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Bacterial chaperonin GroEL utilizes the

co-chaperone GroES to assist folding of cellular ARGZS&?‘@\ oo %
(& ;v . ATP Y 2

proteins 1n an ATP-dependent manner. An 3

&

1L

ATP-induced allosteric communication through
GroEL double rings is prerequisite for the overall
chaperonin cycle. It has been shown by Horovitz

et.al. (1995) that ATP-induced allosteric transitions

of GroEL consist of two phases with one at . ' .pi 4o allosteric transition of GroBL.
relatively low ATP concentrations (< 100 pM) and

the second at higher concentrations of ATP with a midpoint in the range of 16 to 160 uM. Here
we studied the effect of essential metal cofactor, potassium ion, on the ATP-driven allosteric
transitions of GroEL by using a tryptophan mutated GroEL. Within the test range of
potassium concentration, two distinct patterns of ATP-induced allosteric transitions were
observed. We showed that at 50 mM potassium concentration, a remarkable increasing

second-phase of ATP-induced allosteric transition was observed which is contrary to the

decreasing phase at 10 mM potassium concentration.
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[1] Yifrach O, Horovitz A. Nested cooperativity in the ATPase activity of the oligomeric
chaperonin GroEL. Biochemistry. 1995 , 34(16):5303-8.

[2] Inobe T, Kuwajima K. Phi value analysis of an allosteric transition of GroEL based on a
single-pathway model . J. Mol. Biol. 2004, 339(1): 199-205.

[3] Poso D, Clarke AR, Burston SG. A kinetic analysis of the nucleotide-induced allosteric
transitions in a single-ring mutant of GroEL. J. Mol. Biol. 2004, 338(5):969-77.
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HHFMREIZLLDEAE 7 A —NVT 4 T XA F 7 ADBIER
OARF#gE “#*, Harry B. Gray'. Jay R. Winkler!
Y T F =T TR - RNy T = Ui, MR, RRaER - ELRE

BWE EAET =T 4 7 OB BT 27201203, BYRRIEICH > TR s %
WORFLRY RXTF FEN BH—Mae b o RRREBHEEZ EDO XL I L TEGT 200 %2D72<
ELT I VMRUANVTHLNIT DR ERD D, T 2 THRAITENFMNENH/HE LN L H TR
NEX—BEOERE b LI, [N RTF REORE—HE] & Gz s 5 [ —fth
K« ZREHOERE] 2RSS 2L 2R kAT, 4 2O~ v 7 AN SILD ACBP £\ )
BAEIZOWT, fbhK - ZHRERT 2 BARDAEICHER L ERE 2 EENET 5 2 & THIEL
L FEMICRRIT 5 2 L 2RI Lz, S OICHRIRIRAIEEZFIMT 52 & T, ACBP O 7 +—/L
T4 T RO OIABERE N SIBE LT, AREBCTIXEAE Y 4 — VT 4 V7 OFEBREFEROLED
B THEm I D TETH D,
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25 AME B & SRR DN R B DNA OFffER & folding DHEKEMEIZ I KT 2R
OKMEA BEX 'Ltk W82 ok ss ° = R Am B °UE)I BF—°
27PN N 1 ON TRRNIPNIE 5 SR PN TSN PN 7 NI TP

Antitumor dinuclear platinum(II) complex AMPZ was delivered from cisplatin, one of the most
widely used antitumor drug, to improve pharmacological properties and a broader spectrum
of activity to tumor. Most of studies on DNA-Ampz interactions have been performed at the
level of nucleotide bases or DNA oligomers in terms of covalent bond formation. However,
little attention has been paid to the higher order conformational changes of long (over
several tens of kbps) DNA or non—covalent interactons. We have investigated the higher order
structure of bacteriophage T4 genomic DNA (166 kbp) induced by AMPZ through single giant
DNA observations using fluorescence microscopy, atomic force microscopy and transmission
electron microscopy. We have demonstrated that AMPZ induced folding of T4 DNA, reduced
persistent length and discreteness in folding of a single T4 DNA chain. These properties

are firstly shown for the interaction of antitumor platinum compound to DNA.
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P-02
L 5 R - 2 A 00 S DR - T 00 W DA AR 1 PR o Wi
OB "2, M HIAT T 2, K EHIEAR |, LT °, WA —Je L, PR AT °, ISR —

