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FIG S1 Purification of AlnH: SDS-PAGE of AlnH fractions after final anion exchange chromatography

(RESOURCE Q). AlnH from fraction 11 was used.
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FIG S2 Purification of AInT: SDS-PAGE of AInT fractions after Ni-affinity purification.
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FIG S3. Multiple sequence alignment of AlnH with selected homologous proteins. The accession numbers
for the proteins above are as follows: Phea2, Flavin Reductase Phea2 (PDB: 1RZ0) (Van Den Heuvel et al,
2004); AlnH flavin reductase from Streptomyces sp. CM020 (GenBank: ACI88884); flavin_reductase _actG,
flavin reductase domain-containing protein FMN-binding protein from Streptomyces sp.SA3_actG
(GenBank:ZP_07976974); ActVB, flavin reductase ActVB from Streptomyces coelicolor A3(2)
(GenBank:NP_629242); Flavin_reductase_DS-1, flavin reductase domain-containing protein from
Parvibaculum lavamentivorans DS-1 (GenBank:YP_001414152). PheA2 is currently the most similar protein
to AInT whose structure has been solved. The secondary structure of PheA2, is illustrated with a-helices, B-
sheets and turns. From the sequence alignment, though patches of amino acids are conserved, few of the
highly conserved amino acids are involved in binding either the FAD or the NAD in the PheA2 structure.
From al, Arg7 is conserved and forms a hydrogen bond with the adenine ring (N3). In addition, the
conserved motif SVS ( $3,38-40 of the second subunit) seems to be involved in binding NAD through
hydrophobic interaction and hydrogen bonding of Ser38. Other than side chain (N81 which is not
conserved) the remaining hydrogen bonds occur between the main chain of PheA2 and the FAD. Of these,
only Thr32 is highly conserved. Like with AInT, hydrogen bonds may occur between the main chain and
flavin as well as NADH. The conserved amino acids visible within the sequence alignment may be important
for fold formation.



al o2 a3
C2 HPA D_MD_Q_Q LeeQeQ
1 lD 20 30 40 59 70
C2 HPA MENTVLNLDSDVIHACEAIFQPIRLVYTHAQTPDVSGVSHLHK}TQQILmeAKNEESAEQLRWPDEI_\K
AlnT  ....... MRERTPLTAWPPGARRPCPRLLPRTTRSMGGA ‘ALEJ ELAQQRAES RGAEEARKLDPDVV
Lndz5 . ...... MTDRGTVEAVVS . . .. ..o v v ee.. RQEPST E[VVAALRGDQ AADETRRLEPDVV
actVAE . ...... MSEDTMTQERPS . . . o i it e e e e e e e e e RRIAELRCKREAADAEQOQR|RL|S PDVVD
PokU2 . ...... MTNATPTAPPAD . . . v vt e e e e e e e e CKVAELRAAEHAA AL D SD LSATVA
3-Hsa . ......... QGHVGDHDS . . o v v it e e e e e e e et RLDALLPTLREREQETEDLRR IPDD|S XK
nl n2 ad oS o6
C2 HPA 0000 _O__Q.Q Q0000000000000 00000000000000000 £0000000
90 10!.:) 11(_) 129 130
C2_ HPA ﬂ m H @ m LIEMS . . .LPDF‘AF‘CIVTLAGAAGTA AFSLLCTHSHQI@ H KHLQDEI L
AlnT GIFARHF PR C TEGT. . .FAELTEAVARVGAAEPATALCAS LAANLGRMARYLPAEGYRE VA
LndZ5 ‘Aw \A‘ ‘ ‘ m smGT. . .FGD‘ ‘T‘R‘ALATV‘GAGAATS SASIVAGVGRMA‘AJ ‘ ‘ ‘GCAEV 0
actVAS R FGE|L|VE/P[VAVLICEA[MA|IS TARIYASLTASLGRMA EGQA[ELLS
PokU2 AAPGAVRD ALsvVIGAGEMS ARDCIRGVLAAVGRMC GQAEL[G
3-Hsa QEﬁ U E EADP.. U U VRKIASAGSTG VSSIIGVHNWHLM USQ AQED VG
Bl B2 B3 n3 B4 B nd  pe
C2 HpPA — »TT > 000 » TT 000 —h
140 159 169 17!.:) 18(_) :LQ? 209
c2 HpA KDEWATAS ST AFFERVEEVEREI ILNED Y GHWSEHGCDHRAEYRA I VGFNRFDADGNKIYSFC[V IS D
AlnT QGPALVV SLSKF AAP@A WTVS[ERWP YT AVAY?‘DWLLLCATLSDGAG. . .PRVFAVDEHH
Lndz5 DGERT vv SLARLERAKSVP[EFRLTETWES|[IEVVDFSDWALVIRAVFATGEHR . APRVE|VIERIAAlY
actVAs DGPA ALML RAEK|TPlefeWHV S[E€TWE F|VEVVDHSDWAL I|CAKVGE . . . . . EPWFFAVQEY
DPokU2 DGpv TIVD TV P WR‘LS TWDF‘ GVDH‘PJQW‘TMV‘GGLVRGPEGPPALRHF‘VLRDY
3-Hsa NDTEMR\_IS Y ax[EzGoVVDEEY TV NEAWAWSEGCDHESWARY GGPVIKDGRPVDFVSFmEDURUD
ns B7 n6 p8 a7 ol
C2 HPA QR0 ——— 0 Q000000 TT LQQooR Q00000000
219 229 230 240 250 260 270
C2 HPA DNE]YAQAIRJSEEKMLKLVNEE‘EEYEHSKAKDMMEG@SWGFGLYPDSKIFYHPYRPYFAHGI_\AVS IGH
AlnT ESEESVGMR‘A‘TEHTVVR‘SD. E EA‘FARAD GRPTASTAACHAMLLEAANG‘ ‘S‘FﬁGPL‘LEA
Lndz5 |DTRTN|I GMRATEEHT LV VDDA TIFDGGD EGRPQHSTEACHALPLPAANG|LS|FAPDPTLEA
actVAS |[DS[YPMCMRIGTEENTLVLDCEEVE CTRAA. . CLGPDAEAICHT[VPMRAVNC|LA[FALPMLEA
PokU2 |DTRRN[VCGLRE|GT NSVVLDDVAH SIFEHRT. CDPAPSAPRLHR[VPLKLINGLF[FVAPG|[€a
3-Hsa |[DVLINVIVGLRGTERNT VVVEDSIVISTHEVIL SFKAXSN . PGLERNTAPVYRXPWGTIHPTTISADIV[EX
o9 all
C2 HPA 000000000000 TTT 000000000000000000000000000000000 2
230 290 309 319 329 339 349
C2_HPA ﬂ RMIEAF ORNRVEAYTGANVG. . . LATPALMR IFESTHQ ARALLEKTWEDHRIHGLNHQYPNK
AlnT LAQW|S AY VVKAR|SVLLRPQAPGPSREALAGY LEHSAlGE TIDE¥YRLLLER . CA VADLGAEVTL
LndZ5 LAHW TAKFRRAPEAAGGPGLTRGHWLTTLIRSAGE I|DESQLL T E VADRGAEITP
actVAS inG‘ AAVW‘ ‘ ‘A‘AGRLAGPTGQNAVSSQDRVVYEHTLR‘AT‘ ‘E I‘DQLLLE‘ MVADAG.SATG
PokU2 EGALGAW ASRVE|[INGVRTG SREPGVRL LARAAL LIVDH. EADEA.EPTP
3-Hsa ﬂYG@YDAHMEHHGKRVEAAFAGEKAK. .DDPFAKVRIE u . WR LSGNVADEY LLVAGEEVPF
all n7 al2 al3
C2 HPA 0QQ00000000Q0000000000000000 2000 LO0RD00000D00 0000000000, ...
350 360 379 389 399 409 419
C2 HPA AV MAAREETIS FMDN SELPEIL FERAHEMTG YTDYDVCAQILGR. ...
AlnT H u H @ E‘ H% ’% W HAANG TTGYGESAP|LEEl v Wil VINTSATREIVALQFESAALAYAEGRLW
Lndz5 GRD|C|S| LR V|E|LL VEGARETSGHSVTS PLMEID WIS VNAAS TIEIVIGLQFEPAAHAY . . . . . .
actVAs m m FAS TRAQAQDSP‘MLW&HAAGSIGLQFGPGAALYAG
DPokU2 MRM ARGQALSHPV[OIIVWER VECMAGEAALQPDVNADGWAK
3-Hsa ULULUAR@IQMRMGB}AUSI_[DKUFES E2TALANGTPLPEF WEBAHAGRVEIAANDPERAYVXYGTG .

