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FIGURE S1: Stereoview of an overlay of Ca traces for the E. coli DS (red) and the M. grisea
DS (blue). The rmsd between the Ca atoms of the two proteins is 1.0 A for the 193 atoms

used in the alignment.
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FIGURE S2: B factors of the Ca atoms of DS. The B factor scale is 0-100 for each of the
complexes I-V. The B factors values were set to 80 for residues 84-90 of complex I because

there is insufficient electron density to make residue assignments.



FIGURE S3: Different orientations of a loop of DS. Stereoview of the complexes III (blue)
and IV (red) in the mismatched loop region (residues 80-95). The side chains of the loop

region are shown in the same color codes.



F138 F138

D99 ] F H136 F138
E174 C68 04

FIGURE S4: Overlay of the active site residues in complexes I-V. The stereoview has the
following coloring scheme: complex I (magenta), complex II (green), complex III (blue),

complex IV (red) and complex V (yellow).
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(d64620) ~~MILKRVTE ALEAYKNGEM LIVMDDEDRE NEGDLVLAGI (d64620) LIAKDGGVLA RTGHTEASVD LCKLAGLKPV SVICEIMKED GSMARRGDKF
(C81404) ~~ ~~MKFVSVEQ AIKDLQAGKM LVMVDAEDRE NEGDLIFPAQ (C81404) LIAKKGGVLE RTGHTEGTVD LCKLAGLKGA CVICEIVKDN GDMARRED. .
{a38159} ~MNQTLLSSF G.TPFERVEN ALAALREGRG VMVLDDEDRE NEGDMIFPAE {a38159} LRAQAGGVLT RGGHTEATID LMTLAGFKPA GVLCELT..N DD. . .
(e6409l) ~MNQSTILSPF GNTAEERVLN AINAFKNGTG VLVLDDEDRE NEGDLIFPAE (e6409l) LRAANGGVLT RRGHTEASVD LARLAGFKEA GVICEIT..N DD.
{c35081} MSSTSLLDEF G.TPVQRVER AIEALKNGLG VLLMDDEDRE NEGDLIFSAQ {c35081} LVAKTNGVLA RRGHTEGTID LMYLANLVPS GILCELT..N PD.
(h81104) ~~~~~~~~~~ ~MSHISPIPE ILADIKAGKM VIITDAEDRE NEGDLLMAAQ (h81104) LRAQKGGVLV RAGHTEAGVD LAQMNGLIPA SVICEII..N DD.
(jcllBB) ~~MALSSAKE IIDDIRQGRM VILMDDESRE NEGDLIIASE (jcllBB) LMAQHGGVLI RAGHTEAGCD VARLAGLEPS SVIVEIL..N ED.....
{s50973} ~~~MFTPIDQ AIEHFKQNKF VIVMDDAGRE NEGDLICAAE {s50973} LRAADGGVLQ RRGHTEAGVD LCKLSGLSPV AVIGELVND. .DEQGT. .
(t39940) MLASIEE AVNDFRDGKF LIVLDDETRE NEGDLIIAGC (t39940) LRARDGGVLE RDGHTEAAVD LCKLAGLPPV GAICELVR.. .EEDGL....

{mgds} PKSNFDAIPD VIQAFKNGEF VVVLDDPSRE NEADLIIAAE {mgds} LRAVAGGVRA RRGHTEAGVE LCRLAGKRPV AVISEIVDDG QEVEGRAVRA
g81514) GSANFVSLER AIEDLRAGKF VIVVDEASRE DEGDLIIAGE g81514) LASSPGGVLK RAGHTESTVD LMELAGLQPC GVLAELV..N
b71477) CEAGIASVQQ AIKDVAEGKF VIVIDAASRE NEGDLILAGE b71477) LISQPGGAVQ RPGHTEAAMD LMRLAGMQPC GIFAELV..N
b81740} CEAGIASVQQ AIKDIADGNF VIVIDRESRE NEGDLILAGE b81740} LVSQPGGVVK RPGHTEASMD LMRLAGMYPC GIFAELV..N

