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Table S1. Protein sequences of the redox partner and the cytochrome P450 variants, truncated forms
and the chimeras. The E. coli codon optimized sequences were cloned on the corresponding plasmid
pTLXX.

FER1 Ferredoxin S. oleracea
MAAYKVTLVTPTGNVEFQCPDDVYILDAAEEEGIDLPYSCRAGSCSSCAGKLKTGSLNQDDQSFLDDDQIDEGWVL
TCAAYPVSDVTIETHKEEELTA*

Ferredoxin reductase S. oleracea
MQIASDVEAPPPAPAKVEKHSKKMEEGITVNKFKPKTPYVGRCLLNTKITGDDAPGETWHMVESHEGEIPYREGQS
VGVIPDGEDKNGKPHKLRLYSIASSALGDFGDAKSVSLCVKRLIYTNDAGETIKGVCSNFLCDLKPGAEVKLTGPVG
KEMLMPKDPNATIIMLGTGTGIAPFRSFLWKMFFEKHDDYKFNGLAWLFLGVPTSSSLLYKEEFEKMKEKAPDNEFRL
DFAVSREQTNEKGEKMYIQTRMAQYAVELWEMLKKDNTYFYMCGLKGMEKGIDDIMVSLAAAEGIDWIEYKRQL
KKAEQWNVEVY*
pTL45: bov-CYP97H1
MALLLAVFLGLSCLLLLSLWGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQ
ESQLPRAEDMAIGVTAQEYVTHYIQONVAQFFVPMKWEDNIPVVSVFDIFKWGAVDIPMERLLQSKLTDVFTGGFQDI
TGVPVFILLHRYMALSPIYKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQL
KPAFHQKWLHDQLTLYSTVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVFNYEFGSITRESPVIQAVYAVMRE
AERRASSIVPYWQLPGGTREFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQL
RDDLMTMLIAGHETTAATLTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPA
PPMLIRRCLKEDHLTGVGPFSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWA
GFDPARVRGLYPDENAADFGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMM
KVTARPPQPPDQDEASPVAVASDALLSSVA*
pTL68: full-length CYP97H1
MDGDSIACTPFLRAWHWHHGLILVASSMLTIVIINAQAQQLTISSPLKSSTRSTTSVVLGGTQRYRLPPTAGTAVGTV
VAHPNNANPSKARLHGMLVNKAIFLPLLLPIVAGIAWLRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHG
VKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQEYVTHYIQNVAQFFVPMKWEDNIPVVSVFDIFKWGAVDIPM
ERLLQSKLTDVFTGGFQDITGVPVFILLHRYMALSPIYKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIM
GKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLYSTVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEF
GSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGTREFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSL
LRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAATLTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVK
OMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGPFSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLR
FYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAADFGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADT
VTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPVAVASDALLSSVA*
pTL70: bov-capless-CYP97H1




MALLLAVFLGLSCLLLLSLWGSSPIYKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITW
LTRRRQLKPAFHQKWLHDQLTLYSTVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAV
YAVMREAERRASSIVPYWQLPGGTREFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQD
VINQQLRDDLMTMLIAGHETTAATLTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVE
ALRLYPAPPMLIRRCLKEDHLTGVGPFSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEY
KAAGWAGFDPARVRGLYPDENAADFGFIPEFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFA
KEGLMMKVTARPPQPPDQDEASPVAVASDALLSSVA*
pTL71: supertruncated-CYP97H1

MSPIYKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQ
LTLYSTVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQL
PGGTREFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHET
TAATLTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLT
GVGPFSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDE
NAADFGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDE

