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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
AATGCTGGAGAAAGCAAAGGCCGCGACCTACCGTTTITTTITCGTGAACCAGCGGAGG
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
GTGTGGAACTGCCGTTACTGCGTTGGAAAACTAAACCGGCGATGGCGGCGTTITAGCA
TGGCAGGTTTGATGGGCCTGACGATTCAACCAGCAGTGTTTTATCACATTCAAAACG
CCCTGGGCAAACCGATGGTTTTTTCCAAGACCGTCGCCTTTGCAACGATTTTCTTCAG
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CGTGTTTGCGGCGGTCCITGGTGCAATTAAAGATGTCCCGGACGTTGAGGGTGATAC
TGCGTTTGGTAACCGTACGTTTAGCGTGCGTTATGGTCAGGAGAAAGTTTTCAGTGTIT
TGTCTGAACATTCTCCTCTTAGCCTACGGCTTTGCAGTCGTGGTCGGCGCGAGTAGCA
GCTTCCTGTTATGCAAAATCGTGAGCGTTATGGGCCATACGACGTTAGCGTCGTTGTT
ACTTCTGCGCGCCAAAAGTACGAATCCAAAAGATCCGGAGAGCACCCAGAGTTTCT
ACATGTTTCTGTTCAAACTTCTCTATGCAGAGTATGTC
CTGATCCACTTCATGCGITAA

PS

(Ammi

majus)

ATGAAAATGCTTGAACAGAACCCGCAGTACCTGTACTTITTTTCCTTGTTTCTGGITA
CCATCTTTCTGTATAAATGGCTGACTCTCAAGAAAACTCCGCTGAAAAATTTACCG
CCGAGCCCGCCGCAATACCCGATTATCGGTAATCTGCACCAGATTGGTCCGGACCC
GCAAGCATCCTTACGTGATTTGGCCCAGAAGTATGGTCCGCTGATGTTCCTGAAATT
TGGCACGGTGCCGGTTCTGGTTGTTTCGTCCGCGGACGCGGCACGCGAGGCGCTGA
AAACCCACGATCTGGTGTTTGCGGATCGTCCGTACAGTAGCGTTGCAAATAAAATT
TTTTATAACGGCAAAGATATGGTTTTTGCGCGCTATACGGAATACTGGCGTCAGGTT
AAGAGTATTTGCGTTACCCAGCTGTTGAGTAATAAACGCGTTAACAGCTTTCATTAT
GTGCGTGAGGAAGAAGTTGATCTCCTGGTGCAGAATCTGGAGAATAGTCATAGCA
AAGTGGCGAACTTGACGGAATTACTGATTGAAGTTACGGGCAATGTCGTGTGTCGC
GTTAGTGTGGGCAGTGGCGATAAAGTCGATAGTTATAAAATTCTTATTCTGGAGAT
CATGGACATGCTGGGTTATAGCCGCAGCATCGAAGACTTTTTCCCATTACTGGGTTG
GGTTGATTGGCTGACCGGTCTGCGCGGTAAAGTGGCGGAAGCGGCGAAAGGTGTG
GATACGTTCCTTGAGGGCGTTTTGAAGGAACACCTGAGCACGACCGGCTCCAAATA
CAATGATTTCGTTAGCATTTTACTGGAAATTCAGGAAGCAGATGCGGGCAGCAGTA
TGGATAACGAGTGCATTAAAAGCCTGATTTGGGACATGCTGGGCGCGGGTACGGA
AACCATTAGCACGGCGCTTGAATGGACGCTGGCCGCACTGATCAAGAATCCAGAC
GCGATGTTTAAACTCCAGAACGAAGTGCGCGAAATCGGCAAAGGCAAAAGCAAA
ATCAGCGAGGCGGACCTGGTGAAAATGAATTATCTGCAGGCGGTGATGAAGGAAA
GTATGCGCTTGTATTTTACGGCGCCGCTTCTGGTGCCGCGCGAAGCGCGCCAGGAC
ATCAAATTTATGGGCTATGACATCAGCAGTGGCACCCAAGTCCTGATTAATGCGTG
GGCAATCGCCCGCGATCCGCTGCTGTGGGACAAACCGGAAGAATTTCGCCCGGAA
CGTTTTITGAATTCGCCGATCGACTACAAAGGTTTITCACTATGAATTCCTGCCATTC
GGTGCAGGCCGCCGCGGTTGCCCAGGCATTCAGTTCGCAATGTGCATCAACGAACT
GGTTGTTGCGAACCTGGTGCACAAATTCAATTITGAGCTGCCAGATGGTAAACGTC
TGGAAGACCTGGATATGACCGCGGCGAGTGGCATTACTCTTCGCAAAAAATCCCCA
CTGCTCGTTGTGGCCCGTCCGCACGTGTAA
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Table S2. Primers for PCR amplification of the genes of the biosynthetic pathway (forward (FW) and reverse

(REV) primers) and sequencing.

