
 
 

Supplementary Information 1 

Table S1 Primers used for gene amplification. Restriction sites are underlined.  2 

Gene Direction Sequence 

casI (ro05822)  Forward CCGGCATATGGAGTTGGAACGCACCACGATCG 

 Reverse GCGCAAGCTTCACACGTGCAGGAATCGTTGCCG 

casG (ro05820)  Forward CGCCCATATGACTGCCCCTACAGATCCAC  

 Reverse GGCCAAGCTTCAGACGGTGATGTCCCGGCGG 

fadE34 (rv3573c)  Forward GGGCCATATGGTAGCGACCGTCACCGACGAAC 

 Reverse CGGCAAGCTTCAACGCGGCAGACCCAGCAGC 

casC (ro05816)  Forward GGCGCATATGACAATGGGATTGACCGAAGAAGAGCG 

 Reverse CCGCAAGCTTCACGCTCCCTTTCCGGGCTCGGG 

 3 

Table S2 Primers used for site-directed mutagenesis. Substituted codons/bases are bolded.  4 

Mutation Direction Sequence 5’ to 3’  

FadE29E241Q Forward CTCAACAACCAACGGGTAATGCTCGGCCCGGCCGGGC  

 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 

casCsacI5 Forward CTCCTGGTGGGCGAACCGGGCGACGGCTGGGAGCTCGC 

casCsacI3 Reverse CGTTGGCGAGGGTCGTGCGGGCGAGCTCCCAGCCGTC 

 5 



 
 

Table S3 Sequence similarities/identities among classical and steroid degrading ACADs. 6 
Percent similarities and identities between pairs of sequences are indicated at the top and bottom of each cell, respectively. The following 7 
ACADs are compared : short chain acyl-CoA dehydrogenase from Megasphaera elsdenii (SCAD_Melsdenii), pig medium chain acyl-CoA 8 
dehydrogenase (MCAD_Pig), human isovaleryl-CoA dehydrognease (IVD_human), rat long chain acyl-CoA dehydrogenase (rat_LCAD), human 9 
isobutyryl-CoA dehydrogenase (IBH_human), FadE26 (FadE26_Mtb), FadE27 (FadE27_Mtb),  FadE28 (FadE28_Mtb), FadE29 (FadE29_Mtb), 10 
N-terminal ACAD domain of FadE34 (FadE34Nterm_Mtb), C-terminal ACAD domain of FadE34 (FadE34Cterm_Mtb) from M. tuberculosis 11 
H37Rv, N-terminal ACAD domain of CasC (CasCNterm_Mtb) and C-terminal ACAD domain of CasC (CasCterm_Mtb) from R. jostii RHA1. 12 
 13 

14  FadE26_Mtb                 FadE27_Mtb                  FadE28_Mtb                  FadE29_Mtb                 CasCNterm_Rjostii                  CasCCterm_Rjostii                  FadE34Nterm_Mtb                  FadE34Cterm_Mtb                 

FadE26_Mtb                 - 31% 

14% 

26% 

13% 

62% 

45% 

26% 

13% 

40% 

24% 

27% 

15% 

39% 

25% 

FadE27_Mtb                  - - 41% 

25% 

26% 

12% 

32% 

22% 

22% 

12% 

29% 

19% 

24% 

13% 

FadE28_Mtb                  - - - 26% 

14% 

31% 

19% 

24% 

13% 

29% 

17% 

24% 

12% 

FadE29_Mtb                 - - - - 25% 

14% 

41% 

25% 

27% 

16% 

41% 

26% 

CasCNterm_Rjostii                  - - - - - 20% 

10% 

52% 

40% 

19% 

10% 

CasCCterm_Rjostii                  - - - - - - 23% 

10% 

69% 

49% 

FadE34Nterm_Mtb                  - - - - - - - 22% 

12% 

IVH_Human                  43% 

20% 

37% 

22% 

29% 

16% 

41% 

22% 

33% 

19% 

32% 

17% 

30% 

16% 

33% 

16% 

LCAD_rat                  36% 

20% 

30% 

14% 

28% 

14% 

36% 

19% 

28% 

13% 

29% 

15% 

26% 

11% 

29% 

17% 

IBH_human                  38% 

20% 

31% 

14% 

30% 

14% 

39% 

23% 

31% 

16% 

32% 

19% 

30% 

15% 

34% 

19% 

SCAD_Melsdenii                  38% 

20% 

36% 

21% 

32% 

21% 

38% 

21% 

33% 

18% 

35% 

18% 

32% 

17% 

33% 

17% 

MCAD_Pig                  39% 

21% 

33% 

16% 

30% 

16% 

37% 

20% 

32% 

17% 

34% 

19% 

29% 

18% 

35% 

20% 



 
 

Figure S1 Multiple sequence alignment of acyl-CoA dehydrogenases.  15 

Amino acid sequences of proteins are as follows: short chain acyl-CoA dehydrogenase from Megasphaera 16 

elsdenii (SCAD_Melsdenii), pig medium chain acyl-CoA dehydrogenase (MCAD_Pig), human isovaleryl-CoA 17 

dehydrognease (IVD_human), rat long chain acyl-CoA dehydrogenase (rat_LCAD), human isobutyryl-CoA 18 

dehydrogenase (IBH_human), FadE26 (FadE26_Mtb), FadE27 (FadE27_Mtb), FadE28 (FadE28_Mtb), FadE29 19 

(FadE29_Mtb), N-terminal ACAD domain of FadE34 (FadE34Nterm_Mtb), C-terminal ACAD domain of 20 

FadE34 (FadE34Cterm_Mtb) from M. tuberculosis H37Rv, N-terminal ACAD domain of CasC 21 

(CasCNterm_Mtb) and C-terminal ACAD domain of CasC (CasCterm_Mtb) from R. jostii RHA1. Fully 22 

conserved residues are highlighted in red while functional residues within classical ACADs that are conserved 23 

in steroid degrading ACADs are highlighted as follows: residues highlighted in green are the catalytic glutamic 24 

acid residues and residues highlighted in purple are the arginine residues that interact with the pyrophosphate 25 

FAD. Residues that form side chain interactions with isoalloxazine and adenosine ribose of FAD are 26 

highlighted in yellow and the arginine residues that interact with CoA of substrate are highlighted in cyan.  27 



                                     1       10        20                                        X        X         X   
MCAD_Pig         .....................................KAVPQCEPGSGFSFELTEQQKEF
SCAD_Melsdenii   ................................................MDFNLTDIQQDF
IBH_human        ..................................MVQTGHRSLTSCIDPSMGLNEEQKEF
LCAD_rat         MAARLLLRSLRVLSARSATLPPPSARCSHSGAEARLETPSAKKLTDIGIRRIFSSEHDIF
IVH_Human        ........................................HSLLPVDDAINGLSEEQRQL
FadE26_Mtb       ................................................MRISYTPQQEEL
FadE27_Mtb       ................................................MDFTTTEAAQDL
FadE28_Mtb       ................................................MDFDPTAEQQAV
FadE29_Mtb       ................................................MFIDLTPEQRQL
CasCNterm_Rjostii ................................................MTMGLTEEERDL
CasCCterm_Rjostii ............................................................
FadE34Nterm_Mtb  ....................................................VTDEQSAA
FadE34Cterm_Mtb  ............................................................

