Below are the peptide profiling results for all the peptides. All the peptide profiles have been prepared after keen evaluation of the Modeling results, VADAR results, Ramachandran results and Molecular Dynamics Simulation analysis results. In below, AF refers to AlphaFold, PF refers to PEP-FOLD, HM refers to Homology Modeling, whereas Th refers to Threading.
AMP21Length: 24
Sequence: RVIVGHDKVNQLRHVRFFKISTAW



· Best Template: 5C6U_A
· Percent (%) Identity: 80% (Homology modeling might perform well)
· Resolution: 1.83 Å
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 8.906 Å
· Ramachandran Plot (in decreasing order of residues in allowed regions): AF>PF >HM >Th 

· VADAR Analysis:

Mean H Bond Distance (Å):                                             Mean H Bond Energy (kcal/mol):
            HM: 3.2 + 0.0	HM: 0.0+0.0
Th: 2.2 + 0.2	Th: -1.2+0.5
AF: 2.2 + 0.4	AF: -1.9+ 1.1
PF: 2.2 + 0.4                                                             	PF: -2.0 +1.3

Residues forming H-Bond:                                                Free Energy of Folding (F.E.F.) (kcal/mol):
            HM: 2 	HM: -9.77
Th: 7	Th: -5.51
[bookmark: _GoBack]AF: 22 	AF: -11.36
PF:  17 	PF: -8.33

Physiochemical properties:
PI: 11.72
Charge: 3.27
GRAVY: -0.17
H, E, C (%): 0.42, 0.13, 0.08 (high helical content supports modeling using AF)
Instability index: -1.46 (low instability or high stability supports modeling using AF)
Aromaticity: 0.125

                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: AF>PF>HM >Th  
· Constant RMSD: AF>PF>HM >Th                                                                             
· Best RMSF: AF>PF>HM >Th                                                                                                                                                            
· Best Rg: PF>AF>HM >Th  
· Constant Rg: PF>AF>HM >Th                                                                                
· Best SASA: AF>PF>HM >Th   
· Constant SASA: AF>PF>HM >Th                                                                            
· Most suitable PCV: AF > PF> HM> Th                                                                                  
· Most favorable G: PF>HM> AF>Th                                                                        
· Best FEL in 2D: PF>AF >HM >Th >
· Best FEL in 3D: PF>HM> AF>Th 
· Overall best: AF, followed by PF 
Comments: AlphaFold performs the best in Ramachandran plot, VADAR as well as most parameters of MD Simulation. PEP-FOLD outperforms others in giving a more compact structure with a more negative delta G and maximum residues in the lower energy basin as seen in FEL analysis.




AMP32Length: KKIIGYIHEAGKGRILFCQ
Sequence: 19




· Best Template: 4DCS_A
· Percent (%) Identity: 75.00% (Homology Modeling might perform well)
· Resolution: 2.25 Å
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 8.305 Å
· Ramachandran Plot (in decreasing order of residues in allowed regions): AF>HM >PF >Th 

· VADAR Analysis:

	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	2.0 sd=0.2
	2.1 sd=0.1 
	 2.2 sd=0.3
	 2.2 sd=0.3  
	2.2 sd=0.4  

	Mean H-bond energy (kcal/mol)
	-2.6 sd=0.6 
	-1.5 sd=0.5  
	-1.7 sd=1.0 
	-1.8 sd=1.1 
	-2.0 sd=0.8 

	residues with H-bonds
	7   ( 36%)
	6   ( 31%)
	18   ( 94%)
	  13   ( 68%)  
	14   ( 75%)

	Free energy of Folding (kcal/mol)
	-11.05
	-3.96
	-5.92
	-4.66
	-2.79


Physiochemical properties:
PI: 9.63
Charge: 2.07
GRAVY: 0.00
H, E, C (%): 0.37, 0.16, 0.16 (PF might support better modeling of dynamic regions which may behave versatile)
Instability index: 4.26 (low instability index, that is, high stability may support modeling using AF)
Aromaticity: 0.105



                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: AF>HM>Th >PF  
· Constant RMSD: Th>AF>HM>PF                                                                            
· Best RMSF: AF>HM>Th >PF                                                                                                                                                          
· Best Rg: PF>Th > AF>HM
· Constant Rg: similar levels of fluctuations                                                                              
· Best SASA: Th   
· Constant SASA: Th                                                                            
· Most suitable PCV: Th                                                                                  
· Most favorable G: PF>HM >AF >Th                                                                        
· Best FEL in 2D: PF>AF >HM >Th 
· Best FEL in 3D: PF>HM> AF>Th 

· Overall best: AF, PF and Threading
Comments: Threading-based model shows constant values over the period of time for most parameters.