Primer name

Restriction

Primer sequence! .
enzyme site

C2'H_pET_FW/ C2’H_pRSF_FW
C2'H_pET_REV/ C2’H_pRSF_S-tag_REV
C2'H_pRSF_REV/ C2'H_pRSF_His_REV
C2'H_pRSF_His FW
C2'H_pRSF_S-tag FW
PcPT_pETDuet_FW
PcPT_pETDuet_REV
PcPT_pRSF/pCDF_FW
PcPT/A48PcPT_pRSF/pCDF/pET28_REV
PcPT_pET28_FW
A48PcPT_pRSF/pCDF_FW
A48PcPT_pET28_FW

PsPT_pET28_FW

PsPT_pET28_REV

PsPT_pRSF_FW

PsPT_pRSF_REV

A48PsPT1_FW

A48PsPT1_FW

PS_pRSF_FW

PS_pRSF_REV

PS_pET_FW

PS_pET_REV

MA-A37PS_FW
MA/8RP/28tag/2C3-A37PS_REV

8RP-A37PS_FW

28tag-A37PS_FW

2C3-A37PS_FW

GroES_FW
GroEL_REV
MS_FW
MS_REV

8RP-A25MS_FW

Seq_MCS1_FW
Seq_MCS2_FW
Seq_REV

ACATGCCATGGAAATGCCGTCGACCACTCT Ncol
TTTTTTCTCGAGTTCAATGCGCGCGAATG Xhol
AACCCAAGCTTTTATTCAATGCGCGCGAAT HindIII
AACGCGGATCCGATGCCGTCGACCACTCT BamHI
AAAAAACATATGCCGTCGACCACTCT Ndel
AAAAAACATATGAGCCAGACCCTGAT Ndel
AAAAACTCGAGTTAACGCATGAAGTG Xhol
AAAAAGGATCCGATGAGCCAGA BamHI
AAAAAAAGCTTTTAACGCATGAAGTG HindIII
AAAAACCATGGAAATGAGCCAGACCCTGAT Ncol
AAAAAGGATCCGATGGCGTGCCACAAAAACGTTGATT BamHI
AAAAACCATGGAAATGGCGTGCCACAAAAACGTTGATT Ncol
AAAAACCATGGAAATGGCGCAGACCAT Ncol
AAAAAAAGCTTACGCATGAAGTGGATCA HindIII
AAAAAGGATCCAATGGCGCAGACCATTATG BamHI
AAAAAAAGCTTITTAACGCATGAAGTGGATCA HindlIII
AAAAACATATGGCGTGCGATAAAAATTTAGACTCCA Ndel
AAAAACTCGAGACGCATGAAGTGGATCAGG Xhol
AAAAAGGATCCAATGAAAATGCTTGAACAGAA BamHI
AAAAAAAGCTTITTACACGTGCGGACGG HindlIII
AAAAACCATGGAAATGAAAATGCTTGAAC Ncol
AAAAAAAGCTTCACGTGCGGACGGG HindlIII
AAAAACATATGGCGCCGCCGAGCCCGCCG Ndel
AAAAACTCGAGCACGTGCGGACGGGCC Xhol
AAAAACATATGGCTCTGTTATTAGCAGTITTTTCCGCCGAG Ndel
CCCGCCG

AAAAACATATGGAATTATCACAAGTTTGTACAAAAAAGG
AGGCTGGCGCCGGCACCAATTCAGTGGACTGGATTCAAG Ndel
AAGGCGATATTACCCCGCCGAGCCCGCCG
AAAAACATATGGCTAAAAAAACCAGCAGCAAAGGTAAA Ndel
CCGCCGAGCCCGCC
AAAAAGGATCCGATGAATATTCGTCCATTGCATGATCGC BamHI
AAAAAGTCGACTTACATCATGCCGCCCATGCC Sall
AAAAACATATGGATATTTTCACCTCCTTAC Ndel
AAAAACTCGAGCTAATGCTTTGTCGGCAC Xhol
AAAAACATATGGCTCTGTTATTAGCAGTTTTTTTTCCTAAA Ndel
CACAAAAGGC

GGATCTCGACGCTCTCCCTT -
GTACACGGCCGCATAATCG -
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.
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Soluble Fraction Insoluble Fraction
pET28GST-C2’'H  pRSFduet-C2’H pET28GST-C2’H  pRSFDuet-C2’H

t0 t0 t6 M 10 t6 t0

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).

