
 
 

 

Supplemental Material 

to 

Discovery of a Linoleate 9S-Dioxygenase and an Allene Oxide Synthase in a  

Fusion Protein of Fusarium oxysporum 

by 

Inga Hoffmann and Ernst H. Oliw 

 

Table S1. Oligonucleotides used for site-directed mutagenesis of FOXB_01332. 

________________________________________________________________________________________ 

Oligonucleotides used for site-directed mutagenesis of 9S-DOX-AOS 

Replacement  5’- Forward primer 5’- Reverse primer 

__________________________________________________________________________________________ 

F416W  gagttcaatcttctctaccgctggcactcttgcatctccaagc       gcttggagatgcaagagtgccagcggtagagaagattgaactc 

E946V gttcctgtcactgctttctacgtggttctgtcgttcttccttc            gaaggaagaacgacagaaccacgtagaaagcagtgacaggaac 

S949A ctgctttctacgaggttctggcgttcttccttcgtccggag           ctccggacgaaggaagaacgccagaacctcgtagaaagcag 

N921V gttgcttgcgcaggggaatgtcgttgatcaggtcactgataac     gttatcagtgacctgatcaacgacattcccctgcgcaagcaac 

___________________________________________________________________________________________ 

 

 

Fig. S1. 

 

ATEG_02036    1 MSSVIVALAVLVLSLLYLTLFRNDLTHLIIEKLQSFRTGSGWELSPRSRLLPRATKAALS 

FOXB_01332    1 ------------------------------------------------------------ 

 

ATEG_02036   61 SITGTGVGIWSRLYARIFHSDELAEEEDDEKYQAGEAYGDPKVLATSLIKDLRALGVKGR 

FOXB_01332    1 --------------MSFNEKFQAGESYGDSKEDPSSLLNNPEKLVADLMKDFAGVRSQAS 

 

ATEG_02036  121 RSDLRTLIEMVKNKGKPMDDRQMHMEKIIAIVAMLPRTSKARQRLTGVLIDQLWRSLQHP 

FOXB_01332   47 PAQLLGLVKELLQKGQPLDDKKGTTELLIGILTALPATSKARTALTNKLIDTLWGNLQHP 

 

ATEG_02036  181 PLSYFG---------------------------------------------NKYQYRTPD 

FOXB_01332  107 PLSYMGGDVKYDVVNSDKPAHKHNCELYDTIEFKVPGTDVLLREQVPQAPDGLHQYRMPD 

 

ATEG_02036  196 GSYNNPLEPNLGKAGSPYARSIPRIKTMHGVRPDPGLLFDLLMARDDSTFKENPAGISSM 

FOXB_01332  167 GSFNNILEPNLGRAGTPYAKSVKSEKRLHGVKPDPGLLFDLLMARDETTFQENPAGISSM 

                         HD 

ATEG_02036  256 LFYHASIIIHDIFRTNRRDPNISDTSSYLDLAPLYGSSLEDQLKVRTMEKGMLKPDTFHE 

FOXB_01332  227 LFYHAAIIIHDIFRTNRTDMNKSDTSSYLDLAPLYGSSLKDQHEIRTMKEGKLKPDTFHE 

                            

ATEG_02036  316 KRLLGQPAGVNVILVMYSRFHNYVADMLLKINENGRFTL--PPTSSEEARKKALAKQDED 

FOXB_01332  287 KRLLGQPAGVNVMLVLYSRFHNYVADILLKINENGRFSLSVPPNASEEDKAKAIAKQDHD 

 

ATEG_02036  374 LFQVARLVVNGLYVNISLHDYLRGLTNTHHSASDWTLDPRIAVGRTFDPDGVPRGIGNQI 

FOXB_01332  347 LFNVARLITGGLYINICLHDYLRAITNTHHSASDWTLDPRVAIDKQFDGDGVPRGVGNQV 



 
 

 

                       YRFH 

ATEG_02036  434 SAEFNLLYRFHSVISRRDEKWTNEFLKSLFP-DLNKPLDQLTPQEFMMGLMRYEQSIDKD 

FOXB_01332  407 SVEFNLLYRFHSCISKRDEKWINNFFLKLFPGRKAEDLQDVSWTELGQALLIFEQNTPKD 

                         F 

ATEG_02036  493 PSKREFGGLKRSPDGKFNDADLVQILKDSMEDPAGLFGPRNVPKALRMIEIAGIMSARKW 

FOXB_01332  467 PSVRTFDGLERQADGTFKDEDLVRILKDAMEDPAGTFGARMVPKALKVVEVLGIIQGRKW 

 

ATEG_02036  553 DLGSLNEMRDFFKLKRHATFEDINPDPEIADLLRKLYDHPDMVEMYPGMFLEDAKPRLDP 

FOXB_01332  527 QCASLNEFREFFGLKRYDSFSEINSNPDIANILEKLYTDPDMVELYPGLMIEDIKPQRNP 

 

