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Phylogenetic analysis

General overview

Table S1: Detailed information about the enzymes used in the phylogenetic analysis

Lable

AcTPS4
AcTPS5
AcTPS7
AcTPS9

ArmGal
BvCS

Copl
Cop2
Cop3
Cop4d
Copb

Copul
Copu2
Copu3

Fompi_84944

GME3634
GME3638

GMES210

Ompl
Omp3
Omp4
Ompb5a
Omp5b
Omp6
Omp7
Omp9
Omp10

Stehi_128017
Stehi_159379
Stehi2
Stehi6
Stehi7

Accession Numbers /
Peptide reference

Species

Antrodia cinnamomea [1]

EIW57364

EJF64719

EIW53985

EIW57365
Armillaria gallica [2]

PODL13.1
Boreostereum vibrans [3]

AMW90891
Coprinus cinereus [4]

XP_001832573

XP_001836556

XP_001832925

XP_001836356

XP_001832549
Coniophora puteana

XP_007772164

XP_007771895

XP_007765978
Fomitopsis pinicola [5]

EPT01290
Lignosus rhinocerus [6]

KX281943 / ASK39765

KX281944 / ASK39768

KX281945

Omphalotus olearius [5]
MUStwsD_GLEAN_10001317
MUStwsD_GLEAN_10003938
MUStwsD_GLEAN_10005581
MUStwsD_GLEAN_10000810
MUStwsD_GLEAN_10000811
MUStwsD_GLEAN_10003820
MUStwsD_GLEAN_10000831
MUStwsD_GLEAN_10000543
MUStwsD_GLEAN_10000292

Stereum hirsutum [7]
XP_007299839
XP_007306912
XP_007301467
XP_007308318
XP_007299456

Main Product

zonarene
T-cadinol
nerolidol
1-epi-cubenol

A-6 protoilludene
6-cadinol

germacrene A
germacrene A
a-muurolene
6-cadinene
a-cuprenene

B-copaene
cubebol

a-cuprenene

a-cadinol

6-cadinol

2H-2,4a-
ethanonaphthalene

a-muurolene
germacrene A
6-cadinene
y-cadinene
y-cadinene

A-6 protoilludene
A-6 protoilludene
a-barbatene
trans-daucadiene

6-cadinene
B-barbatene

A-6 protoilludene
A-6 protoilludene
A-6 protoilludene
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Detailed amino acid sequences

>AcTPS4
MSAQQFTLPDLLAVCPLKDATNPHYAQAAAESTAWVKSYNIFDARKLAFLLOGSSELLVSHAYPYAPY
EQFRTCCDEVNLLEVVDEVSDDONGKDARRTGEVYLNVMRYPDWDDGSALAKMTREFKQRLLAFAGPN
SYRRFLMHCDDYVNAVAREAEYRERGEVLDIDAFQTLRRENSAIRLCFGLFEFALGIDLPDEVEQDPH
FMTLYWSAADMVCWSNDVYSYNMEQAKGHTGNNIVTVLMROKSIGLOQEAADLVGAHFSALMGREVETK
KOLPSFGAAALDDAVAKYVAAMEHWVIGNLEWSFESQRYFGAEHTRVKATRVVVLSPADEN

>AcTPSS
MAVTPAPVNGSDSTKEIILKFPDFISPIPYPLRCHPQEREVSROSEEWLLSMANFSEKQRAKFLTLNA
GLLSGWCYIDCTFDELRVCTDFMNFLFTLDDWTDEFDTTGTRGLAECVMNTLYFPDTYKSDTAAHRLT
KSFWERMRATAGPGCQQRLLSTLDTYFQAIMQQAADRGSRNIPDLEEYILLRRDTSGCKTGFAFIEYA
ANIDLPDEVIEHPITKAMSDSTNDLVSWANDVLSYNAEQSRGDTHNLVCVLMHONNVDRQEATEQAGE
LWRKTLDYYFECHKALPSWGPETIDRAVALYVQGLDDWITIANAEWSFETERYFGKEGPTVKKTRQIPLL
PORVRA

