Supplementary Information

Table S1 Primers used for gene amplification. Restriction sites are underlined.

Gene Direction | Sequence

casl (ro05822) Forward | CCGGCATATGGAGTTGGAACGCACCACGATCG

Reverse | GCGCAAGCTTCACACGTGCAGGAATCGTTGCCG

casG (ro05820) Forward | CGCCCATATGACTGCCCCTACAGATCCAC

Reverse | GGCCAAGCTTCAGACGGTGATGTCCCGGCGG

fadE34 (rv3573c) | Forward | GGGCCATATGGTAGCGACCGTCACCGACGAAC

Reverse | CGGCAAGCTTCAACGCGGCAGACCCAGCAGC

casC (ro05816) Forward | GGCGCATATGACAATGGGATTGACCGAAGAAGAGCG

Reverse | CCGCAAGCTTCACGCTCCCTTTCCGGGCTCGGG

Table S2 Primers used for site-directed mutagenesis. Substituted codons/bases are bolded.

Mutation Direction

Sequence 5’ to 3’

FadE29E241Q | Forward

CTCAACAACCAACGGGTAATGCTCGGCCCGGLCCGGGC

Reverse

ATTACCCGTTGGTTGTTGAGTTGGGTGGTGATCAGCCGCC

FadE28R227A | Forward

GGCGAACGCGAAGCAGTTCGGTAAGCCGCTGTCAACCTTCCAG

Reverse

GAACTGCTTCGCGTTCGCCACGTAGTCGGCGGTCAGCCGC

FadE34E581Q | Forward

CCAACCAGCGGGTCGCGATGGCCACC

Reverse

GACCCGCTGGTTGGCTAACGTGGTGCGCGC

FadE34R236A | Forward

CCAAGGTGGCAGAGCAATTCGGCAAGCCG

Reverse

CGAATTGCTCTGCAACCTTGGCGTAGGCAACCG

CasCE598Q Forward

GCCAACCAACGGGTGTCGCTGTCGCACG

Reverse

CCGTTGGTTGGCGAGGGTCGTGCGGG

CasCR239A Forward

CAACGTAGCTCATCAGTTCGGCCGCCCCATC

Reverse

CTGATGAGCTACGTTGGCGTAGTCGGCGGCG

casCsacl5 Forward

CTCCTGGTGGGCGAACCGGGCGACGGCTGGGAGCTCGC

casCsacl3 Reverse

CGTTGGCGAGGGTCGTGCGGGCGAGCTCCCAGCCGTC




Table S3 Sequence similarities/identities among classical and steroid degrading ACADs.

Percent similarities and identities between pairs of sequences are indicated at the top and bottom of each cell, respectively. The following
ACADs are compared : short chain acyl-CoA dehydrogenase from Megasphaera elsdenii (SCAD_Melsdenii), pig medium chain acyl-CoA

dehydrogenase (MCAD_Pig), human isovaleryl-CoA dehydrognease (IVD_human), rat long chain acyl-CoA dehydrogenase (rat_LCAD), human
isobutyryl-CoA dehydrogenase (IBH_human), FadE26 (FadE26_Mtb), FadE27 (FadE27_Mtb), FadE28 (FadE28_Mtb), FadE29 (FadE29_Mtb),

N-terminal ACAD domain of FadE34 (FadE34Nterm_Mtb), C-terminal ACAD domain of FadE34 (FadE34Cterm_Mtb) from M. tuberculosis
H37Rv, N-terminal ACAD domain of CasC (CasCNterm_Mtb) and C-terminal ACAD domain of CasC (CasCterm_Mtb) from R. jostii RHA1.

FadE26_Mtb | FadE27_Mtb | FadE28_Mtb | FadE29 Mtb | CasCNterm_Rjostii | CasCCterm_Rjostii | FadE34Nterm Mtb | FadE34Cterm_Mtb
FadE26_Mtb - 31% 26% 62% 26% 40% 27% 39%
14% 13% 45% 13% 24% 15% 25%
FadE27_Mtb - - 41% 26% 32% 22% 29% 24%
25% 12% 22% 12% 19% 13%
FadE28_Mtb - - - 26% 31% 24% 29% 24%
14% 19% 13% 17% 12%
FadE29_Mtb - - - - 25% 41% 27% 41%
14% 25% 16% 26%
CasCNterm_Rjostii - - - - - 20% 52% 19%
10% 40% 10%
CasCCterm_Rjostii - - - - - - 23% 69%
10% 49%
FadE34Nterm_Mtb - - - - - - - 22%
12%
IVH_Human 43% 37% 29% 41% 33% 32% 30% 33%
20% 22% 16% 22% 19% 17% 16% 16%
LCAD_rat 36% 30% 28% 36% 28% 29% 26% 29%
20% 14% 14% 19% 13% 15% 11% 17%
IBH_human 38% 31% 30% 39% 31% 32% 30% 34%
20% 14% 14% 23% 16% 19% 15% 19%
SCAD_Melsdenii 38% 36% 32% 38% 33% 35% 32% 33%
20% 21% 21% 21% 18% 18% 17% 17%
MCAD_Pig 39% 33% 30% 37% 32% 34% 29% 35%
21% 16% 16% 20% 17% 19% 18% 20%
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Figure S1 Multiple sequence alignment of acyl-CoA dehydrogenases.

