Supplementary dataset 4

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Colletotrichum fioriniae
PKS-Trichoderma reesei
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

Conserved motif
PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Colletotrichum fioriniae
PKS-Trichoderma reesei
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

Alignment of KS domain

SKIAITIGMSGRFPESADVEAFWDLLHQOGLDVHRPVPPDRENGELYYDVTG
SKIAIIGMSGRFPESADVEAFWDLLHQOGLDVHRPVPPDREFNGELYYDVTG
SKIAITIGMSGRFPESADVEAFWDLLHQOGLDVHRPVPPDRENGELYYDVTG
SKIAIIGMSGRFPESADVEAFWDLLHQGLDVHRPVPPDRYNGELYYDVTG
SKIAITIGMSGRFPESADVEAFWDLLHOGLDVHRPVPPDRYNGELYYDVTG
SKIAIIGMSGRFPESADVEAFWDLLYQGLDVHRPVPPDREFNGESYYDVTG
SKIAITIGMSGRFPEAADVEAFWAVLYKGLDVHRPVPKDRYDGELYYDPTG
SKIAIVAMSGREFPDAANLDEEWDVLYQGRDVHRQIPEDRFDAVSHYDATG
SKIAIVGMSGREFPESADVEAFWDLLYQGLDVHRRVPADRYNAELYYDPTG
SKIAIVAMSGREPDAADLGEEWDLLYKGRDVHRQIPEDRENAELHYDATG
SKIAITIGMSGRFPEAADLDSEWSLLEQGVDAYRPVPPDRFDAHAHHDETG
SKIAITGMSGREFPEAADLDSEWSLLEQGVDAYRPVPPDRFDAHAHHDETG
SKIAITIGMSGRFPEAADLDSEWSLLEQGVDAYRPVPPDRFDAHAHHDETG
-KIAITGMSGREFPEAADLDSEWSLLEQGVDAYRPVPPDRFDAHAHHDETG
SKIAITIGMSGRFPEAADLDSEWSLLEQGVDAYRQVPPDRFDAHAHHDETG
SKIAITGMSGREFPEAADLDSEWSLLVOGVDAYRPVAPDRFDAHAHYDETG
SKIAITIGLSGRFPDAPSPEHEWNLLYQGLDVHREVPPDRWNWKTHVDLTG
SKIAITIGLSGREFPEAQDTEAFWDLLYKGLDVHREVPPDRWDVEAHVDMEG
SKIAITIGMSGRFPEADGIEAFWDLLYKGLDVHKKVPPERWDVDAHVDLTG
SKIAITGMSGREPEADGVEAFWDLLYKGLDVHKTVPPDRWDVDAHVDLTG

DPAQRLXL

KRKNTCKVMHEEWINDPELFDAKFEN 1 SPKEAED e ClONlNIR TAVEA L
KRKNTCKVMHECWINDPCLFDAKFEN ISPKEAEQ Ny CONNNIR TAYEA L
KRKNTCKVMHEEWINDPEEFDAKFEN 1 SPKEARD N clONlNIR TAVEA L
KRKNTCKVMHECWINDPCLFDAKFEN ISPKEAEQ Ny CONNNIR TAYEA L
KRKNTCKVMHECWINEPELFDAKFEN 1 SPKEARQ NS ClONlNIR TAVEA L
KRKNTCKVMHEGCWINEPCLFDAKFEN ISPKEAEQ Ny CONNNIr TAYEA L
KKKNTCKVMHECWINEPELFDAKFEN 1 SPKEARQ NS clONlNIr TAYEA L
RRKNT SKVMNEGCWIEEPEEFDAKFEN 1 SPKEARD e clONlNl- TAYEA T
KRKNT SK IMHECWINEPELFDAKFEN 1 SPKEAEQ NS clONlNIR TAVEA L
RRKNT SKVMNGCETIKEPCEFDARFENVMSPKEARD e clNl- TAYEA T
RRKNT SKVLGECWINQPEEFDPKFES 1 SPKEARD N SAOlNI» TAVEAT
RRKNESKVLCEEWINQPELEDPKEE S 1 SEKEAED N SROImNI 0 TAVEAT
RRKNT SKVLGECWINQPEEFDAKFE S 1 SPKEARD N SAOlNID TAVEAT
RRKNESRVLGEEWINQPELEDPKEE S 1 SEKEAED JSRmNI 0 TAVEAT
RRKNT SRVLGECWINQPEEFDAKFES 1 SPKEARD SRl TAVEAT
RRKNESKVLCEEWINQPELEDPKEE S 1 SPKEAED N SAOmNE 0 TAVEAT
KKRNT SOV PYEEHT PEPELFD PREFNVEPREA L ANEClNlN TAYEA L
NKRNESKVQYBCWIREPELED PREENVSBREAT O AN SROINNE TAVEAF
TKRNESKV PYGCWINEPCHUFDARFFENVSEREA LD AR RN SAVEAT
TKRNESKVPFECWINEPEMEDARFENMSPREA L ADMONNNI TAYEAL



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Colletotrichum fioriniae
PKS-Trichoderma reesei
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

Conserved motif
PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Colletotrichum fioriniae
PKS-Trichoderma reesei
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

EAAGVVADRTPSTORDRVGVEYGMTSDDYREVS---CGONVDTY—-—-————
EAAGVVADRTPSTORDRVGVEYGMTSDDYREVS---CGONVDTY—-——--—
EAAGVVADRTPSTORDRVGVEYGMTSDDYREVS---CGONVDTY-—-————
EAAGVVADRTPSTORDRVGVEYGMTSDDYREVS---CGONVDTY—-——--—
EAAGVVADRTPSTORDRVGVEYGMTSDDYREVS---CGONVDTY—-—-————
ESAGVVADRTPSTORDRVGVEYGMTSDDYREVS---CGONVDTY—-——--—
ESAGVVAGRTPSTORDRVGVEYGMTSDDYREVRASVCKPQCKPFPYTKAN
EMAGIVPDRTPSTORDRVGVEYGMTSDDWREVN---SGONVDTY—-——--—
EMAGIVADRTPSTORDRVGVEYGMTSDDYREVS---CGONVDTY-—-————
EMAGIVPDRTPSTORDRVGVEYGMTSDDWREVN---SGONVDTY—-——--—
EMAGVVPDRTQSTORDRVGVEYGMVSDDWREIN---SGONIDTY--————
EMAGVVPDRTQSTORDRVGVEYGMVSDDWREIN---SGONIDTY-—-—----
EMAGVVPDRTQOSTORDRVGVEYGMVSDDWREIN---SGONIDTY--——-—
EMAGVVPDRTQSTORDRVGVEYGMVSDDWREIN---SGONIDTY-—————
EMAGVVPDRTQOSTORDRVGVEYGMVSDDWREIN---SGONIDTY--————
EMAGMVPDRTQSTORERVGVEYGM--—-----"""""""""""""-—-————
EMAGEVPDSTPSTOKDRVGIEYGMTSDDYREIN---SGODIDTY--————
EMAGEFIPDSTPSTOKNRVGVEYGMTSDDYREIN---SGQDIDTY-—-————
EMAGEVPNSSPSTORDRVGIEFMGMTSDDYREIN---SGODIDTY--————
EMAGEFIPNSTPSTORDRVGIEYGMTSDDYREIN---SGQDIDTY-—-————

