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Figure S1. H. patens micropropagated plants used for the elicitation experiments. 

Table S1. Downloaded files of transcriptomes and gene sequences of MIA-producing 

plants. 

Plant species Prefix Family 
Accession 

number 
Transcriptome source Ref 

FASTA files  

Amsonia hubrichtii Ahu Apocynaceae SPRX096091 PhytoMetaSyn (www.phytometasyn.ca) [52] 

Cinchona ledgeriana Cle Rubiaceae - PhytoMetaSyn (www.phytometasyn.ca) - 

Vinca minor Vmi Apocynaceae - PhytoMetaSyn (www.phytometasyn.ca) - 

Tabernaemontana 

elegans 
Tee Apocynaceae SPRX096093 PhytoMetaSyn (www.phytometasyn.ca) [52] 

Rauwolfia serpentina Rsa Apocynaceae - http://medicinalplantgenomics.msu.edu/ [53] 

Camptotheca 

acuminata 
Caa Nyssaceae - http://medicinalplantgenomics.msu.edu/ [53] 

Ophiorrhiza pumila Opa Rubiaceae - 
http://ngs-data-

archive.psc.riken.jp/pub/ophiorrhiza_pumila/download/ 
[54] 

Catharanthus roseus Cro Apocynaceae - http://medicinalplantgenomics.msu.edu/ [53] 

Short Read Archive (SRA) files 

Rhazya stricta Rsi Apocynaceae SRP028239 Genbank NCBI (www.ncbi.nlm.nih.gov) [55] 

Hamelia patens Hpa Rubiaceae SRP079620 Genbank NCBI (www.ncbi.nlm.nih.gov) [49] 

Uncaria 

rhynchophylla 
Ury Rubiaceae SRX362039 Genbank NCBI (www.ncbi.nlm.nih.gov) [56] 



Mitragyna speciosa Msp Rubiaceae SRX2855178 Genbank NCBI (www.ncbi.nlm.nih.gov) [57] 

 

Table S2. MIA-biosynthesis gene sequences  
Species Gene Code Accession Nº GenBank Bibliography 

Catharanthus roseus 

Loganic Acid Methyl-Transferase CroLAMT ABW38009.1 [12] 

Tryptophan decarboxylase CroTDC CAA47898.1 [58] 

Strictosidine synthase CroSTR CAA43936.1 [59] 

Strictosidine beta-glucosidase CroSGD AAF28800.1 [17] 

Tetrahydroalstonine synthase CroTHAS AKF02528.1 [16] 

Heteroyohimbine synthase CroHYS ANQ45225.1 [18] 

Nitrate/Peptide Family Transporter CroNPF2.9 AQM73449.1 [14] 

Elongation factor 1 -alpha CroEF1-α ABV58644.1 [49] 

Mitragyna speciosa 
 

Strictosidine synthase MspSTR EU288197.1 - 
 

Ophiorrhiza pumila Strictosidine synthase OpuSTR AB060341.1 [54] 

Ophiorrhiza japonica Strictosidine synthase OjaSTR EU670747.1 [60] 

Uncaria rhynchophylla Strictosidine synthase UrySTR 
OL310251.1 

ON125563.1 
- 

 

Table S3. Degenerated primers for H. patens genes amplification 

Gene Primer name Primer Sequence (5´à3´) 

LAMT 
LAMT-F1deg THGYDGAYTTNGGNTGYTCNDBHGG 
LAMT-R2deg ADNRTANDNNHHNAHGTTGAANGARTC 

TDC 
TDC-F1deg GARAVHTWYCCDGTYYTTBAGCSAAG 
TDC-R2deg AYTTGCCARTYYTTRWARTCNABNAC 

SGD 
SGD-F1deg DKCNKCHTWYCARDDYGARGG 
SGD-R1deg GHDSWRTARTRRTTNANNCCNABRWARTC 

THAS1 
THAS1-F2deg AARJJYAARGYHGGDGAYRNRGTNG 
THAS1-R2deg GCDGMVAANTCNANCATYTCYTG 

THAS2 
THAS2-F2deg TDRBHDTNARRDTBVYNAARGCNTTHGG 
THAS2-R2deg TKHKBNGCDGCRAANTYNANCATYTC 

NPF2.9 
NPF-Fdeg GGTTTCTCTTYRTVTGGAATGCTGCTTC 
NPF-Rdeg GCTTGTCCYGGAAAATGRAATGCTTCTC 

 

