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Figure S1. Protein-protein interaction analysis in ClusPro and Peptiderive web tool of different molecules against the TNF-⍺. a) Plot of the interaction regions of the positive control complex VNAR Tn16/ TNF-⍺. The sequence of complementarity-
determining region 3 (CDR3) of variable domains of new antigen receptor (VNAR) Tn16 is shown in red. b) VNAR Tn16/ 
TNF-⍺ complex, VNAR Tn16 (yellow cartoon), and TNF-⍺ (chain A green cartoon, chain B cyan cartoon, and chain C 
magenta cartoon). c) A plot of the interaction regions of the negative control complex cal14.1a/ TNF-⍺. d) cal14.1a/TNF-⍺ 
complex, cal14.1a (yellow cartoon), and TNF-⍺ (chain A green cartoon, chain B cyan cartoon, and chain C magenta car-
toon). e) Plot of interaction region of amino acids of a peptide cal_Tn16 against TNF-⍺. The CDR3 of the VNAR Tn16 in 
the scaffold appears in red. f) The cal_Tn16/TNF-⍺ complex, NoNabody (yellow cartoon), and TNF-⍺ (chain A green car-
toon, chain B cyan cartoon, and chain C magenta cartoon). 



 

Figure S2. Protein-protein interaction analysis in ClusPro and Peptiderive web tool of VNAR PK13, cal14.1a, and cal_PK13 
against PCSK9. a) A plot of the interaction regions of the positive control VNAR PK13 with PCSK9. The sequence of com-
plementarity-determining region 3 (CDR3) of variable domains of new antigen receptor (VNAR) is shown in red. b) VNAR 
PK13/PCSK9 complex, PK13 (cyan cartoon), and PCSK9 (green cartoon). c) A plot of interaction regions of the negative 
control cal14.1a with PCSK9. d) Thee cal14.1a/PCSK9 complex, cal14.1a (cyan cartoon), and PCSK9 (green cartoon). e) A 
plot of the interaction regions of a NoNabody cal_PK13 with PCSK9. The CDR3 of the VNAR PK13 in the scaffold appears 
in red. f) cal_PK13/PCSK9 complex, cal_PK13 (cyan cartoon), and PCSK9 (green cartoon). 



 
Figure S3. Protein-protein interaction analysis in ClusPro and Peptiderive web tool of different molecules against the 
SARS CoV-2 SPIKE. a) A plot of the interaction regions of the positive control complex VNAR SP240/SARS CoV-2 SPIKE. 
The sequence of the amino acids of CDR3 appears in red. b) VNAR SP240/ SARS CoV-2 SPIKE complex, VNAR (cyan 
cartoon), and SARS CoV-2 SPIKE (green cartoon). c) A plot of interaction regions of negative control. d) cal14.1a/SARS 
CoV-2 SPIKE complex, cal14.1a (cyan cartoon), and SARS CoV-2 SPIKE (green cartoon). e) Plot of interaction regions of 
cal_SP240 with SARS CoV-2 SPIKE. The CDR3 of the VNAR SP240 in the scaffold appears in red. f) cal_SP240/ SARS CoV-
2 SPIKE complex, cal_SP240 (cyan cartoon), and SARS CoV-2 SPIKE (green cartoon). 



 
Figure S4. Protein-protein interaction analysis in ClusPro and Peptiderive web tool of different proteins against lysozyme. 
a) A plot of interaction regions of a variable domain of new antigen receptor (VNAR) from G. cirratum with lysozymes. 
The CDR3 of the VNAR is shown in red. b) VNAR (cyan cartoon) and Lysozyme (green cartoon). c) A plot of the interaction 
regions of negative control complex (cal14.1a/lysozyme). d) cal14.1a/ lysozyme complex, cal14.1a (cyan cartoon), and ly-
sozyme (green cartoon). e) Plot of interaction regions of cal_lis with lysozyme. CDR3 of the VNAR in the scaffold appears 
in red. f) cal_lis/ lysozyme complex, cal_lis (cyan cartoon), and lysozyme (green cartoon). 



 

Figure S5. Protein-protein interaction analysis in ClusPro and Peptiderive web tool of VNAR (positive control), cal14.1a 
(negative control) and cal_AMA1 (NoNabody) against AMA1. a) A plot of interaction regions of a positive control com-
plex. The complementarity-determining region 3 (CDR3) of variable domain of new antigen receptors (VNARs) appears 
in red. b) VNAR (cyan cartoon) and AMA1 (green cartoon). c) A plot of interaction regions of the negative control complex. 
d) cal14.1a (cyan cartoon) and AMA1 (green cartoon). e) Plot of interaction regions of the NoNabody with AMA1. The 
CDR3 of the VNAR in the scaffold is shown in red. f) cal_AMA1/AMA1complex, cal_AMA1 (cyan cartoon), and AMA1 
(green cartoon). 


