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Design Thinking in ATP

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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Definition and Role >
Structure and Components > Substrate Level Phosphorylation >
Mechanisms of Formation (Regeneration) < Oxidative Phosphorylation >
ATP: Universal Energy Currency of the Cell <
Energy Release and Status > Recycling AMP to ADP >
Transfer Capabilities (Functions) >
Superiority Over Other Nucleotides >
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ATP and Cellular Movement

ATP powers the
movement of cilia
and flagella, which
cells use to move or
move fluids.
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The Vital Role of ATP in Cellular Energy

FIrurions

Biological Systems

Crucial for understanding life's
complexities

Cellular
Structure
Processes

) . Unique molecular
Essential for powering design for energy
various cellular storage
activities

2eqenerati a O Synthesis
Continuous cycle of ATP — Process of creating ATP

production

Hydrolysis

Breakdown of ATP to release
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Enzyme Regulation in ATP Production

bl
&& & 8) & && Allosteric Regulation

Q &-——J‘\ . C)é? Covalent Modification

&
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Factors Affecting ATP Production

00 Glucose Availability

Q.ID@ The presence of glucose is
essential for ATP synthesis

% Oxygen Availability
Oxygen is required for

efficient ATP production

through aerobic respiration
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How to adjust ATP production
based on energy charge?

oMo
48

High Energy
Charge

Inhibits ATP
production to
prevent oversupply.

e
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ATP Regeneration Cycle

01 02 03 04 05 06

ATP Energy ADP and Pi Metabolic ATP Energy
Hydrolysis Release Formation Pathways Regeneration Storage
ATP is broken Energy is released ADP and Pi are Cellular respiration ATP is sgnthesize-d ATP stores energy
down into ADP for cellular formed as and photosynthesis from ADP and Pi for future use

and Pi functions byproducts regenerate ATP
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ATP's Role in Nerve Impulse Propagation

Resting Membrane Potential
Maintenance

ATP ensures the neuron's resting
state

lon Gradient Restoration

ATP restores ion balance after an
action potential

Signal Transmission

ATP enables effective signal
transmission
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Nucleic Acid Synthesis

ATP provides energy for

DNA and RNA formation Pﬂ'FSEGFhﬂI’idE
Protein Synthesis Synthesis

ATP fuels the creation
of complex
carbohydrates

ATP attaches amino
acids to tRNA molecules

ATP's Role in
Biomolecule
Synthesis
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ATP's Role in Cellular Signaling

Signal Activation

Phosphorylation activates
proteins, initiating cellular
responses.

Signal Deactivation

Phosphorylation deactivates
proteins, halting signal
transmission.
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How does ATP facilitate molecular movement across

cell membranes?

/1
7
MVS
Active Transport Sodium-Potassium Pump
Moves molecules against Uses ATP to maintain ion balance

concentration gradients
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ATP's Role in Muscle Contraction

Myosin ‘u@ —s -~ ﬂ[} Actin

—_—

ATP Hydrolysis E'If L -« . \% Muscle Fibers
K
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The Multifaceted Role of ATP

¢ 8 Metabolic
Energy Transfer = \J v Cg Pooctions
Signal s : Muscle
Transduction Q;Q @9 Contraction

Nerve Impulse

Propagation Biosynthesis

-
|
[

=

Cellular
Regulation

/! \ ‘%x: Phosphorylation

&)
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ATP Hydrolysis Process

ADP and Pi
Formation
. ATE H}"d I'D|}'SI5 vy ADP and inorganic
The ATP molecule is ATP is broken down CDQD phosphate are
ready for hydrolysis. into ADP and Pi. N formed.

A

> @ > @ > @ > @

Water is added to T Energy is released
the ATP molecule. during the reaction.

c{ﬁ, Water Addition B 2 Energy Release AP
I
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CLASS ASSESSMENTS

DRAW THE STRUCTURE OF
ATP?

Cellular Respiration Overview

{f& Glucose

¢ @ Cellular
Respiration

10, Pyruvate Oxidative

25 i
o Glycolysis W i) 4 dation Phosphorylation
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SUMMARY

The Structure and Function of ATP

Triphosphate Cellular Energy
Group Transfer
A chain of three The process of moving
phosphate groups energy within cells

A nitrogenous base

ATP

[ ]

Ribose Sugar High-Energy
Bonds

A five-carbon sugar

Bonds that release energy
when broken

Made udth Ze Nackic
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