GPS  DTACSSSL
FIPGENRAFTPCK INYFEK Y ClGv S VNSRRI~ A THLACN S TWRNEC
FIPGENRAFTPCK INY FER Y v s VRIUNSRRa ~ A T HL ACN S THRNEE
FIPGENRAFTPCK INYFEK Y C[Gv S VUSRI~ A THLACN S TWRNEC
FIPGENRAFTPEK INY FER Y v s VISR~ A T HL ACN S THRNEE
FIPGENRAFTPCK INYFEK Y ClGv S VUSRI~ A THLACN S TWRNEC
FIPGENRAFTPEK INYFER Y v s ViRIUNSR i~ A THLACN S THLNEE
LTTGENRAETPCK INYFEK Y ClGv S VNSRRI~ A THLACN S TWRNEC
FIPGENRAFTPCR LNY FEKF S~ S T RIUNSR T A 1 EMACN S LWRNDE
FIPGENRAFTPCK INYFEK Y C[GvS VUSRI~ A THLACN S TWRNEC
FIPGENRAFTPCR LNY FEKF S~ s ViRUNSRRa ~ A1 HL ACN S LIWRNDE
FIPGEIRAFTPGRINYHFKF ST TVIIUNSRE I~ A T HVACN S LWRGDE
FIPGETRAFTPCR INVHEKF ST TV~ A T EVACN S LWRGDE
FIPGEIRAFTPGRINYHFKF ST TVIIUNSRE I~ A T HVACN S LWRGDE
FIPGETRAFTPCR INVHEKFS[GaT TViRIUNSRR ~ A 1 HVACN S LWRGDE
FIPGEIRAFTPGRINYHFKF ST TVIIUNSRE I~ A THVACN S LWRGDE
FTOGETRAFTPER INVHEK F S| T TV RIS~ A 1 HVACN S LWRGDE
FIPGENRAFTPGRINYHEKF SV S VNS S A T HMACNALWKNDE
FIPGENRAFTPGRINY YFKF SRV S VNSRRI~ A T HVACN S LWRNEC
FIPGENRAFTPGRINY YFKF SV S VUSRI~ A THLACNA TWRNDC
FIPGENRAFTPGRINY YFKF SRV S VNSRRI A A T HLACNA IWRNDC



Conserved motif
PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Colletotrichum fioriniae
PKS-Trichoderma reeseli
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Colletotrichum fioriniae
PKS-Trichoderma reesei
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

GYCRAD
DTATAGGTNVMSNPDSEFVGLDRGYEFLSRTGNCHTEDDDADEMGIRVABA Y GT
DTATAGGTNVMSNPDSEFVGLDRGYFLSRTGNCHTEDDEADCMOIVI AV CT
DTATAGGTNVMSNPDSEFVGLDRGYFLSRTGNCHTEDDEADE)GIRVADA Y GT
DTATAGGTNVMSNPDSEFVGLDRGYFLSRTGNCHTEDDEADCMOIVI AV CT
DTATAGGTNVMSNPDSEFVGLDRGYFLSRTGNCHTEDDEADE)GIRVABA Y GT
DTATAGGTNVMTNPDSEFVGLDRGYFLSRTGNCHTEDDEADCMOIVI AV CT
DTAVAGGTNVMSNPDSFVGLDRGHELSRKGNCNNEDDEADE)GIRVAD VAT
DTATAGGTNVMTNPDNFAGLDRGHEFLSRTGNCNTEDDGADEMOIV, GV CT
DTAVAGGTNVMSNPDSFAGLDRGHELSRTGNCNTEDDAADEIGIRVABN Y GT
DTATAGGTNVMTNPDNFAGLDRGHEFLSRTGNCNTEDDGADEMOIVI, GV CT
DTAVAGGVNVLTNPDIFAGLDRGHELSTTGNCKTEDDDADEMGIVA GV GT
DTAVAGGVNVLTNPDIFAGLDRGHEFLSTTGNCKTEDDDADCMOIVI,CVGCT
DTAVAGGVNVLTNPDIFAGLDRGHELSTTGNCKTEDDDADEMGIVA GV GT
DTAVAGGVNVLTNPDIFAGLDRGHELSTTGNCKTEDDDADEMGIVA YV GT
DTAVAGGVNVLTNPDIFAGLDRGHELSTTGNCKTEDDDADE)GIRVN YV GT
DTAVAGGVNVLTNPDIFAGLDRGHELSTTGNCKTEDDDADEMGIVAN YV GT
DTATAGGTNVLTNPDNHAGLDRGHELSRTGNCNTEDDAADEHGIRVN GV GT
DSAVAGGVNILTNPDNHAGLDRGHELSRTGNCTTEDDGADEMOGIVANG TGS
DTAISGGVNLLTNPDNHAGLDRGHELSRTGNCNTEDDGADEMGIRV GV GT
DSAITGGVNLLTNPDNHAGLDRGHELSRTGNCNTEDDGADENMOVINGYVGS

VILKRLEDATADHDPILGVISGALTNHSADAVSITRPHSGAQEEIFEFSKLL
VILKRLEDATADHDPILGVISGALTNHSADAVSITRPHSGAQEEIESKLL
VILKRLEDATADHDPILGVISGALTNHSADAVSITRPHSGAQEEIFEFSKLL
VILKRLEDATADHDPILGVISGALTNHSADAVSITRPHSGAQEEIESKLL
VILKRLEDATADHDPILGVISGALTNHSADAVSITRPHSGAQEEIFEFSKLL
VILKRLEDATADHDPILGIISGAYTNHSADSVSITRPHSGAQEEIESKLL
VVLKRLEDAMADHDPILGVISGAHTNHSAESVSITRPHSGAQEEIFEFSKLL
IVLKRLEDAEADNDPILGVIAGAYTNHSAEAVSITRPHAGAQEYIESKLL
VVLKRLEDAVADHDPILGVILGAHTNHSAESVSITRPHCGAQEEIEFSKIL
ITLKRLEDAEADNDPILGVILGAYTNHSAEAVSITRPHAGAQEYIESKLL
VILKRLEDAVMDKDPILAVLNSAYTNHSAEAVSITRPHAGAQELIFESKLL
VILKRLEDAVMDKDPILAILNSAYTNHSAEAVSITRPHAGAQELIESKLL
VVLKRLEDAVMDKDPILAVLNSAYTNHSAEAVSITRPHAGAQERIFESKLL
VILKRLEDAVMDKDPILAVLNSAYTNHSAEAVSITRPHAGAQELIESKLL
VILKRLEDAVMDKDPILAVLNSAYTNHSAEAVSITRPHAGAQELIFEFSKLL
VILKRLEDATIMDKDPILAVLNSAYTNHSAEAVSITRPHAGAQELIFEFSKLL
VVLKRLEDATADNDPIQAVIAGAYTNHSAEAVSMTRPHSGAQAFIEDKLL
VVLKRLEDAQADNDPIYGVIAGAYTNHSAEAVSITRPHAGAQAFIEFDKLL
IVLKRLEDAEADNDPILGVINAAYTNHSAEAVSITRPHVGAQAFIENKLL
IVLKRLEDAEADNDPILGVINAAYTNHSAEAVSITRPHVGAQAFIENKLL



