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WP S OMETE  (3230) : Phototropin (phot) is a blue light receptor for phototropism,
chloroplast relocation movements, stomatal opening, etc that are involved in fine—tuning
of the efficiency of photosynthesis in plants. A phot molecule has two photoreceptive
domains named LOV1 and LOV2 and is thought to be a light-regulated protein kinase. The
present study aimed to solve the molecular structure of the two LOV and the kinase domains
and analyze the molecular mechanism that regulates the kinase activity by light, and
gathered many useful information.

AR AERE
(BEHHAL - 1)
[ERESE LiEESE & Ft
2005 4 19, 100, 000 0 19, 100, 000
2006 - 16, 800, 000 0 16, 800, 000
2007 fFAE 16, 800, 000 0 16, 800, 000
2008 A 16, 800, 000 0 16, 800, 000
2009 A 16, 800, 000 0 16, 800, 000
o El 86, 300, 000 0 86, 300, 000
N vvan SO e st/ =

BFEOSE - fE - EWEF - AT

F—U—F W, LOVIHEZHEIE, 74+ b by, S, s, V7 VGE
1. AFZERIAE 4 A D 5 TW5, HFENZEED—>, 7+ F ot
> (phot) 1%, XEMEDHZFHFMAKE LT 1997

BENRES) 2 R 7o 7 VORI, BREEAL & I FEICAST BT, 6T, ERMACENLE

WAL, ZHICHEL T, BFEHRE L.
R L SEEREITV, BE - BELTTH#
FET, WAL OIBER T b G IR A3 @

g, SALBI DEHIEOZ AR LS Z L3
HNIRD . ThD SHERE & BB R
It > TEERKRE ZRI-TZENBE



HZ4ED Tz, phot 4rFId, NSRRI
LOV EREEN A RER RA A &2 285,
C-KENREY v/ AL F=rFF—FIiTh
STW5 (X1 L), phot IIEFEX 30
X F—ELLTHELTWALIEEZLN

phot & 1

NI T OV I 1OV I TTTT T TIT I TITI0G
F-box %!

F-box Kelch!) E—

TWie, EnizveA X F A zBnT,
LKP2 72 X LOV KA A % —D& F-box & H D
PO LOV HZREN SHEERST LN
(K1TF). Z® F-box B LOV IEZHMEIT
AEXFL - ST T — L TG R
REN LIRS EZIT> TS EE X
bz,

2. WMEDOEM
o M2
AR A photE S 5+ LiEiE
¥ s
‘/aj‘}[/ [ "l ]
«Q Ad‘ {RE PRk ===p
A F-box®! < &'+ JLInE

phot BB LN F-Ry 7 AR L HIC R &
L CFUN ZFEA L TWD MR, TORIGITIE
KEREND D, phot BILOVITEE 21T 5 &
T RERREERSE LTRSS 0
A= —THERREIZR DV A 7 Vi
B md OIx LT, %EILY 7P vniE
HRATA Ny 7 LIIES A 7 VEI K
JhERT (K2), ARFETIE, 2 LoV
RAA R T BRI DHEIEN, ED LD 72
SFHEEICHR L, ORISR A m U
T, FF— IR 7 & Lk 2 2 el
FERE A RBLT D D%, oo 7TV A
SIRMTT 5 Z 2 RME LT,

3. WHED STk

vaA XF XSO 2 FEED phot, photl B X
U phot, EHIZFKF1L 3FDE RAAL B 5
WIEE DHEFER Y RTF R & K E s

FHERICE VIR L, g L UYERIS
W2 &b EER LA XA AR AT
XA NEGEL, 7 — U =RV IRIR
SRONV AT, T ke, mEmEIT A,
ENDOR 3 &L UV L R ESR 28 D AWy B2/ )7
B, XTF R 7 HFRNEERED
EALFRIFIEIC L VT LT, & 6122 b
LB EHRE D &I phot DiE
fGFZEyuA XFAFE2ER L, Z20NE
P IERR AR EALIEFN R B R AR L.
DTN T FIRER DR 1T > 72,

