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MCAT Metabolic Pathways Cheat Sheet

The Medical College Admission Test (MCAT) is a crucial step for aspiring
medical students. One significant part of the exam is understanding metabolic
pathways, which are essential for grasping various biological processes. This
comprehensive article aims to provide a cheat sheet for the most important
metabolic pathways you need to know for the MCAT. We will cover key pathways,
their functions, and relevant details that will enhance your understanding
and retention of this essential subject.

Overview of Metabolic Pathways

Metabolic pathways are series of chemical reactions occurring within a cell
that lead to the conversion of substrates into products. These pathways are
classified into two main categories:

1. Catabolic Pathways: These pathways break down molecules to release energy.
They typically involve the degradation of nutrients and other biomolecules.
2. Anabolic Pathways: These pathways build complex molecules from simpler
ones, requiring energy. They are crucial for growth and cellular repair.

Understanding these pathways is fundamental for the MCAT, as they are
involved in numerous physiological processes and are interconnected.

Key Metabolic Pathways

In this section, we will outline the most critical metabolic pathways that
students should focus on for the MCAT.

1. Glycolysis

Definition: Glycolysis is the metabolic pathway that converts glucose into
pyruvate, yielding a net gain of 2 ATP molecules and 2 NADH.

Location: Cytoplasm

- Main Steps:

1. Energy Investment Phase: Two ATPs are consumed to phosphorylate glucose.
2. Cleavage Phase: The six-carbon sugar is split into two three-carbon
molecules.

3. Energy Payoff Phase: Four ATPs and two NADH are produced.



- Key Enzymes:

- Hexokinase

- Phosphofructokinase (PFK)
- Pyruvate kinase

2. Krebs Cycle (Citric Acid Cycle)

Definition: The Krebs Cycle is a series of chemical reactions used by aerobic
organisms to generate energy through the oxidation of acetyl-CoA.

Location: Mitochondrial matrix

Main Steps:

1. Acetyl-CoA combines with oxaloacetate to form citrate.

2. Citrate undergoes a series of transformations, releasing C02, reducing
NAD+ to NADH, and producing GTP/ATP.

3. The cycle regenerates oxaloacetate.

Key Enzymes:

Citrate synthase

Isocitrate dehydrogenase
Alpha-ketoglutarate dehydrogenase

3. Electron Transport Chain (ETC)

Definition: The ETC is a series of protein complexes and other molecules that
transfer electrons through redox reactions, ultimately driving the production
of ATP.

Location: Inner mitochondrial membrane

Main Steps:

1. NADH and FADH2 donate electrons to the chain.

2. Electrons move through complexes I-IV, pumping protons into the
intermembrane space.

3. Protons flow back into the matrix through ATP synthase, producing ATP.

- Key Components:

- Complex I: NADH dehydrogenase

- Complex II: Succinate dehydrogenase
- Complex III: Cytochrome bcl complex
- Complex IV: Cytochrome c oxidase

4. Photosynthesis

Definition: Photosynthesis is the process by which green plants and some
other organisms convert light energy into chemical energy stored in glucose.



- Location: Chloroplasts

- Main Phases:

1. Light-Dependent Reactions: Water is split, oxygen is released, and ATP and
NADPH are produced.

2. Calvin Cycle (Light-Independent Reactions): ATP and NADPH are used to
convert C02 into glucose.

- Key Molecules:
- Chlorophyll

- ATP

- NADPH

5. Fatty Acid Oxidation

Definition: Fatty acid oxidation (beta-oxidation) is the catabolic process in
which fatty acids are broken down to generate acetyl-CoA.

Location: Mitochondrial matrix
Main Steps:

1. Activation of fatty acids to acyl-CoA.

2. Transport into the mitochondria via the carnitine shuttle.
3. Iterative cycles of oxidation, hydration, and thiolysis.

- Yield:

Each cycle produces 1 NADH, 1 FADH2, and 1 acetyl-CoA.

Regulation of Metabolic Pathways

Metabolic pathways are tightly regulated to maintain homeostasis. Here are
some key regulatory mechanisms:

1. Allosteric Regulation

- Enzymes can be activated or inhibited by the binding of effectors at sites
other than the active site.
- Example: PFK is activated by AMP and inhibited by ATP and citrate.

