Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2018

Electronic Supplementary Information

Heterologous biosynthesis of a fungal macrocyclic polylactone requires only two

Experimental

iterative polyketide synthases

Waraporn Bunnak, Passorn Wonnapinij, Ajaraporn Sriboonlert, Colin M. Lazarus and

Pakorn Wattana-Amorn

Table S1: Primers used for constructing menl and men2. Underlined nucleotides are regions of overlap

with E. coli-yeast shuttle vectors (pEY A2eGFP and pEY A2dsRED)

gene primer Sequence 5-3'
menl | Fragment I
Menl-1-fwd | TAATGCCAACTTTGTACAAAAAAGCAGGCTATGGGCAGCGTCTACGATAG
Menl-1-rev | AGCTCCGCGACGAGGGATGG
Fragment 2
Menl-2-fwd | TCAATCGCGCCCATCTTACG
Menl-2-rev | ATATCAACACGCGGGACGTG
Fragment 3
Menl-3-fwd | TCCAAGCCCAGAAGAAGTCG
Menl-3-rev | CTTGATGACGTCCTCGGAGGAGGCCATCTGCTTGGTGGTGGCGGCGGTAG
men2 | Fragment I
men2-1-fwd | TAATGCCAACTTTGTACAAAAAAGCAGGCTATGGCGGGCCCCGTTGCAAC
men2-1-rev. | AGGCGCCGAGCACCTGCTCG
Fragment 2
men2-2-fwd | ATGCAGGAACGGTGCGAGTC
men2-2-rev | TGAACAGCTCCTCGCCCTTGCTCACCATGTTGTCCATGGCGTCCTTAAGG
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Results

