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RN CRE % 72 RE 2 FF > T Z > <2781, mRNA D OFIERS IV — RBUR DRV RTF R,
NARKEE AR LD LITIVELIND. LosL, RN TIRZ o SV E R SR EAFE T D70, #EEVE W,
BHEEL TL IO ZEB D700, I F v _ud, dkx IR AR A (B, (LB 72 8) IR ML=
VRVBITRERTHIET, BHEADIE, EUOIREEZ LD IS TN 2L Q.

Prefoldin 134> & 90 kDa 7572545 - v<aLO—Ffi T, 200 o 7 2=yhédoD ¥ 7 2
=y NBIRHENT RERRETEARL TWD. BEZAEME B OMALE PICHFEL, EEAEMTIT,
Prefoldin (3 X THERDZ L RIEDLIERESINTHDOIZK LT, sl E T, Prefoldin (X a7 =
=yh& BHT 2=y hO2FIHADZ L S BE IS TERRES I TS, ZOEWE, W#H OFE Rt o
EWARLTNWDEBZ LN TWD. 37200, BE-EMIAO Prefoldin IXTfaE AR 27 7F
RFa—T Va2 RELLT, ZNOHDOELW AR EEKICBE L TWLOIZ LT, HifllE o
Prefoldin %, 5 B AR5 G2 RO N O TN, FEIZR B EN T2 > TRV, KD —
B720y L e ELUTTHREEL TODEB X BV TS, LAY IOV Ml B 3k Prefoldin (X &
HIZ, Groupll BLDT v = B L TEIK LM MBIV TS, Prefoldin (X5 RE & DRV RTFR
EOA TLEL, ZOHRI Yy 0= ANIZTES LT, o\ TEDTH—NT 1 7 ZfREL T
HEZEZ BTN,

ZAIVETIZ A Methanobacterium thermoautotrophicum & Pyrococcus horikoshii Hi 3@ Prefoldin
(ZIEI MPFD, PhPFD &9°%) OffidliiE 224 2.3 A £ 3.0 A 3ffRE THOE T/ >Ts.
BEREEITEBITEITEY, a7 o=y 2l B 37 2=y bENGRH~T H6 B Z TERL T
W5, EDOIIL KB OXOREEL TEY, aANVRIANNEIRD6 KD EN2{ED B /3L IVinbied
FAMNBZEE TS, F, B BB IR ES V- ZIRoeEE 2 LY, Prefoldin 23 ‘<BIF D212k
STEMWZ B OR DT DL > TN S.

—RENTE M E T IO o 7 2=y FeTFHHO B 37 2=y FORIB T2 Ff o TODZEDHID
AVTNDN, FdlT DT ) LMREATIZ LY, B2 AR Thermococcus kodakaraensis KOD1 (3 o 7 ==
vh, BT 2=y MENEN2EEDOEE FEFF > TWAZERHLNII R ST (a P T 2=y LT
Tk1005, Tk1121, BH 7 ==v &L T Tk0643 & Tk1122). ZivkirfxfE CdH% Thermococcus strain
KS-11ZB W T, [AEEIZ a 7 2=y L TTs1005 & Ts1121 %, B # 7 2=v k&L T Ts0643 & Ts1122
RO TNDZEDRHLNICRoTe. 2D 7 2=y M HWNWTE X bNL4FE O ~T 6 MK
(Ts1005-0643, 1005-1122, 1121-0643, 1121-1122) |22V T, ALEHIFENT 23 T4, in vitro [Z3) T
T ARCUYREAEEEFFOZEN D> TNS. LnL, ZRENOY 7 2= k) in vivo TEDLH72
B> TNDD, IR B2 DY 7 2=y MR 20T DIFEEL TWDDOMNEEL Do TUVRW . AR
ZECIE, a3 Ts0643 Ot A4 1.9 A 3 fiRE CIRE LTz, T OHERED S Ts0643 (IAREABIR TSy



T Xar EUTHEEEL TWDZENRE 2B, IETERIE DR R, Ts0643 D4 &EKIIT v o 5%
HLTWAZENHLNI 25T,

2. RERAE

RANT, RS Ts1121-0643 A 1A% VTRl LA T o7, #55R 1,2-propanediol % 3721k B
K eTDEMET, BRIBIEICEY KEE 02X0.2X0.15 mm® Ofs A 5E7-. 2Ok mE AT,
SPring-8 BL41XU |23\ T X BREIFTF EBRET TV, 1.9 A pfifRED I T — X &157=. £z, [FEEOSAM:
THELIAEEZ, 10 MM KAU(CN), 25 T TR IR I 26 RFfFlIR B S B 7o 1%, RARIC X R EIT R
ATV, 1.9 A BERED[EIHT 7 — 2 &L L. S0z Elr7 —213 7 177 5 HKL2000 % VAL
BAEATo T, MAHPENE, SR FiF8 AR LA T —2&2FH L7 SIRAS 1EIZED To7-. 4
FALEDFEBLOYIE FHEOSEICENE N7 17T SOLVE, RESOLVE % HW-. 55
TR -8 B D, fildn 213 Ts0643 LvE £ TV RN EN TSN, FIIE T E 2T,
Ts0643 DT T /L OEE B L OB LA T-72. HIETET L OREICITT 1T 4 Coot %, KE#AL
([ZIZ 71277 2 CNS % V=, /0 fif6E 50-1.9 A I2HR1T5, BEtEiETT L OfE LS R EIX 17.7%,
Riree TEIF 19.4% L7257, 7 —ZINAE B L UEIERS AL OFEFHEIL Table 1 IZFC#L7-.

