IECTO  The 1st International Electronic

Conference on Toxics
20-22 March 2024 | Online

In Silico Discovery of Hemolytic Peptides Through a Novel
Approach Based on Network Science and Similarity
Searching Methods

Kevin Castillo-Mendietal, Yovani Marrero-Ponce?, Guillermin Aguero-Chapin® and Mariela Perez-Cardenas1

1School of Biological Sciences and Engineering, Yachay Tech University, Hda. San José s/n y Proyecto Yachay, Urcuqui 100119, Ecuador

2Universidad San Francisco de Quito (USFQ), Grupo de Medicina Molecular y Traslacional (MeM&T), Colegio de Ciencias de la Salud (COCSA), Escuela de
Medicina, Edificio de Especialidades Médicas; and Instituto de Simulacion Computacional (ISC-USFQ), Diego de Robles y via Interoceanica, 170157, Ecuador
SCIIMAR — Centro Interdisciplinar de Investigacdo Marinha e Ambiental, Universidade do Porto, Terminal de Cruzeiros do Porto de Leixdes, Av. General Norton
de Matos, s/n, 4450-208, Portugal

INTRODUCTION & AIM RESULTS & DISCUSSION

e Thousands / , \  Antibacterial
of potential | :
therapeutic | !
peptides l :
: !
I |
I |
\ I

« 52.8% synthetic peptides

« Class Amphibia

 94.5% both hemolytic and
antimicrobial

« Evaluated against human
pathogens

« Anticancer
« Antiparasitic
« Only 60

 Antiviral

« Tumor-homing
available on
the market!

Hemolytic
sy M. (TOXIC)

v’

—
\

AIM: P

. . . « MQSS models outperformed 10
Better understanding of hemolytic peptides Q S outp

state-of-the-art ML-based model

7 Cutofft 0 20 40 60 0 20 40 60

IR T - Origin, function, dataset classifiers
' ' and target metadata
information HemoPred - 6.28
= Chelm'ct?' space HAPPENN-MAIN - 6.13
. b exploration
S —_— o - HLPpred-F - .
g ® * Motif Discovery prec-iuse %32
Coe , T ° Model ClaSSIerr HemOPI(SVM+MOtif'HemOPI'1based) y 4.06
Complex Network Science F11 - 3.00
B2 - 2.38

METHODS . S | |
> 0 2 4 6
i (i) Half-Space Average Ranking
: Proximal Networks Antibacterial Anticancer Antifungal
| DEVEDLES Function ﬂ

i - g i . 2> Reported4 BE8 11.29 15.89 13.67
i Origin ar?et . Metrics e Prediction: E | . - .
, Angular e 3.9old § Prdied) INNNGHT || INNGORE | | IRNNGAET
: Separation . increase of = Antiparasitic Antiviral 0 20 40 60
| Bhattacharyya’ hemolytic =
3 o)

| Chebyshev peptides & “ePoreds 265 550
E Soergel redicte
|
|
|
|
\

0.00 - 0.95 Percentage (%)
| | o Table 1. * 46 hemolytic motifs
(iii) Scaffold Extraction (iv) Motif Discovery HemoPI-1 StarPepDB Big-Hemo
ey Cutoff s No. Motif ER2 E-value Rankb | ER2 E-value Rankb | ER2  E-value Rank®
*r. - 0.40-0.90 Alignment-free 1 ALKAIS 3.66 1.92E-09 36 | 40.10 3.53E-21 35 |3.32 8.48E-12 9
S Alignment motif discovery 2 WKSFJK | 19.20 2.80E-40 2 5.06  3.55E-158 1 4.94 6.01E-22 3
Local and enrichment 3 AKKAL | 16.10 7.19E-29 11 3.33  6.66E-101 4 155 6.30E-04 24
_ Global STREME 4 LKKL 12.60 1.44E-31 4 3.62  2.65E-130 2 1.68 1.37E-08 12
. _Centrality m SEA 5 ISWIK 7.86 5.69E-19 19 | 6.19  3.45E-59 15 | 251 4.45E-05 22
i Hub-Bridge
Harmonic
- N\ CONCLUSION
__(v) MQSS Model
T3 //*Tf\ Observ;g“‘ « New approach to explore the chemical space of hemolytic peptides
A Q|1 Hemolytic * Robust model classifiers developed using MQSS method
Observed A / Peptides * Discovery of new motifs associated with hemolytic activity
Non-hemolytic ‘\-__q/"' "‘\\ ,,"'-1-2‘s % ot
Peptides N \ '
N a-alig==h) FUTURE WORK
e \\\\\ ,,' \\ v T1
False Positive N [Tl eee Seas - C . . .
5 N True Negative « Use 3D structure information to develop MQSS models
;  Implementation of hemolytic potency models
REFERENCES:
(vi) MQSS and ML-based Model Comparison (vii) Peptide « Castillo-Mendieta, K.; Agliero-Chapin, G.; Marquez, E. A.; Perez-Castillo, Y.; Barigye, S. J.; Pérez-

Characterization Céardenas, M.; Peréz-Giménez, F.; Marrero-Ponce, Y. A New Robust Method for Predicting Hemolytic

Toxicity from Peptide Sequence. ChemRxiv November 9, 2023. https://doi.org/10.26434/chemrxiv-
2023-1zqzf.

« Castillo-Mendieta, K.; Aguero-Chapin, G.; Vispo, N. S.; Marquez, E. A.; Perez-Castillo, Y.; Barigye, S.
J.; Marrero-Ponce, Y. Peptide Hemolytic Activity Analysis Using Visual Data Mining of Similarity-
Based Complex Networks. Preprints March 17, 2023.
https://doi.org/10.20944/preprints202303.0322.v1

Reported

—
External Best
MQSS Models ML-based Models Datasets Model

Hemolytic peptides

https://sciforum.net/event/IECT0O2024