MGSVYDSQSIAIVGLSCRLPGDADNAERFWNLMSEGRSAISSVPADRWNSK GFRDPTGKKRQNTSLTDRAHFVKGDISEFDANFFTISKAEADSM
DPQQRIMLEVAYEAFENAGLSMDSLAKSQTGCWVSSFSQDWKEMHFSDPDAAPKYAMSGMQPELLSNRVSYFFDLQGPSMTIETACSGSLVGLH
VACQSLRAGDCETALVGGANLFLNQNMFLALSNQSFLAPDGLCKAFDASANGYGRGEGFAAVILKPIEK AIRDGDHIRAVIRGTGTNQDGRTKGL
TMPNGHAQESLIRSTY AAAGLDLKDTAYFEAHGTGTQAGDFEELGAISRTVADARQKAGLEDLWVGSAK TNIGHLEAVAGLVGVLKAVLVLEN
R R RO RS EIRRS NS G RCESNARRINNE A DQ Y L.SGRGIIRANGKSHHHHHQHQQQQLNGGNGGSNG
VNGTSEVNGTSGVNGTTTAITNGSTHVNGTAATAATAAAQQIIILNSYDQEGLGRQREALLRY AEKQQQQQQQQGGQGGADPEKLLGDLAFTLN
QKRSRLPWRTFFTASTLPELSRALEAASTFPAIRSGAATPRIAY [ GOGRONAONGNIDB S RO GOSN IS O RGIA
ESNIHISWYSQTLCTVIQVALVQLLESWNVRPRSVVGHSSGEMGAAFAIGALSREDAWTIAY WRGKLSSELTTIAPTQKGAMMAVGASHAQAQA
WVDGLTRGRCVVACVNSPSSVTVSGDESGLDELAAMLKEQGVFARKLKVSTAYHSHHMKAVAEAYLDALKGVRTRTVPAEGGAPQMFTSVSE
SLVDPAELGPAHWVANLISPVLFSNTVRELARPKGPDDEASGSAVDLMVEIGPHAALRGPVTQILQSHGLPALDYYSVLSRGANSY D TALAVVGE
LVCRGVPVDLGAVNRAHLTAEQQLQADRRPSLVAELPPY AWNHAKTY WSESRISRELKYRPAPQLGLIGAPMPNFAPNEHQWRGFLRLADAAWI
RDHKIQSSVIFPAGGFLAMAVEAAAQLAAAAQQEQPDRVVKGYKLRSVDISSAVRVADDSSVECIIQLRLSPGGAAAAEAAETWWDFSISTSPNA
GEALKRNCSGSVAVEFGALAIVDAAQASYASAASACTISQEVDVFYRQLDSVGLGY GPTFQAIKSILHDSRGQGCGVLEITETDSASPKDPDARPH
VVHPTTLESLFQMAYAAFGGRDGRVKRALMVTQIDELLVDATIPFAPGSRLLTSASAARQGFREIKADAFMLEAASESPKMAVKGLVCVEMPSAS
GMGGGGGGGLDADQASYSAMLSKFVWKPALELLSAPEQAKLLEDATRLPEDEAQRLASEATAELHAVKAVLESAQSKKIANLKLRNAAKWISQ
QLQASGIPGKPAENGAREGGSSSGFTAEVEKVLSGLAEADVLLGSKGSADHLVAQLPGMKMSLEKMYKLVNYMAHANPNLTVLEIVPGGAGVD
FSLPLSAKDIPSTIQYTYASPSADNVQQMQERLGGGSGDSALALALAPRFRVLEIEQDLADQGLDPGSFDIVIGCNLLSNAVNVEKTLSQAKSLLTE
GGKMALVELNKPSPAALPVLGILCDWWKRRDDGLRRPFTTDMVNESLAGQGFAIELATPDFTDPALQQSSLVLASCQPASAGKESAAQEVVSILYV
RKDSSEAVNALASQLSQACNGAKTVTWEAGVDFKGQHLISLLEFDTPLLDRLTEEDFGLVKQLITQAASLQWVTAIPEPHASTVMGLARVARFEV
PSLRFQTVTLDPSSVLALDRAATLIIQAQKKSTSQDKEFKEVDSVLHVPRVDIDAPLNEQVTRLLLEEDVEPMPLGSGDAARKLCIRNPGMLNTLCF
EIDSLPSTVLAEDEVEMQVKASGLSPKDVAICLGQVSDTALGFEASGIVTRVGAGVAQFQAGDKICMMARGAHRTVLRSKSALCQRIPEGMSFEQ
AAAVPLAHGAVYHALVNIARARSGQKILVAVSDAVVSEAAVQLAKHLGLEAFVTTESQDRTPLIGTKEDY GISDDHIFYSRDPTY VKEITRLTNGA
GVDCVLSSVSGEALKHATSCLAPFGTFVDLGAKDVRSSAILDKHPEAMFAAINLERISELRPDMAGRIMDGTFALLREGAIKPVKLLAAYPASDLE
TANQADHARSRQDKIVIA Y SADQVVPVLHNPRESLRLPGDKTYLIAGG HEGIGRNIANBINECG AR AR SRS GVISEAGORIVDNETORGAR]
AVYRCNIGDAQSLEQTLARCSAEMPPVKGVIHSAVVFRDAVIHNMTY AQWHELMESKLGGSWNLHALTTSYDLDFFLCIGSFMAIIGGLSQSNYA
Ao AN ROSNIGEPARRIDEGINRG - GA VEEQGA VGHTLEWREPFGVDEDA VFALIKKALLGQMDKDGPGVPPQMINTVPTGGMVRES
GVGQPYYFEDPRFAIMAAIGTRNADGADGQASVALKEQEAGAESPEE A AR S A AN A AR ARINIOVGAEEIDAGK P AN GV DS BV ATE Y VLW
ARKEVAREVFDVMASVPISAFASDIARK GEWGTTAATTKQ

Fig. S1: Amino acid sequence of Menl. Domains were identified using SMART and highlighted as

follows: KS (red), AT (dark green), DH (cyan), ER (bright green), KR (magenta) and ACP (dark grey).
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MAGPVATSDRQQRLIFFGDQTVDALPCIKILTAQAHRLPALRRFLRDAADVIQVLLSSLEFDDHDHYRRFETICELAETYSKQDGTHETIACALWTT
AQFGDLVMRAELNPSILTGGQQSADPTYVVGICGGLLPAAATATARDINELLDIGRKLVAVAFRLGVAQWRRAMDIEGKPGRWAVTIVNVPAKQ
IRTILDAFNEDMEIPKHRQFYISFLAKGWVTVSGPPSLFPELWAYSSTLNAASKMQLPLGTPAHAAHLPPVNVSEIVGTGDVLDLTVRENFFTVSTS

