the following
morphometric variables for CDs: density, total diameter, and luminal diameter. At presented the highest IOD, fol-
lowed by Lf, and Cf. CD density was higher in Lf, followed by At, and Cf. Regarding the CD diameter, At present-
ed the largest CDs, however the luminal diameters were lower for Lf, and At with respect to Cf. Both IOD and lumi-
nal diameter of CDs were correlated in Lf and Cf except for At. Lf, which is a bird of arid zones, facing water-avail-
ability restrictions presented the highest CD density and AQP2 expression. Cf, which lives in both habitats, shows
positive correlation between the lumen size and IOD with a low CD density. While in Lf, with the smaller lumen, this
correlation was negative. At apparently has a different form of water loss regulation, modulating CDs density and the
quantity of AQD2 expressed. Although At presented more AQP2 than Lf , the CDs density were lower and it cannot
be compensated with by large CDs diameters. However, At, inhabiting wet zones, does not have the same handicap
than a bird from arid zones. The differences in CD density and size, and AQP2 expression, reveal the existence of
complex water loss regulatory mechanisms which are not species-specific but adapted by similar species, such as the
nectarivores, occupying the same habitats. Key words: Nectar feeding bird, collecting ducts, aquaporins 
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P09-02 The foraging gene of the desert locust 

Ronit Kornfein*, C. Lucas, R. M. Chakaborty-Chatterjee, J. Schonfeld, N. Geva1, M.B. Sokolowski2, A. Ayali1 
Department of Zoology, Faculty of Life Sciences, Tel Aviv University, Tel Aviv, Israel
E-MAIL: RONITKKO@POST.TAU.AC.IL

Our knowledge of how genes act on the nervous system in response to the environment to generate behavioral
plasticity is limited. A number of recent advancements in this area concern feeding and locomotion-related
behaviors, and a specific gene family: foraging (for), which encodes a cGMP-dependent protein kinase (PKG).
Locusts are notorious for their destructive feeding and long term migratory behavior. Locust phase
polyphenism is an extreme example of environmentally-induced behavioral plasticity. In response to changes
in population density locusts dramatically alter their behavior, from solitary and relatively sedentary behavior
to active aggregation and swarming. Little is known about the molecular and genetic basis of this striking
behavioral phenomenon. In this work we focused on the locust for gene. We identified and cloned the gene of
the desert locust (Schistocerca gregaria). We comparatively studied its expression in the brain of gregarious
and solitary-reared locusts. Last, we determined the phylogenetic relationship between the locust PKG and
other known PKG proteins in insects. FOR expression was found to be confined to neurons of the anterior mid-
line of the brain - the pars intercerebralis. The PKG activity of gregarious locusts was found to be significant-
ly higher than that of solitary ones. Differences in PKG activity are sex specific, with higher PKG activity
found in males than in females, in both solitary and gregarious locusts. Our findings are correlated to well-
established phase-related behavioral differences and thus lay the ground work for functional studies of the
locust for gene and its possible relations to locust phase polyphenism.

P09-01 Structural identification and possible functional determination of the pea aphid,
Acyrthosiphon pisum adipokinetic hormone

Pavel Jedlicka, Petr Simek*
Laboratory of Analytical Biochemistry, Biology Centre, Academy of Sciences of the Czech Republic, Èeské Budìjovice,
Czech Republic
E-MAIL: JEDLICKA@ENTU.CAS.CZ 

A methanolic extract of whole bodies from virginoparous females of A. pisum was purified by RP HPLC and
subjected to LC/MS and positive ESI tandem mass spectrometry analyses. The procedure resulted in the iden-
tification of a decapeptide with the mass of MH+ = 1159.6 Da and the primary sequence of pGlu-Val-Asn-
Phe-Thr-Pro-Thr-Trp-Gly-Gln-NH2. The sequence was identical to that recently published for the adipokinet-
ic hormone derived from the genome sequence study of A. pisum (Acypi-AKH) (Huybrechts et al., 2010). To
evaluate a metabolic effect of the Acypi-AKH on the virginoparous females, we applied commercially synthe-
sized Acypi-AKH into the insects by two methods - by injection and by application via the artificial diet. First
results indicated that Acypi-AKH applied per os does not enter into the aphid body. Injection of Acypi-AKH
revealed modulation of activities of unspecific glycosidases and proteinases in the body of A. pisum. Possible
consequences of the results to the aphid biology are discussed.
Huybrechts J., Bonhomme J., Minoli S., Prunier-Leterme N., Dombrovsky A., Abdel-Latief M., Robichon A.,
Veenstra J.A. and Tagu D. (2010) Neuropeptide and neurohormone precursors in the pea aphid, Acyrthosiphon
pisum. Insect Molecular Biology, 19 87-95. 
This study was supported by the grant No. 522/09/P382 from the Czech Science Foundation
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P09-04 Cardiovascular and ventilatory actions of trout neuropeptide Y and peptide YY in trout 
Ali Al Arab1*, Frédéric Lancien1, Nagi Mimassi1, J. Michael Conlon2, Jean-Claude Le Mével1 
1 Université Européenne de Bretagne, Université de Brest; INSERM U650, Laboratoire de Neurophysiologie, IFR 148
ScInBioS, CS 93837, 29238 Brest Cedex 3; CHU de Brest, France; 2 Department of Biochemistry, Faculty of Medicine
and Health Sciences, United Arab Emirates University, 17666 Al Ain, United Arab Emirates
E-MAIL: JEAN-CLAUDE.LEMEVEL@UNIV-BREST.FR

