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Dataset S1.  

(a) Summary of proteomic evidence supporting novel cyclotide sequences from C. ternatea.  

The following MS spectra show the ProteinPilot-assigned peptide spectral matches (PSM) for full-length linearized cyclotides generated by endoproteinase Glu-C digestion 

(spectra named with suffix E), trypsin digestion (suffix T) and chymotrypsin digestion (suffix C). In many instances semi-endoGlu-C, semi-tryptic or semi-chymotryptic peptides 

were observed and the corresponding PSM have been included as additional lines of evidence supporting the full-length peptide assignments. In one case, Cter N, the assignment 

was performed using RapiDeNovo software (Bruker) after MS/MS performed on a Bruker UltrafleXtreme mass spectrometer. In all other cases, spectra were acquired on an 

Applied Biosystems QStar Elite mass spectrometer. As an example, the PSM of Cter M in spectrum E1a (Endo Glu-C digestion) shows the assignment of 25/29 amino acids. The 

unassigned amino acids were assigned in subsequent spectra (EndoGlu-C: E1b, E1c; tryptic: T1a-T1c). This is the case for each peptide sequenced. In the following dataset 

outputs from ProteinPilot, amino acid sequences coloured green represent PSMs identified with 95% confidence, yellow represent 50% confidence, red represent <50% 

confidence, and black are not matched. Sequence ion assignment is shown in each spectrum with y-ions shown in red and b-ions shown in green. The matched ions are also 

shown in the left panel, where green shading represents a matched ion. 
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Evidence for Cter M: 

Endoproteinase Glu-C digest: 
TCTLGTCYVPDCSCSWPICMKNGLPTCGE 

NB: This peptide shows 75% sequence homology to kalata B7 (P58457) from Oldenlandia affinis. 

 

Supplementary spectrum E1a: MS/MS of m/z 1142.13 (mass 3423.4 Da) showing sequence ion coverage. The derived sequence is TCTLGTCYVPDCSCSWPICMKNGLPTCGE. 
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Supplementary spectrum E1b: MS/MS of m/z 767.32 (mass 1532.62 Da) showing sequence ion coverage. The derived sequence is TCTLGTCYVPDCS. 
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Supplementary spectrum E1c: MS/MS of m/z 955.41 (mass 1908.81 Da) showing sequence ion coverage. The derived sequence is SWPICMKNGLPTCGE. 
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Trypsin digest: 
NGLPTCGETCTLGTCYVPDCSCSWPICMK 

 

 

Supplementary spectrum T1a: MS/MS of m/z 1142.13 (mass 3423.38 Da) showing sequence ion coverage. The derived sequence is NGLPTCGETCTLGTCYVPDCSCSWPICMK. 
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Supplementary spectrum T1b: MS/MS of m/z 981.90 (mass 1961.78 Da) showing sequence ion coverage. The derived sequence is CYVPDCSCSWPICMK. 
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Supplementary spectrum T1c: MS/MS of m/z 741.33 (mass 1480.65 Da) showing sequence ion coverage. The derived sequence is NGLPTCGETCTLGT. 
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Evidence for Cter N: 

Endoproteinase Glu-C digest: 
TCVLGTCYTPDCSCTALVCLKNGSAFCGE 
NB: This peptide shows homology to kalata B9 (P85127) from Oldenlandia affinis.  
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Supplementary spectrum E2a: MS/MS of m/z 3301.42 (mass 3300.42 Da) showing sequence ion coverage. The derived sequence is TCVLGTCYTPDCSCTALVCLKNGSAFCGE. 
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Supplementary spectrum T2a: MS/MS of m/z 3301.42 (mass 3300.42 Da) showing sequence ion coverage. The derived sequence is NGSAFCGETCVLGTCYTPDCSCTALVCLK. 
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Evidence for Cter O: 

Endoproteinase Glu-C digest: 
SCVFIPCITGIAGCSCKSKVCYRNGIPCGE 
NB: This peptide shows 93% sequence homology to circulin-C (P84641) from Chassalia parvifolia. 

 

 

Supplementary spectrum E3a: MS/MS of m/z 863.41 (mass 3449.62 Da) showing sequence ion coverage. The derived sequence is SCVFIPCITGIAGCSCKSKVCYRNGIPCGE. 
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Supplementary spectrum E3b: MS/MS of m/z 821.39 (mass 1640.77 Da) showing sequence ion coverage. The derived sequence is CVFIPCITGIAGCS. 
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Supplementary spectrum E3c: MS/MS of m/z 609.94 (mass 1826.81 Da) showing sequence ion coverage. The derived sequence is CKSKVCYRNGIPCGE. 
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Chymotrypsin digest: 

RNGIPCGESCVFIPCITGIAGCSCKSKVCY 

 

Supplementary spectrum C3a: MS/MS of m/z 698.31 (mass 1394.60 Da) showing sequence ion coverage. The derived sequence is RNGIPCGESCVF. 

 

 



15 

 

Supplementary spectrum C3b: MS/MS of m/z 531.25 (mass 1060.49 Da) showing sequence ion coverage. The derived sequence is IPCITGIAGC. 
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Evidence for Cter P: 

Endoproteinase Glu-C digest: 
SCVFIPCITAAIGCSCKSKVCYRNGIPCGE 

NB: This peptide shows 96% sequence homology to cyclotide A (D2WPK4) from Gloeospermum blakeanum.  