TCQPFQCQDLGSLLQESLRDITGKTLNIAGVNDYVISALDRNTPVRVSSFGPASQIASFKKTLEEAGYQVELDLGDPSLGNPEYPIDADSRDG-

KLVKSVLRNTGVEPEEIGFVEMHGTGTQAGDGVEMETVTTVFGSRPKDNPLY VGAVKANIGHGEAAAGVASVIKAIEVLRHRTIPTQAGFPC PR 1)
PKFNHLDGMNIRIPESVVPFQPAPAPFSSDGKRKVLVNNFDASGGNNCVLLEEAPARDRETTADPRGVYTVAVSARTTNSLKNNISRLLGYLQSHP
DASVADVAYTTTARRMHEDLKKAYTVQTASELVSLLQADLKKDLTAVQYRSPHSVVF NGOG GO RSO Smsa

WQGFPEFLHLIADDQADVKAADPVQLQLAVVVLEMALANLWKSWGVEPGLVVGYSLGEYPALY VAGVLSVHDVIFLVGNRARLMQERCESGS
YAMLATQSSPQDLEQVLGAYPSCAVACKGAPRSTVVSGPTEDITQLHSELKEKNINGTLLNVPY GFHCAQVDPILDDFRDMADGIQFNKPRIPVAS
SLEGTVVTEEGVFSSAYLVRQTREPVNFIGAVKAAESSGRADNTTVWIEIGPKRVLSSLVKSTLSADQGRLLHTIDDKDSNWKTIAAAMTAGY'| |:(i
MSIKWPKFHKLFSKHLTLLELPTY AFDLKDY WIPPAVPVTAAAPVAAPAADPSLPVIPVVPGFPTASLQQVRSEQINGDEAKVTFETVISHPALLAVI
RGHRVGGVDLFPASGFMDMAFSAAKYIHHRTKSGQPVPEISMKHLAITHPLTPSSGQSRQIVIVTASKRSGSSVVDVSFRSRDGSAEQDHGDCKLH
FDKRGSWDAEWAQTAHFINAAKKNVIANGTSPAGTGHRLPKSVVYKLFSSLVEYSGAFRAMEEVY VTDDFQKEAVASVVLPGGSSEFYVNPYW

SDALIHVCGFLLNSSPNLPSQDCFLFNGLEEMRLLSDDLQPGIPYTSY VYLTEPGSSPDSQAPRPKHARGDVY VFQGEKIVGVAKGVVFQRLTRRV

LATVLGGKLPGAAAPVREIAAPAPIRAVAPAPAPVAPRPVEMYRVPGVVGDEK ADARIGRIPARAGANPARITDAT T FABIGEDS DEWIBEYREIRT
S DB P ASFRFEY PRYUNGERRAISEES L. DY QGPASGSVSVSSSATTTHGMTTPSSTSSAQSSQSSQTPDGPGIY ANANVIDINVESOTCEDRADIEPTIR
OBV GED STV GV REQT GUDIPASEFHONP TV ARVRRABGSDSDGDSKPKSAPAPPAPEPVVEVAAPAPAVQAPPAILDGDLASYHCDFF
LMQGSSDSTKTPLFFLPDGTGYPAVLLKLPPIFEGDNALFTCKSPLLNVAEGREVRCTIEGLAAAY AAAIQRARPHGPYLLAGYSLGGAYAFEVAKI
AN O G D NS GRRD RN PPV I GAN BRI CWMOGIONDDIID FNIPPAPPKIKFHALSVFKSLISY YPTPMTPSQRPRNT

YALWAGIGMQDLLGTKNAGFLPAYGIIDWQMGDRHENNGPAGWEEYIGGPVKCATMPCDHLSLLMSHHWIPKSAEVIKGLLKDAMDN

Fig. S2: Amino acid sequence of Men2. Domains were identified using SMART and are highlighted as

follows: SAT (yellow), KS (red), AT (dark green), PT (cyan), ACP (dark grey) and TE (magenta).