 

 

 



Table S4. Primers used for RACE  

Primer Sequence 5´----3´ 
RACE 3´ 

GeneRacer
TM 3′ Primer 5′-CGCTACGTAACGGCATGACAGTG-3′ 

HpTHASR-F1 5´GAC GGA ACC CCC ACA TAT GGA GG 3´ 
HpTHASR-F2 5´ACC TTA GCA TAG GAA GGA AAA TTG 3´ 

HpTDCR-F1 5´CTC AAT GAG TTT CAG CCC TCA TAA ATG G 3´ 
HpTDCR-F2 5´TGC TGG TCA AGG CAC TAA GTA CTA AC 3´ 
HpLAMT-F 5´CTT CAG ATC TCT CCC GCC AAA CAG G 3´ 

RACE 5´ 

GeneRacer
TM 5′ Primer 
 

5′-CGACTGGAGCACGAGGACACTGA-3′ 

HpLAMT-R 5´GAG AGC CAG TGA AGT GCA TAA GAG C 3´ 

 

Table S5. Primers used for RT-qPCR 

Gene Primer name Primer Sequence Amplicon 
size (bp) 

Mean PCR 
efficiency 

Elongation factor 1- 
α 

EF1-α-F 5´CTG AAG TTA AGT CTG TTG AGA TGC ACC 3´ 
200 

1.77 
EF1-α-R 5´ GCC AGG GTG GTT CAT GAT GAT GAC C 3´ 

Loganic Acid 
Methyltransferase 

LAMT-F 5´CTT CAG ATC TCT CCC GCC AAA CAG G 3´ 
126  

1.85 
LAMT-R 5´GAG AGC CAG TGA AGT GCA TAA GAG C 3´ 

Tryptophan 
decarboxylase 

TDC-F 5´GTGGATTCATGTTGATGCTGCTTATGC3´ 
90 

1.82 
TDC-R 5´GAGTCAACTCTCTCAACCCCATCC3´ 

Strictosidine β-D-
glucosidase 

SGD-F 5´ CAC ACA ATC AGC TTC TAG CCC ATG C 3´ 
96 

1.81 
SGD-R 5´ACA CGA GTG TAA TCC CAA TCT TGC C 3´ 

Tetrahydroalstonine 
synthase 1 

THAS1-F 5´ GGA GTT GGT TGC CTC GTA GGA TC 3´ 
87  

1.93 
THAS1-R 5´CGT GAA TAT TTG GGC AGG GCA GTA G 3´ 

Tetrahydroalstonine 
synthase 2 

THAS2-F 5´CTC CCC TTC TCT GTG CTG GGA TC 3´ 
97 

1.91 
THAS2-R 5´CCA CCA AGG CCA ACC ACA CC 3´ 

Nitrate/Peptide 
Strictosidine 
Transporter 

NPF-F 5´CGTAATCTCTGGTGCCATCTCTCTC3´ 
103 

2.08 

NPF-R 5´CCTAATCGTTGGAGGGGTGTTGG3´ 

Strictosidine 
synthase 

STR-F 5´GTKAGCABMRWMTATGATGACAGAGGTGT3´ 
131 

2.04 
STR-R 5´CCTGGTAYATTYARYCCWTTCATCAAAACT3´ 
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H. patens cloned sequences. 

