
ap biology unit 7 review
ap biology unit 7 review focuses on the intricate processes of cellular respiration and
photosynthesis, two fundamental topics essential for understanding energy flow in biological
systems. This unit covers the biochemical pathways that cells use to convert energy from one form to
another, including glycolysis, the citric acid cycle, oxidative phosphorylation, and the light-
dependent and light-independent reactions of photosynthesis. Mastery of these concepts is crucial
for students preparing for the AP Biology exam, as these topics frequently appear in exam questions
and require an understanding of both molecular mechanisms and their broader biological
significance. This article provides a comprehensive overview of AP Biology Unit 7, including detailed
explanations of metabolic pathways, energy transformations, and regulatory mechanisms. A
thorough review of this unit will enhance comprehension of cellular energetics and prepare students
for success on the exam.
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Cellular Respiration Overview
Cellular respiration is a vital metabolic process by which cells harvest energy stored in glucose
molecules and convert it into adenosine triphosphate (ATP), the main energy currency of the cell. It
consists of multiple stages that systematically break down glucose, releasing energy through a
series of redox reactions. This process occurs in both aerobic and anaerobic conditions but is most
efficient in the presence of oxygen. Understanding the overall equation for cellular respiration,
C6H12O6 + 6O2 → 6CO2 + 6H2O + energy (ATP), is fundamental for grasping how energy is
transformed and conserved in biological systems. The unit also emphasizes the role of mitochondria
as the powerhouse of the cell, where most stages of respiration take place.

Stages of Cellular Respiration
Cellular respiration includes three primary stages: glycolysis, the citric acid cycle, and oxidative



phosphorylation. Each step involves specific enzymes and occurs in distinct cellular compartments,
allowing for efficient energy extraction from glucose. Understanding these stages and their
interconnections is critical for mastering AP Biology Unit 7 content.

Glycolysis – cytoplasm

Citric Acid Cycle – mitochondrial matrix

Oxidative Phosphorylation – inner mitochondrial membrane

Glycolysis and Fermentation
Glycolysis is the initial pathway of glucose catabolism, occurring in the cytoplasm and not requiring
oxygen. It converts one glucose molecule into two molecules of pyruvate, generating a net gain of
two ATP molecules and two NADH molecules. Glycolysis sets the stage for subsequent aerobic or
anaerobic pathways depending on oxygen availability.

Key Steps and Enzymes in Glycolysis
The pathway involves ten enzymatic reactions divided into energy investment and energy payoff
phases. Important enzymes like hexokinase, phosphofructokinase, and pyruvate kinase regulate the
pathway. Among these, phosphofructokinase is a key regulatory enzyme sensitive to cellular energy
levels.

Fermentation: Anaerobic Respiration Alternative
When oxygen is scarce, cells utilize fermentation to regenerate NAD+ from NADH, allowing
glycolysis to continue producing ATP. Fermentation pathways include lactic acid fermentation, as
seen in muscle cells, and alcoholic fermentation, common in yeast. These processes yield less energy
compared to aerobic respiration but are vital for survival under anaerobic conditions.

Citric Acid Cycle (Krebs Cycle)
The citric acid cycle, also known as the Krebs cycle, is a series of enzyme-catalyzed chemical
reactions that take place in the mitochondrial matrix. It oxidizes acetyl-CoA derived from pyruvate to
carbon dioxide, producing high-energy electron carriers NADH and FADH2 and a small amount of
ATP via substrate-level phosphorylation.

Steps and Intermediates
The cycle begins with the condensation of acetyl-CoA and oxaloacetate to form citrate, which



undergoes a series of transformations regenerating oxaloacetate. This cyclical process ensures
continuous energy extraction from carbohydrates and other macromolecules.

Energy Yield from the Citric Acid Cycle
Each turn of the cycle produces:

3 NADH molecules

1 FADH2 molecule

1 ATP (or GTP) molecule

2 CO2 molecules as waste

This energy-rich output feeds into the next stage of respiration.

Oxidative Phosphorylation and Electron Transport
Chain
Oxidative phosphorylation is the final and most ATP-productive stage of cellular respiration. It takes
place across the inner mitochondrial membrane and involves the electron transport chain (ETC) and
chemiosmosis. This process uses the electrons from NADH and FADH2 to create a proton gradient
that drives ATP synthesis.