1010 1020 1040 1080
Menl ...Le[CTGaPMpNF . APNEHQWR[GF[L|R L AD AR W IR DEIK[T]Q S Gl F[L] AJAAQLAAAAQQEQPDRVVKG YK
Hpm8 . .... LIGAPV[PMM.AESEY T|WRN|F|I[RLADEP W LR GEIT|V|G T AlG IV A.QQLVDTG..... KTVRGFRMR[D V|
Rde5  ..... LIGAER[PSL.DEHERV|WRIGF|INLDDE[P wLRDEIT[V|C S A[AV|T A.QQMAEAG..... KTIRSLT|LR[DI
ResS1 HPTRS|LLCGAS[LPSL.DENERIWRI|GF|I[]NLNDE[R WLIRDEITVIG T AlG MV A.QQLAEPN.....QTPHSFRMR|DV|
Zea2  ..... ITGAPVIPKM. NESQRVWRGF|IRLDDEP WIRGEIT[VICT AlG MV A.QQMVDPG..... KVARAFR|L
LasS1  ..... LLGAP|LP TM. AENEHQWR|S|F|IRLADER WLRGEIT[V|G S Alc I|1 ARQALVDPG..... KTARAIR[L
CurSl  ..... IIGAQVIPMM.DESQHVWRNF[LRLSDEPWIRGEKVIGS AlG LT A.QQLVEPS..... KTARSLR[L
Dhe3  ..... LIGAQV[PMM, DESQHV|WRNFILRLADEP wL{R GEIX|I|G S AlG LIV A.RQLVEPG..... KTARSLRJF
LovB ...HLLLGKL|SEYS.TPLSFQWLNF[VRPRDIEWLDGEIALIQG Alc Y|z ALMIAGTHAK..... QVKLLE[T
LovF ...HD[LIGLQEPLN. LPLARS|WHNV|LRVSDL|P WLRDEIV[V|C S Al Fv ISTLCSSDHE....SDDISYI[L
6-MSAS .. .HT[LLGQR[I[PVP.GTDTYVY|T|T|R[LDND TK|P F P|G SEP[L/HG Alc T[T T GGOML,
ATX ... HT|LLGIQRV[PVA.GETTMV[F|T|TjQMD D QTKP F P|G SEIP[LIH G A[A LIV 1 GATT[L
ChlB1 ...HALLGPRV[PVA.GRPLELWR[I|LILDDETRP Y B|GSKIT|IN G AV L|T AR..AADG......... ARBV[L
CurF .. .HP|LLGER|INLAGIEDQHR[F|QS|Y|I[cAESPCYLINEEOVIF G TG Y|L GKSLFTSQ.........EQVVV
CurH . ..HRLLGNEK[LELA.STGQTI|Y|HQD|I[NLNNH[P W I|GDEIR[V]Y D (s ¥|T N7 VPAANVED T
CurJd .. .HP[LINIQK[F|QSP .LSKEIF[FES|Y[F[STENL[PF LIADEI[V|Y E AlS H|T ASLTEAAT . ¢ vs55:555 ECQIE[p T
Curk .. .HP[LLGEK|LNLARIENQHH[F|QS|Y|LTAESPA Y LIS QFQ[VIF N TG Y|L GEKNLLTTGw wvausaas EQVVV[S[pV
RifDH10 .. .HP|LLGRAVVIQLP.QSDGLV[F|TSR[LISLRSHP WLADEIAVRD T|G LV GDEAGCP.............VLDEL
EryDH4 . .HP[LLLAAVDVP . GHGGAV[ETIGRILISTDE QP wLAEEIVIVIc G sV LV GEDVOLE s 28368885849 VLIEEL
HXXXGX
1090 1100 111 1120 1140 1150 1160
Menl SA[VRVADIDSSVEC I I QIR LS Re.......... AAETWWDFSISTSPNAGEALK[R] VIEFGALAIVDAA[Q
Hpm8 AAMALPEDLATEVIIH|I|RPH[L SITAPGGWWEWIVSSCVGTD.QLRDNARGLVAID|Y INAEDKALVASQJV
Rdc5 AMMTLILEGTPTEVITHVRPH T|T .PATWWEFTVSSCTGVISNVRNNCRGLFSIN[Y IMEMELERFEGDR|
ResS1 AAMSLIPEDTATEVIVHMRPH S|T.PATWWEFSLSSCSGPSAKLRNNCRGLLAVV|Y MLKEEEASVSAR|V
Zea2 AAMALPEDQATEVIIQMKP Q) S|T.PATWWEFTVSSCAGTD.QLRDNCRGLITID[Y IMAHEDSQVVSGR|T
LasS1 AAMALPEDQPTEVIVHMRPH S|T.PASWMEWTVSSCVGTDAQLRDNARGLVAID[Y MAGEDALADAAR|V
Cursl AAMAL|S[EDVP TEVIMHLRPH S|T.PAAWWEFTISSCAGID.NLRDNCRGLITID|Y IMASEDASLEASR|T
Dhe3 AAMALSEDVATEVILHMRPH S|T.PSSWWELTISSCVGTS.QLRDNCRGLITID|Y IMAKENANFENE M|T
LovB KAVIFDDED...SLVE[LNLT AG......... EAGSMTISFKIDSCLSKEGNLS|L LITIEDVNPRTITS[]
LovF QALTILPADG. .EEGID[LRLT s.............GSQDWQRFLVHSITADKND|W VRAEMDQP2SSL|S
6-MSAS VP[VATINRA. ....... PRIsSVQ &, \_ KVVSRLIPSEPSQLDDDASW DR.KVAGSEDR|T