{

{

{

EEFKFNTVEE AIEDIRQGKM VIVVDDPDRE NEGDLVMAAE (C70331) LKARPGGVLE RAGHTEASVD LARLAGLYPA GVICEI..MK
ALDALKKGEV IIVVDDEDRE NEGDFVALAE {s45545} LIAKKGGVLK RAGHTEAAVD LAEACGSPGA GVICEI..MN
ALADIKAGKA VVVVDDENRE NEGDLICAAQ (575629) LRAKTGGVLK RAGHTEAAVD LSRLAGLYPA GVICEI..QON
{
{
{
C

DSITLSTIPD LLAELRAGRP VILVDDENRE NEGDLLMPAA a75553) LVARPGGVLR RAGHTEAGCD LARLAGFAPV GVICEI..MG

{
{
{
{
{
{
{
{
{
c

d70902} ~MTRLDSVER AVADIAAGKA VIVIDDEDRE NEGDLIFAAE d70902} LRAKDGGVLR RPGHTEAAVD LARMAGLQPA GAICEIVSQK
e72207) LREAFEEGKP VILID.RNRE NEADFVFPAQ e72207) IGGI..GFQR RKGHTEASLE ISELAGFSRH AVIVEILDEK
ONSENSUS ~~~w~~w~~m~~ ~moo—o-ooo Sooooooooo —ooo D---RE -E-D------ onsensus ------ G--- R-GHTE---- ---------- ---- E-----
3 33 34 1 1 1111 1
2 67 91 4 5 5555 7
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51 100 201 250
(d64620) FSTPEKINFM ATHARGLICV SLTKDLAKKF . VSVNDSNHE (d64620) ......... L SDFALKHNLK TLYVSDLISY RLENESLLKM FCQEEREFLK
(C814 04 ) FSTQEKVNFM IKEARGVVCV ALDETLAKKF . VPKNTSNHE (C814 04 ) ......... L EIFCQKHDLN MIAVSDLIEY RLKHESLIKL EEKSQSVLAG
{a38159} TMTVEQMALT IRHGSGIVCL CITEDRRKQL . VENNTSAYG {a38159} .GTMARAPEC IEFANKHNMA LVTIEDLVAY RQHMSVKPAE NRCLIYCLNQ
(664091) TITPEQMAKL IRYGSGIVCL CITDERCQQL . VEHNNSVNK (664091) .GTMARAPEI VEFAKKFGYS VLTIEDLVEY RLAHNI~ ~~ ~
{c35081} HLTEAQMALM IREGSGIVCL CLTEERANWL . VKDNCSKNQ {c35081} .GTMAKLPET IEFARRHGMP VLTIEDIVDY RTGIDLRNEY KSGLVREVSW
(hB 1104 ) FVTPEAINFM IKHARGLVCL PMDGEMVEKL - TQKNGAQYG (hB 1104 ) .GTMARMPEL MKFAEEHKLK IGTIADLIEY RSRTESLLED MGNAPVQTPW
(jcllBB) MVTPEAINFM ATHGRGLICL TLSKARCKTL . LQGNNDNFS (jcllBB) .GSMARRPQL EIFAEKHGLK LGTIADLIEY RTQQESHIER ISEYELNTEY
{s50973} NVSTEQMAFL VRHSSGYVCA PMTNAIADKL DLPLLRTGMK FESNDDDRHG {s50973} .. .MMRLNDC QAFGKKHGIP LISIEELAQY LKK~~
(t39940) KVTTEQMAFL VRHSSGYVCV PMTGERLDSL EIPMM..... . VDNNEDRMR (t39940) .. .MSRFDDC ISFGKKWGIK VITIESLKSY IKGRM
{mgds} SVTTEQMAFM VRHSSGLICA PLTPERTTAL DLPQM..... . VTHNADPRG {mgds} APGMLRGDEC VAFARRWGLK VCTIEDMIAH VEKTEGKLET NGSG*~
(g81514) KITVEKMTFL LQHTTGVVCA ALSQERLLSL DLPPM.VKD. . .NRCRFK (g81514) .YSMMRLPQI LEFARKHNIA VIPVTSIIAH RMLSDRLVSK ISSARLPTIY
(b71477) KVSTEKMSFL LSHTTGIVCA SLSREQAKSL DLPAM.VQD. NQCAFK (b71477) .HSMMRQQQV LAFAEQHDLT VITVDDLITY RYTYDSLVTK ISSARLPTKY
{b81740} KVSAEKMAFL LSHTTGIVCA SVTREQARVL DLPAM.VQE. . NQCAFK {b81740} .HSMMRQQQI LDFAEQHGFT VITVDDLITY RWTFDSLVEH VSSARIPTKY
( c70331 ) KVTPEAINFM AKYGRGLICL SLTPERCEQL DLHPM.T... ..PMNTDPKG ( c70331 ) .GTMARVPDL MEFAKKHNLK IITIADLIKY RLRRETLVEK VASAHLPTPW
{s45545} HATPEVINFM ATHGRGLICT PLSEEIADRL DLHPM.V... ..EHNTDSHH {s45545} .GTMARVPEL IEIAKKHQLK MITIKDLIQY RYNLTTLVER EVDITLPTDF
( 575629) FATPALVNFM AVEARGLICL AMTGDRLDEL DLPLM.V... ..SKNTDSNQ ( 575629) .GSMARLPEL VEYARKYDLK LISIADLISY RLQHDRFVQR ETICEFPSQF
( a75553 ) TATPQWVNFM AREGRGLICV TLTPERARRL DLTPM.VGAG AYGQGTDPNG ( a75553 ) .GEMSRLPDL LAFGEKHGLK VGSIEALIAY RMEHDPFMEP VAEAELPTRF
{da70902} KATPEMVAFM VRYTSGYLCV PLDGAICDRL GLLPM..... . YAVNQDKHG {da70902} .GSMAHTDEL RVFADEHGLA LITIADLIEW RRKHEKHIER VAEARIPTRH
( e72207 ) LITEDVVSFF VTYGKGLFCV TADEE..... DL..LKRGFV KLSSN...YG ( e72207 ) .GNSHNLDYV LKLSEKFSLP VLEMDDVWRE FVKRKLLMKK KAEATLPTDF
Consensus ---------- ----- G-=-C- mm-mmmmmm mmmmmmeom —meooooeo CONSENSUS --=--=--=---=- —--------- Sooooooooo ooooooooo oooooooooo
6 6
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464620} TAFTVSIDAK E...ARTGIS AFERHLTIEL LCKDTTK.PS DFVRPGHIFP
C81404) TAFTITVDAK D...ATTGVS AYERNMTIQI FADDNAK.AS DFVRPGHINP
338159) TGFTVTIEAA ..EGVTTGVS AADRITTVRS D.SDGAK.PS DLNRPGHVFP
64091} TAFTVTIEAA ..KGVSTGVS AADRVTTIQT AIADNAV.LT DLHRPGHVFP