Neuropeptide Y (NPY) and peptide YY (PYY) are two members of the pancreatic polypeptide family of reg-
ulatory peptides. In mammals, these two peptides and their receptors are widely distributed in the central nerv-
ous system and peripheral tissues, and NPY in particular is known to elicit cardiorespiratory effects. The amino
acid sequences of NPY and PYY have been well conserved during evolution but little is known about their
cardiovascular and ventilatory actions in non-mammalian vertebrates. The present study was undertaken to
explore the peripheral and central effects of graded doses (25, 100 and 500 pmol) of trout NPY and trout PYY
on cardiovascular and ventilatory variables in the unanesthetized rainbow trout. Compared to the vehicle-
injected group of trout, intra-arterial (IA) administration of NPY and PYY elicited a slight, non dose-depend-
ent and non-significant elevation of the mean dorsal aortic blood pressure (PDA), but significantly decreased
heart rate (¦H) and elevated the pulse pressure. Interestingly, although the maximal increase in PDA was sim-
ilar between the two peptides at a dose of 100 pmol (NPY: + 0.35 ± 0.06 kPa; PYY: + 0.35 ± 0.13 kPa), the
bradycardic response was significantly greater after IA PYY injection than after IA NPY injection (-7.19 ±
1.38 versus - 4.47 ± 0.78 beats min-1, P< 0.001). In contrast, IA injection of NPY and PYY was without action
on the ventilation rate or ventilation amplitude. Preliminary results obtained following intracerebroventricular
injection of the two peptides at a dose of 100 pmol did not demonstrate any significant changes in cardiovas-
cular or ventilatory variables. In conclusion, native NPY and PYY elicited negative chronotropic actions only
after peripheral injection. It remains to be determined whether the potent PYY- induced bradycardia is due to
potentiation of the cardiac baroreflex or is caused by a direct negative chronotropic action on the heart.

P09-03 Transfer function analysis reveals that trout pituitary adenylate cyclase activating polypep-
tide (PACAP) and vasoactive intestinal peptide (VIP) decrease baroreflex sensitivity in trout

Frédéric Lancien1*, Nagi Mimassi1, J. Michael Conlon2, Jean-Claude Le Mével1 
1 Université Européenne de Bretagne, Université de Brest; INSERM U650, Laboratoire de Neurophysiologie, IFR 148
ScInBioS, CS 93837, 29238 Brest Cedex 3; CHU de Brest, France; 2 Department of Biochemistry, Faculty of Medicine
and Health Sciences, United Arab Emirates University, 17666 Al Ain, United Arab Emirates
E-MAIL: FREDERIC.LANCIEN@UNIV-BREST.FR

Pituitary adenylate cyclase-activating polypeptide (PACAP) and vasoactive intestinal peptide (VIP) belong to the
secretinglucagon superfamily of peptides. PACAP and VIP share sequence similarities and these peptides have
been remarkably well conserved from fish to mammals. Our recent studies have shown that in trout, the intracere-
broventricular (ICV) injection of picomolar doses of trout PACAP but not VIP produced a slight but significant
increase in mean dorsal aortic blood pressure with no significant change in heart rate. The lack of heart rate
response to elevation of blood pressure suggests that the baroreflex sensitivity (BRS) may be depressed following
ICV PACAP. Therefore, the aim of this study was to examine in our experimental model, the unanesthetized rain-
bow trout Oncorhynchus mykiss, whether PACAP and VIP are involved centrally in the regulation of the BRS.
Cross spectral analysis techniques using a fast Fourier transform algorithm were employed to calculate the coher-
ence, phase and transfer functions between spontaneous fluctuations of systolic arterial blood pressure (SAP) and
R-R intervals (R-Ri) of the electrocardiogram. The transfer function provides a measure of the degree to which the
input signal (SAP), at a given frequency, appears in the output (R-Ri) energy. The BRS (msec/kPa) was estimat-
ed as the mean of the gain of the transfer function between SAP and R-Ri when the coherence was high. The power
spectral density of SAP and R-Ri, reflecting the SAP and R-Ri variabilities were also determined. Compared to the
vehicle-injected group of trout (n= 16), ICV administration of a threshold dose of 50 pmol PACAP (n=8) and VIP
(n=8) did not significantly change the overall variability of R-Ri but attenuated the high frequency component
located in the 0.1-0.2 Hz frequency band. In contrast, the spontaneous variability of SAP was significantly
increased (vehicle: 3971 ± 595 kPa²/Hz versus PACAP: 13981 ± 5442 kPa²/Hz or versus VIP: 10247 ± 5228
kPa²/Hz, P< 0.05). The coherence value between SAP and R-Ri was decreased but remained significant, the gain
of the transfer function was also reduced whereas the transfer phase remained unchanged indicating that the BRS
was significantly reduced (vehicle: 2914 ± 311 msec/kPa versus PACAP: 1150 ± 369 msec/kPa or versus VIP:
1693 ± 250 msec/kPa, P < 0.05). To our knowledge, our results demonstrate for the first time in any vertebrate
class that exogenously administered PACAP and VIP act on the brain to reduce the BRS and suggest that these
endogenous peptides might be implicated in the central control of baroreflex functions. 
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P09-06 Effects of crustacean hyperglycemic hormone (CHH) on carbohydrate metabolism-related
enzymes in the kuruma prawn, Marsupenaeus japonicus 

Chiaki Nagai1*, Hideaki Mabashi-Asazuma2, Shinji Nagata1, Hiromichi Nagasawa1 
1:Department of Applied Biological Chemistry, Graduate School of Agricultural and Life Sciences, The University of
Tokyo, Japan; 2:Department of Molecular Biology, the University of Wyoming, USA 
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In crustaceans, eyestalk ablation causes various physiological events, including decrease of the hemolymph
glucose level by lacking of a neuropeptide, crustacean hyperglycemic hormone (CHH). Although the hyper-
glycemic activity of CHH is well documented, little has been investigated on its functional regulation at a
molecular level. In this study, to clarify the mechanism of the regulation, we analyzed the effects of CHH on
glycogen metabolism and gluconeogenesis.
We first cloned cDNAs encoding four carbohydrate metabolism-related enzymes; glycogen phosphorylase
(MjGP), glycogen synthase (MjGS), fructose 1,6-bisphosphatase (MjFBPase), and phosphoenolpyruvate car-
boxykinase (MjPEPCK) from Marsupenaeus japonicus by degenerate PCR, and then analyzed their expression
levels by RT-PCR. The results showed that eyestalk ablation two days before the experiment decreased the
mRNA level of MjGP, while this treatment increased that of MjGS in a main tissue for glycogen storage,
hepatopancreas as well as in other tissues, indicating that the eyestalk-ablated prawns declined to the metabolic
condition for glycogen accumulation. On the other hand, little changes in the levels of MjFBPase and MjPEPCK
were observed, indicating that hypoglycemic condition caused by eyestalk ablation might not be due to hormon-
al regulation via gluconeogenesis. We next analyzed the mRNA levels of the four enzymes in the hepatopancreas
and muscle by ex vivo stimulation of CHH. Quantative RT-PCR analyses showed that the mRNA levels of these
enzymes in the examined tissues did not change after 1 hour exposure to 100 nM CHH, indicating that carbohy-
drate metabolism may not be transcriptionally regulated by CHH at least in a short period.

