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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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Biosurfactants produced by microor- regulation is of practical importance, as it
ganisms have a variety of industrial and provides the basis for studying their molecular
environmental applications [1]. Identification mechanisms of action. In this study, biological
of key proteins involved in the metabolic databases and scientific literature were
pathways of biosurfactant synthesis and searched to identify proteins, based on their
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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-
cation 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.
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Fig. 1. Resolution (A) 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,

REFERENCES

1. Sarubbo, L. A., Silva, M. daG. C., Durval, 1. J. B.,
Bezerra, K. G. O., Ribeiro, B. G., Silva, I. A.,
Twigg, M. S., Banat, I. M. (2022).
Biosurfactants: Production, properties,
applications, trends, and general perspectives.
Biochemical Engineering Journal, 181,
108377. https://doi.org/10.1016/j.
bej.2022.108377

2. Quiocho, F. A., Vyas, N. K. (1984). Novel
stereospecificity of the L-arabinose-binding
protein. Nature, 310(5976), 381-386. https://
doi.org/10.1038/310381a0

3. Bruner, S. D., Weber, T., Kohli, R. M.,
Schwarzer, D., Marahiel, M. A., Walsh, C. T.,
Stubbs, M. T. (2002). Structural Basis for
the Cyclization of the Lipopeptide Antibiotic
Surfactin by the Thioesterase Domain SrfTE.
Structure, 10(3), 301-310. https://doi.
org/10.1016/S0969-2126(02)00716-5

4. Miller, D. J., Zhang, Y.-M., Rock, C. O.,
White, S. W. (2006). Structure of RhIG,
an Essential B-Ketoacyl Reductase in the
Rhamnolipid Biosynthetic Pathway of
Pseudomonas aeruginosa. Journal of Biological
Chemistry, 281(26), 18025-18032. https://
doi.org/10.1074/jbc.M601687200

5.Samel, S. A., Wagner, B., Marahiel, M. A.,
Essen, L.-O. (2006). The Thioesterase Domain
of the Fengycin Biosynthesis Cluster: A
Structural Base for the Macrocyclization
of a Non-ribosomal Lipopeptide. Journal of
Molecular Biology, 359(4), 876—889. https://
doi.org/10.1016/j.jmb.2006.03.062

70

highlighting key proteins that can be further
investigated by reverse molecular docking.
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Mema. MeToto 6yJio BU3BHAUUTHU KJIOUYOBiI mpoTeiHoBi Mimieni, mo 6epyThs yuacTh y MeTabomaiswmi,
peryasaiii Ta TpaHcmopTi 6iocypdaKTaHTIB. i CAYyryBaTUMYTh OCHOBOIO AJIS MOMAJNBIIUX JOCJiAKEeHb 3
BUKOPUCTAHHAM 3BOPOTHOT'O MOJIEKYJISIPHOTO JJOKIiHTY.

Memoodu. ITporeinosi mitteni 0yJio inenTudikoBaHo 3a JOIIOMOT00 6ioJIOTiUHNX 6a3 JaHUX 3 BIAKPUTUM
moctynom, Braiouarouu RCSB PDB ta UniProt, 3 akIleHTOM Ha MiKpoOpraHidaMu, BU3HAHI IPOAYIleHTaMU
6iocypdaxranTis. Byso mpoaHasizoBaHo BiAmoBigHI Axkepesa JiTepaTypu A MiATBEPAKEHHA PYHKIIiO-
HaJILHOI POJIi HEBHUX MPOTEiHiB y MeTaboxidmi 6iocypdarranTiB. Kpurepii Bizbopy oxomioBaau mpoTeinu,
0e3mocepeIHLO 3aJIyUeH] 10 eH3UMAaTUUHOI'0 CUHTE3Y, MeXaHi3MiB TPAHCIIOPTY Ta PeryJidAIii ekcmpecii rexis,
OB’ sI3aHUX i3 BUPOOHUITBOM OiocypdaKTauTiB.

Pesynvmamu. Byno izentudikoBano BiciMm mpoTeiHOBMX MillleHel, MOB sSI3aHUX i3 CHUHTE30M
6iocypdakrauTis. PyHKIlioHaJIbHA aHOTAIliA Ta BaJifallis JiTepaTypu MiATBEPANIN IXHIO aKTYaJabHICTH
U1 MeTaboJ1isMy MiKpoOHUX 6iocypdaKTaHTiB.

Bucnosxru. 11i pesyabTaTtu 3a06e3MeUyOTh MIiIIHY OCHOBY IJIs IMOAAJBINTUX AOCHiI/KEHb, BKJIIOUAIOUN
KOMII IOTepHE MOJEe/JI0BAHHA Ta eKCIePUMeHTAJbHY BaTifaliio, mobu 3’ AcyBaTu POoJIb iTeHTu(iKOBaHNX
mpoTreiHiB 6iocypdakTauTiB. [ocrigsKeHHs MiAKPECIOE BaKJINBIiCTD iHTerpaIlii eJIeKTPOHHUX 0a3 JaHUX
3 aHaJi3oM JiTepaTypu AJII BU3HAUEHHS IIOTEHIIMHUX OiOMOJIeKYJIAPHUX MillleHel nJas MalOyTHiX
0i0TeXHOJIOTIUYHUX 3aCTOCYBAHb.

Knrwuosi cnosa: 6iocyppakTauTu, 6a3u JaHUX, IPOTEIHOBI MiIieHi, MOJIeKyJIAPHUN TOKiHT, MiKpo6io-
JIOTIUHUH MeTaloJIi3M.
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