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Biosurfactants produced by micro or-
ga nisms have a variety of industrial and 
environmental applications [1]. Identification 
of key proteins involved in the metabolic 
pathways of biosurfactant synthesis and 

regulation is of practical importance, as it 
provides the basis for studying their molecular 
mechanisms of action. In this study, biological 
databases and scientific literature were 
searched to identify proteins, based on their 
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Aim. The objective of this study is to identify key protein targets involved in the metabolism, regulation, 
and transport of biosurfactants. Target selection was based on a comprehensive analysis of biological 
databases and scientific literature. The identified proteins are essential for biosurfactant biosynthesis and 
will serve as the foundation for subsequent investigations using reverse molecular docking.

Methods. Protein targets were identified through open-access biological databases, including RCSB 
PDB and UniProt, with a focus on microorganisms recognized as biosurfactant producers. Relevant 
literature was analyzed to validate the functional roles of specific proteins in biosurfactant metabolism. 
Selection criteria encompassed proteins directly involved in enzymatic synthesis, transport pathways, 
and gene expression regulation associated with biosurfactant production.

Results. Eight protein targets were identified as being associated with biosurfactant synthesis. 
Functional annotation and literature validation confirmed their relevance to microbial biosurfactant 
metabolism.

Conclusion. These findings provide a solid basis for further research, including computational 
modeling and experimental validation, to clarify the roles of the identified proteins in biosurfactant 
production. The study underscores the importance of integrating electronic databases with literature 
analysis to identify potential biomolecular targets for future biotechnological applications.
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functional role, and annotated as enzymes, 
transporters, or regulatory factors in these 
pathways. Based on their functional role, key 
target proteins were selected.

The objective of this study was to identify 
and select key protein targets, including 
enzymes, transporters, and regulatory 
proteins, that responsible for the metabolism, 
regulation, and transport processes underlying 
biosurfactant biosynthesis. The selection was 
based on an extensive review of biological 
databases and scientific literature. The 
selected targets will form the basis for further 
studies using reverse molecular docking.

Methods

We searched for proteins related to the 
synthesis of biosurfactants within the open 
databases RCSB PDB and UniProt, focusing 
on microorganisms such as Pseudomonas 
aeruginosa, Escherichia coli, Bacillus subtilis, 
Staphylococcus aureus, and Brevibacillus 
parabrevis, all known for producing surface-
active substances. We analyzed literature 
data to confirm the role of specific proteins in 
metabolism. 

The proteins were selected based on their 
role in the biosynthesis of biosurfactants, 
including enzymes, transporters that facilitate 
biosurfactants secretion, and regulatory 
proteins that control gene expression.

Results and Discussion

The selection process led to the identifi-
ca tion of several proteins that are directly 
related to surfactant biosynthesis. A diverse 
set of targets associated with various aspects 
of biosurfactant metabolism, including 
the biosynthetic enzymes involved, their 
regulation, and biosurfactant transport, 
have been obtained. A list of eight protein 
targets was compiled by integrating data 
from different sources. PDB ID: 1ABE, 
1JMK, 2B4Q, 2CBG, 3RKY, 4MRT, 8F7F, 
8IK2 [2–9]. Fig. 1 shows the resolution of 
the protein structure of each of the eight 
targets.

The analysis of functional annotations 
and literature data provided a solid basis 
for the choice of proteins that play a key 
role in the synthesis of biosurfactants. 
Although the approach used in this study 
ensures a thorough selection process, 
certain limitations remain. Using existing 
annotations and literature data means that 
some potentially key but less characterized 
proteins may have been missed. Nevertheless, 
the selected targets represent a well-founded 
basis for future research and experimental 
validation, including mathematical modeling, 
to confirm their functional role and potential 
applications.

Fig. 1. Resolution (Å) of PDB structures of target proteins from the RCSB electronic database
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Conclusions

Eight protein targets involved in the 
metabolism, transport, and regulation of 
biosurfactant production were identified. The 
selection was based on an extensive review of 
biological databases and scientific literature to 
ensure the relevance of biosurfactant-related 
processes. The results provide a basis for future 
biomolecular studies to elucidate the role of 
these proteins in the synthesis of microbial 
biosurfactants. The work demonstrates 
the importance of electronic databases and 
preliminary identification of protein targets, 

highlighting key proteins that can be further 
investigated by reverse molecular docking.
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Мета. Метою було визначити ключові протеїнові мішені, що беруть участь у метаболізмі, 
регуляції та транспорті біосурфактантів. і слугуватимуть основою для подальших досліджень з 
використанням зворотного молекулярного докінгу.

 Методи. Протеїнові мішені було ідентифіковано за допомогою біологічних баз даних з відкритим 
доступом, включаючи RCSB PDB та UniProt, з акцентом на мікроорганізми, визнані продуцентами 
біосурфактантів. Було проаналізовано відповідні джерела літератури для підтвердження функціо-
нальної ролі певних протеїнів у метаболізмі біосурфактантів. Критерії відбору охоплювали протеїни, 
безпосередньо залучені до ензиматичного синтезу, механізмів транспорту та регуляції експресії генів, 
пов’язаних із виробництвом біосурфактантів.

Результати. Було ідентифіковано вісім протеїнових мішеней, пов'язаних із синтезом 
біосурфактантів. Функціональна анотація та валідація літератури підтвердили їхню актуальність 
для метаболізму мікробних біосурфактантів.

Висновки. Ці результати забезпечують міцну основу для подальших досліджень, включаючи 
комп'ютерне моделювання та експериментальну валідацію, щоби з’ясувати роль ідентифікованих 
протеїнів біосурфактантів. Дослідження підкреслює важливість інтеграції електронних баз даних 
з аналізом літератури для визначення потенційних біомолекулярних мішеней для майбутніх 
біотехнологічних застосувань.

Ключові слова: біосурфактанти, бази даних, протеїнові мішені, молекулярний докінг, мікро біо-
ло гічний метаболізм. 