Conserved motif
PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Colletotrichum fioriniae
PKS-Trichoderma reeseli
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

Conserved motif
PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Colletotrichum fioriniae
PKS-Trichoderma reesei
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

EXHGTGTXXGDA
TESGVHBHQVSY 1 i isICiNeIROINeA T £l TSVENCFAPSTSPR-RLPHESE
TESGVHBHQVSY I isIeINeIROINENA T EMTSVLNCFAPSTSPR-RLPHESL
TESGVHBHQVSY I i iICANeIROINeA T EM TSVENCFAPS TSTR-RLPHESE
TESGVHBHQVSY I ileIReIROINeNA T EMTSVLNCFAPSTSPR-RLPHESE
TESGVHBHQVSY I Y iICANeIROINeA T EM TSVENCFAPSTSPR-RLPHESE
TESGVHBHQVSY I YisIeIReaROINENA T EMTSVILNCFAPS THPR-RLPHESL
CESGVHBHQV S¥ VI ICINeIROINeA T £l TSVENCFAPS TGPR-RLPHESE
RESGIDEYDVSYVVeIeINOINaNA T EMS SVLK TEAPTSGRGSRSPDOSH
TESGVHBHHVSY I I isICiNeaROINeA T ENASVE K VEFAPS PTAG-RLPHESE
RESGTDEYNVSY I VIO T EMTSVLK TEAPTSGFGGRLPHON
RETGIHPHDVSY I PlVISIeINeNOINENA T EMSSVLRTEAPDTG---RLSSQOTH
RETGIHPHDVSY I VI lCINeINOINENA T EMSSVLRTEAPDTR- - -RLSSQTH
RETGINPHDVSY I PVl eNOINENA T EMSSVLRTEAPDSG---RLSNOTH
RETGIHPHDVSY I VI lCINeINOINENA T EMS SVLRTEAS DT S— - -RLSNQTH
RETGIHBHDVGY I ElGICIeIONaNA T EM S SVERTEAPGTG---RLSSQPE
RETGIHPHDVSY I VI lCINeINOINENA T EMS SVLRTEAP DTG~ -RLSNQTH
NEAGVHPNDVSY I DY leINepRoINaDa EMTSVL DTEAPDHG- - -RKPEQTH
NENDYDPKEVSY T DYl CiepROINaNY EMTSVL DVEAPDYR---RGPSQSH
NDTNTNPHE I GY VUi epRoINaDa EMOSVL DVEAPDYR- - -RGPANSH
NDTNTNPHEVSY ViV CIeIROINaNY EMOSVL DVEAPDCR- - —-RGPANSH

GSXKXNXGHXE
B TRANVEEsBsASCVSALTRVL LMMEKN T TPPHCGT
B TR~ VEEsBsASGVSALTKVLLMMEKN T TPPHCGT
HLERTRANVEESEsASGVSALIKVLLMMEKN I TPPHCGT
B TR~ VEESBsASGVSALTKVL LMMEKN T TPPHCGT
HLERTRANVEESEsASGVSALIKVL LMMEKN I TPPHCGT
B TR~ VEE B sASGVSALTKVL LMMEKN T TPPHCGT
LR RN VEESEsASGVTSHIKVL LMMEKNMIPPHCGT
B AR NVEE B sASCGVVALTKTLLMLONSTIPPHCGT
YR TRANVEESEsASGVTALIKVL LMMOKSLIPPHCGT
B VRN VEECESASE T TALTKTL LMMEKNMIPPHCGT
B AR sNVEEcEAASGVTSHIKVL LMMKENTIPPHCGT
B AR sNVEEcBAASGVTSHIKVL LMMKENTIPPHCGT
B AR sNVEEcEsASGVTSHIKVL LMMKHNMIPPHCGT
B AR SNVEECESASGVTSHIKVL LMMKENTIPPHCGT
B AR sy T EEcEsASGVTSUIKVL LMMKENTIPPHCGT
B AR SNVEECESASGVTSHIKVL LMMKENTIPPHCGT
IR sy T EEcEsASGVTALIKVLMMMRKSTIPPHCGT
B AR sy T8 cEsASGVCALLKVLMMMRKNTIPPHCGT
YL AR sy T EEcEsASGVTSLVRVL LMLKONMIPPHCGT
B AR sNVEECEsASGV T SEVEVL LMMKONMIPPHCGT



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reeseli
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

Alignment of AT domain

FVFSGQGIQYSAMGQHLLH—FTIFRDEVHAYDILAQRHGFPSIMPLIDGS
FVFSGQGIQYSSMGQHLLH—FTIFRDEVHAYDILAQRHGFPSIMPLIDGS
FVFSGQGIQYSAMGQHLLH—FTIFRDEVHAYDILAQRHGFPSIMPLIDGS
FVFSGQGIQYSAMGQHLLH—FTIFRDEVHAYDILAQRHGFPSIMPLIDGS
FVFSGQGIQYSAMGQHLLH—FTIFRDEVHAYDILARRHGFPSIMPLIDGS
FVFSGQGIQYSAIGRHLLH—FTIFRDEVNSYDILAQRHGFPSIMPLIDGS
FVFSGQGIQYGAMGKHLLH—YTIFRGEIDSYDILAQRHGFPSIMPLVDGS
FAFSGQGIQYSAMGQHLLQ—FASFRDEIDSYDRLAQRHGFPSILPLIDGS
EVESGOGAQY SGMGKEYENSFSLERSEIQSYDRIGOSQGEPSILPLITGE
FEVESGOGAQYRGMGKEYFTSFTAFRSETIMSYDSTAQAQGEFPSILPLIRGE
EVESGOGAQYAGMGRHLFHNNHTFRTQILACNQICLSHGEPSTILEIFKQD
EVESGOGAQYAGMGRHLFONNHTERTQILACNQICLSQGEPSILEIFKQD
EVESGOGAQYAGMGRHLFONNHTERTQILACNQICLSQGEPSILEIFKQD
EVESGOGAQYAGMGRHLFONNHTERTQILACNRICLSQGEPSILEIFTQD
EVESGOGAQYAGMGRHLFONNHAFRTQILACNQICRSQGEPSILEIFEQD
EVESGOGAQYAGMGRHLFONNETERTQVLACNQICLSQGEPSILDIFNQG
FIFTGOGAQYAGMGKOFFESEFSQERSDILRENGIAQSQGEPSFLPLIDGS
EVETGOGAQYTGMGKOLYEDCATERSTIHRLDCIAQSQGEFPSILPLIDGS
EVETGOGAQYSGMGKOLYEDCATERSITHREDCIARSQGEPSITHLIDGS
FIFTGOGAQYAGMGKDLFHHNKQEFRDNVEHLDRIALSHGEFPSIMPLIDGS