ASPVAVASDALLSSVA*

pTL72: tCYP97H1
MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVFDIFKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPVFILLHRYMALSPTY
KLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLYS
TVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGT
REFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAAT
LTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGP
FSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAAD
FGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPVA
VASDALLSSVA*

pTL73: capless CYP97H1
MDGDSIACTPFLRAWHWHHGLILVASSMLTIVIINAQAQQLTISSPLKSSTRSTTSVVLGGTQRYRLPPTAGTAVGTV
VAHPNNANPSKARLHGMLVNKAIFLPLLLPIVAGIAWLSPIYKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAE
VLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLYSTVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKA
VFNYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGTREFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQ
KGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAATLTWALHELTKPENRDFLKRVKAEVDSVLGLRDFI
TLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGPFSAGMTIKPGQDVMLATWSLNRDQRLWGPDAD
KYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAADFGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDEFS

FEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPVAVASDALLSSVA*

pTL79: M182-CYP97H1
MAIGVTAQEYVTHYIQNVAQFFVPMKWEDNIPVVSVFDIFKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPVFILL
HRYMALSPIYKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQK
WLHDQLTLYSTVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVFNYEFGSITRESPVIQAVYAVMREAERRASSI
VPYWQLPGGTREFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTM
LIAGHETTAATLTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRC
LKEDHLTGVGPFSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARV
RGLYPDENAADFGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPP

QPPDQDEASPVAVASDALLSSVA*

pTL80: M206-CYP97H1
MKWEDNIPVVSVEDIFKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPVFILLHRYMALSPIYKLCIGPRSVVVISDAV
AVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLYSTVGNRLVAFLAARPG
QTIDMQERFCSASLDIIGKAVFNYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGTREFDQHMKVLDDVLT
SLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAATLTWALHELTKPENRD
FLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGPFSAGMTIKPGQDVML
ATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAADFGFIPFGGGGRKCMG

DQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPVAVASDALLSSV A*
pTL81: tCYP97H1-fullAt: entire F'-G’ loop 26 residues from CYP97A3At




MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVFDIFKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPVFILLHRYMALSPTY
KLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLYS
TVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRSVSPIPVWDIPIWKD
ISPRQRKVAQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHE
TTAATLTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHL
TGVGPFSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDE
NAADFGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDE

ASPVAVASDALLSSVA*

pTL82: tCYP97H1-6At: 6 missing counterpart residues from CYP97A3At

MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVFDIFKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPVFILLHRYMALSPTY
KLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLYS
TVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGK
GYQSPSREFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGH
ETTAATLTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDH
LTGVGPFSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPD
ENAADFGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQD

EASPVAVASDALLSSVA*

pTL83: tCYP97A3ALt
MSFPSTVKNGLSKIGIPSNVLDFMFDWTGSDQDYPKVPEAKGSIQAVRNEAFFIPLYELFLTYGGIFRLTFGPKSFLIVS
DPSIAKHILKDNAKAYSKGILAEILDFVMGKGLIPADGEIWRRRRRAIVPALHQKYVAAMISLEGEASDRLCQKLDA
AALKGEEVEMESLFSRLTLDIIGKAVENYDFDSLTNDTGVIEAVYTVLREAEDRSVSPIPVWDIPIWKDISPRQRKVATS
LKLINDTLDDLIATCKRMVEEEELQFHEEYMNERDPSILHFLLASGDDVSSKQLRDDLMTMLIAGHETSAAVLTWTF
YLLTTEPSVVAKLQEEVDSVIGDRFPTIQDMKKLKYTTRVMNESLRLYPQPPVLIRRSIDNDILGEYPIKRGEDIFISVW
NLHRSPLHWDDAEKFNPERWPLDGPNPNETNQNFSYLPFGGGPRKCIGDMFASFENVVAIAMLIRRFNFQIAPGAP
PVKMTTGATIHTTEGLKLTVTKRTKPLDIPSVPILPMDTSRDEVSSALS*
pTL84: Nterm97H1-CYP97A3At
MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVEDIFKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPVFILLHRYMALSFPS
TVKNGLSKIGIPSNVLDFMFDWTGSDQDYPKVPEAKGSIQAVRNEAFFIPLYELFLTYGGIFRLTFGPKSFLIVSDPSIAK
HILKDNAKAYSKGILAEILDEVMGKGLIPADGEIWRRRRRAIVPALHQKYVAAMISLFGEASDRLCQKLDAAALKGE
EVEMESLFSRLTLDIIGKAVENYDFDSLTNDTGVIEAVYTVLREAEDRSVSPIPVWDIPIWKDISPRQRKVATSLKLIND
TLDDLIATCKRMVEEEELQFHEEYMNERDPSILHFLLASGDDVSSKQLRDDLMTMLIAGHETSAAVLTWTFYLLTTE
PSVVAKLQEEVDSVIGDRFPTIQDMKKLKYTTRVMNESLRLYPQPPVLIRRSIDNDILGEYPIKRGEDIFISVWNLHRSP
LHWDDAEKFNPERWPLDGPNPNETNQNFSYLPFGGGPRKCIGDMFASFENVVAIAMLIRRFNFQIAPGAPPVKMTT
GATIHTTEGLKLTVTKRTKPLDIPSVPILPMDTSRDEVSSALS*
pTL88: tCYP97H1 with substrate channel from CYP97A At
MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVEDIFKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPFFILLHRYMALSPIY
KLCFGPRSFVVISDAVAVKHILRSEVGKYDKGILAEILKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLYS
TVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIIPYWQLPGGTR
EFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAATL
TWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPVLIRRCLKEDHLTGVGPF
SAGMTIKPGQDVFLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAADF
GFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPVAV
ASDALLSSVA*

