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atgccccaaattggacttgtttctgctgttaacttgagaatccaaggtaattcagcttatctttggaggtcaaggtcttgtttgggaactgaaagtcaagatggttgcttgcaaaggaattctttatgttttggtggtagcgaatccatgggtcataagttaaaaagccctactccccttgccatgaacagaagattggctaaggacttgcggcctttaaaggtagtttgcattgattatccaaggccagagctagacaatacagttaactatttggaggctgcattcttatcatcatcattccgaacttctcctcgcccaactaaaccattggagattgttattgctggtgcaggtctgggtggtttgtctacagcaaaatatttggcggatgctggtcacaaaccgatactgctggaggcaagggatgttctaggtggaaaggttgccgcatggaaagatgatgatggagattggtacgagactggtttgcacatattctttggggcttacccaaatatacagaacctgtttggagaattagggattaacgatcgattgcagtggaaggagcattcaatgatatttgcaatgcccagcaagccgggagaattcagccgttttgatttccccgaagctttacctgctcctttaaatggaattttggccatcctgaaaaacaatgaaatgcttacatggccagagaaagtcaaatttgcaattggactgttgccagcaatgcttggagggcaatcttatgttgaagctcaagacggaataagtgttaaggactggatgagaaagcaaggcgtgccggatagggtgacagatgaggtgttcattgccatgtcaaaggcacttaactttataaaccccaatgagctttcaatgcagtgcatcttaatcgcgttgaacagatttcttcaggagaaacatggttcaaaaatggcctttttagatggtaatcctcctgagaggctttgcatgccgattgttgaacatatcgagtcaaaaggtggccaagtaagactaaactcacgaataaaaaagattgagctgaatgccgatggaagtgtcaaatgttttatcctgaacgatggtagtacaattaagggagatgcttttgtgtttgccactccagtggatattctcaagcttcttttgcctgaagactggaaagagattccatatttccaaaagctggagaagttagtcggcgtacctgtgataaatgtacatatatggtttgacagaaaactgaagaacacatatgatcatttgcttttcagcagaagttcactgctcagtgtgtatgctgacatgtctgtcacatgtaaggagtattacaaccccaatcagtctatgttggaattggtttttgcacctgcagaagagtggatttctcgcagcgactcagaaattattgatgctacaatgaaggaactagcaacgctttttcctgatgaaatttcggcagatcagagcaaagcaaaaatcttaaagtatcatgttgtcaaaactccaaggtctgtttataaaactgtgccaggttgtgaaccctgtcggcccttgcaaagatcgcctatagaggggttttatttagctggtgactatacaaaacagaaatacttagcttcaatggaaggtgctgttttatcgggaaagctttgtgcacaagctattgtacaggattatgagttacttgttggccggagccagaaggtggaggtggaagcaagcttagtttaa
Figure S1. The cDNA sequences of PaPDS retrieved from the P. angulata transcriptome.
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Description automatically generated]Diagnostic ions: 561，497，193，135，129，71

Figure S2. Mass fragmentation pattern of physalin H produced by the P.angulata leaf
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Description automatically generated]Diagnostic ions: 545，527，277，149，121

Figure S3. Mass fragmentation pattern of dihydrophysalin A produced by the P.angulata leaf
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Figure S4. The melt curves showing the amplifying specificity for the primers used to amplify PaG3PDH, 24ISO, and the targeted P450 candidates.
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Figure S5. The standard curves showing a similar amplifying efficiency for the internal reference gene PaG3PDH and the targeted P450 transcripts.


Supplemental Tables
Table S1. Accession number of the previously characterized P450s selected for the phylogenetic analysis of this study
	Name
	GenBank accession number
	Biochemical pathway
	References

	CYP734A
	BAF56240
	Steroid biosynthesis
	[1]

	CaCYP72A565
	A0A4Y5UJ61
	Alkaloid biosynthesis
	[2]

	[bookmark: _Hlk138166265]CaCYP72A610
	A0A4Y5UJ78
	Alkaloid biosynthesis
	[2]

	CrCYP72A224
	U5NE19
	Alkaloid biosynthesis
	[3]

	CrCYP72A1
	Q05047
	Alkaloid biosynthesis
	[4]

	CYP85A2
	NP_566852
	Steroid biosynthesis
	[5]

