28 WRE (Streptomyces olivaceoviridis E-86) HIRF3 5F— ¥ Ok5 &M

LR U XBREH T —INHG SN, BERTOFIEE 23, BROBEHEDA
BENBICRESNTEY, TOEBHHEEOHRENTSICHNIE, TOREZFALTHT
BHBICXOERTNTRE L RS, LAL, 5 TRVWEEIE, ERTREBRENZEE
REDBECLDMHREEZTOLEND S, BEFRFHESERORUIELNIRENZE
BT, KE B, €. U572, YYUTLRETHD, TNTNOETFROWTHAEED
DEENHEIN TS, EFRFRBBRETIE. BRORAEEEZRE-LFE. EFETHARZEETD
KHH2BEOEARZb > THAELRTNETRSRW, THIMHERET 32013, BERT
FEEERT —IVERDZ I ENEEND, AR THYDCEFRTRBERE L SHICE
&, BERTHEAEROMBERSBLN, BN SAENRERFHEESIGSNBMh o/,

1994 FITHGERIT SNz GHI0 F3 5 F—YO/EIL, #MLU WK% DD, Protein Data
Bank (PDB) [ZE &SN/ ERET—F 1L Co RFODDTH o720, BN hold TN TWED
LTHBY, 7 TERECHEATELZHOTIE AN -7, 1996 FITHKWNWT Pseudomonas
fluorescens (BFE Cellvibrio japonicus) (XYLA; Harris et al., 1996), Cellulomonas fimi (Cex; White et
al, 1996) HIRF > SF—EOMME KA1 > OBRBENEH SN, BRET-IVEATED L
DI o7z, FXYN DOffit KA > EDHRIMIL 30-40%TH D, fliffE R A1 NZDWTIERF

BERENDATEDS EEA N0, BERMIEF TR &ITLE,
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2—-1 K

T ERE

FXYN O, #&t. T— B IB 1 BEIRLAEEBOTH S, S TEHREIL. FXYN
DLEBEICHTIBEREETINEELRN DD, MERAAM S OBEOHEY —
Ty RETINELTHTBHREZRA D ZEICLE. £, Streptomyces lividans XInA (I1xas)?D
fliE R A1 > @D CaE®T )V (Derewenda et al., 1994) & Cellulomonas fimi Cex (2exo)Dfilt K A1
> DOEME (White e al,, 1996)%H &2, S04 5 L QUANTA /S r— (Accelrys) DH®D
MODELER % fily, FYXN Ot KA A DA FETNEERL, Nz TFRBEOY—F
ETFIE Ui FEHREDO R, WiERBERE X CCP4 707 F /Xy or — P (Collaborative
Computational Project, 1994) MOH D 70145 1 AMoRe % iV /= (Navaza, 1994), 8 ~ 3.5 A &
RBOT—FZ2AWCEERERETII 2 DORHE L ENBE SN, TOMHBRKIIENTH
0.125,0.117 TdH > /= (Table 2-1). £9, BWHDMRITH LMAERE Z1TV, HHBIFHREK 0.150. R-
8 534% DA%/, BRERIIEMHEMRIZ2DONTFE2EVDOT, BRIIKBONLHEEE
EL. 2EBBICEHWVERBEBOMBICH L TRICHEREZITo 2. TOKE. HBEFRK 0.252,
R-IE 51.0%DMER. BRI 10 ~ 3 A SREDOT—F I LROEELETV, HEREHRK

0.521, R-{f 46.6% &N HEERENE SN =,

ETIIVEBELREL

DFEREOBREEBMUIMERNAS COETIVICERL., 25 TFOMBRA COEREE

ERI#%. 0% 5 L X-PLOR (Briinger et al., 1987) O simulated annealing Zf7\. TDET I %
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DENETEENZERLAELEIA, EFNV—HLAETEERMNE SN, EFILOER.
BIEIR T O 5 . QUANTA (Accelrys) 2z, 2F, F. EFHER. R F, F. E¥%
ERICHE> T, MlERA ETFIVOBEEZTY., 70554 X-PLOR KXB2EBELETS T
EESYATIAMRDEBL., TORKE. 25 A HMERETOKREFN R-ETHN 324%FTHBEIN
7z. Free R-AFDEREICIE. T—F DK 5%% F > ¥ LIZHIH L7z (Briinger, 1992),

