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Abstract

Antibodies, or immunoglobulins, are well-known for their role in recognizing and binding to foreign substances in

to uncover the structural basis of abzyme catalysis and expand the range of PLP-dependent reactions that can be
catalyzed by antibodies. However, recent studies have revealed a new dimension of antibody functionality—catalysis.
Specifcally, antibodies that are catalytically reliant on pyridoxal-3A

of PLP to form a Schi base with a speci c lysine residue within the
antibody's antigen-binding site.  is covalent linkage between PLP and
the antibody creates a reactive intermediate, which can participate in a

Pyridoxal-3'-phosphate and its role in enzymatic reactions

Pyridoxal-3'-phosphate, the active form of vitamin B6, serves as
a cofactor in a wide range of enzymatic reactions. It participates in
diverse biochemical processes, including amino acid metabolism,
neurotransmitter synthesis, and the catabolism of carbohydrates and
fatty acids. PLP acts as a versatile catalyst by forming a Schi  base with
a speci ¢ amino acid residue in the active site of enzymes, facilitating
various chemical transformations.

Emergence of catalytic antibodies

Antibodies are traditionally known for their antigen recognition
and binding properties mediated by the hypervariable regions within
their antigen-binding sites. However, in recent years, researchers have
discovered that antibodies can also exhibit enzymatic activity.  ese
catalytic antibodies, termed abzymes, can perform a range of reactions
such as ester hydrolysis, aldol condensation, and redox reactions [2].

e discovery of abzymes catalytically reliant on PLP has added

a new dimension to our understanding of antibody functionality.

ese antibodies exhibit catalytic activity by harnessing the chemical

reactivity of PLP. e presence of PLP in the active site of abzymes

allows them to perform diverse chemical transformations that were
previously considered exclusive to enzymes.

Mechanistic insights

e catalytic activity of PLP-dependent abzymes relies on the ability
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Method

Identi cation and selection of antibodies: Start by identifying and

selecting antibodies that have the potential to exhibit catalytic activity.

is can be done through screening techniques such as phage display
libraries or hybridoma technology.

Expression and puri cation of antibodies: Express the selected
antibodies in a suitable expression system, such as mammalian cells or
bacteria, depending on the antibody type. Purify the antibodies using
techniques such as protein A or protein G chromatography to obtain
highly pure antibody samples.

Design and synthesis of PLP-modi ed antibodies: Modify the
puri ed antibodies by introducing pyridoxal-3'-phosphate (PLP) into
their antigen-binding sites.  is can be achieved by conjugating PLP
to speci ¢ lysine residues within the antibody using chemical cross-
linking or bio conjugation methods [5].

Characterization of PLP-modi ed antibodies: Con rm the
successful incorporation of PLP into the antibody structure through
analytical techniques such as mass spectrometry, SDS-PAGE, and
UV-visible spectroscopy. Assess the stability and integrity of the PLP-
modi ed antibodies.

Enzymatic assays: Perform enzymatic assays to evaluate the
catalytic activity of the PLP-modi ed antibodies. Select appropriate
substrates and reaction conditions based on the desired enzymatic
reaction. Monitor the progress of the enzymatic reaction using
spectroscopic or chromatographic methods.

Kinetic analysis: Determine the kinetic parameters of the catalytic
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and production of abzymes, and explore new PLP-dependent reactions
that can be catalyzed by antibodies. Additionally, the scalability and
cost-e ectiveness of producing catalytic antibodies at a large scale for
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