>HpaLAMT (complete CDS) 

ATGGCTCCAACAATGGACACCATCCCAACTGTAGACATCAAGGAAATGCC
AGAAGAAGCACACCCCATGAAAGGTGGAGATGATTTCAATAGCTATTCTC
AAAATTCTTGCTATCAGAGGGGAGTTATAGATGCCGCAAAAGCTATCATTT
TTGAAGCAGTAAATGAGAATCTAGAACTTGAGAATAACAAATCTACTTTCG
ATCCATCTAAGCCTTTTCGCATTGCTGATTTTGGTTGCTCAACCGGGCCTAA
CACATTTTTAGCTATGCAAAATATCGTGGAAGCCGTGGAGCAAAAGCACA
AATCTCTACAAGAAAAAACCAACCCAGAATTCCACGTATTTTTCAATGACC
ATGTCAACAACGATTTCAACATTCTCTTCAGATCTCTCCCGCCAAACAGGG
ATTACTTTGCTGCTGGGGTGCCCGGATCGTTTTACACGAGGGTGTTACCTAG
GGCCTGTTTGCATTTTGCTCATTGCTCTTATGCACTTCACTGGCTCTCTAAGG
TTCCTAAGGAGGTTCAAGACAAGAATTCTCCCGCCTTCAACAAGGGGAGG
ATTCATTACACCGGGACTGAAAAGCATGTTGTGAAAGCTTACTTTGGTCAG
TTCCAAAAGGATATGGACGCATTTCTGAAAGCTAGAGCTCAAGAAATTGTG
GGAGGAGGGTTGATGGTGATTCAAATTCCTGGTCTTCCTAGTGGTGAGGTC
CTCTTCTCTAGGACTGGTGCTGGAATGCTTCATGCTCTTCTGGGCTCGTCCTT
GATGGAACTCGTAACTTTGGGAGTAATAAGTGAAGAAAGTGTGGATTCCTT
CAACTTGCCTCAATACCATCCATCAATTGAGGAACTAGAAATGGTGATAGA
GATGAACAAAAGTTTTAGCCTTGAAAAAATTGGAGCATTGAATCATCCTAT
GAAGAACTTGCCATTTGATGTTCAAATGACTTCGCTACAAGTAAGAGCTAT
CATGGAGGGGATTCTAACCGACCATTTTGGAGACAAAATCTTGGACCAATT
GTTCGAAATCTACACCAAGAAACTGCAAGAGAATTACAATGTTTTTGACAA
GGAAATCCGAAGAGATGCGGATTTGTTCCTTGTTCTAAAACGCAAGTGCAA
TTGA 

>HpaTDC (partial) 

GAGACATTCCCTGTCTTTAGCCAAGTTGAGCCCGGATATCTCCGTACCTCTC
AGCCCGAAACCGCCCCTTATCTGCCCGAAAAATTTGATGACATTTTGCATG
ATATTGAAAAAGATATAATCCCTGGAATGACCAACTGGCTAAGCCCTAATT
TTTATGCATATTTTCCAGCTACTGTTAGCTCAGCTGCTTTTCTTGGAGAAATG
TTGTGCACCGGTTTCAACTCTGTAGGGTTCAACTGGCTAGCCTCCCCGGCA
GCGACCGAGCTCGAGATGGTGGTGATGGATTGGCTGGCTCACATGCTTAAG
CTCCCCAAGTCCTTTATGTTCTCAGGCACTGGTGGTGGTGTTCTCCAGGGAA
CCACCAGCGAGTCTATTCTTTGCACCCTCATCGCCGCCCGCGACCGGGCTTT
CGAGGAAATCGGCGTGGAGAATATTGGGAAGCTTGTTGTCTATGGATCCGA



