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Suppressor mutation against linker deleted mutant of PotB,
a component of chimeric Na+-driven stator protein
O Shiwei Zhu!, Seiji Kojimal!, Michio Homma?
'£K - [RE

The stator protein complex involving in torque generation of bacterial
flagella is composed of two kinds of membrane proteins, PomA and PomB for
Nat*-driven stator, MotA and MotB for H*-driven stator. It has been shown
that a chimeric protein PotB, in which the N-terminal region (residues 1-50)
of V alginolyticys PomB was fused to the C-terminal region (residues 59-308)
of E. coli MotB, can function with PomA as a Na*-driven stator in £. coli
Here, we constructed a deletion variant of PotB (A41-91; called PotBAL), and
co-expressed with PomA in the motAB deletion strain of Z. coli. This variant
did not confer the motile ability. We isolated a suppressor mutant which has
a point mutation (R109P) on the al region of £ coli MotB. Overproduction of
the PomA/PotBAL(R109P) stator inhibited growth of host Z. coli cells, which
is rescued by another mutation D24N that disrupts the Na*- binding site in
the stator, suggesting that R109P confers a high Na*-conducting activity to
the stator. Furthermore, replacement of Arg109 with other amino acids and
scanning the vicinity of 109 site by the replacement to Pro suggested that a
conformational change around the al region is required for the function of
stator. Thus, we speculate that the conformational change around the al
region induce to open the channel of the stator complex and the energy
conversion 1s triggered.
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FB/E A2 1 kL Fibrillogenic propensity of the GroEL apical domain: a Janus-faced
minichaperone

HzxEH.HEZE: Olin Chenl, Hisashi Yagiz, Pietro SormanniS, Michele VendruscoloS,
Koki Makabe'**, Takashi Nakamura'*, Yuji Goto?, Kunihiro Kuwaj ima'*

i@ 'Okazaki Institute for Integrative Bioscience and Institute for Molecular Science,
National Institutes of Natural Sciences, 5-1 Higashiyama, Myodaiji, Okazaki 444-8787,
Japan; *Institute for Protein Research, Osaka University, 3-2 Yamadaoka, Suita, Osaka
565-0871, Japan; *Department of Chemistry, University of Cambridge, Lensfield Road,
Cambridge CB2 1EW, United Kingdom; and *Department of Functional Molecular
Science, School of Physical Sciences, Graduate University for Advanced Studies
(Sokendai), 5-1 Higashiyama, Myodaiji, Okazaki 444-8787, Japan

ZE B The chaperonin GroEL plays an essential role in promoting protein folding and in
protecting against misfolding and aggregation in the cellular environment. In this study,
we report that both GroEL and its isolated apical domain form amyloid-like fibrils
under a physiological condition, and that the fibrillation of the apical domain is
accelerated under acidic conditions. We also found, however, that despite its fibrillation
propensity, the apical domain exhibits a pronounced inhibitory effect on the fibril
growth of PBr-microglobulin. Thus, apical domain defines a minichaperone system
correlating with the universal amyloidogenesis.
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[1] Zhang, Y., Iwata, T., Yamamoto, J., Hitomi, K., Iwai, S., Todo, T., Getzoff, E. D., and Kandori, H. (2011) FTIR
study of light-dependent activation and DNA repair processes of (6-4) photolyase. Biochemistry 50,
?2’5]9é-h3asnggg,.Y., Yamamoto, J., Yamada, D., Iwata, T., Hitomi, K., Todo, T., Getzoff, E. D., Iwai, S., and Kandori, H.
(2011) Substrate assignment of (6-4) photolyase reaction by FTIR spectroscopy. J. Phys. Chem. Lett. 2,

