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Table S1. Gene sequence of p-coumaroyl-CoA 2’-hydroxylase (C2’H), prenyltransferase 1 (PT1) and 

psoralen synthase (PS) with codon optimization. 

 

Gene Sequence 

C2’H 

(Ipomoea 

batatas) 

ATGCCGTCGACCACTCTGAGCACTGTTCTTAGTGATATTAATGACTTCGTCGTGAAAC

AAGGCCACGGTGTTAAAGGCCTGTCCGAGCTGGGCTTACAAACCTTGCCGAACCAG

TATGTGCATCCGCCAGAGGAGCGTTTAAGCAGTATGGATGTGGTTTCCGATGACAGC

ATCCCGGTGATCGATGTCAGCAATTGGGAAGACCCGAAAGTGGCCAAATTGATCTG

CGACGCAGCCGAAAAGCGCGGTTTCTTTCAGATTGTGAATCATGGCATTCCGATTGA

AATGCTGGAGAAAGCAAAGGCCGCGACCTACCGTTTTTTTCGTGAACCAGCGGAGG

AAAAGAAAAAGTACAGCAAGGAAAACTGTCCAACTTCCCACGTGCGCTACAGTACT

AGTTTTCTTCCGCAGATTGAGAAGGCGCTGGAGTGGAAAGATCACCTGTCCATGTTT

TATGTGTCGGATGAGGAAGCGGCCCAGTACTGGCCGCCGTCGTGTCGCGATGATGCG

GTTGAATACCTGAAATCGTGTGAAATGGTTAGTCGTAAACTGTTAGAAGCACTTATG

CAGGGTCTGAACGTTAATCAGATTGACGATTCCAAGGAGAGTCTGTTAATGGGCAGT

CGTCGCATTAATATTAACTATTATCCAAAATGCCCGAACCCAGATTTGACCGTTGGT

GTGGGTCGCCATAGCGATATCAGCACCCTGACCCTGCTTTTACAGGACGACATCGGC

GGTTTATATGTTCGTAAGCTGGAACATGAGGCCTGGTCCCATGTGCCGCCGGTGAAA

GGTGCGTTAGTCATTAATATCGGCGATGCACTCCAGATTATGTCCAACGGTCGCTAT

AAAAGTATTGAACACCGCGTGATGGCGAACGAAAGTAATGATCGTATCTCGGTTCC

GGTGTTTGTGAACCCGCGCCCGAATGATATTGTGGGCCCGCTGCCGGAGGTTTTGGC

GTCGGGCGAAAAGCCAGTTTATAAACCAGTGCTGTATTCCGACTACGCAAAGCATTT

TTACCGTAAAGCGCATAACGGCAAAGATACGATCGCATTCGCGCGCATTGAATAA 

PT1 

(Pastinaca 

sativa) 