TRHTME R AL CDEFINERFELL 2%, EBL = Fo-Fc ETHERICIZ XBD 8D
NLZBETHEEOHRMNER SN, £k, 2F,Fu. 3Fo-2Fc BETHENT. fif R A1 >0
I Trp BEDEFHEENMNERINE (Fig. 2-1). T Trp BEZFLICETINEEEES
BELTWE, EFINVEMABNSMBORBEED TV R, RKMIZ XBD D 313436
BHOT I /BROETINVOBEICRILE, VA—Bo0BTEENIREE THESINL
Mol TOHRSD, BETEEREZEHLANS, EFINVOKELL. KD FOBMET N, &K
MIZ 1.9 A DBEEDT—F T THBLZHEL =, TV, FO05 5L Procheck 12k DR
U (Laskowski et al., 1992), 7V 2 PUNDT X /) BD S5 88.7%7% Ramachandran X (Fig. 2-2)
(Ramachandran & Sasisekharan, 1968) (D most favorable #Eif. 11.3%7% additional allowed FEIR I I
BEhiz. BHNZEELOREHEE Table 22 ITRT .

BET T OREFZIZIPDB IZ¥E L /= (PDB code 1xyf),
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2—-2 KR

EXLN L

FXYN O#5@HE%E. 2 TERET 1.9A HMBETHREL = (Fig. 2-3) (Fujimoto ef al., 2000),
BEETIVIE, KERFEH R-AT 197%. Free-R-HT 242 % THBLINSZ, BKREFIIL.
FNHEAPIC2DTEED. TO2HTHRO-RBTHEEIZ, MR A1 > & XBD Off
HOLFTITHLT 054 A LEEIN. FEAHBMTO 2 HFIIFERACEEZE-> TV E
WS ZENHEREI Nz, N A 1 IINKHNS 303 BEDOT I /BET. XBD IKOWTIE
313 BN S CKim 436 ZFHETOT I /BOEFINERE LR, MR A1 1. #id GHIO
FIF—EERABK. BNV (TIMINLIL) NS> TED. ZHhd%E < O REEE
KESRONZHWETH D, EHEIL T MI. 20 TIM-NLILOFOITH ZB-N LIV D C kil
PCHFEL. MERAL2ITE2 1 1IMTBLIICLEICESTW A, XBD YT RAA
va. By TDIDDYTRAA NS4 3EEVRLEFNTTELERRRASCTHY,
ZOHEIL Murzin 512K > THRIEE N7z B-trefoil B ICELIL TV (Murzin ef al, 1992), i
RAAZD<Y 2H—id ProfGly Uy FROEDTHD., TDOSBLDIBEIIOVWTIIET

BERREAT. BEIREINLM T,

flift B A1 > OB

PIERAT 222 TIMNLILOB-ZA RS> R, B a-A\U w7 ZEZFHEH CB1-CPS.
Cal-Co8 &fnfh L7z (Fig. 2-3, 2-4). Asp301 £TA TIM-NL LD Co8 IZETZDT. filft K

A ENKm 1 BREENS 301 BEHOD Asp301 £TEL =, it KA1 > izid. TIMINL
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WDBDDa-NYy 7 ALUSMI 3 DDa-NY v I ANFEELEZ., £k, HOF T 5F—FER
Bk, cis- T F REEE DT CP3 H His81-Thr82 DRICHFAE L. BBR/2B-/VIL BB WL TV,
PANT 4 REEBIZ 2 DHFEL. Cysl168-Cys201 A% CP5-CP6 fiZ. Cys254-Cys260 At Co7-CP8
BZZNETNR/IODTH > . FBEROMBE R A 13, AL GHIOF> 5F—FDHTh,
Penicillium simplicissimum DF 5 JF—t (Schmidt er al, 1998) &£ & HIZ, 301 BEEVWSIED
WA it s,

IR L T ML TIMNLILOHLIZH BB-NLIIV O CERBANCEEL ., T0HLCH
B2DDJ)IVE I UBE.CB4 EDGlul28 & CR7 LD Glu236 MM RETH B EEX 5N (Fig.