2774-2777
[3] Yamada, D., Zhang, Y., Iwata, T., Hitomi, K., Getzoff, E. D., and Kandori, H. submitted to Biochemistry.
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ELTWAIEMMOENTWS, 206, BIZIEGERFORBRATOERLEF
BEOEEDELS G, BROXEBENEADLLIEEZTER T H-OIZE. RBHK
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B LTW:, Z2fEEIETILABIOT NI ST —THHERTET,
FEf=. PomBy; TlL. MotB, TTH F o F ¥ RILDFEHILIZEE L SN TS helix
1ORAHIEICHEFELTEY., COMATEIRADT YT EEET 5 NotX &
MEERATAAREUAEZ NS, BE, BEFRRICE DV -ZEREBAERE
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L. C Y w7 ZOMEZE (0 FRIARRERZA 4 IEREGIRRE & K <P EZ
) ZEZT, EWIHIFEPRPALNICR ST,
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'BKET - ER. CEETRRR - A&/ . CER - RERHERS
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YUDIRIEZEICHE L TRRICELLT HIENTED, AFREELICEAT S
MRITAFEEMLTETLSD, BRIDOZ NI EOHTOMRREICEEEST
U BEEBRABEERITRIALICKLOMNRKTH S, T2 THAIE. PDBM 5 IE
TLRT 839 DA VNV EDESFREICHEIILABEELZEH T A
—RERFE Lz, BDFVAUFEEEHEEKZTLHE LI, BIGTEBE LS
FARTIULRBELZEDODEEZTL. SOITREEEERZAVIIAEELIL
DEMBEREI VNV EDOILARBELILT—2 N—X PSCDB & L TARAL 1=,
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FTTOT 74— T 4B E pH Vv 72X DBEMIRREN D K
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b2 ) BRI W TERT AP RIIEOE AT ik, N OEEA~XT |k
L EIFIE— ﬁbto_®ﬁ%i 7a ) OBRMAGICHE S PR OREEIX, D
72 ELRAMBEBIZEWT %%%L%ﬁﬁbfmé & ERIET S, é%
W2y BUVDFEIZRHIR T D8 AT Rvid, N REDOE AT "L L@ os
FBKIEEZ R L, ZOMEIX NIREOHE LV L/NEhoTe, Va7 v
T =T 4 TN Ko THE LN NHEIEOEE AR Fvd . BRIk
ST AN AT R OLOEERIN S . ORI, N¢W%ﬂ%Nﬁn«@%Lﬂ
BACKHINT A Z LR En 5,
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BRDPBRAGRZHATEZLIDE., RIBXKREORL S 3 BHEOHARRY
BENREBICEET INOTHS.NLIEET ll-casBLFF—ILOTA LUiE
Dy IIBEEVWSE—OEEBAZLON., ATV EFENIEQESRL ML
FF—ILOEBEFREZHIEIT HFER. BOHINIAREIZLE S, TNITIZ THE
AEMEORICIEIEIEYMA A (C) IHEETHERIVERENAEERI T T
57NW—T (JIL—TL) B’HY. TOREEL T FOEBEINEIE ST,
[CTHILPE bR - FEZEEAMEILELICTTIL—T LICEL. BEFEEIC
FOTHRBELEAYMETHD, K> T, YLk - FREZUHBREYED CIEEIRIL
DEEFRMZITO. ARYMERICE TS CIEEHELRI LGON B LD,
BEEBICI>THNYT S EIFHEKEN., ChFETHAIK, BFEMRRICKY
FKEIEL-YILOK - FEZFHEYEICH LIERFRN S EFERSIES L
T, EREAERDEOHBERTZINHTERL Y, BKAETIX. AEBHEEKD
REIZH B L=,

SERELF. YILERZERMEICH L, TARyEY MREFAL TKE
BHRTORRY FVRIENATREGRERFIHRNAHZEFRL. CILBr,NOs, ITEh
TNEELNYIT7—DI3H 2 DEREBITHRT CETHRNAERARY MILEAIE
L. CliaSHMEUDBEFRZERF[ICEICHYLI-OTHREY %,

[1] K. Katayama, Y. Furutani, H. Imai, H. Kandori (2010) Angew. Chem. Int. Ed. 49, 891-894.
[2] K. Katayama, Y. Furutani, H. Imai, H. Kandori (2012) Biochemistry 51, 1126-1133.
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I CHRIT 2 HiEEMS Uiz, T OREEOHSIZ X R ED T4 T
VDR EAEBITHERT 2 E R ATREE 22 0 | R HAEE TH 5 oRh O DO1E
BT LTz,