YU/ ALF=oFF—1F

4. WFIERCR

1) LOV1 {Z2W T, photl 3L phot2 @
DO fE eGSR IC T L, R0 — BiiH
HEEHOIZL (M3), Wil E o X/
AL T F R~y B 7 Eovd LoVl
WNAERNT phot O BEEMERILY A &L
THERET D ATREME 2 7R L 7=,

X3

phot2-LOV1 (Cys197)

phot1-LOV1 (Cys261)

2) LOV2 IZBLTlX, I —BiEMEH|
HMOFHEZA v F L LTEHIZ, FMIN A
st A 7 vd o $390 FEEARIC & 72
WLOV2 R A A > D ZRIEEZALR LOV2 & %
F—¥ RAAL DY v —E oy DREERE
B2 EROEBZ SN, FT—EBRAAL &
LOV2 DA EA/ERNZ L L, T —E N 1EHEl
ENDHZEERLE, 73 BEHRLERKE
WG, BEH Tl & 28RS
MWEDOERT X JBERBL T TRV
FIGEZRIT O ONCET AIER B E-, S
BIZFRy Xy Ialb—arhEng
LOV2 & T —F R A A OMEVERENLD
BE 2Rz (K4),

3) LLETHELN
a1 iEHze b
LT phot2 ®7
I/ BER
A4 XF XS EAE
"ML, ZONE
P, BERR O E
NEFN I 5
R & fEHT L
SFNT 7L
IRIERR I DO HEE
IT o7,

4) FKF1 =2 LKP2 72 ¥ D F-box /5 FIZB L TH
H IS5y T AEIEICBA T AT 24T VW E
AR R = Y

Atphot2 kinase

5. ERFEERE
(WFFe . WRge oy 4a3E M ORI S22
=Y

CeRam ) (Bt 32 1)



. Nakasone, Y.,

. Nakasako, M.,

Koyama T, Iwata T, Yamamoto A, Sato Y,
Matsuoka D, Tokutomi S, and Kandori H.
Different role of the J—alpha helix in
the light—induced activation of the
LOV2 domains in various phototropins
Biochemistry. # %t 5. 48 & . 2009 .
7621-7618
. Tanaka, K., Nakasone, Y., Okajima, K.,
Ikeuchi, M., Tokutomi, S. and Terazim
a, M. Oligomeric State—-Dependent Conf
ormational Change of the BLUF Protein
TePixD (T110078) J. Mol. Biol. #Fif.
386 %, 2009, 1290-1230
Yamamoto, A., Iwata, T., Yoshiaki Sat
o, S., Matsuoka., D. Tokutomi, S. and
Kandori. H. Light Signal Transductio
n Pathway from the Flavin Chromophore
to the J+ helix of Arabidpsis Photo
tropinl. Biophys. J.##if7. 96 %, 200
9. 2771-2778
Kikuchi, S., Unno, M., Zikihara, K., T
okutomi, S., and Yamauchi, S. Vibrati
onal Assignment of the Flavin—Cystein
yl Adduct in a Signaling State of the
LOV Domain in FKF1. J. Phys. Chem. %%
A, 113, 2009, 2913-2921
Pfeifer, A., Majerus, T., Zikihara,
K., Matsuoka, D., Tokutomi, S., Heber
le, J. and Kottke, T. Time—-Resolved F
T-IR Study on Photoadduct Formation a
nd Secondary Structural Changes withi
n the Phototropin LOV Domain. Biophys
J. #HA. 96 %, 2009, 1462-1470
Katsura, H., Zikihara, K., Okajima, K.
Yoshihara, S. and Tokutomi, S. Oligo
meric structure of LOV domains inArab
idopsis phototropin. FEBS Lett. Z&¢
. 583 %, 2009, 526-530
Eitoku, T., Zikihara,
K., Matsuoka, D., Tokutomi, S., and T
erazima, M. Stability of Dimer and Do
main—Domain Interaction of Arabidopsi
s Phototropin 1 LOV2. J. Mol. Biol.
HEA. 373 %, 2008, 904-913
Zikihara, K., Mtsuoka,
D., Katsura, H. and Tokutomi, S. Stru
ctural Basis of the LOV1 Dimerization
of Arabidopsis Phototropins 1 and 2.
J. Mol. Biol. ##if7, 381 %, 2008, 718-73
3

. Nakasako, M., Hirata, M., Shimizu, N.,

Hosokawa, S., Matsuoka, D., Oka, T.

