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1. The numbers at the nodes indicate the levels of bootstrap support based on Kimura
distance and the neighbour-joining method.
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Figure S1. The numbers at the nodes indicate the levels of bootstrap support based on Kimura
distance and the neighbor-joining method.

2. Homologous evolutionary relationship of key genes in the upstream flavonoid
synthesis pathway. Evolutionary analysis was performed using MEGA X. Clustal W was
used to compare each protein sequence. Based on the Poisson model, the phylogenetic
tree was constructed by NJ (Neighbor-joining) method and evaluated with bootstrap
value 5000. In order to further confirm the Protein homology, the similarity search of Hid-
den Markov model (HMM) (E value <le-5) was used to identify the characteristic Protein
family (Pfam) domains contained in the two closest phylogenetic protein sequences. Rel-
evant protein sequences were submitted to InterProScan 5 for conserved domain search.

(1).CHI:

> KALODDLK_00111 tRNA 5-methylaminomethyl-2-thiouridine biosynthesis bi-
functional protein MnmC

MIGAGIAGASVAYFLGRAGAQVTVVDAGAHRASDVPSALINPVRGQSGGVDAR-
ALDGMREFT-
WTLLRDLKAAGHAVPHAQLGVLRPIPDDRARARFERNLPAALNHAWLSSADAPEPL
APGWGHVLHLPDGGWVDGPAFTRALVQASGAQVVTGRAQDW-
TARTVTLAGGDTLSGDAV-
VECGGSVGVTWRGEAATHRRGTLLTLDRAVTRVPLSFGAYLAPDARGGVLGATFETPS
PTWTPDGLPLASLGWLLGKGAALTDLRGARVTGHWTGTRLSGLNAG-
PQGGGTWWLTGLSSKGFLLGPLLAAELASELMSAARPG

> WP_029242752.1 FAD-dependent oxidoreductase [Pseudomonas viridiflava]

MSTLFETDALIIGGGIVGASAALALALKGKRVALLERDFCGSHSSGVNY-
GGVRRQGRPLSQLPLSQRAHHIWGNLRDLIGIDGEYQRSGHLKLARSDQDMYALRAY
AQASQGFGLDLQLLDRAELRAREF-
PWAGDVAVGASLCADDGHANPRLVSPAFARAAR-
LAGAQVFEQAQVTQVNHDGQAFIVETANGLKLRAPWLLNCAGAWAGQLAAQEFNE
PVPMYSGHPAMLVTEPLPMFMDVSTGVEGGGIYARQVARGNCVLGGGQGFALD-
PAR-
TRPGQAAVLDILRNAVELYPPLKGAQAIRTWSGTEGYLPDREPVLGPSLAQPGLLHGF
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GFAGAGFQIGPAAGEALAEWVCAGHSSISLDAFSIGRFRTEQALSITDSTLIVSPRSA-
PEPVSNVIPLHRGRSPL

2i|584293958|gb|AHI86006.1| chalcone isomerase Olea europaea
gi|341579610|gb|AEK81535.1| chalcone isomerase Ipomoea batatas
gi|1815405436/gb|QIE05382.1| chalcone isomerase Persicaria minor
cic:CICLE v10032697mg K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) hypothetical protein (A)
2i|228480553|gb|ACQ41889.1| chalcone isomerase Citrus unshiu
eus:EUTSA v10004922mg K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) hypothetical protein (A)
2i[21654827|gb|AAK77021.1| chalcone isomerase partial Rosa hybrid cultivar
brp:103830010 K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) chalcone--flavonone isomerase (A)
bna:106352891 K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) chalcone-—-flavonone isomerase (A)
ath:AT3G55120 K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) TTS Chalcone-flavanone isomerase family protein (A)
gi|1896275594|gb|QNJ98549.1| chalcone isomerase Constantimarinum furrinae
2i[2017465984|gb|QTF65960.1| chalcone isomerase Dracaena cambodiana
csat:104699139 K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) chalcone—flavonone isomerase-like (A)
gi[1714599736/gb|QDX15855.1| chalcone isomerase Arisaema heterophyllum
aly:9309271 K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) probable chalcone--flavonone isomerase 3 isoform X1 (A)
1s2:108814129 K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) probable chalcone—flavonone isomerase 3 (A)
gi|254305423|gb|ACT66123.1| chalcone isomerase partial Citrus maxima

KALODDLK 00111
2i20152986/gb|AAM13449.1|AF474923 1 chalcone isomerase Hordeum vulgare subsp. vulgare
cpap:110809010 K01859 chalcone isomerase EC:5.5.1.6 | (RefSeq) chalcone--flavonone isomerase-like (A)
2i[1847250994|dbj|BCA79084.1| chalcone isomerase Desulfuromonas sp. AOP6
? L‘: gi[166400/gb|AAB41480.1| chalcone isomerase partial Medicago sativa

4 gi[1746277475|gb|QEQ56124.1| chalcone isomerase partial Anthurium andraeanum

549 MIGAGIAGASVAYFLGRAGAQVTVVDAGAHRASDVPSALINPVRGQSGGVDARALDGMRE 60
gi]1847250994 | dbj|BCA79084. 1] MIV RLLL SLLLLAPLPVL——AVEVEGVQL 27
e Tk ok LR SR
549 TWILLRDLKAAGHAVPHAQLGVLRPTPDDRARARFERNLPAALNHAWLSSADAPEPL—— 117
gi]1847250994 | dbj|BCA79084. 1] ——PDRLEVQGETLHHNGHGIRKKLF——————FD———————TYIGSLYTATPVRSL 67
LH koo *1 HE
549 ————APGWGHVLHLPDGGW-—VDG——-PAFTRALVQASGAQVVTG-———RAQDWTART 162
g1]1847250994 | dbj|BCA79084. 1] SETLASPGAKLI—LMDFLYKKVEKEKI IEAFREGLANQSAA-LASGEEAKAFLAWF—— 121
o skek vk ok ke ek sk r sk ok ik *
549 VTLAGGDTLSGDAVVFCGGSVGVTWRGEAATHRRGTLLTLDRAVTRVPLSFGAYLAPDAR 222
gi|1847250994 | dbj|BCA79084. 1/ -———GRDFVRGDRVELELGGDG—-———TVTARHNGELLGTLHSTAFAEAVLGIYLGDK—— 170
k ko1 okk ok on ok, ok Ll Rk HET okoskek,
549 GGVLGATFETPSPTWTPDGLPLASLGWLLGKGAALTDLRGARVTGHWTGTRLSGLNAGPQ 282
g1]1847250994 | dbj|BCA79084. 1] PADARLKAGMLQGKER————-————- 186
P SR H
549 GGGTWWLTGLSSKGFLLGPLLAAELASELMSAARPG 318
gi| 1847250994 dbj|BCA79084. 1| 186
(2).CHS:

>KALODDLK_00431 1,3,6,8-tetrahydroxynaphthalene synthase

MRRMPLTPHLRALVTGTPPHLTPQTQVQEAARTLFPRMAARPQLLDVFT-
NAMIDTRALARPLEWYLTPRGFGEKNAVFVQEARALTRRLAQEALAAAQITPADVD
AVVVVNTSGISAPSLDADLIEHLGINRHAARLPVWGLGCAGGASGLARAADLVRA-
GYR-
RVLYVAVELCSLTLVHGDETKSNFVGTALFSDGGAAAVLTHPDEPGPAPLAELCGAYST
LIEDSEDIMGWDVVDEGLKVRFSRDIPTLVRG-
MMQGNVQAALSAHGWCPTQIGTYVVHPGGVKVLSAYEEALNLPAGALDASRHVLR
HYGNMSSVTVLFVLQETLRAHPQGRALLSAMGPGFSAEHVLLNFP

>CNM35526.1 chalcone synthase [Mycobacterium tuberculosis]