AMP43Length: 24
Sequence: LAWQEVPLFARIIPLADVIDAIAN




· Best Template: 4UNI_A
· Percent (%) Identity: 90.00% (Homology Modeling might perform well)
· Resolution: 2.6 Å 
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 4.583
· Ramachandran Plot (in decreasing order of residues in allowed regions): AF>PF>Th>HM

· VADAR Analysis:

	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	0.0 sd=0.0
	2.2 sd=0.4 
	2.4 sd=0.4
	2.3 sd=0.4   
	 2.2 sd=0.4  

	Mean H-bond energy (kcal/mol)
	0.0 sd=0.0
	-1.5 sd=1.0 
	-1.2 sd=1.0 
	-1.5 sd=1.1
	-2.0 sd=0.8

	residues with H-bonds
	0   (  0%) 
	23   ( 95%)
	24   (100%)  
	 22   ( 91%)   
	18   ( 75%)   

	Free energy of Folding (kcal/mol)
	-11.28
	-7.51
	-12.32
	-8.87
	-7.74



Physiochemical properties:
PI: 4.05
Charge: -2.46
GRAVY: 0.98
H, E, C (%):0.46, 0.13, 0.38 (PF expected to perform well due to presence of dynamic regions)
Instability index: 20.90
Aromaticity: 0.083


                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: PF>AF>Th>HM
· Constant RMSD: Th>PF & AF> HM
· Best RMSF: PF>Th>AF>HM
· Best Rg: PF>Th>HM>AF
· Constant Rg: Th & PF>AF&HM
· Best SASA: Th&PF>AF>HM   
· Constant SASA: T>PF>AF>HM                                                         
· Most suitable PCV: PF>Th>AF>HM                                                                                  
· Most favorable G: AF & PF>HM>Th
· Best FEL in 2D: AF>HM>PF>Th
· Best FEL in 3D: PF>AF&HM>Th

· Overall best: PEP-FOLD
Comments: PEP-FOLD matches expectations.



AMP164Length: 30
Sequence: GEKFGAKDLGVKIVGDLAMPGGGPLRAGKL




· Best Template: 7ZC1_B
· Percent (%) Identity: 71.43% (Homology Modeling might perform well)
· Resolution: 3.8
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 9.746
· Ramachandran Plot (in decreasing order of residues in allowed regions): HM>AF>PF & Th

· VADAR Analysis:

	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	2.5 sd=0.0 
	 2.7 sd=0.4 
	 2.3 sd=0.4 
	 2.3 sd=0.3  
	2.2 sd=0.4    

	Mean H-bond energy (kcal/mol)
	-1.2 sd=0.0 
	-0.5   sd=0.8
	-1.6 sd=1.1
	 -1.2 sd=0.9  
	-2.0 sd=0.8 

	res with H-bonds
	2   (  6%)
	19   ( 63%)
	 22   ( 73%) 
	12   ( 40%) 
	 22   ( 75%) 

	Free energy of Folding (kcal/mol)
	-2.78
	-8.07
	-8.62
	-15.03
	-13.68


                                                  	Physiochemical properties:
PI: 9.53
Charge: +1.54
GRAVY: 0.04
H, E, C (%):(0.27, 0.33, 0.30) (balanced structural fractions support modelling by AF, whereas dynamic regions present here support PF)
Instability index: 18.51 
Aromaticity: 0.033 


· Molecular Dynamics Simulation:                                                 
· Best RMSD: T>PF & AF>HM
· Constant RMSD: Th
· Best RMSF: PF & Th > AF> HM
· Best Rg: PF & Th> AF>HM
· Constant Rg: Th
· Best SASA:    Th>PF & AF>HM
· Constant SASA: not applicable                                                                            
· Most suitable PCV: Th> AF> PF> HM                                                                                  
· Most favorable G: HM>AF>Th>PF
· Best FEL in 2D: HM>PF&AF>Th
· Best FEL in 3D: HM>PF&AF>Th

· Overall best: PF (However, all four algorithms perform considerably well showcasing their own strengths.)
Comments: All four show considerable results with their own strength. Threading gives the most stable dynamics, whereas HM gives the most compact structure. PF and AF show a balance by giving low values for essential dynamics as well as giving a more compact structure as compared to Threading.