P09-05 Brain extirpation stimulate PACAP expression in the central nervous system of the earthworm 

Andrea Lubics1, B. Horváth2, Ildiko Somogyi2, Dora Gunszt2, Akos Boros2, Edit Pollak2, Jozsef Nemeth3, Dora
Reglodi1, Laszlo Molnar2 
1 Department of Anatomy, University of Pecs, Hungary; 2 Department of General Zoology, University of Pecs, Hungary;
3 Department of Pharmacology and Pharmacotherapy, University of Debrecen, Hungary 
E-MAIL: ANDREA.LUBICS@AOK.PTE.HU

Recently, we have shown the distribution of PACAP- and PAC1-receptor like immunoreactivity (IR) in the
nervous system of the earthworm, E. fetida. It is now well-established that PACAP is a neurotrophic factor,
playing important roles in the development of the nervous system and regeneration of neural processes in ver-
tebrate animals. Based on the apparent evolutionary conservation of PACAP and on the several common
mechanisms of vertebrate and invertebrate nervous regeneration, the question was raised whether PACAP has
any role in the regeneration of the earthworm nervous system. As a first step, we studied the distribution, con-
centration, and time-course of PACAP-like IR in the central nervous system of control and brain extirpated
animals by RIA. A strong upregulation of PACAP-like immunoreactivity was observed in the subesophageal
ganglion after brain extirpation. A decreasing gradient of PACAP-like molecules from the subesophageal gan-
glion to circumpharyngeal connectives was found in regenerating earthworms if the connectives were cut. If
circumpharyngeal connectives were cauterized, PACAP-like compounds accumulated in the connectives, sug-
gesting that neural processes could transport these compounds to the site of regeneration. Our present results
show that the injury of the central nervous system stimulates the synthesis of PACAP/PACAP-like peptides in
neural structures of earthworms, suggesting trophic functions in earthworm neural structures similarly to ver-
tebrate species. 
(Support: OTKA: K72592; 78480; K75965, Bolyai Scholarship, ETT, AOK Research Grant 2009) 
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P09-08 Examination of the role of crustacean hyperglycemic hormone 
in stress response using the whiteleg shrimp, Litopenaeus vannamei 

Junpei Shinji1,2*, T. Okutsu3, B. J. Kang3, T. Ohira4, M.N. Wilder3
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Appropriate response to stress is important for animals to adapt to environmental change. Stress response is
often mediated by hormones, which have the effect of increasing energy supply. While there is an abundant
knowledge of stress hormones in vertebrates, much less is known concerning those in invertebrates. Thus, in
this study, we aimed to clarify stress hormones in a crustacean species. To this end, we focused on peptides
classified in the crustacean hyperglycemic hormone (CHH) family, some of which possess hyperglycemic
activity. We chose Litopenaeus vannamei as the model animal, and emersion stress as the experimental stress
factor. Firstly, we analyzed CHH contents in the sinus glands by HPLC to clarify which CHHs show response
to stress. It was seen that one of the CHHs in L. vannamei, SGP-G, decreased significantly when animals were
exposed to stress. In Western-blotting analysis of hemolymph, SGP-G was detected from only animals
exposed to stress. These results suggest that SGP-G is excreted from the sinus glands to the hemolymph when
animals are placed under stressful conditions. Next, we examined the effects of SGP-G on hemolymph glu-
cose levels in animals injected with SGP-G. Glucose levels in the hemolymph increased in animals placed
under stressful conditions as well as in those injected with SGP-G. Thus, this study indicated that some CHHs
mediate energy supply as a stress response, and may serve as stress hormones in crustaceans. 

P09-07 LC/MS analysis of peptide hormones and their processing in the larval 
and adult Drosophila melanogaster midgut 

Wencke Reiher1*, Jörg Kahnt2, Stefan Baumeister3, Christian Wegener1 
1 Department of Biology, Animal Physiology, Philipps University of Marburg, Germany; 2 Max Planck Institute for
Terrestrial Microbiology, Ecophysiology, Marburg, Germany; 3 Department of Biology, Parasitology, Philipps University of
Marburg, Germany 
E-MAIL: REIHER@STAFF.UNI-MARBURG.DE

Peptide hormones play important roles in the regulation of many physiological processes. In mammals, peptide
signals originating from the nervous system, the digestive tract and adipose tissue influence satiety and energy
balance. Also for insects, it has been shown that metabolism and food intake are regulated by neuropeptide hor-
mones, some of which are both structurally and physiologically homologous to vertebrate peptides. In contrast,
little is known about the functions and structures of regulatory peptides from endocrine cells of the insect gut. 
In the last years, we characterized the peptide hormone complement of the neurohemal organs of Drosophila by
direct mass spectrometric profiling. We have now extended this work and report here on the first chemical char-
acterization of the peptidome of midgut endocrine cells in Drosophila by capillary RP-HPLC and off-line
MALDI-TOF/TOF mass spectrometry. 
Our results corroborate existing immunofluorescent data and show that midgut endocrine cells produce members of
at least 7 families of regulatory brain-gut peptides. The amino acid sequences of the processed molecules are in
accordance with peptides found in the nervous system. Thus, there seem to be identical processing pathways in both
neuroendocrine and gut endocrine tissue. The amon gene of Drosophila codes for a homolog of the vertebrate pro-
hormone convertase 2. Recent data suggest that AMON plays a key role in the processing of neuropeptide hormones
and is expressed also the midgut. By immunofluorescent double stainings, we found amon-Gal4 driven GFP expres-
sion to be colocalized with different peptide hormones in midgut endocrine cells of 3rd instar larvae. Furthermore,
restrained AMON availability strongly affected peptide hormone signals in LC/MS analysis of midgut tissue. 
In conclusion, we chemically identified the peptidome of the Drosophila midgut and provide evidence for a func-
tional role of AMON in the proteolytical processing of peptide hormones from midgut endocrine cells. 
Supported by the German Science Foundation (DFG grant WE 2652/4-1 to CW).
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P09-10  Intracellular calcium signaling is essential for coelomocyte activation in earthworm 