	CYP85A1
	XP_019067501
	Steroid biosynthesis
	[6]

	CYP85A3
	NP_001234520
	Steroid biosynthesis
	[7]

	AtCYP708A2
	Q8L7D5
	Triterpenoid biosynthesis
	[8]

	CYP724B1
	NP_001389305
	Steroid biosynthesis
	[9]

	CYP90B71
	MN829441
	Steroid biosynthesis
	[10]

	PtCYP720B1
	Q50EK6
	Diterpenoid biosynthesis
	[11]

	SsCYP720B4
	E5FA70
	Diterpenoid biosynthesis
	[12]

	PtCYP720B2
	Q50EK5
	Diterpenoid biosynthesis
	[13]

	PgCYP720B12
	A0A0G7ZP11
	Diterpenoid biosynthesis
	[14]

	CYP90A1
	NP_001291222
	Steroid biosynthesis
	[15]

	CYP90C1
	KAG6594802
	Steroid biosynthesis
	[16]

	CYP90D2
	NP_001396000
	Steroid biosynthesis
	[17]

	AtCYP88A3
	O23051
	Diterpenoid biosynthesis
	[18]

	AtCYP88A4
	Q9C5Y2
	Diterpenoid biosynthesis
	[18]

	TwCYP88A43
	A0A1X9H7V5
	Diterpenoid biosynthesis
	

	GuCYP88D6
	B5BSX1
	Triterpenoid biosynthesis
	[19]

	CYP710A
	NP_180997
	Steroid biosynthesis
	[20]

	AtCYP701A3
	Q93ZB2
	Diterpenoid biosynthesis
	[21]

	OsCYP701A6
	Q5Z5R4
	Diterpenoid biosynthesis
	[22]

	OsCYP701A8
	Q0DBF4
	Diterpenoid biosynthesis
	[23]

	EcCYP719A2
	Q50LH3
	Alkaloid biosynthesis
	[24]

	EcCYP719A3
	Q50LH4
	Alkaloid biosynthesis
	[25]

	PsCYP719B1
	B1NF18
	Alkaloid biosynthesis
	[26]

	DcSLS1
	A0A2I0W3Y
	Alkaloid biosynthesis
	

	DcSLS2
	A0A2I0WQE
	Alkaloid biosynthesis
	

	DcSLS3
	A0A2I0XA89
	Alkaloid biosynthesis
	

	DcSLS4
	A0A2I0WQG7
	Alkaloid biosynthesis
	

	CYP94N8
	MN829443
	Steroid biosynthesis
	[27]

	CYP94D143
	MN829444
	Steroid biosynthesis
	[27]

	CYP81E7
	Q6WNR0
	Isoflavonoid biosynthesis
	[28]

	CYP81E
	Q9MBE4
	Isoflavonoid biosynthesis
	[29]

	GeCYP81E1
	P93147
	Isoflavonoid biosynthesis
	[30]

	CYP81E3v1
	Q9ZRW6
	Isoflavonoid biosynthesis
	[31]

	CYP81E3v2
	Q9XFX0
	Isoflavonoid biosynthesis
	[31]






Table S2. Predicted amino acid sequences of the 21 P450 candidates identified by this study
	No.
	Gene ID
	Putative amino acid sequences

	1
	PB.11591.2
	mipsdlvfdftwklvavvlmvllvrgfwrtyvskfsfmygnredvetdveagpvprtpllslryslhhapmlsansdtklamkgishgacdylvklvrieelrniwqhiirrkkvepkmeynlvflstafavgiltlisvlkrangwfysmkfssekcrlppgdmgwpvvgnmlffvkclsaydlksfvsyfvtrfgqggmyrtfmfgkpsvivttpelcrkilmddenfdlgfpsyilellrkepiggtsyqedrlsrrlmtpikshalvsyffdflsetvqttfekwattgeslqllfemkkptfkvlmqvliggdqvenklldtlfkennfrfaglrslpldypgstynramkgrgeivkiyeriinerkvmiaktrgeprtnlldimldsqydgegkvlndenimkvllwytfsgyesiakvatqtimllekhpecfkkakeeqeeivkrrsspdagltfgeigqmkyvnnvinetlrlgstetvlfrdartdvningytipkgwkvlallgnlymdpktyvkpkefnpsrwddfetkpnsfipfgvglrlcpgsnlvrlevsvflhyfllnyrleqlnkdskaeaciakfkkisa