AMP175Length: 25
Sequence: FNTPSYFAARFKKYIGCLPTEYGKK




· Best Template: 7ALL_AAA
· Percent (%) Identity: 61.90% (Homology Modeling might perform well)
· Resolution: 1.63
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 4.625
· Ramachandran Plot (in decreasing order of residues in allowed regions): PF>Th>AF>HM

· VADAR Analysis:

	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	2.3 sd=0.4
	2.3 sd=0.3
	 2.3 sd=0.4 
	2.2 sd=0.4 
	2.2 sd=0.4   

	Mean H-bond energy (kcal/mol)
	-1.5 sd=1.2 
	-1.4 sd=1.0  
	-1.6 sd=1.1
	 -1.6 sd=1.2 
	-2.0 sd=0.8  

	res with H-bonds
	20   ( 80%)     
	21   ( 84%) 
	 22   ( 73%) 
	 22   ( 88%)    
	22   ( 75%)

	Free energy of Folding (kcal/mol)
	-9.91
	-6.94
	-8.62
	-13.41
	-13.68



Physiochemical properties:
PI: 9.66
Charge: +3.13
GRAVY: -0.58
H, E, C (%): (0.32, 0.24, 0.16) (Dynamic regions support modelling using PF)
Instability index: 24.22 
Aromaticity: 0.240


                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: PF>HM>AF>Th
· Constant RMSD: PF 
· Best RMSF: PF>HM>AF>Th
· Best Rg: PF>Th>HM>AF
· Constant Rg: PF
· Best SASA: PF>HM>AF>Th   
· Constant SASA: PF                                                                            
· Most suitable PCV: PF> HM, AF> Th                                                                                   
· Most favorable G: HM, PF, AF >Th
· Best FEL in 2D: PF> HM>AF> Th                                                                                   
· Best FEL in 3D: Th> PF> HM>AF

· Overall best: PF
Comments: None.




AMP186Length: 28
Sequence: KEKKKKKKKKNTNIFKNKKKGFFFFFFF




· Best Template: 7VDT_A
· Percent (%) Identity: 100%
· Resolution: 2.8 Å
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned):  7.527  
· Ramachandran Plot (in decreasing order of residues in allowed regions): AF>HM>PF>Th

· VADAR Analysis:

	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	 2.6 sd=0.3
	 2.2 sd=0.4
	2.2 sd=0.3 
	  2.3 sd=0.4  
	 2.2 sd=0.4 

	Mean H-bond energy (kcal/mol)
	 2.6 sd=0.3
	-1.6 sd=1.1 
	-1.9 sd=0.8
	-1.5 sd=1.2 
	-2.0 sd=0.8 

	res with H-bonds
	11   ( 39%)
	 17   ( 60%) 
	28   (100%)
	 19   ( 67%)   
	21   ( 75%) 

	Free energy of Folding (kcal/mol)
	-4.83
	-7.53
	-9.77
	-12.56
	-11.7


Physiochemical properties:
PI: 10.74
Charge: +11.11
GRAVY: -1.39
H, E, C (%): (0.32, 0.14, 0.04) (Moderately high helical content, therefore AF preferred)
Instability index: 16.99
Aromaticity: 0.286


                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: PF>AF>Th>HM
· Constant RMSD: PF
· Best RMSF: PF>Th>AF>HM
· Best Rg: PF>Th>HM>AF
· Constant Rg: PF
· Best SASA: Th & PF>AF>HM    
· Constant SASA: PF                                                                             
· Most suitable PCV: HM>PF>AF>Th                                                                                   
· Most favorable G: HM, PF, AF> Th
· Best FEL in 2D: HM> PF> AF> Th
· Best FEL in 3D: HM> PF> AF> Th

· Overall best: PF
Comments: HM giving a more compact structure as seen in PCV (minimum), low delta G and best 2D and 3D FEL plots, whereas PF giving a more stable dynamics by performing best in all other parameters.


