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From frog to human : the singular contribution of amphibians to the discovery of
mammal ian neuropeptides

“Hubert Vaudry!2, Hervé Tostivint!2, Isabelle Lihrmann!2, Nicolas Chartrel'2, Alain
Fournier23, Jae Young Seong? Kazuyoshi Tsutsui®, Sakae Kikuyama5, Jérome
Leprince!:2, Marie-Christine Tonon!2, J. Michael Conlon®é

(ILaboratory of Cellular and Molecular Neuroendocrinology, INSERM U413, European
Institute for Peptide Research IFRMP 23), University of Rouen, France; 2International
Associated Laboratory Samuel de Champlain; SINRS-Institut Armand Frappier,
University of Québec, Montréal, Canada; 4Laboratory of GPCRs, Korea University,
Seoul, Korea; 5Laboratory of Integrative Brain Sciences, Waseda University, Tokyo,
Japan; 6Dept. of Biochemistry, UAE University, Al-Ain, UAE)
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SP-1
Regulation of neurosteroid production in the frog brain by the endozepine ODN :
Structure-activity relationships and characterization of the receptor

Do Rego J.L.1, Leprince J.1, Luu-The V.2, Pelletier G. 2, Seong J.Y.3, Tsutsui K.4, Tonon
M.C.1, Vaudry H.1

(IINSERM U413, Laboratory of Cellular and Molecular Neuroendocrinology, European
Institute for Peptide Research (IFRMP23), University of Rouen, Mont-Saint-Aignan,
France, 2Laboratory of Molecular Endocrinology and Oncolology, Laval University
Medical Center, Québec, Canada, 3Laboratory of G Protein-Coupled Receptors (GPCR),
Graduate School of Medicine, Korea University College of Medicine, Seoul, Korea,
4Laboratory of Integrative Brain Sciences, Department of Biology, Faculty of Education

and Integrated Arts and Sciences, Waseda University, Tokyo, Japan.)

SP-2
Control of neurosteroid biosynthesis in the frog brain by neuropeptides related to
arginine vasotocin

“Do Rego J.L.!, Seong J.Y.2, Luu-The V.3, Pelletier G.3, Tsutsui K.4, Tonon M.C.1,
Vaudry H.1

(INSERM U413, Laboratory of Cellular and Molecular Neuroendocrinology, European
Institute for Peptide Research (IFRMP23), University of Rouen, Mont-Saint-Aignan,
France, 2Laboratory of G Protein-Coupled Receptors (GPCR), Graduate School of
Medicine, Korea University College of Medicine, Seoul, Korea, 3Laboratory of
Molecular Endocrinology and Oncolology, Laval University Medical Center, Québec,
Canada, 4Laboratory of Integrative Brain Sciences, Department of Biology, Faculty of

Education and Integrated Arts and Sciences, Waseda University, Tokyo, Japan.)
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Cloning and quantitative expression analysis of Kiss2 and Kiss2r genes during
the spawning season in grass puffer, 7akifugu niphobles
©“Md. Shahjahan, Hironori Ando

(Laboratory of Advanced Animal and Marine Bioresources, Graduate School of
Bioresource and Bioenvironmental Sciences, Kyushu University, Fukuoka,
Japan)

HMEARTFUOTHBKISS-2RTFREFOZRADETE
OE)IIE K 1, Yeo Reum Lee2, KAZEIH 1, KIEEE( 1, #)11#3#k 1, Hubert Vaudry3,
Jae Young Seong?, fajJFiFE !

(I REABHK « BHERAFRS - HAEMFES. 2Lab. GPCR, Grad. Sch. Med., Korea
Univ.. 3Lab. Cell. Mol. Neuroendocr., Univ. Rouen)
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From frog to human : the singular contribution of amphibians to the discovery of
mammal ian neuropeptides

“Hubert Vaudry!2, Hervé Tostivint!.2, Isabelle Lihrmann!2, Nicolas Chartrell2, Alain
Fournier23, Jae Young Seong? Kazuyoshi Tsutsui®, Sakae Kikuyama5, dJérome

Leprincel:2, Marie-Christine Tonon®2, J. Michael Conlon®

(ILaboratory of Cellular and Molecular Neuroendocrinology, INSERM U413, European
Institute for Peptide Research IFRMP 23), University of Rouen, France; 2International
Associated Laboratory Samuel de Champlain; 3INRS-Institut Armand Frappier,
University of Québec, Montréal, Canada; 4Laboratory of GPCRs, Korea University,
Seoul, Korea; 5Laboratory of Integrative Brain Sciences, Waseda University, Tokyo,
Japan; 6Dept. of Biochemistry, UAE University, Al-Ain, UAE)

The identification of neuropeptides in ectothermic vertebrates has led to the
discovery of several important novel neuropeptides in the brain of mammals including
human. We have previously observed that the concentration of many neuropeptides in
the brain of amphibians is several orders of magnitude higher than in the brain of
mammals. We have taken advantage of this situation to isolate a number of regulatory
peptides from the brain of the European green frog, Rana esculenta. Through a
peptidomic approach, we have characterized many biologically active peptides that are
orthologous to mammalian neuroendocrine peptides including a-MSH, p-MSH, two
GnRH variants, CRH, PACAP, two tachykinins, NPY, CGRP, CNP, GRP and ODN.
Besides, this project has led to the discovery of several novel neuroendocrine peptides
that were first isolated from frog brain tissue and have subsequently been identified in
mammals. Notably, we have characterized: (i) secretoneurin, a peptide derived from the
post-translational processing of secretogranin II; (iz)the somatostatin-14 (S14) paralog
[Pro2, Met13]S14 together with authentic S14, thereby providing the first evidence for
the occurrence of two somatostatin variants in the brain of a single species; (ii7) the
first tetrapod urotensin II, thus demonstrating that this peptide was not the appanage
of the fish caudal neurosecretoy organ but was also present in the brain of vertebrates;
(Gv) 26FRa, a novel member of the Arg-Phe-NH: family of regulatory peptides.
Orthologs of all these frog neuropeptides have subsequently been identified in rodents
and man and have been found to exert important regulatory functions in mammals.