Electron Transport Chain Components
The ETC consists of protein complexes I through IV and mobile electron carriers, including
ubiquinone and cytochrome c. Electrons are passed through these complexes, ultimately reducing
oxygen to water. The energy released pumps protons into the intermembrane space, generating an
electrochemical gradient.

ATP Synthase and Chemiosmosis
The proton gradient powers ATP synthase, an enzyme that synthesizes ATP from ADP and inorganic
phosphate. This coupling of the electron transport chain and ATP synthesis is known as
chemiosmosis and explains how oxidative phosphorylation produces the majority of ATP during
respiration.

Photosynthesis Fundamentals
Photosynthesis is the process by which green plants, algae, and some bacteria convert light energy



into chemical energy stored in glucose. This anabolic pathway consists of two main stages: the light-
dependent reactions and the Calvin cycle. Photosynthesis is essential for life on Earth, providing the
primary energy source for most ecosystems.

Overall Photosynthesis Equation
The general equation is:

6 CO2 + 6 H2O + light energy → C6H12O6 + 6 O2

This summarizes the conversion of carbon dioxide and water into glucose and oxygen using solar
energy captured by chlorophyll pigments.

Light Reactions of Photosynthesis
The light-dependent reactions occur in the thylakoid membranes of chloroplasts and convert solar
energy into chemical energy in the form of ATP and NADPH. These reactions also produce oxygen as
a byproduct through the splitting of water molecules.

Photosystems and Electron Transport
Two photosystems, PSI and PSII, work sequentially to absorb light and facilitate electron flow.
Excited electrons travel through an electron transport chain, generating a proton gradient used by
ATP synthase to produce ATP. NADP+ is reduced to NADPH, which is used in the Calvin cycle.

Photolysis and Oxygen Evolution
Photolysis splits water molecules to replace electrons lost by PSII, releasing oxygen gas into the
atmosphere. This process is critical for maintaining the flow of electrons and sustaining life-
supporting oxygen levels on Earth.

Calvin Cycle and Carbon Fixation
The Calvin cycle, also called the light-independent reactions or dark reactions, occurs in the stroma
of chloroplasts. It uses ATP and NADPH produced by the light reactions to fix carbon dioxide into
organic molecules, ultimately synthesizing glucose.

Phases of the Calvin Cycle
The Calvin cycle comprises three phases:

Carbon Fixation: CO2 is attached to ribulose bisphosphate (RuBP) by the enzyme Rubisco.1.

Reduction: ATP and NADPH convert 3-phosphoglycerate into glyceraldehyde-3-phosphate2.



(G3P).

Regeneration: Some G3P molecules regenerate RuBP to continue the cycle.3.

Importance of Rubisco
Rubisco is the most abundant enzyme on Earth and catalyzes the first major step of carbon fixation.
Its efficiency and regulation directly impact the overall rate of photosynthesis.

Regulation and Integration of Metabolic Pathways
Both cellular respiration and photosynthesis are tightly regulated to meet cellular energy demands
and maintain homeostasis. This regulation occurs via allosteric enzymes, feedback inhibition, and
changes in gene expression. The integration of these pathways allows organisms to adapt to
environmental changes and optimize energy use.

Key Regulatory Mechanisms

Allosteric regulation of phosphofructokinase in glycolysis

Feedback inhibition by ATP and citrate in the citric acid cycle

Light regulation of photosystem activity

Stomatal opening and closing to balance gas exchange

Coordination Between Photosynthesis and Respiration
Photosynthesis and cellular respiration are interconnected processes. The glucose produced in
photosynthesis serves as a substrate for cellular respiration, while the CO2 generated by respiration
is used in photosynthesis. Understanding this cyclical relationship is crucial for mastering energy
flow in ecosystems and cellular metabolism.

Frequently Asked Questions

What are the main topics covered in AP Biology Unit 7?
AP Biology Unit 7 primarily covers ecology, including topics such as populations, communities,
ecosystems, energy flow, biogeochemical cycles, and conservation biology.



How does energy flow through an ecosystem according to AP
Biology Unit 7?
Energy flows through an ecosystem in one direction, starting from producers (autotrophs) that
capture solar energy through photosynthesis, then moving to consumers (herbivores, carnivores,
omnivores), and finally decomposers, with energy lost as heat at each trophic level.

