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EET DA OZL X, RIBUSEATE A2, A OITEIOFREIHRE & B 2 72 01T,
ZOEERNTERE ZHUGH A7 — RES1 LUV TH LN T H0ERH 5, BRI AEY
OEEONRKHINEE - MEICL2EHTH D, L - EITHFE OMIL/NRE T, I
BICHFER—T 213 & 5 72O LIERTE LTS, EBITHRE T 22 omME0EES NS, 2
NEME S TATRO BRI EN TV e, AIFEIZ, £& LTI 7 I FEFTARNATEI Z/RT 720
DIEEEBHESED D THEZH LT A Z L2 BN E L iThiz,

BERAEMNRE & I3E DA X T-FO X O M/ NERE T EBT S 2 & THIIROE Y 12k
NEAEDMT, BEOEZLZRO-ZNERESE Tk 139O 2 HEMUNE DS 2 RO HLHR
INEEFAAT “9+2” #iEE b, ZOMEIIEMEEZ B UL IRESRTWS, BN
BRI =2 U TH A=) O NERFEA LT\ D, ZDOXA =27 ATP
ARG R RN —IZ K> TEOBUNERIZIE Y 2 C 385 2 & ClEBITEiER 2179,

MEEBIX =728 < 7200 TidZe <ABF: - 15l CCGEEEN 2 2 b s 85, 202 bii4
WL S TEHETHLIN, EOXICLTEEREDLDOMNZEDI T A= ALIONTIHIT &
A EB BN 5 TR0,

AAFFETIE 2 SO IR TR INE OIMANZKE A LTS & A = ZiEB Le, 1 203%0
KIENEEER T2 TEERE—F—ThoZ L, LI 1 2EF®BBTHEIICSETSF
AT T I NEZRTHEL OV T 2=y MO HMEE— X —Thd L VNI RTH D,

WEMTRDOETNAEY TH D7 T I RET ZADIEL A =1 3 >0 HES (Heavy Chain,
HC). 2 DO Hff#H (Intermediate Chain, IC), 11 FiO#$H (Light Chain, LC) ®Ff 16 ©
VT amy NPLRDERRE NIV EEEERTH D, MY A =D AAA+ Y 7RI
1% LC1,LC3,LC4,L.C5 ® 4 fEnH 5, LC1LIZHC ODE—# —{HEA2 K FESEL 7L —FD &
O ek B o, FOMO 3FEIMLFES VT L HEBFHEIICEDL LB b TEY, K
MR L 725, LC3 & LC5 IFMMLEICHEICRE G+ 5F 4L FEdvr (Trx) O7 7 3
V=B I ETHY, LCAITAIN T T LA T UREGHE NI ETHLINEY 2V T
T2 R EThD, WMEACHD Trx OEERIIRINTH D, TNV T AL FTNTT T
I REFAONATENCEE 2K 7 & LTHL,

AAFFETIE Tex B LW NV T bA F U FEGRSME S A =Y T =y M OEPERE, §F
CCHEEEERE R TR 2L THZEEANE TS, 7T I RETAD
LC3,LC5LC4 DX EGD Z E VR 7270, /v 7 XUV EBRPKRS R~




TV T ERNTENLD EMHEFOIESY A =T 2=y FOFREEIHI L, ZOiESRSIE
BT LTz, £D% 7 7 I REFALC3 & LC5 OfiMfaz # /X7 D Trx & L TOMWE %4
EFRNCFHE L, 1EZ2DF VTR TNITH D XS TN D Trx & D HERIZ K o THAHEE
BZTHILZ, 77 REFTADH A =V BERBHEROAF EERNATEIZ LTI b DK
OJEE) & A FEERE A T L 72,

TI7FVTOFERNS L bu—L L UTHER LAY A = 2 NEISRE S ED Ry
o rarrry sz (DC2) O/ v 7 Xy AR T I FEFZAD DC2 ORIBKE H7p
HRBIEZ R LT, ZORERIE. 77TV T7ICEBIT 5 DC2 BNy A =2 ORI, fik
EDOERK. MEROHRR IO EERMHE 2RO L Z2REL TWVD,

773 REFTALC3 & LC5 Ofiffax & > R0 &g & W= A b EHR )5 LC3 & LC5 O
SRR ITTENM ZRD D Z LN TET,

75 3 REFZADLC3 & LC5 DKMk E A= EEE: « SATEIORBR AT L=, 18
FICHREDFT OIS, #REFTHEIT LC3 KK, LC5 KABMRILICHEF AR & g 5 KB &R
L7z, HEAHER CRIBRD TR A4 2 & RBVNEIE L72 2 L 725 LC3/LCS MV & XA =D
%é%%ﬂﬁiéﬁé@#%bﬂﬁw

7 7 X RET AT AEEKZAT 5 BRI A 520 5 L #%iBilek 2, s A =2k
PBEREDZIRIEKZ L2 2 & D LC4 I ERTEIEK > & 5 Bk ~ D ZEH T LB TE L HIFF S
TV, LC4 KABRKIZ % IBFK 21T - 72 D T LC4 138 B IEKIC VWA TIEAR W2 L 235 H
-7,

AW TIE, MEBEEZEDTE—F—F L RXIVBEXA =D T 77 IV =D b, kkigs 7
S REFREREEY T T TV T LD 2FOETT VAW A - TR FANINT U 75
B, THURFVUBREDNAA =0 OT7 7 BARLT7 L—F L LTHELTWDHZ &, By
U LA F URERBBPIERE U ON T ETBERBERRELFF > TWRWNWZ LR EZH LT
L7,

i« FRSCEBIL, FI3C 2000 = & 930 300 354 1 ET O T 52 b L<ITEL 800 5% 1 FRH L T &,
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Most motile organisms exhibit stimulus-responsive behavior. To understand the regulatory mechanism
of their behavior, it is necessary to clarify the reaction cascade that occurs in vivo at the molecular level.
A typical example of locomotion in eukaryotic unicellular organisms is caused by ciliary (or flagellar)
motion. This study was mainly conducted to elucidate the molecular mechanisms that regulate ciliary
motility in the green alga Chlamydomonas reinhardtii, a model organism to study cilia, to exhibit photo
behavior.

Eukaryotic cilia are hair-like, motile organelles that protrude from the cells. The inner structure of cilia,
axonemes, is widely conserved from protists to humans. An important feature of ciliary beating is that it
changes its beating mode (e.g. waveform, beating frequency, beating amplitude, etc.) in response to the
chemical/mechanical stimuli; however, the molecular mechanisms underlying this regulation remain
unknown.

In this study, I focused on the role of the subunits of the outer arm dynein. Outer arm dynein is a family
of dynein, a minus-end directed microtubule-based motor protein, that generates about two-thirds of the
force required for ciliary beating. Among ~20 subunits, there are three subunits that potentially regulate
ciliary beating: two thioredoxin-like subunits and one calcium-binding subunit. Redox and calcium ions
have been known to act as important factors in the photobehavior in C. reinhardtii. However, the functions
of those three subunits are unknown. By utilizing reverse genetic analysis in C. reinhardtii and also
comparative analyses between C. reinhardtii and the flatworm planaria Schmidtea mediterranea, 1
revealed that thioredoxin-like subunits function to regulate the ciliary beating frequency, but not to regulate
photobehavior. As for calcium ion-binding proteins, knock-out strain did not show photobehavior-related

phenotypes. Both findings prompt a correction of long-held hypotheses.
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