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Abstract

Enzymology is the branch of biochemistry dedicated to the study of enzymes, which are essential biological
FDWDO\VWYVY WKDW DFFHOHUDWH FKHPLFDO UHDFWLRQV LQ OLYLQJ RUJDQLVPV 7KLV
DQG UHJXODWLRQ SURYLGLQJ LQVLIJKWY LQWR WKHLU SLYRWDO UROH LQ PHWDER(
H"FLHQF\ HQDEOLQJ SUHFLVH FRQWURO RYHU ELRFKHPLFDO SDWKZD\V] 7KH DUWLFC
including the Michaelis-Menten model, and discusses mechanisms of enzyme regulation such as allosteric modulation
DQG IHHGEDFN LQKLELWLRQ $GGLWLRQDOO\ WKH GLYHUVH DSSOLFDWLRQV RI HQ]
IRRG LQGXVWU\ DUH KLJKOLJKWHG XQGHUVFRULQJ WKH VLIQL¢{(FDQFH RI HQ]\PHYV
OLIH 7KURXJK D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI HQJ\PRORJ\ UHVHDUFKHUV FI
LQQRYDWLYH VROXWLRQV LQ YDULRXV ¢HOGV

Keywords: Molecular biology; Enzymology; Biotechnology; € SPeci city of enzymes is o en described by the "lock-and-key"

Biological catalysts model or the "induced t" model. e lock-and-key model suggests that
) the active site is a perfect match for the substrate, akin to a key tting
Introduction into a lock. In contrast, the induced t model posits that the active site

Enzymology, the study of enzymes, is a critical area withi ndergoes conformational changes upon substrate binding, enhancing

biochemistry that focuses on understanding the catalysts responsilSI etnzymtes att?lllty todcattalk))/.zre tthe rea}cttlon. |ts eX|tt)|It|ty allo;]/\(shfor
for facilitating biochemical reactions in living organisms. Enzymes a feater [ntéraction and stabilization ot transition states, which are

remarkable proteins that not only speed up reactions but also provi&éuc'al for lowering activation energy.

speci city, ensuring that metabolic processes occur e ciently and A signi cant aspect of enzymology is the study of enzyme kinetics,
accurately. From digesting food to synthesizing DNA, enzymes playhich examines the rates of enzyme-catalyzed reactions and how they
indispensable roles in maintaining life. e importance of enzymes change in response to various factors. e Michaelis-Menten equation
can be traced back to their ability to lower the activation energyerves as a foundational model in this area, describing the relationship
required for chemical reactions, thus enabling reactions to procegsktween substrate concentration and reaction velocity. is model
at rates compatible with life. Each enzyme is tailored to bind speciigtroduces key parameters such as Vmax, the maximum reaction rate,
substrates, creating a unique interaction that drives the conversiethd Km, the substrate concentration at which the reaction rate is half

of these substrates into products. is speci city is largely due to theof Vmax, providing insights into the enzyme's e ciency and a nity
enzyme’s three-dimensional structure, particularly the shape arfdr the substrate [4].

chemical environment of its active site [1]. L . . .
[1] Kinetic studies also reveal the e ects of inhibitors and activators

Enzymes are classi ed into six major categories based on the type enzyme activity. Competitive inhibitors compete with substrates
of reaction they catalyze: oxidoreductases, transferases, hydrolages,binding to the active site, while non-competitive inhibitors
lyases, isomerases, and ligases. is classi cation not only highlights theind to a di erent site, altering enzyme function without a ecting
diversity of enzymatic functions but also emphasizes their crucial rosibstrate binding. Understanding these interactions is crucial for drug
in various biochemical pathways. Understanding enzymatic activitfevelopment and therapeutic interventions. Enzymes are not only
extends beyond basic biochemistry; it has signi cant implications fopubject to changes in substrate concentration but are also regulated
elds such as biotechnology, medicine, and environmental sciencBY various factors to maintain homeostasis within biological systems.

Enzymes are utilized in industrial processes, medical diagnostics, aftesteric regulation is one such mechanism where molecules bind to
sites other than the active site, inducing conformational changes that

mechanisms, such as proximity and orientation e ects, strain Onelther enhance or inhibit enzyme activity. is regulation is vital for

substrate bonds, and microenvironment optimization [3]. coordinating metabolic pathways and responding to cellular signals [5].
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