{ {d64620}  HQTQCYTFLD H.QQKNHYAF ...KFKGAKT HDLAPLVRFH PIKEDFDFLT
{ {
{ {
{ {
{c35081}  TAFTVSIEAK ..EGVTTGVS AKDRVITVKT ATYFDAQ.PE DLARPGHVFP {c35081}
{ {
{ {
{ {
{ {

C81404) FKAEKFIFSD H.NQTQHIAF ...CFKDIKK ...CENVKFH ISGSDFELLT
338159) ETEVVAGFGF YFSLLCKMLI PLLFL~~~~~

0

h81104}  TNFTVSIEAA ..HGITTGIS AADRALTIQT AVSPTAK.PE DIVQPGHIFP h81104}  GEFQQHVYVD KLSGETHLAL VKGTPAA... .DTETLVRVH EPFSVMDFIQ
jcl188}  TPFTISIEAA ..KYVTTGIS ASDRAKTVLA AVAPNAK.ST DIVMPGHIFP jc1188}  GIFTLVTYRD TIDNQAHFAL CKGEIQA... .KAATLVRVH VKDTLKDILQ
§50973}  TAYTITVDVA .Q.GTTTGIS AHDRSMTCRA LADSSST.PK SFLKPGHICP $50973}
£39940}  TAYAVTLDYA .N.GTTTGIS AHDRALTTRQ LANPEVTSPR EFNRPGHIVP £39940} ~~