VDIEDLEPLVVQLGTVCVOMALASLWMALGMRPAYVVGHSLGHYAALKVA
VDIEDLEPLVVQLGTVCVOMALASLWMALGMRPAYVVGHSLGHYAALKVA
VDIEDLEPLVVQLGTVCVOMALASLWMALGMRPAYVVGHSLGHYAALKVA
VDIEDLEPLVVQLGTVCVOMALASLWMALGMRPAYVVGHSLGHYAALKVA
VDIEDLEPLVVOQLGTVCVOMALASLWMALGMRPAYVVGHSLGHYAALKVA
VDIEDLEPLVVQLGTVCVOMALASILWIAFGMRPAYVVGHSLGHYAALKVA
VAIEHLEPLVVQLGTVCVOMALASIWIAFGMQPSYVVGHSLGHFAALKVS
SNIDDLEPLVVOQLGTTCVOMALASFWMSLGMOPAYVVGHSLGHYAALKVA
AEVESSSPVETQLSLACLOMALAKLWKSFGIEASEFVLGHSLGHYAALNVA
VEADSLSPVEIQLGLTCLOMALAKLWKSFGVEPGFVLGHSLGHYAALHVA
VDMNSLEPLLVOLGTTCLOMSLVAFWKSLGVTPDFCIGHSLGEYAALQAA
VDMNSLEPLLVQLATTCLOMSLVSFWKSLGVTPDFCIGHSLGEYAALQAA
VDMNSLEPLVVQLATTCLOMSLVSEFWKSLGVTPDFCIGHSLGEYAALQAA
VDMNSLEPLVFOLGTTCLOTSLVSFWKSLGVTPDFCIGHSLGEYAALQAA
VDVNSLEPLLVOLGTTCLOMSLVSEFWKSLGVTPDFCIGHSLGEYAALQAA
VEMNNLEPLVVQLGTTCLOMSLVSFWKSLGVTPDFCIGHSLGEYAALQAA
MPIEEMSPVITOLGTTCLOMALANLWASWETRPTEFVMGHSLGEYAALYVS
MPVEELSPVVTQLGTTCLOMALVDYWKGLGVTPAFVLGHSLGDYAALNSA
VPVEGLSPVVTOQLGTTCLOMALVDYWRGLGVSPAFVLGHSLGDYAALNAA
VPVEELSPVVTOQLGTTCLOMALTKLWISLGVTPSEFVLGHSLGEYAALNAA



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

GVLTASDTIYLVAMRARLLONKCSRGSHAMLATRSSAAETIQAHLDEGIHD
GVLTASDTIYLVAMRARLLONKCSRGSHAMLATIRSSVAEIQAHLDEGIYD
GVLTASDTIYLVATRARLLONKCSRGSHAMLATRSSAAETIQAHLDEGIHD
GVLTASDTIYLVAMRARLLONKCSRGSHAMLATIRSSAAATIQAHLDEGIHD
GVLTASDTIYLVAMRARLLONKCSRGSHAMLATRSSADEIQAHLDEGIHD
GVLTASDTIYLVAMRARLLONKCSRGSHTMLAIRSSADEMQAYLDEDIYD
GALTASDTIYLVGMRARLLONKCSIGSHAMLAVRSSAEDVQAYLDADVHD
GVLTASDTIYLVGMRARLLOEKCSRGSHAMLATIRSSVDQIQPYLDAALHD
GVLSASDTIYLTGTRAQLLLDNCEAGSHAMLAVRASVLOIRQFLNANIHE
GVLSANDTIYLTGIRAQLLVDKCOAGTHSMLAVRASLLOIQQFLDANIHE
GVLSVSDTIYLTGIRARMLOQEKCSAGSHAMLAVRAPLARVNALLDPATHE
GVLSVSDTIYLTGIRARMLOEKCSAGSHAMLAVRAPLARVNALLDPATHE
GVLSVSDTIYLTGIRARMLOEKCSAGSHAMLAVRAPLARVNALLDPATIHE
GVLSVSDTIYLTGIRARMLOEKCSAGSHAMLAVRAPLARVNALLDPGIHE
GVLSVSDAIYLTGTRARMLOEKCSAGSHAMLAVRAPLARVNALLDPATIHE
GVLSVSDTIYLTGIRARLLOKKCSAGSHAMLAVRAPLAQVHGFEFNPSIHE
GTLTAFDTIYLCGRRAQLLEGKCKVGTHAMLAVRSALSEITPFLNPGIHE
GVLSTSDTIYLCGRRAQLLTOOCOMGTHAMLAVKAAVSEIQHLLDPDVHA
GVLSTSDTIYLCGRRAQLLTEQCOMGTHAMLAVKAALSDIQHLLDAEAHA
GILTNSDTIFLAGRRAQLLTEQCKVGTHAMLAVKSSVAQVKQFLDDGAAE

IACINGPODTVVSGCIDDIDRLESQKLMDKGIKATRVNVPFAFHSAQVDP I
IACINGPODTVVSGCIDDIDRLESQKLMDKGIKATRVNVPFAFHSAQVDPI
IACINGPODTVVSGCIDDIDRLESQKLMDKGIKATRVNVPEFAFHSAQVDP I
IACINGPODTVVSGCIDDIDRLESQKLMDKGIKATRVNVPFAFHSAQVDPI
IACISGPODTVVSGCIDDIDRLESQKLTDKGIKATRVNVPEFAFHSAQVDP I
IACINGPODTVVSGCIDDIDRESQKLMDNRIKVTRVNVPFAFHSAQVDPI
IACINSPODTVVSGRVDDIDRLESERLLDKGIKATRVNVPFAFHSSQVEP I
VACINGPODTVVSGCVDEISSLAQKLTDNGVKATRVEVPEFAFHSAQVDPV
VACINGPREVVISGKVADVNQLAERLAADNIKATRVOVPYAFHSAQVDPT
VACVNGPREVVISGRVADIDQLVGLLSADNIKATRVKVPFAFHSAQVDPT
VTCLNGPODVVIGGRVADVEELEKELAKQDIKAVKVSVPEFAFHSTOVEPT
VTCLNGPODVVIGGRVADVEALEKELAKQDIKAVKVSVPFAFHSTOVEPRPT
VTCLNGPODVVIGGRVADVEELERELAKQDIKAVKVSVPEFAFHSTOVEPT
VTCLNGPHDVVIGGRVADVEDLEKELAKEDIKAVKVSVPFAFHSTOVDPTI
VTCLNGPRDVVVGGRVADVEELEKELAKQDVKAAKVSVPEFAFHSTOVDPT
VTCLNSPHDVAIGGLVADIEDLERELAENNIEAVKVSVPFAFHSTOVEPRPT
VACINAPGETVISATSONIDALSEQLVAAGIKVTKLKVPFAFHSSOVEPT
VACINGPTETVISGLSGRIDELAQQCSSONLKSTKLKVPFAFHSAQVDPT
VACINGPTETVISGLSGHIDELAEQLTGQSLKSTKLKVPFAFHSAQVTPT
IACINAPSETVISGAVGKIEQLAEKLTNEGFKATKLKVPFAFHSAQVEPI



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reeseli
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