Amino acid sequences of proteins are as follows: short chain acyl-CoA dehydrogenase from Megasphaera
elsdenii (SCAD_Melsdenii), pig medium chain acyl-CoA dehydrogenase (MCAD_Pig), human isovaleryl-CoA
dehydrognease (IVD_human), rat long chain acyl-CoA dehydrogenase (rat_ LCAD), human isobutyryl-CoA
dehydrogenase (IBH_human), FadE26 (FadE26 Mtb), FadE27 (FadE27_Mtb), FadE28 (FadE28 Mtb), FadE29
(FadE29_Mtb), N-terminal ACAD domain of FadE34 (FadE34Nterm_Mtb), C-terminal ACAD domain of
FadE34 (FadE34Cterm_Mtb) from M. tuberculosis H37Rv, N-terminal ACAD domain of CasC
(CasCNterm_Mtb) and C-terminal ACAD domain of CasC (CasCterm_Mtb) from R. jostii RHAL. Fully
conserved residues are highlighted in red while functional residues within classical ACADs that are conserved
in steroid degrading ACADs are highlighted as follows: residues highlighted in green are the catalytic glutamic
acid residues and residues highlighted in purple are the arginine residues that interact with the pyrophosphate
FAD. Residues that form side chain interactions with isoalloxazine and adenosine ribose of FAD are

highlighted in yellow and the arginine residues that interact with CoA of substrate are highlighted in cyan.



MCAD_Pi g

SCAD_Mel sdeni i

| BH_hunan

LCAD r at

| VH_Fuman
FadE26_M b
FadE27_M b
FadE28_M b
FadE29_M b
CasCNterm Rj osti i
CasCCterm R ostii
FadE34Nterm M b
FadE34Cterm M b

MCAD_Pi g

SCAD_Mel sdeni i

| BH_human

LCAD r at

| VH_Hunan
FadE26_M b
FadE27_M b
FadE28_M b
FadE29 M b

CasCNt erm Rj ostii
CasCCterm R ostii
FadE34Nterm M b
FadE34Cterm M b

MCAD_Pi g
SCAD_Mel sdeni i
| BH_hunan
LCAD r at

| VH_Hunan
FadE26_M b
FadE27_M b
FadE28_M b
FadE29_M b

MCAD_Pi g
SCAD_Mel sdeni i

| BH_hunan
LCAD r at

| VH_Fuman
FadE26_M b
FadE27_M b
FadE28_M b
FadE29_M b
CasCNt erm Rj ost i
CasCCterm R osti
FadE34Nterm M b
FadE34Cterm M b

MCAD_Pi g

SCAD_Mel sdeni i

| BH_human

LCAD r at

| VH_Hunan
FadE26_M b
FadE27_M b
FadE28_M b
FadE29 M b

CasCNt erm Rj ostii
CasCCterm R ostii
FadE34Nterm M b
FadE34Cterm M b

130

1 10 20

..................................... KAVPQCEPGSGFSFEL TEQQKEF
................................................ MDFNL TDI QQDF
.................................. MVQTGHRSL TSCI DPSMGL NEEQKEF
MAARL LLRSLRVLSARSATLPPPSARCSHSGAEARLETPSAKKLTDI Gl RRI FSSEHDI F
........................................ HSL L PVDDAI NGL SEEQRQL
................................................ MRI SYTPQQEEL
................................................ MDFTTTEAAQDL
................................................ MDFDPTAEQQAV
................................................ MFI DL TPEQRQL
................................................ MTMGL TEEERDL