pTL91: tCYP97H1 F105A
MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVADIFKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPVFILLHRYMALSPI
YKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLY
STVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGT




REFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAAT
LTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGP
FSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAAD
FGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPVA
VASDALLSSVA*
pTL92: tCYP97H1 F108A
MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVFDIAKWGAVDIPMERLLQSKLTDVFTGGFQDITGVPVFILLHRYMALSPI
YKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLY
STVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGT
REFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAAT
LTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGP
FSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAAD
FGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPV A
VASDALLSSVA*
pTL93: tCYP97H1 F129A
MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVFDIFKWGAVDIPMERLLQSKLTDVATGGFQDITGVPVFILLHRYMALSPI
YKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLY
STVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGT
REFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAAT
LTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGP
FSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAAD
FGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPV A
VASDALLSSVA*
pTL94: tCYP97H1 F133A
MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVSVFDIFKWGAVDIPMERLLQSKLTDVFTGGAQDITGVPVFILLHRYMALSPI
YKLCIGPRSVVVISDAVAVKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLY
STVGNRLVAFLAARPGQTIDMQERFCSASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGT
REFDQHMKVLDDVLTSLVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAAT
LTWALHELTKPENRDFLKRVKAEVDSVLGLRDFITLDDVKOQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGP
FSAGMTIKPGQDVMLATWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAAD
FGFIPFGGGGRKCMGDQFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPV A
VASDALLSSVA*
pTL95: K117-A127At-CYP97H1
MGSRRKTPNRSQCLLAFTGEREGLRHQELVPIRNLDINCHGVKTSCTQLQATVEPSPEQESQLPRAEDMAIGVTAQE
YVTHYIQNVAQFFVPMKWEDNIPVVKGSIQAVRNEAVFILLHRYMALSPIYKLCIGPRSVVVISDAVAVKHILRSEVG
KYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHQKWLHDQLTLYSTVGNRLVAFLAARPGQTIDMQERFCS
ASLDIIGKAVENYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGTREFDQHMKVLDDVLTSLVEQCVQQVS
TEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAATLTWALHELTKPENRDFLKRVKAEVDS
VLGLRDFITLDDVKOMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGPFSAGMTIKPGQDVMLATWSLNRDQR
LWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAADFGFIPFGGGGRKCMGDQFAILESSVLL
SMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPQPPDQDEASPVAVASDALLSSVA*
pTL96: M182-K117-A127At-CYP97H1
MAIGVTAQEYVTHYIQNVAQFFVPMKWEDNIPVVKGSIQAVRNEAVFILLHRYMALSPIYKLCIGPRSVVVISDAVA
VKHILRSEVGKYDKGILAEVLKPIMGKGLIPADTITWLTRRRQLKPAFHOQKWLHDQLTLYSTVGNRLVAFLAARPGQ
TIDMQERFCSASLDIIGKAVFNYEFGSITRESPVIQAVYAVMREAERRASSIVPYWQLPGGTREFDQHMKVLDDVLTS
LVEQCVQQVSTEEDEEPQKGNNSLLRFLVEARGQDVTNQQLRDDLMTMLIAGHETTAATLTWALHELTKPENRDF
LKRVKAEVDSVLGLRDFITLDDVKOQMPLVRYSLVEALRLYPAPPMLIRRCLKEDHLTGVGPFSAGMTIKPGQDVMLA
TWSLNRDQRLWGPDADKYNPLRFYTAVHGSPEYKAAGWAGFDPARVRGLYPDENAADFGFIPFGGGGRKCMGD
QFAILESSVLLSMLLRDFSFEAADTVTLGMGATIFAKEGLMMKVTARPPOQPPDQDEASPVAVASDALLSSVA*