Balázs Opper1,2*, Péter Németh1, Péter Engelmann1 
1 Department of Immunology and Biotechnology, Clinical Center; 2 Department of Anatomy, Faculty of Medicine,
University of Pécs, Hungary
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Calcium signaling is basically important in the activation of innate and adaptive immunity; however, the evo-
lutionary aspects are not clarified yet. Currently limited data are available about intracellular calcium levels of
coelomocytes, cellular mediators of earthworm immunity. We aimed to observe basal and induced Ca2+ lev-
els of coelomocyte subgroups after various stimulations in Eisenia fetida and Allolobophora caliginosa using
the Fluo3-AM Ca2+-sensitive dye. E. fetida chloragocytes had the highest basal Ca2+ levels among subpop-
ulations; however there was no detectable Ca2+ influx after any stimuli, while coelomocytes showed strong
Ca2+ increase after ionomycin treatment, which could be attenuated using the PMA phorbol ester. A. caligi-
nosa coelomocytes showed a weak response to ionophore, while chloragocytes, similar to those in E. fetida,
exhibited no changes after this stimulation. Intracellular calcium is mainly stored in the endoplasmic reticu-
lum of coelomocytes as proved by thapsigargin treatments. Among several mitogens only phytohemagglutinin
caused increased Ca2+ level in E. fetida coelomocytes, but not in A. caliginosa coelomocytes. Moreover, the
bacterial chemoattractant fMLP revealed calcium influx of Eisenia coelomocytes. For the first time we
observed various basal Ca2+ levels and sensibility to Ca2+ influx inducers (including mitogens and chemoat-
tractant) of coelomocyte subgroups using flow cytometry. These observations suggest that Ca2+ influx and
signal transduction may play crucial roles in the innate immunity of the earthworm.

P09-09 Antioxidant effect of adipokinetic neuropeptides in Spodoptera littoralis 

Josef Vecera1,2*, Dalibor Kodrík1,2, Axel Mithöfer3, Natraj Krishnan4 
1 Institute of Entomology, Biology Centre, Academy of Sciences, University of South Bohemia, Branišovská 31, 370 05
Èeské Budìjovice, Czech Republic; 2 Institute of Entomology, Biology Centre, Faculty of Science, University of South
Bohemia, Branišovská 31, 370 05 Èeské Budìjovice, Czech Republic; 3 Max Planck Institute for Chemical Ecology, Hans-
Knöll-Strasse 8, 07745 Jena, Germany; 4 Department of Zoology, Oregon State University, 3029 Cordley Hall, Corvallis,
OR, USA 
E-MAIL: JOZA@CENTRUM.CZ

Degradation of plant allelochemicals in digestive tract of herbivorous insect is often associated with a produc-
tion of oxidative radicals which could trigger extensive oxidative stress (OS) and subsequent damage of vital
tissues. Considerable OS was elicited in gut of the Egyptian moth larvae Spodoptera littoralis after feeding on
the diet supplemented with tannin (natural plant allelochemical). Besides an indisputable role in energetic
metabolism, some of the insect adipokinetic hormones (AKHs) have been recently proven to enhance antiox-
idant response in two insect species (the firebug Pyrrhocoris apterus and the potato beetle Leptinotarsa decem-
lineata) after exposure to OS induced by a herbicide paraquat. Here, an antioxidative effect of two neuropep-
tides from AKHs family (Manse-AKH and Helze-HrTH) in S. 
littoralis 6th instar larvae gut after feeding on 5% tannin diet has been examined. Individual as well as simul-
taneous effect of both hormones has been studied. Extent of the OS after the hormonal treatment has been
determined by measuring of protein carbonylation and activity of three enzymes: catalase, ascorbate peroxi-
dase and glutathione-S-transferase with peroxidase activity. 
Supported by grant No. 522/10/1215 (Czech Science Foundation, DK) and No. 062/2008/P (GAJU, JV)
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P10-02 Insulin and IGF-I effects on the proliferation of an osteoblast primary culture 
from seabream (Sparus aurata)

Encarnación Capilla*, Laura Acerete, Isabel Navarro and Joaquim Gutiérrez 
Department of Physiology, Faculty of Biology, University of Barcelona, Barcelona  Spain
E-MAIL: ECAPILLA@UB.EDU

Bone deformities in several fish species, like seabream (Sparus aurata), are currently a main problem in aqua-
culture. In order to gain knowledge on fish bone development and skeletal growth, a primary cell culture model
has been established from vertebra of seabream. The initial fibroblastic phenotype of the cells changes to a
more polygonal shape throughout the culture, and the addition of an osteogenic medium containing ascorbic
acid, β-glycerophosphate and calcium chloride, promotes the deposition of minerals in the extracellular matrix
(ECM). The capacity of the cells to differentiate into osteoblasts and to mineralize the ECM has been evalu-
ated using von Kossa and Alizarin red staining after three weeks of growing on osteogenic medium. Also, the
cells have been induced to differentiate into adipocytes, by the addition of an adipogenic medium consisting
on insulin, dexamethasone, IBMX and lipid mixture, and the accumulation of lipids into the cells has been
detected with Oil Red O staining, demonstrating the pluripotentiality of these cells. 
The viability and proliferation of the osteogenic cells has also been analyzed using the MTT assay based on
the reduction of the tetrazolium salts under normal and mineralizing conditions at different days along the cul-
ture (0, 5, 10, 15 and 20 days). At all times, the cells showed an increased rate of proliferation in the presence
of osteogenic medium. Subsequently, the effects of insulin (1, 10 and 100 nM) and IGF-I (0.1, 1 and 10 nM)
on cell proliferation have been evaluated at day 3 of the culture in the presence of 2% fetal bovine serum. IGF-
I significantly stimulated the proliferation of the cells in a dose response manner, while insulin had only slight
effects. Next, the hormonal regulation of osteoblast differentiation will also be analyzed. 
In summary, a primary culture of seabream osteoblasts has been characterized. This cellular system can be a
good model to identify the molecules involved in the process of osteoblastogenesis in fish and its endocrine
regulation; and to study bone development to contribute to improve the quality of the product in aquaculture. 
Supported by the projects from the "Ministerio de Ciencia e Innovación" (MICINN) AGL2008-00783 and
AGL2009-12427, the "Xarxa de Referència de Recerca i Desenvolupament en Aqüicultura de la Generalitat
de Catalunya" and by the project from the European Union LIFECYCLE (EU-FP7 222719). 

