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al
ORF3 1:MTTSAPITAPTVEPTRTSQTASLGESVAWLPVEGAEPTGTQSAGSVLETTILRKAFGCEFP 60
HPaC St limmmmmmmm e e MAEVIKSIMRKFP 13
HpaC Tt limmm oo oo MKEAFKEALARFA 13
PheA2 B e et L e MDDRLFRNAMGKFA 14
TftC l:——————— MHAGEAVQQLKKAFETVASFDFRDALSKAS 30
CodR I MQOTVNNIISSVSTVESKAYRDAMSHYA 27
B1 B2 B3 B4 B5 o2 6
ORF3 61 : SGVAALCALDPGDEDRPAGIAASSFTSVSLDPALVSVCIAHTSTTWPRLAGLARVGVSVL 120

HpaC St 14:LGVAIVITNWKGEL---VGMTVNTFNSLSLNPPLVSFFADRMKGNDIPYKESKYFVVNF- 69
HpaC Tt 14:SGVTVVAARLGEEE---RGMTATAFMSLSLEPPLVALAVSERAKLLPVLEGAGAFTVSLL 70

PheA2 15:TGVIVITTELNGAV---HGMTANAFMSVSLNPKLVLVSIGEKAKMLEKIQQSKKYAVNIL 71
TftC 31:TPVIVVATNGPFGL---AGLTCSAVCSVCDRPPTVLLCINRKSYAAGI IKSNGVLSVNWL 87
CodR 28 :GAVQIVTTAGAAGR---RGLTLTAACSVSDNPPTILICLOQKIHEENRIFIENGVFAINTL 84

* * * *

o3 o4 B7 B8 B9
ORF3 121 :AEHHEEVASALASK----RADRFDGIDWAHSASGAVFVHGSTLWLECAIDRTVRAGDHDI 176
HpaC St 70:-TDNEELFNIFALK---PVKERFREIKYKEGIGGCPILYDSYAYIEAKLYDTIDVGDHSI 125
HpaC Tt 71:REGQEAVSEHFAGR---PKEGIALEEG--------- RVKGALAVLRCRLHALYPGGDHRI 118
PheA2 72 : SQDQKVLSMNFAGQLEKPVDVQFEELG—————~ GLPVIKDALAQISCQVVNEVQAGDHTL 125
TftC 88 : AAGQAVISQTFAGVGSVPMEERFADKGWQTIATGAPYRMDAAVSEFDCTIANIVDVGSHSV 147
CodR 85 : AGPHQQLADAFSGRIGLTQDERFELAAWEI LATGAPVLKGALAAFDCRVVSVQDHSTHHV 144
*

B10 B11 B12
ORF3 177 :VLLRITH-LRSNPDVAPMVFHGSSFKRLTTA--—-———— 206
HpaC St 126:IVGEVIDGYQIRDNFTPLVYMNRKYYKLSSL---—--- 156
HpaC Tt 119:VVGLVEE-VELGEGGPPLVYFQRGYRRLVWPS-—-—--- 149
PheA2 126 :FIGEVTD-IKITEQD-PLLFFSGKYHQLAQNEKVETSS 161
TftC 148 : IFAEVVA-RNHAEECTPLIYHRRQYATTRSLAE-———— 179
CodR 145:LFGEVVG-LSSHAEEEALIYLNRRYHKILEL---—-———— 173

FIG. S1 Comparison of the deduced amino acid sequences of ORF3 and other flavin
reductases. ORF3 = putative flavin reductase from Nocardioides sp. PD653; HpaC St =
flavin reductase component of 4-hydroxyphenylacetate 3-monooxygenase from Sulfolobus
tokodaii 7 (gt 15621737) (1); HpaC Tt = flavin reductase component of
4-hydroxyphenylacetate 3-monooxygenase from Thermus thermophilus HB8 (gi 55772343)
(2); PheA2 = reductase component of phenol hydroxylase from Geobacillus
thermoglucosidasius A7 (gi 15621737) (3); TftC = chlorophenol 4-monooxygenase
component 1 from Burkholderia cepacia (gi 3220029) (4); CodR = corrin reductase from
Brucella melitensis (gi 169791887) (5). Identical residues are marked with asterisks, and
conserved residues are marked with dots. Residues involved in cofactor binding are labeled in

bold. Secondary structural elements are highlighted green for B-sheets and red for a-helices.



14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Supplemental references

. Okai M, Kudo N, Lee WC, Kamo M, Nagata K, Tanokura M. 2006. Crystal structures of

the short-chain flavin reductase HpaC from Sulfolobus tokodaii strain 7 in its three states:
NAD(P)+-free, NAD+-bound, and NADP+-bound. Biochemistry 45:5103-5110.

http://dx.doi.org/10.1021/b10523131

. Kim S-H, Hisano T, Takeda K, Iwasaki W, Ebihara A, Miki K. 2007. Crystal structure of

the oxygenase component (HpaB) of the 4-hydroxyphenylacetate 3-monooxygenase from
Thermus thermophilus HBS. J Biol Chem 282:33107-33117.

http://dx.doi.org/10.1074/jbc.M703440200

. van den Heuvel RHH, Westphal AH, Heck AJR, Walsh MA, Rovida S, van Berkel WJH,

Mattevi A. 2003. Structural studies on flavin reductase PheA2 reveal binding of NAD in an
unusual folded conformation and support novel mechanism of action. J Biol Chem

279:12860-12867. http://dx.doi.org/10.1074/jbc.M313765200

. Webb BN, Ballinger JW, Kim E, Belchik SM, Lam K-S, Youn B, Nissen MS, Xun L, Kang

C. 2009. Characterization of chlorophenol 4-monooxygenase (TftD) and NADH:FAD
oxidoreductase (TftC) of Burkholderia cepacia AC1100. J Biol Chem 285:2014-2027.

http://dx.doi.org/10.1074/jbc.M109.056135

. Lawrence AD, Taylor SL, Scott A, Rowe ML, Johnson CM, Rigby SEJ, Geeves MA,

Pickersgill RW, Howard MJ, Warren MJ. 2014. FAD binding, cobinamide binding and
active site communication in the corrin reductase (CobR). Biosci Rep 34:345-355.

http://dx.doi.org/10.1042/BSR20140060