LDELEATASQVEFHAPRVAIGCPLLGKTFTAGETPSLEAKHIRRHCRETNV
LDELEATASQVEEHAPRVAVGCPLLGKTFKAGETPSLEAKHIRRHCRETV
LDELEAVASQVEFHAPRVAIGCPLLSKTFKAGETPSLEAKHIRRHCRETNV
LDELEATASQVEEHTPRVAIGCPLLGRTFKAGETPSIEANHIRRHCRETV
LDELEATASQVEFHAPRVAIGCPLLGKTFKAGETPSLEANHIRRHCRETNV
LDELEATASQVEEHTPRVAIGCPLLGKTEFVAGETSSLGADHIKRHCRETV
LDELGATASQVKEHSPCVPIGCPLOGKSLLPGETLTSEASHVKRHCRQTNM
LDELEATASHVTEHSPRVPIGCPLLGKTFHIGETPSFDAKHISRHCREAV
LSDLDVAASRVIEHSPOIPVLCALEASIFRPGDHGSIGPLHIQRHCRETNV
LSDLDTAASRVTEHSPQIPVLCALDSSVISPGNHGVIGPLHLOQRHCRETV
LGEFCDAARGVPEQTONIPVISTLLGEVVQPEATGVFGPGYLKRHCREPV
LGEFCDAARGVPEQTQTIPVVSTLLGEVVQPEAAGVEGPGYLKRHCREPV
LGEFCDAARGVPEQTQTIPVISTLLGEVVHPETTGVFGPGYLKRHCREPV
LGEFCAAARGVPEQTONIPVISTLLGEVVQPETTGVEGPEYLKRHCREPV
LGEFCAAARGVPEQTQOSMPVISTLLGEVVQPETTGVEGPEYLKRHCREPV
LDEFCAAAESVOEQTOQRIPVISTLLGEVVLPEAKAVEGPEYLKRHCREPV
LEELTNAAKGVKEHKPSIPLVSPLLGEVINERNYEQLGGKYLSRHCRETV
LESFEESAQGVIFHEPAVPEFVSALNGEVITESNYSVLGPTYMVKHCREAV
LDPFEDKAQGVVEHKPSVPEFVSALTGEVITEENYEVLGPRYMVKHCRETV
LESLAETAQGVIFRKPTIPYVSALLGNVIDESNAHMLEASYLTRHCRETV

NELDVLRSAKDDGEVSE--KTAWIEIGPHTVCSNLVKANINQDITAVPSL
NELDVLRSAKDDGEVSD--KTAWIEIGPHTVCSNLVKANINQDITAVPSL
NELDVLRSAKDDGLVSE--KTAWIEIGPHTVCSNLVKANINQDITAVPSL
NEFDVLRSAKDEGEVSE--KTAWIEIGPHTVCSNLVKANINQDIVAVPSL
NELDVLRSAKDDGEVSE--KTAWIEIGPHTVCSKLVKANISQDIVAVPSL
NERDILRSAKGDGLISE--KTAWIEIGPHTVCSTLLRANINQDIVAVPSL
NERGILOSAKSDGLVSE--KTAWIEIGPHTVCSMLVKANINHDVTAVPSL
NERGILQOSAKEEGVISE--KTTWIEVGPHTVCSNLVKANLGODITAVPSL
NEEGALKAAEREGLITASGSTLWIEIGPHTVCSTFLKASLG-————————
NEEGALHAAEREKIINKT-STLWIEIGPHVVCSTFLKSS-———-—-——-————
NEAAAVEAARDANVIHA--GTVEVEIGPHPVCLALLKSNMGPDAVTLASL
NEAAAVQAARDANVIHA--GTVEVEIGPHPVCLALLKSNMGPDAVTLASL
NEAAAVOAARDANLIHA--GTVEVEIGPHPVCSALLKSNMGPDAVTLASL
NEAAAVQAGRDANLIHA--GTVEVEIGPHPVCLALLKSNMGPDAVTLASL
DEAAAVRAGRDANLIHA--GTVFVEIGPHPVCLALLKSNMGPDAVTLASL
NETAAAQAGKDANIINS--ASVFIEIGPHTVCSALLKSNIGPNAVTLPSL
NELAATEASRHAKLMSD--KTVWIEIGSHTICSGMIKSTLGPQANTVASL
NELGALEATRHAKLMDD--ATLWVEVGSHPICSGMIKSTFGPQATTVPSL
NELGGLEATRHAKLMNE--TTVWLEVGSHPICSGMIKSTFGPQATTVASL
NELGALEATRHASLMND--KSLWVEIGSHPVCSGMVKSTFGPQAATIPSL



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reeseli
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

MRNKDGWQVL————===—————~—
MRNKDGWQVLA-———————————
MRNKDGWQVLA-———————————~—
MRNKDGWQVLA-———————————
MRNKDGWQVLA-————————————
MRNKDGWQV—-—————————————
MRSHDGWQVL————=—==——————~—
VRKKDG-————————————————

RRDDDPWKILSNSLSTLHLAGVE
RRDEDPWKIISNSLSTLHLAGVE
RROEDTWKVEFSNSLSALYTSGI-



Alignment of PP-Binding domain

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reeseli
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

K---IVAEEIGIPSASV-DNGLVEADYGVDSLLSLSISGR
K---IVAEEIGIPSASV-DNGLVEADYGVDSLLSLSISGR
K---IVAEEIGIPSAGV-DNGLVEADYGVDSLLSLSISGR
K---IVSEEIGIPSASV-DNGLVEADYGVDSLLSLSISGR
K---IVSEEIGIPSASV-DNGLVEADYGVDSLLSLSISGR
ALFKIVSEEIGIPSASV-ONDLVEADYGVDSLLSLSISGR
AVLRILSEEIGIPLTSL-QYDLVEADYGVDSLLSLTISGR
AVIKILSEEIGIPLGSI-QODDLAFADYGVDSLLSLTISGR
PLLRILSEEIGLSLSDLNDDDLDEADHGVDSLLSLTLTGR
PLLRILSEEIGLGLDVLSDDELDEADHGVDSLLSLTITGR
RILAILSKEIGLSMETL—TDDLVFADYGVDSLLSLTITGR
RILATLSKEMGLSMETL-TDDLVETDYGVDSLLSLTITGR
RILAILSEEIGLSMEIL—TDDLVFADYGVDSLLSLTITGR
RILAILSEEIGLSLETL—TDDLVFADYGVDSLLSLTITGR
I—LVMLAEEIGLSLETL—TDDLVFADYGVDSLLSLTITGR
RILVILAEEIGLSLETL—TDDLVFADYGVDSLLSLTITGR
I————LAGEIGLSEAEL—SDDLVFSDYGVDSLLALTITGK
L——NILAEEIGLSTSEM—TDDLNFADYGVDSLLSLTVTGR
L——EILAAEIGLSEAEM—TDSLNFADYGVDSLLSLTVTGR
L——EILAAEIGLSESEM—TDGLNFADYGVDSLLSLTVTGR