30 40 50
QATARKFAREEI | PVAAEYDRTGEYP. . . ... .. .. VPLLKRAWEL[EL MNTHI PESF[EGL
LKLAHDFGEKKLAPTVTERDHKGI YD. . .. ... ... KEL|I DELLSL[€l TGAYFEEKY[€GS
QKVAFDFAAREMAPNMAEWDQKELFP. . ... ... .. VDVMRKAAQL[EFGGVYI QT DV[E€GS
RESVRKFFQEEVI PYHEEWEKAGEVS. . .. ... ... RELWEKAGKQELL GI NI AEKHEG
RQTMAKFLQEHLAPKAQEI DRSNEFKN. . . ... .. LREFWKQL GNL[eVL GI TAPVQY[€GS
RRELRSYFATLMTPERREALSSVQGEYG. . . VGNVYRETI AQMGRDEW. AL GWPKEY[€GQ
GGLVDTI VDAVCTPEHQRELDKLEQR. . . ... .. FDRELWRKL | DA€l L SSAAPESL{€GD
ADVVTSVLERDIS. ... ... ... ... ......... WEALVCEEVTALPVPERL[€GD
QAEI RQYFSNLI SPDERTEMEKDR. . . .. .. HGPAYRAVI RRMGRDERL GVGWPKEF[€GL
RDSVRGWATRTVTPAVLREAV. . . ... .. EAKTEQRPLFWKSLADL[€VL GLHL PEDV[€GA
........ VAELAPAAAMGEAERR. . ... ... ........ T TYLAEKIEYTAPHLPTP

SQ 99 119 1ZQ
€. .. LGI I DSCLI TEELAYGCTGVQTAI EANT. LGQVPLI | GGNYQQQKKYL GRMTEEPL
GDDGGDVLSYILAVEELAKYDAGVAITLSATVSLCANPIMQFGTEAQKEKFLVPLVEGTK
€. .. LSRLDTSVI FEALATGCTSTTAYI SI HN. MCAWMI DSFGNEEQRHKFCPPL CTMEK
g ,.GDLLSTAVTMEEQAYSN CTGPGFSLHSDI VMPYI ANYGTKEQI EQFI PQMTAGKC
€. .. LGYLEHVLVMEEI SRASGAVGL SYGAHSNL CI NQLVRNGNEAQKEKYLPKLI SGEY
€. . . RSAMDQL| FTDEAAI AGAPVPF. . LTI N. SVAPTI MAYGTDEQKRFFL PRI AAGDL
€. .. FGVLEQVAVLVALGHQLAAVPY. . LESVVLAAGALARFGSPEL QQGWGVSAVSGDR
€.
G
€
G
G
G

100

.. VGLFEVGALLTEVGRHGAVTPA. . LATLGLGVVPLLELASAEQQDRFLAGVAKGG
.. FGPI EQQI FVYNEAHRADVPLPA. . VTLQ. TVGPTLQAHGSEL QKKKFLPAI LAGEA
.. CGLVELAVVTEELGRVLLPGPFLPTVLLGAVLH. . ... .. ESGRTGEL SGVADGST
.. AGAVEQLVI AEELRAAALKPHD. . Ml | GNWVPTLI AHGSEEQL QRFVPPSL RGDL
.. GSI| EDLCAMVDEAARALVPGPVATTAVATLVVS. . ... .. DPKLR. . . SALASGER
. ASPAEQLLI DQELAAAKVERPD. . LVI GWMAAPTI LEHGTPEQI ERFVPATMRGEF

14(? 15(? 16(? 17(? 189
MCAYCVTEPGAGSDVAGI KTKAEKKGD. EYI | NEQOKMW TNGGKANWYFLLARSDPDP. K
L GAFGL TEPNAGTDASGQQTI ATKNDDGTYTLNESKI FI TNGGAADI YI VFAMTD. . .. K

FASYCLTEPGSGSDAASLL TSAKKQGD.
| GAl AMTEPGAGSDL QGVRTNAKRSGS.
| GALAMSEPNAGSDVVSMKL KAEKKGN.
HFSI GYSEPGAGTDL ANLRTTAVRDGD.
| LTVALDGEMGEGPVQAAGTGHG. . . . .. YRLTETRTQVGYGPVADAFLVPAETDSG. . .
VLTAALNEPGAALPDRPATSFVGG. . . . .. RL S[€ETKVGVGYAEQADWMLVTADNA. . . ..
HFEAI GYTEPEAGTDLASLRTTAVRDGD.

L GAVALQPGSLRLVRDGGVVTLDGESG. . YVLGEE. . .. ... .. VGDLFLLAATDGDE
VWCQLFSEPGAGSDLAGLTTRATKVDG. GWL Q€QKVWI SMARDADWGI CLARTDGS.
FAGVAI DGG. . . VQVDPKTSTASGTVG. . RVLGE. . . ... ... APGGVVLLPA. DGN.

