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Table S1. Comparison of citcol-8 with CRPs from Momordica spp. 

Gene Sequence1 Uniprot 

ID 
Cys loops pattern Species 

citcol-8 --NRVGVCLFVGKPCWSDADCPSGCYCKPLPLIDAGYCGFL - CX6CX5CX3CX1CX10C2 Citrullus 

colocynthis 

MCoTI-I SGSDGGVCPKILQRCRRDSDCPGACICRG-----NGYCG-- P82408 CX6CX5CX3CX1CX5C Momordica 

cochinchinensis 

MCoTI-II SGSDGGVCPKILKKCRRDSDCPGACICRG-----NGYCG-- P82409 CX6CX5CX3CX1CX5C Momordica 

cochinchinensis 

EETI-II ------GCPRILMRCKQDSDCLAGCVCGP-----NGFCGSP P12071 CX6CX5CX3CX1CX5C Momordica 

elaterium 

MCoTI-III ----QRACPRILKKCRRDSDCPGECICKE-----NGYCG-- P82410 CX6CX5CX3CX1CX5C Momordica 

cochinchinensis 
1cysteine residues are highlighted in yellow; 2X represents any amino acid residue except cysteine. 

https://www.uniprot.org/uniprot/P82408
https://www.uniprot.org/uniprot/P82409
https://www.uniprot.org/uniprot/P12071
https://www.uniprot.org/uniprot/P82410
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Figure S1. The m/z value list of the b- and y-ions series for the precursor masses used for de 

novo sequencing of citcol-2. The m/z value for b/y ions produced in tandem MS for each of the 

precursor masses have been shown in seperate Tables. A, B, C and D correspond to detected b/y ions 

for 3279.2, 822.4, 1723.8 and 1858.6 m/z precursor masses respectively. All the ion masses have 

been represented as monoisotopic mass signals [M+H]+. 
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 Figure S2. De novo sequencing of citcol peptides (citcol-1 to 7) by MALDI-TOF/TOF. 

Proteolytic digestion sites and tandem MS fragmentation spectra including observed b- and y-ion 

series are shown for citcol-1 (A), citcol-2 (B), citcol-3 (C), citcol-4 (D), citcol-5 (E), citcol-6 (F), 

citcol-7 (G) and citcol-8 (H). The digestion site by each enzyme has been shown by arrow and the 

produced fragments used as precursor masses have been shown in bracket in monoisotopic masses 

[M+H]+. The amino acid sequence was determined by manually fragments assembly of digested 

fragments and N-terminal b-ions / C-terminal y-ions series identification. Tryptic digestion was used 

to distinguish between Isobaric amino acids Gln/Lys and chymotrypsin for Leu/Ile. The m/z value 

list of each of the precursor masses used for used for de-novo sequencing by tandem MS have been 

shown in tables neXt to spectra. Only digestion sites have been shown for the fragments that were 

sufficient for sequencing the entire peptide. 
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Figure S3. Enzyme inhibition assays of citcol peptides (200 µM each). (A) Inhibitory activity of 

selected citcol peptides (1, 2, 7 and 8) against α-amylase enzyme of porcine (Sus scrofa), fungi 

(Aspergillus oryzae) and bacteria (Bacillus subtilis). (B, C) Inhibitory activity of citcol peptides 

against α-chymotrypsin (B) and trypsin (C) enzymes. Negative controls (-ve) without peptide or 

inhibitor (100% enzyme activity) and positive controls (+ve) with known inhibitors (complete 

inhibition of activity) acarbose for α-amylase, PMSF for α-chymotrypsin and sun-flower trypsin 

inhibitor (SFTI) for trypsin, respectively, were tested. All the assays were carried out in three 

replicates and are illustrated as percentage of inhibition (mean±STDEV). 
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Figure S4. Comparison of active site amino acid in squash family trypsin inhibitory CRPs from 

Cucurbitaceae (Momordica spp., Citrullus lanatus, Bryonia dioica and Cucumis spp.). Multiple 

sequence alignment logo generated by using web-based WebLogo application based on online 

Multiple Sequence Comparison by Log-EXpectation (MUSCLE) tool aligned sequences. The height 

of each individual residue indicates the relative frequency (in bits) of the residue in that position (as 

a measure of conservation). The critical amino acids (R and K) in the active site of squash family 

trypsin inhibitor peptides has been indicated by an orange arrow as P1 position, which is found to be 

essential for activity of this type of CRPs [1]. 
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Data 1. Overview and accession codes of genome and transcriptome data (that were used in this 

study) 

 

 

Data 2. Cucurbitaceae sequences most similar to citcol peptides that were used for phylogenetic 

analysis (see Figure 4) 
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