	2
	PB.2636.75
	mwniilcivglvvvgithwvyrwrnpkckgvlppgsmglpligetlqyfskspyegippfiaerkakygtlfktslvgqpiiistdpdvnyyvfqqedklfqcsytksavelsgkkglmgnggsahkylrnlvlsltgpdklktklvsdvdiitrehlhrwttqgdvevkdaseimlfifiaakilgmnekealtlrghykafvkgflsfpinlpgtafhsglqgrknaikmikdifekrrsskdkaneqdfidhllqeidkedtfitedtavdliffvifaahettsstmtllfkyftehpdvvkklkeeheniirnredknapiswseyksmnfthkvtnetvrlaniapgifrkvlkdveikgytipegwtmvvcspsvhldenmydnplafnpyrwkddelgaskkfmafgggnrmcvgadlskmqtsifihylmtsfkwkvaskgniirqpylnfndgicirvdeiqrdn

	3
	PB.34165.2
	mdtinlflyvflsvftflllrgmaavhlrrrktqlppgtlglpfigetlqliaayktenpepfiddrvskygniftthvfgeptvfsadpetnrfilqnegrlfessypgsiqnllgrhslllmrgtlhkrmhsltmsfanssilkdhlladidrlvrlnmdswtarvflmeeakkitfnltvkqlmsfdpcewtenlmkeymlviegfftvplpffsstyrkaiqarrkvaealslvvrgrrkerdggerkndmlealfegdgvegggfsdeeivdfmlallvagyettstimtlavkfltetshalshlkeeheeirlrkgeveslqwedyksmpftqcvvnetlrianiiggvfrramtdinikgyiipkgwkvfasfravhldhehfkdartfdpwrwqsnagltsspnlftpfgggprrcpgyelarvelsvflhhlvtrfswvpaepdklvffpttrmqkrypiiirhrslfdacske

	4
	PB.21064.10
	vdgdiwkyqrqvashefntrslrkfvetvvdtelserlvpilanaaanktvvdlqdilqrfafdnickiafgydpgyllpslpeaefavafedsvrlssqrfmlpfpliwkikralnigserklriavqqvrefakkivrekqrelkekssldsadmlsrflsqghsdedfvtdivisfilagrdttsaaltwffwliwknprveseilkeigekadgslvlydnvkemmythaslcesmrvyppvpmdskeavkddvlpdgtfvkkgtrvtyhpyamgrseeiwgkdcgefkperwlmnkddegrgnnwvfvskdayaypvfqagprvclgkemaflqmkrvvagvmkrfkvvpvntenpmfisyltakmkggfpvtiqeri

	5
	PB.30335.2
	mdivyaiftcivvllficvtpilvlivriysgksirnpnyapvvgtvfhqllyfhriydyqaelakkaptfrllgpeqsetyttdsrnvehilktnfgiyskgkrnqevimdlfgegifavdgekwkqqrklasfefsarvlrdfsctvfrqratklvskvfefalanqdfdmqellmrcsldsifkvgfgvdlncldgssgdnnkfikafddsnalsywryvdpfwklkryfnigsefllkknikfihifvdgliktrrkqlemkqvsmdkedilsrflveskkdpekmtdeylrdiilnfmlagkdstantlswffyvlcknpliqakvveeirevignnmnnngnaedfvaaiteevlekmhylhatltetlrlypavpvdgrcadaddilpdgfhirkgdgvyymsyamgrmtyiwgndaedfrperwlkdgifqpespfkfiafhagpriclgkdfayrqmkilsmallhffrfklsddtkvvtyrtmftlhineglqvcafprrglvea