LWCQLFSEPGAGSDLASLRTKAVRADG. GW. LTCQKVWTSAAHKARV\GVCLARTDPD

190 200

APASKAFTGFI VEAD.
SKGNHGI TAFI LEDG.
GPGPKGI SCI VVEKG.
RSPAHGI SLFLVENG.

210 220 230 240

TPGVQI GRKEI NMGQRCSDTRGI VFEDVRVPKENVLTGEGAGFK
TPGFTYGKKEDKMGI HTSQTMEL VFQDVKVPAENML GEEGKGFK
TPGL SFGKKEKKVGWNSQPTRAVI FEDCAVPVANRI GSEGQGFL
MKGFI KGKKL HKMGMKAQDTAELFFEDVRLPASALL GEENKGFY
VPASRGI TAFI VEKG. MPGFSTSKKL DKL GMRGSNTCEL | FEDCKI PAANI L GHENKGVY
AKKHRGI SVLI VPTT. AEGFSWIPVHTMAGP. . . DTSATYYSDVRVPVANRVGEENAGWK
...... AAVFLVAAGDPGVAVTALATTGLG. . . . SVGHL EL NGAKVDAARRVGGTDVAVW
....... VVVVSPTADGVRMVRTPTSNGSDEYVMT MDGVAVADCDI L ADVAAHRVN. . . .
AAKHKGI SI L1 VDTK. DPGYSWTPI | LADGAH. . HTNATYYNDVRVPVDML VGKENDGWR
........ TVYVVVARDRLDVTDLPSHDVVRRSATAAANRLAI AEVDVLQI DS
VPKHKGLSYFLI DMSGSDGLDI RPLREI TGEA. . LFNEVFLDDVFVPDELLVGEPGDGWK
........ WLLVDTACDEVVVEPLRATDFS. . . LPLARMVLTSAPVTVLEVSGE. . . ..

APKHKGI TYFLVDMT. TPGI EI RPLREI TGDS. . LENEVFLDNVFVPDEMVVGAVNDGWR


Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight


MCAD_Pi g
SCAD_Mel sdeni i

| BH_hunan
LCAD r at

| VH_Fuman
FadE26_M b
FadE27_M b
FadE28_M b
FadE29_M b
CasCNt er m_Rj ost
CasCCt erm R ost
FadE34Nterm M b
FadE34Cterm M b

MCAD_Pi g
SCAD_Mel sdeni i
| BH_human
LCAD r at

| VH_Hunman
FadE26_M b
FadE27_M b
FadE28_M b
FadE29_M b

ost
CasCCterm R osti
FadE34Nterm M b
FadE34Cterm M b

MCAD_Pi g
SCAD_Mel sdeni i
| BH_hunan
LCAD r at

| VH_Hunan
FadE26_M b
FadE27_M b
FadE28_M b
FadE29_M b

FadE34Nt erm |
FadE34Cterm_

250 260 270 280

I AMGTFDKTRPPVAAGAVGL AQRALDEATKYAL
I AMMT L DGGRI GVAAQAL GI AEAAL ADAVEYSK
I AVRGLNGGRI NI ASCSL GAAHASVI LTRDHLN
YLMQELPQERLLI ADLAlI SACEFMFEETRNYVRQRKAFGKTVAHI QTVQHKLAELKTNI C
VLMSGLDLERLVLAGGPLGLMQAVLDHTI PYLHMBEAF GQKI GHF QL MQGKMADMYTRL M
LVTNQLNHERVALVSPAP. | FGCLREVREWAQNTKDAGGTRLI DSEWQL NL ARVHAKAE
LG. ... TLSTLSRTAFQLGVLERGLQMTAEYART®EQFDRPI GSFQAVGQRLADGYI| DVK
QLALAVMGAYADGL VAGALRLTADYVANBKQFGKPLSTFQTVAAQLAEVYI ASR
LI TTQLNNERVML GPAGR. FASI YDRVHAWAS. VPGGNGVTPI DHDDVKRAL GEI RAI WR
... RVRDLAATLFAAEASGVADWAVTTAADYANVIBHQF GRPI GQF QGVKHRVARML CL AE
LARTTLANERVSLSHDSS. LGSGGEALLTLAGELPGGI DEEQLT. . .. .. VL GKVLCDAQ