What is the significance of the nitrogen cycle in Unit 7
ecology?
The nitrogen cycle is crucial because nitrogen is essential for building amino acids and nucleotides.
Unit 7 reviews how nitrogen is converted between different chemical forms through processes like
nitrogen fixation, nitrification, assimilation, ammonification, and denitrification.

Explain the concept of carrying capacity in population ecology.
Carrying capacity refers to the maximum number of individuals of a species that an environment can
sustainably support based on available resources, such as food, habitat, water, and other factors.

What are keystone species and why are they important in
ecosystems?
Keystone species play a critical role in maintaining the structure of an ecosystem. Their presence
affects many other organisms and helps maintain biodiversity by controlling population sizes and
resource availability.

How do invasive species impact native ecosystems as
discussed in Unit 7?
Invasive species can disrupt native ecosystems by outcompeting native species for resources,
altering habitats, introducing diseases, and causing declines or extinctions of native species, which
affects ecosystem stability.

Describe the difference between exponential and logistic
population growth models.
Exponential growth describes a population increasing without limits under ideal conditions,
resulting in a J-shaped curve. Logistic growth includes environmental limits, such as resource
availability, leading to an S-shaped curve where growth slows as the population reaches carrying
capacity.

What role do decomposers play in nutrient cycling within
ecosystems?
Decomposers break down dead organic matter and waste products, recycling nutrients back into the
soil or water, making them available for uptake by producers and sustaining ecosystem nutrient
cycles.



How is biodiversity important to ecosystem stability according
to AP Biology Unit 7?
Biodiversity enhances ecosystem stability by providing resilience to environmental changes,
supporting a variety of ecological functions, and enabling ecosystems to recover from disturbances
more effectively.

Additional Resources
1. AP Biology Unit 7: Molecular Genetics Review Guide
This comprehensive review guide focuses on the essential concepts of molecular genetics covered in
AP Biology Unit 7. It includes clear explanations of DNA structure, replication, transcription, and
translation, alongside practice questions and diagrams. Ideal for students seeking to strengthen
their understanding of gene expression and regulation.

2. Genetics and Evolution: AP Biology Unit 7 Study Companion
This book delves into the genetic principles and evolutionary theories central to Unit 7. It presents
complex topics such as Mendelian genetics, population genetics, and natural selection in an
accessible format. The companion also offers practice problems and review exercises tailored for AP
Biology students.

3. Mastering AP Biology Unit 7: Gene Expression and Regulation
A focused resource that explores gene expression mechanisms and regulatory pathways. It covers
topics like operons, epigenetics, and biotechnology applications with clear summaries and
illustrative examples. Students will find detailed practice tests that mimic AP exam questions.

4. AP Biology Unit 7 Review: DNA Technology and Genomics
This title centers on DNA technology techniques and genomics concepts vital to Unit 7. It explains
recombinant DNA, CRISPR, gene cloning, and genome sequencing with practical insights. The book
includes case studies and review questions to reinforce learning.

5. Essential Concepts in AP Biology Unit 7: Molecular Biology and Genetics
Designed to clarify core molecular biology principles, this book breaks down complex ideas into
manageable sections. It covers topics such as the central dogma, mutations, and genetic
engineering. Helpful diagrams and summary tables assist with quick revision.

6. AP Biology Crash Course: Unit 7 - Heredity and Molecular Genetics
A concise yet thorough review book that prepares students for the AP exam by focusing on heredity
and molecular genetics. It offers strategic tips, high-yield facts, and practice questions to boost exam
performance. The crash course format is perfect for last-minute studying.

7. Understanding Gene Regulation: AP Biology Unit 7 Deep Dive
This book provides an in-depth look at gene regulation mechanisms including transcription factors,
RNA interference, and feedback loops. It integrates recent research findings to provide up-to-date
content. Ideal for students wanting a deeper understanding beyond the basics.

8. Practice Tests and Review: AP Biology Unit 7 Edition
Focused primarily on assessment, this book contains multiple practice tests covering all Unit 7
topics. Each test is followed by detailed answer explanations to help students identify and correct



mistakes. It is a valuable tool for self-assessment and exam readiness.

9. Biotechnology and Genetic Engineering in AP Biology Unit 7
This resource explores the applications of biotechnology and genetic engineering within the AP
Biology curriculum. It explains techniques such as PCR, gel electrophoresis, and gene therapy with
clarity. The book also discusses ethical considerations related to genetic manipulation.
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