>AcCTPS7
MSAGONNPPLNVRQILSESASWSEANESALLEPFTHIFSIPGKEIRGOMIAAFNAWLNVPTDKLATIIS
KVVSMLHTASLLVDDIEDDAQLRRGVPVAHKIYGIPQTINSANYVYFLAYQELFALRSGVGADDDARE
RLVPEFNELDRVVTAELLSLHRGQGLELLWRDSLQCPTEEEYVSMVNNKTGGLFRVAVKLMMACSTTNI
TVDYVPLVNLEFGVYFQIRDDYMNLQSTQYAENKGFAEDLTEGKFSFPIVHGVRADTSNRQLLNVLOKR
PTTPTLKTHAIGYLRDHTKSFTYTISVMDDLEVQIREEITRLGGNARLEKIMDTLHVERPPTSQ

>AcTPS9
MSSPSSEFVLPDLHAVTPEFKGSENPHYPEAAAESSEWVNSYKVLSDKKRAFFLOGGSELLCAHAYPYAG
YOOFRTTCDEVNLLETVDEISDDONGKGAYETGLTEFYNAMSNPAYDDGTVLCKMTKEFTARLLEHCGP
QTYRRFIKHCKDYIEAVAVEADLRERGEVLDLEAYQTLRRENSAVRFCEFGLAGYALGIDLPDEVVEHP
AFMAMHLSTVDMVCWSNDLYSYNMEQAMGHTGNNVITVLMOHKGLDLOGAADYTGVHFKGLIDTEFLDA
KRSLPSWGPKLDGEVAQYAMAMETWVIGNLNWSFETQRYFGHARHE IKRTRVVQLYPRRIVEESSDEE
DN

>ArmGal
MSOQRIFLPDTLANWOWPRHLNPHYAEVKKASAAWAKSFRAFQTKAQEAFDRCDEFNLLASFAYPLADEA
RLRSGCDLMNLFFVIDEYSDVSTEEEVRAQKDIVMDAIRNTEKPRPAGEWIGGEVSRQFWDLAKKTAS
TOAQKRFIDTFDEYLESVVQQOAADRNNSHVRGIESYLEVRRNTIGAKPSFALLEFDMQLPDESHQSSG
YORNLRKSCIDMLCLGNDVVSYNLEQARDDDGHNIVTIAMNELRTDVAGAMIWVDEYHKQLESRFMEN
FKKVPRWGGPIDLQVARYCDGLGNWVRANDQWSFESERYFGKKGPEIIQRRWITLMPKMVSEELGPQI
VDGFHL

>BvCS
MSTASSPSLVASEIDSPHHSRTSSPSPTLSPPTSFILPDLVSHCNFPLTYHPAGDEQAAASLAWMLSFEF
VPHFTPKKVAAMNGLQAGELTAYCYHDCPPERLRVVDDFMNYLFHLDNI SDGMMAKNTTQLADWVMNA
FEWPEKFQPTVNADGEVVEEIAAVKLARDYWSRCIQQAKPGVQQRFKSSMNMFFQAVEQQTNDRDGQV
VPDLESYIDMRRDTSGCKPVEFDLIEYALGFELPEEVVDHPVIKALNQDANDLVTWSNDVEFSYNVEQAR
GDTHNMICIFMEHDGCTLQEAIDRVGGLCKQTIDAFVENKARVPSFAHLGPEVDAWTTGYVQGLQDWI
VGSLHWSEFMTKRYFQEAGAEVKKTRFVKLLPIEEGRHKHIPPIYASAMVAATA

>Copl
MVNLSWYWQGQGNISKSIGPPSQTYTKSVLREQSMTFRMLALOSGLKSAASDHVSTSGSGILRFLSRI
LPANTTRRCSACCTEMSSLDATTHPVLNFEDKKIVLPDLVSHCNFKLRVSRHRKRITGETKRWLEFKGD
NLVGPARNKYHGLKAGLLTAMTYPDAAYPQLRLCNDFLTYLFHIDNLSDDMDNRGTWSTANEVLNSLY
HPYTYHGQARVGRMTRDYWRRMILTASPGSQQRFIETFDFFFQSVTQQAIDRLTGEIPDLESYIALRR
DTSGCKPCWALIEYANNLDLPDEVMDHPVVRSLGEAANDLVTWSNDIFSEFNVEQSKGDTHNMI PVVMH
QEGLDLQSAVDEVGEMLDHTSTCCGLESPLWLTPPLRIRRNAPRLYRVFEL
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>Cop?2
MPSPAGALPKSFILPDLVNDCPFPLRVNPLCDEVGRLSEQWFLRHANYSPPRAVAFMALKAGELTAAC
YPDADAFHLRVSDDFMNFLEFNADDWLDDFDIEDTYGLANCTVRALRDPVNFITDKRAGLMTKSYFSRF
LKTAGPRCTERFIQTLALYFESVVTQKQARNNGTLPDLESYITIRRNNSGCKPCYALIEFCAGIDLPD
EVINHPIIQSLEDASNDLIAWSNDIFSENREQSRHDSEFNMVSIVMHQKGFALQEAVNFVGELCKKAME
RFQADKRNLPSWGPEIDGEVAMYVDGLONWIVGSLNWSIDGTERYFGKDGPGIKKHRKVKLFPKRPLK
TPAVRVLA