LREELDLDVESSAFETCATLADLAAQ-
LREELDLDVESSAFETCATLADLAAHL
LREELDLDVESSAFETCATLADLAAHL
LREELDLDVESSAFETCATLADLATHL
LREELDLDVESSAFETCATLADLATHL
LREELDLDVESSVFEETCATLADLATHL
LREELDLDIESSVEETCATVGDFAVH-
LREELDLDVESSVFEEACATFADFIAHL
MREDLGIDVDSSAEITCPTLGQLKKE -
MREELGLDVESTAFMNCPTLGSE-—---
IREELGLDMDSSIETHYSTLGELKAFL
IREELGLDMDSSIEFTHYSTLGELKAFL
IREELGLDMDSSIETHYSTLGELKAFL
IREELDLDMDSSIETHYSTLGELKEF-
IREELGLDMDSSIETHYSTLGELKAFL
IREELDLDVDSSTETNCSTLGEL----
FREQLNLDFESSIEMDYPTVKDEK-—--
YREEIGLDLDSSVEVDQPTIKDEFKQM-
YREELNLDLESSVEMDYPTIKDEFKAYL
YREELNLDFESSVEMDYPTIKDFKAYL



Alignment of PS-DH domain

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

H--------——————- VVNGNRVCSSSLYTDEFGVTLGSYILEKY
Hi----—-"""""""-"- VVNGNRVCSSSLYTDFGVTLGSYILEKY
L __________________________________________________
Hi----——""""-"- VVNGNRVCSSSLYTDEFGVTLGSYILEKY
H--------——————- VVNGNRVCSSSLYTDEFGVTLGSYILEKY
Y--------------=---=---=-—-—-"—-—-—"—"—"—"—"—"—"—"—"—"—"—"——"————= ILETY
H--------————— VVNGNRVCTSSLYADFGVTLGTYILDKY
Hi----——""""-"- VVNGNRVCTSSLYTDFGVTLGNYILEKH
A __________________________________________________
Hi----——""""-"- RVNGVKVCTSSVYADVGLTLGKYILDNY
Q--—--——-—————————-———- GHKVNGEMLCTSSLYAEIGMTLGRQLLEKY

V--TIVVQSDFGSARLADVAQGHKVNGEMLCTSSLYAEIGMTLGRHLLEKY
V--TIVVQSDFGSARLADVAQGHKVNGEMLCTSSLYAEIGMTLGRQLLEKY

oQ--—--———————"———-- GHKVNGEMLCTSSLYAEIGMTLGRQLLEKH
R-——-—————-——————— GHKVNGEMLCTSSLYAEIGMTLGRQLLEKY
F- GHKVNGEMLCTSSLYAEIGMTLGRQLLEKY

K-ATVITETDISDPDLCPVILGHKVNGTPLCPSSLYADIAQTLAEYLIDNEF
NSASVLIENDIADPELNRVIQGHKVNGAALCPSSLYADIAQTLAEFLVDKY

P ELNRVIQGHKVNGVALTPSSLYADIAQTLVDHLITKY
pr———m—- DLNRVIQGHKVNGVALTPSSLYADIAQTLVDHLITTY
RPDLOGHAVDVQDMVVNKALVHKE-——-—— GPTMLLRIDVVLDTTDSKAASM
RPDLOQGHAVDVQDMVVNKALVHKE--—-—-- GPTMLLRIDVVLDTTDSKAASM
-—-—-—-QGHAVDVQDMVVNKALVHKE -—--- GPTMLLRIDVVLDTTDSKAASM
RPDLODHAVDVQDMVVNKALVHKE-—-—-—- GPTMLLRIDVVLDMTDSKAASM
RPDLODHAVDVQDMVVNKALVHKE-——-—— GPTMLLRIDVVLDMTDSKAASM
RPDLKDHSVDVQDMVVNKALVHKE-—-—-—- GSTMLLRINVILDMTDGKAASM
RADLKDHSVDVQEMVVNKPLVHKE-——-—-— GLPMLLRIDVVHDMTASKSATM
RVDLKDHSVDVQKMVVHKALVHKE-—-—-—- GOPMLLRIEVTHDVTLGKDASM

———————— VNVHHMOVYKPLILKEDASGTSLPTPFSIEVKYRID-TLTASM
RTDLEGYAVDVHGIEVHKPLLLKEDMNGTPOQATPFRIEVRYPIQ-STTALM

RPDLDGYSTEIKDMSVDKPLILKDE----NKRTLFRAEVVHDKS-THTATM
RPDLDGYSTEIKDMSVDKPLILKDE----NKQTLFRAEVVHDKT-THTATM
RPDLOGYSTEIQDMSVDKPLILKDE----NKQTLFRAEVVHDKS-THTASM
RPDLOGYSTEIQDMSVDKPLILKDQ-—---NKQTLFRAEVVHDKS-THTAAM
RPDLOGSSTEIQDMSVDRPLILKDE----NKQTLFRAEVVHDKS-TPTATM
RPDLOGYSTEIEDMSVDKPLILKEK----NKETLFRAEVVHDKS-TLTAAM
KPELKGVGLDVADMAVPKPLIYKN—-—-—-—- AGPQLFRAAATADWD-ARQVSM
KPEWKDRGEDVCDVVVPKPLIAK-—-—-—-—— GGKQLEFRVSATATWA-EESAKM
KPEYQGLGLDVCDMTVPKPLIAK-—-—-——- SGDQFFRVSAVMSWA-EQKASV
KPELQGLGLDVCDMTVPKPLIAK-—-—-—-—— SGDQFFRISAVMNWA-DKKAAV



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

SIYSVNSK-GNKTADHAQSSLHFEQPKVWLKSWDSTQYYVERSIEWLKEKA
SIYSVNSK-GNKTADHAQSSLHFEQPKVWLKSWDSTQYYVERSIEWLKEKA
SIYSVNSK-GNKTADHAQSSLHFEQPKVWLKSWDSTQYYVERSIEWLKEKA
SIYSVNSK-GNKTADHAQSSLHFEQPKVWLKSWDSTQYYVERSIEWLKEKA
SIYSVNSK-GNKTAEHAQSSLHFERPKVWLKSWDSTQYYVERSIEWLKEKA
SIYSVNSK-GDKTADHAQSSLHFEQPKVWLRNWDSTQYYVERSIEWLKEKA
SIYSINAK-GNKTVDHAKSSLCFGESRAWLRSWDSTQYYVERSIEWLKEKA
SIYSINPM-GKKTADHAQCTLSFGQPKVWLKNWDGTLYYVERSTIEWLKGKA
TIRSGGSHHDGLGTKHVDCELRFENPKDWEAEWDROAYLIKRSIEYLESRA
SISTTGP--NGQHIKHANCELRLEHPSQWEAEWDRQAYLINRSVNYLLORS
SIYSVDSA-GNKTVDHARCLLRFADPTSWLDEWERTHYLIDRSVRWLEERA
SIYSVDSA-GNKTVDHARCLLRFADPTSWLDEWERTYYLIDRSVRWLEERA
SIYSVDSA-GNKTVDHARCLLRFADPNSWLEEWERTYYLIDRSVHWLEERA
SIYSVDSA-GNKTVDHARCLLCFADPNSWLDEWERTYYLIDRSVRWLEARA
SIYSVDSA-GNKTVDHARCLLRFADPTSWLDEWERTYYLIDRSVRWLEARA
SIYSVDSA-GKKTVDHAHCILRFADPKSWLDEWERTYYSIERSVRWLEARV
QIYSVTPE-GRKMTDHASCIIKFEDTKAAREEWKRNAYLTIQORSVDRLEFESA
QIWSVTPE-GKKILDHASCTIKFEFDTAAAATEWKRSAYLIKRSIEHLKQST
QVWSVNGD-GKKMAEHAHCTVKLENCAERETEWKRNSYLIKRSVSLLQODKA
QVYSVNAE-GKKMIEHANCTVKLEDCADREMEWKRISYLVKRSVSLLQODKA