     30        40                  50        60        70         X         X                   X         X         X   
MCAD_Pig                                                       c          c                                                A          A                                                G          G  QATARKFAREEIIPVAAEYDRTGEYP..........VPLLKRAWEL LMNTHIPESF GL
SCAD_Melsdenii                                                 c          c                                                B          B                                                G          G  LKLAHDFGEKKLAPTVTERDHKGIYD..........KELIDELLSL ITGAYFEEKY GS
IBH_human                                                      c          c                                                B          B                                                G          G  QKVAFDFAAREMAPNMAEWDQKELFP..........VDVMRKAAQL FGGVYIQTDV GS
LCAD_rat                                                       c          c                                                B          B                                                G          G  RESVRKFFQEEVIPYHEEWEKAGEVS..........RELWEKAGKQ LLGINIAEKH GI
IVH_Human                                                      c          c                                                B          B                                                G          G  RQTMAKFLQEHLAPKAQEIDRSNEFKN........LREFWKQLGNL VLGITAPVQY GS
FadE26_Mtb                                                     c          c                                                B          B                                                G          G  RRELRSYFATLMTPERREALSSVQGEYG...VGNVYRETIAQMGRD WLALGWPKEY GQ
FadE27_Mtb                                                     c          c                                                B          B                                                G          G  GGLVDTIVDAVCTPEHQRELDKLEQR........FDRELWRKLIDA ILSSAAPESL GD
FadE28_Mtb                                                     c          c                                                B          B                                                G          G  ADVVTSVLERDIS..........................WEALVCG VTALPVPERL GD
FadE29_Mtb                                                     c          c                                                B          B                                                G          G  QAEIRQYFSNLISPDERTEMEKDR.......HGPAYRAVIRRMGRD RLGVGWPKEF GL
CasCNterm_Rjostii                                               c          c                                                B          B                                                G          G  RDSVRGWATRTVTPAVLREAV........EAKTEQRPLFWKSLADL VLGLHLPEDV GA
CasCCterm_Rjostii                                               c          c                                                B          B                                                G          G  ........VAELAPAAAMGEAERR................TYLAEK YTAPHLPTPW .R
FadE34Nterm_Mtb                                                c          c                                                B          B                                                G          G  RELVRGWARTAASGAAATAAVRDMEYGFEEGNADAWRPVFAGLAGL LFGVAVPEDC GA
FadE34Cterm_Mtb                                                c          c                                                C          C                                                G          G  .....PEIAAAVAEVAALPEEKRQ................VALADT LLAPHWPAPY .R

        80        90       100        110       120                  X         X         X          X         X         
MCAD_Pig         c                                                           A                                                           G                                                            ...LGIIDSCLITEELAYGCTGVQTAIEANT.LGQVPLIIGGNYQQQKKYLGRMTEEPL
SCAD_Melsdenii   c                                                           B                                                           G                                                            DDGGDVLSYILAVEELAKYDAGVAITLSATVSLCANPIWQFGTEAQKEKFLVPLVEGTK
IBH_human        c                                                           B                                                           G                                                            ...LSRLDTSVIFEALATGCTSTTAYISIHN.MCAWMIDSFGNEEQRHKFCPPLCTMEK
LCAD_rat         c                                                           B                                                           G                                                            ...GDLLSTAVTWEEQAYSN.CTGPGFSLHSDIVMPYIANYGTKEQIEQFIPQMTAGKC
IVH_Human        c                                                           B                                                           G                                                            ...LGYLEHVLVMEEISRASGAVGLSYGAHSNLCINQLVRNGNEAQKEKYLPKLISGEY
FadE26_Mtb       c                                                           B                                                           G                                                            ...RSAMDQLIFTDEAAIAGAPVPF..LTIN.SVAPTIMAYGTDEQKRFFLPRIAAGDL
FadE27_Mtb       c                                                           B                                                           G                                                            ...FGVLEQVAVLVALGHQLAAVPY..LESVVLAAGALARFGSPELQQGWGVSAVSGDR
FadE28_Mtb       c                                                           B                                                           G                                                            ...VGLFEVGALLTEVGRHGAVTPA..LATLGLGVVPLLELASAEQQDRFLAGVAKGG.
FadE29_Mtb       c                                                           B                                                           G                                                            ...FGPIEQQIFVNEAHRADVPLPA..VTLQ.TVGPTLQAHGSELQKKKFLPAILAGEA
CasCNterm_Rjostii c                                                           B                                                           G                                                            ...CGLVELAVVTEELGRVLLPGPFLPTVLLGAVLH.......ESGRTGELSGVADGST
CasCCterm_Rjostii c                                                           B                                                           G                                                            ...AGAVEQLVIAEELRAAALKPHD..MIIGNWVVPTLIAHGSEEQLQRFVPPSLRGDL
FadE34Nterm_Mtb  c                                                           B                                                           G                                                            ...GSIEDLCAMVDEAARALVPGPVATTAVATLVVS.......DPKLR...SALASGER
FadE34Cterm_Mtb  c                                                           C                                                           G                                                            ...ASPAEQLLIDQELAAAKVERPD..LVIGWWAAPTILEHGTPEQIERFVPATMRGEF