>Cop3
MSTPSSSLTTDESPASFILPDLVSHCPFPLRYHPKGDEVAKQTVHWLDSNCPDLTAKERKAMYGLQAG
ELTGYCYPYTTPERLRVVADFLNYLFHLDNISDGMMTRETAVLADVVMNALWFPEDYRPTKGQAAEEL
NPGKLARDFWSRCIPDCGPGTQARFKETFGSFFEAVNIQARARDEGVIPDLESYIDVRRDTSGCKPCW
VLIEYALGIDLPDFVVEHPVIAALNQGTNDLVTWSNDIFSYNVEQSKGDTHNMITILMEHHGHTLQSA
VDYVGSLCQQTINTFCENKQQLPSWGPEIDDMVAKYVQGLEDWIVGSLHWSFQTRRYFGDEGQETIKQH
RLVKLLTVAPPPPPPPPTPPPOSSDADTKKQOKVKAQDGKGPVSDEEVWALVRAEQSKGSILESLFGFL
TTSLSRIFFGYFFAYSH

>Cop4

MRPTARQFTLPDLFSICPLODATNPWYKQAAAESRAWINSYNIFTDRKRAFFIQGSNELLCSHVYAYA
GYEQFRTCCDEFVNLLFVVDEISDDONGQDARATGRIFVNAMRDAHWDDGSILAKITHEFRERFVRLAG
PKTVRRFADLCESYTDCVAREAELRERNQVLGLNDFIALRRONSAVLLCYSLVEYILGIDLDDEVYED
PTFAKAYWAACDEFVCWANDVYSYDMEQAKGHTGNNVVTVLMKEKDLSLQEASDYIGRECEKQMRDYLE
AKSQLLOSTDLPQEAVRYIEALGYWMVGNLVWSFESQRYFGAQHERVKATHVVHLRPSSVLEASCDSD
SDSDC

>Cop6
MPAALPYNVSRDNKWDIKKIIQDFFKRCDVPYQVIPYDTELWNACLKRAKEKGYPVEPDSPMSLYRSFE
KVGVVITRTSYGHIQDYEILIWVATFTAFVTYADDAFQEDIQHLHSFARTFLONEKHEHPVLEAFAQF
LRESSIRFSHEVANTVVSSALRFMMSIALEFEGQONVSVSTEAREYPGYIRILSGLSDIYALFAFPMDL
PRSTYIQAFPEQIDYINGTNDLLSEFYKEELDCETVNEFISAAATSQQVSKLEVLRNAAEKAAYSYDVVV
NVLKPYPEALAAWKSFARGFCYFHTSSPRYRLGEMFHDFEHDLVCKCASCTET

>Copul
MGLPQATEFVLPDFFAPCPFTLGLTNPHADTVFPEARAWIGKFLPFSGLAWHCDPWAGKEGEFRTICDF
ONLLFLMDELTDEMSGEDARVVGESFIRVLKDPSVDNESIIAQATREFRTRIADDVATKSVWEFGREVA
ICKSYADATYIEAEHRENNRVLDLDDFVIARRENSAVRCCFSINEHALGIDLPDSVFEDPEFLRMYFEFD
AVDMIVIVNDVYSYNMEQAKGLAGNNVVTVLEQALGVDLQAAVNRGGEMFAQKMEGYVRGRGVPPSWG
AKVDADVEHFFDSVDQWIVGNLEWSTETSRYLGPDHEEIMKTGRVVLRKIESKTK

>Copu?2

MSTMDPSEFILPDFFATCPFAFGRTNPHADVVIPEAHAWIVKHVPEVDRKRDEFIQDGFQDLMPHCYP
WAGKETLRTMCYLNNLLFLVDDLTDDMNSDEARGFGESFIRVLNDPAVHDSSQVMOQATREFRSRITGT
GVTESRWEFGRFLATFKLYINAVCAEAEDRENKRILDLDTFTVARRENSAVMVFFAITEYALGIDLPDA
VYEDPTFLRVYADSADMVILVNDVESYNREQAKGLDGNNNITVLMQTLDLDLQAAVDHVGEMFSQKME
GCMRGRAMLPSWGVKVDADVERFFDALDQWVVGNLEWSSQSPRYLGPEHEEIMRTRRVVLRKVETEIE