DOGLNSRMSSGVIYKLESSLVDYSTA-YKGMOEATIVNTEDFEATALVREQV
DOGLNSRMSSGVIYKLESSLVDYSTA-YKGMOEAIVNTEDFEATALVREQV
DOGLNSRMSSGVIYKLESSLVDYSTA-YKGMOEATIVNTEDFEATALVREQV
DOGLNSRMSSGVIYKLESSLVDYSTA-YKGMOEAIVNTEDFEATALVREQV
DOGLNSRMSSGVIYKLESSLVDYSTA-YKGMOEATIVNTEDFEATALVREQV
DOGLNSRMSSGVIYKLESSLVDYSTA-YKGMOEAIVNTEDFEATALVREQV
DOGLNSRLSSGVIYKLESSLVEYSSA-YKGMKEAIVNTEDFEATALVQEFQV
DOGLNSRLSSGVIYKLESSLVDYSOA-YKGMOEAIVDAEDFEATALVOEFQV
TOGLDSTLATGMIYKVESSLVDYQODGFKGLREVVLHSEDLEGTAKVRERG
AQGLDSMLATGMVYKVESSLVDYADG-YKGLOEVVLHSQELEGTAKVREQT
EQGTDSLLSRGIVYKLESSLVDYSPS-FKGLOEVILNSGDREAAAKVRLOA
EQGTDSLLSKGIVYKLESSLVDYSPS-FKGLOEVILNSGDREAAAKVRLOA
EQGTDSLLSRGIVYKLESSLVDYSPS-FKGLOEVILNSGDREAAAKVRLOA
EQGTDSLLSKGIVYKLESSLVDYSPS-FKGLOEVILNSGDREATAKVRLOA
EQGTDSLLSKGIVYKLESSLVDYSPS-FRKGLOEVILNSGDREATAKVRLOA
EQGTDSLLSKGIVYKLESSLVDYSPS-FKGLOEVILNSSDREATAKVRLOA
ANGDSNKLGPGMVYKLEGALVDYDKN-YKSMREVILDSENYEATALVKEQA
ESGOAHRMKRGMVYKLESTLVEYDEN-YKSIQEVILDSEQHEATALVKLOA
QTGEAHRMORGMVYKLEAALVDYDEN-FKATQEVILDSNEHEATARVKEQA
QOTGEAHRMORGMVYKLEAALVDYDEN-FKSIQEVVLDSKQHEATAKVKEQA



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

DEGNERCNPMWVDSCGOQLAGELMNGHAKT-PKDOVEINHGWOYFRTVRKES
DEGNERCNPMWVDSCGQOLAGELMNGHAKT-PKDOVEFINHGWQYFRTVRKE'S
DEGNERCNPMWVDSCGOQLAGELMNGHAKT-PKDOVE INHGWOYFRTVRKES
DEGNERCNPMWVDSCGQOLAGELMNGHAKT-PKDOVEFINHGWQSFRTVRKE'S
DEGNERCNPMWVDSCGOQLAGELMNGHAKT-PKDOVE INHGWOSFRTVRKES
DEGNERCNPMWVDSCGQOLAGELMNGHAKT-PKDOVEFINHGWQSFRTVRKLS
DEGNERCNPMWVDSCGQLAGELMNGHSKT-PLDOVE INHGWOSFRTVRKEC
DEGSEHCNPMWIDSCGQOLAGELMNGHSKT-PKDOVEINHGWOSFRMVRKER
PRGGEYCNPLWIDSCGQTTGELMNCHQTT-PRDYVYVNHGWKSMKLAKDEQ
PSGGEVCNPMWIDSCGOTTGEMMNCHQTT-PNDYVYVNHGWKSMRLAKAFR
KKGDEDCNPMWIDSFGOLTGELMNGHDET-GKDEVEF INHGWRSMRCAKPFEFR
EKGDEDCNPMWIDSEFGOLTGELMNGHDEFT-GKDEVEINHGWRSMRCAKPER
EKGDEDCNPMWIDSFGOLTGELMNGHDET-GKDEVEFINHGWRSMRCAKPFEFR
EKGDEGCNPMWIDSEFGOLTGELMNGHDEFT-GKDEVEINHGWRSMRCAKPER
ERGDEDCNPMWIDSEFGOLTGELMNGHDEFT-GKDEVEINHGWRSMRCAKPER
EKEDEDYNPMWIDSEFGOLTGELMNGHDEFT-EKDOVEINHGWRSMRCAKQEFR
EAANEHRNPFWIDSIGHITGETMNANDATDSANEVYVNHGWDSMRCATKES
SPGNEHRNPFWIDSFGHLSGE IMNASDATDSKNTVYVNHGWE SMRCLKKED
PPGNEHRNPEFWIDSFGHLSGEIMNASDATDSKNOVEVNHGWDSMRCLKKE'S
PAGNEHRNPEFWIDSFGHLSGEIMNASDATDSKNOVEVNHGWDSMRCLKKE'S

RDKTYRTYVRMRCVEGTTYAGDVYIFD-DEGIV--—-—--——-——-——————
RDKTYRTYVRMRCVEGTTYAGDVYIFD-DEGIV-—-—————————————
RDKTYRTYVRMRCVEGTTYAGDVYIFD-DDGIV-—-=-—-—-——-————————
KDKTYRTYVRMRCIEGTTYAGDVYIFD-DEGIV-—-—————————————
KDKTYRTYVRMRCIEGTTYAGDVYIFD-DEGIV--=-—--——-————————
KDKTYRTYVRMRCIEGTTYAGDVYIFD-NEGIV-——————————————
KDKTYRTYVRMRCIEGTTYAGDVYIFD-DEGIV-—-=-—-=-——-————————
KDQTYRTYVRMRPVEGTLYAGDVYIFD-DDGIV-——————————————
EGTTYRTFIHMRPVDGTKYAGDLYILDENSTVIGVYGDITFQGLPRRV
EDGTYRTYIRMRPIDSTKFAGDLYILDEDDTVVGVYGDITFQGLPRRV
KDAVYRTYIRMOHVEKTKYRGDLYIIE-DGVIVAVFGGMTEF-—————-—
KDAVYRTYIRMOHVEKTKYRGDLYIIE-DGVIVAVFGGMTF-———-—-—-—
KDAVYRTYIRMOHVEKTKYRGDLYIIE-DGVIIAVFGGMTEF-—————-—
KDAVYRTYIRMOHVEKTKYRGDLYIIE-DGVIIGVFGGMTF-———-—-—-
KDAVYRTYIRMOHVEKTKYRGDLYIIE-DGVVIAVFGGMTFL-——-——-
KDAVYRTYICMONVDKTKYCGDLYIIE-DGVIIAVFGGMTVLP——--—-
ADATYRTYVRMQOOWQGTIYSGDVYVFE-KDEIIAVYGGVKEFQGVPRKI
PNVTYRTYVRMOPWONAIFAGDVYVED-GDDIVAVYGGVQFQALSRKI
GDATYQTYVKMQPWKDSIWAGDVYVEFE-GDDIIAVYGGVKEFQALARKI
ADATYQTYVKMQOPWRDSIWAGDVYVFE-GDDITIAVYGGVKFQALARKI