Supported by grants from INSERM (U413), the International Associated
Laboratory Samuel de Champlain, a STAR exchange program (to JYS and HV), a
JSPS-INSERM exchange program (to K1, SK and HV), the European Institute for
Peptide Research (IFRMP 23), the Platform for Cell Imaging of Haute-Normandie
(PRIMACEN) and the Conseil Régional de Haute-Normandie.
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Regulation of neurosteroid production in the frog brain by the endozepine ODN :
Structure-activity relationships and characterization of the receptor

“Do Rego J.L.1, Leprince J.1, Luu-The V.2, Pelletier G. 2, Seong J.Y.3, Tsutsui K.4, Tonon
M.C.1, Vaudry H.1

(IINSERM U413, Laboratory of Cellular and Molecular Neuroendocrinology, European Institute for
Peptide Research (IFRMP23), University of Rouen, Mont-Saint-Aignan, France, 2Laboratory of
Molecular Endocrinology and Oncolology, Laval University Medical Center, Québec, Canada,
3Laboratory of G Protein-Coupled Receptors (GPCR), Graduate School of Medicine, Korea
University College of Medicine, Seoul, Korea, 4Laboratory of Integrative Brain Sciences,
Department of Biology, Faculty of Education and Integrated Arts and Sciences, Waseda University,
Tokyo, Japan.)

The term endozepines designates a family of peptides isolated from the rat brain on the basis of
their ability to displace benzodiazepines from their binding sites. All endozepines identified so far,
including the octadecaneuropeptide ODN, derive from diazepam-binding inhibitor (DBI), an
86-amino acid polypeptide that acts as an endogenous ligand of central-type benzodiazepine
receptors (CBRs) and modulates GABAAa receptor activityll. We have previously shown that, in the
frog brain, steroid-producing neurons express several subunits of the GABAA/CBR receptor
complex2l. Since, endozepines are involved in the regulation of physiological processes that are also
controlled by neurosteroids such as anxiety, depression, stress and food intake, we have
investigated the possible effect of ODN, the C-terminal octapeptide OP (ODNi1-18) and a series of
analogs on neurosteroid formation. We have observed that glial cells containing ODN-like
immunoreactivity make contacts with neurosteroid-synthesizing neurons. We have also found that
ODN, OP and the cyclic analog cyclo1-sOP stimulate in a dose-dependent manner steroid synthesis
by frog hypothalamic explants. Structure-activity relationship studies revealed that deletion or
Ala-substitution of the Arg! or Pro? residues of OP does not affect the activity of the peptide. In
contrast, deletion or replacement of any of the amino acids of the C-terminal hexapeptide fragment
totally abolished the effect on neurosteroid synthesis. The ODN-, OP- and cyclo1-sOP-induced
stimulation of neurosteroid production was mimicked by B-CCM and DMCM, two inverse agonists
of CBRs. The CBR antagonist flumazenil suppressed the stimulatory action of ODN, OP and
cycloi1-sOP on neurosteroid synthesis whereas the selective antagonist of metabotropic endozepine
receptors, cycloi-s[Dleus]OP, had no effect. The ODN-evoked stimulation of neurosteroid formation
was also significantly attenuated by GABA. The present study indicates that the endozepine ODN
stimulates the biosynthesis of neurosteroids through activation of the GABAA/CBR receptor
complex. These data also demonstrate that the C-terminal hexapeptide of ODN is the minimal
sequence retaining full biological activity on steroid-producing cells.

Supported by INSERM (U413), the Regional Platform for Cell Imaging, a France-Québec
exchange program (INSERM-FRS®), a France-Korean exchange program (STAR), a France-Japan
exchange program (INSERM- JSPS), and the Conseil Régional de Haute-Normandie.

[1] Do Rego JL, Mensah-Nyagan AG, Beaujean D, Vaudry D, Sieghart W, Luu-The V, Pelletier G,
Vaudry H. Gamma-aminobutyric acid, acting through gamma-aminobutyric acid type A
receptors, inhibits the biosynthesis of neurosteroids in the frog hypothalamus. Proc. Natl. Acad.
Sci. U.S.A. 2000, 97:13925-13930.

[2] Tonon MC, Leprince J, Gandolfo P, Compére V, Pelletier G, Malagon MM, Vaudry H. Endozepines,
in: A.J. Kastin (Ed.), Handbook of Biologically Active Peptides, Elsevier, 2006, pp 813-819.
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Control of neurosteroid biosynthesis in the frog brain by neuropeptides related to
arginine vasotocin

°Do Rego J.L.1, Seong J.Y.2, Luu-The V.3, Pelletier G.3, Tsutsui K.4, Tonon M.C., Vaudry
H.1

(INSERM U413, Laboratory of Cellular and Molecular Neuroendocrinology, European Institute for
Peptide Research (IFRMP23), University of Rouen, Mont-Saint-Aignan, France, 2Laboratory of G
Protein-Coupled Receptors (GPCR), Graduate School of Medicine, Korea University College of
Medicine, Seoul, Korea, 3Laboratory of Molecular Endocrinology and Oncolology, Laval University
Medical Center, Québec, Canada, 4Laboratory of Integrative Brain Sciences, Department of Biology,
Faculty of Education and Integrated Arts and Sciences, Waseda University, Tokyo, Japan.)