130       140       150        160       170       180        X         X         X          X         X         X        
MCAD_Pig                                          c                                                           A                                                           G                          MCAYCVTEPGAGSDVAGIKTKAEKKGD.EYIIN QKMWITNGGKANWYFLLARSDPDP.K
SCAD_Melsdenii                                    c                                                           B                                                           G                          LGAFGLTEPNAGTDASGQQTIATKNDDGTYTLN SKIFITNGGAADIYIVFAMTD....K
IBH_human                                         c                                                           B                                                           G                          FASYCLTEPGSGSDAASLLTSAKKQGD.HYILN SKAFISGAGESDIYVVMCRTG.....
LCAD_rat                                          c                                                           B                                                           G                          IGAIAMTEPGAGSDLQGVRTNAKRSGS.DWILN SKVFITNGWLSDLVIVVAVTN.RE.A
IVH_Human                                         c                                                           B                                                           G                          IGALAMSEPNAGSDVVSMKLKAEKKGN.HYILN NKFWITNGPDADVLIVYAKTD.LA.A
FadE26_Mtb                                        c                                                           B                                                           G                          HFSIGYSEPGAGTDLANLRTTAVRDGD.DYVVN QKMWTSLIQYADYVWLAVRTNPESSG
FadE27_Mtb                                        c                                                           B                                                           G                          ILTVALDGEMGEGPVQAAGTGHG......YRLT TRTQVGYGPVADAFLVPAETDSG...
FadE28_Mtb                                        c                                                           B                                                           G                          VLTAALNEPGAALPDRPATSFVGG......RLS TKVGVGYAEQADWMLVTADNA.....
FadE29_Mtb                                        c                                                           B                                                           G                          HFAIGYTEPEAGTDLASLRTTAVRDGD.HYIVN QKVFTTGAHDADYIWLACRTDPN...
CasCNterm_Rjostii                                  c                                                           B                                                           G                          LGAVALQPGSLRLVRDGGVVTLDGESG..YVLG .........QVGDLFLLAATDGDE..
CasCCterm_Rjostii                                  c                                                           B                                                           G                          VWCQLFSEPGAGSDLAGLTTRATKVDG.GWVLQ QKVWTSMARDADWGICLARTDGS...
FadE34Nterm_Mtb                                   c                                                           B                                                           G                          FAGVAIDGG...VQVDPKTSTASGTVG..RVLG .........APGGVVLLPA.DGN...
FadE34Cterm_Mtb                                   c                                                           C                                                           G                          LWCQLFSEPGAGSDLASLRTKAVRADG.GWLLT QKVWTSAAHKARWGVCLARTDPD...

190       200        210       220       230       240        X         X          X         X         X         X      
MCAD_Pig         APASKAFTGFIVEAD.TPGVQIGRKEINMGQRCSDTRGIVFEDVRVPKENVLTGEGAGFK
SCAD_Melsdenii   SKGNHGITAFILEDG.TPGFTYGKKEDKMGIHTSQTMELVFQDVKVPAENMLGEEGKGFK
IBH_human        GPGPKGISCIVVEKG.TPGLSFGKKEKKVGWNSQPTRAVIFEDCAVPVANRIGSEGQGFL
LCAD_rat         RSPAHGISLFLVENG.MKGFIKGKKLHKMGMKAQDTAELFFEDVRLPASALLGEENKGFY
IVH_Human        VPASRGITAFIVEKG.MPGFSTSKKLDKLGMRGSNTCELIFEDCKIPAANILGHENKGVY
FadE26_Mtb       AKKHRGISVLIVPTT.AEGFSWTPVHTMAGP...DTSATYYSDVRVPVANRVGEENAGWK
FadE27_Mtb       ......AAVFLVAAGDPGVAVTALATTGLG....SVGHLELNGAKVDAARRVGGTDVAVW
FadE28_Mtb       .......VVVVSPTADGVRMVRTPTSNGSDEYVMTMDGVAVADCDILADVAAHRVN....
FadE29_Mtb       AAKHKGISILIVDTK.DPGYSWTPIILADGAH..HTNATYYNDVRVPVDMLVGKENDGWR
CasCNterm_Rjostii ........TVYVVVARDRLDVTDLPSHDVVRRSATAAANRLAIAEVDVLQIDSQ......
CasCCterm_Rjostii VPKHKGLSYFLIDMSGSDGLDIRPLREITGEA..LFNEVFLDDVFVPDELLVGEPGDGWK
FadE34Nterm_Mtb  ........WLLVDTACDEVVVEPLRATDFS...LPLARMVLTSAPVTVLEVSGE......
FadE34Cterm_Mtb  APKHKGITYFLVDMT.TPGIEIRPLREITGDS..LFNEVFLDNVFVPDEMVVGAVNDGWR
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 250       260       270       280       290       300         X         X         X         X         X         X      
MCAD_Pig IAMGTFDKTRPPVAAGAVGLAQRALDEATKYALERKTFGKLLAEHQGISFLLADMAMKVE
SCAD_Melsdenii   IAMMTLDGGRIGVAAQALGIAEAALADAVEYSKQRVQFGKPLCKFQSISFKLADMKMQIE
IBH_human IAVRGLNGGRINIASCSLGAAHASVILTRDHLNVRKQFGEPLASNQYLQFTLADMATRLV
LCAD_rat YLMQELPQERLLIADLAISACEFMFEETRNYVRQRKAFGKTVAHIQTVQHKLAELKTNIC
IVH_Human VLMSGLDLERLVLAGGPLGLMQAVLDHTIPYLHVREAFGQKIGHFQLMQGKMADMYTRLM
FadE26_Mtb LVTNQLNHERVALVSPAP.IFGCLREVREWAQNTKDAGGTRLIDSEWVQLNLARVHAKAE
FadE27_Mtb       LG....TLSTLSRTAFQLGVLERGLQMTAEYARTREQFDRPIGSFQAVGQRLADGYIDVK
FadE28_Mtb       ......QLALAVMGAYADGLVAGALRLTADYVANRKQFGKPLSTFQTVAAQLAEVYIASR
FadE29_Mtb       LITTQLNNERVMLGPAGR.FASIYDRVHAWAS.VPGGNGVTPIDHDDVKRALGEIRAIWR
CasCNterm_Rjostii ...RVRDLAATLFAAEASGVADWAVTTAADYANVRHQFGRPIGQFQGVKHRVARMLCLAE
CasCCterm_Rjostii LARTTLANERVSLSHDSS.LGSGGEALLTLAGELPGGIDEEQLT......VLGKVLCDAQ
FadE34Nterm_Mtb  ...RVEDLAATVLAAEAAGVARWTLDTAVAYAKVREQFGKPIGSFQAVKHLCAQMLCRAE
FadE34Cterm_Mtb  LARTTLANERVAMATGTA.LGNPMEELLKVLGDME..LDVAQQD......RLGRLILLAQ