2-5),

FOIURERALY

XBD {3. 2DDARTI L RTTERELATEIDNE6D. HBH5WEa. B. YD3IDDOHFTRK
AAN572% 3EERVR LR, RBEUBMAVICEE > TTELRRRACTHD,
T OREIE Murzin 512 & o TIRE X 1172 B-trefoil #EIZHRLIL TW = (Fig. 2-6,2-7) (Murzin et
al, 1992). ZOREIIBHAKY I /VBERENPLCEEILOCTELELY V¥ —ROBAIT
Z2HoTHY. 3DOYTRAASMSEE S Trp BE. Leu BRE. lle (T RAALIBT
W leuw) BEN EEE Y %, Leu. Leu (W7 R AA > B TidIle). Val (V7 RAA > v Tid lle)
WHMEIY 2L T3 (Fig. 2-8). 3DDYT RASVIBRAUKBHEEERZE->THED,
YT RA CHOZRBEHREE. CaOFEFIIMLT, 175 (¢—B). 162 (B—7). B
V07 A (a—7) LEEINE,

Z® XBD OIS, MMBEDOI I T TUEDOHS I b—AEEL 7 F 2 ELTH
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SNTNLEHDODOBHEIZIZFUMEETH S (Rutenber et al., 1987; Tahirov et al., 1995), ZH 5
DLIFCEABDOBHEIZ., 3EMVERLERRRAAS RS SICHEANC 2 DEAFEEE K-
TWw5 (Fig. 0-10). XBD EZNSDLIFUBEEHEBEL TH, Bk 7 2P0ICEEICK
SEEILTHBD (Fig. 2-7). 73 /BEFIOHFHEIX 20-30%2 TH 240, A0 -RBEFHR
Zid, V2 B#O CUEFITHL T, 1.27. 1.68A., 77V > DBED CaiFIZR LT, 1.15.

140 A L{EL . 2OBEIELIL TNEZ EASRENT-,

2—-3 #EZ&

FlgE R A1 >

fRIE R AL DY I ) BEFNIMEO GHIO ¥ 5 F—FEEBICISREINTVS, BH
FRBER DY 7Y A MIEE. UMM X D BITRROFITH. 42 - - -, FEBITREANIC-1.
2 EYTHA FEEEDIDLICH—INTND (Davies er al,, 1997), F> 041 I
BHD2WRT7 IO E0BREEOBENMO GHIO F2 5 F -V THBEREINTNDDT,.
ZDS5BDVEDTH S Cex/2-fruoro-2-deoxy-xylobiose (PDB code 2xyl, Notenboom et al., 1998b)
CEHREHEE-RLIEE TS (Fig. 2-5). B T7H1 b2, -1, +1 O3DRFIEICLIBEHEEN
TWBIENG M7z, BB, ¥ 7Y h-113 Asnl27, His81, His207, Trp85, Trp266 K UX Trp274
M5730.  Trp266. Trp274. Lys48. GIn88. Gludd KX Asnd5 238 THA h=2 2L TN5S
EEZLND, ZOXIX-ROYTTHA MEIINETHRERFT SN TVWEF L SF—FEH
BLTH, 73 VERS. R BEEBIEEFRECREINTWAZENHLME o,
/o BT YA b+l 42 B ENE N, GIn205. His207. Tyr172. 3L, Asnl73, Asn209, Arg275

KOBEEINTND, +ROYTTHA FTR, B THA b+l BFO—RERTVF L TTH
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Tyrl72 2% 0. ZORHIZIEEAEDF T TF—HE T, Tyr BEZEZF> TWBM, XYLA T
Phe £78oTW%, LALZRAS, EBLIXLTHFERICEKDZ A vF U TEEITMI DS
LR, E<REINTNDREND ZENTES, THIIHL., Y THY1 M2 ORFELIL Fig.
25 OEMICBNTHICRESN TR, Chamnock SIEZDRITDNT, Cex & XYLA %it
BLT. YT7YA FOROUE. F 52 ORBEHEOEREZIT> TS (Chamnock et al., 1998).
FYXN OBEHMOF I S5F—HFEFKIC. CB6. CB7 O CKRMMATIIFICENAR SN 3B,
XYLA Tid2 DD Tyr BENRSITHEEL., B THA1 b3 P4 OFEEICEBRLTNRDED IR
b2, FXYN OY T YA b2 i QFIFBEEFERICEEL THY., TOETIYTY 1 MIFE