pTL98: MBP-CYP97A3At
MKIEEGKLVIWINGDKGYNGLAEVGKKFEKDTGIKVTVEHPDKLEEKFPQVAATGDGPDIIFWAHDRFGGYAQSGL
LAEITPDKAFQDKLYPFTWDAVRYNGKLIAYPIAVEALSLIYNKDLLPNPPKTWEEIPALDKELKAKGKSALMENLQ
EPYFTWPLIAADGGYAFKYENGKYDIKDVGVDNAGAKAGLTFLVDLIKNKHMNADTDYSIAEAAFNKGETAMTIN
GPWAWSNIDTSKVNYGVTVLPTFKGQPSKPFVGVLSAGINAASPNKELAKEFLENYLLTDEGLEAVNKDKPLGAVA
LKSYEEELAKDPRIAATMENAQKGEIMPNIPOMSAFWYAVRTAVINAASGRQTVDEALKDAQTNSSSHHHHHHA
NSENLYFQGSFPSTVKNGLSKIGIPSNVLDFMFDWTGSDQDYPKVPEAKGSIQAVRNEAFFIPLYELFLTYGGIFRLTF
GPKSFLIVSDPSIAKHILKDNAKAYSKGILAEILDFVMGKGLIPADGEIWRRRRRAIVPALHQKYVAAMISLFGEASDR
LCOKLDAAALKGEEVEMESLFSRLTLDIIGKAVENYDFDSLTNDTGVIEAVYTVLREAEDRSVSPIPVWDIPIWKDISP
RORKVATSLKLINDTLDDLIATCKRMVEEEELQFHEEYMNERDPSILHFLLASGDDVSSKQLRDDLMTMLIAGHETS
AAVLTWTFYLLTTEPSVVAKLQEEVDSVIGDRFPTIQODMKKLKYTTRVMNESLRLYPQPPVLIRRSIDNDILGEYPIKR
GEDIFISVWNLHRSPLHWDDAEKFNPERWPLDGPNPNETNQNFSYLPFGGGPRKCIGDMFASFENVVAIAMLIRRF
NFQIAPGAPPVKMTTGATIHTTEGLKLTVTKRTKPLDIPSVPILPMDTSRDEVSSALS*




A: 450nm chromatogram
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Figure S1. A: full 450nm chromatogram overlay of the acetone extracts from the strains ETL140:
CYP97H1 (blue), ETL154: CYP97A3At (pink), ETL155: NtermCYP97H1 fused to CYP97A3At (gold),
peaks at 2.4; 2.9 and 4.4 min are also present in the control strain ETL91 which does not express any
hydroxylases. B: 3-cryptoxanthin detection (visible spectra and mass spectrometry analysis). Same
samples as in panel A, with the addition of EABO9 (strain expressing the non heme dihydroxylase
CrtZ as zeaxanthin producer control). C: Zeaxanthin detection (visible spectra and mass spectrom-
etry analysis). Same samples as in panel B.