Yamamoto, M. and Tokutomi, S. Crysta
1lization and preliminary X-ray diffr
action analysis of the LOV1 domains o
f phototropin 1 and 2 from Arabidopsi
s thaliana. Acta Crystallogr. Sect F.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

EHiA. 642, 2008, 617-621
Zikihara, K., Ishikawa, T., Todo, T.
and Tokutomi, S. Involvement of elect
ron transfer in the photoreaction of
zebrafish Cryptochrome—DASH. Photoche
m. Photobiol. #FiA . 84 &, 2008, 101
6-1023
Yamamoto, A., Iwata, T., Tokutomi, S.
and Kandori, H. Role of Phel010 in th
e Light—-Induced Structural Changes of
the neol-LOV2 Domain of Adiantum. Bio
chemistry. ZHiA . 47 %, 2008, 922-928
Ogura, Y., Komatsu, A., Zikihara, K.
Nanjo, T., Tokutomi, S., Wada, M. and
Kiyosue, T. Blue light diminishes int
eraction of PAS/LOV proteins, putativ
e blue light receptors in Arabidopsis
thaliana, with their interacting part
ners. ] Plant Research. &#FHA. 121 %,
2008, 97-105
Iwata, T., Yamamoto, A., Tokutomi, S.
and Kandori,H. Hydration and Temperat
ure Similarly Affect Light—Induced Pr
otein Structural Changes in the Chrom
ophoric Domain of Phototropin Biochem
istry &aif., 46 %, 2007, 7016-7021
Sato, Y., Nabeno, M., Iwata, T., Toku
tomi, S., Sakurai, M. and Kandori, N.
Heterogeneous Environment of the S-H
Group of Cys966 near the Flavin Chrom
ophore in the LOV2 Domain of Adiantum
Neochromel. Biochemistry. @i f. 46
2. 2007, 1025-65
Eitoku, T., Nakasone, Y., Zikihara,
K., Matsuoka, D., Tokutomi, S. and Te
razima, M. Photochemical intermediate
s of Arabidopsis phototropin 2 LOV2 a
ssociated with conformational changes
J.Mol. Biol. ##FiA . 371 4%, 2007, 1290
-303
Nakasone, Y., Eitoku T., Mtsuoka, D.,
Tokutomi, S. and Terazima, M. Dynamic
s of conformational changes of Arabid
opsis phototropin 1 LOV2 with the lin
ker domain. J. Mol. Biol. ##HiA. 367
2. 2007, 432-42
Tokutomi, s., Matsuoka, D. and Zikiha
ra, K. Molecular structure and regula
tion of phototropin kinase by blue 1i
ght. Biochim. Biophys. Acta &FHifF. 1
784 % 2007, 133-42
Matsuoka, D., Iwata, T., Zikihara, K.
Kandori, H. and Tokutomi, S. Primary
processes during the light—-signaltran
sduction of phototropin. Photochem. P
hotobiol. ##FiA. 83 %, 2007, 122-130
AR RS, HIRFRE, EY MYt o




20.

21.

22.

23.

24.

25.

26.

21.