TCAGACACATTCATTTTTCGTCAAAACTTGCAAACTGGCAGGTATTTTCCCT
TGCAACATAAAAATTATCCCTACTACTGTTGAGGCCAACTTTTCCATGTCCC
CCGGTGCTCTACGTAAACAAATCGAAGCTGACGTGGCAGATGGGCTGGTC
CCACTTTTTGTATGTGCTACTGTGGGAACCACATCCACCACTGCCGTTGACT
CAGTGAGTCAGATAGCTGATGTAGCAAATGAATTCAAGATGTGGATTCATG
TTGATGCTGCTTATGCTGGTAGTGCATGCATATGTCCTGAGTTTAGGCAGTA
CTTGGATGGGGTTGAGAGAGTTGACTCAATGAGTTTCAGCCCTCATAAATG
GCTACTTTGTTATTTGGATTGTTGTTGCTTGTGGGTCCAGAGACCTGACTTGC
TGGTCAAGGCACTAAGTACTAACCCTGAATACTTGAAAAATAAAAGAAGT
GAGCTTGGCTCTGTCATGGACTACAAAGACTGGCAAATTGGTACGGGAAG
ACGATTTAGAGCACTCCGATTATGGCTTATTATGCGCAGTTACGGCCTTAA
AAATCTCCAAAGCCACATCCGGTCCGACGTCCAAATGGCCAAAATGTTCG
AAGGGTTCGTGAAATCTGATCCACGGTTTGAAATGATTGTACCGCGTGCAT
TTTCACTTGTGTGTTTTAGGCTTAATCCAAGGAGATTGGGTGAAAGTCATGC
AATTGATTTGGAGCTCTTGAACAAGAAGCTACTCGAGTCGATCAACTCAAC
TGGGCGAGTTTACATGACTCACACCAAGGTTGGTGGGGTATACCTGTTGAG
ATTTGCAGTGGGGGCCTCGTTAACAGAGGATCGCCATGTGTGTGCCGCCTG
GGAGTTGATAAAAGAATGCACCGATAATTTGCTTAAAGAAAATAATTAG 

>HpaSGD (partial) 

GCGGCCTATCAATATGAAGGTGGAGCAAGTGAAGGCGGTAAAGGTCCCAG
TATATGGGATACTTTCACCCATAGACGGCCTGGTTTGATAATGGGTGGAGG
CAATGGAAACCTGGCCATTGATTCATATCATCAGTACAAGGAAGATGTCA
AGATGTTGAAGAACATGGGGTTGGATGCCTATCGGTTTTCAATATCATGGT
CAAGAGTCCTGCCAGGTGGGAATTTAAATGGTGGTGTAAATAAGGAAGGA
GTTGACTACTACAACAATCTCATAGATGAGCTCCTAGACAATGGTATCGAG
CCATATATAACTCTATTTCATTGGGATGTTCCCCAAGCCTTGGAAGATAAAT
ATGGTGGTTTTTTAAGTCCAAAAATTGTGGACGACTTCGTGGAGTACGTAG
AGCTTTGCTTTTGGGAATTCGGAGATCGAGTGAAGAACTGGATAACACTGA
ATGAACCCTGGAGCTTTAGCACTGGTGGATATGTAAACGGTACCTTTGCAC
CCGGCCGAGGTGCCTCCGCCTCTGAGCAAGTAAATCACGATCACATTGTAC
CAAGCAGATGTTCTGCACATGTACGACAATGTATTTCTAGCAATGGAAATC
CAGGCACGGAGCCTTATTTGGTCACACACAATCAGCTTCTAGCCCATGCTG
CTGCTGTAAAACTATACAAAAGCAAATTTCAGAAACCACAAGAAGGCAAG
ATTGGGATTACACTCGTGTCTCAATGGTTGGAACCATTGGATGAAAACAAT
GATGCCGATGTCCAAGCGTCCAAAAGAGCTCTCGATTTCATGTTAGGATGG
TTAATGCAGCCACTTAA 

 



>HpaNPF2.9 (partial) 

