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Figure S1 : Scheme illustrating the strategies employed to construct hybrid genes by replacing
a portion of the phnAla gene from strain CHY-1 by corresponding sequences amplified from
soil DNA. Restriction sites used for hybrid gene construction are indicated. Ht refers to the

sequence encoding a 6-histidine tag



phnAla-CHY1 LLGPPMKSLLHCNWKVPVENFVGDGYIVGWTIAAALGQIGGPLAGLAGNRADIPFDDLGL 240
U3-116hyb LLGPPMKSILACNWKVPTENFVGDGYHVGWTHAGALLGIGGELAGLAGNRADIPFEDLGY 240
U3-18hyb LLGPPLKSTLACNWKVPTENFVGDGYHVGWTHAAALQOMIGGELAGLSGNRADMPFDDLGL 240
U3-60hyb LLGPPLKSTLACNWKVPTENFVGDGYHVGWTHAAALQMIGGELAGLSGNRADMPFDDLGL 240
U3-72hyb LLGPPLKSTLACNWKVPTENFVGDGYHVGWTHAAALQMIGGELAGLSGNRADMPFDDLGL 240
U3-112hyb LLGPPLKSTLACNWEVPTENFVGDGYHVGWTHAAALQMIGGELAGLSGNRADMPFDDLGL 240
Nahlf-LH128 LVGPPLKSTLACNWKVPTENFVGDGYHVGWTHAAALQMIGGELAGLSGNRADMPFDDLGL 240
U3-89hyb LLGPPMKSILRCNWKVPSENFIGDGYHVGWTHAAAIKVLGGPLSGLAGN-AEIPFDDAGL 239
keohkkhkokk * Khkkghk Fhkkskhkkhkhkkhkhkhkkhkk kg ekhk Khekkekk Kkgekkok %
phnAla-CHY1 QFTTRHGHGFGVIDNAAAATHRKGDGWNKYLEDTRGEVRRKFGADRERLYVGHWNGAIFP 300
U3-116hyb QFTTRHGHGFGVINNAAAATHVKRDGWAKYLADTRAEVGRKFGPEREELYVGHWNCSIFP 300
U3-18hyb QFTMRHGHGFGLIDNAATAIHVKRDGYVKYLEETRGGIREKFGPERERLYVGHWNTSIFP 300
U3-60hyb QFTMRHGHGFGLIDNAATAIHVKRDGYVKYLEETRGGIREKFGPERERLYVGHWNTSIFP 300
U3-72hyb QFTMRHGHGFGLIDNAATAIHVKRDGYVKYLEQTRGGIREKFGPERERLYVGHWNTSIFP 300
U3-112hyb QFTMRHGHGFGLIDNAATAIHVKRDGYVKYLEETRGGIREKFGPERERLYVGHWNTSIFP 300
Nahlf-LH128 QFTMRHGHGFGLIDNAATAIHVKRDGYVKYLEQTRGGIREKFGPERERLYVGHWNTSIFP 300
U3-89hyb QVTSRHGHGFGVIWDGLGLIH-DDPAYRDYAYANLPAVAEKMGPWRAKLYTGHWNAGIFP 298
* ok kkkkkkhkkok o ** .o o x . H SRk, k _kk _kkkk _kk%
phnAla-CHY1 NCSFLYGTNTFKIWHPRGPHEIEVWTYTMVPSDADPATKSAIQREATRTFGTAGTLESDI 360
U3-116hyb SCSFLYGTNTFKVWHPRGPHEIEVWTYTMVPRDADAETKSMIQREATRSFGTAGTLESDD 360
U3-18hyb NCSFLYGTNTFKIWHPRGPHEIEVWTYTMVPKNADTETKRSIQREAIRSFGTAGTLESDD 360
U3-60hyb NCSFLYGTNTFKIWHPRGPHEIEVWTYTMVPKNADTETKRSIQREATIRSFGTAGTLESDD 360
U3-72hyb NCSFLYGTNTFKIWHPRGPHEIEVWTYTMVPKNADTETKRSIQREAIRSFGTAGTLESDD 360
U3-112hyb NCSFLYGTNTFKIWHPRGPHEIEVWTYTMVPKNADTETKRSIQREAIRSFGTAGTLESDD 360
Nahlf-LH128 NCSFLYGTNTFKIWHPRGPHEIEVWTYTMVPKNADTETKRSIQREATIRSFGTAGTLESDD 360
U3-89hyb NCSYLYGTNTFKIWNPRGPNEIEVWTWTLVEKAMSPELKAEVVKQATHSFGTAGTLESDD 358
Kk oshhkhhhkhkhghkohkhhghhhhdhkshokx .. * H ek sekkkkkhkhkkhhk
phnAla-CHY1 GENMSSATYVNRGVITRDGMMNSTMGVGYEGPHPVYPGIVGISFIGETSYRGFYRFWKEM 420
U3-116hyb GENMSSSTFVNRGSITRDGRINSSMGAGFEGPHPVFPGIVGSSFIGETCYRGFYRFWKEM 420
U3-18hyb GENMSSATYINNGIITRKGRMNSSMGKDREGPHPVYPGIVGVSFIGETCYRGFYRFWKEM 420
U3-60hyb GENMSSATYINNGIITRKGRMNSSMGKDREGPHPVYPGIVGVSFIGETRYRGFYRFWKEM 420
U3-72hyb GENMSSATYNNNGIITRKGRMNSSMGKDREGPHPVYPGIVGVSFIGETSYRGFYRFWKEM 420
U3-112hyb GENMSSATYNNNGIITRKGRMNSSMGKDREGPHPVYPGIVGVSFIGETSYRGFYRFWKEM 420
Nahlf-LH128 GENMSSATYNNNGIITRKGRMNSSMGKDREGPHPVYPGIVGVSFIGETSYRGFYRFWQEI 420
U3-89hyb GENMETCTWSNRGPQTRKGVMNSQMGQINDAEHPELPGIIGKNFIGETWYRGFYRFWKEM 418
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Figure S2 : Comparison of alpha subunit sequences of hybrid RHDs constructed in this
study.

The alignment was performed with Clustal W2. Only part of the sequences starting at residue
180 (PhnAla numbering) and corresponding to the catalytic domain are shown. Amino acids
highlighted in grey are part of the hybrids that are identical to PhnAla of strain CHY-1.
Residues highlighted in red were shown to be the ligands of the ferrous iron atom at the active
site. Cys409, which is present only in two hybrids (see text), is highlighted in blue. The
NahA 1f sequence of the LH128 RHD has been included in the alignment because it is closely

similar to four of the hybrid sequences.



