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• Antibacterial

• Anticancer

• Antiviral

• Tumor-homing

• Antiparasitic

• Hemolytic

(Toxic)

• Thousands 

of potential 

therapeutic 

peptides

• Only 60 

available on 

the market!

AIM: 
Better understanding of hemolytic peptides

Complex Network Science

• Origin, function, dataset 

and target metadata 

information

• Chemical space 

exploration

• Motif Discovery

• Model Classifier

HemoPI-1 StarPepDB Big-Hemo

No. Motif ERa E-value Rankb ERa E-value Rankb ERa E-value Rankb

1 ALKAIS 3.66 1.92E-09 36 40.10 3.53E-21 35 3.32 8.48E-12 9

2 WKSFJK 19.20 2.80E-40 2 5.06 3.55E-158 1 4.94 6.01E-22 3

3 AKKAL 16.10 7.19E-29 11 3.33 6.66E-101 4 1.55 6.30E-04 24

4 LKKL 12.60 1.44E-31 4 3.62 2.65E-130 2 1.68 1.37E-08 12

5 ISWIK 7.86 5.69E-19 19 6.19 3.45E-59 15 2.51 4.45E-05 22

• New approach to explore the chemical space of hemolytic peptides

• Robust model classifiers developed using MQSS method

• Discovery of new motifs associated with hemolytic activity

Table 1.

• 52.8% synthetic peptides

• Class Amphibia

• 94.5% both hemolytic and 

antimicrobial

• Evaluated against human

pathogens

• MQSS models outperformed 10 

state-of-the-art ML-based model 

classifiers

• Prediction: 

3.9-fold 

increase of

hemolytic

peptides

• Use 3D structure information to develop MQSS models

• Implementation of hemolytic potency models
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• 46 hemolytic motifs