PPHLTPQTQVQEAARTLFPRMAARPQLLDVFTNAMIDTRALARPLEWYLT-
PRGFGEKNAVFVQEARALTRRLAGEALDAAQITPANVDAVVVVNTSGISAPSLDADLI
EHLGINRHAARLPVWGLGCAGGASGLARAADLVRAGYRRVLYVAVELCSLT-
LVHGDETK-
SNFVGTALFSDGGAAAVLTHPDEPGPAPLAELCGAYSTLIENSEDIMGWDVVDEGLKV
RFSRDIPTLVRGMMQGNVQAALSAHGWCPTQVGTYVVHPGGVKVLSAYEEAL-
NLPAGAL-
DASRHVLRHYGNMSSVTVLFVLEETLRAHPQGRALLTAMGPGFSAEHVLLNF
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0 KIL52865.1 chalcone synthase Jeotgalibacillus campisalis
EON71219.1 chalcone synthase Lysinibacillus sphaericus OT4b.31

RPKO05006.1 Chalcone synthase Bacillus subfilis

. @® KALODDLK 00431 1 3 6 8-tetrahydroxynaphthalene synthase
CNM35526.1 chalcone synthase Mycobacterium tuberculosis
3 CCHO02640.1 chalcone synthase Fibrella aestuarina BUZ 2
—

CCF05560.1 chalcone synthase Bacillus velezensis CAU B946

CCD99027.1 putative Type III polyketide synthase chalcone synthase Bradyrhizobium sp. STM 3809
CDMS56559.1 chalcone synthase Rhizobium favelukesii

a7 EPY00801.1 chalcone synthase Magnetospirillum fulvum MGU-KS

KALODDLK_00431 MRRMPLTPHLRALVTGTPPHLTPQTQVQEAARTLFPRMAARPQLLDVFTNAMIDTRALAR 60
CNM35526. 1 PPHLTPQTQVQEAARTLFPRMAARPQLLDVFTNAMIDTRALAR 13
KALODDLK_00431 PLEWYLTPRGFGEKNAVFVQEARALTRRLAQEALAAAQITPADVDAVVVVNTSGISAPSL 120
CNM35526. 1 PLEWYLTPRGFGEKNAVFVQEARALTRRLAGEALDAAQITPANVDAVVVVNTSGISAPSL 103
KALODDLK_00431 DADLTEHLGINRHAARLPVWGLGCAGGASGLARAADLVRAGYRRVLYVAVELCSLTLVHG 180
CNM35526. 1 DADLIEHLGINRHAARLPVWGLGCAGGASGLARAADLVRAGYRRVLYVAVELCSLTLVHG 163
KALODDLK 00431 DETKSNFVGTALFSDGGAAAVLTHPDEPGPAPLAELCGAYSTLIEDSEDIMGWDVVDEGL 240
CNM35526. 1 DETKSNFVGTALFSDGGAAAVLTHPDEPGPAPLAELCGAYSTLIENSEDIMGWDVVDEGL 223
KALODDLK_00431 KVRFSRDIPTLVRGMMQGNVQAALSAHGWCPTQIGTYVVHPGGVKVLSAYEEALNLPAGA 300
CNM35526. 1 KVRFSRDIPTLVRGMMQGNVQAALSAHGWCPTQVGTYVVHPGGVKVLSAYEEALNLPAGA 283
KALODDLK_00431 LDASRHVLRHYGNMSSVTVLFVLQETLRAHPQGRALLSAMGPGFSAEHVLLNFP 354
CNM35526

26. 1 LDASRHVLRHYGNMSSVTVLFVLEETLRAHPQGRALLTAMGPGFSAEHVLLNF 336

(3).F3H:

>KALODDLK_02511 Catechol-2,3-dioxygenase

MTTDSVLPASTHVGAVHLNVRDLNGTAAFYATLLGLSATTLTETDVTLAAHGT-
PLLHL-
HAAPDLPRAPVSRPGLYHTAFLLPTRAALGRWLAHAARLGHRIGSGDHLVSEAFYLN
DPEGNGIEVYADRPRDTWTWRDGQVQMDTKAVDAAAVLASAGIDPATLDGTAP-
FTAPQGTTVGHVHLKVGSAAQAARWYADTLGLDVVADLGSAAFLSWGGYHHHVG
LNEWHSAGQPAPSTPAAGLAGVTFHAPDLGALRAHLAGRADVQNEGGHLTLRD-
PWGNRVTVAQ

>svs:117847667 K00475 naringenin 3-dioxygenase [EC:1.14.11.9] | (RefSeq) flavanone
3-dioxygenase 1 isoform X1 (A)

MLLYKAAAQAAYGVRYEQQPSAFRSTIIDREAAARTTTTMAPASSAAPFLPT-
TASSEAT-
LPPSFVREEDERPKVPHDSFSDEVPVISLDGIGGGERRAEIRARVAAACEDWGIFQVVD
HGVDAALVAEMARLARDFFALPPQEKLRFDMSGGKKGG-
FIVSSHLQGEAVQDWREIVTY-
FSYPVKARDYSRWPDKPAAWRAVVEQYSEQLVGLSCKLLGVLSEAMGLEAGALAEA
CVEMDQKVVVNFYPRCQQPDLTLGLKRHTDPGTITLLLQDLVG-
GLQATRDGGRTWITVQPVEGAFVVNLGDHGHFLSNGRFKNADHQAVVNSECSRLSI
ATFQNPAPDATVYPLAVREGEAPILDEPITFAEMYRRKMARDIE-
VAKLKKQARAAAEKQQVQVQMPQQSASEEFAVPKPESLDEILA

ath:AT3G51240 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) F3H flavanone 3-hydroxylase (A)

aly:9313862 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase isoform X1 (A)
csat:104711665 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase-like isoform X2 (A)
eus:EUTSA v10010399mg K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) hypothetical protein (A)

rsz:108805892 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase (A)
brp:103841041 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase (A)
bna:106367722 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase (A)
thj:104821327 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase (A)
€it:102617426 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase-like (A)
mus:103970367 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase-like (A)
ag:CAA55628 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (KEGG) F3H flavanone 3-dioxygenase (A)

lang:109330585 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase-like (A)
XP 031007983.1 Flavanone 3-dioxygenase Lachnellula hyalina

atr:18441761 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) naringenin 2-oxoglutarate 3-dioxygenase (A)

@ KALODDLK 02511

svs:117847667 K00475 naringenin 3-dioxygenase EC:1.14.11.9 | (RefSeq) flavanone 3-dioxygenase 1 isoform X1 (A)
CELO04184.1 Putative Function: M. sativa F3H is involved in the synthesis of flavonoids Aspergillus calidoustus

TVY48534.1 Flavanone 3-dioxygenase Lachuellula occidentalis

‘WP 205811528.1 DUF4148 domain-containing protein Burkholderia sp. Ac-20365
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KALODDLK_02511 MTTDSVLPASTHVGAVHLNVRDLNGTAAFYATLLGLSATTLTETDVTLAAHGTPLLHLHA 60
svs:117847667 MLLY--KAAAQAAYGVRYEQQPSAFRSTIIDREAAARTTTTMAPASSAAPFLPTTA 54
¥ SR B - e oS S S S PRI ) *
KALODDLK_02511 APDLPRAPVSRPGLYHTA 78
svs:117847667 SSEATLPPSFVREEDERPKVPHDSFSDEVPVISLDGIGGGERRAETRARVAAACEDWGIF 114
LA T
KALODDLKZ025E], = SSossssssmciamsssmmans FLLPTRAALG————————RWLAHAARLGHRIGSGDHL 107
svs:117847667 QVVDHGVDAALVAEMARLARDFFALPPQEKLRFDMSGGKKGGFIVSSHLQGEAVQDWRET 174
* FFo % S * L. o
KALODDLK_02511 VSEAFYLNDPEGNGIEVYADRPRDTWTWRDGQVQMDTKAVDAAAVLA————SAGIDPAT 162
svs: 117847667 V-——TYFSYPV-—KARDYSRWPDKPAAWRAVVEQYSEQLVGLSCKLLGVLSEAMGLEAGA 229
* *, ok o K%, LEk LI T b SR
KALODDLK_02511 LDGTAPFTAPQGTTVGHVHLKVGSAAQAARWYAD-—————TLGLDVVADLGSAAFL——— 212
svs:117847667 EARAG-=mees VEMDQ-KVVVNFYPRCQQPDLTLGLKRHTDPGTITLLLQDL 274
* 1, i araaik sbokk, 1k kr o1k

