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Figure S1.HPLC separation of peptides after enzymatic cleavage. Identical conditions as those reported in Figure 2 were used for 
separation of the peptides obtained after enzymatic hydrolysis (Asp-N hydrolase) of the 5 purified reduced and alkylated toxins 
Cv1 to Cv5. Peptides labeled a and b for each one of the toxins were sequenced and the results are shown on Figure 3. For Cv1 
the sequence of peptide a, eluted at 26.9 minutes. For Cv2 the peptides b and a eluted at 36.6 and 26.6 minutes respectively. For 
Cv3 the peptides b and a, eluted at 28.1 and 40.1 minutes, respectively. For Cv4 the peptides b and a eluted ate 28.1 and 40.8 
minutes, respectively. For CV5 the peptide b and a eluted at 29.4 and 35.6 minutes 



 
  
Figure S2. Comparison of C. villegasi toxin sequences. A) Multiple alignment of toxins from C. villegasi and other phylogenetically 
related β-NaScTxs. Len: indicates mature chain length; Conserved cysteine residues are highlighted in yellow. Positions identical 
to the C. villegasi toxin Cv1 used as a reference are indicated by dots. (*) indicates toxins where C-terminal amidation has been 
reported. Sequences were ordered according to their position in the phylogenetic tree. B) Matrices with the percentages of identity 
and similarity between sequences. 
 
 
 
 
 
 
 



 
Figure S3. Analysis of possible interactions of the evaluated scFvs with C. villegasi toxins. Changes between this set of toxins are 
highlighted in gray. Cn2 is neutralized by the scFv LR whose contacts with the toxin are highlighted with squares (▪) at the top of 
the sequence.  The scFv LR has a very strong interaction with this toxin in the due to the contribution of 3 salt bridges (▼), which 
are two with D7 and 1 with E15 of the toxin. The contacts of Cll1 with the scFv 10FG2 (●) at the bottom of the sequence are 
highlighted. The only salt bridge generated is with the K35 of the toxin (♦). 
 
 

LR      ▪  ▼  ▪ ▪▪▪▼▪▪▪▪  ▪ ▪  ▪▪             ▪▪▪▪ 
Cn2  KEGYLVDKNTGCKYECLKLGDNDYCLRECKQQYGKGAGGYCYAFACWCTHLYEQAIVWPLPNKRCS 
 
Cll1 KEGYIVNLSTGCKYECYKLGDNDYCLRECKQQYGKGAGGYCYAFGCWCTHLYEQAVVWPLPKKTCT 
10FG2    ●●●●                     ●●●● ♦                ● ●●●   ● ●     
 

Cv1  ----I-NLS-----E-Y---------K--KLQ-G-G--------G----------V-----K-T-N 
Cv2  ----I-NHS-----E-Y---------R--KLQ-G-G--------G----------V-----K-T-N 
Cv3  ----I-NYYD----A-V---------R--RLR-Y-S--------A----------V-----N-T-N 
Cv4  ----I-NYHD----A-V---------R--RLR-Y-S--------A----------V-----N-T-N 
Cv5  ----I-NYYD----A-A---------R--KAR-G-G--------G----------V-----K-K-N 
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