P10-01 Characterization of growth hormone in green iguana (Iguana iguana)

Jose Avila Mendoza*, Martha Carranza Salas, Maricela Luna Munoz, Carlos Aramburo de la Hoz
Instituto de Neurobilogia, Universidad Nacional Autonoma de Mexico
E-MAIL: MGL182@HOTMAIL.COM

Growth hormone (GH) is a protein studied in many vertebrates, however few studies exist on reptiles. The
hypophysis of green iguana is constituted by pars distalis and pars nervosa, divided by pars intermedia more
developed in this species. The present study describes GH in green iguana (giGH) purified from hypophysis
by immunoaffinity chromatography using anti-chicken GH (cGH) antiserum. The giGH has a weight of 22
kDa and a molecular variant mass of 44 kDa as determinated by Western blot. Furthermore, the giGH has at
least four charge variants between 6.2-7.4 isoelectric point.The giGH cDNA consisted of 1016 bp that encod-
ed a prehormone of 218 aa. The mature protein has 191 aa and a signal peptide of 27 aa. The phylogenetic
analysis of giGH shows crocodiles and turtles are closer to birds, but the iguana (squamata) goes in other
branch. Although in situ hibridization and immunohistochemistry was found the somatotropes distribution in
the caudal region of the pars distalis. These cells have a diameter of 6.5 -10 ƒÊm with granules of 250-300 nm
where the giGH is stored.
This protect was supported by CONACyT and the PAPIT, UNAM. 
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P10-04 The deubiquitinating enzyme mUBPy in the brain and sensory organs 
of mouse during embryonic development

Marta d'Amora1*, C. Angelini1, G. Berruti2, M. Marcoli3, M.G. Aluigi1, M. Vallarino1
1 Department of Biology, University of Genoa, Italy; 2 Department of Biology, University of Milan, Italy; 3 Department
of Experimental Medicine, University of Genoa, Italy 
E-MAIL: MARTA.DAMORA@HOTMAIL.IT

Mouse UBPy (mUBPy) belongs to the family of ubiquitin-specific processing proteases (UBPs). In this study
we have investigated the expression of mUBPy in the brain and sensory organs of mouse at different embry-
onic stages (E9, E11, E13, E15, E17, E19) and during the postnatal stages P0, P1, P2, P4 and P5 using Western
blot and immunohistochemistry. 
mUBPy-immunoreactive cell bodies first appeared at stage E11 in several brain regions, particularly in the
walls surrounding the vesicles and the ventricles. Subsequently, at stage E13, new mUBPy-positive cells
appeared in the corpus striatum, the caudate nucleus, the thalamus, the epithalamus, the hypothalamus and the
pons. At E15 the mUBPy pattern was very similar to that observed at E13, whereas at stage E17 mUBPy-
immunoreactivity significantly decreased and a high number of mUBPy-immunoreactive cells was found only
to line the third ventricle and within the mantle layer of the fourth ventricle. At E19 and P0, no mUBPy-
immunoreactive element was found in the brain. At the postnatal stages P2 and P5, mUBPy-positive cells were
detected in all subdivisions of the brain, with high concentrations in several cortex regions. Double labelling
with the mUBPy antiserum and antisera against specific cells markers showed that the enzyme is expressed
both in neurons and astrocytes.
Outside the brain, mUBPy was detected, from stage E11, in the eye, within the lens and the cornea, the inner
ear, at level of the cochlear and vestibular systems and in the olfactory epithelium. The spatio-temporal expres-
sion of mUBPy suggests that the enzyme may be involved in neuroregulatory processes during embryogenesis. 

P10-03 The knockdown of the maternal estrogen receptor-beta2 mRNA affects embryo transcript
contents and larval development in zebrafish 

Andrea Celeghin, Benato Francesca, Pikulkaew Surachai, Colombo Lorenzo, Dalla Valle Luisa 
Department of Biology, University of Padua, Padua, Italy 
E-MAIL: ANDREA.CELEGHIN@UNIPD.IT

In zebrafish, vitellogenic oocytes can incorporate significant amounts of 17beta-estradiol released from nearby
granulosa cells according to a first-order kinetics, since the steroid low polarity ensures high permeability and
affinity for yolk lipids. Estrogen bioactivity is likely, because the maternal mRNA for the estrogen receptor-beta2
(erbeta2) is highly expressed in ovulated oocytes. This transcript is available for translation in the embryo until
its sharp decline from 4 to 8 hours post-fertilization (hpf), being replaced by low levels of zygotic erbeta2 mRNA
from 24 hpf to hatching at 48 hpf, as determined by qRT-PCR. Estrogen receptors-alpha and -beta1 are only
expressed zygotically at low levels from 24 hpf onwards. To test the functional role of maternal erbeta2 mRNA,
1-or 2-cell embryos were injected with 10.3 ng each of morpholino to knockdown translation (ATGMO) of both
maternal and zygotic erbeta2 transcripts, missplicing morpholino (splicMO) to block post-transcriptionally the
zygotic transcript alone, and a nonspecific morpholino (stdMO) as a control. Treatment with ATGMO caused
severe malformations in 63% of 1-5 dpf larvae, as compared to 10-11% in those treated with splicMO and stdMO.
Defects included body growth delay and curved shape, abnormal brain and splanchnocranium development,
enlarged and hemorrhagic pericardial cavity, uninflated swim bladder and rudimentary caudal fin with aberrant
circular motion. Affected larvae could survive for only 12-14 days. Co-injection of an anti-p53 MO failed to res-
cue the ATGMO-phenotypes, eliminating the possibility of off-target effects. Pangenomic microarray analysis
revealed that 240 and 219 significantly expressed transcripts were up- and down-regulated, respectively, by
maternal ERbeta2 protein deficiency in 8-hpf ATGMO-embryos. Also at 48 hpf, 162 and 120 presumably zygot-
ic transcripts were up- and down-regulated, respectively, but only 18 were in common with each of the 8-hpf sets.
Whole-mount in situ hybridization revealed an intensified expression of the genes six3.1 and emx1 in ATGMO-
embryos at 24-48 hpf, as compared to controls. These findings suggest the involvement of maternal erbeta2
mRNA in the epigenetic programming of zebrafish development. 
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P10-06 Expression of PINK1 in the zebrafish D. rerio during development 
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PINK1 is a highly conserved 581 amino acid serine/threonine kinase that possesses an N-terminal mitochon-
drial targeting sequence. In spite of its predicted ubiquitous distribution, several evidence showed that the
enzyme is present in discrete cell populations. 
In this study, we have investigated by Western blot analysis and immunohistochemistry the expression of
PINK1 in the brain and eye of zebrafish during development. We detected two PINK1-positive bands in the
whole zebrafish lysates: a smaller one, of 33 kDa, and a larger one, of 66 kDa, as early in zebrafish larvae at
48 hpf and throughout development up to 5-day larva. 
According with Western Blot analysis, PINK1-immunoreactivity appeared in the brain at 48 hpf.
Immunoreactive cells were confined to some regions of the medulla oblongata and the hypothalamus. The
expression was also maintained at later stage of development in 5-day larva in the same regions. At this stage
a new expression domain appeared in the lens and in the retina of the eye and in the neuromasts of the lateral
line. Outside the nervous system PINK1 was also expressed in the muscle and in the gut. 
In the developing nervous system a similar expression of PINK1 has been reported for comparable stages of
mouse development. Finally, our data showed a restricted expression pattern of PINK1 suggesting an involve-
ment of this enzyme in developmental pathway linked to neuroregulatory mechanism. 