ATX vevaIlsiel........ PRDIQ (o] KICSRLTQKAGSGADE.GSW EAGGSKNAPAQ[L
ChlB1 LEILITTEG: & v 5 5 nas RRELQVIVRDDN|[S|L -« v v v v v v na s RLASRSLEDG....... ABPAGSGEALQD|L
CurF QS[LVIPEIT. .. .EIKTVQTVNV|SFAENN. . . v v v nnn.- SYKFEIFSPSEGENQQTPQW IIYTEPTRNSQAK|T
CurH QPILFLAE|SN. . . TTRE|[T|QLMLIHTADNV|G - + « v v v v v e e e w et KQFVEVEFSRDGAKQEEW .MSVSENPPPPPRT[L
curJd QAILAIP[EQ....GVRTINQVV F....SFQVISFDDSLESQINQVSNNGSHISDW L|SVANAEQSLIP|.
Curk RGLVIPET. .. .DIKTNVQTVI|STLENN|. « o v v v v v v e un. SYKLEIFSTSEGDNQQANQW IFLDSTTNTKAK|T
RifDH10 AP[LVV[PRR....GGVRNV|QVALIGCGPADD|G .+ v v v v v v u. SRTVDVFSLREDAD. .. .SW LIVPENRPRGTAA[F
EryDH4 RP[LVIJAG. .... AGAL|LRMSVGAPDE[SIG. . o v v v v v .. RRTIDVHAAEDVADLADAQW LAQG. ..VAAGPR
*
1170 118Q 1190 1200 1210 1220 123Q 1
Menl BAS 5555 ACTISQEVDVFYJROQLDSVGLGYGP I[F|QA[[JKSILEDSRGQ.GCGV[E[]TETDSASPKDPDARPHV[VEHP T I[LE|S
Hpm8 TS v asss ECPEHYAHDKF[Y|QHMTKASWS|YGE LIF|QG[VENVRPGYGK. . IRVIIDIGETFSKGQLERPF L|TIN[AAT|LD[A
Rdc5 TKK..... ECVEVISKQAF[Y[DTLARSALA[YGPHF|QGVDNCRPGNGQ . WV|IV|SDLGETFNKDKLTRPFL|T B[GG T|LD|S
ResS1 TIR: isss EYPETCSSDAF[Y[DRMSRCALP|YG|SA[F|RGVENCEPGYGK. . VIKVILDIGETFTQGKLERPFF|IEAGTILD|S
Zea2 ITE . vose ECPATYAKDRF[Y[KHMMKAAWR|Y GE T[F|OG[VENCHPGDGK. . WVIK[LIIDIGETF SKGQLDRPF LI BE|GA T|L D|A|
LasS1 VRD: is 55 ECAEVYGKERF[Y[EQFAKAAWN|YGE LIF|QGV[ELCRPGP GK . WIK[LIVDVGETYSRGQLDRPF L|T N|JAA S|L D|A|
Cursl VRE..... ESSYTYSKEDF[Y|[SQFEKIAWN[YGEA[F|RGVEXKVYLGDGQ . WVKILIVDIGETASKGQLDRPF L|T B[AGA|LD|S
Dhc3 VHN.....GCPDICSKEDF|Y[GQFEKITWS|YGEA[F|QGVENVEPGDGE VIRILIVDIGETF SKDQSDRPFL|IE[AGT|LD|S
LovB LPPPEEEHPHMNRVNINAF[Y[HELGLMGYN|Y S|KD[F|[RR|L{HNMQRADLR A|SIGITLDFIPLMDEGNGCP LL|L H|P A S|L. DV
LovF DPR..... PWSRKTAPQELWDSLHRVGIRHGPF[FRN[I|TCIESDGRG. FIA[IADTASAMP . HAYESQHI(VE[P TT|LD|S
6-MSAS KSR..... LVT.KLADNFS|I[DYLDKVGVSAMGCF[PWANVTEEYRNDKE . AIRVIDVNPAISGDAPLPWD S S|SWAR V|LD|A
ATX KAR..... LANNKLADNFS[I[DYLDKVGVSAMGFPWAV/TEEHYGTLQE . ARV[DVAPDVPATSPLPWDAA|SWAP I|LD|A
ChlB1 LRP..... ADPGDVQR...|.|. HLTSVGVP|[TMGFEWT|IEELARSEGM. .LARRWVSVE. ... ... RPQRAQE|TWAP LLD[A
CurF QA:::sds ECSQAIEIEEH[Y[REYRSKGID|YG|SS[FIQGIIKQLWKGQGK. GIEMAFPEEL...TAQLADYQ[LEPAL|LDA
CurH ALCwcsws EQLRPLDTDTLINEIYASISLV[YGPMLIQAV[RQAWIGEET . LE[I[EVPKAL...AFQLAGEP|I B[P VL|I DA
CurJd IQA..... RCSQKIDSAEI|Y|QHLWDRQIH[LGQS[FIRW[IEQVWLGEGE . CIOMKVPKTILN....TTKYQ[LHP TLVD|S
Curk QR s ass ECSQVIDIQQHI|QQFKSRGID|YGNS[FIQG[IKQLWKGQGK . GIK[IALPEEI...AGQATDYQLEPAL|LDIA
RifDH10 PP......PEAKPVDLTGA[Y[DVLADVGYG[YGP I[F|RAVRAVWRRGSGNTTETFRE[IALPEDA. . .RAEAGRFG[IEPALLD/A
EryDH4 PP...... EDAVRIPLDDHY[DGLAEQGYE[YGP S[FIQAILRAAWRKDDS . . . . VYR[E[V|S TAAD EEG . YA[FHP VL[L DA