FIG S4. Multiple sequence alignment of AInT with selected homologous proteins. The accession numbers
for the proteins above are as follows: C2_HPA, Monooxygenase Component C, Of P-Hydroxyphenylacetate
Hydroxylase from Acinetobacter Baumanni (PDB: 2JBT, Alfieri et al, 2007); AInT, hydroxylase from



Streptomyces sp. CM020 (GenBank: ACI88867); LndZ5, oxygenase LndZ5 from Streptomyces globisporus
(GenBank: AAR16420); actVA5, actVA5 from Streptomyces coelicolor A3(2) (GenBank: CAA41641); PokU?2,
PokU2 from Streptomyces diastatochromogenes (GenBank: ACN64826); and 3-Has, 3-Hsa Hydroxylase
from Rhodococcus Sp.Rhal. (PDB:2RFQ). The two closest structures to AInT solved are 3-Has and C, HPA
with only HPA containing bound substrate and cofactor. The secondary structure of C, HPA, determined
from the structure, is illustrated with a-helices, B-sheets and turns. Of the highly conserved amino acids
(highlighted in red) in the sequence alighnment, only amino acids W112, S171,W210,G219,5220, G374,
H396 in the structure of C, HPA are involved in protein scaffold embedding FMNH-. Of these amino acids,
only one is suggested to form hydrophobic interactions with the flavin (W210), one is involved in forming
two hydrogen bonds with flavin (S171) and one has been suggested to play an active role in catalysis
(H396). In many flavoenzymes, the flavin is held in its position through hydrophobic interactions and
hydrogen bonds networks. From the structure of C, HPA, many of the suggested hydrogen bonds occur
between the main chain and the flavin. This may be reflected in the low degree of conserved amino acids
within these flavoenzymes despite similar reaction mechanisms.
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FIG S5 UV/Vis spectra of K1115 A (1), DHPA (2), ThA (3), ThB (4)



FIG S6 Observed NMR heteronuclear multiple bond correlations for ThA. Signals for nuclei
connected through 3 bonds are shown in blue, and 2-bond correlations are shown in red.
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