T —DZME TR T A=A L E
WE A, 46 &, 2006, 324-329
Yoshihara, S., Shimada, T., Matsuoka,
D., Zikihara, K., Kohchi, T. and Toku
tomi, S. Reconstitution of blue/green
reversible photoconversion of a cyano
bacterial photoreceptor, PixJ1l, in ph
ycocyanobilin producing £ coli. Bio
chyemistry ##ifi, 45 %, 2006, 3783-3
792

Nakasone, Y., Eitoku T., Matsuoka, D.,
Tokutomi, S., and Terazima, M. Kineti
¢ measurement of transient dimerizati

on and dissociation reactions of Arab
idopsis phototropin 1 LOV2 domain. Bi
ophys J. #E#A. 91 %, 2006, 645-653
Zikihara, K., Iwata, T., Matsuoka, D.,
Kandori, H., Todo, T. and Tokutomi, S.
Photoreaction cycle of LOV domain in
FKF1 determined by low—temperatureabs
orption spectroscopy. Biochemistry#:
A, 36 &, 2006, 10828-10837
Narikawa, R., Zikihara, K., Okajima,
K., Ochiai, Y., Katayama, M., Shichid
a, Y., Tokutomi, S., and Ikeuchi, M.
Three Putative Photosensory LOV Domai
ns with Distinct Biochemical Properti
es from the Filamentous Cyanobacteriu
m Anabaena sp. PCC 7120. Photochem. P
hotobiol. ##FiA. 82 %, 2006, 1627-16
33
Iwata, T., NozakI, D., Sato, Y., Sato,
K., Nishina, Y., Shiga, K., Tokutomi,
S., and Kandori, H. Identification of
the C=0 stretching vibrations of FMN
and peptide backbone by 13C-labeling
of the LOV2 domain of Adiantum phytoc
hrome3. Biochemistry #Hif . 45 &, 20
06, 15384-15391
Eitoku, T., Nakasone, Y., Matsuoka,
D., Tokutomi, S. and Terazima, M. Con
formational dynamics of Phototropin 2
LOV2 domain with the linker uponphot
oexcitation. J. Am. Chem. Soc #FiA.
127 &, 2005, 13238-13244
Matsuoka, D. and Tokutomi, S. Blue-1i
ght-regulated molecular switch of Ser
/Thrkinase in phototropin. Proc. Natl.
Acad. Sci. USA. ##FifT. 102 %, 2005,
13337-13342
Nozaki, D., Iwata, T., Tokutomi, S. a
nd Kandori, H. Unique temperature dep
endence in the adduct formation betwe
en FMN and cysteine S-H group in the
LOV2domain of Adiantum phytochrome3
Chem. Phys. Lett. Z@if. 410 %, 2005,
59-63

28. Iwata, T., Nozaki, D., Tokutomi, S. a
nd Kandori, H. Comparative Investigat
ion ofthe LOV1 and LOV2 Domains in Ad
iantum Phytochrome3. Biochemistry. #t
Fih. 44 &, 2005, 7427-7434

29. Nakasako, M., Matsuoka, D., Zikihara,
K. and Tokutomi, S. Quaternary struct
ureof LOV-domain containing polypepti
des of Arabidopsis FKF1 protein. FEBS
Lett. ##&if. 579 %, 2005, 1067-1071

30. Sato, Y., Iwata T., Tokutomi, S. and
Kandori, H. Reactive Cysteine is Prot
onatedin the Triplet—Excited State of
the LOV2 Domain in Adiantum Phytochro
me3. J. Am. Chem. Soc. Faif. 272 %,
2005, 603-612

31. Nozaki, D., Iwata, T., Tokutomi, S. a
nd Kandori, H. Water structural chang
es inthe activation process of the LO
V2 domains of Adiantum phytochrome3
J. Mol. Struct. &FiA. 735/736 &, 20
05, 259-265