FElLWwEEZI SN,

XBD Df-trefoil #EZFD 3EEVELENEREIL. €07 I/ BRESNORKHENS. (Gln-
X-Trp);- RAA > 5 Wik Gly-X-X-X-Gln-X-Trp(Tyn)DF—A > L oY AEF— T &2FDY &
JA=NN—T7IV—ELTLEIMNSBEEINT S (Fig. 2-6) (Hazes, 1996; Hirabayashi et al.,
1998), V) > > DOIMEEENHSNERDZLUEN S, Gin BENEERZFICONDO, Trp BE
WBBKIATERICLRETHADEEZOLNTER. TNHDT7 73— CBMI3 BT 5EH
Hid, EBECEULABEZRDICLMIDIDLT., BEREENRRDZIHLONEETEZ LN
HoMER>TND, U ORIICED, HIU h—ZARBLIF L ELTRBINTIEZ
e, YT NEREBEOLVIFURB-13-INAEREBET2OORENFRETZ I LbHSM
K-> THD, B4 D XBD IEFEKROBEEZFALTFI S 2RFETHHDTH S (Shimoi et

al., 1992; Kaku et al., 1996),
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VI >OB#EETY h—ADEEEOBENREZINTWNS (Fig. 26, 9). U >DBH#iZ
2 D DPB-trefoil BENBEFNCHATED., RAA21, 2&T3&, RAS1DOYTRAA
a (WTRAS 1 @) ERAL 2O T RAS Dy (WTRAAL227) KTV =X
MRS UGN XN/ (Rutenber et al, 1987). U > BSH®D Asp22 ¥7z13 Asp234 RN,
Asnd6 £7213 Asn255 W5V b—ADH S 7 b—ARXKBZRHELTHBY. GInd7 £/ GIn256
135D Asn BN Asp IKKFEREE L TWe (Fig. 2-6, 9). 7=, Trp37 £/213 Tyr248 OFHER
M, BEOIEHAT I R—ADAFY—ARIAY v F U IEEL TV, YT RAL21aT
3. G35 57 b—AKBITHEEL Tz, Zh#% XBD XU TEHTHDE. ZNETHIT
U 2DI 7 h—AKEBICHELTWVWAY I /#IX. XBD TIREEICRESIN TV (Fig.
2-6), U >DOHEL., XBD OBE2EREDLETAHDE. INS5OT I /BT XBD THY
PUERICHEEREESTNWE I ENSND, XBD O T RAASa. B, 72U DIFU b
—ZAEHBELTVWBYTRAS V1 abERTHDE, ETOYTRAS L TII b—RITH
BELTWATY I EBMRREINTVEONSMS (Fig. 2-9). ZOER. MEBENSHINT
5RO FXYNTHT7 h—ZAHDVIHF7 b—RICKETIHREENENWEE X SN,

EBIZ, H57 h—ZAD XBD O#EEAFSNREL R, XBD O T RAAaT
3. FIO-RERBEOHT 7 b—AKBENRD LN, £, YT RAS B, rTHD
TNRBNEHT I b—RAITKEETHIENHSMNER S (Kuno et al. 2000), BT 5<. XBD
MHS I b—AEBEETIHRIV S OBAST I A LBEETHIRAERALCTHSLEEALN
HH, FHILERETDHEHITIE. FXYN EF o4 I8, $250WE5 7 b—AE0EEK
DOMEHEBRTBLETH D,

XBD OF T UG, FEKET I/ BROFES., BAEY I/ BIREHFETD

40



EVNDZERENS, U DASI b—AKBERMICHIETHEIATH B ETFRINE,
Ll U oDI7 h—AKEHEEDEITXBD OF 25 U EAHBETET I EERTE L.
H57 b—RAEFTO0—-ZAOBEOREBIL > TUBEENEL 3. BIL. H57 b—2134
PDOKEBEEDN axial IZHTWBDIZNL. FF5 2 T3 equatorial IZHTNS ENRELZ/EDT
H5 (Fig. 2-10), . F I 2 THEBI4KECEVFIO-—ANEFNCEHEVLHEEZ L T
W37k, XBD BNF T 7 ICKHET KL XBD KHEALAFIO—Z0 I R4 OKE
HEIIEEWMA L 0Mcm ZEDTEDHFICKRS EPHEEIND (Fig. 2-9,2-10), #> T. XBD

DFO—AREEHRAEV L 2DOHF I b—ARERAIREZD EEZASND.