>Copu3
MSATPAPTEFILPNLESVCPLTFGRSNPYYDEVIPEARAWIAKYNPEVDSKRAEFVQGCNELLCSRVW
PYAGREEFRTCCDFVNLLEFVLDELSDDMGGADARSTCDSFIRVLNDPDAPDTSLIAQMTREFRARVAE
RAKPGCLRRFIALCGTYVEAVCVEAELREQGRVLDLRSFILLRRENSAVRCCLALAEYALGLELPDAV
FNDPAFQSVYFCAADMVCWSNDVYSYNMEQAKGHTGNNVVTVLMOQEHGIDLQAAADRVGEVEFGQLMEH
YTSGSRSLPTWGGKVDADAARFLEAAGOWVVGNLEWSFETPRYFGPDHDEVRDTHRVLLK
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>Fompil|84944
MSRRYQTSRFSPSAKGKKTSLYTSPGDLRALFHRFSLYAGVQLESFTSPKMMQIEVPVMLNLKESSMP
MNSTVLEDCTAAVAKDAIVQFLRRLGAVLRPSFGNNRDLEERVKEITKTWPFEHRIHPHITTGVVMAN
TTIAYLSDLDARAAVAAYTALITALDDPDIFHASGAQNFAQMLCDGSALRDDGVLGOMARVLADMGNH
FPPFGTSAIIAATLRWCNGELISNPANPFCLRPLSKAFADYQRGLTGVPEAYAAFGWCKADFPVETDY
THVEPDICFFLNHTNDILSEFYKETLDGESDSYIHARARLTGKSVTDTLYEVMDEVITTTERIRKHEGE
GRMRNAWDRYEAGYVWEFHTGNPRYRLHELVDTEYMPMY

>GME3634
MAVTPANVASPDSQEIVLKEFPDFISPIPYPLRCHVQEREVSROQSEEWLLSMANFSEKQRSKELTLNGG
LLSGMCYIDCTFDELRVCTDEFMNFLFTLDDWTDEFDTTGTRGLAECVMNTLYWPHSYQADTAAHRLTK
SFWVRMKQTAGPGCQORLMSTLDTYFQATMOQOAADRGSHNIPELEEYILLRRDTSGCKIGFAFIEYAA
NIDLPDDVIEHPIIKAMADATNDLVSWANDVLSYNAEQSRGDTHNLVCVLMAQNGLDROGAIELAGEL
WEKTLHLEFECRKNVPSWGSEIDRAVALYIQGLEDWIIANAEWSFETERYFGKDGHLVKKTRQVTLLP
VRTAA

>GME3638
MRARSFILPDLVSDCPYTLRCNSNCEAVARASEAWMLEDANLSPKRRDAFLRLRGGELTAACYPDTDE
ACLRVAADFLNFLESLDDWSDEFSMEDTCGLAQCVMCVLHDPDDFQTEKAAGKLAKSFENRERQTAGP
RCTRREFIDSMDLFFHAIAQQAQDRASGSAPSLEEYVALREDTSGCKPCFALIEYAAGMDLPDHVAHHP
TITALEREANACISWSNDLEFSYNVEQARGDTHNMIAVIMREDGRSLOEAVEYLGALCKLCIVHFEENR
AMLPSWGPEIDGEVDRYVLGLOQDWMVGALHWSEFDTARYFGDEGPAIKKHGVVTLLPRKSSS

>GME9210
MPLSSSVVAFRLPDTLGCWPWRRCLNTHYVEAKQDSASWLESFHPFGPKAQRAFNKCDENLLASLAYP
VASKDQLRAGCDLMNVEFEFVEDEYSDVENEKTVQQLADI IMDALRNPHKPRPAGESLVGEITRQEWART
IKVASEPSQRREFIETFDDYCQSVVQQAADRSONHLRDVESYLENRRENIGAKPSFALLELDMNLPDEV
IEHPTIVNLTTWAIDMIILGNDIVSYNVEQARGDDGHNVVTIVMHHYNVDVQGAMDRIAEWHQRLADQ
FLTNYNKLPSWGREIDAQVERYIQGIGNWVRANDAWSFESERYFGLNGREIEQSRWVTLLPRVSAEKP
AVV