 310       320                     330       340       350     X         X                       X         X         X  
MCAD_Pig         LARLSYQRAAWEIDS.............GRR.NTYYASIAKAYAADIANQLATDAVQVFG
SCAD_Melsdenii   AARNLVYKAACKKQE.............GKP.FTVDAAIAKRVASDVAMRVTTEAVQIFG
IBH_human        AARLMVRNAAVALQE.............ERKDAVALCSMAKLFATDECFAICNQALQMHG
LCAD_rat         VTRAFVD.SCLQLHE.............TKRLDSASASMAKYWASELQNTVAYQCVQLHG
IVH_Human        ACRQYVYNVAKACDE.............GHC.TAKDCAGVILYSAECATQVALDGIQCFG
FadE26_Mtb       VLKLINWELASSQSGP...........KDAGPSPADASAAKVFGTELATEAYRLLMEVLG
FadE27_Mtb       GLRLTLTQAAWRVAEDSLASR......ECPQPADIDVATAGFWAAEAGHRVAHTIVHVHG
FadE28_Mtb       TIDLVAKSVIWRLAED..............LDAGDDLGVLGYWVTSQAPPAMQICHHLHG
FadE29_Mtb       INELLNWQVASAG................EDINMADAAATKVFGTERVQRAGRLAEEIVG
CasCNterm_Rjostii QARVCAWDAARAMNPGSSARAATAVPRCSAPEASLAAAVAGATAPDAAFAVTKDCIQVLG
CasCCterm_Rjostii SGGLMGLRTTLRTIA..............GGQPGAESSVAKLLGVEHIQQVWEVAMDWAG
FadE34Nterm_Mtb  QADVAAADAARAAAD............SDGTQLSIAAAVAASIGIDAAKANAKDCIQVLG
FadE34Cterm_Mtb  AGALLDRRIAELAVG..............GQDPGAQSSVRKLIGVRYRQALAEYLMEVSD

     360          370            380       390                     X            X              X         X              
MCAD_Pig GNGFNTEYPVEKLMR...DAK.....IYQIYEGTAQIQRIIIAREHIGRYKN....... 
SCAD_Melsdenii   GYGYSEEYPVARHMR...DAK.....ITQIYEGTNEVQLMVTGGALLR........... 
IBH_human GYGYLKDYAVQQYVR...DSR.....VHQILEGSNEVMRILISRSLLQE.......... 
LCAD_rat GWGYMWEYPIAKAYV...DAR.....VQPIYGGTNEIMKELIARQIVSDS......... 
IVH_Human GNGYINDFPMGRFLR...DAK.....LYEIGAGTSEVRRLVIGRAFNADFH........ 
FadE26_Mtb TAATLRQNSPGALLRGRVERMHRACLILTFGGGTNEVQRDIIGMVALGLPRANR..... 
FadE27_Mtb GVGVDTDHPVHRYFLAAKQTE......FALGGATGQLRRIGRELAETPA.......... 
FadE28_Mtb GMGMDVTYPMHRYYSTIKDLT.......RLLGGPSHRLELLGARCSLT........... 
FadE29_Mtb KYGNPAEPDTAELLR.WLDAQTKRNLVITFGGGVNEVMREMIAASGLKVPRVPR..... 
CasCNterm_Rjostii GIGYTWEHDAHLYLR...RAQS....LRILLGSTASWRRRVARATLG............ 
CasCCterm_Rjostii PRALLGDQPRTSATQMFLNSQ.....CMSIAGGTTNVQLNIIGERLLGLPRDPEPGKGA 
FadE34Nterm_Mtb  GIGCTWEHDAHLYLR...RAHG....IGGFLGGSGRWLRRV.................. 
FadE34Cterm_Mtb  GGGLVENR....AVYDFLNTR.....CLTIAGGTEQILLTVAAERLLGL.......... 
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Figure S2 Coomassie blue stained SDS-PAGE gels of purified wild-type and variants of CasC, 28 

FadE34 and FadE28-FadE29. A) CasC B) FadE34 C) FadE28-FadE29. Positions of molecular 29 

weight markers are shown beside each gel. The wild-type proteins in each gel (CasC, FadE34 30 

and FadE28-FadE29) are in lane 1, the arginine to alanine variants (CasCR239A, FadE34R236A, 31 

FadE28R227A) are in lane 2, and the glutamate to glutamine variants (CasCE598Q, 32 

FadE34E581Q, FadE29E241Q) are in lane 3. 33 

 34 

 35 

 36 

 37 

 38 

 39 

 40 



 
 

Figure S3 Multiple sequence alignment of CasC, FadE34 and other 2 domain ACADs.  41 

Amino acid sequences of proteins are as follows: FadE34 from M. tuberculosis H37Rv 42 

(FadE34_Mtb), CasC from R. jostii RHA1 (CasC_Rjostii), and homologs of FadE34/CasC from 43 

Mycobacterium smegmatis JS623 (Mycsm00272_MsmegJS623, GI:505117216), Mycobacterium 44 

rhodesiae NBB3 (MycrhN2240_MrhodNBB3, GI:503976649), Rhodococcus erythropolis PR4 45 

(RER51020_ReryPR4, GI:527108386), Rhodococcus equi 103S (REQ43690_Requi103S, 46 

GI:503182764), Gordonia polyisoprenivorans VH2 (GPOLc41540_GpolyVH2, GI:504129432) 47 

and Comamonas testosteroni CNB-2 (CtCNB1299_CtestCNB2, GI:264677435). Fully 48 

conserved residues are highlighted in red while the positions of the catalytic glutamic acid 49 

residues and the arginine residues that interact with the pyrophosphate FAD are indicated with 50 

blue asterisks.  51 

 52 

 53 

 54 

 55 

 56 

 57 

 58 
 59 

 60 
 61 
 62 
 63 
 64 
 65 
 66 
 67 
 68 
 69 



1       10        20        30        40        50        60        70X        X         X         X         X         X         X         X
FadE34_Mtb                                                        c  c       c  c                                                       A  A       A  D                                                       A  G       E  GVVATVTDEQSAARELVRGWARTAASGAAATAAVRDMEYGFEEGNADAWRPVFAGL GL LFGVAVP DC 
CasC_Rjostii                                                        c  c       c  c                                                       B  B       B  K                                                       A  G       E  GMTMGLTEEERDLRDSVRGWA...TRTVTPAVLREAVE.....AKTEQRPLFWKSL DL VLGLHLP DV 
Mycsm00272_Msmeg                                                           c  c       c  c                                                       B  B       B  K                                                       A  G       E  GMPIAISPEHNDLADSVQSLV...ARVAPSEVLHEALE.....TPVSNPPPYWKAA EQ LQGVHLS SV 
MycrhN2240_MrhodNBB3                                                        c  c       c  c                                                       B  B       B  K                                                       A  G       E  GMSATITDEQFAARELVRSWA..AASGAAA..AARDVE....QGQPDAWRAAYDGL QL IFGVAIP EQ 
RER51020_ReryPR4                                                           c  c       c  c                                                       B  B       B  K                                                       A  G       E  GMTIGLSEEDRDLRDSVRGWA...ARHATPTAIREAVE.....AKVETRPQLWSGL EQ LLGLHVA EF 
REQ43690_Requi                                                        c  c       c  c                                                       B  B       B  K                                                       A  G       E  G..............................MIREAVE.....AKTETRPGYWGSL EL MLGLHLP EF 
GPOLc41540_GpolyVH2                                                        c  c       c  c                                                       B  B       B  K                                                       A  G       E  GMTLATSSEQLAVCEAIAAWS...ARVGTTDIARAQID.....KPGEDWLGLFHQL EF LFAAVLP SK 
CtCNB1299_CtestCNB2                                                        c  c       c  c                                                       C  C       C  J                                                       A  G       E  GMNFDFSDDQNALRNEIRKFL...TRESPLTQARALLE.....GEGHHAQDVWSGM QL VSSLMLP DC 

