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F A 1L 24 E TIZ Thermus thermophilus HB8 Hi2l TRAP transporter @ SBP T#& % TTHA0766
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fis B ORE O IEE 2 H5E LIE DI 2175 2 &MU ETH L. T LV EERAIC
L OMEZARR AR RIEICOWVWTOF I RMA 2G50 Z LR HIfFT& 5. EHITiE TRAP
transporter 45 DEE A 7 = X LZONWTOMAEZBHZ L b ARETH 5.
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ABFZE I, Cat & A FEA L7 M (Ca™-lactate form) & FLEED HANKEA L 7- K& (Ca®*-free
form) OfEHT 24T -7-. Ca**-lactate D 1%, PEG 4,000 & iso-propanol % 3=7- % IL#I & 4%
& TEONT. £, WIFIE LTOG ZMA S Z LT, MithDENPKE L &#E L. Ca'-free
BNE, Z X7 BEHRIC EDTA-Na Z iz CTEBLER L 7= %> 7L & Hvy, PEG 8,000 % =72 % Phfk
FlE T D50 CRMEHRDL LN TE .

Ca”*-lactate 7|3 BL38B1 |23\ T 1.4 A SRRED T — & Z U4 L, Ca’*-free %13 BLAIXU (1235
WT 175 A SffRED T — & 2N U7z, REEENTIE, SeMet EHL/Ak A FIV 7= SAD JEIZ K- TIT»
7o, T — X OFEHIEE Table 1 1273 L7=.

ZE

AHEEIL, 250 R A A > (Domain |, Domain 1) /572> TEY, W bo/piEidzs &> T
W7o (Figure 1). WD RAAL UG, By — Fla~V v 7 A ENLEE L & > Tz,
Domain | ®BA 7 > NiX, B2-B1-B3-B10-B4 D hARm L —TiW A TH Y, TTHAO766 7° type Il D
SBPIZBLTWAHZ L &/RL TV,

20D RAAL UL, 2ROL—TL 1L ERODENANY v 7 AL S TORNB-TEY, 2250 KA
A OMICITEEREDOTZOD 7 L7 MBI FEL TWe., AT, 2027 b7 MIEED R
B LICRBOMELGL Z N TERL. £, BERBAGMMIITSBA Ao BNEEL, EEOR
BETVARLTOWE, BRI 5L, ZOREEERAA LV IITNENAREL CTh o &
FE L. EEORAICXL Y, Domainl & Domain Il [XEA U= 4 & > Tz,

/ D
\_~NH;  Figure 1. Overall structure of TTHA0766

RAALUEDZ7 V7 Mk, @A 420 LTRENEAS L QW (Figure2). Z0O&EA 4
v EREE, 2N ERRERCOR A EOIRBANC G EN D b O TIIRLS, F U HDREL -
FBRHOBEBNOHEE L TWD D Tho7o. BEIL, EFEEOIIREJEAFORE)N A TH
L EWRE LT



72, BRA T TEFEOBLL TRAATHEA LTV, 202 b, & A4 i ca' T
HDHIENDoTZ. ZhUE, BEOHET— ) DB EBEES XBREXART FLOERNG L
THEENnT.
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Blue Omit electron-density contoured at 4o Interactions around Ca’* and lactate
Red Anomalous difference Fourier electron-
density contoured at 4o

Figure 2. Solute-binding site

TRAP transporter @ SBP Of&i&EIZ OV T, T ETIZEBIORENH S, ZOF T TTHA0766
& BAREMED S E O O, AL ARG Rhodobacter sphaeroides H13k o TakP & FEiEi 2% SBP ©
H5. W OEEHEED rms.dlE 1.55 A (for 300 Caatoms) TH 0, FLIL Tz, LnL, CK
ORI IHE TR E < B> Tz (Figure 3). TakP 1% C RIHDK) 40 FRILAS, BEEET D451 &
Yy 7 225 L (helix-swap), ZE7R —BAEZER L TS, TTHA0766 & ifiihh 11 C TakP &
LD BB Z R LTV DA, C RN 30 75T TakP L0 <, BiET 50 1L~
v I ADKZHII R Lot 2D, TTHA0766 O — BEiREEMEFEIL TakP L0 2272 v b
<, RERZEBEEFBRLIRND EPRIE ST,

Blue TTHAQ766
Orange TakP

Superposition of TTHAQ766 and TakP

Figure 3. Comparison of overall structures between TTHAQ766 and TakP

TakP |Fa-keto FEfE & 2 > /X7 T, FEMEAEALICE L E VIS S LI IREEOME ] S



NTWb. Fi, BERAIC NGBS LTz, TTHA0766 & TakP O REHEARERZ i+ 5
L, TNTNOLEBEMEAERIIIELIL T (Figure 4). %£7-, TTHA0766 @ Argl78 & TakP @
Argl77 1%, TNZENOEEDO I NHRX I NIEEEEEIES> TV, ZOT7 VX =L TRAP
transporter ® SBP T EICRFESNTWS. ZdD7-® TRAP transporter @ SBP I, fR{F&Ni=7T
NF = B DOANRF VI L DEFERD, HWEORMEICRAIRTHDL L E2RLTVND.