	6
	PB.21245.1
	masiwvlispwtpylfsfiallllleqilylkkkrflpgpslvipffgsvfslvtnptkfwdlqsslakstkhgfsanyiigkfilyiqstdlshkvfanvrpdafhlighpfgkklfgehnliymfgqehkdlrrriapnftpkalatytdiqqrimikyfkswldqaskspntpiplrflcrdmnldtsqtvfvgpylneesrkqfnvdynyfnvglmklpfdfpgfafrdarlavgrlvetlsvcaeqslnkmqsneeptclidfwmqenlreieeakinglqkpfeytnkelggylfdflfaaqdastsallwaivlldshrevlervraevarfwspeseqpltgemlremkyleavareivrirapatmvphiageefrltedyvipkgtivfpsvfdssfqgfpepekfdpdrfmeerqeervykknflafgagphacvgqkyainhlmlfiaiftalidfnrhktdgcddisyiptiapkddckvflsqrctrfpsls

	7
	PB.21313.2
	mdivialflftaitcyllwftfisrslkgprvwpllgslpgliensenmhewivdnlsacggtyqtcicaipflarkqglvtvtcdpknlehilktrfenypkgptwqavfhellgqgifnsdgdtwlfqrktaalefttrtlrqamarwvnraiklrfcpilktaqlegkpvdlqdlllrltfdnicglafgkdpqtlapglpdntfasafdrateaslqrfilpeviwklkkwlglgmevslnrslvqldkymsdiintrklelmsqqkdgnphddllsrfmkkkesytdkflqhvalnfilagrdtssvalswffwlviqnpaveqkilqeictvltetrgsdtsswlaeplafeevdqltylkaalsetlrlypsvpedskhvmvddvlpdgtfvpagsaitysiysagrmkatwgedclefkperwlsedgkkfvmheqykfvafnagpriclgkdlaylqmksvaaavllrhrlsvapgheveqkmsltlfmkdglkvdlrprdltpfvnsvkkerevelvlqk

	8
	PB.30090.2
	mavstlfflilavlvlvlsalfflsrikpyceceickgylnstwslefknlcdwyshlltksptgtihvhvlgnvitanpknveymlktkfenfpkgkqfstivgdllgrgifavdgemwkfqrkmaslelgsvsirsyafdivgdeirnrlipllesnvrngavldlqdvlrrfsfdsickfsfgmdpgclklslpvsdlqvafdlasklsaeramtvsplvwkikrvlnigsekklkeaiklvdilaaevinhkrkndfssqddllsrfmrsidddkllrdivvsfllagrdtvasalttffwllgqhpqvidgiraessrvmggkrkattpfatfeeiremhyltaaihesirlfppvqfdskfcqdddtlpdgtfvakgtrvtyhpyamgrmesiwgqdclefkperwldddglfkpqcpfkypvfqgrvrvclgkdlaivemksvalalirqfdfevvakeqtpkfmpgltatvrgglpvmvrerrrqq

	9
	PB.21306.1
	mrcsldsifkvgfgvdlncldgssgddnefikafddanaltywryvdplwklkrffnigsefflkknikfirefvdelirtrrkqleikqdsmdkedilsrflveskkdpekmtdeylrdiilnfmlagkdstantlswffsvlcknpliqvkiveeirevignnmkdnlsvndfvaaiteqvlekmhylhatltetlrlypavpvdgrcadaddvlpdgfhirkgdgvyymsyamgrmtyiwgddaedfrperwlkdgifqpespfkfiafhagpriclgkdfayrqmkilsmallhffrfklsddtkvvtyrtmftlhineglqvravprrglvea

	10
	PB.33608.1
	mylilvailllfpvtlvvkliysviyipwkfekhfrkqgirgpgyrliygnseeikrqiseaeskpvplnhnvlhriaphyynwsamygktflwwfgskprlaisdpdmikglfmnkavdkiefnpqskmlfgdglvglkgeewalhrrianqafnmeivkawvpdivasvikvlkkwekeneekeefevevfkelndlsaevisrtafgssfeegkrifvlqeqqisltlqalrsiylpgfsylptknnmmrrrleketlesvrklieisskgrensknllsllisaseeehgfgmdavidecktfyfagkettsnlltwallllalhqewqdkareevfrvckgnnlptaenlndfkivtmilnetlrlyppvvaltretskdiklgdleipantqfyvslaavhhdteiwgedalefnpqrfseprkhlasyfpfalgprvcvgqnlamveakiilamivqnfsfalspsyvhaptmrltlqpqygapilfrki