        80        90              100           110         120                X         X                X             X           X       
FadE34_Mtb c                                                                     F                                                                     G                                                                      AGGSIEDLCAMVDEAARALVPGPVAT.......TAVATLVVSDPK....LRSALASGER..FAGVAIDG
CasC_Rjostii c                                                                     G                                                                     G                                                                      AGCGLVELAVVTEELGRVLLPGPFLP.......TVLLGAVLHESGR.TGELSGVADGST..LGAVALQP
Mycsm00272_Msmeg    c                                                                     G                                                                     G                                                                      QGFGILELAIVLAEFGYGAVPGPFVP.......SAIASALISANDRDAKLLNDLASGEV..IAAYAIDS
MycrhN2240_MrhodNBB3 c                                                                     G                                                                     G                                                                      ADGTVEDLCAMVDEAGAALVAGPVAT.......TALATLLIDRAD....VLEPLIAGER..VAGVSLTS
RER51020_ReryPR4    c                                                                     G                                                                     G                                                                      AGYGLVELAIVVEELGRSMVPGTFLP.......TVVVSAVLSDAGV.TAPLAGLVDGST..LGAVALQP
REQ43690_Requi c                                                                     G                                                                     G                                                                      AGYGLVELAIVTEELGRAMVPGPFLP.......TAVVSTVLREAGR.TAELEGLADGSL..FGAVALQP
GPOLc41540_GpolyVH2 c                                                                     G                                                                     G                                                                      LGAGFTDLAAMLEQCGRDLVPGPIGE.......TAATALALTMTDD...PRAEELLAAV..VAGEAPGV
CtCNB1299_CtestCNB2 c                                                                     H                                                                     G                                                                      IGLGAMEMCVVAEEVGRQLSPVPLASTMYLAVQAVLLSTLQEQSAQRRQWLLPVSGGSIGCLAAPTDGQ

   130       140        150       160               170       180          X         X          X         X                 X         X     
FadE34_Mtb                                 c                                c                                    A                                A                                    L                                D    G...VQVDPKTSTASGTVGRVL.GGAPGGVVL PADGN........WLLVDTACDEVVVEPLRAT FSLP
CasC_Rjostii                                 c                                c                                    B                                B                                    L                                D    GSLRLVRDGGVVTLDGESGYVL.GGQVGDLFL AATDGDE......TVYVVVARDRLDVTDLPSH VVRR
Mycsm00272_Msmeg                                    c                                c                                    B                                B                                    L                                D    G.LTATRHGDGLVIRGEVRAVP.AAAQAAVLV PVAIDSG......EEWMVLDADQLEIEPAKSI PLRP
MycrhN2240_MrhodNBB3                                 c                                c                                    B                                B                                    L                                D    D...VTFD..GGRASGTAEYVL.GADPAGVLL PAGDK........VVLIDAGADGVTIEPLKAT FSRP
RER51020_ReryPR4                                    c                                c                                    B                                B                                    L                                D    GSLKIARDGDTATLSGTSSQIL.GGHVGDVFL ATDSG..........FVLLGRDRLEVTDLASY VVRR
REQ43690_Requi                                 c                                c                                    B                                B                                    L                                D    GGLKLVRDGGKTTLSGTSSHIL.GGQVGDVFL AASDDDTDAAEGGLSFVVVARDRLDVTELPSH VVRR
GPOLc41540_GpolyVH2                                 c                                c                                    B                                B                                    L                                D    V...PVFDGPLPSIGDRVELVVPGYVDAAVLL PTVDG........WRILAPAYGMRERTVETPV GATP
CtCNB1299_CtestCNB2                                 c                                c                                    C                                C                                    L                                D    EPPSGLPLFDGKTLKGECPLVADGMAAQWGVA ARNETGAD.....VLVAFRCDGSVQRKKLKTL PSKP

  190            200        210       220       230       240             X              X          X         X         X         X         
FadE34_Mtb                                         c           cc  c  cc  cc  c                                          A           DF  A  DF  DF  A                                          G           YA  R  FG  IG  Q  LARMVLT...SAPVT..VLEVSG.ERVEDLAATVLAAEAA VARWTLDTAVA  KV EQ  KP  SF AV
CasC_Rjostii                                         c           cc  c  cc  cc  c                                          B           KG  B  KG  KG  B                                          G           YA  R  FG  IG  Q  SATAAANRLAIAEVD..VLQIDS.QRVRDLAATLFAAEAS VADWAVTTAAD  NV HQ  RP  QF GV
Mycsm00272_Msmeg                                            c           cc  c  cc  cc  c                                          B           KG  B  KG  KG  B                                          G           YA  R  FG  IG  Q  LAHVRANAVEVGEDR..VLSHLSRTLARALMSTLLSAEAI VARWATDTASA  KI EQ  RP  QF AI
MycrhN2240_MrhodNBB3                                         c           cc  c  cc  cc  c                                          B           KG  B  KG  KG  B                                          G           YA  R  FG  IG  Q  LGRVVLD...SAPAE..ALSAST.QRFTDVAATVLAAEAA LARWALQTATE  KV EQ  KP  SF AI
RER51020_ReryPR4                                            c           cc  c  cc  cc  c                                          B           KG  B  KG  KG  B                                          G           YA  R  FG  IG  Q  NSEVTVDGLILADSE..ILTIDT.QRVLDIAATLFAAEAS LADWAVTTSAD  KV QQ  RP  QF GV
REQ43690_Requi                                         c           cc  c  cc  cc  c                                          B           KG  B  KG  KG  B                                          G           YA  R  FG  IG  Q  NAEVTADGLELSDGD..VLELDS.QRILDIAATLFAAEAS LADWATTTAAD  RV QQ  RV  QF GV
GPOLc41540_GpolyVH2                                         c           cc  c  cc  cc  c                                          B           KG  B  KG  KG  B                                          G           YA  R  FG  IG  Q  VTRVTIEGL.EPDAP..IVCADS.PLVDGVLALARNAFAS VCRWALDTAVG  KV TQ  VA  SF AI
CtCNB1299_CtestCNB2                                         c           cc  c  cc  cc  c                                          C           JH  C  JH  JH  C                                          G           YA  R  FG  IG  Q  YAWLRFDGTAAEQLDGASSAAQVLARVRNRAAVMLAFEQL AADAALEMACS  RE KA  RP  SY GI