A ARSI A T, Ts0643 L AL CUVRD T2 LA O 57212, Ts0643 DA Tl
BRORERLEIT o7, R, RS TRESAEO. XBRIEFTEBROME R, RO - EEBLO
ZEMBETHY, N FEHIEICIVEONICEFEEICBVO T, REREWTRD T, ZOZENG, Fi
D% Ts0643 DA D3GR L LI D THHIEDIRENIZ.

3. R

Ts0643 [LIEXIFRENL FIZ 150 TAFTEL TR, A5 i r04nlihic L4 B % 2Rk L TV A (Figure
1a,1b). 4 ERIZT TIZHDLINIZ/2> TS MIPFD <X° PhPFD (2 L5172 KB DO B2 L TR, 1
EHD B ISV ADBARDAA VR AL )AL S THEL NI BRI TS, ZORDOESIT 70 All7-C
W5, BAES ZAE R 5 B /S IVIE8ARD B o — ML TERREIL, TNENDY T 2= hR2AKD
B ¥ —REARHEL TS,

Ts0643 DARKIE, fidh FRI2[EEIC LV 2 BARZ AL, SEIRETZHL TS (Figure 2). 481K
HOIaA VRO RIE, 5 DARKRO R EBAL TR, TOEME BV TIE, REIZEAEE
T NIRRT LS OKRFEREEDIERSN TS, Tz, VDRI AN EHEEE 121,
FEE LI W AN G END7 U BBMIE L CTRY, 2BRE O G 28T T\ 5. Ts0643 D
AR TOZERIRIEIZONWT, VYA XPERIa~ N T 74— 128D 00 1 BHTOfE S, Ts0643 1A%
ORI IV ABARE IS BIKE T DI Ntz UL EDZENHARKO 2RI, KA
IAEA T RWVIRNEEIZIVEI > TNHEE X HND.

Ts0643 DO EMAIEEIL, N KUy IR, BATELY A —, C KAV T ADIDODEIHIZ/3TE
HB(Figure 1c). B ATEL VA1 —13 kL7231, 4BARD RIS > TD. NKEC KDY
AT ATOIANRAANETER L TED, <KOF ORITHY T 5. ZNHDOAN) 7 X7 FED
EDTIERINOIRDNT ZRVE = BFEL TWND, AT HRIE —NIaA VR a LV E BT DS+
2% <L, ZOESIE (ab.cdefg), LR ELHHIMENRHY, a & d OALE BT B BLND.



ZZT led X d ONLEITHE LaA L Raf VO REIT CNDEEZBNDH, s+ Tk
Metl-lled |3/L— 7 HEE 272> Tz, MIPFD <2 PhPFD (2B W CIEZ OFEIE T 4 A4 —& —L T,
ZON—TRERELL, HE S Oy TR L QDT BIITTEIZEE 2D, TOREEIXIRIR
HTENHIDEED 1 O THHEEZDLND.

MtPFD <> PhPFD |Z R B4V 726 BARIEIE L LR35, Ts0643 D4 EKIL, ZIHD6 EfEND o 7
2=y MR B X7 %2 L > T5 (Figure 3) . D78, 2RDIEIL 70 AH5 50 Al 72 -
T 5. Ts0643 & MtPFD O 8 %7 2=y hrBEREDE-EZA, FEFICIS LI (rmsd 14 A, Ca
JiF 92 fiil). LivL, BATEUTEAGDOE TADLE, IR RO ISR IIEETD BT
2=y MIBWT, ERBR)-7- (Figure 4) . 2D X723 A VR aA LV ERSy OREE DO Ze kM 1%, &l
@ Prefoldin 236k % 72 RESD 53 FEAH OB X DDITHENL > TNDHEB 2 HILD.

Figure 1. The "jellyfish-like" structure of Ts0643
tetramer complex

() The side view of Ts0643 tetramer generated
by the crystallographic four-fold symmetry.
The four subunits are colored blue, green, red and
orange, respectively.  (b) The top view of the
Ts0643 tetramer complex.  (c) The monomer
structure of Ts0643.

NH, COOH

Figure 2. Surface representation of the
dimer of the tetramer of Ts0643.  Each (b)
tetramer is colored in green and blue.

(@) The top view. (b) The side view.

(c) Another side view.  The structure is

rotated 45 © around the center axis of the
tetramer from the panel (b) (d) The

dimer interface.  The marked area by

the quadrilateral on panel (c) is drawn

with the top view.  The green and blue

colors represent the same tetramers on

panels (a)-(c).