AMP207Length: 22
Sequence: KDRRGIKKRKYFFGNEKFEAVA




· Best Template: 6EY4_A
· Percent (%) Identity: 71.43%
· Resolution: 2 Å
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 7.527
· Ramachandran Plot (in decreasing order of residues in allowed regions): PF>AF>HM>T

· VADAR Analysis:
	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	2.2 sd=0.3 
	 2.5 sd=0.4 
	2.5 sd=0.2 
	 2.4 sd=0.5 
	 2.2 sd=0.4 

	Mean H-bond energy (kcal/mol)
	-1.9 sd=0.6 
	-0.5 sd=0.6 
	-1.2 sd=0.7  
	-1.3 sd=1.1  
	 -2.0 sd=0.8  

	res with H-bonds
	10   ( 45%) 
	 13   ( 59%) 
	 20   ( 90%) 
	17   ( 77%) 
	16   ( 75%) 

	Free energy of Folding (kcal/mol)
	-6.64
	1.01
	-8.11
	-5.44
	-5.76


Physiochemical properties:
PI: 10.28
Charge: +4.13 
GRAVY: -1.29
H, E, C (%): (0.27, 0.13, 0.18) (PF might model dynamic regions well enough; Partially structured regions that is not making upto 100% means AF might handle such structures better.)
Instability index: 31.54
Aromaticity: 0.182



                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: HM>PF>AF>Th
· Best RMSF: PF & HM>AF>Th
· Best Rg: PF & HM>PF>AF>Th
· Best SASA: PF & AF   
· Most suitable PCV:                                                                                   
· Most favorable G: HM & Th>PF>AF
· Best FEL in 2D: T, HM & PF (close enough)>AF
· Best FEL in 3D: T, HM & PF (close enough)>AF

· Overall best: PF
Comments: HM giving a more compact structure as seen in PCV (minimum), low delta G and best 2D and 3D FEL plots, whereas PF giving a more stable dynamics by performing best in all other parameters. This is a trend similar to AMP186 where template was.





AMP218Length: 30
Sequence: DEVRNKIKENQKEKENETLTRRRLSRQPKL




· Best Template: 1DD5_A
· Percent (%) Identity: 40.54%
· Resolution: 2.55 Å
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 10.330
· Ramachandran Plot (in decreasing order of residues in allowed regions): AF>Th>PF>HM

· VADAR Analysis:

	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	2.2 sd=0.3 
	 2.2 sd=0.3 
	2.1 sd=0.2
	 2.0 sd=0.3 
	 2.2 sd=0.4 

	Mean H-bond energy (kcal/mol)
	-1.7 sd=1.1  
	-1.8 sd=0.9 
	-2.0 sd=0.8 
	-2.5 sd=1.0  
	 -2.0 sd=0.8 

	res with H-bonds
	29   ( 96%)
	 30   (100%) 
	27   ( 90%) 
	28   ( 93%) 
	22   ( 75%) 

	Free energy of Folding (kcal/mol)
	-12.27
	10.41
	-8.1
	-4.86
	-13.68



Physiochemical properties:
PI: 10.15
Charge: +3.65
GRAVY: -2.14
H, E, C (%):(0.17, 0.17, 0.27)
Instability index: 68.12
Aromaticity: 0.000


                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: HM>Th>PF>AF
· Constant RMSD: HM>Th>PF>AF
· Best RMSF: HM>Th>PF>AF
· Best Rg: HM>Th>PF>AF
· Constant Rg: HM
· Best SASA:  HM>Th>PF>AF
· Constant SASA: HM                                                                            
· Most suitable PCV:  HM>Th>PF>AF                                                                        
· Most favorable G:
· Best FEL in 2D: HM
· Best FEL in 3D: HM & AF

· Overall best: HM
Comments: Similar to previous AMPs where HM performed well (AMP186 and AMP207), AMP218 has a more negative GRAVY value indicating higher hydrophilicity carrying AMPs are better modeled by HM, even when they are highly disordered.