>Ompl
MKYTSFALPDLASSCDYNLRENKYHRSVSPETKKWEFFRLSPASQADLTTYDAQRFTLLAAVCYPDAGY
POLRVCSDFLAYLFYLDNLTDDMDDKSTRSVADLVLNSLNEPETFQTQYRIGKMTSDYFKRITIQTSND
GTKKRFIDTMDSFFKSVDDQARDRLAGHIPDLESYIALRRETSGCKTCFSLIEYANNLHIPDEVISHP
HIEQMETAANDVVSFANDIYSEFNIEQSKGDTHNMI PVLMHANPDMDFLEAVSEVRDLTIKAMDRENEL
RATLPSWGLDIDKDMKVYVNGLENWMVGILFWSFETERYFGKSVRSVKATKTVNLLPSRA

>0mp 3
MATENTIASAPASTPAKQLDTPDHFILPDLVSHCTFPLVYHSNGDAVAAQSVKWLDTNCPDLNDKRRK
ALYGLOAGELTAYCYNTAPDQRLRVVSDFMNYLFHLDNISDGMMTKDTDALSDAVMNALWETEWYRPT
KKSDYVQPDEELNAGKLARDFWHRCIQDAGPGCOQARFKETLELFFEAVNIQAKARDAGVIPDLESYID
VRRDTSGCKPCWALIEYGLGIDLPDYVAEDPITKSLNQSTNDLVTWSNDIFSYNVEQSRGDTHNMIVI
LMLYHGHNLQSATDYVGDLCRQTIDDFKENRKKIPSWGPEVDDIVKQYVQGLODWIVGSLHWSFMTTR
YEFGKQGQEVKKNRYVKLLPVGEEANKW

>Omp4
MSSAPTRFLLPDLLSACPLKGSVNPYYKEAGAESSAWINSYDIFTDRKRAFFVQGCNELLVAHTYPYA
GYEEFRTCCDFINVLEFVLDEVSDEQSGSDARFTGEVFLNALRNPENDDTSKLSKISKEFRARYFKRAG
PRTAERFLOHCODYIDCVTREAELRERGEVLDLPSFTALRRENSAIRVCFCLFEYALGEDLPQEVEDD
PTFMEMYWAAADLVCWANDVYSYNKEQAQGHGGNNIVTVLMKAKDLDLOAACDYIGVYCEELMGRYLS
AKARLPSWGPEVDAAVAQYVEASGHWVRGNLDWSFETQRYFGAQHAETKETRLVTLTPATIPEDESDTG
SESE
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>Ompba

MSPDPTRIVLPDFLAACPFESSTKNPHLKAAGAESSAWVNSHVVENDRKRAAFMODIYELLVAYAFPW
ADYEDFRTMCDFINLLEVLDELSDDONGKDAGYTGKLFMDAMRNIDNGDTSELTELCREFKARY SKRV
SPQVNERFLOHLQSYTDCVAQEADLRERGEILDLESYVALRRENSAIRPCEFDLVEYIIDEDIPQEVID
HPVEFSEMYWASVDLVCWSNDVYSYNVEQAKGHGGSNVVTVLMKEKNLDLQAACDYVGVYYEELMDRYL
SAKARLPSWGPETIDAAVGKYILAEAQFVRGNLDWSEFDSPRYFGPOQHDQVKKTGIVTLTPAPKKFGSDS
GSESE

>0Omp5b
MSPAPSRIVLPDFFASCPFESSTINPHFKAAGAESSAWVNSHVVENDRKRAATLMONSYELLVAYAFPW
ASYEDFRTLCDFINLLEFVFDEVSDDONGKDAGYTSKIFMDAMRNIDNGDHSELTELCKEFKAREFSRRL
SPOVNERFLOHLOSYTDCVAQEADLRERGEILDLESYVILRRENSAVRPCEFDLVEYIMDFDIPQEVLD
HPVFSEMYWASVDLVCWSNDVYSYNVEQAKGHRGSNVVTVLMNEKNLDLQAACDYVGVYYQELMDRYL
SAKARLPSWGPEIDAAVGKYVLAEAQFVRGNLDWSFDTPRYFGPQRDQIKKSRIVTLTPAPKKEGSDS
GSESE