32. Iwata T., Tokutomi, S. and Kandori, H.
Mechanism of photoactivation in the L
0V2 domain of Adiantum phytochrome3

Recent Res. Devel. Biochem. #FHif.
6%, 2005, 1-26

(Fa%R) GH7510)
1. Tokutomi, S., Okajima, K., Zikihara, K.
and Yoshihara, S. [Molecular Basis
for Light Regulation of Phototropin K
inase| BIT s 3™ Annual Protein & Pept
ide Conference, 2010 /£ 3 A 21 H~23
A b
2. b g, MEBATF, HEOE A, EEH
[v 1A X5 XFphot2L0OV2 DR513KZE 5
ILEEREOLEMEE O YR A KT &
W5 4 ERE, %51 B A AR AR
£ 201043 4 18 H~21 A fEA
6. Tokutomi, S. [Molecular basis for re
gulation of phototropin kinase by blu
e light] Memorial Symposium for the
24" Tnternational Prize for Biology,
Celebrating Dr. Winslow R. Briggs “B
iology of Sensing” 2009412 A 2 H~
12 A3 H I
7.— 13. Zikihara, K., Katsura, H., Oyam
atsu,S., Sakurai, M. and Tokutomi, S.
[Tnvolvement of Arg427 in the light-—
signal transduction of Arabidopsis ph
ototropin2, a blue—light photorecepto
vl {8 . 5 A7 [B] 0 AR
2009 /- 10 A 30 H~11 A 1 A 5
14. - 15. Tokutomi, S. [Variety in the ph
otoreactions and functions of flavin-—
type blue light receptors| ffl 2 J&E/H.



16.

17.

20.

21.

22.

23.

24.

25.

26.

29.

B AT Bl A AREMEES S URT T A
20094210 A 30 A~11 A 1 A 5

R BT WSHISE, FAESFR . A
KA, HEH [vadg XFXFHFEE%
ZMphotl 1Z31F DR Y v BR{LIE
PRSI D5y 755 ) B AR 725 73 |
K& 200049 A 18 H~9 A 20 H [LWIE

= 19, [EJE—f#, Till Biskup, ZRIREHI,

HNE A, FERRI, Robert Bittle, fiE
B I¥7TI774vva 7V r7ab-D
ASHO YR TCIBFETELD 25D T T h
JUARREDEPR, ENDORIC & % JI%E | L 3 3
L% 15 [ A ASLAEY RS 2009
#8 A 19~20 H ZEH

mE U WYt —EoT7e T 4
T, BT RIS F 15 IR
HAEDEHRESR T RY T A 2009 4 8 A
19~20 B 5

Tokutomi, S [Photoreaction of a Blue
/Green Reversible Phytochrome-Like Ph
otoreceptor Studied By Low—Temperatur
eSpectroscopy| International Confere
nce on Tetrapyrrole Photoreceptors of
Photosynthetic Organisms 2009 4£ 7 A 2
6 H~31 B USA, California

Tokutomi, S [Regulation of phototrop
in kinase by blue light] 15" Internat
ional Congress on Photobiology—ICP200
9Symposium, 2009 4£ 6 H 18 H~23 H Ge
rmany, Diisseldorf

- 24 O &R, WMEEEF. RKREZ.

ER -, BIRSE, lEEY Tvna XX
FPhot2LOV2 K A A > DN T F NREID
Blbos o077 X /) 2 HE, HAM
YRR B0 [RI4ES, 2009 4F 3 A 21

H~24 B4 d R
WEY, R, MEAF, O & A,

FEEE, PR T+ R hrECOg
R RAA DIy FHEE, SCUR, ¥ —
BIEVELHIE B A AP 5 50 [A]
SVURT T A, 200943 H 21 H~24
EEZny=
— 28. Koyama, T., Yamamoto, A., Sato,
Y., Iwata, T., Matuoka, D. and Tokut
omi, S. [Light—-induced structural cha
nges of the LOV2 domain studied by FT
IR spectroscopy of isotope labeled sa
mples| fll 4 B, HAALEYYEL T 46 [A]
HE4x 2008 4 12 A 3 H~5 H @l
Tokutomi.S., Zikihara, K., Okajima,
K,, Katsura, H., Yoshihara, S [Regula
tion of Arabidpsis phototropin kinase
by blue light] 4th Asia and Oceania C
onference on Photobiology2008 2008 4£
11 A 22 H~28 H India Varanasi
Tokutomi.S., Zikihara, K., Okajima,

K,, Katsura, H., Yoshihara, S., Naka

30.