P10-05 Identification of PINK1 in the brain, eye and ear of mouse during embryonic development 

Marta d'Amora1*, M. Marcoli2, C. Angelini1, A. Mandich1, C. Cervetto2, M. Vallarino1
1 Department of Biology, University of Genoa, Italy; 2 Department of Experimental Medicine, University of Genoa, Italy 
E-MAIL: MARTA.DANORA@HOTMAIL.IT

PINK1 is a 581 amino acid protein with a serine/threonine kinase domain and an N-terminal mitochondrial tar-
geting motif. The enzyme is expressed in the brain as well as in several tissues such as heart, skeletal muscle,
liver, kidney, pancreas and testis. In the present study, we have investigated by Western blot analysis and
immunohistochemistry the presence and distribution of PINK1 in the brain, eye and inner ear of mouse dur-
ing embryonic development. In the brain we detected a PINK1 molecular form of 66 kDa. Immunoreactive
perikarya first appeared at stage E15 in the diencephalon within the thalamus, the hypothalamus, the periven-
tricular layers of the third ventricle and in the rhombencephalon at level of the pons. Subsequently, new
PINK1-positive neurons were found in the midbrain within the floor and the periventricular layers of the ven-
tral wall of the mesencephalic vesicle (stage E17) as well as in the neopallial cortex, the tegmentum of the mid-
brain and the periventricular region of the caudal part of the rhombencephalon (stage E19). At P0,
PINK1immunoreactive cells appeared in the striatum, the mantle layer and caudal part of the medulla oblon-
gata and the cerebellum. The spatio-temporal expression of PINK1 and its heterogeneous distribution suggest
that the enzyme might be involved in neuroregulatory processes during embryogenesis.
In the eye, PINK1-immunoreactivity was found in lens and in the cornea, whereas in the inner ear the enzyme
was expressed in the ependymal and subependymal cells of the saccule and in the semicircular canals indicat-
ing that PINK1 plays a role in the development of these sensory organs.
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P10-09 The brown shrimp (Crangon crangon L.) ecdysone receptor complex: cloning, structural
modeling of the ligand-binding domain and functional expression in an EcR-deficient
Drosophila cell line 
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The cDNAs encoding ecdysone receptor (EcR) and retinoid X receptor (RXR) were cloned and sequenced
from brown shrimp Crangon crangon (Crustacea: Decapoda), a common faunal species and commercially
important in the North-West European coastal waters. A 3D model of the ligand binding domain (LBD) of EcR
was created and docking of ponasterone A (PonA) was simulated in silico. Finally, we report the transfection
of expression plasmids for these receptors in the mutant Drosophila L57-3-11 cell line. Through an ecdysone
responsive reporter assay we clearly prove the functionality of shrimp ecdysone receptor in the transfected cell
line. Our results indicate that the Drosophila cell line and in silico LBD modeling can be used to study the
function of crustacean ecdysone receptors and be applied to assess endocrine disrupting effects on non-target
crustacean species.

P10-07 Molecular cloning and characterization of Dmc1, a meiosis-specific gene, from the whiteleg
shrimp, Litopenaeus vannamei 

Tomoyuki Okutsu1*, B.J. Kang1, M. Miwa2, G. Yoshizaki2, M.N. Wilder1
1 Japan International Research Center for Agricultural Sciences, Ibaraki, Japan; 2 Tokyo University of Marine Science
and Technology, Tokyo, Japan 
E-MAIL: OKUTSU@AFFRC.GO.JP

The molecular events of meiosis are highly conserved among eukaryotes. In meiosis, the recombination of
maternal and paternal genomic information occurs via homologous recombination. In mammals, the Dmc1
gene is known to be expressed specifically in meiosis-stage germ cells, and the DMC1 protein is critical for
the proper pairing and synapsis of homologous chromosomes leading to homologous recombination. However,
in Crustacea, meiotic events are at present poorly understood. In this study, in order to obtain a better under-
standing of meiosis in Crustacea, the Dmc1 homologue gene was partially cloned from the whiteleg shrimp,
Litopenaeus vannamei, using a homology cloning approach. The cDNA sequence obtained in this study
showed a high level of identity to black tiger shrimp Dmc1 homologue (95%), deer tick Dmc1 homologue
(72%), and zebrafish Dmc1 homologue (69%). Phylogenetic analysis revealed that the sequence belonged to
the Dmc1 family, but not the RecA nor Rad51 family which are Dmc1 homologues but do not show meiosis-
specific expression. It was confirmed by RT-PCR analysis that the transcripts are specifically expressed in the
gonads. These results indicated that the sequence obtained in this study was a partial sequence of the L. van-
namei Dmc1 (LvDmc1) homologue gene. Moreover, RT-PCR results suggest that LvDmc1 is expressed
specifically during meiosis, and may be involved in homologous recombination in Crustacea. 
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P10-11 Potential of de novo ecdysteroid biosynthesis in the testis of Spodoptera littoralis 
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Ecdysteroids are the key hormones in insect growth and development, and the prothoracic glands are known
as the major source of ecdysteroid biosynthesis during postembryonic development. To date, six important
genes, a Rieske-domain protein neverland and five cytochrome P450 hydroxylases named Halloween genes
(CYP307A1, spook; CYP306A1, phantom; CYP302A1, disembodied; CYP315A1, shadow; CYP314A1,
shade) involved in the ecdysteroids biosynthesis, were identified and studied thoroughly. On the other hand,
over the last few decades there have been several reports on ecdysteroid production in testis and the triggering
factor, Lymantria testis ecdysiotropin (LTE), while the molecular aspects are not fully understood. Therefore,
we used the gene expression of these six essential genes as a criterion of de novo ecdysteroids biosynthesis,
and focused on the sixth (last) instar period in the cotton leafworm, Spodoptera littoralis, which is an impor-
tant lepidopteran insect causing high damage in agriculture. In testis, the titer of ecdysteroids showed two
peaks: a small peak at day 2 and a large peak at day 4 in the last instar, being similar to the hemolymph ecdys-
teroid titer. All the genes were expressed in testis, but the expression pattern did not concert with the ecdys-
teroid titer. Since there are some reports that the ecdysteroids are synthesized in testis sheath part, we com-
pared the expression of these genes in whole testis and in testis sheath only. The expression pattern of never-
land and shade showed no difference between whole testis and testis sheath, while that of the other genes was
significantly different. Furthermore, we measured the ecdysteroid composition in hemolymph and testis at day
2 and day 4 in the last instar. Finally the results are discussed in relation to potency of ecdysteroid biosynthe-
sis in testis. 