GYXYGPXF DX
1250 i 1270 1280 1290 1300 1310
Menl YAAFGG....RDGRVKRAIL Mo ELMDATIPFAPGSRIJLTSASA. ... .. ARQGFRE MLEAASES..PKMA
Hpm8 LGSTYN...NGAFEFDKPF I[CE[LE/I|SVNIPGDGDYL ..ERYGFNE FDKDLKN..VFLS
Rdc5 VGSTKDSNGPGSFGFEKPL I[GE[LE|I|SLDFPGEVGYS . .KKHGFSE FDRNVSK..LLLS
ResS1 LGTTRSKDGNGDFGLPKTL I[GE[LE[I|AASLPARPGYV . .RQHSFSE FDEDLSR..VLLS
Zea2 LGSTYK...NGTFEFDKEF IICEME|I|SFNVPSEAGYMMPGLCRS . . . . . . HRSGFNE FDKDLSR..VILS
LasS1 LGATYKG..NGVFEYDKPH IlGE[LE|/SADIPGDAS YV ....ERYGFNE FDKDVSK..VFLS
Cursl LGSTYR...NGRFDMDKPV IlcgME[I|[SLDIPGDAGYV . .KRHGFKE FDSAVSK..VNLS
Dhe3 LGSTYK...NGRFETSKPV IICEME|I[SLDIPGDVGYVMPGLCES . . .. .. KRHGFKE FDTGLSK..VILS
LovB IGAYSS...PGDRRLRCLY VD R|I|T|L/VPSLCLATAES .TINTYDKGDY FDAEQTT...LFQ
LovF YTTLPF....AGSRIKSAM V|G CMK|T|SSRLADLEARD . .MHSQSPSA FDEADPVGGPVME
6-MSAS STIFP....TPALR..MPA V[E VIF|T|S|QDPPKISWL YV, ..PTSHVSV LAKFTAM. .RFSE
ATX STLFFD...QPRLR..MPA VQ VIY|T|T|QPPLKVGYLYV . .LAVHVSYV LARFESM..RFSE
Ch1B1 PTAIPG...PPALR..MVA IVTEG|.APPAGPATIQV ..NTVDVRI VAWVRGL..RYDG
CurF SY.AIP...HTET..DKIY VEK[FKILYRQTISQVWAIRAEIRQTN . . .. .. LTANIFL LVELEGL. .RVKYV
CurH PDLFDFS..... SDSGVFW, VK EMT|L/SEPTPSRFYAY[VEEPSRVNEQLQTRSYDIQL FGRINGF..TVKR
curJd IALVLD....QSGNKNETF IDX[F|TIF[YNSSDNDLLWC[Y|TCGSKDKQSGEKFKADIQL [VAQVIGF . .EGRK
Curk GH.AIG...NTETD.DKAY IPK[LKIQYRQTITQVWAIVEIPENT . . . . . . LKGSIKL LAEIEGL..RVTA
RifDHI10 MVSAAA...DTESYGDEVR LIRILIEAAGASVLRVR[VAKPERD . . .. .. SLS.LEA VVTLDSL..VGRP
EryDH4 SLGALG...EPGGG....K VITIL/[EASCGATSVRVVATPAGAD. . .. .. AMA . LRV VATVDSL..VVRS
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Fig. S3. Multiple sequence alignment of DH domains from several reducing PKSs Similar conserved
residues are colored in red. The catalytic dyads are marked by stars and the underlined residues are
common motifs found in DH domains. Highly reducing PKSs: Hpm8 from Hypomyces subiculosus
(B3FWT3), Rdc5 from Pochonia chlamydosporia (B3FWUO0), ResS1 from Sarocladium zeae
(AHV78252), Zea2 from Gibberella zeae PH-1 (AOA098D8AO), LasS1 from Lasiodiplodia theobromae
(AHV78245), CurS1 from Aspergillus terreus (L7X8J4), Dhc3 from Alternaria cinerariae
(AOAONTDA4P6), LovB from Aspergillus terreus (Q9Y8AS), LovF from Aspergillus terreus (Q9Y7DS);
partially reducing PKSs: 6-MSAS from Penicillium griseofulvum (P22367), ATX from Aspergillus
terreus NIH2624 (Q0CJ59), ChlB1 from Streptomyces antibioticus (AAZ77673); modular PKSs: CurF
(AAT70101), CurH (AAT70103), Cur] (AAT70105), CurK (AAT70106) from Lyngbya majuscula
RifDH10 from Amycolatopsis mediterranei (AEK39124), EryDH4 from Saccharopolyspora erythraea