ATEG_02036  613 GCGGCPPYTVGRAVFSDAVTLVRSDRFLTLDYTASNLTNWGFREVQQDYDILGGSMFHKL 

FOXB_01332  587 GSGIMPTYSVGRAVLSDAVTLVRSDRFNTIDYTVSNLTAWGYNEVQQDYKTLGGSMLYKL 

 

ATEG_02036  673 IQRALPGWFPYNSLHATQPMFTRKMNEQIAREIGTIDHYSLADPAPPPRKIVLTDYATNI 

FOXB_01332  647 IQRGVPNWFPFNSIAVMQPMYTKKANEQIAKEIGTFDQYTLDDPKAPPKVAVLTSGPAIK 

 

ATEG_02036  733 KVLKDQASFRVPWARYLNDMFPG-KTYNDYMLGGDDPANAAQKKLVHSILFSPDQFLDLL 

FOXB_01332  707 QILSNTKQYVVPWLKPLNTLFPGKKDFGWFMLAGDQPQNYTHRANFSKAMSKIPNMHNAV 

 

ATEG_02036  792 SETTTKLGSELLKANTLWLTKDLHQVDIIRDVAIPLNARIMADLFCLDMKTPENPTGSMN 

FOXB_01332  767 HAFIEREGTKLINKETFTLKKGLDQIDIIRDVAIPLNTQLLADLFYFDLRTEENPDGKLG 

 

ATEG_02036  852 AATVYRHLMNVRIWGFNNNDPALMLQRRKWAIESAEALIETTRKLVNEQAQPAQSGVLKN 

FOXB_01332  827 VAELYRSLLDIRIWGVNNNDPAQAWNRRRRAQEGAKRMIETTKTIVAEADAGRPRGIGLV 

                                                                           N 

ATEG_02036  912 LMTRRQATG-------TLRWYGNNVAKEMMEMGMSAEEVADICWLTAIGGVGTPSGVVAN 

FOXB_01332  887 SAVANRIGARSYLKKDSLRSCGLKLVEELLAQGNNVDQVTDNLWLTAFGGIGVPVTAFYE 

                                                  NVDQ                     E 

                VLQ                                   EAxR 

ATEG_02036  965 VLQYYFRYENIGHWEEIQKLVTQPDTPAADRTLRQYVLEANRLTSMECTVRVCARPVTVD 

FOXB_01332  947 VLSFFLRPENEAIWAEVQAIAQKGD----DATLHAYVAEAQRMTSSQRNVRVATAPGEVQ 

                VLS 

                                                           YGxHECxxKxxAxxF  

ATEG_02036 1025 GHDFKPGEVIVNHLGLACRDPHNIPDADKFRLDRPASAYIQWGYGAHECLGKEIAITFAV 

FOXB_01332 1003 GQAIQPGTAVVLMLGEAGRNPKEVPDAGKFNPQRKKEDVSAFSYGQHECIAKDVALAFVT 

 

ATEG_02036 1085 SMIRILAGLKYLRPAPGEMGVLKSVMADGRQAFLNDSWSWLTQDPTSKSNMHGKASAVD- 

FOXB_01332 1063 GLIKLVADLKELRPAPGQMGTVKTIQVGTEKAYLNDSWSYLGFDASTWKVHFNGHGKGKF 

 

ATEG_02036      ----------------------------- 

FOXB_01332 1123 EGERVPTKSTPIQEYYYLLQKRKDEILGN 

 

Fig. S1. Alignment of ATEG_02036 and FOXB_01332 by ClustalW algorithm, marked by Boxshade. Some conserved 
elements are marked in red above the alignment. The positions which were subject to site-directed mutagenesis are marked in 
blue letters below the alignment. 
 

 



 
 

 

Fig. S2. 

 

 

Fig. S2. RP-HPLC-MS/MS analysis of products formed by incubation of 13R-HPODE with 9S-DOX-AOS. The main pro-
ducts are two epoxyalcohols, which were formed in equal amounts as judged from the ion intensities of m/z 193 (9-hydroxy-
12(13)epoxy-(10E)-octadecenoic acid) and m/z 197 (11-hydroxy-12(13)epoxy-(9Z)-octadecenoic acid) in the MS/MS 
analysis (m/z 311 → full scan). 
 
 

Fig. S3. 

 

 
Fig. S3. Oxidation of 20:2n-6 and 20:4n-6 by 9S-DOX-AOS. A, NP-HPLC-MS/MS analysis of products formed from 
20:2n-6. B, MS/MS spectrum of the α-ketol formed from 20:2n-6. C, NP-HPLC-MS/MS analysis of products formed from 
20:4n-6. D, MS/MS spectrum of the α-ketol formed from 20:4n-6.  
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