KALODDLK_02511 e — ——SWGGYHHHVGLNEWHSAGQPA-PSTPAAGLAGVT 245
svs: 117847667 VGGLQA 5 /EGAFVVNLGDHGHFLSNGRFKNADHQAVVNSECSRLSTAT 334
w B BT Lk 0, L TE
KALODDLK 02511 FHAPDLGALRAHLAGRADVQNEGGHLTLRDPWGNRVTVAQ 285
svs:117847667 FQNPAPDATVYPLA-———— YREGEAPILDEP————— 360
*: % % ok L ok L

(4).4CL:

>KALODDLK_02763 30S ribosomal protein S12

VCTRVYTTTPKKPNSALRKVCRVRLTNGFEVTSYIGGEGHNLQEHSVILIRG-
GRVKDLPGVRYHTVRGALDCSGVKDRKQARSKYGVKRPKA

>BAE77949.1 30S ribosomal subunit protein S12 [Escherichia coli str. K-12 substr.
W3110]

MCTVVKTTTPKKPNSALRKIARVRLSSAFEVTAYIPGEGHNLQEHSVVLIRG-
GRVKDLPGVRYHIVRGSLDTQGVKDRNKSRSKYGTKKPKA

ATL83639.1 4-coumarate:CoA ligase Streptomyces malaysiensis
AWTS53314.1 4-coumarate:CoA ligase Mycolicibacterium smegmatis MKDS8
EBA13388.1 4-coumarate:CoA ligase Roseobacter sp. CCS2
50509.1 4-coumarate-CoA ligase Sphaerotilus natans subsp. natans DSM 6575

¢in:100175890 K01904 4-coumarate—-CoA ligase EC:6.2.1.12 | (RefSeq) 4-coumarate—CoA ligase 1-like (A)
sciv:120326340 K01904 4-coumarate—CoA ligase EC:6.2.1.12 | (RefSeq) 4-coumarate—CoA ligase 1-like (A)
CAJ95511.1 4-Coumarate-CoA ligase Cupriavidus necator H16
12€:108362643 K01904 4-coumarate--CoA ligase EC:6.2.1.12 | (RefSeq) 4-coumarate--CoA ligase 1 (A)

® KALODDLK 02763 30S ribosomal protein S12
BAE77949.1 30S ribosomal subunit protein S12 Escherichia coli str. K-12 substr. W3110

| bbel:109470465 K01904 4-coumarate—CoA ligase EC:6.2.1.12 | (RefSeq) 4-coumarate—CoA ligase 1-like (A)
= mrt:MRET 0077 K01904 4-coumarate—CoA ligase EC:6.2.1.12 | (RefSeq) 4-coumarate-coA ligase (A)

l_,,l_: bfo:118414737 K01904 4-coumarate--CoA ligase EC:6.2.1.12 | (RefSeq) 4-coumarate--CoA ligase 1-like (A)

100 spu:581946 K01904 4-coumarate--CoA ligase EC:6.2.1.12 | (RefSeq) 4-coumarate--CoA ligase 1-like isoform X1 (A)

— Ibz:LBRM 19 1280 K01904 4-coumarate—-CoA ligase EC:6.2.1.12 | (RefSeq) 4-coumarate:coa ligase-like protein (A)
23 b= spar:SPRG 06390 K01904 4-coumarate—CoA ligase EC:6.2.1.12 | (RefSeq) hypothetical protein (A)

KALODDLK_02763 VCTRVYTTTPKKPNSALRKVCRVRLTNGFEVTSY IGGEGHNLQEHSV ILIRGGRVKDLPG 60
BAET7949. 1 MCTVVKTTTPKKPNSALRKIARVRLSSAFEVTAY IPGEGHNLQEHSVVLIRGGRVKDLPG 60
kR sk sekefeelefokelelolelolek | seleleok | selelek kel sielelelelelelololekek | sioelelekelelelekekekelok

KALODDLK_02763 VRYHTVRGALDCSGVKDRKQARSKYGVKRPKA 92
BAET7949. 1 VRYHIVRGSLDTQGVKDRNKSRSKYGTKKPKA 92
Fkskok skokok ok sokelokak | 1 skekokokok sk skokek

(5).C4H:

>KALODDLK_01569 Putative cytochrome P450 139

GYDIPAESKILVNAWFLANDPKQWVRPDEFRPERFLGEEKAV-
KADGNDFRFVPFGVGRRSCPGIILALPIIGITLGRL

> ACE88962.1 cinnamic acid 4-hydroxylase, partial [Phyllostachys edulis]

GVRLPRGALALYSPYLSGRDPAVWDRPDEFDPGRWAGKPPAWAYLPFGG-
GERLCLGMHLAQMLIHDALAAL
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ath:AT2G30490 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) C4H cinnamate-4-hydroxylase (A)

aly:9317181 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) trans-cinnamate 4-monooxygenase (A)

rsz:108812700 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) trans-cinnamate 4-monooxygenase (A)

ens:EUTSA v10016544mg K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) hypothetical protein (A)

ACY78690.1 trans-cinnamate 4-monooxygenase Cynara cardunculus var. scolymus

NP 001281035.1 tr: 4 y Malus

20f:109846559 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) LOW QUALITY PROTEIN: trans-cinnamate 4-monooxygenase-like (A)

pda:103702142 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) trans-cinnamate 4-monooxygenase-like (A)

KAG6607377.1 Trans-cinnamate 4-monooxygenase partial Cucurbita argyrosperma subsp. sororia

RDY07747.1 Trans-cinnamate 4-monooxygenase partial Mucuna pruriens

crb:17888026 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) trans-cinnamate 4-monooxygenase (A)

ppp:112277388 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) trans-cinnamate 4-monooxygenase-like (A)
KALODDLK 01569 Putative cytochrome P450 139

ACE88962.1 cinnamic acid 4-hydroxylase partial Phyllostachys edulis

smo:SELMODRAFT 450569 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) C4H1-1 trans-cinnamate 4-hydroxylase (A)

pmum:103323718 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) cytochrome P450 CYP73A100-like (A)

pop:112325022 K00487 trans-cinnamate 4-monooxygenase EC:1.14.14.91 | (RefSeq) cytochrome P450 CYP73A100 (A)

KALODDLK_01569 GYDIPAESKILVNAWFLANDPKQWVRPDEFRPERFLGEEKAVKADGNDFREVPFGVGRRS 60
ACE88962. 1 GVRLPRGALALYSPYLSGRDPAVWDRPDEFDPGRWAGKPP—————— AWAYLPFGGGERL 53

E L S I = I S = = i S A N = 5 S i 3
KALODDLK_01569 CPGITLALPIIGITLGRL 78

ACE88962. 1

CLGMHLAQMLTHDALAAL 71
skosk:osksk ok ok ok

(6).F3'5"H(CYP75A):