250       260       270                   280       290       300       X         X         X                     X         X         X       
FadE34_Mtb cc  c                c c                           c                  DF  A                A A                           A                  KH  A                A A                           A                    LC QMLCRAEQADVAAADA R AA............DSDGTQLSIAAAV ASIGIDAAKANAKDCIQV
CasC_Rjostii cc  c                c c                           c                  KG  B                B B                           B                  KH  A                A A                           A                    RV RMLCLAEQARVCAWDA R MNPGSSARAATAVPRCSAPEASLAAAV GATAPDAAFAVTKDCIQV
Mycsm00272_Msmeg    cc  c                c c                           c                  KG  B                B B                           B                  KH  A                A A                           A                    KC EMIADTERATAAVWDA R IDEYS.......ETGSQDSAFEFAAAV ATLAPAAALHCTQDCIQV
MycrhN2240_MrhodNBB3 cc  c                c c                           c                  KG  B                B B                           B                  KH  A                A A                           A                    MC EMLLRSEQASVAAADA R VS............EDDERQLSIAVAV AAAGINAAKANAKDCIQV
RER51020_ReryPR4    cc  c                c c                           c                  KG  B                B B                           B                  KH  A                A A                           A                    KA RMLALAEQARVCAWDA R LTP.........ANGVGAEEASLAAAV GATALEAGFSVTRDCIQV
REQ43690_Requi cc  c                c c                           c                  KG  B                B B                           B                  KH  A                A A                           A                    KA RMFSLTEQARVTAWDA R LG...........EDVDGTEASLAAAV GAVALESAFQVTKDCIQV
GPOLc41540_GpolyVH2 cc  c                c c                           c                  KG  B                B B                           B                  KH  A                A A                           A                    IC DMLCRTEQVEAAAWDL N LDS.........AAADADEQLSLSVDV DILVADLPGAVTKDCVQV
CtCNB1299_CtestCNB2 cc  c                c c                           c                  JH  C                C C                           C                  KH  A                A A                           A                    KL NLYTNNQLARAHCYYG W LTAD.......MALADGAPELPGAAAA RVSSTQALSDAAQENLHT

310       320       330       340                       350       360   X         X         X         X                         X         X 
FadE34_Mtb  cc c c c c     c c                                                    DF A A A A     A A                                                    GG G T E D     R A                                                   L  I C W H AHLYL R HGIGGFLGGSGRWLRRVTALTQA................GVRRRLGVDLA.
CasC_Rjostii  cc c c c c     c c                                                    KG B B B B     B B                                                    GG G T E D     R A                                                   L  I Y W H AHLYL R QSLRILLGSTASWRRRVARATLG................GARRVLGIDLPS
Mycsm00272_Msmeg     cc c c c c     c c                                                    KG B B B B     B B                                                    GG G T E D     R A                                                   H  I F W H TNVYY R IMLNACFGRGADYPQQVVDVATS................TGLRKIDIDLDP
MycrhN2240_MrhodNBB3  cc c c c c     c c                                                    KG B B B B     B B                                                    GG G T E D     R A                                                   L  I I W H AHLYL R YGIEHFLGGANQWLRRIATLTQQ................GVRRELRIDLE.
RER51020_ReryPR4     cc c c c c     c c                                                    KG B B B B     B B                                                    GG G T E D     R A                                                   L  I Y W H AHLYL R QSLRILLGSTASWRRRVAELTIA................GTRRVLSIELPP
REQ43690_Requi  cc c c c c     c c                                                    KG B B B B     B B                                                    GG G T E D     R A                                                   L  I F W H AHLYL R QSLRILLGSTASWKRRVANLTID................GARRVLSIDLPP
GPOLc41540_GpolyVH2  cc c c c c     c c                                                    KG B B B B     B B                                                    GG G T E D     R A                                                   L  I F F H AHLYL S MTARARLDAGVPARISLSQRGLD................GGRREFEIDLS.
CtCNB1299_CtestCNB2  cc c c c c     c c                                                    JH C C C C     C C                                                    GG G T E D     R A                                                   H  M Y W L CHLFY R RQQAVELGSIHAWREQVAVELQKRLLAPAKETIGQSSAAADRQSMDFEDTP

       370       380                          390       400        410         X         X                            X         X          X
FadE34_Mtb      c                                         c  c          c             A                                         A  A          A             R                                         A  G          G        EVAGL PEIAAAVAEVAALPEEKR...................QVAL DT LLAPHWPAPY .RGASPAE
CasC_Rjostii      c                                         c  c          c             B                                         B  B          B             R                                         A  G          G        DAEDI ADVVAELAPAAAMGEAER...................RTYL EK YTAPHLPTPW .RGAGAVE
Mycsm00272_Msmeg         c                                         c  c          c             B                                         B  B          B             R                                         A  G          G        DTEKL EEIRAEVAALKAIPREER...................TVAL EG WVVPHLPKPW .RGASPVE
MycrhN2240_MrhodNBB3      c                                         c  c          c             B                                         B  B          B             R                                         A  G          G        SVEHL PEIASAVAEVAAQPAEKR...................QVAL DA LLAPHWPRPH .REAGPAE
RER51020_ReryPR4         c                                         c  c          c             B                                         B  B          B             R                                         A  G          G        EAEAI ADVRAELGPALELEGAAQ...................KTYL EK YTAPHFTAPW .KSADAVS
REQ43690_Requi      c                                         c  c          c             B                                         B  B          B             R                                         A  G          G        EAEQI ADVRAELEPATALEGAEQ...................KAYL EK YTSPHLPAPW .KGADAVT
GPOLc41540_GpolyVH2      c                                         c  c          c             B                                         B  B          B             R                                         A  G          G        AVESQ AEVRAMAEKVRAAPESEQ...................RRLL ES YLAPHWPPPH .LGADPAL
CtCNB1299_CtestCNB2      c                                         c  c          c             C                                         C  C          C             R                                         A  G          G        EEAAF AECRAWLQANAEPKASADDYFGRDMTAEQRMEAARLWQGKK AA FGAITWPKML GRGGTPMQ

