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Structural basis for chaperone network mediated by semi-specific recognitions
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In the cell, multiple chaperones form chaperone complexes through weak
interactions with each other and function cooperatively in the folding and transport of newly
synthesized proteins. Through the weak interactins, chaperones assist in the maturation of various
substrate proteins and inhibit aggregate formation, but the detailed mechanism is unknown. In this
study, we focused on the recognition mechanism between chaperones and aim to understand how they
exert various functions as a chaperone complex. More specifically, we exploited solution nuclear
magnetic resonance (NMR) and biophysical methods and performed structural and interaction analyses
for weak and dynamic chaperone complexes. Our study unveiled the mechanisms of the cooperative
functions for the chaperone complexes responsible for protein degradation.

NMR



B X C—19, F—19—1, Z—19 (@)

1. WHFERRsR S OE %

% < OAEMBLG 5 < B 7 4y - RFE A
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2. WEDB

AWFFETIE, RIBEMREDOY ¥y MU —7 23449212, Trigger Factor (TF) 3 ¥~ 1
YEHLE LTz v v e O promiscuous ZRAHAAEM &, FivE I Lo @ifgED A 1 = X A
R Z B L. FRZ, REZ UV EOGRIZED LY v ~Xr 2 ClpX & TF & OHAAFH#E
MY« SEARAREIERAT ICHCD AR A TE. RIS, I T O3 WEAAE B RE G AR O LR IS RAT 12
BND, WIRERSIEE (NMR) 5% EIZHWMHTICER D AT,

3. WHED Tk

ARFFETIEET, TF Uy X BLOClpX ¥ X2 25T, BN 721 BC, H7R XD
L ERINAR THERE L7 il Bk 2 R 2 7200, RIGEZ Wil B E R 2 vz, BERSEH
PNVBERIn= NI T T 4=V AT AEE TR L%, NMRJIELZEM L7Z. TF &
ClpX OENEM Z @O fRRE TR~ 5 72012, &R 2 /37 B 2 TR EAERRITIn 2
T, RAALNZHEI L= A NF 7 |, TF Peptidyl prolyl isomerase domain (PPD),TF substrate-
binding domain (SBD), ribosome-binding domain (RBD), ClpX zinc-binding domain (ZBD), ClpX
ATPases associated with diverse cellular activities (AAA) domain 72 122V T H AW, NMR HHA
TEFATIC IV TCIE, ZERNAIERR L7 TE B L ONTF R A A 2 ClpX £721% ClpX KA A >~
A, Z ORI TONMR G505 7 b JUGREZ 27 L7z,

7o, AT, v x~m CEGERORIEMRT O7-0IC, FHNEEE 2 HV CREEER O
WERGTHZ LICOVTHEEL, EOZOOFERRBICHEY M. BEMIZIE, o
JEREDVAT A VEEREN L TR L— N T2 Z R EREOEEOWMIMICEEL, &
WelkZ o2 ) A4 RAA v ZBEL, B AL (ESR) 1 X 2 HEHEIEIC OV TRE L7z,



4. WFIEERH:

ARFFECTIEE S, NMR EEBRICEY, TF & ClpX OFAE/ERMRITICE Y AT, 2K TF
BLOEE ClpX Z HWeHEFER AT o TR, E5 BN S, m#F O AR R
&z, —HT, TF 2RI ZEEKZERT 5720, TF @2 HW 23R TIE, ClpX & oA
(ZPE D EEABENCIN 2 T, TF O "B/ BRI D ZAIE R T 515 583 2 8104 % AT6E
PEDRE 2 BTz, ClpX & OMHAERICERK T 2EF 5 EBENC OV T XL 0 EEMICBIIIT 572912
TF RAA & HWTZiiEEREIT o7, TOFER, TF FAAL VT ClpX RAAL U E2MAHZ L
(XD, B NMRESI2EE) (k77 MR bl K OGREZ ) 2BLRlS - (Fig.2). 8

el TFSBD

Fig. 2 TF PPD-SBD & ClpX AAA ® NMR i i E8ukE o —f#]. (/) ClpX AAA
DI L > T, TFPPD-SBD O#EED A F WG EZNEL L. h) BF52en
BRINTZATFNVIEE RO T~y 7T LTS,

DB S 7-{551%, TF PPD-SBD OBHOFEIIZHR L TH Y, ZORERND, TF 3D
FEOH 7 VT CIpX AAA 23872 Z E RO NN » 7. 51T, ClpXZBD % H W =i E
FEBIZBWT S, TF OBEBOESICHR T HESHBRI SN &b, TF X, AAA 2T
1372<, ZBDIZOWTHIRFT 2 Z ENBH LM o7z, BBRENZ L1, TF EO ClpX-fia
i, TF OB S TF O &8 2 AEERHm E —H @ L cnzZ &b, TF
& ClpX OFREAERIE, TF @‘Eﬁiﬂaﬁikio‘ TF OEEREG & BT 2 rIREMED R S 7z,
ClpX 1%, 7r 77 —EThd ClpP LHEEGKEEHK L, REX VNI BEREDT 7 —NVT 4
VT REM D Z E N b, TF & ClpX OFAEAERAD, ClpX 2k b2 R0 E 7/77r~
NT 4 o T RET A EHRENTVSD. NMR OFERENLGIE, TR ICHA L-IWE X 78
2%, TE-ClpX IO EAEAIZ L - T TF 05 ClpX IZ%Z IFESN D, &u\ 9 AN = R BNHRE X
iz, ULEOWNEZZTHFERER O—EBIE, -B%*A%‘Eﬁj(& LT, EEEEICHEER L7 (Kamranet
al. 2021 Nat. Commun.).

FIAMETIE, v Na CEHAEROREERT OO O FERE E LT, T % /74 8
A F % iz BSR FEEERE OBEANBFIC B I AT, 22T, ST AX I ETHD
MurD (Z5xF L C 2 DDFERENET & ) A A A2 &2 ERFEDMEIZEE L, £ O/ ok
EMiEFHAI L. X A4 KA A Z V- ESR HEEERIEIZB WL, K 8 nm FED
D& BB OWTOFHAAATREIC /2 5. FBROFER, MuD a7 4 XA —va V2L,
VA REGITEI a7 A— /5 REEDOEL AR T 5 Z LITkPI L72 (Saio et al. 2021
Biophys. J.). KFEIL, o0 BOEBOa T3 A— a L REEESAE LCRHMET S 2 &
MU TH LN, ¥y _u vy "n CEERORERITICB N TS, 20X 9 efiEEmi
FHTHD SN,
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