CENTERFO ChloroP 1.1 Server - prediction results

CALSEQU

ENCEANA.  Technical University of Denmark
LYSIS CBS

#it#t chlorop v1.1 prediction results
Number of query sequences: 1

Name Length Score cTP s~ cTP-
score length

Figure S2. ChloroP results for PT from Petroselinum crispum.

LOCTREE 3

Protein Subcellular Localization Prediction System

Note: chloroplast and plastid classes are valid for plant proteins only.
Therefore, if the origin of a non-plant protein is known, please consider predictions of these classes as mitochondrial.
Domain: Eukaryota

| I:Ietailsl Protein ID| Score ‘ Expected Accuracy | Localization Class |Gene Ontology Terms |Annmation Type |

[petais [PePT 22 a4 | cnioroplast membrane [ chioroplast GO 0008507(1D4); chioroplast membrane GO 0031989(IEA): integral to membrane GO-0016021(IEA); |PSI-BLAST |

Figure S3. LocTree3 results for PT from Petroselinum crispum.
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BaCellLo

Home
Prediction Results
Datasets
Proteomes Predictor chosen: Plants
Info Name of the segquence: Localization: Localization Steps:

PcPT Chloroplast (Infracellular -= Crganelle -= Chloroplast)

Figure S4. BaCelLo results for PT from Petroselinum crispum.

iPSORT Prediction

Sequence (Type: plant)

1 MSQTL MHSRF SSGFL HHQPE KGFLT LQTQR RHAKT LKGEK EFPSR VVSCH
51 KNVDS SKMFS SSCEK SKTQE KILAQ TLGAT SDGEA IVQPN NDFEV TWONT
101 LRRKW DAFSI FSRPY SAICT IIGIS SVSLL PLTSV ADFSP AYFWG LLOAL
151 IPFLC ANIYT SAINQ LVDVD IDKIN KPYLP LVSGE FSMGE GRAIV SALTF
201 TCFAM AIMSH SVPLF WGVLY YFLIG TAYSY EHPLL RUKTK PAMAA FSMAG
251 LMGLT IQPTV FYHIQ NVLGK PMVFS RSVAF ATMFF SIFAA CLGAI KDIFD
301 VEGDR EFGNL TFSVR YGQEK WFSFC LNVLL LAYGS AVVVG ASSSS LLCKT
351 VSVIG HTVLA SLLVL RAKST NPKDP ESTQS FYMFL FKLLY AEYVL THFMR
Values used for reasoning
Node Answer View Substring "alue(s) Plot
1. Signal peptide? No ||Average Hydropathy (KYTJ&20101) [6.25] |[-0.63 (== 0.92257 No) |show
Average Negative Charge (FAUJB80112) [1.30] |[0.0333333 ( < 0.0837 Yes) Ishow
2 Miachodralor clorslast? | Yoo fndeng A u (B |
Pattern: 22121222 (ins/del <= 2) i I
Average [soelectric Pomt (ZIMI680104) [1.15] ||6.18333 (>=6.217 No) showr
3. Mitochondrial? Yes  |(Indexing: A2 ) [L.15] 2;&;5::;;:2;3;3;; B
Pattern: 100100110 (mns/del == 3) - 106100110

* _mea.ns "not used".

Figure S5. iPSORT results for PT from Petroselinum crispum.