XBD & U > h—D%E

e R A1 > & XBD QMDA > 72—, ERXBAETHD. 5 DOKEHKEM. Ca7?
DHIFITH D Ser243 M5 Ser245 & XBD DRICH . UK FEN L KERHEEHEREE
9% (Table 2-3, Fig. 2-11)., fliflf KA1 > D Z OFEKIT. FXYN D CB7 & Ca7 A Cex EHEL
TEWDT. XBD EOMICNEBEDLNWIZ—IRA Y Tz —AEHRT 5. ZOHEH
LomD ELEKERRNOBER. TIVF RAA 2EFED FXYN ORISR LIEEZI SN
3,

XBD ZEROBVWTEREEZHET S L. XBD BHIBEEOHNBZNWEHEELD . REk
FTTMTIMAKPRENRBNZENASHER>TNBA, AIBEEFS I ITHL TR
XBD BHEEZH5X BN EBRINTVWD (Kuno et al, 2000), IV T—EH XBD DLDict
NWO—2#EE RAAL 2 (CBD) 2F->T03b0OMNEN, EIVO—RLEE. EHRKRTH 2.

Thermomonospora fusca H¥E D) T —¥ E4 O#EIL. IV O—20fiEEAM & CBD o)l
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—AREEAN I ERLICHR, TOMICIK. B O—RACEEHIVITXADEEET I )
BBZ<ASNDTENHASNEZDTWS (Sakon et al., 1997), BlG. EEHROEIL O— 228,
TV O —ZEE AL S MBI £ TERMICHO - EEEA L. 2k 0 SR isI3. CBD
DEERAICEEZ X DAD I ETRES NS ZEMRIATN S,

XHREIC. XBD OREMEEALE FXYN OfEMER QMBI B THRZ EIITER
W, TIH—RAELHBELTF I RIEBHAENEL. BELTIEXOBEITEVIESEA
BEZLHEVDNTVEN, FEMF SO OBSRERBEEEES. FEASHI &
RIEVWEEZXS5NS (Nieduszynski & Marchessault, 1972), ZZT. FBEHOFL Sz H EL
HETHLDITEHELEEDNZ0A, XBD 28 > —%58 L TREESAIc L TiElkt TH
HRBEZEDI LT, ZOHIXIOFISUNHRAS VICAMKICKEAETED S L FHA
Nd, BBEPTREA I -T2 —XEHELTOET R AL I3, WHEBTIIMYI L THEET
BEEBEZIAMENTHA D,

FXYN O#EMETIE, YT RAA 2 BOEBEMATBMAMMOT T KA > kDbt y L7
FOADITHEFEITEY. LAL., UhH—BMAOUBMEICED B AL D RELNEIC—F OME
ELoTLRVASIE, HEBETOY T RAL 2 L OEBIFICHECRST, thod TR
A, YBWTHREHEIEATE, TOEENMER A > THREINS, #F. T
180 2 A—EATED. XBD IC3DDEBEKERMN DD Z & THEICKS T HHRMEMIC
HIBITRBLEZAOND, FERFIIUNREATH DL E. TNRRKICPRENFEEEDN
%o

XBD i, U A=N=T73)—,BENZ2HI7 b—AREBLVIF O#EEEST

X325, 3EHRVERLEFNCLD SHMOEBEREESBIZHOILICED, REEFI TS
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KL TEIOREELLTVHEZF>TVWAZE, BI JLFITNARY -8t
D, BEULEEEZMBERAS D ICYMTELLSIILTNBSENS ZENFHRIN. FXYN

IR ITHREEL L ROV LEDTHEEEZ SN,
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Table 2-1 Solutions of the rotation search, the translation search and the fitting procedure in the

molecular replacement method calculated by the program AMoRe (Navaza, 1994).

Rotation solutions sorted by correlation coefficients

Best Solution: 21.118 52.098 337.396 12.543

TABLE Alpha Beta Gamma Tx Ty Tz Corr Rfac
SOLUTIONRC 1 21.12 52.10 337.40 0.00000 0.00000 0.00000 12.5 0.0
SOLUTIONRC 1 134.77 53.52 336.30 0.00000 0.00000 0.00000 11.7 0.0
SOLUTIONRC 1 146.40 51.56 346.17 0.00000 0.00000 0.00000 9.1 0.0
SOLUTIONRC 1 105.05 60.61 127.34 0.00000 0.00000 0.00000 9.0 0.0
SOLUTIONRC 1 27.60 50.41 357.97 0.00000 0.00000 0.00000 8.9 0.0
SOLUTIONRC 1 26.50 50.77 1.00 0.00000 0.00000 0.00000 8.9 0.0