We have previously shown that two key steroidogenic enzymes, 3p-hydroxysteroid
dehydrogenase / A5-A* isomerase (33-HSD) and cytochrome P450 17a-hydroxylase / C17, 20-lyase
(P450c17), are expresed in the frog brain, and we have demonstrated that hypothalamic explants
have the capability of synthesizing a number of neurosteroids including pregnenolone,
17-hydroxypregnenolone, progesterone, 17-hydroxyprogesterone and dehydroepiandrosterone. The
areas where steroidogenic-positive cell bodies are located are richly innervated by vatocin (VT)- and
mesotocin (MT)-immunoreactive fibers. In amphibians, these neurohypophysial nonapeptides,
orthologs to mammalian vasopressin (VP) and oxytocin (OT), respectively, play a crucial role in the
control of sexual behaviors. Since several neurosteroids also regulate reproduction-related
behaviors, we have investigated the possible effect of VI' and MT in the control of neurosteroid
production. Double immunohistochemical labeling of frog brain sections with polyclonal antibodies
against 3p-HSD or P450c17 and a monoclonal antibody against VP/VT revealed the presence of
VT/MT-positive fibers in close proximity of neurons expressing 3B-HSD and P450ci7. High
concentrations of VT and MT receptor mRNAs were observed in diencephalic nuclei containing the
3B-HSD- and P450ci7-expressing cell bodies. Exposure of frog hypothalamic explants to graded
concentrations of VT or MT produced a dose-dependent increase in the formation of neurosteroids.
Time-course experiments revealed that a 30-min incubation of hypothalamic explants with VT or
MT was sufficient to induce a robust increase in neurosteroid production and that the maximum
effect was observed after a 2-h exposure to VT or MT, suggesting that VI and MT activate
steroidogenic enzymes at a posttranslational level. The stimulatory effect of VI and MT on
neurosteroid biosynthesis was mimicked by VP and OT, as well as by a selective V1b receptor
agonist, while a V2 receptor agonist and an OT receptor agonist had no effect. VT-induced
neurosteroid production was completely suppressed by selective V1a receptor antagonists, and was
not affected by a V2 receptor antagonist or an OT receptor antagonist. Concurrently, the effect of
MT on neurosteroidogenesis was markedly attenuated by a selective OT receptor antagonist and a
Vla receptor antagonist but not by a V2 receptor antagonist. In conclusion, the present study
provides the first evidence that, in the brain of vertebrates, VI and MT regulate the activity of
neurosteroid-producing neurons. Since neurosteroids have been implicated in the control of a
number of behavioral and metabolic activities, our data strongly suggest that some of the
neurophysiological and behavioral effects of VI/MT could be mediated through modulation of the
activity of P450c17- and 3B-HSD-expressing neurons.

Supported by INSERM (U413), the Regional Platform for Cell Imaging, a France-Québec
exchange program (INSERM-FRSQ), a France-Korean exchange program (STAR), a France-Japan
exchange program (INSERM- JSPS), and the Conseil Régional de Haute-Normandie.
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<, =a2—ua 7 UMb riOELEHEICLEG L Tnbs B2 b s,
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P-19
BREAVIRIE in vivoDEF) UHRRICEWTCERLHRETILEYMTH S

OYFEE L BRSNS L MkEEE— 20 BORE S
ORFER - BB T, 2 EREK - BT

TV AXEEIICB W TR Z 2 ELE O RINHNERE 2 Bl S8 5 EE R LvE
YTHDH, ERMNG Invivo TOETF UV UHFEIZIZA XBHWBTE 20, fHEx OflK
5TV AERBEOFIRITEA TR o Tz, AZETIE, BRERA 7 A EHAET
JVEN & UCTHVY, BERRER - BRSO COEILE EEIE R 2N L, A FRIEAIR 5 AT
ST, TO/RFE, A7 ATHOZEBEHMIGHENBE I, SHICEREFY U FEIZLD
HlziliEn AR SNz, A7 ZTTF ) UIFRICBIT2E AR T VEMIC /5 &%
2D,

P-20
FREIAR V9 R (Suncus murinus) + 3812 H 1T 5 EF ') > mRNA I Kk U R &G
D5

UNHUNZE L BRIREE A L T L RS 2 SOk
R ER-BEE T, 24 R BeAam=s)

TF V) NI EEHOMLEER A BT AT F RARLELTHY, ZRETICE b
A X7 C IR OB CTRIE SN TE 70, FTomBETORE TR, T E THx
ILETFV U EFEAT H/PEREY OREZITV., BREBIZEBTAA I ATOEFTY &
PEAEZMERR U=, AFFETIZET U v O EBEBEIZEBIT 5 mRNA K OEAMIEO AL %
AL, EFV T 1T EBOOREANA O, BlEiB5 TEICERTHZE. KOZOHE
INMIIHZENFET D E 2L L,

P-21
in vitrolZB 1T B35EF) Ik BR U R BINHEE AREE D AZBA

RS L R L RREEE— 20 BB
ORFEKR - BB T, 2 EEK - BT

EF VU N3 X &2 AW ABRIMZEIC L 0 ZZEHOELE I 2 EET 5 Z Enmbi
TWb, Av 7 A(Suncus murinus) 8% in vivo 3 X O in vitro TEF U I L, I
HEDHL Z D, R TIZETF Y LD A7 ZAFNHMEVERABEREZ XD 728, Iin vitro
TOIEFIINIEEIT -T2,

B EALIROFER, TV L2 BIHEIXENMRRZN LIZ/ERTH Y . KT
a U EEMEMRICE DA ENS Z 8 SHIC TR Ay Yy —L LT Ca2 2FHL
TWHZEDRHLMNE ST,
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p-22
CCK/gastrin family A& 1 LA RYEKEAEARTF K Cionin DOHEEEREIT

CRNEE L2 Wt 20 FIOHEA 2, NERGEA 3, T K2
(L FIRFFRIFSE R (PD), 20W) W b U —AGHF, 3 THEKX - Bt @as5)