>0mp 6
MIAKNSEIDRFYIPDTLANWPWPRHLNPAYPEAKKASAAWLRSENAFNERSQKAFDLCDENLLASLAF
PLADLYCLRSGCDLMNCFFIFDEYSDVADPQTVRQQADIIMDAIRNPHVPRPRGEFIGGEAHRQFWER
AMQOGATPTAQRREFIDTYQQYTDAVVQOQATDRADNHIRDVEGYFTVRRDTIGAKPSFTLLEFTMDIPDE
VMGHPVIKDLSLWCIDMLIIGNDLCSYNVEQAHGDDLHNLVTIVMNQYNLDLPGAMEWIGKEHDDIAD
KFLDTFAKLPSWGPEIDPQIRRYVDGLGNWVRGNDSWSFESWRYFRGKGPEIEKTRWVDLMPTEEATI
TPKYESDSNAAQPAQST

>Omp 7

MPETFYLPDCLANWKWKRALNPNYPEVKAASSEWLRSFKAFPPKAQEAYDRCDEFNLLASLAYPLADKD
GLRTGCDLMNMFFEFVEFDEYSDVAHESEVQVQADI IMDALRNPHKPRPVGEWVGGEVTRQFWELAIKTAS
POSQKRFIETFDTYTKSVVQQAADRTQHYVRTVDEYLEVRRDTIGAKPSFAILELTMDIPDEVIHHPT
IERLAILAIDMILLGNDTASYNYEQARGDDNHNMVTIVMHQYKTDIQGALSWIEKYHKELEEEFMQLY
NSLPKWGGQIDVDIARYVDGLGNWVRASDQWGFESERYFGTKAPEIQKTRWVTLMPKKRAEGVGPEIV
DISEL

>Omp 9
MSQILHLLWSKESTSLPSTVTIGSDPQTLQLVHSPAPNVNANALEIYKIVDNFLSRCGIRLESTPLDV
EFYNECKKTLLSHYIGIHDSDKVSESWEKRYLSVGVIITTNAYGHLDNKLTKIYIALYTALATCEFDDV
FEKNVDHMSGENERFMKALPQGDVFLDAFAKVLLDAPKYFGRLASNIIVTSTLDFITSMSVDVLTKGM
KENONLHKFAMACRNMSGIAYTYAPFIFPKEVPFAIYAQCLPDMRIYINHVNDVLSFYKEDKAGETEN
LASILGOVHPSMTKYQIVOGLADDAAEADLRVRTVLSQYQPALDAYNCFROGYVSFHASSGRYRLDEL
FSEVEPEPIV

>Omp1l10
MTLPTEQVELSVCPVESSTHTTRDIMRNFLSQCQIPLORGVPLDPTFHQECANVLIEDYLKPSAAVTL
ENLPSIMSSENPFLTLGVRMASTGYAHLTHTPTRVYVALFTALLVCLDDIFPENVELMCGEFNERFIKN
ETQGEPILDAVAGLLRSTSKYFSMLSSNLIVTSALNYVTSLSLDQGLHSIKLAEHSRNFARLCRNMSG
IPEAFAAFVFPPEVPFTAYTIQCFPDLYTYANYVNDVLSEFYKEDIAGETENLVSILAQTQPNSSRYQVL
QOLADEAAAANANIRDILSDQKSILDAYDAFRVGEFVQFHIDSPRYRLAELFPCIDG

>Stehi 128017
MAAPESSAWVSSYNLFSDRKRTDFITGSNELLVSHTYPHADYDAFRTCCDFVNLLFVIDETSDDQSGK
AARRTGEVYLNAMRDPEWTDGSDLAKMTQQFRARFLRSVGPQSFRRFLRHSEDY I DCVAKEAEYRERG
QVLDMDSFKSLRRENSATIRLCFGLFEFTLGIDLPDSVFEDETFMKMYWASADMVCWANDVY S YNVEQA
KGHSGNNIVTVLMAARDIDMQAASDYVGEYYAELMEEYMTAKAELASKSFGSRDLDEDVWKYVNAMEN
WPIGNLEWSFKTNRYFGTLHDEVKRTRLVVIKPRKVVY
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>Stehi 159379
MAHPTTNPSHRLEQMESVREHIPRLOHFLGEIGYRHTTPPAPTLDFLHAHHHWIHHVLGPMTSWIVAK
LNALEDSSSTIFERAYPLSDAEMKEVLAKLTAIATFLDDSLEDEETYDDIGNFAHRVYLGEAQPTGVL
TLYHQGIQELSKMHEGDAVFRGLAVAPWITFIDACMLEKRLLTFDSKLRVSPRDLGYQRLRNSTDETS
LRAPKATPSEVEVSFPIFLRHKSGIGEAYAAATFKSSRYQELPLSREVKSMPDMIYYIELVNDLMSEY
KEQLAGETANLIHLOQHQSWKGGQGTGPYGSWTLLDTFSRLCDETRDAAFRVDELLRLDECEKIANGEL
RGEEVGLSPMDVTMAAQWREFRDGYVSWHLECQRYKLDEFIKLSTEFE