1,2,6,7

(AR - B, BB A 2, P R, CHROR, P IROR, 7 T A = R TR RR)

ERGIC-53 & MCFD2 IZEAEREZTHR T D Z LIC k> THZ L 7B Th 5 MIKEEREV « FVIKE T
OFMFENEGE 2 7] 5 5 T35 E & L CTHERE L T\ %, ERGIC-53 [IHEHZ 785k 2 L7 F U iEtkEe
T AL L RIE T D, —J7. MCFD2 [Z BF N REEZH 5 Ca B4 v X ETh D, K
#FFEClE ERGIC-53 & MCFD2 O ERIC K 2 Mk kEeE K 7 Ok 2 50 & 35720, X #fh
A IEREAT, M DT, NVR AT ZBREE L C oD 2 DD X LRI EOBEIRD 3 IRTTAEERAT
ZUTE LT, BBRVEUN Z & 12 MCFD2 (23881F 5 ERGIC-53 & DA AAEEALIL EF N> RZ R 7B
Wl 25U T REEEENL & 137> Te, S BIZ ERGIC-53 M ET 5 Z & 1T X - T MCFD2 (2
SARIEEEEABR S ND Z E BRI Lz, 29 LaEEE b &8 U C MCFD2 (31 ik e & A 112kt
T HHEAREE FT- IS D alREME A R S iz, BLEDOFERIZEE-S T ERGIC-53 & MCFD2 12 &
% W B 72 LR VR [ IR D B DA & & ORRFEN & 72 B IR BB E ORI FAR IZ > W Tl 9 2,
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NMRIEIZ K D0 v ~m o HspdT & =27 — 757 OFEAAERfEAT
OBRJIZFEE"? RAREM" (LOJFe " ° BAER . AHKRAS, KilEaz° #EE . ®
JIRZEC /NHFER T, AKBfZE°, NiER— "2
(TR - Brd . BIRELAIFIERERE « A/ S A4 20 B, 4ok - K4 mUKR - AN, HE
R - O FLK - SR T)

Hspd7 1T BN 77 IV —IZ@TH0Fy X0 ThY ., /pMaENEzBWwW T ras—4>
NRFRZHEAE L, 207 v T U — 24T 5 2 ERHE STV B, HspdT BIE T DHE
KRIEP~DT ATFEL DT —F U BgZ R, BAEBRE 2D E0nb, HspdT 12T —F U DOIER
RN THDH EEZ LN T WD, LR, a7 —47 0 L OMAEERELSSY v e v
FEBE DR HL A 1 = X 15 HspdT DOVEENEMNE O FARITE U CIIRIE AR 2 80832V, ARIFE Tl
Hspd7 & aF—77 v L OMABEREXZ AT 572912, MR £42 AW T Hspd? LD =T — 47 ik
B RIET 5D 2 & il ATz,

£, KIGERBHRZHWT PN TLERNMMRIE#RZ I L72="7 ~ Y Hspd7 Z RKEFME L NVR H
TEx{To72, & HIT HspdT NFEET 2 LG STV 5 Gly-Pro-Arg Bid% % 1 f&AT720 T & de 3 AREH
3T RTF R AR L, HspdT IZIRIL T NR GHRIZ 1T o 72, ZOFER, =29—747
VR TF RN EE Hspd7 D 'H-PN HSQC A7 R VIZBARRIZZEL L., WL 200> 7 uizik
Fo 7 NEES LTV T T VDML B S iz, & 2T, Frlic k& by 7 N A &
DoENTZ NI TR T7 7 EE AFUUACER LT T S BEIRIRAORERR S & T R B 28 BLR & f1
HELRETRBEITo T, TORER, 27— 1% HspdT OSARKEEET /L EO RV — 7 3 i
L7z« ARNZ U RICEQEBICHEAST A Z ENHOHTHLMNE T,
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X B/ N EGELIZ W B oy - B 2 X7 B O e B
Ok ilifeE v23
"4 KR - BRO2JST - PRESTO, °EREF - #kp%

EARE T DOTIR 2 KR R CREET DB, X#VNABELIZR D) e otr FBEE 20 D, JIEND A
B O D EICFSEBELARE (7(0) 8550, ZhiElEHEE (/DI oWV THEKEL L&
(71(0) /o) IXTEE V) T EIZHBIT D EVWHIWHEEZFS. FvAhilra~ N7 T 7 0 —IBIT 5%
MA@ 7R & & B2, 1(0)/c IG5+ ORRRE FIEFE LisnWr e E 2 i L 7 5.