>KALODDLK_01569 Putative cytochrome P450 139

AVMKEVLRLHPILPLMVPHCPSESCVVGGYTIPKGARVFVNVWAIHRDPSI-
WENPTEFDPERFVDGKGDYSGKDFTYFPFGSGRRICAGIAMAERMVMEFSLASL

>PSS511496.1 Flavonoid 3',5'-hydroxylase [Actinidia chinensis var. chinensis]

AALKEVLRLYPPGWMGSRRLSRDLIWGGVRLPRGALALYSPYLSGRD-
PAVWDRPDEFDPGRWAGKPPAWAYLPFGGGERLCLGMHLAQMLIHDALAAL

@® KALODDLK 01569 Putative cytochrome P450 139

pvy:116110943 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase-like (A)
egu:105032764 K13083 flavonoid 3 5§ -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 1 (A)
cpap:110807940 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)
€it:102627616 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)
cic:CICLE v10018289mg K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) hypothetical protein (A)
dct:110103762 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 1 (A)
PSS11496.1 Flavonoid 3 5 -hydroxylase Actinidia chinensis var. chinensis

ncol: 116260989 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 1-like (A)

qlo:115981331 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)

ghi:107953189 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)

gab:108453491 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)

ag:BAA03439 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (KEGG) CYP75A7 flavanoid 3 5 -hydroxylase (EC:1.14.14.81) (A)
vri:117916337 K13083 flavonoid 3 5 -hydroxylase 4.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)

qsu:111992819 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)

vvi:100232896 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) F3 5 H flavonoid-3 5 -hydroxylase (A)
pvy:116110956 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)
¢ill: 122292566 K13083 flavonoid 3 5 -hydroxylase EC:1.14.14.81 | (RefSeq) flavonoid 3 5 -hydroxylase 2-like (A)

KALODDLK 01569 AVMKEVLRLHPILPLMVPHCPSESCVVGGYTIPKGARVFVNVWAIHRDPSIWENPTEFDP 60
PSS11496. 1 AALKEVLRLYPPG-WMGSRRLSRDLIWGGVRLPRGALALYSPYLSGRDPAVWDRPDEFDP 59
sk, o skekskokokok 1k * 4 k,, o kk skokk oo, o sofok s sk, ko ksekek
KALODDLK 01569 ERFVDGKGDYSGKDFTYFPFGSGRRICAGIAMAERMVMFSLASL 104
PSS11496. 1 GRWAGKP PAWAYLPFGGGERLCLGMHLAQMLIHDALAAL 98
g sokodekk, ok, ckik kr orkr rr dkekik

(7).DFR:

>KALODDLK_01230 dTDP-glucose 4,6-dehydratase

VLVTGASGFVGSWLVMKLLQAGYTVRATVRDPANVGKTKPLMDLP-
GATERLSIW-
KADLAEEGSFHDAIRGCTGVFHVATPMDFLSKDPENEVIKPTVEGMISIMRACKEAGT
VRRIVFTSSAGTVNLEERQRPVYDEES-
WTDVDFCRRVKMTGWMYFVSKTLAEKAALAYAAEHGLDLVTIIPTLVVGPFISASMPP
SLITALA

>sp|P51108.1 DFRA_MAIZE  RecName: Full=Dihydroflavonol  4-reductase;
Short=DFR; AltName: Full=Dihydrokaempferol 4-reductase; AltName: Full=Flavanone 4-
reductase; Short=FNR

VAVTGAEGFIGSHLVETLVRSGARVRAMVLYNSFGSWGWLDDLPPEILEH-
VEVVLGDVRD-
PVSVREFMRGAEVVYHLAALIAIPYSYAAPHSYVQTNVVGTLNVLEAARDLQTPRLV
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HTSTSEVYGTARSVPITERHPLQGQSPYSATKI-
AADKLVEAYHLSFGLPVVTLRPENTYGPRQSARAVIPTIISQIA

XP 045261372.1 Bifunctional dihydroflavonol 4-reductase/flavanone 4-reductase Colletotrichum gloeosporioides

KAF3802213.1 Bifunctional dibdroflavonol 4 reductase/flavanone 4 reductase Colletotrichum glocosporioides

KAF3396805.1 A-reductase T yees pinophilus

KAF3388443.1 Bifunctional dibydroflavonol 4 reductase/flavanone 4-reductase Penicillium rolfsii

PZC50333.1 MAG: bifunctionai dihydroflavonol 4 reductase/flavanone 4-reductase Chioroflexi bacterium

PZC48337.1 MAG: y 4-reductase Chloroflexi bacterium

OLN96916.1 4-reductase C ¥

@ KALODDLK 01230 dTDP-glucose 4 e dehydratase

sp[PS1108.1]DFRA MAIZE RecName: 4reductase S AIN: 4-reductase AltName: Full-Flavanone 4-reductase Short=FNR(2)
sp[PS1108.1]DFRA MAIZE RecName: Full-Dibydroflavonol 4 reductase Short-DFR AliName: Full- Dihydrokaempferol 4-reductase AltName: Full-Flavanone 4-reductase Short-FNR

KALODDLK 01230 VLVTGASGFVGSWLVMKLLQAGYTVRATVRDPANVGKTKPLMDLPG-ATERLSIWKADLA 59
sp|P51108. 1|DFRA_MAIZE \A\IOAFGFIGSH[\FII\RSGAR\RAM\I\\S FGSWGWLDDLPPEILEHVEVVLGDVR 59
k okl ok ok ok | kesok dokek ok Tk, * sfokok ko0 Lk
KALODDLK_01230 EEGSFHDAIRGCTGVFHVATPMDFLSK-DPENEVIKPTVEGMISIMRACKEAGTVRRIVF 118
sp|P51108. 1/ DFRA_MAIZE DPVSVREFMRGAEVVYHLAALTATPYSYAAPHSYVQTNVVGTLNVLEAARDLQTPRL-VH 118
R SR TR 38 32 58 BT R o S R T
KALODDLK_01230 TSSAGTVNLEERQRPVYDEESWTDVDFCRRVKMTGW-MYFVSKTLAEKAALAYAAEHGLD 177
sp|P51108. 1|DFRA_MAIZE TSTS-EVYGTARSVPI—————— TERHPLQGQSPYSATKIAADKLVEAYHLSFGLP 166
bt I K, k. Sk ok ko, ook ckok | ckek | kk
KALODDLK_01230 LVTTIPTLVVGPFISAS-MPPSLITALA 204
sp|P51108. 1 |DFRA_MATZE VVILRPFNTYGPRQSARAVIPTIISQIA 194
sdkkr ok kk Rk n o krokr ok
(8). FLS:

> KALODDLK 01423 2,3-dihydro-2,3-dihydroxybenzoate dehydrogenase

SSKVWLITGTSSGFGRSLVSSVLARGDRVIATSRSLEPIQHLKGTND-
NLRLLQLDVTAGEEL-
LQCKMKEAVSSWGRIDVLVNNAGSCHLGILEEGGSALLRRQYEVNVFGLLDVTNACL
PHLRAQTEATIVVMGSRSAWTCENMGIGPYGSSKAAVHAVAETLSVEVAPENIR-
VLIVEPSAFRTRMVR

> KAF7344498.1 Flavonol synthase [Mycena sanguinolenta]

TARVALVTGAAQGIGAAVASALAARGARVLATDRQPIPPDLAAQPGVMPY-
PLDVTDPRAAEQAVAHAEATLGPLTDLVNVAGVLRPGPLTDLSDEDWHATFAVNTSG
VFFVSRAATRVMRARGRGSVVTVGSNAAHVPRTGMGAYASSKAAAAHL-
TRTLGLELAGSGVRCNLVSPGSTDTPMQR