ATGGCGCAGACCATTATGCACAGCCGCTTGAGCTCCGGTTTCCTCCATCTGCAGCGTG

ACAAGGGTTTTCGCACCCTGCCAACTCAGCGTCGTCATGCCAAAGTTGTTAACGGCG

ATCAAGAATTCGCGTTTCGTGTGGTGAGCTGCGATAAAAATTTAGACTCCACTAAAA

ATTTTAGTGGCAGCTGTGAAAAACCGATTCGCACCCATACTAATAAACTGCTGCAAA

CCATCAGCGCAACCAGCGATCGTGAAGCCATCATCCAACCGAAGGATGATTATGAA

GCCCCGTGGCAAAATACGCTGCGTCGTAAATGGGATGCGTTCTGTACGTTTGGCCGT

CCGTATTCCGCGATTTGTACGATTATCGGCATTAGCTCGGTGAGTCTGTTACCATTGA

CTTCGGTTAAAGACTTCAGCGCACCATATTTTGTCGGCTTGCTGCAGGCCCTGATTCC

ATTCCTGTGCGCCAATATTTACACCAGCGGCATCAATCAGCTGGTCGATGTGGACAT

CGACAAAATTAATAAGCCATACCTGCCGTTGGTTTCGGGTGAGTTTAGTCTGGGTGA

AGGCCGCGCCATTGTGTCGGCCCTTGCGTTTATGTGCCTTGCGGTGGGCATCCTTAGT

CACAGCACGCCACTGTTTGTTGGCGTGCTGGTTTACTTCCTGATCGGTACTGCATACA

GTGTGGAACTGCCGTTACTGCGTTGGAAAACTAAACCGGCGATGGCGGCGTTTAGCA

TGGCAGGTTTGATGGGCCTGACGATTCAACCAGCAGTGTTTTATCACATTCAAAACG

CCCTGGGCAAACCGATGGTTTTTTCCAAGACCGTCGCCTTTGCAACGATTTTCTTCAG



 

 

 

 

 

 

 

 

 

 

CGTGTTTGCGGCGGTCCTTGGTGCAATTAAAGATGTCCCGGACGTTGAGGGTGATAC

TGCGTTTGGTAACCGTACGTTTAGCGTGCGTTATGGTCAGGAGAAAGTTTTCAGTGTT

TGTCTGAACATTCTCCTCTTAGCCTACGGCTTTGCAGTCGTGGTCGGCGCGAGTAGCA

GCTTCCTGTTATGCAAAATCGTGAGCGTTATGGGCCATACGACGTTAGCGTCGTTGTT

ACTTCTGCGCGCCAAAAGTACGAATCCAAAAGATCCGGAGAGCACCCAGAGTTTCT

ACATGTTTCTGTTCAAACTTCTCTATGCAGAGTATGTC 

CTGATCCACTTCATGCGTTAA 

PS 

(Ammi 

majus) 