PcPT
Prediction: Other

Protein Signal Mitochondrial transfer Chloroplast transfer Thylakoid luminal transfer
type Other peptide peptide peptide peptide
Likelihood 0.3199 0.0002 0.2763 0.3189 0.0848

10

Prabability

TangetP-2.0 prediction (Plant): PePT

| MSRTULNKSRESSGF LHEQPEKGFLTLOTQRRAAKT LKGEKE FPSRYYS CHENYDSSKNFSSSCEKSKTQEXILAQTLOATSOGEATVOPNNDFEYTHQNTLREKWOAFSIFSRP YSALCTIIOISSVSLLPLTSVADFSPAYFVGLLQALIPFLCANTYTSATNQLYDVOLDKINKPYLPLYSGEFSNOEGRATVSALTF

Provein sequence

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

Prediction: Other

Protein type”SignaI Peptide (Sec/SPI)|| Other

Likelihood [0.0003 0.9997
SignalP-5.0 prediction (Eukarya): PcPT
1 SP(Sec/SPI) —
cs - -~
OTHER
0.8
z
Z 0.4
=l
2
g
~
o
MSQTLMHSRFSSGFLHHQPEKGFLTLQTQRRHAKTLKGEKEFPSRVVSCHKNYVDSSKNFSSSCEKSKTQE
XXXXXXXXXKXXXXXXXX XXX XXX XXX XXX XXX KX XA XXX XA XXX XXX XXX XXX XK XXX XXX KX XX XXX

[ ’ I T T '
'] 20 40 60
Protein sequence

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

CENTERFO ChloroP 1.1 Server - prediction 1
CALSEQU } ) )

eNCEANAL  Technical University of Denmark

LYSIS CBS

### chlorop v1.1 prediction results

Number of gquery sequences: 1

Name Length Score cTP La cTP-
score length

Figure S8. ChloroP results for PT1 from Pastinaca sativa.

LOCTREE 3

Protein Subcellular Localization Prediction System

Note: chloroplast and plastid classes are valid for plant proteins only.
Therefore, if the origin of a non-plant protein Is known, please consider predictions of these classes as mitochondrial.

Domain; Eukaryota

‘Detallsl Protein ID |Scure| Expe:ledﬂccuracylLm::llzallnn Class |Gene Ontology Terms ‘Annuhtion Wpel

[Detalis [psPT 22 [B4% [ ehloraplast membrane| chioroplast G0:0008507(IDA); chloroplast membrane GO:0031968(IEA); integral to membrane GO:0016021(IEA); [PSI-BLAST |

Figure S9. LocTree3 results for PT1 from Pastinaca sativa.
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BaCellLo

Home
Prediction
Datasets
Proteomes

Results

Predictor chosen: Plants

Info

PsPT

Name of the sequence:

Localization:

Chloroplast (Intracellular -> Organelle -> Chloroplast)

Localization Steps:

Figure S10. BaCelLo results for PT1 from Pastinaca sativa.

iPSORT Prediction

Sequence (Type: plant)

1 MAQTI MHSRL SSGFL HLQRD KGFRT LPTQR RHAKV VNGDQ EFAFR VVSCD
51 KNLDS TKNFS GSCEK PIRTH TNKLL QTISA TSDRE AIIQP KDDYE APWQN
101 TLRRK WDAFC TFGRP YSAIC TIIGI SSVSL LPLTS VKDFS APYFV GLLQA
151 LIPFL CANIY TSGIN QLVDV DIDKI NKPYL PLVSG EFSLG EGRAI VSALA
201 FMCLA VGILS HSTPL FVGVL VYFLI GTAYS VELPL LRWKT KPAMA AFSMA
251 GLMGL TIQPA VFYHI QNALG KPMVF SKTVA FATIF FSVFA AVLGA IKDVP
301 DVEGD TAFGN RTFSV RYGQE KVFSV CLNIL LLAYG FAVWV GASSS FLLCK
351 IVSVM GHTTL ASLLL LRAKS TNPKD PESTQ SFYMF LFKLL YAEYV LIHFM
401 R
Values used for reasoning
Node Answer View Substring Value(s) || Plot
1. Signal peptide? No ||Average Hydropathy (KYTI820101) [6,25] ||-0.79 ( >=0.9225? No) ||sh£
[Average Negative Charge (FAUJIS30112) [1.30] |[0.0333333 ( < 0.0837 Yes) [[show]|
2. Mitochondrial or chloroplast ? Yes g::teepﬁ?gzzﬁlzllzzz (ins/del <= 2) [1.30] !ﬁgﬂ:ﬁ?;iig;;:ﬁg:g;E;;EE -
. 221--21222
[ Average [soelectric Point (ZIMJ680104) [1,15] [|6.24067 ( >=6.21? Yes) [show |
3. Mitochondrial? Yes |[Indexing: AI2 [1.15] ggg;gg::?::::g;; B