P10-10 The RXR receptor: a target of endocrine disruption in the brown shrimp (Crangon crangon L.)? 

Guy Smagghe1, Yves Verhaegen1,2,3, Ellen Renders1, Koen Parmentier2, Luc Swevers4, Pierre Rougé5, Wim De Coen3,
Kris Cooreman2
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Biochemistry and Toxicology, Department of Biology, University of Antwerp, Belgium; 4 Institute of Biology, Insect
Molecular Genetics and Biotechnology, National Center for Scientific Research "Demokritos", Athens, Greece; 5 Surfaces
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The arthropod retinoid-X-receptor (RXR) influences the nuclear signalling of many other nuclear receptors,
such as the ecdysteroid receptor (Wu et al., 2004), through heterodimerization. It is likely that RXR isoform
expression is tissue dependent and as such the influence of RXR on nuclear signalling is tissue specific. Here
we report the cloning of four RXR isoforms of the North Sea brown shrimp Crangon crangon, an economical
and ecological important species. We compared the expression of these isoforms in tissues of brown shrimp
through semi-quantitative RT-PCR. 
Furthermore, we modelled the ligand binding domain of CrcRXR and docked tributyltin (TBT) in silico. TBT
is an important marine contaminant and acts as a potent nanomolar activator of RXR, as observed in Daphnia
magna (Wang and LeBlanc, 2009). Finally we exposed brown shrimps to TBT and investigated the effect on
RXR isoform expression. 
References 
Wang, Y.H., LeBlanc, G.A., 2009. Interactions of metylfarnesoate and related compounds with a crustacean
retinoid X receptor. Mol. Cell. Endocrinol. 309, 109-116. 
Wu, X.H., Hopkins, P.M., Palli, S.R., Durica, D.S., 2004. Crustacean retinoid-X receptor isoforms: distinctive
DNA binding and receptor-receptor interaction with a cognate ecdysteroid receptor. Moll. Cell. Endocrinol.
218, 21-38. 



116

P10-13 Relationship between larval-pupal metamorphosis and gene expression 
of insulin-like peptide and insulin receptor in Spodoptera littoralis
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Insulin-like peptides (ILPs) affect a wide variety of biological events, such as metabolism, lifespan, growth
and reproduction. Two ILPs (Sl-ILP1 and Sl-ILP2) were identified in the cotton leafworm, Spodoptera lit-
toralis, while the functions and developmental characters are not fully understood. In the present study, we
identified the partial sequence of the S. littoralis insulin receptor (Sl-InR) in addition to Sl-ILPs, and followed
the expression profile of these genes during larval-pupal development. Sl-ILP1 and Sl-ILP2 were specifically
expressed in brain, and their gene expressions were gradually decreased in concert with larval-pupal develop-
ment. On the other hand, Sl-InR was expressed in all the selected tissues (brain, testis, fat body, Malpighian
tubules, prothoracic glands, midgut), though the gene expression pattern was different among the tissues.
Interestingly, the gene expression pattern of Sl-InR in fat body seemed to relate with larval-pupal development.
In a parallel experiment, the juvenile hormone mimetic methoprene was able to prolong the larval period, and
the gene expression of Sl-ILPs and Sl-InR was affected. These results clearly showed the relationship between
gene expression of Sl-ILPs and larval-pupal development, and suggested the effect of Sl-ILPs may be con-
trolled by not only Sl-ILPs expression but also Sl-InR expression.

P10-12 High-throughput screening of ecdysone agonists using a dipteran-specific EcR reporter assay 

Luc Swevers*, Thomas Soin, Luc Swevers, Georgia Kotzia, Kostas Iatrou, Colin R. Janssen, Pierre Rougé, Toshiyuki
Harada, Yoshiaki Nakagawa, Guy Smagghe 
Institute of Biology, Insect Molecular Genetics and Biotechnology, National Center for Scientific Research
"Demokritos",Athens, Greece
E-MAIL: SWEVERS@BIO.DEMOKRITOS.GR