Cionin 1. CCK/gastrin family @4 % v L A R ¥ REEAE T, FHEEIIZ CCK/gastrin
IEEEZRTZEDRMBNTND, L L, Y TOMBFEI D A-CHEEO R 13720, Fx
X, Cionin Z&EMKEM CioR @ 37 12 CioR2 %#[AIE L7-, Cionin & CioRs (F3iZ
HAR R & YHAE T CloRs 13N T HRBINGRO bz, BIfE, U T F— BREIR,
FHEENY) CREFN OVH LRI RE, 5 KO 72 iCBA G- 03 R S 7o ARSI B EE IC D\ T
BEtL T3,

P-23
HEREDBFRENDBELHEE . U A BRICE TS REEEADENRE

OO, ik W
(RRUKR - RN - AE2)

HEPERCE IR R PIC IR B2 SIREICERE L, WAKICE DKk EZRILTWS, 2
LB CORZBFHWINLETH LN, ZOWEIIAHTH D, 4Bl JRF|@HEAE (UT)
DN RS OFFE D ET (BEAME) \CORFET DI L, £ OMENSA NI BRETE
REEITRATE LCRIWIIZZE LT 5 2 & 2 i L7e, FRICEPERE Lo UT 2N BREE ITHIR L |
MAHRFBIRE RN h U RE L EOMBEEZ R Lz, RFVXAORFEFRINEL UT O
PEJSAEZAIZ K- TRET S d, AN Fy U NZEOHIEIERKR OO E D TH D A[REMED /RIE X
i,

P-24
VIOXUHA  HLOVREREREETIL

Ok W MAMMES 1, J.D. Bell2, J.A. Donald2, T. Toop2
(VUK » YBTERTE « AP, 25 4 —F 2 K)

HUE I, RIS A W BRI FAETCNG 4 DO BEHMNG 72 & % < ORI B S A2 A L.
WEEETER O EH/ANEZ D50, F ORI TR, ZTOHRRKDOIRKN, Fu
FTATHA TN AEFROD 72X« K - falfin & T 52 L DL X Th D, KA
X, A=A N7V TEEICAETRET S Y X o A (REEME) A% L. AR
HEOTEE, YUXUYRAOF ) Lh7aycl BB ERAICED | WEAFENZED
HLWETILE LTHEHLTWS, ZOEYFRRMEE & IS, EBRCRFEFEICEET
LR EHRET D,
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P-25
fli B DREAEEIG (2B CKERFF AR - AL o HRBYM~DELZRD

OAUPRIC L IRk 2, R W2 METEE L NI 32t
(VE LR« BeBR T« AR, 2 BROUKR - VgETERT - A2PE)

WU EM 1%, HIRIR A 1E o (AVP/AVT)-V2 S50 KT v RV (AQP2)IT K 2 K AR I
WMEALTWDLD, IETIE V2 ZARE AQP2 OB FRREATHLZEND, 2
OREREOFAEITRMH S TE 2, xR i b im e M (REEE) 2 Bk o
BARFZHIATHIO TRE L, £OMIEERREEZIA ST L7z, M AVT & Bk AQP2
mRNA OFBLEL, Mg ORAwE S CERNC > TE LML, B K ORFHTE
Teos, KAEGEGERTO AQP2 FBIUTR 6o Tz, T OMMEIT, WIEH TEE S,
FHEE Ok BT EEARRE 2RI LI b0 LHERITE 5,

P-26
ZHRUTIATINDORKITEIZTTET B Ang 11 RV AVT DRTERRL =B R B cDNA
Eif

CHTE AR, AERRC, ARETESE, NI 32
CE IR » BEBET. « A 4AHI1E)

MR ARAIL., BN OREERMEICKEZRINT S, 7~ T /LOWKITENIN, Ang IT K&
OV AVT O HRMEERIZE T D Ang 1T 1 AIZRIK (AT ZBK) & AVT 1 AR E (VI
ZRE) BN LERICX TSN D Z L &2, WEEERE Lz, AFZETlE, &ALT
CVORE (T oo FT vy ) —4 L preproAVT). AT KON VT Z KA D cDNA % H
BiEL . BT 21T o7z, F72, RIREEERE T COMMONER % & DAk 5
% mRNA OFRBEA &2~

P-27
DOAINIZEFEZT7oXATUOLY ] SBAROEREEHEDT

ORBAN, AEFRC, ERZEM, EEE, N 5
CE IR » BEBET. « A 4AHI1E)

FHEEMDI BT 27 47 v 11 (ANGID OZFRICIE, @ LT type 1 AR
(AT, Z &I & type 2 ZFIE (AT ZFE) O 2 FENGFET D, Foxid, v TTic
BT 5 ANGII 7 v i & SEya i I E IS B8 1T D ANGIL 2 FIR OB 52 fif i3 5 7= D1,
AT Z R & AT 4K ¢cDNA Z Bl L7-, ARESTIE, BBt L 72 ANGII 2SR 0ORE
FRATHRE PG ER R 2 & T AR S0 I2 35 1) 2 mRNA OB L THET 5,
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P-28
VFFIZETD6FEDFT L DLFIRARTF FIZKDERADEN

OEVE 5L, BPMEEL VTHERERR
(CRAEUR - #EPEnT - A22R)

TRV T LFRRTF R (NP) 77V —iF, EFETRLEHKEIELTEY, ANP,
BNP. VNP, CNP1~4 @ 7 HENFE SN TWDH 2, B HIL v FFiZH T CNP2 %
Fr< 6 Az [FE LT,

AMFFETIE, A ETHLMNTRN o7, ZAk{E L7z NP ORGEEFE &K L EITS 2
TEM &2, WEKEIG Ly X2 DTz, 2ofER, £To NP 3tz T (VNP
>ANP>BNP>CNP1=CNP4>CNP3), ANP, BNP, VNP, CNP3 [Z#/KDOIHI, ~
~ 7 Uy FOEFRMEMRZRL, FI2mEF MY v LAREORE FEMIZ VNP>BNP=
CNP3>ANP>»CNP1=CNP4 ThH o7,

P-29
D XOMBIZETEF MU D LFRRTF ROIILF VLR

OAlbert Ventura. H FElak. 77HFERR
(RRUKR - RN - AE2)

DT FLIREMER T, WK LR E N D “ODRRLIRBERRICHEIS T D720, Wt
EEIMERNE DB LTIER L TS, ABFETIE, d#tER e THLT FY D
LRNRARTF FINPIZ K HBEMERNVE L Th D aLF Y VOB R~ T, Tl
O, TV FHEEMISHBE ORER 553D LIZRET L2 Z Ex2H6MNI L, £I T,
[FFE M 2 VN2 In vitro RIBGR 2L LT, ACTH KU 6 DO NP 7 7 X U —D1EH &
e L7z,

P-30
A&H (Oryzias latipes) & “RKE” h?