. RVEDLAATVLAAEAAGVARWILDTAVAYAKVREQF GKPI GSFQAVKHL CAQML CRAE

290 300

KTFGKLLAEHQGI SFLLADMAMKVE
VQF GKPL CKFQSI| SFKLADMKMQI E
KQF GEPLASNQYLQFTLADMATRLYV

LARTTLANERVAMATGTA. LGNPMEELLKVLGDME. . LDVAQQD. . . . .. RLGRLI LLAQ
310 320 330 340 350
LARLSYQRAAWEIDS. .. .......... GRR. NTYYASI AKAYAADI ANQLATDAVQVFG
AARNLVYKAACKKQE. . . ... ....... GKP. FTVDAAI AKRVASDVAMRVTTEAVQI FG
AARLMVRNAAVALQE. . . ... ....... ERKDAVAL CSMAKLFATDECFAI CNQAL QVHG
VTRAFVD. SCLQLHE. . . . ......... TKRLDSASASMAKYWASEL QNTVAYQCVQLHG
ACRQYVYNVAKACDE. . . .......... GHC. TAKDCAGVI LYSAECATQVALDGI QCFG
VLKLI NWELASSQSGP. . ......... KDAGPSPADASAAKVFGTELATEAYRLLMEVLG
GLRLTLTQAAWRVAEDSLASR. . .. .. ECPQPADI DVATAGFWAAEAGHRVAHTI VHVHG
TI DLVAKSVI WRLAED. . .. .......... L DAGDDL GVL GYWTSQAPPAMQI CHHLHG
I NELLNWQVASAG. . .............. EDI NMADAAATKVFGTERVQRAGRLAEEI VG
QARVCAWDAARAMNPGSSARAATAVPRCSAPEASL AAAVAGATAPDAAFAVTKDCI QVLG
SGGLMGLRTTLRTIA. ... .......... GGQPGAESSVAKLL GVEHI QQVWEVAMDWAG
QADVAAADAARAAAD. . .. ........ SDGTQL SI AAAVAASI GI DAAKANAKDCI QVLG
AGALLDRRI AELAVG. . . ........... GQDPGAQSSVRKLI GVRYRQALAEYLMEVSD

360 370 380 390
GNGFNTEYPVEKLMR. . . DAK. . . .. I YQI YEGTAQI QRI I I AREHI GRYKN. . ... ..
GYGYSEEYPVARHMR. . . DAK. . . .. I TQI YEGTNEVQLMVTGGALLR. . . ........
GYGYLKDYAVQQYVR. . . DSR. . . .. VHQI LEGSNEVMRI LI SRSLLQE. . ... ... ..
GWGYMWEYPI AKAYV. .. DAR. . . .. VQPI YGGTNEI MKELI ARQI VSDS. . . ... ...
GNGY| NDFPMGRFLR. DAK. . . .. LYEI GAGTSEVRRLVI GRAFNADFH. . . ... ..
TAATLRQNSPGALLRGRVERMHRACLILTFGGGTNEVQRDIIGMVALGLPRANR .....
GVGVDTDHPVHRYFLAAKQTE. . . . .. FALGGATGQLRRI GRELAETPA. . ... ... ..
GMGMDVTYPMHRYYSTI KDLT. . ... .. RLLGGPSHRLELLGARCSLT. .. ........

KYGNPAEPDTAELLR. W.DAQTKRNLVI TFGGGVNEVMREMI AASGLKVPRVPR. . . ..

Gl GYTWEHDAHLYLR. . . RAQS. . . . LRI LLGSTASWRRRVARATLG. .. .........
PRALLGDQPRTSATQMFLNSQ. . . .. CMSI AGGTTNVQLNI | GERLLGLPRDPEPGKGA
Gl GCTWEHDAHLYLR. . . RAHG. . . . | GGFLGGSGRWLRRV. . . . ... ...........
GGGLVENR. . .. AVYDFLNTR. . . .. CLTI AGGTEQI LLTVAAERLLGL. ... ......


Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight

Stephen
Highlight


28

29

30

31

32

33

34

35

36

37

38

39

40

Figure S2 Coomassie blue stained SDS-PAGE gels of purified wild-type and variants of CasC,
FadE34 and FadE28-FadE29. A) CasC B) FadE34 C) FadE28-FadE29. Positions of molecular
weight markers are shown beside each gel. The wild-type proteins in each gel (CasC, FadE34
and FadE28-FadE29) are in lane 1, the arginine to alanine variants (CasCR239A, FadE34R236A,
FadE28R227A) are in lane 2, and the glutamate to glutamine variants (CasCE598Q,

FadE34E581Q, FadE29E241Q) are in lane 3.
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Figure S3 Multiple sequence alignment of CasC, FadE34 and other 2 domain ACADs.