FEERFEEL LCL, (O FEBEMOEREZ 0] & I FBREOMNGRZ NI B 120N
THx1(0)/c &gk L, T1(0)/c o< 531E] ORI ORINE X TEDOHFRBEZRIET HD
N—RIITH D, DT REFEBICHES 5720121, L L7 B2 EABRETHEL, 7
DZEDRELRHE LIS EETDHERH 5. RFHERTIE, WHMEOEBWERES X7 EHIZONWTX
BN HELOTR D2 WEEER 2 R L, 7(0)/c 1 X D0y T RBAEEDRRCIERE X » X7 F O,
BEPIZOWTHERT D (. Appl. Cryst. 2010. 43, 237-243).
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W3l 2 > %7 B KaiC O ATPase X0V v BR{LICIKTE L 7= 25 (b

FAMAR Y, B, TR Y0, OfKLER Mo
"4 KBE - B, *JST - PRESTO, °JST « CREST, *HAF - #%E

TR T VT OEYREEHE 3 FEFED Kai ¥ 37 (KaiA, KaiB, KaiC) THEk S L 5. KaiC
IR OIR Y F-OREI 2, Kaid R KaiB & O A/EM Z@ L TIRIEZ 2L S ¥ 5. KaiA 7% KaiC
DV UL EET DITK L, KaiB i Kaid 28695 2 & TKaiC OBLY VML AR, 320D Kai
Z Ry E AP ZIRAET D &, KaiCld U B LB Y R RO % 24 ISR EI TR 5.

A, U U LY A 7 VORI KaiC @ ATPase {EPE EFAEE 5 Z L vr Sz, Ziud THEW
FHET S ATPase) & TV L] 205 2 SOANCERISH, KaiC 25 & o 50 Bk o f
HANTZ oA =27 L, AWZHIII LA > TWDZ & ZT. KaiC 12OV CIZBRIC X HRAS st
ERRE SR TODR, BRSNS ROREZED I, BRI HEBERE M < 2 LITRARET
b5, KEEXTE, XBNMBELEZBD & T HEMBHIEEZHANT, ATPase U VILICHKF L
7= KaiC OREEZEAMIT OV THRAE L2 R &N T 5.
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OARHIIH:
KB - B - R

BE BAEE TIOLERT 7 7RO 3T TR IE Sh TR Y | WENCRF>BR DR
BT Ik x TH 5, R O = 1L —BER AR 25+ 1289 OMRR T, £ D E@3a1H]
D = RV F—=BENREIL T 2 VA S —DOREXZHNTRSTZENTE 5, — . HAEHD
FRUVBIR TIXRhE = RV F =N DR ERN TR L T REEZ1ED, —SOBREE
(RO DI =R F—BEHEL T = VA X —DOFEXNE b Licb D TRDOEI D, Fx i
TODBRRAN (RT—=47 2778 —) OFOBEERH3ICB TR Y, TOM%Z, Th St
DEFE (b LIFBRERAETHD AT 4 oA Z—) DM LT 258 ORhEx 3L F—BE#0
WX OB 2 AT T, BRI = R F =B B8O AT ¢ = X —TORYEIREAEMZE = S
RWNGE . DE VBSOS £ ORENT—bahie 7 = VA X —DORENXEZEIE LT
ETEbsh b,
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R ATEE VT R A7 B EL DT 4 —LF 1 v THEOTR
Ok LBt BEA
R - KRR