NRRL 2338 (CAMO00064). GenPept accession numbers are given in brackets.
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PamyB lttB1 [PamyB (attB1

URA3

2 u origin

pTYmetMen1dsRED pTYargMen2eGFP

Fig. S4: Plasmid maps of pTYmetMenldsRED and pTYargMen2eGFP generated using SnapGene

software (from GSL Biotech; available at snapgene.com)
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The 'H and '3C chemical shifts of compounds (1) — (3) are listed below.

(-)-orthosporin (1)

'H NMR (400 MHz, CD;COCDs): & 11.16 (s, 1H), 6.43 (s, 1H), 6.41 (d, J= 2.2 Hz, 1H), 6.37 (d, J =
2.2 Hz, 1H), 4.16 (m, 1H), 2.59 (m, 2H), 1.23 (d, J = 6.2 Hz, 3H).

13C NMR (100 MHz, CD;COCD3): § 167.2, 166.5, 164.6, 156.6, 141.0, 106.5, 103.4, 102.3, 100.0,
65.6, 4.0, 23.7.

ESITOFMS m/z caled for C1,H;,0sNa [M+Na]* = 259.0577, found = 259.0595

Both 'H and 13C NMR data and optical activity are in agreement with those reported in the literatures.!?

HO
(-)-6-hydroxymellein (2)

'H NMR (400 MHz, CD;COCD5): & 11.28 (s, 1H), 6.29 (br, 1H), 6.26 (d, J= 1.9 Hz, 1H), 4.69 (m, 1H),
2.81-2.97 (m, 2H), 1.45 (d, J = 6.3 Hz, 3H).
13C NMR (100 MHz, CD;COCD3): § 170.8, 165.5, 165.4, 143.3, 107.6, 102.0, 101.7, 76.4, 35.1, 20.9.