ATGAAAATGCTTGAACAGAACCCGCAGTACCTGTACTTTTTTTCCTTGTTTCTGGTTA

CCATCTTTCTGTATAAATGGCTGACTCTCAAGAAAACTCCGCTGAAAAATTTACCG

CCGAGCCCGCCGCAATACCCGATTATCGGTAATCTGCACCAGATTGGTCCGGACCC

GCAAGCATCCTTACGTGATTTGGCCCAGAAGTATGGTCCGCTGATGTTCCTGAAATT

TGGCACGGTGCCGGTTCTGGTTGTTTCGTCCGCGGACGCGGCACGCGAGGCGCTGA

AAACCCACGATCTGGTGTTTGCGGATCGTCCGTACAGTAGCGTTGCAAATAAAATT

TTTTATAACGGCAAAGATATGGTTTTTGCGCGCTATACGGAATACTGGCGTCAGGTT

AAGAGTATTTGCGTTACCCAGCTGTTGAGTAATAAACGCGTTAACAGCTTTCATTAT

GTGCGTGAGGAAGAAGTTGATCTCCTGGTGCAGAATCTGGAGAATAGTCATAGCA

AAGTGGCGAACTTGACGGAATTACTGATTGAAGTTACGGGCAATGTCGTGTGTCGC

GTTAGTGTGGGCAGTGGCGATAAAGTCGATAGTTATAAAATTCTTATTCTGGAGAT

CATGGACATGCTGGGTTATAGCCGCAGCATCGAAGACTTTTTCCCATTACTGGGTTG

GGTTGATTGGCTGACCGGTCTGCGCGGTAAAGTGGCGGAAGCGGCGAAAGGTGTG

GATACGTTCCTTGAGGGCGTTTTGAAGGAACACCTGAGCACGACCGGCTCCAAATA

CAATGATTTCGTTAGCATTTTACTGGAAATTCAGGAAGCAGATGCGGGCAGCAGTA

TGGATAACGAGTGCATTAAAAGCCTGATTTGGGACATGCTGGGCGCGGGTACGGA

AACCATTAGCACGGCGCTTGAATGGACGCTGGCCGCACTGATCAAGAATCCAGAC

GCGATGTTTAAACTCCAGAACGAAGTGCGCGAAATCGGCAAAGGCAAAAGCAAA

ATCAGCGAGGCGGACCTGGTGAAAATGAATTATCTGCAGGCGGTGATGAAGGAAA

GTATGCGCTTGTATTTTACGGCGCCGCTTCTGGTGCCGCGCGAAGCGCGCCAGGAC

ATCAAATTTATGGGCTATGACATCAGCAGTGGCACCCAAGTCCTGATTAATGCGTG

GGCAATCGCCCGCGATCCGCTGCTGTGGGACAAACCGGAAGAATTTCGCCCGGAA

CGTTTTTTGAATTCGCCGATCGACTACAAAGGTTTTCACTATGAATTCCTGCCATTC

GGTGCAGGCCGCCGCGGTTGCCCAGGCATTCAGTTCGCAATGTGCATCAACGAACT

GGTTGTTGCGAACCTGGTGCACAAATTCAATTTTGAGCTGCCAGATGGTAAACGTC

TGGAAGACCTGGATATGACCGCGGCGAGTGGCATTACTCTTCGCAAAAAATCCCCA

CTGCTCGTTGTGGCCCGTCCGCACGTGTAA 

 



 

 

Table S2. Primers for PCR amplification of the genes of the biosynthetic pathway (forward (FW) and reverse 

(REV) primers) and sequencing. 

