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Design Thinking in COENZYME

1.Empathize: Deeply understand the student's or learner's challenges, needs, and experiences. This
involves engaging with students, educators, and biologists to uncover pain points, preferences, and
unmet needs in understanding microscopic cell processes.

2.Define: Reframe the problem based on insights from the empathize phase and establish clear
context. This involves synthesizing data to pinpoint the core issue, such as defining the need for clearer
explanations of cellular mechanisms.

3.ldeate: Brainstorm and explore a wide range of ideas and potential explanations, including innovative
diagrams or models.

4 Prototype: Simulate and build educational tools or visuals to enhance comprehension.
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Compound decreases reaction rate

Inhibitors are organic or inorganic
General Characteristics <
Examples: Drugs, Toxins, Natural products, Antimetabolite
Reversible Inhibition Types >
Enzyme Inhibition < Classification by Mechanism >

Irreversible Inhibition >

Therapeutic & Research Importance >
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Comprehensive Overview of Cancer

Chemotherapy
Primary 8 /& Adjuvant
Treatment &@ . . e Therapy
Tumor Reduction ~f —_— | @ N\eto\sto-\gs
/N Prevention
Remission 3 ¢ 4y Side Effects
Achievement @ @B Management

Research Aﬁﬂ /)

Advancements
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Unveiling the Multifaceted Role of Antiviral Drugs

Ongoing Research

Research explores new
antiviral agents and
strategies.

Improving Patient
Outcomes

Reduces infection severity
and duration, improving
outcomes.

Effectiveness
Against Viral
Pathogens

Effective against influenza,
HIV, hepatitis viruses.

&
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Prescribe based on virus
type, infection stage, health.

Targeting Viral Life
Cycle

Targets specific stages of
viral life cycle.

FIrurions
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Enzyme Inhibition in Medical Treatments

Antibiotics Cancer
Chemotherapy
Inhibit bacterial
enzymes for cell Inhibit enzymes Neurological
wall or protein involved in DNA Disorders
synthesis synthesis or cell
division

Acetylcholinesterase
inhibitors increase
acetylcholine levels

Antiviral Drugs

Target viral
enzymes essential
for replication
Statins inhibit
HMG-CoA
reductase to lower
cholesterol

BIOCHEMISTRYIENZYME INHIBITIONIMS D PRADEEPAISNSCPHS

FIrurions




FIrurions

Drug Design Process

Target
Identification Structure-Based
Drug Design
Identifying
enzymes critical in Using enzyme
disease pathways structure to design
inhibitors

Inhibitor Design

Designing High-
molecules to Throughput
selectively inhibit Screening
the target enzyme

Screening large

compound libraries
for inhibitors
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Enzyme Inhibition in Drug Development

Enzyme inhibiticn cnzé
Core principle of drug action

6\ Mechanisms of Inhibition
Q Understanding how enzymes

are blocked

Drug Design
Creating drugs based on inhibition

Therapeutic Applications
principles . Using drugs to treat diseases
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Irreversible Enzyme Inhibition Process

Stable
Covalent F}ond Complex Enzyme
Formation Formation Inactivation
Strong bond forms A stable, inactive Enzyme loses its
between enzyme complex is created activity permanently

and inhibitor
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Mechanisms of Reversible Enzyme Inhibition

FIrurions

~~ Hydrogen Bonds
%; Hydrogen bonds facilitate transient inhibitor-

enzyme binding.

lonic Bonds
@ lonic bonds enable reversible inhibitor-enzyme

complex formation.

\ Enzyme
Activity
/ Restoration

co_Competitive Inhibition

[ Competitive inhibitors block substrate binding
at active site.

Uncompetitive Inhibition

C;j'r% Uncompetitive inhibitors bind only to enzyme-

substrate complex.

N\ |/~

E’I Non-Competitive Inhibition
!O MNon-competitive inhibitors bind away from
active site.
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Compare enzyme inhibition types for drug

development.
Temporary
Binding &> Permanent
Alteration
(% Activity ~
'90 Regained 'QD Activity Lost
Reversible Inhibition Irreversible Inhibition
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En2yme Activity Regulation Cycle

Enzymes
Accelerate
Reoctions

Enzymes catalyze
biochemical

reactions.
Uncontrolled
Therapeutic Activity Leads
Agents Used to Diseases
Inhibitors are used Dysregulated
as therapeutic enzyre octivity
treatments. causes health
issues.
Enzyme
Inhibitors
' Reduce Activity
Inhibitors help Inhibitors slow
control metabolic down enzyme-
processes. catalyzed reactions.
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Enzyme Inhibition Overview

Definition
Molecules that bind Importance Types VICCTIMNSITIS Significance
to enzymes ?Od Fundamental to drug Different categories How enzyme Role in drug design
decrease activity development of enzyme inhibition inhibition occurs and therapeutics
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Biotin's Role in Carboxylation

CO2 Uptake J CO2 Transfer

Biotin transfers carbon

Biotin picks up carbon
dioxide to substrate

dioxide from
bicarbonate
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Mixed Enzyme Inhibiticn
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Allosteric Allosteric

: Enzyme
Enzyme - Substrate

Inhibitor Complex

~Active Site 1N vt
- ~. Substrates

| SN |
o ~

" Enzyme
Elr;\i g‘:r Substrale

Complex Inhibitor

- Complex

Enzyme is rendered No product is

inactive formed
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Non-competitive inhibition

Substrate

Active site -

Active enzyme Non-competitive Inactive enzyme
inhibitor
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CLASS ASSESSMENTS

IDENTIFY THE TYPE OF ENZYME BY SEEING THE PICTURE?

D g

\/

Inhibitor
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CLASS ASSESSMENTS

IDENTIFY THE TYPE OF ENZYME BY SEEING THE PICTURE?

\/

Inhibitor

-
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SUMMARY

(a) Reaction

Enzyme binds Enzyme releases
(b) Inhlbltlonl
Active
site
Enzym
Enzyme binds Inhibitor competes
with
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