Pattern: 100100110 (ins/del <= 3)

leeleelle

Figure S11. iPSORT results for PT1 from Pastinaca sativa.
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Sequence
Prediction: Mitochondrial transfer peptide

CS pos: 32-33. RRH-AK. Pr: 0.7081

Protein Signal Mitochondrial transfer Chloroplast transfer Thylakoid luminal transfer
type Other  peptide peptide peptide peptide
Likelihood 03569 0.001 0.5376 0.0989 0.0056
TargetP-2.0 prediction (Plant): Sequence
1.0
05—

Probability

~

00—
MAQTIMHSRLSSGFLHLQRDKGFRTLPTQRRHAKVVNGDQEFAFRVVSCDKNLDSTKNFSGSCEKPIRTHTNKLLQTISATSDREATIIQPKDDYEAPWQNTLRRKWDAFCTFGRPYS/

| ; : : ; |
1] 100
Protein sequence
Figure S12. TargetP results for PT1 from Pastinaca sativa.
Prediction: Other
|Pr0tein typeHSignal Peptide (Sec/SPI)H Other‘
[Likelihood [[0.0006 [0.9994]
SignalP-5.0 prediction (Eukarya): Sequence
1 SP(Sec/SPI) ——
cS
OTHER
0.8
B
Foa
K]
£
-9
MAQTIMHSRLSSGFLHLQRDKGFRTLPTQRRHAKVVNGDQEFAFRVYVSCDKNLDSTKNFSGSCEKPIRTH
XKEXXXXXXAXXXXXXX XXX XXXXXXXX XXX XX XX XXX XXX XX XXX XXX A X XXX XXX XXX XXX XX XXX XX XX

60

[
0 20 40
Protein sequence

Figure S13. SignalP-5.0 results for PT1 from Pastinaca sativa.
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Soluble Fraction Insoluble Fraction Soluble Fraction Insoluble Fraction
pET28GST-PS pRSFDuet-PS pET28GST-PS  pRSFDuet-PS pET28GST-PS pET28GST-PS
M t0 t6 t0 t6 M t0 t6 t0 t6 M t0  t6 M 6 t0

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).

CENTERFO ChloroP 1.1 Server - prediction results
CALSEQU . . .

ENCEANAL  Technical University of Denmark

LYSIS CBS

### chlorop v1.1 prediction results
Mumber of query sequences: 1

Name Length Score cTP cs- cTP-
score length

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

Predicted as: having a mitochondrial targeting peptide
Sequence (Type: plant)

1 MKMLE QNPQY LYFFS LFLVT IFLYK WLTLK KTPLK NLPPS PPQYP IIGNL
51 HQIGP DPQAS LRDLA QKYGP LMFLK FGTVP VLWVS SADAA REALK THDLV
101 FADRP YSSVA NKIFY NGKDM VFARY TEYWR QVKSI CVTQL LSNKR VNSFH
151 YVREE EVDLL VQNLE NSHSK VANLT ELLIE VTGNV VCRVS VGSGD KVDSY
201 KILIL EIMDM LGYSR SIEDF FPLLG WVDWL TGLRG KVAEA AKGVD TFLEG
251 VLKEH LSTTG SKYND FVSIL LEIQE ADAGS SMDNE CIKSL IWDML GAGTE
301 TISTA LEWTL AALIK NPDAM FKLQM EVREI GKGKS KISEA DLVKM NYLQA
351 VMKES MRLYF TAPLL VPREA RQDIK FMGYD ISSGT QVLIN AWAIA RDPLL
401 WDKPE EFRPE RFLNS PIDYK GFHYE FLPFG AGRRG CPGIQ FAMCI NELWW
451 ANLVH KFNFE LPDGK RLEDL DMTAA SGITL RKKSP LLVVA RPHV

