B E S 130099

MREELRBEE
(BLEHRFARFTOREMEARARBET - - BHER)

Eﬁ%'%?*E;) s | BRORFLETEZEILFE T LORH

Eﬁ%j&;;) Az Regulatory mechanism for |ight-induced behaviors in vertebrates

gﬁ hont cc | #) aPw B) FARY B s 2013 ~ 2015 %
K | EFc |IE PN REFE w 2015 4

g% -V cz | KOJIMA DAISUKE MREE% REKZF
e o | AR KEIES RIS H £ WH L0 BT

BE ea (600 F~800 FREEICEEDHTTELY,)

B ALBRERFICRE - IBETIH. FTEHEIRIEEFELIFII—THD. AR AZRETEHVOLIR
BHEEDODFAND=ZXLIZEDO. 3OOHBRERALIZ. T . BYWORREBEICETILO—DOELT, BEHE
DE-FBHREICELDETCESEFOREEELIEA[EHBEIISIEBL. ChEFHHITIAZEREDIE
REToI2. ETT3T740225 BEWEICKRAGE—REXAZRFAL. ABRETILORERRARIMNLERIE LT,
ZTOHRR. BREFEMHEOELGI2EEOAZIBES FHIARBELRICEETHIIENAHESINT -, SHIZ.HAEZESK
ZAME (R OEIRMBIRERC. AT VA ZEN FOEBEERREToLEIA 2EBEOLZ
BRFOSLERAFBEHMBICEEL. E5—AEREOAZED FLIIUTHELLIIERER ATV IO—FET
HEZENTREEINT=,

NERMEDEHMEERETIDFANRXALIZESE=O ., €TS5T49L 13 BED N ZEMIE GRIKEA
B, AR, BEUNBEARZEHI) ZHNLI /NI GFP TEHBLTY—TFTAVITHFEEREIL. &
DRI B FERENICEITLE, COT 323 EICH KIS RIZIEERFEEINL. ¥/ LRER
MICKDHEEPAEREREITo-LIA BRERZIMOHMALT T (rh2) OEBEEFEREEFETIETRFEL
T Six71ZRIELT= [Ogawa et al. 2015], LLE S/ LEEFTDFER . Six7 I2kD rh2 RRFIHEEILE S A LE (KE
HDENEERICESINEHAINDIIENL, KPOXBREBE~ADEILEDEENTEINDS,

— A RERHEHRAXLZEARELT. 2N RERAMBEOR L T F I EERRICOVWTHREED - 2R
KM TIIERKRILEY (ASFZV)DEREMNKICKYIVFA—ILEND, CORFEIZIEDHLEL2EFED
BREAFEEL. TNZTNADO GAVNIE (GtE IV GINEN TS, Gt REBIIAZREBIVNNVBEE /T UIZE-
THFHEESINSED, G BEEFHILTIAZES FEITATH . AAETIEXZDEHE D FELT. =T
U BRAMRRIZRIET 22 EDAS /T OPNA-1 BLTU OPN4-2, D G AU /NI B EBIRMEZ BT L=,
OPN4-1 (& G111 #HFMAELT=AY, OPNA-2 (FHHDFHIZKL. Gt #RIKFMITEEHLT SIENBALHIZE
DFzo EHIT, OPN4A-2 [ERED G AV NIBELHEMILTHIEXERH LI [Torii et al. 2015], COFER X, JER
BRATOODHERD FOEUENSBL T LEEH TELRNWCEETRTREELIC. BHEYOER -SED
NFEHBICLEELREVNEEZ D,

F—T—F Fa

ReZit

V. WA

BERF

(UFEFEBALGVWTTFEL, )

B BAEa-F Ta

MEREES an

MEHBEES Ac

S—ES

1 —




RERX (COMBEHRRL-HE - IEIZTDODWVWTEALTTEL, )

SRX4ZEREcB | Light-dependent activation of G proteins by two isoforms of chicken melanopsins.
Eoid
.. |EE& oa | M Torii et al. |#5i4% cc | Photochem. Photobiol. Sci.
R—T GF ~ EITE e | 2 0 1 5 &5 6D in press
sawi=sges | Homeobox transcription factor Six7 governs expression of green opsin genes in
P zebrafish.
.. | E&®B ea |Y. Ogawa et al. | #F®& ec | Proc. R Soc. B
R— aoF | 20150659 RITHE cE | 2 0] 1 5 &5 oD 289
Ep il
Eoid
. EE4 cA HELZ ac
R—T GF ~ FITHE cE &S oD
EEHA HA
=
= £ 2 HC
HiRE HB FATHE Ho A =Y HE
EEHA HA
= EZ4L2 Hc
HiRE HB FATHE Ho A =Y HE
FRXXHEE ez

Most animals changes their behaviors and physiologies in response to changes in various
environmental conditions, among which light is one of the most potent information. This study aims to dissect
the molecular mechanisms of light responses in animals by taking three kinds of experimental approaches. First,
to seek for the photoreceptors regulating light—induced body color change (background adaptation) in a teleost
model, zebrafish, we measured spectral sensitivity of the body color change induced by monochromatic light in
the 5—days—old larvae. The estimated action spectrum revealed potential involvement of at least two kinds of
spectrally distinct photoreceptive molecules in the light regulation of larval body colors. Selective ablation of rod
and cone visual photoreceptor cells in the retina as well as pharmacological inhibition suggested that one of the
photoreceptive molecules responsible for this behavior is present in the visual photoreceptor cells while the
other is in any of the non—rod non—cone retinal neurons.

Second, to elucidate the molecular mechanisms governing identities of photoreceptor cells such as
rods, cones and pineal photoreceptor cells, we isolated each of these cell types by using GFP—-transgenic
zebrafish lines. Comprehensive analyses of gene expression patterns in these cell types as well as gene
knock-out experiments identified a homeobox transcription factor, Six7, as the one governing green cone opsin
(rh2) gene expression in zebrafish [Ogawa et al. 2015].

Finally, we investigated light signaling in the chicken pineal cells as a representative of brain
photoreception. In the chicken pineal cells, light stimuli trigger signaling pathways mediated by two different
G-protein subtypes, G, and G,/;. This study tested G—protein selectivity of chicken pineal photoreceptive
molecules, OPN4-1 and OPN4-2, as strong candidates to activate the G,/;; pathway. The results showed that
OPN4-1 activated G,/ ; while OPN4-2 coupled G, as well as unknown subtype(s) of G—protein, revealing their
unexpected functional diversity [Torii et al. 2015].