AMP239Length: 19
Sequence: KEVIGERKISYRYRWSIQL




· Best Template: 7ML9_A
· Percent (%) Identity: 80%
· Resolution: 1.94
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 6.677
· Ramachandran Plot (in decreasing order of residues in allowed regions): AF>HM>PF>Th

· VADAR Analysis:

	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	  0.0 sd=0.0 
	2.0 sd=0.1
	2.3 sd=0.4 
	2.2 sd=0.5   
	2.2 sd=0.4 

	Mean H-bond energy (kcal/mol)
	 0.0 sd=0.0
	-1.3 sd=0.2  
	-1.5 sd=1.0 
	 -1.5 sd=1.4 
	-2.0 sd=0.8 

	res with H-bonds
	 0   (  0%) 
	4   ( 21%)
	 17   ( 89%)  
	  8   ( 42%)
	 14   ( 75%)    

	Free energy of Folding (kcal/mol)
	-2.38
	3.99
	-7.6
	-1.77
	-2.79



Physiochemical properties:
PI: 9.99
Charge: +2.15
GRAVY: -0.83
H, E, C (%): (0.42, 0.16, 0.16) (high helical content supports folding by AlphaFold)
Instability index: 9.42 (low instability supports folding by AlphaFold)
Aromaticity: 0.158


                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: AF>HM>PF>Th
· Constant RMSD: 
· Best RMSF: AF>HM>Th>PF
· Best Rg: AF> PF >Th> HM
· Constant Rg: 
· Best SASA: AF> PF >Th> HM   
· Constant SASA:                                                                             
· Most suitable PCV: AF>HM>PF>Th                                                                                   
· Most favorable G: HM>Th>AF>PF
· Best FEL in 2D: HM>Th>AF>PF
· Best FEL in 3D: HM>Th>AF>PF

· Overall best: AF
Comments: For AMP21 and AMP239, we observed the same scenario where expected results match with observed results, that is, AlphaFold performs excellent for both due to high stability (low instability index) and high helical content. Similar results were observed for AMP32.



AMP2410Length: 28
Sequence: KKKKRKKKKKKRVFFFFFFFFFFFFFFF




· Best Template: 4N7B_A
· Percent (%) Identity: 57.14%
· Resolution: 2.198 Å
· RMSD When Modeled Using Different Algorithm (lowest RMSD when max. no. of residues are aligned): 7.661 Å
· Ramachandran Plot (in decreasing order of residues in allowed regions): HM>Th>PF>AF

· VADAR Analysis:

	Features
	Homology modelling (observed)
	Threading (observed)
	AlphaFold (observed)
	PEP-FOLD (observed)
	Expected

	Mean H-bond distance (Å)
	2.5 sd=0.3
	  2.2 sd=0.3 
	2.2 sd=0.3   
	 2.2 sd=0.4 
	 2.2 sd=0.4  

	Mean H-bond energy (kcal/mol)
	 -0.7 sd=0.8 
	-1.9 sd=0.8
	-2.0 sd=1.0
	-1.8 sd=1.2   
	-2.0 sd=0.8 

	res with H-bonds
	14   ( 50%)  
	 28   (100%) 
	21   ( 75%) 
	 26   ( 92%) 
	 21   ( 75%)

	Free energy of Folding (kcal/mol)
	-12.84
	-13.08
	-14.95
	-14.97
	-11.7



Physiochemical properties:
PI: 12.00
Charge: +11.12
GRAVY: -0.06
H, E, C (%): (0.57, 0.00, 0.00) (high helical content, so AF expected to model the structure well)
Instability index: 32.93
Aromaticity: 0.536


                                                    	
· Molecular Dynamics Simulation:                                                 
· Best RMSD: Th>AF>PF>HM
· Constant RMSD: Th>AF & PF>HM
· Best RMSF: Th>AF>PF>HM
· Best Rg: PF>Th>AF>HM
· Best SASA: Th & AF>PF>HM   
· Constant SASA: Th & AF                                                                             
· Most suitable PCV:                                                                                   
· Most favorable G:
· Best FEL in 2D: Th & AF> PF> HM
· Best FEL in 3D: AF & Th > HM> PF

· Overall best: Th
Comments: Threading performs excellent by giving both a compact structure as well as a stable dynamics as seen in results for FEL plots and structural dynamics parameters, respectively.