97 @ KALODDLK 01423 2 3-dihydro-2 3-dihydroxybenzoate dehydrogenase
2 KAF7344498.1 Flavonol synthase Mycena sanguinolenta
s ath:AT5G08640 K05278 flavonol synthase EC:1.14.20.6 | (RefSeq) FLS1 flavonol synthase 1 (A)
100 boe:106313418 K05278 flavonol synthase EC:1.14.20.6 | (RefSeq) flavonol synthase/flavanone 3-hydroxylase (A)
QOV04070.1 flavonol synthase partial Tibouchina pulchra
| : UHA71462.1 organomercurial lyase Bacillus thuringiensis
s bna:106351881 K05278 flavonol synthase EC:1.14.20.6 | (RefSeq) flavonol synthase 3-like isoform X1 (A)
100 eus:EUTSA v10004662mg K05278 flavonol synthase EC:1.14.20.6 | (RefSeq) hypothetical protein (A)
brp:103837496 K05278 flavonol synthase EC:1.14.20.6 | (RefSeq) flavonol synthase/flavanone 3-hydroxylase (A)
“ ath:AT5G43935 K05278 flavonol synthase EC:1.14.20.6 | (RefSeq) FLS6 flavonol synthase 6 (A)
o ath:AT5G63580 K05278 flavonol synthase EC:1.14.20.6 | (RefSeq) FLS2 flavonol synthase 2 (A)
a7 1rs2:108806153 K05278 flavonol synthase EC:1.14.20.6 | (RefSeq) flavonol synthase 3-like (A)
KALODDLK 01423 SSKVWLITGTSSGFGRSLVSSVLARGDRVIATSRSLEPTQHLKGTNDNLRLLQLDVTAGE 60
KAF7344498. 1 TARVALVTGAAQGIGAAVASALAARGARVLATDRQPIPPDLAA QPG\“P\PLD\IDPR 58
Dok skodksk: s skik oo, ckrr skeksk skek:skek, k) £ L s skokeskok
KALODDLK 01423 ELLQCKMKEAVSSWGRIDVLVNNAGSCHLGILEEGGSALLRRQYEVNVFGLLDVTNACLP 120
KAF7344498. 1 AAE-QAVAHAEATLGPLTDLVNVAGVLRPGPLTDLSDEDWHATFAVNTSGVFFVSRAATR 117
e B R G il I K s gk BT ELE
KALODDLK 01423 HLRAQTEATIVVMGSRSAWTCENMGIGPYGSSKAAVHAVAETLSVEVAPFNIRVLIVEPS 180
KAF7344498. 1 VMRARGRGSVVTVGSNAA-HVPRTGMGAYASSKAAAAHLTRTLGLELAGSGVRCNLVSPG 176
b SRS e - S Lok ok, skekekokok, ook, ki |k kK,
KALODDLK 01423 AFRTRMVR 188
KAF7344498. 1 STDTPMQR 184

* % %

(9).ANS:
>KALODDLK_01230 dTDP-glucose 4,6-dehydratase
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KTACVTGGSGYIGSALIKLLLEKGYAVKTTVRNPDDMEKNSHLKDLOQKLG-
PLTVFRADMDEEGSFDDAVAGCDYVFLVAAPLHFEAQDPEKEQIEPAIQGTLNTMRSC
VKAGTVRRVILTSSVAAVYFRPDLLGDGHGHVLDEDSWSDVDFLRAHKPPT-
WSHCVSKVLLEKEAGRFAEEHGISLVTILPVIVVGAAPAPKARSSIVDCLSMLS

>BAU68558.1 3-deoxyanthocyanidin synthase [Sorghum bicolor]

KLVAVTGAEGFIGSHLVETLVRSGARVRAMVLYNSFGSWGWLDDLPPEILEH-
VEVVLGDVRD-
PVSVREFMRGAEVVYHLAALIAIPYSYAAPHSYVQTNVVGTLNVLEAARDLQTPRLV
HTSTSEVYGTARSVPITERHPLQGQSPYSATKI-
AADKLVEAYHLSFGLPVVTLRPENTYGPRQSARAVIPTIISQIA

NP 001239794.1 anthocyanidin synthase Glycine max
gmx:100801148 K05277 anthocyanidin synthase EC:1.14.20.4 | (RefSeq) ANS3 leucoanthocyanidin dioxygenase (A)
psat:127120691 K05277 anthocyanidin synthase EC:1.14.20.4 | (RefSeq) leucoanthocyanidin dioxygenase-like (A)
100 csav:115716756 K05277 anthocyanidin synthase EC:1.14.20.4 | (RefSeq) leucoanthocyanidin dioxygenase (A)
BAJ08926.1 anthocyanidin synthase Eustoma grandiflorum
tcc:18606417 K05277 anthocyanidin synthase EC:1.14.20.4 | (RefSeq) ANS leucoanthocyanidin dioxygenase (A)
minc:123204061 K05277 anthocyanidin synthase EC:1.14.20.4 | (RefSeq) leucoanthocyanidin dioxygenase (A)
@ KALODDLK 01230 dTDP-glucose 4 6-dehydratase
BAU68558.1 3-deoxyanthocyanidin synthase Sorghum bicolor
AXY97026.1 anthocyanidin synthase Rubus idaeus

100 AXY97025.1 anthocyanidin synthase Rubus idaeus

KALODDLK_01230
BAUG8558. 1

KALODDLK_01230
BAUG8558. 1

KALODDLK_01230
BAUG8558. 1

KALODDLK 01230
BAU68558. 1

(10).BZ1:

NP 001361323.1 anthocyanidin synthase Solanum lycopersicum
AWNO08246.1 anthocyanidin synthase Acer palmatum
cpap:110817557 K05277 anthocyanidin synthase EC:1.14.20.4 | (RefSeq) leucoanthocyanidin dioxygenase (A)
ats:109756683 K05277 anthocyanidin synthase EC:1.14.20.4 | (RefSeq) leucoanthocyanidin dioxygenase-like (A)

KTACVTGGSGYTGSALTKLLLEKGYAVKTTVRNPDDMEKNSHLKDLQ-—KLGPLTVFRAD
KLVAVTGAEGEF IGSHLVETLVRSGARVRAMVLYNS-FGSWGWLDDLPPEILEHVEVVLGD
ko, ko, kodeok koookr, ok ko ok r Lk ok LIEE .

MDEEGSFDDAVAGCDYVFLVA-——-APLHFEAQDPEKEQTEPATQGTLNTMRSCVKAGTV
VRDPVSVREFMRGAEVVYHLAALTAIPYSYAAPH-—-SYVQTNVVGTLNVLEAARDLQTP
N R T M *® o0k Dok, DL L ¥

RRVILTSSVAAVYFRPDLLGDGHGHVLDEDSWSDVDFLRAHKPPTWSHCVSKVLLEKEAG
RLV--HTSTSEVYGTARSVPITERHPL QGQSPY SATKTAADKLVE
* % DR, DoEK : Lok ok LILE N

RFAEEHGISLVTILPVIVVGAAPAPKARSSTVDCLSMLS 213
AYHLSFGLPVVTLRPENTYGPRQS—ARAVIPTIISQIA 196
I S - S LS S ko

114
116

174
159

> KALODDLK_00889 O-mycaminosyltylonolide 6-deoxyallosyltransferase
QVELFVTHGGLNSTYEGLAAGKPLVVMPFFGDQPVNAQHIVNKGL-
GAQVDPWTLTAAKLTRAIEAQLADREAA

> XP_013906137.1 Anthocyanidin 3-O-glucosyltransferase [Monoraphidiu

tum)]