{mgds}  TAYTVSVDAE .HPSTTTGIS AHDRALACRM LAAPDA.QPS HFRRPGHVFP {mgds}
{g81514}  TPFTVSVDAA ..HGVTTGVS AADRTKVVQL LADPKSK.PE DFISPGHFFP {g81514}  GDFTIHVYES LLEGMQHLAL VKGNV....A GKSNVLVRVH SECVTGDILG
{b71477}  TAFTVSVDAS ..SGVTTGVS ASDRTRTVQL LADPAAT.AE SFVRPGHVFP {v71477}  GDFSIHVYES IIDGTQHFAL VKGDI....H EQEAVPVRVH SECLTGDILG
{p81740}  TAFTVSVDAS ..SGITTGVS AADRTRTVQL LSDPTSI.SQ SFVRPGHVFP {p81740}  GEFFIHVYKS IIDGTEHFAL VKGDI....R EQESVPVRVH SECLTGDVLG
{c70331}  TYFCVSIDAH PKHGTTTGIS AYDRALTIKL AISPDAK.PS DFVRPGHVFP {c70331}  GVFKIHAYRH KLTGEEQVAL TMGE.W..K. EDEPVLVRVH SECLTGDVFR
{s45545}  TAFTVSID.H RE..TKTGIS AQERSFTVQA LLDSKSV.PS DFQRPGHIFP {s45545}  GTFKVYGYTN EVDGKEHVAF VMGD.V..PF GEEPVLVRVH SECLTGDVFG
{s75629}  TAFTVSIDAA PHLGVTTGIS AEDRARTIQI AINPVTR.PE DLSRPGHIFP {s75629}  GEFKLYAYRN LLDQTEHIAI VKGDPS..EF GQQPVMVRMH SECLTGDALG
{ {
{ {
{ {
[¢ [«
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a75553) TAFTVSVD.. .HSSNSTGIS AYDRAATIAA LLEDTSQ.PT DFRRPGHIFP a75553) GDFRLIGFQD TLSGAEHVAL VMGEVT..P. ..EPLLVRVH SECLTGDAFH
d70902) TAYTVTVDA. .RNGIGTGIS ASDRATTMRL LADPTSV.AD DFTRPGHVVP d70902) GEFRAIGYTS IYEDVEHVAL VRGEIAGPNA DGDDVLVRVH SECLTGDVFG

e72207} ANYFVPVD.. ..WGTGTGIS ALERAETCRK LAE..GRYFH EFRYPGHVTV e72207} GVFKVVSFEN HLDGKEHFAI VKEPL..... .EDPVAVRIH SECVTGDVLS
ONSensus ---------- ------ TG-S A--R------ ---------- ----PGH--- ONSENSUS -----===== =m==-meee-= memmmmeee mmmemmmmee mmmmem—mee
1111 1 111
0011 1 333
78 01 4 456

FIGURE S5: Sequence alignment of 19 species of DS. Identical residues are indicated by the
concensus. The M. grisea sequence number is immediately below the consensus (identical) residue.
Species key for the pir files: {d64620} Helicobacter pylori, {c81404} Campylobacter jejuni, {a38159}
Escherichia coli, {64091} Haemophilus influenzae, {c35081} Vibrio harveyi, {h81104} Neisseria
meningitidis, {jc1188} Photobacterium leiognathi, {s50973} Saccharomyces cerevisiae, {t39940}
Schizosaccharomyces pombe, {mgds} Magnapothe grisea, {g81514} Chlamydia pneumoniae,
{b71477} Chlamydia trachomatis, {b81740} Chlamydia muridarum, {c70331} Aquifex aeolicus,
{s45545} Bacillus subtilis, {s75629} Synechocystis sp., {a75553} Deinococcus radiodurans,
{d70902} Mycobacterium tuberculosis, and {72207} Thermotoga maritima.