Diacylhydrazine (DAH) analogs were developed as a new group of insect growth regulators, called ecdysone
agonists or molting accelerating compounds. These DAHs manifest their toxicity via interaction with the
ecdysone receptor (EcR) in susceptible insects as does the natural molting hormone 20-hydroxyecdysone
(20E). A notable feature is their high activity and specificity against lepidopteran insects, raising the question
whether non-lepidopteran-specific analogs can be isolated. 
We have developed a dipteran specific reporter-based screening system with transfected S2 cells of Drosophila
melanogaster to discover and evaluate compounds with ecdysone agonistic or antagonistic activity. A library
of non-steroidal ecdysone agonists with 150 DAH, 6 acylaminoketon (AAK) and 7 tetrahydroquinoline (THQ)
analogues was tested. None of the compounds was as active as 20E. Of note was the identification of two THQ
compounds with activity in S2 but not in lepidopteran cells, confirming the relative specificity of this group of
compounds towards dipteran insects. Although marked differences in activity exist with respect to the activa-
tion of EcR between dipterans and lepidopterans, there exists a positive correlation between the median effec-
tive dose values in S2 and lepidopteran cells. 
In parallel, in silico modeling of the ligand-binding domain of Drosophila EcR (DmEcR) and comparison with
the structure of its lepidopteran counterpart reveals the absence of a second lobe at the bottom of the ecdysone-
binding pocket for DmEcR, which prevents the anchoring of the B-ring of DAH. The structural models there-
fore offer an explanation for the differences in binding activity and activation potential between dipteran and
lepidopteran receptors.
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P10_14 Teneurin C-terminal Associated Peptides (TCAPs): a conserved peptide system in metazoans
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1 Department of Cell and Systems Biology, University of Toronto, Canada; 2 Ontario Institute of Cancer Research, MaRS
Centre, Toronto, Canada 
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Oxygen is one of the central components driving life processes. As such, oxygen metabolism must be tightly
regulated in order to maintain the delicate balance between oxygen deprivation and oxygen toxicity. Therefore,
elaborate and highly regulated mechanisms must exist to defend against the accumulation of reactive oxygen
species (ROS) and the effects of inadequate oxygen that threaten cellular integrity and survival.
TCAP is found in both deuterostome and protostome metazoans and may be key in helping organisms adapt
to different oxygen levels through its neuroprotective actions. Compared to unicellular animals and bacteria,
multi-cellular metazoans require more sophisticated systems to coordinate responses to change in oxygen ten-
sions. Perhaps for these reasons, there are four TCAP paralogs in vertebrates and only one in invertebrates.
TCAP-1 reduces superoxide radical formation in immortalized brain cells by upregulating the superoxide dis-
mutasecatalase pathway. This present study shows that TCAP-1 treatment increases proliferation and modu-
lates neurite number in immortalized mouse hypothalamic cells under hypoxia. A promising target of TCAP-
1 actions is brain-derived neurotrophic factor (BDNF) due to its survival-promoting effects against the adverse
effects of oxidative stress and hypoxic injury. First, we establish these cells as a suitable model for studying
the interactions between TCAP-1, BDNF and oxygen-related stress. We then observe that TCAP-1 treatment
modulates BDNF protein and leads to differential regulation of BDNF splice variants (I-XA). We hypothesize
that TCAP-1 may confer neuroprotection during hypoxic stress and modulates axonal and neurite outgrowth
by regulating BDNF which can then activate a series of cell survival cascades.









Sauska is the official wine supplier of our conferences.
Wines produced by Sauska use the highest quality fruit, each cluster hand selected. Only indigenous yeast and bacteria are used to carry
out fermentations and all movements of fruit and wine are performed with the use of gravity. Their attention to the details results in expres-
sive wines that truly reflect the beautiful and unique terroirs in Villány.

Taste and take it home!
The following wines can be tested and bought at the GALA DINNER in the Bartók Room of Hotel Palatinus, CECE BANQUET, and
EXCURSION TO ORFÛ. You will also have the opportunity to meet a famous sommelier from Sauska winery at the CECE BANQUET.

Rosé 2009 (taste or buy it at the EXCURSION TO ORFÛ) Character: Due to the vintage, this is a deep colored rose with a nose of wild
strawberries, raspberry, and elderberry with mild floral notes. In the mouth, it combines its gentle acidity with lush fruit, resulting in a bold
vibrant wine. Acid: 5.5 g/l, Alcohol: 13.8%.
Sauska Siller Cuvée (taste or buy it at the CECE BANQUET dinner ) Character: A rich dark rose the colour of fresh cherry juice. On
the nose, raspberries, sweet cherries, and strawberry jam burst from the glass. Big, fresh, and juicy in the mouth flavours of candied fruits
linger with the fresh bright finish. Alcohol: 15%
Sauska Cuvée 13 2008 (taste or buy it at the CECE BANQUET dinner) Character: Bright red/purple coloured. This Syrah based cuvee
has a distinct mix of spice and fruit. A very open and giving nose of black currants, plums, and white and black pepper. Great volume in
the mouth, with ripe fruit and spice, a pleasant finish and bold young tannin. Alcohol: 14%
Casino Cuvée 2001 ( taste ot buy it at the CECE BANQUET dinner) Character: Dark gold colour with a hint of amber. A typical vibrant
taste and scent, in which sugar and acidity are in a perfect harmony. Among this wine's remarkably fruity aroma (apricot, fig, walnut, black
tea, propolis, honey, spices and crust), its creamyness is also unforgettable. A suitable wine for desserts, or goose liver. Acid: 7,4 g/l,
Alcohol: 14,0 %
Cuvée 7 2006 (taste or buy it at the CECE BANQUET – wine tasting) Character: Deep red purple colour. Aromas of black fruits and
cherry mingle with anise and graphite. Flavors of sweet black berries, currant and plum exude from a dense core just starting to reveal its
full depth. A bold and ripe wine, the sweet tannins persist, creating a long pleasant finish. Acid: 5.9 g/l, Alcohol: 15%. 
Chardonnay Makár 2007 (taste or buy it at the CECE BANQUET – wine tasting) Character: Yellow-gold with a hint of green. Tropical
fruit and floral nose, with hints of citrus and brioche, well-integrated wood, clean and focused in the mouth with ample acid, and a long
finish with great balance. Acid: 5 g/l, Alcohol: 14.5%.
Sauska Pinot Noir 2008 (taste or buy it at the CECE BANQUET – wine tasting) Character: Warm purple colour. Earthy - forest floor,
and fresh cherry nose, combine with the spice of the new oak barrels. In the mouth, the taste is intense and full with gentle tannins and a
long pleasant finish. Alcohol: 14.3%, Acid: 5.3 g/l.
Sauska Merlot 2006 (limited item, taste or buy it at the CECE BANQUET – wine tasting) Character: Black and ruby coloured wine. An
attractive earthy nose of fresh raspberry and wild strawberry with hints of tobacco and vanilla. Its thick, dense palate opens slowly to reveal
forest fruits and sour cherry. Medium-bodied wine with a long, pleasant finish. Alcohol: 14,7% Acid: 5.4 g/l
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