PWE . TRIATa iR, 74— AT 4 I RICHINCERE T AR I D, I eE Y
EHLLOEEE B ORRIRENL 74— T 4 T T HZENMBINTWD, FRUAT X, FEfn7s
EVESA T CERET 2 PR RAR 1, CHEEL L T a Z EnmbitTun g,

AR TIH, VT RIAF T 0 ORE.LE 7 4 —VT 4 v 7R O R FBIRERITIE 2 R
FINCIRET L, ZOEAED 7 +— T ¢ THMEEZIRER L7, pH 6.0, 8 °C O TiTikun
T, JRFRETL 3 M CTEMEERIHFRIAE 1, 288 Lz, WRIRGEEZ AW BERREN DY 7
VT 4 TROSZRBWTIL, IREEE O RERFHNICH AR T 2SEEAICER L, GBS
#7100 us ORFFMEE CHEER T 28T 2 ENRBR E Tz, KRIREEN B JRFBAMEIREE~D T
V7 VT 4 2 T RO R OBERN 2 ST O bR o T, T 74—V T 4 VT K
D3 S TE D IR PR FERATME D B RIMR DO HFRAM O ENRB SN, TRI A/ m b O7 +
— VT 40, FETTEREO T o 1 o M oRRIRED 5 REET LZHWTCHHAT S Z
ENTE T, PR I %, FRAKR I 2502 LIRS,
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B2 IruruT VD7 r—VT 4 TS RIRIRBICK T 570 U v BMAL RS DT
OmLE ' ks, EaESER V2, BERIT ' BERAIR °. BT V2
YRR G S A A, HRRIER - ERRE, CIROK - B E it

gE

B2 s/ur7 Uy B2m) TEN T I v R—VADOFREAE THD, ZHE TOFENLH
50 (EFRED MAIRED LA NAEBNICE T DHMEEROFERERTHLEEZXLNLTNDLN, F
AR RN\, SEIFEAIEB2m DT +— VT ¢ U TR, 7 2o A RERHEERICET 2
M aBsZ L2 HNE Lz, g2 EEE L, A My M7 —EE O flr, 8LW
FERFH] NMR 27 R VIIE DFERDN G | RIRFAFTIZBW T 1 ) OB IZER T 5 =205
FHENFET DT ENRHA LN E o7, SEIOMRITRASFMHFTIZBWNT, 2D 2050 N
FET 5 2 ENAERNIZTENTR2n PMOEFEIZHTT I v A RREMHEL TR LT WK T
bbHEZZBND,
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YEPEVERRTE Vibrio alginolyticus ~_RAET—X —F /378 PomA-F1iG [FE EAEH O fEAT
OFFER ' AR Z A2 /NERE] ', R, RIBRKAR . RELHER
"AERK - BEER - AEmBER, TREEWmAK - N A

[HAO] M. B Ch D ~ABEE - TAEBICE Y IFE LOSF~BEIT 5, ~AED
AT L F—(FA T DMAIC LV IEEND D A F L RADRREERET—F —[BHRD A T = X L
IR STV, ASHFZE Tl Vibrio alginolyticus O AFED[EIEE I3 AMKE 2 & M3
LT ExAME L, FEET PomA/B-[HIHEF F1iG OFH AN 2 HIE L7,

[ 2R] F1iG K O PomA-Loop D REFEHELRAZMEZ L. Zi1L5 % AUV T Pull-down Assay, NMR {Z
LD AT oo e 2 A, AR EZRHT 2 Z N TE, 51T, PomAPotB ZFELT 5 K5
BEARIZE VT, PomA-Loop ZFEIEBLI W5 L EEEEOHEN L LNz, ZHUE vivo IZBWT
PomA-Loop 7% F1iG LHHAAMEHT A Z L 2R LTS, AW TIE. ZNETHL N ER> T
720> 7= PomA-F1iG DR AAEM % in vivo, in vitro M5 T, gl THHTHI LN T2,
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Proteorhodopsin M2 2 5 E-F /—7 D% BAK

OWIMEES . JISh By &UHART, HTH
(ot BT K)