 

 

Supplementary spectrum E4a: MS/MS of m/z 866.90 (mass 3463.58 Da) showing sequence ion coverage. The derived sequence is SCVFIPCITAAIGCSCKSKVCYRNGIPCGE. 
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Supplementary spectrum E4b: MS/MS of m/z 828.39 (mass 1654.78 Da) showing sequence ion coverage. The derived sequence is SCVFIPCITAAIGCS. 
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Supplementary spectrum E4c: MS/MS of m/z 609.94 (mass 1826.81 Da) showing sequence ion coverage. The derived sequence is CKSKVCYRNGIPCGE. 
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Chymotrypsin digest: 

RNGIPCGESCVFIPCLTAAIGCSCKSKVCY 

 

Supplementary spectrum C4a: MS/MS of m/z 698.31 (mass 1394.60 Da) showing sequence ion coverage. The derived sequence is RNGIPCGESCVF. 
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Supplementary spectrum C4b: MS/MS of m/z 531.25 (mass 1060.49 Da) showing sequence ion coverage. The derived sequence is IPCITGIAGC. 
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Evidence for Cter Q: 

Endoproteinase Glu-C digest: 
SCVFIPCISTVIGCSCKNKVCYRNGIPCGE 

NB: This peptide shows 93% sequence homology to cyclotide I (Q30CB5) from Hybanthus floribundus. 

 

 

Supplementary spectrum E5a: MS/MS of m/z 884.60 (mass 3534.61 Da) showing sequence ion coverage. The derived sequence is SCVFIPCISTVIGCSCKNKVCYRNGIPCGE. 
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Supplementary spectrum E5b: MS/MS of m/z 850.41 (mass 1698.81 Da) showing sequence ion coverage. The derived sequence is SCVFIPCISTVIGCS. 
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Supplementary spectrum E5c: MS/MS of m/z 618.95 (mass 1853.84 Da) showing sequence ion coverage. The derived sequence is CKNKVCYRNGIPCGE. 
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Chymotrypsin digest: 

RNGIPCGESCVFIPCISTVIGCSCKNKVCY 

 

Supplementary spectrum C5a: MS/MS of m/z 698.31 (mass 1394.60 Da) showing sequence ion coverage. The derived sequence is RNGIPCGESCVF. 
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Supplementary spectrum C5b: MS/MS of m/z 560.28 (mass 1118.54 Da) showing sequence ion coverage. The derived sequence is IPCISTVIGC. 
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Supplementary spectrum C5c: MS/MS of m/z 666.03 (mass 1995.09 Da) showing sequence ion coverage. The derived sequence is IPCISTVIGCSCKNKVC. 
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Evidence for Cter R: 

Endoproteinase Glu-C digest: 
SCVFIPCTVTALLGCSCKDKVCYKNGIPCGE 

NB: This peptide shows 93% sequence homology to Cyclopsychotride-A (P56872) from Psychotria longipes.  

 

 

Supplementary spectrum E6a: MS/MS of m/z 899.17 (mass 3592.66 Da) showing sequence ion coverage. The derived sequence is SCVFIPCTVTALLGCSCKDKVCYKNGIPCGE. 
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Supplementary spectrum E6b: MS/MS of m/z 892.95 (mass 1783.88 Da) showing sequence ion coverage. The derived sequence is SCVFIPCTVTALLGCS. 
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Supplementary spectrum E6c: MS/MS of m/z 609.95 (mass 1826.83 Da) showing sequence ion coverage. The derived sequence is CKDKVCYKNGIPCGE. 
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Chymotrypsin digest: 

KNGIPCGESCVFIPCTVTALLGCSCKDKVCY 

 

Supplementary spectrum C6a: MS/MS of m/z 684.81 (mass 1367.61 Da) showing sequence ion coverage. The derived sequence is KNGIPCGESCVF. 
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(b) SignalP analyses of Cter M and kalata B1 alongside selected albumin-1 precursors from Fabaceae.  

 

Panel A- SignalP (1) analysis of Cter M precursor protein predicts signal peptidase cleavage at the proto-N-terminus of the mature cyclotide sequence, between 

precursor protein residues 24 and 25 (72.9% probability). Panel B- SignalP analysis of kalata B1 precursor protein predicts signal peptidase cleavage between 

precursor protein residues 22 and 23 (82.5% probability). As in all previously characterized cyclotide genes, a pro-region and an N-terminal repeat region are 

encoded prior to the start of the first cyclotide domain. Panels C through F- Respective SignalP analyses of albumin-1 precursor proteins from Pisum sativum, 

Medicago truncatula, Phaseolus vulgaris, and Glycine max predict signal peptidase cleavage at the proto-N-termini of mature PA1b peptide sequences. Cleavages 

are predicted between residues 26 and 27 (53.0%), 22 and 23 (51.1%), 27 and 28 (69.7%), and 19 and 20 (98.6%) respectively.  

 

1. Bendtsen JD, Nielsen H, von Heijne G, & Brunak S (2004) Improved prediction of signal peptides: SignalP 3.0. J Mol Biol 340:783-795. 
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Clitoria ternatea Cter M SignalP analysis. 

 

A 
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Oldenlandia affinis kalata B1 SignalP analysis. 

B 
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Pisum sativum Albumin-1 SignalP analysis. 

C 
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Medicago truncatula Albumin-1 SignalP analysis. 

D 
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Phaseolus vulgaris Albumin-1 SignalP analysis. 

E 
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Glycine max Albumin-1 SignalP analysis. 

 

 

 

F 