Values used for reasoning

| Node | Answer" View J Suhstring| Value(s) || Plot ‘
| 1. Signal peptide? [ ™o |[Average Hydropathy (KYTJI820101) | 16251 ][0.685 (>=0.9225? No) |[show
|[Average Negative Charge (FAUJS80112) [1.30] ]|0.0333333 (< 0.083? Yes) show
2. Mitochondrial or chloroplast ? || Yes ing: (MKMLEQNPQYLYFFSLFLY-TIFLYKWLTLK
b {,‘;‘:;Eg;ﬁljll,,, (ins/del <= 2) [130] |[l2e22620222222222222-21222022200 || --
s eslsless Uns/ = 22121222
||Average Isoelectric Point (ZIMJ680104) [1,15] ||5.82467 ( >=6.21? No)
3. Mitochondrial? Y ing: AI2 [MKML-EQ--NPQYLYFFS
itochondria ‘es Il]dexlqg-AI- . - [1.15] ||o100-g6--a20000000 ~
Pattern: 100100110 (ins/del <= 3) 100100110
Figure S16. iPSORT results for PS from Ammi majus.
TMHMM result
# PS Length: 494
# PS5 Number of predicted TMHs: 1
# PS Exp number of AAs in TMHs: 21.9297699%99999
# PS5 Exp number, first 60 AfAs: 19.88224
# PS Total prob of N-in: 9.80603
# PS POSSIBELE N-term signal sequence
Ps THHMM2 . 8 inside 1 11
P5 THHMMZ . @ TMhelix 1z rac)
P5 THHMM2 . @ outside 3a 424
TMHMM posterior probabilities for PS
1.2 . . . . . . . . .
-
i ]
0.8 1
&
&
T 08 1
g
=1
04 | .
G2 1
o | | | | | L | | n
50 100 150 200 250 300 350 400 450
transmembrane inside outside

Figure S17. TMHMM-2.0 results for PS from Ammi majus.
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LOCTREE 3

Protein Subcellular Localization Prediction System

Domain: Eukaryota

Details |Protein ID

Score

Expected Accuracy

Localization Class Gene Ontology Terms

Annotation Type

Details |PS

25

4%

endoplasmic reficulum endoplasmic reficulum GO:0005T83{IEA);

PSI-BLAST

Figure S18. LocTree3 results for PS from Ammi majus.

BaCellLo

Home
Prediction
Datasets
Proteomes
Info

Results

Predictor chosen: Plants

PS

Name of the sequence: Localization:
Chloroplast (Intracellular -> Organelle -> Chloroplast)

Localization Steps:

Figure S19. BaCelLo results for PS from Ammi majus.

PS

Prediction: Other

Protein

type

Likelihood

Probability

signal

Other  peptide

0.8774 0.0955

Mitochondrial transfer Chloroplast transfer
peptide peptide
0.0187 0.006

Thylakoid luminal transfer
peptide

0.0024

TargetP-2.0 prediction (Plant): PS

0.0
MEMKMLEQNPQYLYFFSLFLVTIFLYKWLTLKKTPLKNLPPSPPQYPIIGNLHQIGPDPQASLRDLAQKYGPLMFLKFGTVPVLVYSSADAAREALKTHDLYFADRPYSSVANEK

I
]

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

100
Protein sequence
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Prediction: Other

Protein type||Signal Peptide (Sec/SPI)||Other
Likelihood |([0.006 0.994

SignalP-5.0 prediction (Eukarya): PS

SP(5ac/EPT)
[ S
OTHER

0.8

Prohahility
=
=

NEMEMLEGQNPRQYLYFFSLFLYTIFLYKWLTLEKTPLENLPFSPPQYPIIGNLHQIGFDPQASLRBLAQKY

RN R E SR R R R R R

I T T T
(U 20 an [
Protein sequence

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

pRSFDuet-MA-A37PS
Soluble Insoluble
t6 t0 t6

pET28-MA-A37PS

Insoluble Soluble
t0 t6 t0 t6 M t0

Figure S22. Protein SDS gels showing A37 aa psoralen synthase (PS) expression with MA N-terminal using
different plasmids (pRSFDuet-MA-A37PS and pET28-MA-A37PS) 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 A37 aa psoralen synthase (PS) expression with 8RP N-terminal using
different plasmids (pRSFDuet-8RP-A37PS and pET28-8RP-A37PS) 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 A37 aa psoralen synthase (PS) expression with 2C3 N-terminal using
different plasmids (pRSFDuet-2C3-A37PS and pET28-2C3-A37PS) 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 A37 aa psoralen synthase (PS) expression with 28tag N-terminal using
different plasmids (pRSFDuet-28tag-A37PS and pET28-28tag-A37PS) 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-A37PS at time zero (t0) of induction and after 6 h (t6) of induction. GroEL, GroES,
CPR2 and 8RP-A37PS 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-A37PS or 28tag-A37PS at time zero (t0) of induction and after 6 h (t6) of induction. GroEL, GroES,
CPR2, 2C3-A37PS and 28tag-A37PS 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).
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Figure S28. ChloroP results for MS from Ficus carica.
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LOCTREE 3

Protein Subcellular Localization Prediction System

Domain: Eukaryota

Delaillemteln ID|Scora | Expected Accuracy | Localization Class |Gene Ontology Terms |Annota(|on 1ypa|
Details |MS |42 |EEV‘,- endoplasmic reticulum membrane | endoplasmic reticulum membrane GO:0005789(IEA); integral to membrane GO:0016021(IEA) |PSI-BLAST |

Figure S29. LocTree3 results for MS from Ficus carica.