RVAAAVHHGGAGTTAAGLAAGVPNVVVPFFGDQPFWGDRV-

QRLGVGPAPVPRRALNERTLADALTRAVIDAGMRDRAAA

KALODDLK_00889
XP_013906137. 1

KALODDLK 00889
XP_013906137. 1

€i|2234873617|ref]XP 047743855.1| Anthocyanidin 3-O-glucosyltransferase Psilocybe cubensis
2i[2187855218|gb|KAH9476230.1| Anthocyanidin 3-O-glucosyltransferase Psilocybe cubensis
2i|2234873585|ref]lXP 047743839.1| Anthocyanidin 3-O-glucoesyltransferase Psilocybe cubensis
gi|2187855202|gb|KAH9476214.1| Anthocyanidin 3-O-glucosyltransferase Psilocybe cubensis
2i|1043279817|gb|OBZ67123.1| Anthocyanidin 3-O-glucosyltransferase Grifola frondosa
€i|1112948219|gb|0JT02649.1| Anthocyanidin 3-O-glucosyltransferase 5 Trametes pubescens
gi|1112953357|gb|0JT07325.1| Anthocyanidin 3-O-glucosyltransferase 5 Trametes pubescens
2i]1112947934|gb|0JT02383.1| Anthocyanidin 3-O-glucosyltransferase 5 Trametes pubescens

KALODDLK 00889 O-mycaminosyltylonolide 6-deoxyallosyltransferase

XP 013906137.1 Anthocyanidin 3-O-glucosyltransferase Monoraphidium neglectum
2i|1043306035|gb|OBZ90672.1| Anthocyanidin 3-O-glucoesyltransferase 7 Choanephora cucurbitarum
2i|471884599|emb|CCO0O33749.1] Anthocyanidin 3-O-glucosyltransferase Rhizoctonia solani AG-1IB
2i|215450495|gb|EEB89769.1| hypothetical protein MPER 12101 Moniliophthora perniciosa FA5S53

QVELFVTHGGLNSTYEGLAAGKPLVVMPFFGDQPYNAQHTVNKGLGAQVDPWTLTA-AKL
RVAAAVHHGGAGT TAAGLAAGVPNVVVPFFGDQPFWGDRVQRLGVGPAPVPRRALNERTL
sk ok cdokk sk slololokk sk lok Dok, L r o, kok * Lk

TRAI EAQLADREAA 73
ADALTRAVTDAGMRDRAAA 79
Dok DR ek ok

m neglec-



Microorganisms 2023, 11, 1848

8 of 13

2 I:

(11).F3'M:

>KALODDLK_01569 Putative cytochrome P450 139

AVMKESLRLHPPAPLLVPHCPSEDSLLGGFRVPKGSRVFVNVWAIHRDPT-
LWENPTEFDP-
DRFVNGGVDYSGNDFSYLPFGSGRRMCAGMAMAERMVMYSLTTLLHSENWELPKG
EKLDLSEQFGIVLKKKLPLI

> XP_031376784.1 flavonoid 3'-monooxygenase CYP75B137-like [Punica granatum]

AALKEVLRLYPPGWMGSRRLSRDLIWGGVRLPRGALALYSPYLSGRD-
PAVWDRPDEFDPGRWAGKPPAWAYLPFGGGERLCLGMHLAQMLIHDALAALPPLH
AVRGDATPLPGLTLGPRGPLI

100 NP 001312090.1 flavonoeid 3 -monooxygenase Nicotiana tabacum
NP 001312537.1 flavonoeid 3 -monooxygenase Nicotiana tabacum
NP 001289844.2 flavonoid 3 -monooxygenase Solanum lycopersicum
QEP54410.1 flavonoid 3 -monooxygenase Phyllostachys edulis
KAG7018217.1 Flavonoid 3 -monooxygenase partial Cucurbita argyrosperma subsp. argyrosperma
KAG6587577.1 Flavonoid 3 -monooxygenase partial Cucurbita argyrosperma subsp. sororia
XP 034673368.1 flavonoid 3 -monooxygenase Vitis riparia
RDX89467.1 Flavonoid 3 -monooxygenase partial Mucuna pruriens
KAG1341966.1 flavonoid 3 -monooxygenase Cocos nucifera
RDX90826.1 Flavonoid 3 -monooxygenase partial Mucuna pruriens
A @ KALODDLK 01569 Putative cytochrome P450 139
KAG6587576.1 Flavonoid 3 -monooxygenase partial Cucurbita argyrosperma subsp. sororia
XP 031376784.1 flavonoid 3 -monooxygenase CYP75B137-like Punica granatum
= ‘WDD58671.1 flavoneid 3 -monooxygenase Nekemias grossedentata
63 KAG6579435.1 Flavonoid 3 -monooxygenase partial Cucurbita argyrosperma subsp. sororia

100

NP 001302883.1 flavonoid 3 -monooxygenase Brassica napus

KALODDLK 01569 AVMKESLRLHPPAPLLVPHCPSEDSLLGGFRVPKGSRVEVNVWATHRDPTLWENPTEFDP 60
XP_031376784. 1 AALKEVLRLYPPGWM-GSRRLSRDLIWGGVRLPRGALALYSPYLSGRDPAVWDRPDEFDP 59
vk ek ek, TRk ek ckokrkr 1 dkok s ok ok sololok
KALODDLK 01569 DREVNGGVDYSGNDESYLPFGSGRRMCAGMAMAERMVMY SLTTLLHSFNWELPKGEKLDL 120
XP_031376784. 1 GRWAGK——— PPAWAYLPFGGGERLCLGMHLAQML THDALAALPPLHA-—-VRG——DA 108
N ooosteRskskok sk skok sksk ok o sk ok . sk *
KALODDLK_01569 SEQFGIVLKKKLPLI 135
XP_031376784. 1 TPLPGLTLGPRGPLI 123
. L A &

(12).R06611(Flavonol 3-O-glucosyltransferase):

>KALODDLK_00889 O-mycaminosyltylonolide 6-deoxyallosyltransferase

PAEEVVAWLDACPPRSVVYVCFGSQYTPTEKQGRA-
LAAALERSGVRFVWAIGGGGAV-
VPEGFEGRVVEILNHVAVGAFVTHCGWNSVLEAVAAGVVLLAWPMRADQFANARL
VVEELGVAVRVGEGEEGTPEPEDLARVMAEAVAEVAWPEMRVRAAALGRK

>XP_029116545.1 flavonol 3-O-glucosyltransferase UGT89B1-like [Elaeis guineensis]

PPPALEAFLNSGPPPVSIGFGSMTTPDPQVTTRAVVAALARSGQRAVLLSGWG-
GLSAADVPDTVFVTDSVPHDWLFPRVAAAVHHGGAGTTAAGLAAGVPNVVVPFFG
DQPFWGDRVQRLGVGPAPVPRRALNERTLADALTRAVTDAGMRDRAAALGAR

» AFI71901.1 flavonol 3-O-glucosyltransferase Paeonia lactiflora
2 KAH9680384.1 Flavonol 3-O-glucosyltransferase Citrus sinensis
‘WCJ18206.1 Flavonol 3-O-glucosyltransferase Euphorbia peplus
100

‘WCJ18205.1 Flavonol 3-O-glucosyltransferase Euphorbia peplus

KAH9680385.1 Flavonol 3-O-glucosyltransferase Citrus sinensis

I: ‘WCJ19162.1 Flavonol 3-O-glucosyltransferase Euphorbia peplus
» KAH9657471.1 Flavonol 3-O-glucosyltransferase Citrus sinensis
KAH9654045.1 Flavonol 3-O-glucosyltransferase Citrus sinensis
—ME @ KALODDLK 00889 O-mycaminosyltylonolide 6-deoxyallosyltransferase
74 XP 029116545.1 flavonol 3-O-glucosyltransferase UGT89B1-like Elaeis guineensis
— KAH9657470.1 Flavonol 3-O-glucosyltransferase Citrus sinensis

1w ——— KAH9657469.1 Flavonol 3-O-glucosyltransferase Citrus sinensis
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53