Amino acid sequences of proteins are as follows: FadE34 from M. tuberculosis H37Rv
(FadE34_Mtb), CasC from R. jostii RHA1 (CasC_Rjostii), and homologs of FadE34/CasC from
Mycobacterium smegmatis JS623 (Mycsm00272_MsmegJS623, G1:505117216), Mycobacterium
rhodesiae NBB3 (MycrhN2240_MrhodNBB3, G1:503976649), Rhodococcus erythropolis PR4
(RER51020_ReryPR4, GI:527108386), Rhodococcus equi 103S (REQ43690 RequilO3S,
G1:503182764), Gordonia polyisoprenivorans VH2 (GPOLc41540_GpolyVH2, GI1:504129432)
and Comamonas testosteroni CNB-2 (CtCNB1299 CtestCNB2, GI:264677435). Fully
conserved residues are highlighted in red while the positions of the catalytic glutamic acid
residues and the arginine residues that interact with the pyrophosphate FAD are indicated with

blue asterisks.
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G. LTATRHGDGL VI RGEVRAVP. AAAQAAVLV|RPVAI DSG. . . . .. EEWMVL DADQLEI EPAKSI [BPL RP
D...VTED. . GGRASGTAEYVL. GADPAGVLL[SPAGDK. . ... ... VVLI DAGADGVTI EPLKAT|BFSRP
GSLKI ARDGDTATLSGTSSQI L. GGHVGDVFL[MATDSG. . ... ... .. FVLLGRDRLEVTDLASY|[RVVRR
GGLKLVRDGGKTTLSGTSSHI L. GGQVGDVFL[MAASDDDTDAAEGGL SFVVVARDRLDVTELPSHBVVRR
V... PVFDGPLPSI GDRVELVVPGYVDAAVLL|SPTVDG. . ... ... WRI LAPAYGMRERTVETPV[RGATP
EPPSGLPLFDGKTLKGECPLVADGMAAQWGVAMARNETGAD. . . .. VLVAFRCDGSVQRKKLKTL[BEPSKP
190 200 210

230 % 240

LARMVLT. .. SAPVT. . VLEVSG. ERVEDLAATVLAAEAA[EVARWILDTAVA
SATAAANRLAI AEVD. . VLQI DS. QRVRDLAATL FAAEAS[EVADWAVTTAADNEANV[gH
LAHVRANAVEVGEDR. . VLSHLSRTLARALMSTLLSAEAI [EVARWATDTASANAKI [§E
LGRVVLD. . . SAPAE. . ALSAST. QRFTDVAATVLAAEA
NSEVTVDGLI LADSE. . | LTI DT. QRVLDI AATLFAAEAS[€EL ADWAVTTSADYEAK VIRO!