(d)




(b)

Side
view

Ts0643

e TS0643
MtPFD f1
e MtPFD B2

4, B

beta hairpin linkers.

Figure 3. Comparison between the
Ts0643 tetramer and the hexameric
MtPFD

The side and bottom view of the (a)
Ts0643 and (b) MtPFD.  Ts0643
and MtPFD beta subunits are
colored in blue (alpha helix) and
orange (beta sheet). MtPFD
alpha subunits are colored in green
(alpha helix) and red (beta sheet).
These figures were drawn at the
same scale.

Figure 4. Superimposition of MtPFD beta subunits on
The superimposition was performed on their
Green shows Ts0643.  Orange
represents one beta subunit of MtPFD in the asymmetric
The other subunit of MtPFD is colored in cyan.

B, dfiE O Prefoldin 23k 2 R REID 43 T HFEEL TG A CODER 7038 T-BAMEEIC LD
EWRTHEE CTHESN. ZOMIEICLDE, IEOREXSITHEST, Prefoldin LIE O E AN -
TEY, RERHT (T F LT IU)ITH LTI, Prefoldin Z6 A0 & & TTHREZHDZ TN, /IS
A (U F—=2) IR LTI, BT 2=y b VD E2ARTHEEZE S L Tz, ZIVET, 17hi
= AV IEATIZ B\ Th, Prefoldin 28 v iEMEAZEFO7-0121E, a7 2=y bbb 37 =
=Y INEDVLAANVREAAND R DS AFAET DK IR LN HE THLHIENRINTND.
Ts0643 DAEARIZIHNTE, HEDOKEGITHE G T 5B 2 ONDBUKMEREN A LR LD RO
IZIFELTRY, MR IZSLEINTWD. RAFZEIZE > THLMNIZ -7z Ts0643 D4 mEKRIEERFEIZL
TATON IR PRI E FEBRICIB VTR, Ts0643 DARMKITRE 01 (VU MG akiiESR) (kT LTty



¥ RXAGVEZ RS IR DTN, NS5 (A AV TR LTI v X AEEZ R LT, MIPFD DX
726 EAAAEIE L LI L T Ts0643 [T REXEIN/NELTeoTHY, Oy U BE lEFR D L7 K& 7
DD ZONIRD T2 EE 2 HIND. LInLIRRD, /NS0 1 OEEER I 215 A2 A/ 1L TRY,
Ts0643 DARARIL in vitro IZEB VT T3 _u b U THERE T D2 E0VRENTZ. ITED S ) MMRENTIZE
e, HHEOZL T —F 7 R0, HHlE O Thermoplasma (23T, Prefoldin @ o Y7 ==y N i&1n
FLELUTHIEL TN ZERHESITWA. ZROLDO HME I W TIE, AL THOLNZR-T2 B
H7 =y MDA BREIED - Xr EUTHEREL TO DO LALZR L.

Tablel: Ts0643 Data collection, phasing and refinement statistics

Data collection

Crystal Native Au
Resolutoin range () 50-1.90 (1.97-1.90) 50-1.90 (1.97-1.90)
Number of reflections (total/unique) 104242 / 11352 234742 ] 22239
Completeness (%) 96.4 (93.5) 99.8 (99.6)
Vo(l) 43.2 (6.3) 42.4 (6.6)
Reym * (%) 3.8 (16.0) 4.3 (21.9)
Multiplicity 9.2(5.1) 10.6 (6.8)
Space group 1422 1422
Cell parameters, a, b, ¢ () 70.6, 70.6, 114,4 71.2,71.2,1145
Derivative KAu(CN),
Conc., Soaking time 10 mM, 26h
Phasing
Resolution range () 20-1.90
Riso (%) 29.5
Phasing power ° (centric/acentric) 0.90/0.88
Mean figure of merit © 0.43/0.73 (after DM)
Number of site 1

Rrefinement

Resolution range () 50-1.90
Number of reflections work/free 10438 / 540
RerysiRiree ¢ (%) 17.7/19.4
ReystRiee * (%) (outer shell) 22.6/25.9
r.m.s.d bonds/angle 0.007/1.18
Ramachandran plot (%) 99.1/09/0/0
AverageB (protein/water/other) 27.0/40.5/38.5

Mols / A.U. 1 1
Values in parentheses indicate statistics for the highest resolution shells.
*Rym=2| i - <I>|/ Z <I>, where |; is the observed intensity and <I> is the average intensity over
symmetry equivalent measurements.

®Phasing power = <F(H)> / E, where <F(H)> is the r.m.s. amplitude of the heavy-atom structure factor
and E is the lack of closure error.

©Mean figure of merit = <SP (a)exp(i ) / P (o)>, where P (a) is the phase probability at the angle .
d Reryst = 2 [[Fobs| = [Featcll / 2 [Fobs|- Reree is the same as R, but for a 5% subset of all reflections that were
never used in crystallographic refinement.