KALODDLK_00889 PAEEVVAWLDACPPRSVVYVCFGSQYTPTE-KQGRALAAALERSGVRFVWAIGGGGAVVP 59
XP_029116545. 1 PPPALEAFLNSGPPP——VSIGFGSMTTPDPQVTTRAVVAALARSGQRAVLLSGWGGLSAA 58
* Tk ockk o ko okkk kk sk okkok deksk ok ok k ek
KALODDLK 00889 EGFEGRVV-ETLN———HVAVGAFVTHCGWNSVLEAVAAGVVLLAWPMRADQ-FANARLYV 113
XP_029116545. 1 DVPDTVFVTDSVPHDWLFPRVAAAVHHGGAGT TAAGLAAGVPNVVVPFFGDQPFWGDRV 117
oo ko LRk ok ok ok okskekk L ok okk ok Xk
KALODDLK 00889 VEELGVAVRVGEGEEGTPEPEDLARVMAEAV-AEVAWPEMRVRAAALGRK 162
XP_029116545.1 —————— QRLGVGPAPVPRRALNERTLADALTRAVTDAGMRDRAAALGAR 160
kik ok Lk, k, otk ¥ sk selokdokck

(13).UGT75C1(Cyanidin 3-O-glucoside 5-O-glucosyltransferase):.
>KALODDLK_02100 Beta-glucosidase.

DRLDFPKHFIFGASSCAYQVEGAAFEDGRTLSTFDIAAHSGHLPGNG-
DITSDEYHKYKEDVELMVETGLDAYRFSISWSRLIPNGRGPVNPKGLEYYNNLVNALL
TKGTQPHVTLLHSDLPQALRDEYGGLFISPKFIDDFVAYADVCFREFGDRVLHWTT-
FNE-
ANFLAFGDENTPASALYLSAHHLLLAHASATRLYRENYQASQRGFIGINVYAYDFIPET
NTEVDVIAAKRARDFFIGWFVQPLMNGEYPLTMRKNGGPRLPKFTPNETELLTGSYD-
FIGL-
NYYTAKTVKDDPVMLTVEPRNYYTDQGLISSYLGNIDPYQGHPFFNTPWGLHDVLQQ
FKQVYGNPPVYIHENGEVGDHDADYDKLINDIPRVEYLQGHIRAVLDA-
VRNGSNVKGYFVWSFLDMYELMYGTKFTFGLYYIDFNDPKLTRHPKLSQKWYSRFL.

>sp | EBWIM2.11 AASGT_DIACA RecName: Full=Cyanidin 3-O-glucoside 5-O-glu-
cosyltransferase (acyl-glucose).

DPARFPARFTWGVATSSYQIEGAPREDGKGPSIWDTFCRTPGKVRGGDTGDVAC-
DH-
YHRLDSDLDMIRDLGVNAYRFSISWPRILPHGRGAVNQAGLDFYQRLVDGLLTRGITP
WATLYHWDLPQTLEDEGGWTVRGTAEAFGTYSAVVAAALGDRVKHFITLNEP-
WCSAYLGYGI-
GIHAPGRHDLRASFAATHHLLVGHGRAMQAIRGQAPGAQAGITLNLHHTYPATDTP
ADRAAAYRMDGFQNRWYLDPVYGRGYPQDMVDLLGDL-
SPQAQGLVLPGDTELMGQPTD-
FLGVNMYSRAVGQDAPGEGFLHARQIRPEGSAYTGFDWEVAPDSLTDLLVRLQEDYA
PDAIYITENGSTYPDVADEDGNVNDLERTQYLTEHLAATQEALARGAKVAGY-
FAWSLMDNFEWAEGYDKRFGIVHVDFDTQVRTPKLSGRTYRDEFL.

2 KAI2668920.1 Anthocyanidin 3-O-glucoside 5-O-glucosyltransferase Labeo rohita
= UYR41668.1 anthocyanidin 3-O-glucoside 5-O-glucosyltransferase synthetic construct
RDX61528.1 Anthocyanidin 3-O-glucoside 5-O-glucosyltransferase partial Mucuna pruriens
3

KAF3782984.1 Anthocyanidin 3-O-glucoside 5-O-glucosyltransferase Nymphaea thermarum

—: @ KALODDLK 02100 Beta-glucosidase
B splE3W9M2.1|AASGT DIACA RecName: Full=Cyanidin 3-O-glucoside 5-O-glucosyltransferase (acyl-glucose)

UYR41667.1 anthocyanidin 3-O-glucoside 5-O-glucosyltransferase synthetic construct

100 KAF3662936.1 Anthocyanidin 3-O-glucoside 5-O-glucosyltransferase Capsicum annuum
KAF3642913.1 Anthocyanidin 3-O-glucoside 5-O-glucosyltransferase Capsicum annuum
KAB1213542.1 Anthocyanidin 3-O-glucoside 5-O-glucosyltransferase Morella rubra

i KAB1213521.1 Anthocyanidin 3-O-glucoside 5-O-glucosyltransferase Morella rubra
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KALODDLK_02100
sp| E3WOM2. 1/ AASGT DIACA

DRLDFPKHF IFGASSCAYQVEGAAFEDGRTLSTFDIAAHS-GH PGNGDITSDEYHKY
DPARFPARFTWGVATSS REDGKGPS IWNDTFCRTPGKVRGGDTGD!

KEDVELMVETGLD:
DSDLDMIRDLGVN

REFGDRVLHWTTENEANF
DRVKHF 1 TLNEF

FIGINVYAYDFIPETNTEVDV
A—GITLNLHHTYPATDTPADR
ok ok

KALODDLE_02100
o | E3WOM

AASGT_DIACA

KALODDLEK_0:
p | E3WOM2

2100

1

KALODDLK_02100
o | EIWOMZ. 11 AAS

YG! VYTHENGEVGDHDADYDK QGHIRAVLD:
YLTEHLAATQEA
Mok e e s ik dos

(14). AASGT:

>KALODDLK_02100 Beta-glucosidase

DRLDFPKHFIFGASSCAYQVEGAAFEDGRTLSTFDIAAHSGHLPGNG-
DITSDEYHKYKEDVELMVETGLDAYRFSISWSRLIPNGRGPVNPKGLEYYNNLVNALL
TKGTQPHVTLLHSDLPQALRDEYGGLFISPKFIDDFVAYADVCFREFGDRVLHWTT-
FNE-
ANFLAFGDENTPASALYLSAHHLLLAHASATRLYRENYQASQRGFIGINVYAYDFIPET
NTEVDVIAAKRARDFFIGWFVQPLMNGEYPLTMRKNGGPRLPKFTPNETELLTGSYD-
FIGL-
NYYTAKTVKDDPVMLTVEPRNYYTDQGLISSYLGNIDPYQGHPFENTPWGLHDVLQQ
FKQVYGNPPVYIHENGEVGDHDADYDKLINDIPRVEYLQGHIRAVLDA-
VRNGSNVKGYFVWSFLDMYELMYGTKFTFGLYYIDFNDPKLTRHPKLSQKWYSRFL

>sp | EBWOM2.11 AASGT_DIACA RecName: Full=Cyanidin 3-O-glucoside 5-O-glu-
cosyltransferase (acyl-glucose)

DPARFPARFTWGVATSSYQIEGAPREDGKGPSIWDTFCRTPGKVRGGDTGDVAC-
DH-
YHRLDSDLDMIRDLGVNAYRFSISWPRILPHGRGAVNQAGLDFYQRLVDGLLTRGITP
WATLYHWDLPQTLEDEGGWTVRGTAEAFGTYSAVVAAALGDRVKHFITLNEP-
WCSAYLGYGI-
GIHAPGRHDLRASFAATHHLLVGHGRAMQAIRGQAPGAQAGITLNLHHTYPATDTP
ADRAAAYRMDGFQNRWYLDPVYGRGYPQDMVDLLGDL-
SPQAQGLVLPGDTELMGQPTD-
FLGVNMYSRAVGQDAPGEGFLHARQIRPEGSAYTGFDWEVAPDSLTDLLVRLQEDYA
PDAIYITENGSTYPDVADEDGNVNDLERTQYLTEHLAATQEALARGAKVAGY-
FAWSLMDNFEWAEGYDKRFGIVHVDFDTQVRTPKLSGRTYRDFL