BaCellLo

Home
Prediction Results
Datasets
Proteomes Predictor chosen: Plants
Info Name of the sequence: Localization: Localization Steps:
MS Secretory (Secretory)

Figure S30. BaCelLo results for MS from Ficus carica.

iPSORT Prediction

Predicted as: having a signal peptide

Sequence (Type: plant)

1 MSMDI FTSLL YLALI LFFSL QVFRS FAFPK HKRLP PGPKP RPIIG SLLEL
51 GDQPH RSLAR LSESY GPFMH LKLGQ VTTVV ISSTT MAKEV LQANS QWSS
101 RTITD ASRAH RHSDF SMVML PVSPL WRNLR KISNS HLLSS KALDG NMELR
151 NKKVQ ELLND VHKSV QAGEA VEIAS LSFRA TLNLL STTFF SMDMA DDTNS
201 VTLKE LKEAM SHMME ELGKP NLADY FPFLQ KIDPQ GIRRR NTVTF RKLIN
251 LFGRI IDQRL KVREA SGSLK DDDIL DTLIN MMVVD QEKKE DQLDK TIIEH
301 FLLDL FSAGT ETTST TLEWA MAELV KAPEI MSKAR AELDQ VIGKG NQVKE
351 SDVSR LPYLQ AIVKE TFRVMH PTAPL LIPRK ADSDI EISDY IIPKD AQVIV
401 NVWAI GRDSS TWENP DKFIP ERFLD IDIDV GGRDF KLIPF GAGRR ICPGF
451 PLAMR MLHLM LGSLL HSFDW KLEDG VRPDA LNMDE KFGLT LQMAQ PLRAI
501 PVPTK H

Values used for reasoning

Node H Ans‘wer” View ” Substring H Value(s) H Plot

1. Signal peptide? | Yes |Average Hydropathy (KYTJS20101) | 6,251 |L.605 (>=0.92257 Yes) |[show

ILFF
22-21222
22121222

Figure S31. iPSORT results for MS from Ficus carica.
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MSs
Prediction: Signal peptide

CS pos: 25-26. SFA-FP. Pr: 0.9070
Thylakoid luminal transfer

Mitochondrial transfer Chloroplast transfer

Protein Signal
type Other  peptide peptide peptide peptide
Likelihood  0.0723 0.9225 0.0027 0.0013 0.0011

TargetP2,0 prediction (Plani): MS

Prababilliry

KALDGHMELRNKKVQELL ASLSFRATLNLLSTTFFSHOMADDTHSVT
T

MBIFTSLLYLALELFFSLQVFRSFAFPKHKRLEPOPKPRPIISLLELCOQPHRS LARLSESYOPFMALKLGQWTTVVISET THAKEYLOANSQYWSSRTITOASRARRHSDFSHWNLPVSPLURNLBKISNSHL

Protein sequence

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

Prediction: Signal peptide (Sec/SPI)
Cleavage site between pos. 25 and 26: SFA-FP. Probability: 0.535

‘Protein typeHSignal Peptide (Sec/SPI)H Other‘
LLikelihood [0.6097 0.3903]

SignalP-5.0 prediction (Eukarya): MS

SP(Sec/sP1) —
cs ==t
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Probability
o
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0
MDIFTSLLYLALILFFSLQVFRSFAFPKHKRLPPGPKPRPIIGSLLELGDQPHRSLARLSESYGPFMHLK
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T T T T T T d
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20
Protein sequence

Figure $33. SignalP-5.0 results for MS from Ficus carica.
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TMHMM result

# MS Length: 54

# MS Number of predicted TMHs: 1

# MS Exp number of AAs in TMHs: 19.89280899999999
# MS Exp number, first 60 AAs: 19.04846

# MS Total prob of N-in: 9.95858

# MS
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POSSIBLE N-term signal sequence
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Figure S34. TMHMM-2.0 results for MS from Ficus carica.
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