0 N7y ORI RTZICESEHBEI N TR, LF T —LilfFEo 7T IV BRE%E
WDBHENI DN ZNETORBTH T, L LA IIEE. WEE A TV TITEET S 7 e
TAmr K7y (PR) @ A17T8R ERARIZEWNT, FHETHRINEKRY 20mm BRES 7 M 50%
FR LT [, Sy ZHRBEOHA T D pKa IZBWTH EANA OGN, Alal78 |THE
D E-F V—1ZHFEL, LFFH—Anb 258 HEENTWD 720, D A T = X A ZHIRZEN,
ST DENLD /N7 TV Fa K7V VR (MI63R) TR AREDLLRp-T=Z Lnh, Bl
R ST B RN FIL PR ICRBHITH D Z ERbhote [2], ZOBROEIT 178 LIV THr
BANCA N2 &5 [2], AR Alal78 2o 19 FHEDO T 2 /B~ LEf L, WIEESY
v THWIDKRIA A D pha I~ [3], EORER. 1ZIEFRTOEEMEKIZI O TRINRK D EJK
£y 7 h& pKa O EHEMBIAIS N, Ala TR BEEDRNT I VBEZ X 5NN HIEN, FE
FICHEE L TWD PR OO FOMANAREFT 57201 178 (i3 Ala TH D Z EITEWRNRH 5 D)
tH Liv7auy,

[1] Yoshitsugu et al. Angew. Chem. Int. Ed. 47, 3923 (2008).
[2] Yoshitsugu et al. Biochemistry 48, 4324 (2009).
(3] Yamada et al. Biochemistry, in press (2010).
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Btk U 0 A Y SALERIFLI COMENES T 2 7 7 0 7RISR 11 = 7 A ok
OBFHRE |, FVETa | IO, DR, AT Y, prbEes
LR KRBT R,
RIS AR
R ATIERT BRI FREY 7 X 7 v —
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U I A ZHARITINENS T ) A XOMALE KREIZFFOMRROEMEM TH D, FxlTn
FTIC, B SN ENCARME T tepidum DT T F 2 7B LI B X 37 HH A R
WA LIZHALNEE o U I A Y ZAURIE AT 5 H51E%2B% Ui, LH 1T (3L CIEME 2 2%
H, L0V EVWENMEEZ R LE, SHICHEAxIT, - LGRS T 2 X7 VT
Thermosynechococcus vulcanus XD NAbF % 11 (PSI1) a7HEEEK (4F& 756 kDa) 232V
T3 A LN~ Lo 2 or U, BN 2 4ERF L7 & LN PSTT e R AT HH %
~LT,

ARFFETIX, B OMCR T U A Y ZHAR~ PSIT W35 S¥ 7, ZOFMITHEH THRIKRD
HO LB | RHSEIR O A BUEL SR VR A FE D, WS L7c PSTT O, dk AT Rv
FEEET, PSIT OFE&EITHERF SN TV D FEIRIB I N, HELAL—V—EMSEIc L 0, Bk
U B A ZHARNEL D PSIT OAi & o L Lz, kS U B A Y ZALNINERIC A L7z PSII
DIEMEZ w5

_31_



P-13
rmana 7 4N dEFOVT ) NI T U T Acaryochloris marina M
AR 1. 11 D F X T BT & o3 etk
OWJNEZA ', EEEE ', FEHEE " BAN/NEAE ' ETERE . !
( "AdEK-#H - ey, PRERSR - B AEmBly )

e AR ONEREICIXZ a7 4 v adWZETH D EELLS B T& =, L LITHE,
rana 7 ) dEEBEORICFFOVT NI T VT Acaryochloris marina D3R .S iv, X UKW
TRV F— LYV TR A LT O A RSOGO DFEDRI SN o 72,

AW TIX. Acaryochloris marina ORI F 7 a4 FEEMLEZHEEL, S 512 Clear
Native-PAGE |2 & - CTHALFR I, 11 2030 LCH o RN & T T2, F 2K HiR Sy DWW
AT RV BREIART ML B afREE a0t A~ 7 MVREZITV., S0tk & bt =
KX —BERRRE 2T Uz, E2. Mo/ v 2 ZEFHESERIEIC L0 bR 1 OGS LoE
fr 3 BEEOSATHIRAR O = R F— L2 BAES o 70,
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