NP 001141445.2 Cyanidin 3-O-rutinoside 5-O-glucosyltransferase Zea mays(2)

NP 001141445.2 Cyanidin 3-O-rutinoside 5-O-glucosyltransferase Zea mays

XP 015616800.1 cyanidin 3-O-rutinoside 5-O-glucosyltransferase Oryza sativa Japonica Group
PKU65703.1 Cyanidin 3-O-rutinoside 5-O-glucosyltransferase Dendrobium catenatum

PKU60166.1 Cyanidin 3-O-rutinoside 5-O-glucosyltransferase Dendrobium catenatum

XP 020157436.1 cyanidin 3-O-rutinoside 5-O-glucosyltransferase Aegilops tauschii subsp. strangulata(2)
XP 020157436.1 cyanidin 3-O-rutineside 5-O-glucosyltransferase Aegilops tauschii subsp. strangulata
XP 029118961.1 cyanidin 3-O-rutinoside 5-O-glucosyltransferase Elaeis guineensis(2)

XP 029118961.1 cyanidin 3-O-rutinoside 5-O-glucosyltransferase Elaeis guineensis

BAE77567.1 cryptic phospho-beta-glucosidase B Escherichia coli str. K-12 substr. W3110

@® KALODDLK 02100 Beta-glucosidase

splE3WIM2.1|AASGT DIACA RecName: Full=Cyanidin 3-O-glucoside 5-O-glucosyltransferase (acyl-glucose)

XP 008675568.1 cyanidin 3-O-rutinoside 5-O-glucosyltransferase Zea mays
r— XP 024311125.1 cyanidin 3-O-rutinoside 5-O-glucosyltransferase Brachypodium distachyon

s+ ——— KAG1334240.1 putative Cyanidin 3-O-rutinoside 5-O-glucosyltransferase Cocos nucifera
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o
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* sk ko, o, dekidolok dokk: ok otk rl kol Lokl ok, ok
KALODDLK_02100 KEDVELMVETGLDAYRFSTSWSRLIPNGRGPYNPKGLEYYNNLVNALLTKGTQPHVTLLH 117
sp|E3WOM2. 1/AASGT_DIACA DSDLDMIRDLGVNAYRFSISWPRILPHGRGAVNQAGLDFYQRLVDGLLTRGITPWATLYH 120
ok ok pelelelololekck ko skoselok ek kel ke ek dlelekok k| ek ok
KALODDLK_02100 SDLPQALRDEYGGLF ISPKFIDDFVAYADVCFREFGDRVLHWTTFNEANFLA-——FGDE~ 173
sp |E3WOM2. 1/AASGT _DIACA WDLPQTLEDEGGWT—VRGTAEAFGTYSAVVAAALGDRVKHF ITLNEPWCSAYLGYGIGI 178
sokokok |k, ok ok HEE S T ook ko ok kk * ik
KALODDLK_02100 -NTPASALYLSAHHLLLAHASATRLYRENYQASQRGF IGINVYAYDF IPETNTEVDV 229
sp|E3WOM2. 1|AASGT_DTACA HAPGRHDLRASFAATHHLLVGHGRAMQATRGQAPGAQA——-GITLNLHHTYPATDTPADR 235
* 1o osokkkkr ok, ko koo ik *k, 1 * kik Lk
KALODDLK_02100 IAAKRARDFF IGWFVQPLMNGEYPLTMRKNGGPRLP————KFTP LTGSYDFIGLN 85
sp |E3WOM2. 1]AASGT_DIACA AAAYRMDGFQNRWYLDPVYGRGYPQDMVDLLGDLSPQAQGLVLPGDTELMGQPTDFLGVN 295
*®k kL k kiik: . L I S * o ¥ kR Fk ik ik
KALODDLK_02100 YYTAKTVKDDPVMLTVEPRNYYTDQGLISSYLGNIDPYQGHPFFNTPWGLHDVLQQFKQV 345
sp |E3WOM2. 1/AASGT_DIACA MYSRAVGQDAPGEGFLHARQIR—————————-PEGSAYTGFDWEVAPDSLTDLLVRLQED 345
¥y w Uk k R Sicerd M B AU LR VR
KALODDLK_02100 YGNPPVYTHENGEVGDHDADYDKLINDIPRVEYLQGHIRAVLDAVRNGSNVKGYFVWSFL 105
sp|E3WOM2. 1|AASGT DIACA YAPDAIYITENGSTYPDVADEDGNVNDLERTQYLTEHLAATQEALARGAKVAGYFAWSLM 405

*, LAk dolok, | Lok ko ek ok, ok okl ook, sk kel ok kekok, ok )

KALODDLK_02100
sp|E3WOM2. 11AASGT_DIACA

DMYELMYGTKFTFGLYYIDFNDPKLTRHPKLSQKWYSRFL 445
DNFEWAEGYDKRFGIVHVDFDTQ—VRTPKLSGRTYRDFL 443
* ok ok, Rk ik K odkk 1 ok ok

HPLC results

In Figure S2¢, Eluting peaks of calibrator were observed at 4.4min, 5.9min and 6.2min,
represent quercetin, kaempferol and isopurine respectively. The production of flavonoid
during fermentation is determined by its peak area (mAU) and its properties can be de-
termined by the time of peaking. Figure S2a shows the content of each substance in the
blank medium, three flavonoids were not detected. Figure S2b represents bacterial fer-
mentation broth, quercetin was identified.
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Figure S2. In FS2(c), Eluting peaks of calibrator were observed at 4.4min, 5.9min and 6.2min, rep-
resent quercetin, kaempferol and isopurine respectively. The production of flavonoid during fer-
mentation is determined by its peak area (mAU) and its properties can be determined by the time
of peaking. FS2(a) shows the content of each substance in the blank medium, three flavonoids
were not detected. FS2(b) represents bacterial fermentation broth, quercetin was identified.
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LC-MS detection quality control.

The repeatability of metabolite extraction and instrument detection can be judged by
analyzing the overlap of mass spectrometry total ion chromatograms (TIC diagram) of
three QC samples. Figure S3 shown the TIC of three QC samples in positive ion and neg-
ative ion modes, which reflected the reliability of sample preparation process and LC-MS
detection.
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Figure S3. The repeatability of metabolite extraction and instrument detection can be judged by
analyzing the overlap of mass spectrometry total ion chromatograms (TIC diagram) of three QC
samples. FS3 shown the TIC of three QC samples in positive ion and negative ion modes, which
reflected the reliability of sample preparation process and LC-MS detection.

Based on metabolite database analysis, we performed qualitative analysis of all de-
tected ion types. In the multi-peak diagram of MRM metabolite detection in multi reaction
monitoring mode, the samples that can be detected in positive ion and negative ion modes
are displayed, and the peaks of different colors represent different metabolites (Figure
S4). After filtering the blank control signal, there were relatively many kinds of
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metabolites in the sample, and the number of peaks with strong signal was moderate,
which was an ideal microbial experimental model.
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Figure S4. Based on metabolite database analysis, we performed qualitative analysis of all de-
tected ion types. In the multi-peak diagram of MRM metabolite detection in multi reaction moni-
toring mode, the samples that can be detected in positive ion and negative ion modes are dis-
played, and the peaks of different colors represent different metabolites (FS4). After filtering the
blank control signal, there were relatively many kinds of metabolites in the sample, and the num-
ber of peaks with strong signal was moderate, which was an ideal microbial experimental model.