REQ43690_Requi NAEVTADGLELSDGD. . VLELDS. QRI LDI AATLFAAEAS[EL ADWATTTAAD RQ
GPOLc41540_CGpol yVH2  VTRVTI EGL. EPDAP. . | VCADS. PLVDGVLALARNAFASIEVCRWALDTAVG R
Ct CNB1299_Ctest CNB2 ~ YAWLRFDGTAAEQL DGASSAAQVLARVRNRAAVML AFEQLIEAADAAL EMACSMRRE[RK
250 260 270 280 290 300
FadE34_Mb G L QML CRAEQADVAAADARRIIAA. . . . . .. ... .. DSDGTQL SI AAAVJASI GI DAAKANAKDCI QV
CasC R ostii G RVEIRML CL AEQARV CAWDARIRIIMNP GSSARAATAVPRCSAPEASL AAAVRIGATAPDAAFAVTKDCI QV
MycsnD0272_Msmeg NG KCRIEMI ADTERATAAVWOARIRA DEYS. . . . . .. ETGSQDSAFEFAAAVIATLAPAAALHCTQDCI QV
Mycr hN2240_M hodNBB3  [Sg MCIAEML L RSEQASVAAADARRIAVS. . . .. ... .. .. EDDERQL SI AVAVIJAAAGI NAAKANAKDCI QV
RER51020_Rer y PR4 G KARIRML AL AEQARVCAWDARIRIAL TP, . . . . . . .. ANGVGAEEASLAAAVRGATALEAGFSVTRDCI QV
REQ43690_Requi G KAIRMFSL TEQARVTAWDARRIALG. . . . .. ... .. EDVDGTEASL AAAVIGAVALESAFQVTKDCI QV
GPOLc41540_CGpol yvH2 |45l GADML CRTEQVEAAAWDLIANAALDS. . . . ... .. AAADADEQL SLSVDVEIDI LVADLPGAVTKDCVQV
Ct CNB1299_Ctest CNB2  [QaKLEINLYTNNQLARAHCYYGRWALTAD. . . .. .. MALADGAPEL PGAAAALIRVSSTQAL SDAAQENLHT
3 330 340 350 360
FadE34_M b L RIAHGI GGFLGGSGRV\L RRVTALTOQA. . . ... .......... GVRRRLGVDLA.
CasC R ostii L RINQSLRI LLGSTASWRRRVARATLG. . .. ............ GARRVLGI DLPS
Mycsn00272_Msieg Rl MULNACFGRGADYPQQVVDVATS. . .. ............ TGLRKI DI DLDP
Mycr hN2240_M hodNBB3 L RIAYGI EHFLGGANQWLRRI ATLTQQ. . . . ............ GVRRELRI DLE.
RER51020_Rer y PR4 L RINQSLRI LLGSTASWRRRVAELTI A, .. ............. GTRRVLSI ELPP
REQ43690_Requi L RINQSLRI LLGSTASWKRRVANLTID. . . ............. GARRVL SI DLPP
GPOLc41540_Cpol yvH2 L ASIAMTARARLDAGVPARI SLSQRGLD. . . ............. GGRREFEI DLS.
Ct CNB1299_Ct est CNB2 RIARQQAVEL GS| HAWREQVAVEL QKRLLAPAKETI GQSSAAADRQSMDFEDTP
380 390 400 410
FadE34_M b EVAGL[RPEI AAAVAEVAALPEEKR. .« oo oo oo QVALLIDT[EL LAPHWPAPY[E. RGASPAE
CasC R ostii DAEDI [RADVVAELAPAAAMGEAER. . . ... .......... ... RTYLEEKIEYTAPHLPTPWE. RGAGAVE
MycsmD0272_Msmeg DTEKL|ZEEI RAEVAALKAI PREER. . . . ............... TVALREGEWVPHLPKPWE. RGASPVE
Mycr hN2240_M hodNBB3 SVEHL|ZPEI ASAVAEVAAQPAEKR. . .. ... ... .. ....... QVALRDA[EL LAPHWPRPHE. REAGPAE
RER51020_Rer yPR4 EAEAI [RADVRAELGPALELEGAAQ. . . ... ... ... ... .. KTYLREKIEYTAPHFTAPWE. KSADAVS
REQ43690_Requi EAEQI [RADVRAELEPATALEGAEQ. . . .. .............. KAYLIEKIEYTSPHLPAPWE. KGADAVT
GPOLc41540_Gpol yVH2  AVESQRAEVRAMAEKVRAAPESEQ. . .. .. ............. RRLLIAES[EYL APHWPPPHE. L GADPAL
Ct CNB1299_Ctest CNB2 ~ EEAAFIRAECRAWL QANAEPKASADDYF GRDMT AEQRMEAARL WQGKKIZAAEF GAl TWPKML[EGRGGTPMQ
420 430 440 450 460 470

FadE34 M b

CasC R ostii
Mycsn00272_Msrreg

Mycr hN2240_M hodNBB3

QLLI DQ=EL AAAKVERPDLVI GW. WAAIETI LEHGTPEQI ERFVPATM
QLVI AE[SL RAAALKPHDMI | GN. WV|gTLI AHGSEEQL QRFVPPSL
Ql I'l AQEFTTGKVRRPNMGI AA. WL I [§SVVAFGTEEQKQRFLPPTL REEEMI \Welo]RFISI=LGS{ERIBINASL T|
QLLI DQ=ELAKTDVVRPDLVI GW. WAVIETI LEHGSPEQI EKFVPATL RIEEF | \Welo]RFISI=LGA[ERIBINAAL

GRIRWCOL [§SE P[EIAGS DL ¥1K

RER51020_Rer yPRA QL VI AE[EL RAAKI KPHDMI | GN. WI [§TLI AHGNEEQL AKFVPPSL WCOL [§SEPEAGSDL LYNES

REQ43690_Requi QL VI AE[EL RAAALVPHDMI | GN. WVI [§TLI AHGNAEQI ERFVPQSL WCQL[§SEPEAGSDL [Nl

GPOLc41540_Gpol yVH2 QL LI DAEFDRAGVVRPDLVI GA. WAI [§T1 L EHGTDAQRDRFVAPTLAleD! | (WelollFIS=zE AlepINAS L

Ct CNB1299 Ctest ONB2  EL| WRQEEGKVKVPTGMFNVSL GMVL[ESVMAHASAEVL AL HVAPAL GSDL [
48(? 50(_) 51(?