GGCTCAAGCTTTTGTGAAACTCCATCACCTTTGCAATATACAAGCCTATTTT
TGGCTATAGCTCTGGCAGCTTTAGGGTGTGCAGGTACTAGTTTCACTGTCGG
AACAATGGGAGCAGATCAGTTGGATAATCCTGAGCATCAAGAGAATTTCTT
TAACTGGTTTCTTTTCATCTGGGATGCTGCTTCACTGATTAGTGGTACCGTA
ATTGTTTATGTTCAAGATAATGTGAGTTGGGGATTGGGGTATGGCCTATGTG
GTGCCGCTAATCTGCTAGGATTAATCAGTTTTCTGCTGGGAAGGCACTACT
ATCGCTATGTTCAACCACAAGGGAGTCCGTTCAAGGATGTAGCTCGCGTAG
TCTTTGCAGCATTCTCTAAGAGGAAGCAATTTTTGTCAAAAACAAGAGAAG
ATTATTATAGTCCATTACATAACGAAGCCGATGACCAACATGACGGTGTCA
ATTATTTGGCAGCAGCAGCCTCACAACCAAAAGAAACATTCAAGTTTCTGA
ACCATGCAGCCTTGATAACCCAAGCAGACATCCAATCAGATGGATCAATC
AGGCAATCATGGAAGTTGTGCACGGTACAACATGTGGAAGATCTTAAAAC
CTTAATTAGAATTGCCCCAATTTGGGCAACTGTTATTTTCATAACCACCCCA
ATGAGTATGCTAGCCGCCTTCACACTCCTTCAGGCTCTAAAAATGGACACT
GGCATTGTATCCAATTTCAAATTCCCAGTAGGTTCTCTGGTAGTCTTTTGCG
TAATCTCTGGTGCCATCTCTCTCACCATATTAGACAGATTGATATTCCCTTT
ATGGCAAAAAATATTCGGCAAATTTCCAACACCCCTCCAACGATTAGGCA
CAGGTCATGTCATAAATGTGCTTAGCATAGTCGTTGCAGCCTTGGTGGAAT
CAAAGAGGCTGCAATTAGCTCGAGCCCACAATGTTCAAGATTCGAGAATTT
CCATCATGCCAATGTCTGTTATGTGGTTAGTACCTCAGTTGGCACTTATGGG
AATAGGAGAAGCATTCCATTTTCCAGGACAAGC 

>HpaTHAS1 (partial) 

AAAGTTAAAGTTGGGGACGAGGTGGGAGTTGGTTGCCTCGTAGGATCATGT
CGAAATTGTAACAGGTGCAACGAAGACCTTGAAAACTACTGCCCTGCCCA
AATATTCACGTATGGCTCCCCAGACACCGACGGAACCCCCACATATGGAG
GCTATTCAGATATCATGGTTGTGGACGAGCACTTCGTTGTTCGTTGGCCTGA
AAACTTCCCTCTTGATGCCGGTGCACCCCTTCTCTGTGCTGGAATCACTACA
TATAGCCCGTTGAGATATTTTGGACTTGACAAACCTGGAATTCATATTGGTG
TGGTTGGCCTTGGTGGGCTTGGTCATGTGGCCGTGAAATTCGCCAAGGCAT
TTGGGGCAAAGGTGACCTTGATCAGCACTTCCGCTAGTAAAAAACAGGAT
GCCATCGAAAAACTAGGGGCTGATTCATTTATACTTAGTAATGACCCTAAG
GAAATGGAGGCTGCATTTGGAACTATGGATGGTATTATTGATACTGTCTCT
GCTGTTCATTCAATTCTGCCTTTGATTGATTTGTTAGCATTTGATGGGAAGCT
TGTTGAGGTTGGTATACCAGCAAAGCCACTTGAACTGCCCATATATAACCT
TAGCATAGGAAGGAAAATTGTGGGAGCGACTACTATTGGAGGCTTGAAGG
AAACGCAAGAAATGATTGATTTTGCAGTAAAGCACAATATAGTACCTGAT



