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. Metal ion catalysis: Metal ions o en play crucial roles in
enzyme catalysis. ey can act as Lewis acids, facilitating the formation
of intermediate reaction states, or as electron donors/acceptors,
participating in redox reactions. Metal ions can also help orient the
substrate correctly within the active site, enhancing reaction speci city.

. Transition state stabilization: One of the most fundamental
aspects of enzyme catalysis is the stabilization of the transition state,
which is the highest-energy state in a reaction pathway. Enzymes are
incredibly adept at selectively binding the transition state, lowering its
energy barrier and facilitating the overall reaction.

. Proximity and orientation e ects: Enzymes bring reactants
together in close proximity and ensure the correct orientation for
e ective collisions, thereby increasing the likelihood of successful
interactions and subsequent catalysis.

. Substrate strain: In some cases, enzymes can distort the

substrate's conformation, leading to increased strain on speci ¢ bonds.

is strain can accelerate the reaction by destabilizing the substrate,
making it easier for the reaction to proceed [5].

E’ﬂzyme ,eg g ie?

Enzyme catalysis is not a constant process. Cells regulate enzyme
activity to maintain metabolic balance and respond to changing
environmental conditions. Several factors contribute to enzyme
regulation:

. Allosteric regulation: Allosteric regulation occurs when
molecules bind to a site on the enzyme other than the active site,
inducing a conformational change that a ects the enzyme's catalytic
activity.  is mechanism allows cells to modulate enzyme function
based on uctuations in metabolite concentrations [6].

. Covalent modi cation: Post-translational modi cations,
such as phosphorylation, acetylation, and glycosylation, can alter
an enzyme's activity or stability.  ese modi cations add chemical
groups to the enzyme, a ecting its three-dimensional structure and,
consequently, its catalytice ciency.

. Competitive and non-competitive inhibition. Enzyme
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reactions at astonishing rates. e subtle dance of molecules at the
active site is orchestrated with remarkable precision, culminating in
the remarkable e ciency of enzymatic transformations.
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