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    Pinopsin is a  chicken  pineal photoreceptive molecule,  likely contributing
to photoentrainment ofthe  circadian  clock.  The  arnino  acld  sequence  ef

plnepsin suggested  that it would  be moLe  similar  in photochemical properties
to cone  visual  pigments than  to rhodopsin  (rod pigment). We  found, however,
that the physiologically active  meta  II intermediate of  pinepsin is much  more

stable  than  those  of  cone  visual  pigrnenLs. and  its lifetime is simi                                                lar to
rnetarhodopsin  II [Nakarnura et  at,. Biochemistry 38, 14738-14745 (1999>].
    In this study,  we  investigated the arnine  acid  residue(s)  responsible  fot
this unique  property of  pinopsin by using  site-directed  mutagenesis.  For this

purpose, we  focused on  pinopsin-specific structural  features (Ser171,                                                    Asn184

and  the lack ef  two residues  between  190 and  191). all of  which  are tocaeed in
the  second  extracellular  Eoop. The meta  II of  the l71/184 double rmutant  of

pinops{n was  as  stable as that of  wild-type  pinopsin. In contrast, meta  II

lifetime was  shortened  (one third) by exchange  of  6 amino  acids  streteh  (1S8-
193) with  coriespending  8 residues  of  chicken  green-sensitive cone  pigment.
Consistentiy, meta  II ef  a green-sensitive pigment mutant,  in which

con'esponding  B amino  acids  streteh  was  exchanged  in te the 6 residues  of

pinopsin, was  moie  stable than that of the wLid-type  pigment. Our  results

strongly  suggest  an important role of  the specific  sequence  andior  the length

of  tlte secend  extfacelPular  loDp in stabilization  of  metapinopsin  ll.
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   To search fof the biological activity of rnammalian  putative pheromone recgp-

tors, the mouse  recepter  gene was  isolated and  introcluoed in the adenovirus  expres-

sion  vector,  The constructed  reoeptor-expressing  adenovirus  was  infected to the rat

primary culture of vemeronasal  organ  (VNO), The meuse  urinary fraction was  ap

p]ied to these VNO  ce11s,  then receptor-mbated  activation  of  the ce11s  was  monitored

by ca]cium  irnaging. These cells  were  specifical]y activated by male  urinary fractions.

Ihis results  indicate that putative pheremone receptor  mediates  the activatien  of

vorneronasal  neurons  by erude  urinary  fractions, a majer  source  of  mouse  phero-
mones.
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   Thephetosensitivechickenpinealocytecontainsacircadiancleckentrainabletolight
cycles.  Light has twe distinct effects en the cell/ ene  is an acute  suppression  ef  mela-

tonin secretion  and  another  is a  phese-shjfting effect CentraLnment) ef the clock. The

acute  ettect is biocked by pertus$is toxin (PTX)-treatment but the phase-shifting effect is

not  Therefore, these  pathways afe likeiy to involve two G-proteins with diverged sensi-
tivities to PTX  fo elucidate  the phototransduction pathways downstream ot a pineal

phetereceptor, pinopsin, we  searched  forG-protein a-subunits  expressed  [n the pineaio-
eytes, and  isolated six kinds ef cDNAs  for Gi2a, Gi3a, Go,cr, Gqcr, Gta  {rect-type trans-

ducin), end  G,,a. In immunehjstochemacal  anaiyses, Gtia- and  G.a-jmmunoreactMties

wereobservedetpinopsin-immunopositiveoutersegmentmembranesofthepinea4o-

cytes, Trypsin protection assay  demenstrated that pineal Gt,a CPTX-sensttive} is acti-

vated  by light, suggesting  that Gt,cr mediates  the acute  pathway.  On  the other  hend, by

usingantmmunepreeipitatientectinique,wefoundthatG,,a(PTX-insens[tive)assocjates

with  thedepsin rn the dark  and  dissociates in response  te lightstimuli. fo see  whether

G.a  ls involved in the phase-shifting effect,  we  investigated the signaling  cascade  via