       420       430        440       450       460       470                  X         X          X         X         X         X         
FadE34_Mtb       c                   c                    c   cccc ccc  cccc    c      A                   A                    A   DEEF DEF  DEEF    A      E                   P                    G   WCQL SEP  GSDL    TQLLIDQ LAAAKVERPDLVIGW.WAA TILEHGTPEQIERFVPATMR EFL    F   GA    ASLR 
CasC_Rjostii       c                   c                    c   cccc ccc  cccc    c      B                   B                    B   KddG KdG  KddG    B      E                   P                    G   WCQL SEP  GSDL    TQLVIAE LRAAALKPHDMIIGN.WVV TLIAHGSEEQLQRFVPPSLR DLV    F   GA    AGLT 
Mycsm00272_Msmeg          c                   c                    c   cccc ccc  cccc    c      B                   B                    B   KddG KdG  KddG    B      E                   P                    G   WCQL SEP  GSDL    TQIIIAQ FTTGKVRRPNMGIAA.WLI SVVAFGTEEQKQRFLPPTLR EMI    F   GS    ASLT 
MycrhN2240_MrhodNBB3       c                   c                    c   cccc ccc  cccc    c      B                   B                    B   KddG KdG  KddG    B      E                   P                    G   WCQL SEP  GSDL    TQLLIDQ LAKTDVVRPDLVIGW.WAV TILEHGSPEQIEKFVPATLR EFI    F   GA    AALR 
RER51020_ReryPR4          c                   c                    c   cccc ccc  cccc    c      B                   B                    B   KddG KdG  KddG    B      E                   P                    G   WCQL SEP  GSDL    TQLVIAE LRAAKIKPHDMIIGN.WVI TLIAHGNEEQLAKFVPPSLR DIV    F   GA    AALS 
REQ43690_Requi       c                   c                    c   cccc ccc  cccc    c      B                   B                    B   KddG KdG  KddG    B      E                   P                    G   WCQL SEP  GSDL    TQLVIAE LRAAALVPHDMIIGN.WVI TLIAHGNAEQIERFVPQSLR DIV    F   GA    AGLS 
GPOLc41540_GpolyVH2       c                   c                    c   cccc ccc  cccc    c      B                   B                    B   KddG KdG  KddG    B      E                   P                    G   WCQL SEP  GSDL    TQLLIDA FDRAGVVRPDLVIGA.WAI TILEHGTDAQRDRFVAPTLA DII    F   EA    ASLR 
CtCNB1299_CtestCNB2       c                   c                    c   cccc ccc  cccc    c      C                   C                    C   JIIH JIH  JIIH    C      E                   P                    G   WCQL SEP  GSDL    TELIWRQ EGKVKVPTGMFNVSLGMVL SVMAHASAEVLALHVAPALG KNL    L   GA    GMVR 

480                490       500       510        520       530         X                  X         X         X          X         X         
FadE34_Mtb  c              cc   ccc cc  c     c  c c       c  c   c  c     c    c A              DF   DEF DF  A     A  A A       A  A   A  A     A    A A              GW   GQK WT  A     G  L R       K  G   F  D     G    PK VRADG.........  LLT   V  SA HKARW VC A T.DPDAP HK ITY LV MTTP. IEIR 
CasC_Rjostii  c              cc   ccc cc  c     c  c c       c  c   c  c     c    c B              KG   KdG KG  B     B  B B       B  B   B  B     B    B A              GW   GQK WT  A     G  L R       K  G   F  D     G    PR TKVDG.........  VLQ   V  SM RDADW IC A T.DGSVP HK LSY LI MSGSD LDIR 
Mycsm00272_Msmeg     c              cc   ccc cc  c     c  c c       c  c   c  c     c    c B              KG   KdG KG  B     B  B B       B  B   B  B     B    B A              GW   GQK WT  A     G  L R       K  G   F  D     G    PK TKVDG.........  RIT   I  TG QLSQW ML A T.DPSAP HN ITY LL MKSE. VEVK 
MycrhN2240_MrhodNBB3  c              cc   ccc cc  c     c  c c       c  c   c  c     c    c B              KG   KdG KG  B     B  B B       B  B   B  B     B    B A              GW   GQK WT  A     G  L R       K  G   F  D     G    PK VRAEGVSASGTKSS  KLT   V  SA HKAAW VC A T.DPDAP HK ITY LV MKSP. IDIR 
RER51020_ReryPR4     c              cc   ccc cc  c     c  c c       c  c   c  c     c    c B              KG   KdG KG  B     B  B B       B  B   B  B     B    B A              GW   GQK WT  A     G  L R       K  G   F  D     G    PK TKVDG.........  KLQ   V  SM RDAHW IC A T.DADAP HK LSY LI IKNS. LDIR 
REQ43690_Requi  c              cc   ccc cc  c     c  c c       c  c   c  c     c    c B              KG   KdG KG  B     B  B B       B  B   B  B     B    B A              GW   GQK WT  A     G  L R       K  G   F  D     G    PK TKVDG.........  KLN   V  SM READW IC A T.DADAP HK LSY LI IKNS. LDIR 
GPOLc41540_GpolyVH2  c              cc   ccc cc  c     c  c c       c  c   c  c     c    c B              KG   KdG KG  B     B  B B       B  B   B  B     B    B A              GW   GQK WT  A     G  L R       K  G   F  D     G    PR TRTDG.........  MLT   I  SQ HNAQW IC A NGDGDTP HK ITY LV MASP. IDIR 
CtCNB1299_CtestCNB2  c              cc   ccc cc  c     c  c c       c  c   c  c     c    c C              JH   JIH JH  C     C  C C       C  C   C  C     C    C A              GW   GQK WT  A     G  L R       K  G   F  D     G    PR ERATD......GRE  IVN   V  SL QFAQF LV T T.NPQAS FE LTT FL MKSP. ITVR 
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540       550       560       570       580        590       600        X         X         X         X         X          X         X       
FadE34_Mtb  c   c   cc cc   ccccc         cc    c c  cc                           A   A   DF DF   DEEEF         DF    A A  DF                           R   G   FN VF   VFVPD         GW    T L  ER                          L EIT DSL  E  LDN     EMVVGAVND  RLAR T AN  VAMAT.GTALGNPMEELLKVLGDME.
CasC_Rjostii  c   c   cc cc   ccccc         cc    c c  cc                           B   B   KG KG   KdddG         KG    B B  KG                           R   G   FN VF   VFVPD         GW    T L  ER                          L EIT EAL  E  LDD     ELLVGEPGD  KLAR T AN  VSLSH.DSSLGSGGEALLTLAGELPG
Mycsm00272_Msmeg     c   c   cc cc   ccccc         cc    c c  cc                           B   B   KG KG   KdddG         KG    B B  KG                           R   G   FN VF   VFVPD         GW    T L  ER                          L ELT NAM  T  IDD     DLVLGEVNR  EVSR T TA  VSIGNSEAPFLANLNGFVEFIRDGH.
MycrhN2240_MrhodNBB3  c   c   cc cc   ccccc         cc    c c  cc                           B   B   KG KG   KdddG         KG    B B  KG                           R   G   FN VF   VFVPD         GW    T L  ER                          L EIT DNL  E  FDD     EMVVGQVND  RLAR T AN  VAMAH.GTALGNPMEELLRTVAELE.
RER51020_ReryPR4     c   c   cc cc   ccccc         cc    c c  cc                           B   B   KG KG   KdddG         KG    B B  KG                           R   G   FN VF   VFVPD         GW    T L  ER                          L EIT EAL  E  FDD     ECLVGEPGD  KLAR T AN  VSLSN.DSSLGSGGEALLSLVDGLPG
REQ43690_Requi  c   c   cc cc   ccccc         cc    c c  cc                           B   B   KG KG   KdddG         KG    B B  KG                           R   G   FN VF   VFVPD         GW    T L  ER                          L EIT EAL  E  LDD     ECLVAEPGD  KLAR T AN  VSLSH.DSSLGSGGEALLDLAASIPG
GPOLc41540_GpolyVH2  c   c   cc cc   ccccc         cc    c c  cc                           B   B   KG KG   KdddG         KG    B B  KG                           R   G   FN VF   VFVPD         GW    T L  ER                          L ELT RAN  E  LDE     DCVVGEVGG  RLAR T AN  VAMG..GSGLGKEMESLLHQISGMSR
CtCNB1299_CtestCNB2  c   c   cc cc   ccccc         cc    c c  cc                           C   C   JH JH   JIIIH         JH    C C  JH                           R   G   FN VF   VFVPD         GW    T L  ER                          I QAG ESE  E  FED     SQMVGKLGS  KVTL G MA  LAIGGVMPAELWRTTAGLLADHRFDG