	11
	PB.19196.4
	vksipfrlslsvrwfwifldfelhpmafflvflasffglcifstallrwnqvkynnknlppgtmgwplfgetteflklgpsfmknqrarygsffkshilgcptivsmdpelnryilvneakglvpgypqsmldilgkcniaavngsahkymrgallslisptmirdqllpkidefmrshltnwdnqvidiqektnkmaflsslkqiagiesssfaqefmpeffklvlgtlslpinlpntnyhrgfqarkiivrllgtlieerraskqihhdmlgymmneeanrfkltddemidliitilysgyetvsttsmmavkylhdhpkvleelrkehmairekkkpddpidyndykamrftraviletsrlaivvngvlrkttrdmeingyiirggkiscksclnftyhy

	12
	PB.20392.1
	msdlefflflvppilavviilnlfkrkqkypnlppgdmgwpflgetigylrpysattigdfmqdhisrygkiyksnlfgeptivsadaglnryilqnegrlfecsyprsiggilgkwsmlvqvgqmhrnmrmislnflsnarlrnqllsevekhtllvlsswkhdsvvlaqdeakkftfnfmaehimslqpgnpeteqlkkeyitfmkgvvsaplnfpgtayrkalqsrstilgfierkmeerlkeingnekdllgwvlknsnlskeqildlllsllfaghetssvaialsiyflescpaavqqlkeehleisrakkqsgetelnwddykkmeftqcvinetlrlgnvvrflhrkavkdvrykgydipcgwkvlpvisavhldpllfdrphnfdpwrwqnkqgspsvnggstgmsstekscnnfmpfgggprlcagselaklemaifihylllnfhwqlaapdqafaypyvdfpnalpitiqttqinhhttpispyss

	13
	PB.30902.1
	meynlvflstafavgiltlisvlkrangwyysmkfssekcrlppgdigwpvvgnmlffvkclsaydlksfvsyfvtrfgqggmyrtfmfgkpsvivttpelcrkilmddenfdlgfpsyilellrkepiggtsyqedrlsrrlmtpikshalvsyffdflsetvqttfekwattgeslqllfemkkptfkvlmkvliggdqvenklldtlfkennfrfaglrslpldypgstynramkgrgeivkiyeriiierkvmiaktrgeprtnlldimldsqydgegkvlndeiekahpdifnillqlfedghltdsqgrrvsfknalivmtsnvgstaivkggqnsigffladdesaasyagmkaivmeelktyfrpellnridevvvfrplekpqmleilnlmlqevrarlvslgisldvseavmelicqqgfdrhygarplrravtqmvedllsesvlsgdfkpgdvamihldesgnpvvtnksshsihlsdsngnpvvtnr

	14
	PB.28004.2
	mftvetdgkqaltrthntlqvfmdihqssiisiaatiisllfsgfivhhltkrlvskngkkryhpvggtifnqllnfhrlhhymtdlaakyrtyrlitpfrneiytsdpanveyilktnfdnygkgcyhysnlkdllgdgiftvdgdkwreqrklsshefstrvlrdfssvafrknvaklahilseaasfkkavdiqdlfmkatldsifrvafgveldsmcgsneegknfsnafdnasemtlwryvdifwkikralniaseaklrdnirtvdefvyklirrkteqmskpeadlslqwkkedilsrflqitgtdqkflrdiilnfiiaskdttaatlswfiyvlckyphvqekvaqeikeatiekedetditdfaanvsedalekmqylhaaltetlrlypavpvdgkicfsddtlpdgfsvnkgdmvsyqpyamgrmkfiwgddaekykperwldgdglfrqespfkftafqagpriclgkefayrqmkifsavllryfvfklsddkktvnyrtminlhidgglpihvfhrsgh

	15
	PB.23000.2
	mdarsipttltmttlavilaavcvfklifsrsankgnyhpfagtgidhlknfdrlydymkemasnyktyrilylfrsevytsdpanveyilktnfpnygkgwhhydklndllgdgiftvdgekwrnqrkissyefstknlrdfssavfrtsavklaqkvsesvtsnqsmeiqdlfkrsaletvfkillgvdldttteegslfsssfdeasavtlyryvdgfwkvkrflniglesnmkkcikvvdefvykiirnkteqmiksqddsrvmtksdilsrflemnktnpkylkdiilsfiiagkdttastlswffymmckhpllqeriaeevreatrtnqncsvdelansitdealdkmqylhasltetlrlypavpvdgkvclsddtlpdgfrvrkgeavayqpwamgrmkflwgddaedfrperwfdengcfqqespfkftafqagpriclgkefayrqmkifsavllgtyrfklsdeerrvkyrtmltlhidgglhlhasyrlddvinmaaqlpy