OIMBEACRS -, AT, EOREHE, BED WL AOFMRIAAS, ARG HENE . SEXERAE. NI
LA TR BRI R, SRR
(P - B - Eife)

A %71 (Oryzias latipes) 1%, 2 IRENICHEKICE L7224 H T, IKEMHEAETHS Z
EL <ML TEY ., BELERHEBEOHIEDO LNET VIZRD 95, LML, TDH
WER 7 N FLITRIEZ LUy, AT, K, MKk, iR & Fike 1/3 K F TORUR % ik
L7z, HilRAGEE (B%IAE H) &, faRDGAEEZHEI Lz, Wb, K EMAKDOMT
A EZEIT R o720, U3 WAKFOMNRE & JEREN 2 HERZ IO L I FEIC K
| 7o TV, ZORREE, LT ASBREHEE R OB TER LI,
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P-31
VF X DIERERERE E I L = fRoKERE

CEPIMTERL, FIIFERR
(CRAEUR - #EPEnT - A22R)

SEBE R 1% B (AP IR MBI 2 RN EBAL T v | i Ol 2 DR D BPNAE R EL T
HDHAP HHIE L/ 7T X TIX. L) T X AT v K AR HE S,
NaCl R°RA 7 17— A2 X DRGBERL, MEEDO LI L DHKEL L RS e oTz, 2D
Z LTt OfE 2 DR T L AHOKFHEN AP 2 L TWAZ LA RIERL TS, £/,
RN DWFR~DOBATREOKEEICE T D AP O EIZO W TH &bt TG 5,
PLEDOFERN G, FOKTHENCER TS AP OEBEMEIZOWTERT 5,

P-32
TFANSAEVRATILFZ=UNY b UEFHBEE LV ZDOZREARDOS/

CHVE L RFIfR, 4G e
(RREHK « ZH - EFFFINED)

BIEW T I NTAFVMANT ATXF =NV N (AVDE A MO 548 % in situ
hybridization 3 X O AVT $HLIILE 2 W 72 S iRk LS00 15 CHEAT L. AVT Z AR5
BLESAL & bele U7=, AVT S FMIBITNEIANE, R RRE., HREIEIC R i, bk
HHE LI CIAFEPHIZ 7= 0 BB iz, WISV E TIX AVT &4 #7210 T < S e ke
DEEECHIE SN Via ¥ A 7S RARH5E < FEHL L T iz, BFICHRERATE CTld 480 AVT
GHMBNEE SN, TOEEOMIICIL Via A TZRIEORNBENBIZE S,

P-33
A EBYRETHRRICESTESTAZIFUETILFXZUT7Y b UOHRER

EESAL L HE Er LA, Ol g2
(ZRBERK - Hi—EF, 2 BREK - ZE - RAORS)

HeA TV OREATENBUC BT H2N0WWE & LT, HEERLVEDIENTIE, 7
Z7F PRLETAF=0T 7Y h AV SN TW D, WA /LE T3 Xz
TER$ %, BHEHIEC PRL Z BIRHTUAZ IMENK G592 EATEIR B HIH <55 AVT
OFETEIE L=, —J7. AVT O V1 ZFIET % =2 s OG5 Tl S - sRE1T7E)
IZ PRL #%5-ClIEIE L2 o 72, PRLZBEERNAVT =2 —0 2R L TWDH I L &%
4% &, PRLOERZ AVT 3P L CW D A[EEMENR B 2 b b,
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P-34
AR EBEHETICETET059 F L OREHE

ORH SR LARTE—ER L SREFEZ L BRHETH L, RO E—# L NHE 2 &S
3, BB 4, S 5, Sk e

(KB > & — « TR - UK, 27KBIFE o & — « KR - SE5AmiES, 3 1T PR -
FIRFTRA, 4 ITEAKE « ViEEE IR, S EEEIWAS - WFJEER. 6 SRAUK - MEEAT - A2EE)

7 iZiE, MMLEZ IR LT, MR A TR I LT oI~ BT AR &
EEW EMAWOMZITE R L, BTV ERER ERmL W5, AEICBW
TR PWAKBEISDRNALEL L LTHONA T BT 7 F D mRNA &5 T8 2 A i
BC1E, W EEENCBERICB T @ FA RS N-%. JINSH EZICITERE W
EZ2R Uz, — e cid, WIN TR L72REL . AN B L= EIC W TR
LA, T FUOORBEEITIZIE-EDOMEE R L, W BRI TOBLITA LN

ST,

P-35
Y7 T12H1T BHEINELE ) X L& EEEORE

OAKEIE, W EKES, Md. Shahjahan, Z2HZf#E
UMK - BifE - B &R T

77 ZIIERN G BTG T 2B 1Bl K ORI R CHEMEINT S, Fx
1L, 05 D 08 MFIT) T TREM IREE S & AER IR E M TITEIIE 217\, BlifiEY XA L
EUFEORE 21T o 72, T ORER, HEEE T & KON EINZITV, &M Clrii
DA PEIRZ2AT 5 Z Lo To, ETEMTH T — 82 & FW TR AT L 7285 5.
07 £ TIL 85 Uit L. E A, [ U T 7T IOy Y7 7 2l L1z, 08 4TI,
147 VUit L. 2 S oKD B2 5 VPEORERR 7 Y7 7 % [7] UEEIRS CHEZR L 7=,