SOLUTIONRC 1 50.69 59.66 288.52 0.00000 0.00000 0.00000 8.6 0.0

SOLUTIONRC 1 69.14 42.23 201.22 0.00000 0.00000 0.00000 8.4 0.0
SOLUTIONRC 1 134.51 75.28 163.98 0.00000 0.00000 0.00000 8.4 0.0
SOLUTIONRC 1 39.80 65.42 174.70 0.00000 0.00000 0.00000 8.3 0.0

1st translation solutions sorted by correlation coefficients

SOLUTIONTF1 1 21.12 52.10 337.40 0.3798 0.3196 0.3334 15.0 53.4

TABLE Alpha Beta Gamma Tx Ty Tz Corr Rfac PkHtcounter
SOLUT_1 1 21.12 52.10 337.40 0.3798 0.3196 0.3334 15.0 53.4 1
SOLUT_1 1 21.12 52.10 337.40 0.3826 0.1753 0.3324 12.5 54.3 3
SOLUT_1 1 21.12 52.10 337.40 0.3810 0.2550 0.3380 11.9 54.0 4
SOLUT_1 1 21.12 52.10 337.40 0.3800 0.3529 0.3324 11.7 54.3 7
SOLUT_1 1 21.12 52.10 337.40 0.3801 0.0721 0.3335 11.2 54.2 8
SOLUT_1 1 21.12 52.10 337.40 0.3794 0.2049 0.3322 10.8 54.3 6
SOLUT_1 1 21.12 52.10 337.40 0.3814 0.1265 0.3329 10.7 54.6 2
SOLUT_1 1 21.12 52.10 337.40 0.3735 0.0494 0.3333 10.4 54.6 5
SOLUT_1 1 21.12 52.10 337.40 0.3805 0.0114 0.3327 10.3 54.5 10
SOLUT_1 1 21.12 52.10 337.40 0.2677 0.3040 0.2587 9.1 55.0 9
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Table 2-1 continued.

2nd translation solutions sorted by correlation coefficients
SOLUTIONTF1 1 21.12 52.10 337.40 0.3798 0.3196 0.3334 15.0 53.4

SOLUTIONTF2 1 134.77 53.52 336.30 0.9757 0.1122 0.2852 25.2 51.0

TABLE Alpha Beta Gamma Tx Ty Tz Corr Rfac PkHtcounter
SOLUT_2 1 134.77 53.52 336.30 0.9757 0.1122 0.2852 25.2 51.0 1
SOLUT_2 1 134.77 53.52 336.30 0.4756 0.1123 0.1765 16.1 53.3 2
SOLUT_2 1 134.77 53.52 336.30 0.7060 0.0733 0.0377 15.9 53.7 4
SOLUT_2 1 134.77 53.52 336.30 0.8687 0.9448 0.1866 15.6 53.6 9
SOLUT_2 1 134.77 53.52 336.30 0.7704 0.9059 0.3683 14.8 53.8 3
SOLUT_2 1 134.77 53.52 336.30 0.9759 0.5590 0.7744 14.4 54.0 5
SOLUT_2 1 134.77 53.52 336.30 0.0302 0.5654 0.5514 14.3 54.0 8
SOLUT_2 1 134.77 53.52 336.30 0.4716 0.1129 0.3272 14.3 53.9 10
SOLUT_2 1 134.77 53.52 336.30 0.7162 0.9112 0.3670 14.1 54.1 7
SOLUT_2 1 134.77 53.52 336.30 0.9985 0.1067 0.9026 14.0 53.7 6

Fitting Result
TABLE Alpha Beta Gamma Tx Ty Tz Corr Rfac
SOLUTIONF 1 21.66 52.06 336.23 0.38000 0.31795 0.33297 52.1 46.6

SOLUTIONF 1 133.85 53.38 339.80 0.98064 0.11405 0.28498 52.1 46.6
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Table 2-2 Crystal parameter and refinement statistics.