ESITOFMS m/z calcd for C;oH;0O4Na [M+Na]" =217.0471, found = 217.0471

Both 'H and 13C NMR Data and optical activity are in agreement with those reported in the literature.’

S7



40 O._ 1
39
9] (0] 7 10
37 °
HO 0O @]
33 35 11
O 14 4
31| 29 13
OH O_ % o__0O
27 15
25 023 17 _OH
21
O
24 19

Compound (3) was identified as ascotrichalactone A and NMR data in acetone-dg are shown in the
Table S2 and Figure S1 and S2. This was also confirmed when NMR data of compound (3) were
collected in DMSO-d; and data are in accordance with those reported in the literature.?

ESITOFMS m/z calcd for C4oH44017Na [M+Na]" = 819.2476, found = 819.2472
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Table S2: NMR data for compound (3), ascotrichalactone A, in acetone-dj:

du (ppm)

2.4-dihydroxy-6-(2-hydroxy-n-propyl)benzoic acid

6.28 (d, J=2.4 Hz, 1H), 6.24 (d, J=2.7 Hz, 1H)
6.36 (d, J=2.4 Hz, 1H), 6.33 (d, J= 2.4 Hz, 1H)

3.58 (dd, J = 6.9, 3.3 Hz, 1H-8a), 2.93 (dd, J = 6.8, 12.3 Hz, 1H-8b)
3.55 (dd, J = 7.6, 4.7 Hz, 1H-22a), 2.96 (dd, J = 13.6, 7.2 Hz, 1H-22b)
5.15-5.24 (m, 2H)

1.21 (d,J= 6.2 Hz, 3H), 1.22 (d, J = 6.2 Hz, 3H)

2.94 (dd, J=15.8, 7.0 Hz, 1H-12a), 2.82 (dd, J = 15.8, 6.3 Hz, 1H-12b)
2.76 (br d, J= 6.3 Hz, 2H)

5.56 (m, 1H), 5.45 (m, 1H)

1.43 (d, J = 6.3 Hz, 3H), 1.34 (d, J = 6.4 Hz, 3H)

2.4-dihydroxy-6-(4-hydroxy-2-oxo0-n-pentyl)benzoic acid

Position dc (ppm)
1,15 171.4,171.3
2,16 106.3, 106.2
3,17 166.0, 165.9
4,18 102.8, 102.7
5,19 163.2, 163.3
6,20 113.1,112.4
7,21 143.3, 143.6
8,22 42.0,41.7
9,23 72.8,72.7
10, 24 19.9, 20.1
3- hydroxybutyric acid
11,25 170.4,170.4
12, 26 41.4,41.0
13,27 70.1,70.1
14,28 20.2,19.8
29 171.1

30 105.9

31 166.4

32 102.9

33 163.5

34 113.9

35 140.5

36 51.5

37 204.7

38 48.1

39 69.9

40 20.7

OH

6.29 (d, J = 2.4 Hz, 1H)

6.24 (d, J=2.8 Hz, 1H)

4.25(d,J=17.8 Hz, 1H-36a), 3.94 (d, J = 17.8, 1H-36b)

3.29 (dd, J=17.3, 5.2 Hz, 1H-38a), 3.03 (dd, J = 17.3, 7.8 Hz, 1H-38b)
5.58-5.65 (m, 1H)

1.47 (d, J = 6.2 Hz, 3H)

11.49 (br), 11.41 (br), 11.29 (br), 9.29 (br)
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Fig. S5: 'TH-NMR spectrum of compound (1), (-)-orthosporin, in acetone-ds
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Fig. S6: 'TH-NMR spectrum of compound (2), (-)-6-hydroxymellein, in acetone-dg
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Fig. S7: 'TH-NMR spectrum with water suppression of compound (2), (-)-6-hydroxymellein, in acetone-ds
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Fig. S8: 'H-NMR spectrum of compound (3), ascotrichalactone A, in acetone-dj
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Fig. S9: 'TH-NMR spectrum with water suppression of compound (3), ascotrichalactone A, in acetone-dg
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