GTGGAGATCATCCCAATTGATTATGTGAACACCGCAATGGAGCGCCTTGAG
AGGGGTGAAGTCAAGTACCGATTTGTGATAGATGTGGGGAATACACTAAA
GTCTACTTAG 

>HpaTHAS2 (partial) 

GGTAAAGTTGGAGATGTGGTAGGAGTGGGTTGCCTAGTTGGATCATGTCGC
AACTGTGACATGTGTTCCAAAGATCTCGAGAACTACTGTCCTGGGCAGATA
CTCACATACAGCGCCGCTTATACCGATGGTACAATCACATATGGAGGCTAC
TCTGATCTTATGGTTGCTGATGAGCACTTTGTGATCCGCTGGCCCGAGAACT
TTCCTCTTGATGCTGGTCGTCCCCTTCTCTGTGCTGGGATCACTACTTACAGC
CCCTTGAGATACTTTGGACTTGATAAGCCTGGAACCCATGTTGGTGTGGTTG
GCCTTGGTGGGCTTGGTCACGTTGCTGTGAAATTTGCCAAGGCTTTTGGGGC
AAAGGTGACTGTGATCAGTACCTCTGAGGGGAAAAAGAAGGAGGCCATTG
AAAAACTTGGAGCAGACGCGTTCTTAAATAGCCGGGACCCTGAGCAGATG
CAGGCTGCACGTGGTACAATAGATGGTATTATTGATACTGTTTCCGCAACA
CATCCTGTTATTCCATTGATCAATTTGGTGAAGTCTCATGGGAAGATAATAC
TGGRRGGTGCAGGCGAAAAGCCACTTGAGGTTCCYGCATTTCCGCTTTTGA
TCGGGAGGAAGACGCTTACTGGGAGTGCTATTGGCAGGTCTGAAGGAAAC
TCAGGAGATGCTGGACTTCGCAGC 
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Accesion numbers of amino acid sequences used for phylogenetic analysis. 

Loganic acid O-methyltransferase (LAMT) 

Ophiorrhiza pumila (OpuLAMT) -QWX38535.1  
Mitragyna speciosa (MspLAMT)-[37] 
Mitragyna speciosa (MspLAMT2)- [37] 
Catharanthus roseus (CroLAMT)- AGX93063.1 
Uncaria tomentosa (UtoLAMT)- QDD67562.1 
 
 
Tryptophan decarboxylase (TDC) 

Catharanthus roseus (CroTDC)- AYA72254.1 
Rauwolfia tetraphylla (RteTDC)-WMM65729.1 
Rauwolfia verticillata (RveTDC)- ABP96805.1 
Vinca minor (VmiTDC)- AEY82397.1 
Tabernaemontana elegans (TelTDC)- AEY82396.1 
Ophiorrhiza pumila (OpuTDC2)- QLQ34389.1 
Mitragyna speciosa (MspTDC)- AEQ01059.1 
Ophiorrhiza prostrata (OprTDC)- ABU40982.1 
Ophiorrhiza pumila (OpuTDC)- BAC41515.1 
Uncaria tomentosa (UtoTDC)- QDD67561.1 
Uncaria guianesis (UguTDC)- ASY03221.1 
Camptotheca acuminata (CacTDC)- AAB39708.1 
Camptotheca acuminata (CacTDC2)-AAB39709.1 
Uncaria rhynchophylla (UryTDC)- [56] 
 
 
 
 
Tetrahydroalstonine synthase (THAS) 
 
Uncaria tomentosa (UtoHYS)-QDD67564.1 
Uncaria tomentosa (UtoTHAS)- QDD67563.1 
Catharanthus roseus (CroHYS)-ANQ45225.1 
Catharanthus roseus (CroTHAS1)-KM524258.1 
Catharanthus roseus (CroTHAS2)- ANQ45223.1 
Catharanthus roseus (CroTHAS3)- ANQ45222 
Catharanthus roseus (CroTHAS4)- KU865324    
Rauvolfia tetraphylla (RteTHAS)-MH010799.1 
Rauvolfia tetraphylla (Rtiso1THAS)-ASR92154.1 
Mitragyna speciosa (MspTHAS)-WNF20697.1 



