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Figure S1. (a) Purification of SUMO-BsH6H analyzed by comassie blue stained SDS-page. Amounts of
imidazole used to elute the protein are indicated under each line (mM). (b) After cleavage of the
SUMO-tag, the native BsH6H remains in the flowthrough (first lane).

Fe-binding
Hyoscyamus niger MATFVSNWSTKSVSESFIAPLOKRAEKDVPIGNDVPIIDLQQOEHALLVQQITKACQDFGL 60
Hyoscyamus senecionis MATFVSNWSTKSVTESFIAPLQKRAEKDVPIGNGVPIIDLQQHHHLLVQQITKACQDFGL 60
Datura stramonium MATFVSNWSTNNVSESFIAPLEKRAEKDVALGNDVPIIDLQQODHLLIVQQITKACQDFGL 60

Datura metel MATLVSNWSTNNVSESFIAPLEKRAEKDVALGNDVFPIIDLQODHLLIVQQITKACQDFGL 60

Dubopisia myoporopides -—--————————————————————————— DVPIIDLEKQDHIVIVQQIN QDFGL 27
Brugmansia sanguinea MATFVSNWSTNNVSESFIAPLEKRAEKYVPLGNDVPIIDLQQDHLLIVQQITE 60
Brugmansia arborea MATFVSNWSTNNVSESFIAPLEKRAEKDVPLGNDVPIIDLQQODHLLIVQQTIT 60
Atropa baetica MATFVSNWSTNNVSESEFVAPLEKRAEKDVPLGNDVPTIDLQQODHLVVVQQIT 60
Atropa belladonna MATLVSNWSTNNVSESFVAPLEKRAENDVPLGNDVPIIDLQQODHLVVVQQTIT 60
Scopolia parviflora MATLVSNWSSNNVSESFIAPLEKRAEKDVPLGNDVPMIDLOQQEHHLVVQQIT 60
Anisodus acutangulus MATLVSNWSTNNVSESFKAPLEKRAEKDVPLGNDVPIIDLQQDHHLVVQQIT 60
Anisodus tanguticus MATLVSNWSSNNVSESFIAPLDERAEKEVPLGNDVPIIDLQQODHHEVVQQIT 60
Anisodus luridus MATFVSNWSSNNVSESFIAPLDKRAEKEVPLGNDDPIIDLQQDHHEVVQQIT 60
* ***:*_* _:****_:**:****
Fe-binding
Hyoscyamus niger FQVINEGFPEELMLETMEVCKEFFALPAEEKEKFKPKGEAAKFELPLEQKAKLYVEGEQL 120
Hyoscyamus senecioni FQVINHGFPEELMLETMEVCKEFFALPAEEKEKFKPKGEAARKFELPLEQKAKLYIEGEQL 120
Datura stramonium FQVINHGVPEKLMVEAMEVYKEFFALPAEEKEKFQPKGEPAKFELPLEQKAKLYVEGERR 120
Datura metel FQVINHGVPEKLMVEAMEVYKEFFALPAEEKEKFQPKGEPAKFELPLEQKAKLYVEGERR 120