P-36
Cloning and quantitative expression analysis of Kiss2 and Kiss2r genes during the
spawning season in grass puffer, 7ak/fugu niphobl/es

©“Md. Shahjahan, Hironori Ando
(Laboratory of Advanced Animal and Marine Bioresources, Graduate School of
Bioresource and Bioenvironmental Sciences, Kyushu University, Fukuoka, Japan)

To investigate the roles of Kiss2 and Kiss2r on the spawning behavior, we cloned
these two genes from grass puffer and the changes in their expression levels were
examined by real-time PCR during the spawning season. The Kiss2 gene consists of
two exons and one intron, and the Kiss2r gene consists of five exons and four introns.
RT-PCR analysis revealed that Kiss2 and Kiss2r genes were expressed extensively in
the brain, pituitary, and gonads, indicating a role in the brain—pituitary—gonad axis.
The levels of Kiss2 and Kiss2r mRNAs in the brain were significantly changed from the
pre-spawning to spawning season in both sexes.
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pP-37
FHRXARTFUOTHBKISS2RITF REZTDRBAEDETE

OMEJIIE K 1, Yeo Reum Lee2, KA 1, KIEEA 1, #2)I1#4%k 1. Hubert Vaudry3, Jae
Young Seong?, faj -z

(O EREREHK - BHEBRERS - EMNAS~, 2Lab. GPCR, Grad. Sch. Med., Korea Univ.,
3Lab. Cell. Mol. Neuroendocr., Univ. Rouen)

KiSS-1 BinTPEY) T DX AT F T8 O AT 2 i3 5 i O ALVE L Th
%o ARWFFETIX, FIHOXF AT F o 2 a— NI 58 G (KiSS-2) #FRIEL, D
NTF REHEEE - BRI LCKISS-2 X7F FE4fHT7-, 72, KiSS-2 X7 F KEfied
LD GPRE4 Z [FlE L=, KiSS-2 ~_7'F RIZMi M0 EFEIC b B4k T D15
ATE (POA) & JEMRE TH8 (VH) IZ3BL T2 &b, AFE & HIE 9 2 8 o i
RILVELTHDLEEZLND,

P-38

ORI ATIER, KAER, )RR, I
(RFRHIK - ZAERARE - HABET)

BT, AT AEEOMN ST HO X AT F o2 a— K95 KiSS-2 8a1 & F DRk
ANTF RTHD KiSS-2 X7F FEFEFE LT, AT, MEFAETHIE AT AN
VY27 5 2% HAWT KiSS-2 RFF RO 7 ua—=1 7 %47, KiSS-2 ~7F NEiER{K
¢cDNA ZRIEL, 7247 ) AT —ZX—2OMHTIc Ly, fiEFAHEID S NS T
& B e P ESEEIC b KiSS-2 X7 F ROFEIEN R S iz,

P-39
NEAILARVICHEET DMERTF FORILEURTF FOMBEH

W

NIERt, GhgeEz, Ba®E, W #®, FlA OET X

()% b U —EA4F)

\

RYICHFEETDHIHERTF RORNLE U XTTF L, TNFETIEEAEFREIINL TV
Mmole, T, BEZT LA RYOFHWMHRIAFET DT F ROMENT 21T - 7=,
ZORER . (DEFMEEDIITFE LRV EB X LTV B HE O EBEET T RO
FIRIR, QAR YMEICEZL LT A= R—=T 7 3 ) —XTF R Q)ETYTHO TRALEIN
72 RXTF R, O 3FBEICDETE, £72, S Y THIDOTHLNI ol _XTTF REDAE
FRRERE 2R DD MR - WOMWBRDOET-RET/VEME L TORYOARAMEICHONT
im LD,
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P-40
RY GRH ZBRAT7 U2 TR MEAZET 5KV GnRH B TF FORE

OB T, IR 1 NG 2 (i J
QG > b Y —AATF, 2 FHEKX - BEARY: - 7/ %1 =0 %)

GnRH (ZAEICE DO EEHLRXTF R THY, I X2 LARYNHIT 6 D
GnRH(t-GnRH3-8) & 4 ©® GnRH ZFKY 7 % 4 7 (Ci-GnRHR1-4) 3 [FE STV 5
o2 TR AR Y O BT & MASCOT 5 — # R_R— A2 L v | FiAy GnRH
1%/\7% K. t-GnRH-X #[FE L7z, £/, EEMldz AW HilaA Cazt, cAMP OHIE

CEBEEEND Y T R EDOHEEHEEBROERNS ., t-GnRH-X (X Ci-GnRH =KX}
LT fEenie 7 oA A=A MERZ R T Z E R I T,

P-41
FAEBIED GRH =2 — 0 > (23S % GrRH D E S35 - 555 3816 F

CRMRPE—RR L AN RAR L AT RAGHET 2
(AR - Best - WA, 2ERER - & - 55 M)

BUR T GnRH = = — v UATAETHBL R O HIEN 1089 22 581 2 R 7z Tl T 2,
GnRH = = — & VIR FERFENOA T, EROREIZE %iﬁo’(ﬂulﬂf\k%’v@ﬁ“é ]
F3 2 1E, ZOBEBOHBEEE LA D2 E2HME LT, =T b YU OBLFHRERHE
%%ﬁﬁb\fc%ﬂﬁﬁi%%% HESL LT Z L2y Lic, €%, ZOEBSZREZHWT, GnRH
28 GnRH =2 —v OBE 2l L T\ D 2 & 2med 5 B R 2572, £z, fhofE
MHA ST <, GnRH ORI 2B G MNT LD TLORR S i THRET
o