FadE34_Mb SAIHKARWEV T. DPDAP[EHKEI TY[EL VEMT TP

CasC Rjostii SMARDADWEI T. DGSVPYHKIEL S

MycsmD0272_Msmeg TAAQL SQWEMLMAIRT. DPSAP[AHNEI T

Mycr hN2240_M hodNBB3 SAIHKAAWEV T. DPDAP[AHK[EI T

RER51020_Rer yPR4 SMARDAHWEI T. DADAPYHK[EL S

REQ43690_Requi SMAREADWEI T. DADAP[{HK[EL S

GPOLc41540_Gpol yVH2 SQAHNAQWEI NGDGDT P[AHKIEI TV

Ot CNB1299_Ct est CNB2 SLAQF AOFIeL VIllTIET. NPOAS[AFEEL TT|
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550 560 570 590 600
FadE34_M b ENEL DNVSYEEEMVVGAVN RLA RVAMAT. GTALGNPMEELLKVL GDME.
CasC R ostii EN45L DDVRIMPEL L VGEPG KLA AVSLSH. DSSLGSGGEALLTLAGELPG

T\45! DDYREEDL VL GEVN EVS
RLA
ENA5F DDVARYRPECL VGEPG KLA
ENASL DDA ECL VAEPG KLA
ENASL DENARARP DCVVGEVG RLA
ENASF EDYARYARPY S OMV GKL GS[&UKVTL

610 620 630 640 650 660 670
FadE34_Mb ....LDVAQQODRLGRLI LLAQAGALLDRRI AELAVGEQDIHGAQSSVRIML| GVRYROALAEYL MEVSDGGG

M/csmD0272_Nsneg
Mycr hN2240_M hodNBB3
RER51020_Rer yPR4
REQ43690_Requi
GPOLc41540_Gpol yVH2
Ct CNB1299_Ct est CNB2

===

CasC R ostii G. .. | DEEQLTVLGKVLCDAQSGGLMGLRTTLRTI AlEGQEGAESSVA[{L L GVEHI [6QVWEVAMDWAGPRA
Mycsn00272_Msieg .. .. FDQI DONRAGRL| AEGHAAKLLNMRSTLLTLAleGDIgMPAAAI S[NLL SMRTH8GYAEFAVSSFGTDG
Mycr hN2240_ MhodNBB3 ....LDSTGQQQLGTLI LAAQVGSLLDQKI AELLVJEQDIHGPQASARINL|I GVRYRGAL SELRMEL SPGGG
RER51020_Rer yPR4 G. .. | DDEQLTVLGKVLCDAQSGGLLGLRTTLRSLT[EAQEGAESSVA[{L| GVEHI [8QVWDVAMEWAGPSS
REQ43690_Requi G. .. LDDEQMTVL GKVL CDAQSGGL MGLRTTL RSLT[EAQZGAESSI LLGVEHI [@QVWEVAMEWAGPSS
GPOLc41540_Gpol yvH2  P. LERAEQARL GRL VADAHI GRVL DARAVTRRL AlEHDIgGAL SNVRIML | GVAHR[ESVPEAAL DFL GL DA
Ct CNB1299_Ct est CNB2 RPALQDGRLRERV\ADLYLKEQALV\LLQCRALTALSKGRGPEMSG NVAAAAL[®SFSYFAI DLLGERG

68(? 69Q 70(_) 71(?
FadE34_Mb LVEN. ....... RAVYDFLNTRCLT EQI LLTVAAERLMERPR. . . .. ... .......
CasC Rjostii LLGDQP. . . . RTSATQMFL NSQCMS| TNVQLNI | PRDPEPGKGA. . . . ...
MycsmD0272_Msmeg Al GDPDQ. . LQGQLAQML L ASRAT T{NY[€lel§SEVQLNI | PRDP. . .. .........
Mycr hN2240_M hodNBB3  VVDN. . .. .. .. KTVEDFLNTRCLT EQI LLTMA PR. ..
RER51020_Rer yPR4 LLGEQH. . . . RMSATQMFL NSQCMS] TNVQLNI | PRDPEPGK. . .......
REQ43690_Requi LLGEQH. . . . RRSATQMFLNSQCMS| TNVQLNI | PRDPDPGK. . . ......
GPOLc41540_Gpol yVH2 VI AG. .. ... .. GASDLALQNRCLS TQI LKTAA PRA. ... ..........
Ot CNB1299_CtestCNB2  VLAASEL GERFAMVERL WFGSAGM DEVVLNSI AAEPRADKDLPFCELLA
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