>Stehi?2
PRHINPHYQEVKKASAAWAESFGAFNPKAQHAYNACDFKRLRTGCDLMNMEFEFVFDEYSDVSSPKDVIQ
QAATIIMDALRNPYAPRPDDEWVGGEVTROQFWKRAIKTATAGAQRRFIDAFESYTQSVVQOQOAKDRHHGE
IRDVDSYLEMRRETIGAKPSEFVVLOMDMTLPDEVLAHPVIQQLSALSTDMICLGNRRLIQILWTVQDI
CSYNVEQARGDDLHNITITIAMNQFDIDIAGAMDWVVKYHAKLERKFLYLYNNGLPSWGKELDPQVERY
VCGL

>Stehib
MVRSPVSDKFCIPDTLASWPYPRILNPHYAEEKAASAAWTKGFGAFGPKAQDAFDRCDEFKRCRSGCDL
MNLFEVIDEHSDTHGEETVRKMKDVVMDAIRNPHKPRPNDEWIGGETIARQFWERAMCYASETISQRRET
DTFDEYLESVVDQAADRDSARIRDIESYINIRRNTIGAKPSEFVIMEQGMDIPDNVFENEVEQRLRMAT
IDMLCLGNDIVSYNIEQARGDDSHNIVRIVMNELDTDVPRAMDWVAQRHTQLEREFFTALSELPTWGE
PIDGWVKEYVYGLGNWVRANDOWSFESQRYFGTKGMEIMKSRWLSVLPKVRPAEVGPQLVDQSLL

>Stehi”
MAVATSVATPVPTPAYSAGRAPAKEKKIYLPDTLAEWPWPRAINPHYAEAKEESQAWAASEFNAFSPKA
QHAFNRCDENLLASLAYPLATKHGCRSGCDLMNLEFEFVIDEYSDIAPVEEVRQOKDIVMDALRNPHKPR
PEGEWVGGEVARQFWALTITNASAQSQKHFIETEFDEYLDSVVQOAEDRSESRIRDIQSYIDVRRNTIG
AKPSFALLELDMDLPDEVLAHPTIQSLSLATIDMLCLGNDIVSYNLEQARGDASHNIITIVMNELNLD
VNGAMRWVGDFHKQLEKQFFEAFNNLPKWGNAELDAQIAVYCDGLGNWVRANDQWSFESERYFGARGL
EIMETKTLAMMPIQRTEALGPQLVDDSIL
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Sequence analysis