2. Feedback Inhibition

- The end product of a pathway inhibits an enzyme involved in its synthesis,
preventing overproduction.
- Example: Inhibition of the first enzyme in a pathway by the final product.



3. Covalent Modification

- Enzymes can be activated or inhibited through phosphorylation or
dephosphorylation.
- Example: Glycogen phosphorylase activation through phosphorylation.

4. Hormonal Regulation

- Hormones like insulin and glucagon regulate metabolic pathways to maintain
glucose homeostasis.

- Insulin promotes glycolysis and glycogen synthesis, while glucagon
stimulates gluconeogenesis and glycogenolysis.

Interconnectivity of Metabolic Pathways

One of the most important aspects of metabolism is the interconnectedness of
various pathways. For effective study, here are some key connections:

1. Glycolysis and Krebs Cycle: Pyruvate from glycolysis is converted to
acetyl-CoA for entry into the Krebs cycle.

2. Glycolysis and Gluconeogenesis: These pathways are reversely linked;
gluconeogenesis synthesizes glucose from pyruvate or lactate.

3. Fatty Acid Metabolism and Krebs Cycle: Acetyl-CoA from fatty acid
oxidation enters the Krebs cycle, linking lipid metabolism to energy
production.

4. Amino Acid Metabolism: Amino acids can enter glycolysis or the Krebs cycle
through various intermediates, exemplifying the integration of protein
metabolism with energy pathways.

Tips for Mastering Metabolic Pathways for the
MCAT

1. Visual Aids: Use flowcharts and diagrams to visualize pathways.

2. Mnemonic Devices: Create mnemonics to remember key enzymes and steps.
3. Practice Questions: Engage in practice questions focused on metabolic
pathways to reinforce knowledge.

4. Group Study: Discuss pathways with peers to deepen understanding.

5. Online Resources: Utilize online videos and quizzes for interactive
learning.



Conclusion

Understanding metabolic pathways is crucial for success on the MCAT and for a
future career in medicine. By mastering glycolysis, the Krebs cycle, the
electron transport chain, photosynthesis, and fatty acid oxidation, along
with their regulation and interconnectivity, you will build a strong
foundation for your medical education. Use this cheat sheet as a guide to
review and reinforce your knowledge of these vital biological processes, and
remember to practice regularly to ensure retention and comprehension.

Frequently Asked Questions

What is a metabolic pathway cheat sheet for the
MCAT?

A metabolic pathway cheat sheet for the MCAT is a concise summary or visual
representation of key metabolic pathways, including their enzymes,
substrates, and products, which is used by students to quickly review and
memorize important information for the exam.

Which metabolic pathways are most commonly tested on
the MCAT?

The most commonly tested metabolic pathways on the MCAT include glycolysis,
the citric acid cycle (Krebs cycle), oxidative phosphorylation,
gluconeogenesis, fatty acid oxidation, and amino acid metabolism.

How can I effectively use a metabolic pathways cheat
sheet for MCAT preparation?

To effectively use a metabolic pathways cheat sheet, review it regularly,
highlight key enzymes and intermediates, create mnemonics for complex
pathways, and practice applying the concepts to practice questions.

What are some tips for memorizing metabolic pathways
for the MCAT?

Some tips for memorizing metabolic pathways include breaking them down into
smaller sections, using visual aids like diagrams, creating flashcards, and
teaching the material to someone else to reinforce your understanding.

Are there any online resources for metabolic pathway



cheat sheets?

Yes, there are several online resources for metabolic pathway cheat sheets,
including websites like Khan Academy, Quizlet, and dedicated MCAT prep
platforms that offer downloadable PDFs and interactive tools.

What role do enzymes play in metabolic pathways
relevant to the MCAT?

Enzymes act as catalysts in metabolic pathways, facilitating biochemical
reactions by lowering activation energy, which is crucial for maintaining the
efficiency and regulation of metabolism during physiological processes.

Can I create my own metabolic pathways cheat sheet
for the MCAT?

Absolutely! Creating your own metabolic pathways cheat sheet can be very
beneficial. You can customize it based on your learning style, focus on areas
you find challenging, and ensure it includes all the details you need for the
exam.
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