32.

33.

37.

38.

39.

41.

50.

51.

sako, M [Structural basis for the pho
toreception of Arabidpsis phototropi
n] 15" Anniversary Meeting for Korean
Society of Photoscience, Symposium,
2008 #£ 9 H 26 H~28 HKorea, Jeju
- 31 BT, WS ESS | KA,
B (v A XFXFFEHZ A Aphot 1
BT DI LD U WG TSI A
DOFEMT] fih 2 HHE, B AW 725 12 1
KR4 2008 49 H 25~26 A &l
Tokutomi, S [How blue light regulat
eskinase activity of phototropin| 34
Annual Meeting of American Society f
or Photobiology, Symposium, 2008 # 6
20 H~25 H USA, San Francisco
- 36. EJR—E, O L &, KR, #
BE 74+ MhrBEULOV2 RAALEF
T R AA O AAERHEL M 4 [,
A AREY) B8 49 [BIFES 2008 4F 3
A 20~22 B FLIE
Koyama, T., Yamamoto, A., Iwata, T.,
Sato, Y., Matsuoka, D., Tokutomi S.
and Kandori, H. [lComparative studies
of light—induced structural changes
of the LOV2 domain and the Ja helix
among phototropins. ] The 5th Open Wo
rkshop for “Chemistry of Biological
Processes Created by Water and Biomo
lecules. 2008 &£ 1 A 24~25 H Nara, Ja
pan
Tokutomi, S. [Structural basis of th
e light regulation of phototropin ki
nase| Gordon Research Conference: Pho
tosensory Receptors & Signal Transdu
ction, Invited speaker., 2008 21 H 20
~26 HVentura, CA, USA
- 40. Eitoku, T., Nakasone, Y., Ziki
hara, K., Matsuoka, D., Tokutomi, S.
and Terazima, M. [Time-resolved therm
odynamics on photochemical intermedi
ates of phototropin associated with
the conformational change| fili 2 JE/E.
Gordon Research Conference: Photosen
sory Receptors & Signal Transductio
n 200841 A 20~26 H Ventura, CA, USA
- 49. [BAT], WEESLE | MR,
B Ty vA X XFH A2 R RPhoto
tropin 1 ®LOV 2 —kinasefHi o 75 LA
WAL fth O BE, B AW 4
5 [A4E2 2007 45 12 A 21~23 HR§

H AT, PER HA, WA,
s, MNEE. FIBIES V7 "7

FUTOFENE Y —F 7 EPixD
DOWEETLE A F I 7 A 2007 &) b
PR 2007 429 H 26~28 H fAAK

ARG, KTESL, AR, ER—
. EEYE., FIBES HFotkr¥—



EAEZ 4 b ha v ORKIES
&%@ﬁﬁ%%&4+\¢m 551 A5y
TR R 20079 A 17~20 H &

52. - 53. [LAJRSD, EHHEML, ME P,
ISR TR 74 /5neochrome1 LOV2
%%4/®%ﬁt%ﬁ MBIz H 1T HPhe-
1010 D) fih 2 HE, 2 14 @5‘!’:55%%
WRES 200747 A 30~31 H &BE

54. Tokutomi, S. [BLUE LIGHT-REGULATED
SWICH OF SER/THR KINASE IN PHOTOTROP
IN|] 5th International Conference on I
NHIBITORS OF PROTEIN KINASES (IPK 20
07) Symposium, 2007 -6 H 23~27 H W
arsaw, Poland

55. fiE P E 18, MEXE], HIREk
BTLOV R A A O & BERE D ZARME )
05 A8 [0 H AN A B RER T VRV Y
L, 200743 A 28 H-30 H. fE

56. — 57. MEO& A, [MEAHE, EJE 1,
HhEGRE, e e AXF XS
T4 M hBEYLOVRAAL v OF Y I
—HEE ] fh 2 TERE, 5 48 [B] B AkE Y A B
e /\//T/‘?la 2007 £ 3 H 28 H
-30 B, fE