Rauvolfia tetraphylla (RteTHAS3)- OR514625  
Rauvolfia tetraphylla (RteTHAS4A)- OR514623  
Rauvolfia tetraphylla (RteTHAS4B)- OR514624  
Rauvolfia tetraphylla (RteTHAS5)- OR514622  
Rauvolfia tetraphylla (RteYOS)- OR514626  
Rauvolfia tetraphylla (RteAMS)- OR514628  
Rauvolfia tetraphylla (MSTRG.5534)-OR514630 
Rauvolfia tetraphylla (MSTRG.5531)-OR514631 
Rauvolfia tetraphylla (MSTRG.5530)-OR514632. 
 
Strictosidine beta-glucosidase (SGD) 

Mitragyna speciosa (MspSGD1) - WNF20694.1 
Rauwolfia verticillata (RveSGD)-AFI71457.1 
Rauwolfia serpentina (RseSGD)- CAC83098.1 
Catharanthus roseus (CroSGD)-AAF28800.1 
Catharanthus roseus (CroSGDs)- AVH80943.1 
Uncaria tomentosa (UtoSGD)- AFN69080.1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Amino acid sequences alignment  

Loganic acid O-methyltransferase (LAMT) 

 

Aligned	using	an	external	algorithm

Consensus

CroLAMT

OpuLAMT

HpaLAMT

MspLAMT2

MspLAMT

UtoLAMT

Consensus

CroLAMT

OpuLAMT

HpaLAMT

MspLAMT2

MspLAMT

UtoLAMT

Consensus

CroLAMT

OpuLAMT

HpaLAMT

MspLAMT2

MspLAMT

UtoLAMT

Consensus

CroLAMT

OpuLAMT

HpaLAMT

MspLAMT2

MspLAMT

UtoLAMT

Consensus

CroLAMT

OpuLAMT

HpaLAMT

MspLAMT2

MspLAMT

UtoLAMT

Consensus

CroLAMT

OpuLAMT

HpaLAMT

MspLAMT2

MspLAMT

UtoLAMT

- - - - - - - - - M A P T 	 D 	 	 - - - - - P 	 	 D 	 K E M P E E A H P M K G G D D 	 N S Y S Q N S C Y Q K G V I D A A K 	 V I 	 E A V 	 E	 	 	 	 	 	 	 	 	 	 	 	 	 X 	 X X 	 	 	 	 	 	 X X 	 X 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 X 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 X 	 	 X 	 	 	 X 	

M T D E A H P M K G G D D S Y S Q N S C Y Q K G V I D A A K V I E A V E- - - - - - - - - V A I S I E M - - - - - - P A L P T A V S H A V N

M A P T D K E M P E E A H P M K G G D D N S Y S Q N S C Y Q K G V I A A K V I E A V E- - - - - - - - - M N N T T T I T T V E I I L E A V H

M A P T D P D K E M P E E A H P M K G G D D N S Y S Q N S C Y Q G V I D A A K I E A V E- - - - - - - - - M T I - - - - - T V I F R A I F N

P T P D K M P E E A H P M K G G D D N S Y S Q N S C Y Q K G V I D A A K V I E A V EM A P T V K T P T P I P N P N - - - - - S L I V L S I T

M A P T D P D K E M P E E A H P M K G G D D N S Y S Q N S C Y Q G V I D A A K V I E A V E- - - - - - - - - L T I - - - - - T V V F R V V N

M A P T D P D K E M P E E A H P M G G D D N S Y S Q N S C Y Q K G V I D A A K V I E A V E- - - - - - - - - M T V - - - - - T V V N L T L T