P-42
= M) MEAREDRKIZE 1+ 5 Ad4BP/SF-1 D EFZERE R 75 FIRARAT

OHTEETE A L EEERHE 2, Ah RAR 1
(VHRUR - BEE - AR 2 HUUK - BB - ARV, BUEARRER R RIR - SRS
WFFEAT)

BAIE. ML LT ARl S S AR T 1 A RV OEEIZ L 5 bT %
EEINTET, L LIEE, W ODOMENL ., AFEBEROMEARAT B A RELE
IRIE LRI O3 LS DIFE DS RIR S GO T, YRR T, AR O N W
ML LLRT ORI =T R U RO KIZ BT AJ4BP/SF-1 ORBEITHENH D = & 23
HELTWD, 22 THEL ESNTWAEAZ L E LR AERIZEBV T Ad4BP/SF-1
D22 MR R R BUENT 24T > 12D T, FBAEMOMIZEIT 2 Z DRFDORIEOEFR A2 EE
Do
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P-43
BB IRO/PMNELERICE TS =12 —AXT0O4 FOER

ORI, BB 2 OB T B 2
(G | Y —AHE, 2 ERRHA - BER ORI - HARRE)

BFEHEBDOMNERT H=a—n AT A Rid=a—a Ok, #HEF, MREEOR
fi7e &, SEIERMEREL O, TR TETHEEY CITHREN AT oA REEk
THZELEMRALIEME S22 hoTz, Foxid, SO MOMEIRN KM E WS, 7
7R P I TE A ZLICHERL, =a—ua X7 a A RS ENLDTIIRWNEE X
THRIFERZIT > TE T, ZTORE., ~ ¥ alio/MEPFEIR T L7 a2 BE &
LThRA AT A RBEMIND Z ENgroTlc, GREERED 7 n—=0 7 %50 T
HT 5,

P-44
A E ") P450scc B FDEBES S VINAIZE 1T 5B FREOHEN

OEME fR ol JROEE 2 EE E2 HL 42 FiHmzEe

(LRER - Bt - WA, 2 B RMEK - ZHEREFTY - 4£9)

IINE TR A RBFHESIYREICB W TN =2 —a A7 a4 NEGKRNPHER I N TWD,
7 17 A€ Y (Cynopus pyrrhogaster) TIIN==—nr AT 2 A RKO—>2>Thd /1
TATar DEGHICFEZEDPBIE S, ARICEDEEPREINTWD, 72, Fx
IFAT B A RAEGKROHERESR CTH %5 P450sce B HDFIEZE SAEREAICL VI LTS,
AT, Bla T LIV TOITEAT 9 72012, P450sce BintaAE U O HBEL, HIZ
BT 5 P450scc &1 +HENZHOWT, RT'PCR EB X W in situ A 7V XA EB—2 3 v
B L0 fiEET LT,

P-45
AEYOBIZHETBTa-E FOFSTLI R/ OVOEHEEE TOS5Y F Ik HHH

O OAE L AU, 4L 451, Hubert Vaudry?, fRiHF1F% !
(CBEREHEK - BHERERS - AEMNE~, 2Lab. Cell. Mol. Neuroendocr., Univ. Rouen)

BT, Bx TR EFEL SOOI HH=a—a x50/ FTHD Ta-t Fux 7L
FarwAET Y OMNORERTE LTz, AT OIFEMHICIITHELZEFNH L Z NI T
BY ., AMFETIE, AFVOMZBITS Tart Raxs 7L 7%/ arAlOZEZE) &
FOFEEAE AT L=, ZOREE. Tart RrX 7L 7%/ a Ao 2/ 8356
MDA E —F L, HLICBIEICIINT 2 Z ¥ bhotz, EBIZ, T sFun
Tork Rax o L7 xR a S OFMEBZHET D52 ENHLMNTR- T,
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P-46
AEVDWICE TS Ta-ERFAFITLI R/ OVOBREEE AS F=VIZ kDR

ONLEE, OB, I
(RRAIR - BER OB - SO

BT, A ITARER SO L2 —a AT 0, RChHD Tark KX AL %
JariEAETY) OMNPLRIE Lz, 4F U OIEEMEICITERNEENH D Z ERHMLNTE
D, ARWFZETIE, ATV DOMIZBITD Tart Kaxo 7 L7 x/ar5M0H NER L%
DOFREHERE 2 T LTz, TORE, Ta-t Fuxs 7 L7 x ) 5o ANEENT E JEE
B HNEB L 5 L, HCEBICHNT 2 2 EB8bhotz, S6I0, AT =17 To-
ERaxo 7L rx/ar50BNESZHRHET5 2 ERHLNIR- T,

P-47
< AF 39 A Steroidogenic acute regulatory protein (StAR)EizFDH/ O—=2%":
DFLRIEN ., REDBLOBHSLIUVR MLRICKDIERBEENEL

OH Tk 13, Micah D. Zuccarelli2, F 4453 3, Graham Young? 4

(P HRUR « MEPERT - ¥R~ 2University of Idaho + Department of Biological Sciences *
USA. 3University of Washington * School of Aquatic and Fishery Sciences + USA.
4Washington State University * Center for Reproductive Biology + USA)

Fa v P AIEETLAE L EDONDFEHENRATHY RN s, BEKEGHATDH
Hb, KETIETFT a vFADAT v A REAFIEEELZAONCT 7201, vada
7 Y X & T Steroidogenic acute regulatory protein (StAR) Eis A HEEL 7=, F =
R StAR EEFIE. A ML ARICE DM a LTV LER ER LIS HE b B, %
BUICABREMIERD bnolz, 2O Ehh, T3 v¥ 2 StAR OREITERE%IC
HilE STV D RIREMEDS R S T,

P-48
HEMEMERREZ RIS 55y MEBAR MY VBMHERTF FROR b LAKE - DEMEHE
EERBANDH-TRE

OYA TSRS, TG
CRAEBIFSLIEERER - BelE - S5 - A RIBERT)

