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Mechanism for establishing the “nine-ness” of the basal body
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(Department of Biological Sciences, University of Tokyo)

SUMMARY

Basal bodies have a highly conserved structure, consisting of nine triplet microtubules arranged in a rotational sym-
metry. How this arrangement is determined is poorly understood. By analyzing two Chlamydomonas mutants, bld10 and
bld12, we found that the cartwheel, a structure with a hub and nine radiating spokes, is crucial for stabilizing the 9-fold
symmetry. The mutant, bld10, has a null mutation in a coiled-coil protein, Bld10p, that localizes to the cartwheel, and to-
tally lacks basal bodies. Intriguingly, when a truncated BId10p is expressed in bld10, basal bodies with eight triplets are
frequently assembled. From the morphology of the cartwheel spoke in the abnormal basal body, we conclude that Bld10p
is a major component of the spoke tip, and that the eight-triplet basal bodies are formed because the diameter of the cart-
wheel becomes smaller by truncation. The other mutant, bld12, frequently has basal bodies with abnormal triplet num-
bers, varying from 7 to 11. BLD12 codes for a homolog of SAS-6, a protein essential for centriole formation in C. ele-
gans. Evidence suggests that Chlamydomonas SAS-6 functions in arranging the radial array of the cartwheel spokes as
a component of the central part of the cartwheel. The cartwheel must be crucial for stable formation of the 9-fold sym-

metrical structure of the basal body.

[B#9] Basal bodylIHkEDOREIEEE & L @< 4
HFT T, L OEYTIIFLEOFERHEELE LT
bHRET 5, 72, MlREH L IcACHET D L
VO RIEGE M & FFo, Basal bodyld 9 RO K
U7y ME/INE DRSS RIS EL & U 72 R
ZHEL, ZORKBERY - IRFEEAETRTO
HEAMICHEET S, 2o EnD, Z0 9 EXFR
MEAEE T 10EFEL LR EREY DN ES LR O
EETHY, TNNBAEE TEDLLTITHRFEEINT
EEEZLNRTVWS, LL, Z OB
MEDEHITLTTEDON, WNEkD 19 &
WOEERDTND DM E V- REE, &
KMMBERZEZNLTEZICHLEDLLS, ZhET
F oL FERNMY NinotT,

O THEICE S-S, 7T REFAEZHN
BN T T —F ERA T, WBORKICRE
% b DZERE RIR D H > Hhasal bodylZ A B O
DOEROHT, &V CERMEOHEBEAIT 72
LA, WS ODDOERKOHBEIZRI LI, £D
9 B O 2R DFFHT 5> Hbasal body 0> 9 [A15%f FiE 23 Hfe 37
SNLHEEO W%, R THOTHLNITSHZ
LITpEI LT,

[A:&]
Basal bodyZ2#R78 Bk o B

MEEZRR LW EREE 7 0FRIC2W T, SYBR
GREENTCDNAZ ¥ L, #ild 7= OOENEE
kR OMBOW L7, 24U DN A 7 BA S

THIEZ L, basal body DHEEICHE 2 H D2 K%
bld10, bld12 & £ 1) 7=,
2R AL T DRIE

ZEPRDIAI0NE, &7/ AHPIZT T A REFHATD
itk o TERFEHEINTEHKTHD, ZOTT A
I NEHEEE LCHARTT O 7 ARSI & FE L,
T OUTFERIZ D D8R T OF D, bld10ZE AR I
BALE X ICRBAEERELZ b OBIE T Z2FT
L, BLD10#& s 1 & L 7z, BLDI2& /5 1 1%, K
vatirru—=r Lo TCRE L, AFLP~= v
Ik 0 ERBEFEEXRE L, EOHEBKICH
BB EFAT, BEAEE T OcDNAELS 2 E L
TERBET#IEE LT,

(458 & £%2] bld10/Zbasal body % 5542 K% L TH
Y, WFLENM CRIE Sz WA E A Cepl35ic M
[E72 = A v FaA L& EEBIdI0p D null 28 B kLT H
%, Bx OLLRIOBFIC LY, Z O A EILbasal
body NFEIZ S B B — R A — L & 9 &I RET
D ERDIoTNEY, Z OfE TP RO BRRAE S

(NT) DHIRDHIEME (AR —2) DEHRIZ
MOV-TE%2 LCE Y, basal bodyFkiE@Fe C@ZH
N5 EFRIEREE TH 5, BldIOpDEREZ IR D 7=
®, EFO—F % K L 7-Bld10p % bld10#H i (2 F 8L
SHIE A, BRENC &I, SROM/NEND 72
% basal body S WVMAE TR I D Z ERboro
72 ZDEZTH— FARA—NIZAR—T OIevmal sy
BRI HL 2o THUNE D DAL T W, ZOFER



Jpn. J. Protozool. Vol. 42, No. 1. (2009) 93

1%, Bld10p7s AR — 7 Jedd OB A4y & L T/ NE
TR Z L 2RBT 5, SKROMINENLRD
basal body 3Rk SNz DiE, INEL Rotzi— kiR
A =V DOMJE EIZNE RS L2 < e o a7z
WELEZBNDY

bld12/%basal body D/ INEEATH HLIARE THE O
TEWH B A RT AR TH S, Basal bodytid %
LB TDE, ZTORFEOFKIII— FARA —
IVDHFIESF DRI L TNWLT2DTH o7z, BRI
Ko TAR =7 BISHRICELE SRV e, BUNE
TERR D5 9 EATICHEE ST, 8ACIOARDHUNE
MBRBFLTBIEINDE L LV, &5 TfET O
A, DId1I21ESAS-6 &L W H EHE A RETH Z N
Phoiz, SAS-6ITMHECE h O Thasal bodyiF
RICHEREAE L LCRESRTWER, Yok
INTHERET AT oo TV o T, A RlOWsE
IZ &> THIDT, SAS-6IEH — FARA —/LDAR—

7 & RETIRICELE T DR R D, I — b A —b
JE Ak % 38 L Chasal body o 9[mls #4022 iE (b 12 8 <
ZENHLMNE 0TI,

LLED 2 DODE R %fFE > W92 L Y, basal
body ORI BRI & DOREFLUTIE, H— hABA —/K
FH R RE BN T WD Z E DAL N5 T2, 2
D X 9 7zbasal bodytEE D oy RS B 2T 7R o 72
DIXZIBHHTTH B,

[ZAR]

1) Matsuura, K., Lefebvre, P. A., Kamiya, R., and Hirono,
M. (2004) J. Cell Biol. 165, 663-671.

2) Hiraki, M., Nakazawa, Y., Kamiya, R., and Hirono, M.
(2007) Curr. Biol. 17, 1778-1783.

3) Nakazawa, Y., Hiraki, M., Kamiya, R., and Hirono, M.
(2007) Curr. Biol. 17, 2169-2174.