Primer name Primer sequence1 
Restriction 

enzyme site 

C2’H_pET_FW/ C2’H_pRSF_FW ACATGCCATGGAAATGCCGTCGACCACTCT NcoI 

C2’H_pET_REV/ C2’H_pRSF_S-tag_REV TTTTTTCTCGAGTTCAATGCGCGCGAATG XhoI 

C2’H_pRSF_REV/ C2’H_pRSF_His_REV AACCCAAGCTTTTATTCAATGCGCGCGAAT HindIII 

C2’H_pRSF_His_FW AACGCGGATCCGATGCCGTCGACCACTCT BamHI 

C2’H_pRSF_S-tag_FW AAAAAACATATGCCGTCGACCACTCT NdeI 

PcPT_pETDuet_FW AAAAAACATATGAGCCAGACCCTGAT NdeI 

PcPT_pETDuet_REV AAAAACTCGAGTTAACGCATGAAGTG XhoI 

PcPT_pRSF/pCDF_FW AAAAAGGATCCGATGAGCCAGA BamHI 

PcPT/∆48PcPT_pRSF/pCDF/pET28_REV AAAAAAAGCTTTTAACGCATGAAGTG HindIII 

PcPT_pET28_FW AAAAACCATGGAAATGAGCCAGACCCTGAT NcoI 

∆48PcPT_pRSF/pCDF_FW AAAAAGGATCCGATGGCGTGCCACAAAAACGTTGATT BamHI 

∆48PcPT_pET28_FW AAAAACCATGGAAATGGCGTGCCACAAAAACGTTGATT NcoI 

PsPT_pET28_FW AAAAACCATGGAAATGGCGCAGACCAT NcoI 

PsPT_pET28_REV AAAAAAAGCTTACGCATGAAGTGGATCA HindIII 

PsPT_pRSF_FW AAAAAGGATCCAATGGCGCAGACCATTATG BamHI 

PsPT_pRSF_REV AAAAAAAGCTTTTAACGCATGAAGTGGATCA HindIII 

∆48PsPT1_FW AAAAACATATGGCGTGCGATAAAAATTTAGACTCCA NdeI 

∆48PsPT1_FW AAAAACTCGAGACGCATGAAGTGGATCAGG XhoI 

PS_pRSF_FW AAAAAGGATCCAATGAAAATGCTTGAACAGAA BamHI 

PS_pRSF_REV AAAAAAAGCTTTTACACGTGCGGACGG HindIII 

PS_pET_FW AAAAACCATGGAAATGAAAATGCTTGAAC NcoI 

PS_pET_REV AAAAAAAGCTTCACGTGCGGACGGG HindIII 

MA-∆37PS_FW AAAAACATATGGCGCCGCCGAGCCCGCCG NdeI 

MA/8RP/28tag/2C3-∆37PS_REV AAAAACTCGAGCACGTGCGGACGGGCC XhoI 

8RP-∆37PS_FW 
AAAAACATATGGCTCTGTTATTAGCAGTTTTTCCGCCGAG

CCCGCCG 
NdeI 

28tag-∆37PS_FW 

AAAAACATATGGAATTATCACAAGTTTGTACAAAAAAGG

AGGCTGGCGCCGGCACCAATTCAGTGGACTGGATTCAAG

AAGGCGATATTACCCCGCCGAGCCCGCCG 

NdeI 

2C3-∆37PS_FW 
AAAAACATATGGCTAAAAAAACCAGCAGCAAAGGTAAA

CCGCCGAGCCCGCC 
NdeI 

GroES_FW AAAAAGGATCCGATGAATATTCGTCCATTGCATGATCGC BamHI 

GroEL_REV AAAAAGTCGACTTACATCATGCCGCCCATGCC SalI 

MS_FW AAAAACATATGGATATTTTCACCTCCTTAC NdeI 

MS_REV AAAAACTCGAGCTAATGCTTTGTCGGCAC XhoI 

8RP-∆25MS_FW 
AAAAACATATGGCTCTGTTATTAGCAGTTTTTTTTCCTAAA

CACAAAAGGC 
NdeI 

Seq_MCS1_FW GGATCTCGACGCTCTCCCTT - 

Seq_MCS2_FW GTACACGGCCGCATAATCG - 

Seq_REV CTAGTTATTGCTCAGCGGT - 

1 Start and stop codons in bold; restriction sites in italic; N-terminal modifications are underlined. In order for the sequence 

to remain in frame one or two bases were occasionally added between the restriction site and the gene start codon. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Figure S1. Protein SDS gels showing p-coumaroyl-CoA 2’-hydroxylase (C2’H) expression using different 

plasmids (pRSFDuet-C2’H and pET28GST-C2’H) at time zero (t0) of induction and after 6 h (t6) of induction. 

C2’H is expected around 40.41 kDa and GST+C2’H at 67.65 kDa. Arrows indicate where it is possible to 

observe the bands of interest. M: marker (NZYColour Protein Marker II – NZYTech). 

 

 

 

Figure S2. ChloroP results for PT from Petroselinum crispum. 

 

 

 

Figure S3. LocTree3 results for PT from Petroselinum crispum. 
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Figure S4. BaCelLo results for PT from Petroselinum crispum. 

 

Figure S5. iPSORT results for PT from Petroselinum crispum. 

 

 

 

 

Figure S6. TargetP-2.0 results for PT from Petroselinum crispum. 



 

 

 

Figure S7. SignalP-5.0 results for PT from Petroselinum crispum. 

 

 

 

Figure S8. ChloroP results for PT1 from Pastinaca sativa.  

 

 

 

Figure S9. LocTree3 results for PT1 from Pastinaca sativa. 

 



 

 

Figure S10. BaCelLo results for PT1 from Pastinaca sativa. 

 

 

 

 

 

Figure S11. iPSORT results for PT1 from Pastinaca sativa.  



 

 

Figure S12. TargetP results for PT1 from Pastinaca sativa.  

 

 

 

 

Figure S13. SignalP-5.0 results for PT1 from Pastinaca sativa.  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S14. Protein SDS gels showing psoralen synthase (PS) expression using different plasmids 

(pRSFDuet-PS and pET28GST-PS) at time zero (t0) of induction and after 6 h (t6) of induction. PS is expected 

around 55.9 kDa and GST+PS at 82.08 kDa. Arrows indicate where it is possible to observe the bands of 

interest. M: marker (NZYColour Protein Marker II – NZYTech).  