Cell parameter (P2,2,2,)

a(A) 79.8
b(A) 95.0
c () 141.1
Resolution range (A) 8.0-1.9 (1.97-1.90)°
No. of reflections in refinement 75, 408 (9,865)
Completeness (%) 90.0 (75.1)
R-factor ® (%) 19.7 (30.5)
R;..-factor © (%) 24.2 (35.7
No. of protein non-hydrogen atoms 6,470
No. of water molecules 493
Rmsd
Bond lengths A) 0.009
Bond angles (°) 1.5
Dihedral angles (°) 24.2

* Values in parentheses are for the outermost shell.
® R-factor is defined as R = Z||Fuq| - |Foatcl/ZIF obol-

¢ Ry..-factor was calculated using 5% of the unique reflections.
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Table 2-3 Hydrogen-bonding and one-water-mediated interactions between the catalytic domain

and XBD.
Catalytic domain Distance (A) XBD
OG Ser243 3.0 OD2 Asp354
N Ser244 3.1 O Asp354
OG Ser244 32 O Asp354
N Ser245 32 OD1 Asp354
OG Ser245 2.8 OD1 Asp354
OG Ser244 29 W135 2.7 O Thr353
O Lys289 2.7 W332 2.6 NE Arg391
O Lys289 2.7 W332 2.6 NH2 Arg391
0 Ala291 29 W124 2.7 OH Tyr352
OG1 Thr294 2.6 W252 33 NH1 Arg391
OG1 Thr294 2.6 w252 2.6 0OG1 Asn393
OD1 Asn298 3.0 w141 3.1 N Ser394
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(@)

(b)

Fig. 2-1 Stereoview of the 2F,.-F_,,. electron density map around the interface
between the catalytic domain and XBD contoured at 1 o. (a) Calculated before the
tracement of the XBD, and (b) after the refinement of FXYN.
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PROCHECK

Ramachandran Plot
mdIE11F

Psi (degrees)

Phi (degrees)
Plot statistics

Residues in most favoured regions [A,B,L] 651 88.7%
Residues in additional allowed regions [a,b,],p] 83 11.3%
Residues in generously allowed regions [~a,~b,~l,~p] 0 0.0%
Residues in disallowed regions 0 0.0%
Number of non-glycine and non-proline residues 734 100.0%
Number of end-residues (excl. Gly and Pro) 4
Number of glycine residues (shown as triangles) 102
Number of proline residues 14
Total number of residues 854

Based on an analysis of 118 structures of resolution of at least 2.0 Angstrom
and R-factor no greater than 20%, a good quality model would be expected
to have over 90% in the most favoured regions.

Fig. 2-2 Ramachandran plot produced by the program procheck (Laskowski et al., 1992).
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Catalytic

Catalytic
Domain

Domain

Xylan- Xylan-
Binding Binding
Domain Domain

Fig. 2-3 Stereoview of the ribbon model of FXYN; catalytic domain (upper) and XBD (lower).
p -Strands Cp1-Cf8 and o -helices Co.1-Cai8 build up the (B/or)g-barrel of a catalytic domain
and the two catalytic residues are displayed in red. The linker region lying between "c" and "n"
is not shown. Disulfide bonds are indicated by ball-and-stick drawings. The figure was drawn
with the program Raster3d (Kraulis, 1991; Merritt & Murphy, 1994).
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CB1

FXYN 1 67
Cex 1 66
XYLA 1 65

Cod CPs Cas

DPAAKLCYNDYNIE RGVP
G DPTAKLCINDYNVEG GVP
DGRGSANGYR~- G TAELYYNDFNTEE GVP

C Cob CB7 =+
FXYN 199 IDCVGFQSHENSG-SP G--VDVAITELDIQ-
Cex 197 LDCVGFQSHLIVG-QV-P G-=-VDVRITELDIRMRT-—-————————m—m PS 248
XYLA 207 IDGVGFQMHVMNDYPS spTLxmumNNpmGusSNDYTNRNDCAV_ 2717
Cp8 Co8
FXYN 242 - VINDCLAV-~-SRCLGITVWGVRDTDSW--- -~ RSGDT-PLLFNGDGSKKAAY 301
Cex 249 ¢ ---TRCQGVTVWGITDKY SHVPDVEFPGEGA-ALVWDAS YAKKE, 312
XYLA 278 PPGRRGGITVWGIADPDSWL~YTHONLPDWPLLFNDNLQP 345