	16
	PB.17445.12
	mevstgmmivaivvgylvwfksitksmkgpkgpktwpivgslpgllengnrmhewiaenlrvctgtyqtcicaipflarkqglvtvtcdpknlehilkvrfdnypkgptwqavfhdllgegifnsdgdtwlfqrktaalefttrtlrqamgrwvnraikdrfcpiletaqvqgkpvelqdlllrltfdnicgltfgkdpetlspglpnnvfatsfdrateatlhrfiipefvwklkkmlglgmevslshslrqlddymtdvintrklelvnhqngvgpqhddllsrfmkkkesysdkflqhvalnfilagrdtssvalswffwlvslnprveekilvelctvlvetrgndtskwldeplvfeevdqltylkaalsetlrlypsvpedskhvisddylpdgtfvpggsnitysiystgrmkfiwgedclefkperwmsqdgnkyqvqdafrfvafnagpriclgkdlaylqmksiaaavllrhrlvvapghkveqkmsltlfmkyglvmnvtprdltpvlakigihqpaii

	17
	PB.29452.1
	mdpillyfgivaattayflwfwllvqrlngpkvwplvgslpynflnrrrfhdwisqnlrstggaatyqtcticipflawkqgfytvtchpkniehilrtrfdnypkgpnwqnafddllgqgifnsdgdtwliqrktaalefttrtlrqamnrwvnrtirtrlwvildkaakektpvelqdlllrltfdnicgltfgkdpetlspkmpenpfaiafdsateatmqrllypyflwrlkkflgigaekrlqkslkvvenyisealdsrkespsddllsrfmkkkdingnsfpsdvlkrialnfvlagrdtssvalswffwnvmnnchvenkiveeistvlkgsrgenyekwieeplnfdeadklvylkaalaetlrlypsvpedfkyvvsddvlpdgtwvpagstvtysiysvgrmktvwgedcmefkperwistggdrfeppkdgykfvafnggprtclgkdlaylqmksvaaaillryrllpvpghkveqkmsltlfmknglkvylhprelapkia

	18
	PB.4191.2
	mdvlgyslipliiilcftywyfkntstkssqptnwplagmlpglvhnahrihayftdilletssnfefrgpvfaqmdmlftsdpanihhilsrnfsnypkgpefrkifdvlgngifnvdselwevhrkttmplfnhakfqvslqrnvwdtidkglvpvldtfakqdnlvvdlqdifqrftfdaiskllldhdpkslsvnlpivpcekafndmvdalvyrhvlpesfwklqkwlrigreknlseaweafdrfiypairkkqeklsnrinkdedqdfddlftdfvkaynqwstnygdgdsnlgsvqdflrdtflnlmfagkdttstaltwffwllaknplvekkireeiqqqlrlsddeklkffnveesrklvylhgalcealrlfppvglehkapleldvlpsghrvspntkilisfytmgrmeslwgkiv

	19
	PB.24463.1
	mdhlesfhvysililmvlslfslifyivriklwcnceichayitrswssqfinlcdwythllkksptrtihihvlgniitsnpqnveymlktrfenypkgktfstilgdflgrgifnvdgdswrfqkrmsslelgkvsirsyafevvkneidkrlipllddykqggvlldlqdvfrrfsfdsicrfsfgldpkclesslpisqfalsfdlasklsakramttspivwkikrflnigsekelreaikvinilakevirqkrklgfsnhrdllsrfmgsisdetylrdivisfllagrdtiasaltsffyvianhpqvaksirdeadrvlgpnkdltsyeqmselhylqasiyesmrlyppiqfdskfcleddflpdgtfvkkgtrvtyhpyamgrmdelwgcdslefkperwlrngiffqenpfkypvfqagprvcvgkemalvelksvalslirrfhvelshpfhhaprfspgltasfnggllvsvqkislsvvdvdse