G,icr by transfiectLon of  the pinealocytes with  a  gene  fer Gqia1 -coupled m1  muscarin:c

acetyicholrne  receptor. Atransient activation of  G.a  by carbacheL-treatment  ot the

transformed ce:ls induceci en  evident  phase-shifi ef  the meletonin  thythm, which  was  in-

distinguishable trom lhat induced  by light, These results  suggest  strengly that opsin-Gii

coupiing  contributes  to the phetic entfainment  of  the chicken  pineal circad[an  clock.
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   The Drosophila photoreoeptor ceLJ  is composed  of  three functional domains, Jhe

photoroceptive dornaln carryLng  rhabdomeric  microvilti accepts  light signaL and  in-
duces cell depolarization. Tlie somatic  domain contajns  a  nucleus  and  organelles  in-
volyed  in the protein synthesis and  membrane  traosport. Ihe  axonal  dernain is fi11ed
with  numerous  synaptic  vesieles,  whose  centents a[e released  in response  to the ce]]
depo:arization. Rab GTPases eonnibute  te the formation and  rnaintenance  ef  sueh

domain structure through  regulating the exocytic  and  endocytic  processes in the ce11.

   in erder  to investigate the regu]ation meehanism  of  the endecytic  system  in the
Drvsophita photoTeceptDr oe11  in situ,  we  cloned  Drosophila homolegues of  mamma-

lianRabptoteins(RAB4,RABSandRAB7),eachefvvhichfuDctionsindifferentstep
ofendocytie  ptooesses. To elucLdate the function of  IUIB5 in the dif6erent domajns of
the photoreceptor cell, we  first canried out the immunohistochemieal analyses  by tlre
use  of  the EOFP-tagged RABS  exclusively  expressed  in photoreoeptor oells. Ihe  re-

sults  indicated that RABS  is locatized to the synaptie vesieles (SVs) in the axonal
domain as we]1 as to the multivesicular endosomes  (MVBs) in the sornatic  demain.
We  previously demonstrated that ovcrexpTessien  of  RABS(N142I), a dominant nega-
tive versiom  af  RAB5,  inhibited the formatien of  MVBs,  vvhile  it had little effect on

SV  endocytosis. Here, we  report that both the dominant negative  and  censtitutively

active  (RAB5(Q88L)) versions  of  RAB5  induce the forrnation of  inegutarly sized

SVs. This suggests  that RAB5  in Drosophila photereceptor cell  would  have two dis-
tinct functions; regulation  of  endocytie  prooesses in the sornatic  domain, and  keeping
the size of SVs  uniform  in the axonal  domnin.
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   Rab  pfoteins of  the smal1  GTP-binding proteim superfhmily  are  essential  for [he

regulation ef  vesic]e  transport in the cell.  In the preyious study, we  identified a novcl

member  ef  Drosophita Rab proteins, DRabRPI.  and  demonstrated it was  selectively

disuibuted in the sensory  ergans  and  gonads, Immunohistochemical analyses  have

elucidated  that DRabRPI  is loca]ized to the SRC  in the photDreceptor ce]1  and  pig-
ment  granules in the plgment celt in the rctina, In this study, we  have constructed  the

transgenic, dominant negative RabRP1 mutant  that synthesizes  the dominant inhibitor

protein, RABRP1(N146I),  under  the contrel  of  Drosophila majer  rhodopsin  (ninaM
premeter. In this rnutant,  autophagosome-like  vesictes  were  frequently observed  just
beneath the rhabdomerie  microvi]li in R1-6 photoreceptor cel]s.  In addition.  abnor-

mallydarkenedrnultivesicularbodiesandtargeelectron-densevesiclesalsoaccumu-

lated between the subrhabdomeric  and  central  regions  of  the photereceptorcel1, These

results  suggest  that DRabRP1  may  possib]y be involyed in the biagenesis or function"

ality  of  ER- and  lysosome-related organelles.  Analysis of  another  kind of  mutant  that
expresses  anti-sense  RabRPI  RNA  is now  in progress.
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   By  electrophysielogieal and  behavioral analysis  of  the gustatory sugar  sensitiv-

ity, Dresophila sweet  taste reoeptor  TRE  has been shown  to have ligand-specificity to

treha]ese, We  ana]yzed  ligand-specificity of  this receptor  for various  saoeharides  by

comparing  wild-type  and  the nu]] rnutants of Tre. A  smaller  but significant associated

decrease of  sugar  sensitivity  was  fouRd for some  saccharides  in the nulT mutants.
General stmctura]  features involyed in the ligand-specificity of  TllE  are  analyzed  and

discussed.
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