 

 

 

 

Figure S15. ChloroP results for PS from Ammi majus. 
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Figure S16. iPSORT results for PS from Ammi majus. 

 

 

 

 

Figure S17. TMHMM-2.0 results for PS from Ammi majus. 

 



 

 

Figure S18. LocTree3 results for PS from Ammi majus. 

 

 

 

 

Figure S19. BaCelLo results for PS from Ammi majus. 

 

 

 

 

 

Figure S20. TargetP-2.0 results for PS from Ammi majus. 

 

 



 

 

 

Figure S21. SignalP-5.0 results for PS from Ammi majus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S22. Protein SDS gels showing ∆37 aa psoralen synthase (PS) expression with MA N-terminal using 

different plasmids (pRSFDuet-MA-∆37PS and pET28-MA-∆37PS) at time zero (t0) of induction and after 6 

h (t6) of induction. PS is expected around 52-54 kDa. M: marker (Blue Prestained Protein Standard, Broad 

Range - NEB).  
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Figure S23. Protein SDS gels showing ∆37 aa psoralen synthase (PS) expression with 8RP N-terminal using 

different plasmids (pRSFDuet-8RP-∆37PS and pET28-8RP-∆37PS) at time zero (t0) of induction and after 6 

h (t6) of induction. PS is expected around 53-55 kDa. Arrows indicate where it is possible to observe the 

bands of interest. M: marker (Blue Prestained Protein Standard, Broad Range - NEB).  
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Figure S24. Protein SDS gels showing ∆37 aa psoralen synthase (PS) expression with 2C3 N-terminal using 

different plasmids (pRSFDuet-2C3-∆37PS and pET28-2C3-∆37PS) at time zero (t0) of induction and after 6 

h (t6) of induction. PS is expected around 53-55 kDa. Arrows indicate where it is possible to observe the 

bands of interest. M: marker (Blue Prestained Protein Standard, Broad Range - NEB).  
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Figure S25. Protein SDS gels showing ∆37 aa psoralen synthase (PS) expression with 28tag N-terminal using 

different plasmids (pRSFDuet-28tag-∆37PS and pET28-28tag-∆37PS) at time zero (t0) of induction and after 

6 h (t6) of induction. PS is expected around 55-57 kDa. Arrows indicate where it is possible to observe the 

bands of interest. M: marker (NZYColour Protein Marker II – NZYTech). 
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Figure S26. Protein SDS gels showing GroESL expression alone and when combined with cytochrome P450 

reductase (CPR2) and 8RP-∆37PS at time zero (t0) of induction and after 6 h (t6) of induction. GroEL, GroES, 

CPR2 and 8RP-∆37PS are expected at round 57, 10, 79 and 55 kDa, respectively. Arrows indicate where it is 

possible to observe the bands of interest. M: marker (NZYColour Protein Marker II – NZYTech).  
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Figure S27. Protein SDS gels showing GroESL expression combined with cytochrome P450 reductase (CPR2) 

and 2C3-∆37PS or 28tag-∆37PS at time zero (t0) of induction and after 6 h (t6) of induction. GroEL, GroES, 

CPR2, 2C3-∆37PS and 28tag-∆37PS are expected at round 57, 10, 79, 55 and 56 kDa, respectively. Arrows 

indicate where it is possible to observe the bands of interest. M: marker (NZYColour Protein Marker II – 

NZYTech).  

 

 

 

 

Figure S28. ChloroP results for MS from Ficus carica. 
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Figure S29. LocTree3 results for MS from Ficus carica. 

 

 

 

Figure S30. BaCelLo results for MS from Ficus carica. 

 

 

Figure S31. iPSORT results for MS from Ficus carica. 

 

 

 

 



 

 

 

Figure S32. TargetP-2.0 results for MS from Ficus carica. 

 

 

 

 

 

Figure S33. SignalP-5.0 results for MS from Ficus carica. 

 

 



 

 

Figure S34. TMHMM-2.0 results for MS from Ficus carica. 

 