DEAMEL A R L AEE (PTSD) X, #@EIZRA L AAMMBS & ZITHEMPEATH
bo —H. wTH AR, Ty MEBIZAFET DT A N V7 F K (GRP) #2723, %)
B e BPEE 7 EOMEMEMERSBE A HI LT A D E A S L, Alal. PTSD 124k 9 DA
PN L P O MR BB A PR Z B 5 42 AR T, PTSD £F V7 v MIBIT 5 ERE
GRP RZFRAT LT-, AEHR. #FEI/2 A N L AAMPIES GRP REMEI T2 L1280,
MR TA2EET O LD EE X BN, EH GRP R&2Mir 52 Lk v, LEME
LR = (2T D HTHIRRIE OB NI CTX 5,
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P-49
ZORR-AYS B Y STR - RS AEOBRICKSRO=AROBEHFRHER
B D 2k

ORK B
(BiETR - Beae & B « W IL)

Mo o AR RER ORI, MERFAOBEIR O RIZ I D . MRS, Mol
KHLTW5D, BIaF., HEMFE., DEFEOHEIC L 0 Mt O RIZER Lz, O
21X 4 DOV Bfa¥E (Oncorhynchus mykiss, O. keta, O. masou, & O. nerka) DF&
DO OEEEZ, W RLT « —a—T U0 A AL OREIA 2235 LT, IEF Wi Chitil
L72bDTHhHD, a7 VLT oHVa T Y AV, EIC 0. mykiss & O. keta
D« HHEARHRE T D AR AR 2 =7 1) TREMT L TBILEE LT,

P-50
XX 3IDALREETEIZRIXT octadecaneuropeptide DFLE

OFIHE B L SLLES L3 Nl % 1, Jérome Leprince2, Marie-Christine Tonon2, Hubert
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Identification of two novel growth hormone mRNAs expressed mainly in mouse immune
tissues

“Rosal, Karen Gutierrez, ANHHH, &5 . @EI. TN %
(MR - BB - ARl E)

We identified two novel growth hormone (GH) mRNAs expressed in mouse immune
tissues namely: bone marrow, thymus and spleen. The two novel GH mRNAs named
as GH type 2 and GH type 3 are generated by alternative promoter usage and encodes
the same mature GH as that of the well- known GH mRNA expressed in pituitary
somatotrophs. By performing immunohistochemistry, cell types in spleen expressing
the growth hormone were identified. Much of the growth hormone was detected in the
cells composing the red pulp of the spleen, namely the reticulocytes, erythrocytes,
leukocytes and macrophages that may have engulfed the aforementioned cells. In
future studies, it is suggested that the regulatory mechanism of the expression and the
physiological role of the GH- type 2 and GH- type 3 mRNAs be identified to provide
additional support for the involvement of growth hormone in immunomodulation.

P-65
T ) RRIRERCH (T 5 PACAP/PACT 2BIRD T BHTE & HEREREHT

OIS j(?i“@ﬁl BT, RWHE—, B # B R HEmE
(BEFAR « 1= - 25— i)

< 7 ARIRIZIBNT PACAP 0 B ME RS X BN A AR I B2 S v, PACAP SRR
(PAC1R) = |5 %}yiﬁi VLR AR R G FL RIS JITE L7z, PACAP @ SHRERRIC L 0 | AR
BAtG 15 237005 45 2T TRIREN A BEICHEM L, PACIR 7 v X =X B X7 T
=g 7~kﬁﬂiﬁi§®ﬁﬁ*&§bz Lo &z, X512 PACAP AR OREE TIX
PKA B3 X O'CREB @ U UBbMEtE S 7z, DL EDOFER LY . PACAP IZIRIRIRFEHIIEIZ
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Stimulatory role of melatonin in the release of gonadotropin-inhibitory hormone
(GnIH) in quail

© Vishwajit S. Chowdhury!, Kosuke Tsukada!, Takayoshi Ubuka2, Kazutoshi
Yamamoto!, Kazuyoshi Tsutsui!

(1Department of Biology, Waseda University, Tokyo, Japan, 2Department of Integrative
Biology, University of California, Berkeley, USA)

In 2000, we identified a novel hypothalamic neuropeptide that inhibits gonadotropin
release in quail and termed it gonadotropin-inhibitory hormone (GnIH). We recently
found that GnIH neurons express melatonin receptor and melatonin stimulates GnIH
expression in the quail brain. To understand that melatonin is a key factor controlling
GnIH neural function, in this study we investigated the role of melatonin in the
regulation of GnlH release in quail. Melatonin acted on GnIH neurons to stimulate
dose-dependently GnIH release, thus inhibited plasma LH concentrations in quail.
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Lee, Yeo Reum Korea Univ. P-37

Leprince, Jérome Univ. Rouen P-50, PL, SP-1

Lihrmann, Isabelle Univ. Rouen PL

Luu-The, V. Laval Univ. SP-1, SP-2

Pelletier, G. Laval Univ. SP-1, SP-2

Rennestad, Ivar Univ. Bergen P-3

Rosal, Karen Gutierrez FLLUXK - FREARZE - £ OP-64

Seong, Jae Young Korea Univ. P-37, PL, SP-1, SP-2

Shah jahan, Md. NIMK - BRE - B ERFIE OP-36, P-35

Thiparpa, Thamamongood REEREEX - E OP-90

Tonon, Marie-Christine Univ. Rouen P-50, PL, SP-1, SP-2

Toop, T. TA4—F K P-24

Tostivint, Hervé Univ. Rouen PL

Vaudry, Hubert Univ. Rouen OPL, SP-1, SP-2, P-37, P-45, P-50

Ventura, Albert HRK - B - £38 OP-29

Young, Graham Univ. Washington/Washington State Univ. P-47

Zuccarel li, Micah D. Univ. Idaho P-47
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