— 5T, TNENOKED A F VKLY LA ORI & OBUKMEMREERIE, KES BT
V2. TTHAO0766 Ci, FLEED A F/L LA Phed8 & Leul00 & DBR/KMAR EAEHIZ L - TREIL S
Tz, L7eA->T, TTHA0766 OREREGHALITIBR O GIZH LIoiEs L > TkY, K
FIEEA A R AT TR S BUKMEMHAA/ER b WERREOEBRICHFE L TVWDL T LR L
TW5.
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Solute-binding site of TTHA0766 Solute-binding site of TakP

Figure 4. Comparison of solute-binding sites between TTHAQ0766 and TakP

Ca”™-free BRI DM T, FERFRENL I 4 D FAEAELTZ. 45510 Ca&fEAMMD 9 B, 145 FIC
SNTIE CaZ Z B, D D 3 N FICOVWTITEFEELCHRERF MO KRS F 2BV, A
BICOWTIZ AN TOTROBTHEENHERTE . LEB-T, C3AMoEAIcLd LY
METIIRNZ ERbhotz. L, C2BNENFITHONTIE, # U 237BHSFDIRER
F (19.7 A% 23> 345F (21.1/25.4124.7 AY) L0 HIK<, ZOHFITHA LTV AL (24.4 A%
HALDOYTFITHEA LTV HILEE (34.8/43.7/29.2 A% L0 LIEERFEN-T-. ZDOZLnb,

Ca™ i3 & v VB FDOLREME & bi, ABOLE LEFEAICLES LTV EEZLND.

¥ 72, Ca’-lactate B T3 His246 7% Asp216 & KFEEA ZTEAK L T 7228, Ca®'-free BTl His246
3 Asp216 L AKFREEER TE Va7 A—a & & o>TWiz (Figure5). ZDZ &%
pH 28K Xk % His246 D7 1 h L ARBEDZKIC k> T, Ca¥ A2V & 40TV 2% A REME & R
LTW5.



Solute-binding site of Ca**-lactate form

Figure 5. Comparison of solute-binding sites between Ca?*-lactate form and Ca?*-free form
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Crystallographic data collection and refinement statistics for TTHAQ766

Ca”'-lactate Ca”'-free SeMet
Data collection
Space group P242:24 c2 P242424
Unit cell parameters
alblc (A) 75.1/77.3/136.4 162.8/103.5/90.8 74.9/77.3/1136.5
B 101.9

Wavelength (A) 1.0000 1.0000 0.9790
Resolution (A) 50.0-140 50.0-1.75 50.0-1.75
(outer shell) (1.42 - 1.40) (1.81-1.75) (1.81-1.75)
Total reflections (/ =0) 7623086 443523 903750
Unique reflections (/ >0) 147549 133774 153798
Redundancy® 5.2(3.1) 3.3(1.8) 59(2.9)
Completeness (%) (f >0)* 93.7 (88.3) 90.1 (71.0) 98.6 (90.8)
Rmelgeh (%)? 3.9(19.7) 5.9(20.7) 9.6 (19.2)
Ho(l? 328(4.1) 18.9 (3.3) 17.3 (4.2)
Phasing statistics
FOM 0.37
FOM after RESOLVE 0.66
Refinement statistics
Resolution (A) 50.0 - 1.40 50.0-1.75
Ruor/ Riree (%)° 16.6/18.6 17.7/20.7
Number of atoms

Protein 5301 10549

Lactate/Ca** 12/2 241

Water 940 921

PO.>/Glycerol 10/12
Average B factor (A%)

Protein 14.2/18.0 21.1/25.4/19.7/124.7

Lactate/Ca®" 12.0/12.3 33.0/34.3

Water 30.3 328

PO4*IGlycerol 40.1/43.5
R.m.s. deviations

Bond lengths (A) 0.011 0.009

Bond angles () 1.55 1.44
Ramachandran plot (%)°  94.3/5.0/0.7/0.0 93.6/6.0/0.4/0.0

#Values for the outermost resolution shell are in parentheses.
" Rinerge = Twt X1 | Inwi— Unid) | | s Tt Iwrs, Where I is the I observed intensity and (ln) is
the average intensity over symmetry equivalent measurements.
‘Ruok=Y | Fa|=]Fel|/ X | Fol|, where F; is observed and F. is calculated structure factors,

respectively. Ryee is the same as Ry, but calculated for 5% of randomly chosen

reflections that are omitted in the refinement.

9 Most favored/additionally allowed/generously allowed/disallowed regions.