58. — 59. JK{H L. HEIRHIT. m%kﬂ
E W, FIRIES TR RES )7
LREERAE Y — Phototropan)if
FOSHEIEZAL) fih 2 BEfE, H AL 725 8
TR, 200743 H 25 H—28 H, K
173

60. - 62. Nakasone, T., Eitoku, T.
Matsuoka, D., Tokutomi, S. and Terazima,
M. TEquiribum Between monomer and dimer
forms of phototropinl LOV2 domain]
3 H B . 5" East Asian Biophysical
Symposium & 44" Annual Meeting of
Biophysical Society of Japan, 20064812
H12-16H, Okinawa, Japan

63. —64. JKfE S, HERMIT, AR,
ﬁmm\#ﬁmﬁfiéxﬁw7ﬁkk
o B2 R B AL D Spectral silent
mewJ@ZE%\%¥% E ST R
2006, 2006 -9 H 20 23 A . &

65. IR, ﬁ T, WG, E HE
e, MEEE, E B RN 7
PE= DY ) /%n’i/\ﬁ“é /f%@"%
KARPixJ1 OARIREERSN/ RIS SCMENT 1
33 [EAE 1R %ﬂ%dﬁ%\%%&ﬂﬂl4
H-15 H, 4R

66. Matsuoka, D.,
S. TDistinct roles of LOV domains in
blue—light regulated phototropin
kinase activity] The 20th IUBMB and 11th
FAOBMB Congress, 20064 6 A 18-23 H.
Kyoto, Japan

67. Matsuoka, D.,
S. [Phototropin, aBlue Light Regulated

%%%

Zikihara K. and Tokutomi,

Zikihara K. and Tokutomi,

Ser/Thr Kinase in Plants | Satellite
meeting of The 20th IUBMB and 11th
FAOBMB Congress, Invited speaker, 2006
£ 6 A 15 -16 H. Sendai, Japan

68. Tokutomi, S. [Distinct roles of LOV
domains in blue light photoreceptors]
Gordon Research Conference,
Photosensory  Receptors &  Signal
Transduction, Invited speaker, 2006 £
4 H 30 H-5 H5 H. Barga, Italy

69. Tokutomi, S. [Phototropin; Photorea
ction and Photoregulation of Kinase A
ctivit] International Plant Photobiol
ogy Meeting, Invited speaker 2006 £ 4
H 24-28 H. Paris, France

70. - 71. KTE O, HEARRAST. ARREIRAT
(Y= é?W%IEf& rPhototrop1n0)§ﬁ%%/(
JIVESZ BT DK « = 2L e —
LIt 2 B, B A L5 86 REFES
2006 4£ 3 H 27 H—30 A, T

72. - 730 (LARJRERE], A HEN, HE P
HIRBE R T T A4 phytochrome3LOV2
R A A 2B DS L DK
BIRAME) fh 2 B8, 56 47 Bl A AR
PSRSES 2006423 A 19 H-21 H, &
<X

74. — 75. {88 ¥ S EmSEEy ittt
‘%—Lw%XQWJmZE%\%MEm
KK R EK//T/WA 2006
£3 7193210, o< iF

[lilﬁlﬁ)

L fEE Y, FEEE Mttt o —&
Aﬁ”Tf?/F AT A v 7 A~FKEWY)
WS~ (HEE— HiblE ).
TX «F 44—« T A 2006 4F 355362

(Z Dfh)
A= b— U5
http://www. b. s. osakafu—u. ac. jp/ toxan/h

ome. html

6. WFITHLR

(D) WA

e #7 (TOKUTOMI SATORU )
KBKAFSE KT - BLERFTER) - #06%
e E B 90142009

(2) WrgE R

HIF #rE (YOSHTHARA SHIZUE )
KBRRFSE RS - BLEARATZER - Bh#
FgeE 35« 20382236