Cop4 --MRPTARQFTLPDLFSICPLQ-DATNPWYKQAAAESRAWINSYNIFTDRKRAFFIQGSN 57
Copul -MGLPQATEFVLPDFFAPCPFTLGLTNPHADTVFPEARAWIGKFLPFS------------ a7
Copu2 -MSTMDPSEFILPDFFATCPFAFGRTNPHADVVIPEAHAWIVKHVPFVDRKRDEFIQDGF 59
Copu3 MSATPAPTEFILPNLFSVCPLTFGRSNPYYDEVIPEARANIAKYNPFVDSKRAEFVQGCN 60
* ** *: ** . ** .. * ***
Cop4 ELLCSHVYAYAGYEQFRTCCDFVNLLFVV DQNGQDARATGRIFVNAMRDAHWDDG 117
Copul -GLAWHCDPWAGKEGFRTICDFQNLLFLM EMSGEDARVVGESFIRVLKDPSVDNE 106
Copu2 QDLMPHCYPWAGKETLRTMCYLNNLLFLV DMNSDEARGFGESFIRVLNDPAVHDS 119
Copu3 ELLCSRVWPYAGREEFRTCCDFVNLLFVL DMGGADARSTCDSFIRVLNDPDAPDT 120
3k . :** * :** * : ****::*:::*_ .. ** ke e, *
Cop4 SILAKITHEFRERFVRLA--GPKTVRRFADLCESYTDCVAREAELRERNQVLGLNDFIAL 175
Copul SITAQATREFRTRIADDVATKSVWFGRFVAICKSYADATYIEAEHRENNRVLDLDDFVIA 166
Copu2 SQVMQATREFRSRITGTGVTESRWFGRFLAIFKLYINAVCAEAEDRENKRILDLDTFTVA 179
Copu3 SLIAQMTREFRARVAERA--KPGCLRRFIALCGTYVEAVCVEAELREQGRVLDLRSFILL 178
*-:*****_ _**: *___ ***** ***
Pyrophosphate sensor
Cop4 RRQNSAVLLCYSLVEYILGIDLDDEVYEDPTFAKAYWAACDFVCWA QAKGH 235
Copul RRENSAVRCCFSINEHALGIDLPDSVFEDPEFLRMYFDAVDMIVIV QAKGL 226
Copu2 RRENSAVMVFFAITEYALGIDLPDAVYEDPTFLRVYADSADMVILV QAKGL 239
Copu3 RRENSAVRCCLALAEYALGLELPDAVFNDPAFQSVYFCAADMVCWS QAKGH 238
Kok ok ok ce ke Rk ok ok k. kk ok * 4 ke Kokok ek ke kokkkok
Cop4 TGNNVVTVLMKEKDLSLQEASDYIGRECEKQMRDYLEAKSQLLQ-STDLPQEAVRYIEAL 294
Copul AGNNVVTVLEQALGVDLQAAVNRGGEMFAQKMEGYVRGRGVPPSWGAKVDADVEHFFDSV 286
Copu2 DGNNNITVLMQTLDLDLQAAVDHVGEMFSQKMEGCMRGRAMLPSWGVKVDADVERFFDAL 299
Copu3 TGNNVVTVLMQEHGIDLQAAADRVGEVFGQLMEHYTSGSRSLPTWGGKVDADAARFLEAA 298
kEk adkkdk g o kR ¥ ok : R
RY-dimer
Cop4 GYWMVGNLVWSFESQRYFGAQHERVKATHVVHLRPSSVLEASCDSDSDSDC 345
Copul DQWIVGNLEWSTETSRYLGPDHEEIMKTGRVVLRKIESKTK---------- 327
Copuz2 DQWVVGNLEWSSQSPRYLGPEHEEIMRTRRVVLRKVETEIE-------~--~ 340
Copu3 GQWVVGNLEWSFETPRYFGPDHDEVRDTHRVLLK---==-==-=--mu--- 332
. *:**** k% e **:* :*:.: * * *:

Figure S1: Alignment of Copul-3 and Cop4 (as reference) amino acid protein sequences. Typical signature motifs for class |
terpene cyclases such as the highly conserved NSE-triad and the aspartate-rich D(D/E)xxD motif are highlighted.
Additionally, a highly conserved arginine residue 46 AA downstream of the NSE motif, which is indicated as pyrophosphate
sensor and a common conserved RY-dimer ~80 AA downstream of the NSE motif, close to the C-terminus is found in all four
sequences [8-11].
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Enzyme modelling

Figure S2: Homology modeling and structural alignment of selinadiene cyclase (blue), Copul (red), Copu2 (green), Copu3
(vellow) and Cop4 (purple).
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Figure S3: Structure function analyses of copu3 revealed reliable positioning of FPP in the active sites cleft. Amino acid
sidechains in close proximity (5 Angstrom) to the docked FPP molecules (black) are shown. Sidechains are colored based on
their physico-chemical characteristics (hydrophobic - white, alkaline - blue, acidic -red, polar - green).

A B
a Copu 2 e Copd
2 Copul a Copu 2
« Copu 3 — Copu 1
+ Cop 4 « Copu3
—_— —_—
0.10 ARMSD 0.05 delta PID

Figure S4: Structural identity analysis (RMSD calculation) (A) and sequence identity analyses (B) of the Copul-3 and Cop4
sequences. Sequence identity analysis strictly differentiate sequences from distinct organisms while the structural analysis
(RMSD calculation) revealed a close structural relation between Cop4 and Copu3.
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Structure analysis and quantification

NMR spectra
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Figure S5: 8-Copaene 13C NMR data recorded in CgDs.
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Figure S6: Cubebol 13C NMR data recorded in CDCls.
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Figure S7: 5-Cadinene 13C NMR data recorded in CDCl;.
Terpene quantification
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Figure S8: Calibration curves for GC-FID based sesquiterpene quantification. Different concentrations of cubebol and

a-humulene were used for peak-area evaluation via GC-FID.
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