     610       620       630       640       650       660       670         X         X         X         X         X         X         X  
FadE34_Mtb                                     c  c       c       c                                                  A  A       A       A                                                  G  P       K       Q              ....LDVAQQDRLGRLILLAQAGALLDRRIAELAVG QD GAQSSVR LIGVRYR ALAEYLMEVSDGGG
CasC_Rjostii                                     c  c       c       c                                                  B  B       B       B                                                  G  P       K       Q              G...IDEEQLTVLGKVLCDAQSGGLMGLRTTLRTIA GQ GAESSVA LLGVEHI QVWEVAMDWAGPRA
Mycsm00272_Msmeg                                        c  c       c       c                                                  B  B       B       B                                                  G  P       K       Q              ....FDQIDQNRAGRLIAEGHAAKLLNMRSTLLTLA GD MPAAAIS LLSMRTG GYAEFAVSSFGTDG
MycrhN2240_MrhodNBB3                                     c  c       c       c                                                  B  B       B       B                                                  G  P       K       Q              ....LDSTGQQQLGTLILAAQVGSLLDQKIAELLVG QD GPQASAR LIGVRYR ALSELRMELSPGGG
RER51020_ReryPR4                                        c  c       c       c                                                  B  B       B       B                                                  G  P       K       Q              G...IDDEQLTVLGKVLCDAQSGGLLGLRTTLRSLT AQ GAESSVA LIGVEHI QVWDVAMEWAGPSS
REQ43690_Requi                                     c  c       c       c                                                  B  B       B       B                                                  G  P       K       Q              G...LDDEQMTVLGKVLCDAQSGGLMGLRTTLRSLT AQ GAESSIA LLGVEHI QVWEVAMEWAGPSS
GPOLc41540_GpolyVH2                                     c  c       c       c                                                  B  B       B       B                                                  G  P       K       Q              P...LERAEQARLGRLVADAHIGRVLDARAVTRRLA HD GALSNVR LIGVAHR SVPEAALDFLGLDA
CtCNB1299_CtestCNB2                                     c  c       c       c                                                  C  C       C       C                                                  G  P       K       Q              RPALQDGRLRERWADLYLKEQALWLLQCRALTALSK RQ GPEMSGA NVAAAAL SFSYFAIDLLGERG

             680       690       700       710                                       X         X         X         X                        
FadE34_Mtb                          c ccc         cc ccc                                                  A DEF         DF DEF                                                  I GGT         ER LGL                         LVEN........RAVYDFLNTRCLT A   EQILLTVAA  L   PR...............        
CasC_Rjostii                          c ccc         cc ccc                                                  B KdG         KG KdG                                                  I GGT         ER LGL                         LLGDQP....RTSATQMFLNSQCMS A   TNVQLNIIG  L   PRDPEPGKGA.......        
Mycsm00272_Msmeg                             c ccc         cc ccc                                                  B KdG         KG KdG                                                  I GGT         ER LGL                         AIGDPDQ..LQGQLAQMLLASRATT Y   SEVQLNIIA  L   PRDP.............        
MycrhN2240_MrhodNBB3                          c ccc         cc ccc                                                  B KdG         KG KdG                                                  I GGT         ER LGL                         VVDN........KTVFDFLNTRCLT A   EQILLTMAG  L   PR...............        
RER51020_ReryPR4                             c ccc         cc ccc                                                  B KdG         KG KdG                                                  I GGT         ER LGL                         LLGEQH....RMSATQMFLNSQCMS A   TNVQLNIIG  I   PRDPEPGK.........        
REQ43690_Requi                          c ccc         cc ccc                                                  B KdG         KG KdG                                                  I GGT         ER LGL                         LLGEQH....RRSATQMFLNSQCMS A   TNVQLNIIG  I   PRDPDPGK.........        
GPOLc41540_GpolyVH2                          c ccc         cc ccc                                                  B KdG         KG KdG                                                  I GGT         ER LGL                         VIAG........GASDLALQNRCLS A   TQILKTAAA  I   PRA..............        
CtCNB1299_CtestCNB2                          c ccc         cc ccc                                                  C JIH         JH JIH                                                  I GGT         ER LGL                         VLAASELGERFAMVERLWFGSAGMR A   DEVVLNSIG  V   AAEPRADKDLPFCELLA        
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