K L D L E N N 	 - 	 	 F D P S K P F R I A D F G C S T G P N T 	 F A M Q N I V E A V 	 	 K Y K S L 	 	 K 	 Q P E F H V F F N D H V N N D F N	 	 	 	 	 	 	 X 	 X X 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 X 	 	 	 	 	 	 	 	 	 	 X X 	 	 	 	 	 X X 	 X 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

K L D L E N N F D P K P F R I A D F G C S T G P N T A M Q N I V E V K Y K S L P E F H V F F N D H V N N D F N- - P I I F H S E T Q K - - T

K D L E N N F D P S K P F R I A D F G C S T G P N T F A M Q N I V E V Y K S L Q E F H V F N D H N N D F NM I I T T F V D N R L K N Q V Y A

L L E N N F D P S K P F R I A D F G C S T G P N T F A M Q N I V E A V K K S L K P E F H V F F N D H V N N D F NN E K - S T F E Q H Q E T N

K L D L E N N F D P K P F R I A D F G C S T G P N T F A M Q N V E A V K Y K S L K Q P E F H V F F N D H V N N D F NI - T T A Y V E L - K D

K L D L N N F D P S K P F I A D F G C S T G P N T F A Q N I V E A V K K S L K Q P E F H V F F N D H V N N D F NK - - A N H Y V D Q H H E I

K L D L E N N F D P S K P F R I A D F G C S T G P N T F A M Q N I V E A V K Y K S K Q P E F H V F F N D H V N N D F N- - A N Y D Q Q L G S

I L F R S L P Q N R D Y F A A G V P G S F Y T R V F P K A S L H F A H C S Y A L H W L S K V P K E I Q D K N S P A 	 N K G R I H Y T G T E K	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 X 	 	 	 	 	 	 	 	 	 	 	 	

L F R S L P N R F A A G V P G S F Y T R V F P K S H F A H C S Y A L H W L S K V P K E I Q D K N S A N K G R I H Y T G T E KV P E F N I L Y

L F R S L P Q N R D Y F A A G P G S F Y R V F P K A S L H F A H C S Y A L H W L S K V P K E I Q D K N S P A N K G R I H Y T G T E KM A S Y

I L F R S L P N R D Y F A A G V P G S F Y T R V P A L H F A H C S Y A L H W L S K V P K E Q D K N S P A N K G R I H Y T G T E KP L R C V F

I L F R S L P Q N R D Y F A A G V P G S F Y T R V F P K A S L H F A H C S Y A L H W L S K V P K E I Q D K N S P A N K G I H Y T G T E KF G

I L F R S L P Q R D Y F A A G V P G S F Y T R V F P K A S H F A H C S Y A L H W L S K V P K E I Q D K N S P A N G R I H Y T G T E KD V F R

I L F R S L P Q R Y F A A G V P G S F Y T R V F P K A S L H F A H C S Y A L H W L S K V P E I Q D K N S P A N K G R I H Y T G T E KD E N Y

H V V K A Y F 	 Q F Q K D M 	 S F L K A R A Q E I V G G G L M V I Q I P G L P S G E V L F S R T G A G M L H A L L G S S L M E L V N L G 	 I	 	 	 	 	 	 	 X 	 	 	 	 	 	 X 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 X 	
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Strictosidine beta-glucosidase (SGD) 

 

Aligned	using	an	external	algorithm
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Supplementary material 4. 
 
SA concentration experiment 

 

 
Figure S2.  MOA production in 1.5-month-old H. patens plants, under different SA 

treatments after 120 h (n=3). 
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Supplementary material 5. 

HPLC chromatogram of the H. patens extract indicating the retention times of 
each MOA. 
 
Alkaloid detection was at 244 nm. Retention times: [1] rumberine 9.4 min, [2] 
speciophylline 13.5 min, [3] uncarine F 16.5 min, [4] hameline 20 min, [5] 
pteropodine 23.2 min, [6] isopteropodine 40.9 min. 
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