Duboisia myoporoides FQVINEGFPEKLMEETMDVCKEFFALPAEEKEKLQPKGEPAKFELPLEQKAKLYVEGEQL 87
Brugmansia sanguinea FQVINEGEFSEKLMAETMEVCKEFFALPAEEKEKLQPKGEPRKFELPLEQKAKLYVEGEQL 120
Brugmansia arborea FQVINHGFSEKLMAETMEACKEVFALPAEEKEKLQPKGEPAKFELPLEQKAKLYVEGEQL 120
Atropa baetica FQVINHGLPEKLMAETMDVCKEFFALPAEEKEKLQPKGEPAKFELPLEQKAKLYVEGEQL 120
Atropa belladonna FQVINHGLIPEKLMAETMDVCKEF FALFAEEKEKLQPKGEPAKFELPLEQKAKLYVEGEQL 120
Scopolia parviflora FQVINEGFPEKLMAETMKVCKEFFALPAEEKEKLQPKGEPRKFELPLEQKAKLYIEGEQL 120
Anisodus acutangulus FQVINHGFPEKLMAETMKVCKEFFALPAEEKEKLQPKGKPAKFELPLEQKAKLYIEGEQL 120
Anisodus tanguticus FQVINHEGFPEKLMVETMEVCKEFFALPAEENEKLQPKGKPAKFELPLEQKAKLYIEGEQL 120
Anisodus luridus FQVINHGFPENLMAETMKLCKEFFALPAEEKEKLQPKGKPAKFELPLEQKAKLY IEGEQL 120
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Hyoscyamus niger SNEEFLYWKDTLAHGCHPLDQDLVNSWPEKPAKYREVVAKY SVEVRKLTMRMLDYICEGL 180
Hyoscyamus senecionisSNEEFLYWKDTLAHGCHPLDQDLVNSWPEKPAKYREVVAKYSVEVRKLTMRMLDYISEGL 180
Datura stramonium CNEEFLYWKDTLAHGCYPLEEELLNSWPEKFPPTYRDVIAKYSVEVRKLTMRILDYICEGL 180
Datura metel CNEEFLYWKDTLAHEGCYPLHEELLNSWPEKPPTYRDVIAKYSVEVRKLTMRILDYICEGL 180
Duboisia myoporoides SNDEFYYWKDTLAEGCHPLHEDLVNSWPDKPSTYRELMSKYSVEVRKLTMRILDYICEGL 147
Brugmansia sanguinea SNEEFLYWKDTLAHGCHPLDEELLNSWPEKPPTYRDVMAKYSVEVRKLTMRILDYICEGL 180
Brugmansia arborea SNDEFLYWKDTLAHGCHPLDEELLNSWPEKFPPTYRDVMAKYSVEVRKLTMRILDYICEGL 180
Atropa baetica SDEAFLYWKDTLAHGCHPLDEELVNSWPEKPATYREVVAKYSVEVRKLTMRILDYICEGL 180
Atropa belladonna SDEAFLYWKNTLAEGCHPLDEELVNSWPEKPATYREVVAKYSVEVRKLTMRILDYICEGL 180
Scopolia parviflora SNEEFFYWKDTLAHGCHPLDEKLVNSWPEKPATYREVVAKYSVEVRKLTMRMLDYICEGL 180
Aniscdus acutangulus SNGELFYWKDTLAHGCHPLDEELVNSWPEKPATYREVVSKYSVEVRKLTMRMLDYICEGL 180
Aniscodus tanguticus SNEEFFYWKDTLAHGCHPLDEELINSWPEKPATYREVAAKYSVEARKLTMRMLDYICEGL 180

Anisodus luridus SNDEFFYWKDTLAEGCHPLDEELVNSWPEKPTTYREVAAKY SVEARKLTMRMLDYICEGL 180
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2-ketoglutarate binding
Hyoscyamus niger GLKLGYFDNELSQIQMMLTNYYPPCPDPSSTLGSGGHY DGNLITLLQQDLPGLOQLIVKD 240
Hyoscyamus senecionisGLKLGYFDNELSQIQMMLTNYYPPCPDPTSTLGSGGHYDGNLITLLQQDLPGLQQFIVED 240
Datura stramonium GLKLGYFDNELTQIQMLLANYYPSCPDPSSTIGSGGHYDGNLITLLQQDLVGLOQLIVED 240
Datura metel GLKLGYFDNELTQIQMLLANYYPSCPDPSTTIGSGGHYDGNLITLLQQDLVGLOQLIVKD 240

Duboisia myoporoides GLELGYFDNELCQIQMLLTNYYPPCPDPSSTLGSGGHYDGNLITLLQQDLPGLOQLIVED 207
Brugmansia sanguinea GLEKLGYFDNELSQIQMLLTNYYPPCPDPSSTLGSGGHYDGNLITLLQQDLPGLQQLIVED 240
Brugmansia arborea GLKLGYFDNELSQIQMLLTNYYPPCPDPSSTLGSGGHYDGNLITLLQQODLPGLOQLIVKD 240
Atropa baetica GLKLGYFDNELSQIQMMLTNYYPPCPDPSSTLGSGGHYDGNLITLLQONLPGLQQFIVED 240
Atropa belladonna GLEKLGYFDNELSQIQMMLTNYYPPCPDPSSTLGSGGHYDGNLITLLQONLPGLOQL-TED 239
Scopolia parviflora ELKLGYFDNELSQIQMMLTNYYPPCPDPSSTLGSGGHYDGNLITLLQQDLPGLQQLIVED 240
Aniscodus acutangulus GLELGYFDNELSQIQMMLANYYPPCPDPSSTLGSGAHYDGNVITLLQQDLPGLOQLIVED 240
Anisodus tanguticus GLELGYFDNELSQIQMMLTNYYPPCPDPSSTLGSGGHYDGNLITLLQQDLPGLQQLIVED 240

Anisodus luridus GLKLGHFDNELSQIQMMLTNYYPPCPDPSSTLGSGGHYDGNLITLLQQODLPGLOQLIVKD 240
****:***** W***:*:**W\Y ***‘k::*:\Y**_‘k‘k***:****‘k*:* ****: ::‘k
Fe-binding
Hyoscyamus niger ATWIAVQPIPTAFVVNLGLTLKVITNEKFEGSIHRVVTDPTRDRVSIATLIGPDYSCTIE 300
Hyoscyamus senecionisSTWIAVQPIPTAFVVNLGLTLKVISNEKFEGSIHRVVTDPTRDRVSIATLIGPDYSCTIE 300
Datura stramonium DKWIAVEPIPTAFVVNLGLTLKVMSNEKFEGS ITHRVVTHPTRNRISIGTLIGPDYSCTIE 300
Datura metel DKWIAVEPIPTAFVVNLGLTLKVMSNEKFEGS ITHRVVTHPIRNRISIGTLIGPDYSCTIE 300