	20
	PB.29628.4
	mffltlvfisllltlkvvhkiiwvplkvqhefkkqgikgpgyspilnntakirrvmiaeaesnstpfthhhelvvsrvmphyynwsmiygknflywfgpkprlaiadpnlikdillnttasfekvkhnplsnlllgdglvgldghkwalhrritnqafnmetvkgwipemvesttkllekweevgsardqfemdvhrefhtlsadiisrtafgssfeegkrifelqdqqvslvleairsvyipgfrflptkknrlrsrleketrdaikklikncsrtanhsksllsllmyplknqgdeketldieevvdecktfyfagkettanfltwaflllalhqewqskareevvracrngiptaeniadlkivsmilnetlrlyppavmlmrqaskkvqlgnldipantqfylamtavhhdkeiwgddahefnplrfaeprkhlasffpfglgpricvgqnlalieakvvlamiiqqysfcispsyihaptqamtlqpqygaqilfskic

	21
	PB.26424.5
	megfcfqwlffvviwyvlllfaqrafvhlwltpkriqkhfknqgitgpkyhflfgnlkeissfttctpswpspfishhdiiptvlpfyhhwkkiygsifviwfgptarvtisdpalirdifvqksdnfeknespalvkklegdgllslkgekwahhrkiitptfyienlklmipvmgksmtemldkwskmsnasgkveievsemfstlsedvitrivfgssyedgraifelqaqqmvyateayqkvfipgyrflptkknricwrldkevrkslmklieerrsklwssddgqvlseecpndllevmikasthyvddfeytnnmtvndiveecktiffagkhttsnlmtwttillamhpqwqelareevlsvcgardppskdhlsklktlgmiinesvrlyppavaairrakvdtqlgdfrlpkgtellipiiaihhdqtlwgedanefnparfgrgvaqaakhpmafmpfglgarrcigqnlavlqaklaiamilqrfsfdlspsyqhapsilmllcpqygapvifqkl



Table S3. Primers used in this study 
	No.
	Sequence (5’-3’)
	Gene ID
	Description

	1
2
	GTGAGTAAGGTTACCGAATTCTGGAGAAGTTAGTCGGCGTACC
GGCCTCGAGACGCGTGAGCTCAAGCGTTGCTAGTTCCTTCATTG
	PaPDS
	For preparation of the VIGS construct

	3
	GGAATTCCCATCCTCAAGGACCATCTGTTG
	PB.34165.2
	For preparation of the VIGS construct

	4
	CGAGCTCGGTGAGGAATTTGACAGCTAATGTC
	
	

	5
	GGAATTCCGTAGTGATGCATATGGAAGGCTTC
	PB.26424.5
	For preparation of the VIGS construct

	6
	CGAGCTCGTGAGCAAACCATCACCTTCAAGC
	
	

	7
	GGAATTCCGTGTGCTAAAGAGAGCAAATGG
	PB.11591.2
	For preparation of the VIGS construct

	8
	CGAGCTCGTGAAGAGATTCTCCAGTTGTAGC
	
	

	9
	GGAATTCCCTCGAAATCCTATTACCGAGAAAC
	PB.29095.11
	For preparation of the VIGS construct

	10
	CGAGCTCGGTAGAATGAATGGGGGATAGAGC
	
	

	11
12
	GGAACTGAAAGTCAAGATGGTTGC
GATGATGATAAGAATGCAGCCTCC
	PaPDS
	For real-time PCR

	13
	GGTCCATCTTCGTCGGCGTAAA
	PB.34165.2
	For real-time PCR

	14
	TTCGGTCTTGTAGGCGGCAATT
	
	

	15
	CGTGAGGAAGTCTTGAGTGTCTGT
	PB.26424.5
	For real-time PCR

	16
	TCTGATTGCTGCCACCGCTG
	
	

	17
	TAGAGGAAGCCAAGGACCAACT
	PB.11591.2
	For real-time PCR

	18
	GTGTGGCAACCTTAGCAATAGATT
	
	

	19
	ATTGGAGCACTGGTTCTTGGTAGG
	PB.29095.11
	For real-time PCR

	20
	GTTCCCACTGCCAAATTCGTAAGG
	
	

	21
	GGTTGTCTCTA GCAGAGACCCTC
	PaG3PDH
	For real-time PCR

	21
	CGCGACCTCGTGAGAGTAGTC
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