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

Alignment of TE domain

TLFLLPDGSGSSFSYAPI-NAVRK--DVCVEFGLNCPWLKSAEKLVQFG—-—
TLEFLLPDGSGSSEFSYAPTI-NAVRK--DVCVFGLNCPWLKSAEKLVQEFG--
TLFLLPDGSGSSFSYAPI-NAVRK--DVCVEFGLNCPWLKSAEKLVQFG—-
TLEFLLPDGSGSSFSYAPI-NAVRK--DVCVFGLNCPWLKSAEKLVQEFG--
TLFLLPDGSGSSFSYAPI-NAVRK--DVCVEFGLNCPWLKSAEKLVQEFG—--
TLEFLLPDGSGSSEFSYAPTI-NAVRK--DVCVYGLNCPWLKSAEKLVQEFG--
TLFLLPDGSGSATSYATI-SAVGR--DICVYGLNCPWLKSAEKLVQFG—--
TLEFLLPDGSGSATSYASL-PPISPNGDIAVYGLNCPWLKDAQHLVEFG--
TLFLLPDGSGSATSYAPI-NATIGK--EVCVYGLTCPWLKSADKLVQEFG—--
TLEFLLPDGSGSATSYASL-PPISPDGDVAVYGLNCPWLKDASYLVEFG--
ILVLEFPDGSGSAASYGALAPKIRR--DIAVYALNCPWRTNGEEILRLGVT
ILVLFPDGSGSAASYGALAPKIRR--DIAVYALNCPWRTNGEEILRLGVT
ILVLEFPDGSGSAASYGALAPKIRR--DIAVYALNCPWRTNGEEILRLGVT
ILVLEPDGSGSAASYGALAPKIRR--DIAVYALNCPWRTNGEEILRLGVS
ILVLEFPDGSGSAASYGALAPKIRR--DTAVYALNCPWRTNGEEILRLGVS
ILVLEPDGSGSAASYGALAPKIRK--DIAVYALNCPWRTNGEEILRLGVS
TLFLFPDGSGSSTSYATI-PKISP--DVCVYGLNCPYMKTPEKL-NCA--
KLEMFPDGSGSASSYATI-PALSP--DVCVYGLNCPYMKTPONL-TCS—-
KLFLFPDGSGSASSYATI-PALSP--DICVYGLNCPYMKTPONL-KCS--
KLFLFPDGSGSATSYATI-PGISP--DVCVYGLNCPYMRTPEKL-NEP—--

LKGLATLYVEEIRR---RAPHGP-—--———-——- YNLGGWSAGGICAYEAAT
LKGLATLYVEEIRR---RAPHGP-—-——————— YNLGGWSAGGICAYEAAT
LKGLATLYVEEIRR---RAPHGP-—--———-——- YNLGGWSAGGICAYEAAT
LKGLATLYVEEIRR---RAPHGP-—-——————— YNLGGWSAGGICAYEAAT
LKGLATLYVEEIRR---RAPHGP-—--———-——- YNLGGWSAGGICAYEAAT
LKGLATLYVEEIRR---RAPHGP-—-——————— YNLGGWSAGGICAYEAAT
LKGLASLYVGEIRR---RAPHGP-—--———-——- YNLGGWSAGGICAYEAAT
LRGLAELYVSEILR---RQPRGP-—-——————— YDLGGWSAGGICAYEVSL
LKGLAALYVEEIRR---RVPHGP-—--———-——- YNLGGWSAGGICAYEAAT
LKGLTELYVNEILR---RKPQGP-—-——————— YNLGGWSAGGICAYEAAL

LDQMVAKHLVEVGRILDSHRHGRPGSANASVGLALGGWSAGGIIALEAVR
LDQMVAKHLVEVGRILDSHQRGRPGSSNASVGLALGGWSAGGIIALEAVR
LDTMVAKHLVEVGRILDSHRHGRPGSGNSSVGLALGGWSAGGIIALEAVR
LDQMVAKHLVEVGRILDRHQHCRAGSGNASVGLALGGWSAGGIIALEAVR
LDQMVAKHLVEVGRILDSHQHGRPGSGNASVGLALGGWSAGGIIALEAVR
LDQMVAKHLIEVRRILDNHQQSRL———NGSIDLALGGWSAGGIIAIEGVR

LODLTASYVTEIRR---ROQPKGP-—-———-——- YNVGGWSAGGICAYDAVR
LDELTEPYLAETRR---RQPKGP-——-—-—————— YSFGGWSAGGICAFDAAR
LEELTEPYLAEIRR---ROQPTGP-—-———-——- YNFGGWSAGGICAFDAAR
LOELTFPYVAEIRR---RQPTGP-—-—-—————— YNFGGWSAGGICAYDAAR



PKS1-Metarhizium robertsii
PKS1-Metarhizium anisopliae
PKS1-Metarhizium brunneum
PKS1-Metarhizium guizhouense
PKS1-Metarhizium majus
PKS1-Metarhizium acridum
PKS1-Metarhizium album
PKS-Trichoderma reesei
PKS-Colletotrichum fioriniae
PKS-Fusarium graminearum
PKS2-Metarhizium robertsii
PKS2-Metarhizium anisopliae
PKS2-Metarhizium brunneum
PKS2-Metarhizium guizhouense
PKS2-Metarhizium majus
PKS2-Metarhizium acridum
PKS-Talaromyces marneffei
PKS-Penicillium oxalicum
PKS-Aspergillus fumigatus
PKS-Aspergillus clavatus

QFT-REGETVERLILLDSPNP
QFT-REGETVERLILLDSPNP
QFT-REGETVERLILLDSPNP
QFT-REGETVERLILLDSPNP
QFT-REGETVERLILLDSPNP
QFT-REGETVERLILLDSPNP
QFT-REGEAVERLILLDSPNP
RLT-RDGEKVERLILLDSPNP
MLT-RAGHRVDRLVLIDSPSP

I ________________________
I ________________________
I ________________________

TLT-RAGHOVWDRLILIBSBNBVGL-—-——-————————————————

OLG-EAGVAVOKMVLLDEENE
QLR-EAGVAVOKMVLLDEBENE
OLG-EAGVAVOKMVLLDEENE
QLR-EAGVAVOKMVLLDEBNE
QOLR-EAGVAVOKMVLLDEENE
QLR-QTEIVNOKLVLLDEBNE
QLVVEQGETVERIFFLDSBFE
HLIFEEGERVERLLLLDSBFE
QLILEEGEEVERLLLLDSBFB
QLILEEGEVMERLLLLDSEFE

I ________________________
I ________________________
I ________________________
I ________________________
I ________________________
I ________________________
TG-————————m o
TGLEKLPPRLYKFFNSIGLFGDGKR
TG-—————————