P12

EEYMAML

HACFER IR D ¥ ) B2 HEOmAE BN IS
OfRKE. £EF OFREHL BHOHK

e fAHEXRE XFREFHEH

TERIA T ONAL TR & 37 BEEAREPSINOEA RS SN D &, et r
27 ARKERIR LT L, ZOE=rLF—Zr7nue 7 v EE2
B L CP680 LML DHFERe 7 v 7 4 JWZIES D, P68O IEfihiE = /L%
—HZT D LB MR, BT, YA 7T BF-F ) UE
SR Qo BB AER Qp DNAIZ IR LIE TN OAREL ST 2> B R VST~
ERBENT S, ZTOXIIT, Qe DFIN Qa LV bEWERLRICENM ZFFODY, Qal
QelIWVTHNHLRELTTARX 9 (PQ9) 1k 7ied, 5 L@k
BALOBEWTEHOERE EOHAFERICEVAELDEBZ LN TNDLN, £
D HARK 72 A T = X AIRVEMH STV, & 2 TARIFZE IR, B
R Z T, PQ-9 @ C=0 HLITxtd HKFEMA & WebiEcEN & ORERZ

~7z,

P13

NE 1O/ I)LAERE ORI RLAENT - FEEBZE G ZRANT
mLExk¥F. EHESL. OFTHK
ZEX-RI - 2FFEM

NF2O09/IVRITHEFRTI ORO—-TIAILADHEEZEY ., FOHEMRIK
FERMBTOIUNIBERBEDODARNI2—L LTHAINS, CRFEFTICT, L
KODODEZ VNV ENEFOAILARFIOANO—T (BV) LIZEH I,
JRY—LEDBEICKYTOTAHIRY—LHFRUTEDLZEMNRESINT
W5, §E. Fhfi=bldk. COAFZEZE) VEERBEORYEHOEICIYTRKL
EFEXYRY—L (REEGEXZGY) [CHERATE MR LT,

PHEDORNKEZELEDCVICHTEF V2T /)L0—4% 2 U BRI8) £EBVDIE

ZDHFER. pHA-5 DEE TEOEMHABRENMERNL. Ch &k U BEKIEAITHE
MEITLTULV =, HEZGV TH, BEDYRY—L -BVEE LRKROEFHLR
SN t=1-6 .GPCR B! Z7{AD CRHR1-TagRFP Z#8& L f-BV #@t& - & 2 A,
GURLICRITL., TRTHVRY—LEGOTVA I ENREDLNT,



P14

Crystal structure of deltarhodospin from Haloterrigena Thermotolerans
J .Zhangl, K.Mizunol, Y.Muratal, K.Iharaz, M.Murakamil, and T.Kouyarna1
('Department of Physics, Graduate School of Science, Nagoya University;

*Center for Gene Research, Nagoya University)

Abstract

Deltarhodopsin (dR), which is found in Haloterrigena Thermotolerans, is a new
member of the microbial rhodopsins family. Here, we report the first three-dimensional
structure of deltarhodopsin at 2.7 A resolution. Crystals belonging to space group H32
were obtained by the membrane fusion method. It is demonstrated that the structure of
the inner part of dR (the proton channel and the retinal binding pocket) is similar to that
of bacteriorhodopsin (bR). The trimeric structure of dR is also similar to those of bR
and archaerhdopsin-2 (aR2), though the residues in the protein-protein region are
largely altered. Structural comparison of dR with other archaeal rhodopsins offers an
insight into the formation mechanism of the trimeric structure of archaeal rhodopsins

ion pumps.
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OXRMERL 123, BEEKRER 4, ARE—H 4, BFARE 1, HBHEA 125
LOyF-0F, 2Rt R - e, SCREST, JST, 4 HUK - gl 5 S & 2307, JST

MgtE 1, AN Mg2t A 4 LR E OEEERERFCBE D 2 F v FVBEE AE T
b Mg KA RT ¥ RV X D EikEEMREG 21T > T 5
[Hattori et al. Nature (2007), 448, 1072 & EMBO J. (2009), 28, 3602], = ®
MgtE I3 Mgzt iZxt ¥ om0 s ME R EL A LT, Caz e D
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B a WP VRIE B AZ T B T L CA A AR E AR NV EHIE LT,
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SEIpoTHWDHZ ENDNY, Mg2tl ZOMd —flis F4 > T MgtE ~OfEA
B2 2 Z LAVRIB S T, BE T, Mg2HsEaa & Ca2tE o ik T4
Vi ET MgtE Oy FAEE OBV ZFHMICRET L. MgtE O 4 L ERMED 5y
FHEREIZOW TR 5,
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