Fig. 2-4 Topological sequence alignment of the catalytic domains of FXYN, Cex (White et al., 1996)
and XYLA (Harris et al., 1996). The alignment was prepared based on the superposed models.
Residues that belong to o-helices, a.,-helices and B-strands are indicated in orange, yellow and
green, respectively. The secondary structure elements of the (B/a)g-barrel are named as in Fig. 2-3.
The catalytic residues are indicated with red asterisks.
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Fig. 2-5 Stereoview of the active cleft of FXYN with the inhibitor in the structure of Cex/2-

fluoro-2-deoxy-xylobiose complex (2xyl; Notenboom et al., 1998) superimposed. Subsites
-1 and -2 are labeled in the cleft.
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XBDa 313 GV-GSGRCLDVPNASTTDGTQ
B 356 GELRV--YGDKCLDAA--GTGNGTK
 § 396 GS -QSG ~!! 'VGGGTANGTL
Ricin Bla 11 VG--RNGLC DVRD RFHNGNAT
1B 55 NTIRS--NG-KCLTTY--GYSPGVYVMIY
1y 96 GTIINP-RSSL T--SGNSGTT
2o 142 TTIVG--LYGLCLOAN--S----GQ
2B 179 GSTRPQQNR S-DSN-IRE'I'V
2Y 222 GTILNL-YSGL RA~ SDPSLK(
Abrin Bla 16 GG-~RDGMCVD YHNG
1B 60 KTIRS--NG-K --GYAPGS 4
1y 101 GTIINP-KSAL ! AE--SSSMGG
20 147 TSISG--YSDL ui- -=-@G==-=-=S
2B 184 GSIRSVQNT: ,..H SK--DHKQGST
2y 227 GSTYSL-YDDMVMDVKG-SDPSLK

Fig. 2-6 Topological sequence alignment of XBD, with ricin B-chain (Rutenber & Robertus, 1991)
and abrin B-chain (Tahirov et al., 1995). The manner of partitioning the subdomains differs slightly
from that in previous reports (Rutenber & Robertus, 1991; Tahirov et al., 1995), in which the
conserved lle residues were positioned at the end. Residues in XBD that belong to a,,-helices and
B-strands are indicated in yellow and green, respectively. Conserved Cys residues are marked by
circles, residues in the hydrophobic core are marked by triangles, and residues corresponding to
the sugar-binding site in the ricin B-chain are marked by asterisks.
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Fig. 2-7 Superposition of XBD (subdomains «; blue, B; yellow and y; pink), and the
equivalent domains of ricin B-chain 1 (white; 2aai; Rutenber & Robertus, 1991) and
abrin B-chain 1 (purple; 1abr; Tahirov et al., 1995). Hydrophobic residues that form the
hydrophobic core are shown in orange, and disulfide bonds in green.
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Fig. 2-8 Stereoview of the 2F, - electron density map around the hydrophobic
core of XBD contoured at 1 ©. ?fde%?lains of Leu and Trp extend toward a pseudo-

three-fold axis marked by a solid triangle, forming the top layer of the core cylinder.
Similarly, side-chains of lle (Leu in subdomain B) form the bottom layer of the core.
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Fig. 2-9 Stereoview of the superposition of three subdomains of XBD in comparison with
subdomain 1 a of a ricin B-chain/lactose complex (Rutenber & Robertus, 1991). Subdomains «, j,
y and ricin B-chain 1 o are colored in blue, vellow, pink and gray, respectively. Residues involved
in the lactose-binding in ricin and the corresponding residues in XBD are shown. Residues of ricin
and subdomain B of XBD are labeled in black and blue, respectively. Four polar residues are
conserved among them, and Trp in ricin is replaced by Tyr in XBD.
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Fig. 2-10 Stereoview of xylotriose docking model in subdomain B of XBD. The xylotriose
structure was built based on the X-ray structure of B -1,4-xylan hydrate (Nieduszynski &
Marchessault, 1972) and fitted into the binding site manually. Sugars are numbered from the
non-reducing end. XBD residues interact with the 2nd xylose sugar through five hydrogen
bonds (broken lines). The 2nd and 3rd sugar rings are placed over the aromatic rings of
Tyr380 and Trp383.
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Fig. 2-11 Stereoview of an interacting region between the catalytic domain (green) and XBD
(subdomains o; blue, B; yellow and y; pink) superimposed on the equivalent region of the
catalytic domain in Cex (white; 2exo; White et al., 1994). Five inferred hydrogen-bonding
interactions between the triple Ser sequence in the N-terminal end of Ca7 and Asp354 in XBD
are shown as blue broken lines. The difference between FXYN and Cex is clearly seen in the
region from Cf7 to Ca7.
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