Dubcisia myoporoides GNWIAVEPIPTAFVVNLGLTLKVITNEKLEGSIHRVVINPTRDRVSIATLIGPDYSCTIE 267
Brugmansia sanguinea ANWIAVEPIPTAFVVNLGLTLKVISNEKFEGSIHRVVINPTSDRVSIATLIGPDYSCTIE 300
Brugmansia arborea ANWIAVEPIPTAFVVNLGLTLKVISNEKFEGS IHRVVINPTRDRVSIATLIGFDYSCTIE 300
Atropa baetica AEKWIAVEPIPTAFVVNLGLTLKVITNEKFEGSIHRVVTNPTRDRVSIATLIGPDYSCTIE 300
Atropa belladonna AKWIAVEPIPTAFVVNLGLTLKVITNEKFEGSIHRVVTNPTRDRVSIATLIGPDYSCTIE 299
Scopolia parviflora GNWIAVEPNPTAFVINLGLTLKVITNEKFEGSIHRVVADPTRDRVSIATLIGPDYSCTIE 300
Anisodus acutangulus DNWIAVEPIPTAFVVNLGLTLKVITNEKFEGSIHRVVINPTRDRVSIATLIGPDYSCTIE 300
Anisodus tanguticus DNWIAVEPIPTAFVINLGLTLEVITNEKFEGSIHRVVITDPTRDRVSIATLIGPDYSCTIE 300

Anisodus luridus DNWIAVEPIPTAFVINLGLTLKVITNEKFEGS IHRVVTNPTRDRVTIATLIGPDYSCTIE 300
JEFHK ek kkkokok sk ki o sk o ke ko k| X sk e ek ok ko ok ok ek
Hyoscyamus niger PAKELLNQDNPPLYKPYSYSEFADIYLSDKSDYDSGVKPYKINV 344
Hyoscyamus senecionisPAKELLNQDNPPLYKPYSYAEFADIYLSDKSDYDAGVRPYKINV 344
Datura stramonium  PIKELLSQENPPLYKPYPYAKFAEIYLSDKSDYDAGVKPYKIN- 343
Datura metel PIKELISQENPPLYKPYPYAEFAEIYLSDKSDYDAGVKPYKIN- 343
Duboisia myoporoides PAKELLSQDNPPLYKPYSYAEFAEIYLSDKSGYDAGVKPYKLN- 310
Brugmansia sanguinea PAKELVNQENPPLYKPYPYAEFAEIYLSDKSDEDAGVKPYKINV 344
Brugmansia arborea  PAKELVSQENPPLYKPYPYVEFAEIYLSDKSDYDAAVKPYKIN- 343
Atropa baetica PAKELLSQDNPPLYKPYSYAEFAEIYLSDKSDYDAGVKPYKINV 344
Atropa belladonna  PAKELLSQDNPPLYKPYSYAEFAEIYLSDKSDYDAGVKPYKINA 343
Scopolia parviflora PGKELLSQDNPPLYKPYPYTEFAEIYLSDKSGY------=-=-= 333
Anisodus acutangulus PAKELLSQDNPPLYKPYPYAEFAEIYLSDKSGYDAGVKPYKINA 344
Anisodus tanguticus PAKELLSQDNPPLYKPYPYAEFAEIYLSDKSGYDAGVKPYKINA 344
Anisodus luridus PAKELLSQDNPPLYKPYPYAEFAEIYLSDKSGYDAGVKPYKINA 344
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Figure S2. Multiple sequence alignments for comparison of BsH6H with other reported H6H
homologues. Two iron binding and one co-factor region are boxed. Red letters indicate different re-
sidues with regard to the consensus. Blue highlighted letters depict significantly different residues in
Brugmansia sanguinea-H6H compared to other H6H homologues. Accession numbers: ABG89397.1
(H. niger); AFP99876.1 (H. senecionis); ALD59774.1 (D. stramonium); AAQ04302.1 (D. metel);



AQU12714.1 (D. myoporoides); ALD59773.1 (B. arborea); ABR15749.1 (A. baetica); AEM91979.1 (A.
belladonna); AAY53932.1 (S. parviflora); ABM74185.1 (A. acutangulus); AAQ75700.1 (A. tanguticus);
AGL76991.1 (A. luridus).
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Figure S3. LCMS analysis of the transformation of hyoscyamine 1 (3.2 min) to intermediate 2 (2.9
min) and scopolamine 3 (2.8 min) by BsH6H and MS identification of products.



