#10: Citric Acid Cycle

Mitochondrion

Regulation of Pyruvate
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Regulation of Citric Acid Cycle

e 2 membranes

o Quter — pores allow small molecules to cross

o Inner — impermeable to small polar molecules =

need channel/receptors for transport
= Folded to increase surface arena for cristae (lots
of chemical reactions occur in this area)

e Matrix - space enclosed by the inner membrane

o Many soluble proteins
e 37 genes in mitochondrial genome
e [M can extend into middle of mitochondria, separated from

the matrix by the inner membrane
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Sourced functio

Coenzyme A

o Pantothenic acid residue from vitamin B5

o A=adenosine (nucleotide)

o SH = thiol group

o Important for function, adds molecules via ester linkage
o Thiosester bond broken = energy released

o Therefore the group added is in its active form

o Fatty acids commonly joined

Cellular Respiration

e Pyruvate oxidized to CO2
e 0O2reduced to H20
e ADP phosphorylated to ATP

2 Components: Decarboxylation of pyruvate + Citric Acid Cycle

Pyruvate Decarboxylation

e Pyruvate = made in the cytosol

e Y5 of pyruvate carbon atoms are fully oxidized
o e go to NAD* — make NADH

e %5 carbons added to coenzyme A — acetyl-coA formed
o Acetate = 2 fatty acids
o Coenzyme A removed acyl groups

e 2 C02=1 CoA per Acetyl-CoA

Overall Reaction:
Pyruvate + CoA + NAD* -(pyruvate dehydrogenase)—
Acetyl-CoA + CO2 + NADH

Dehydrogenase

o Active form promoted by pyruvate + insulin
o Inactive form promoted by acetyl-coA + NADH
o Competitive inhibitors, compete with CoA and NAD*

Enzyme Activity

Pyruvate dehydrogenase = active
Pyruvate dehydrogenase-(® = inactive

Citric Acid Cycle

e Unidirectional Process

o Carbon oxidized = CO2

e e transferred, make NADH

e Last 3 reactions are oxidation (e~ removed from carbon)
o 3irreversible reactions makes the cycle unidirectional
o 4 pairs of e~ lost from carbon

e 3 NADH, 1 QH2 — 4 e~ carriers made

e 1GTP — GDP +Pi

e 2C02

Overall Reaction:
Acetyl-CoA + 3 NAD* + Q + GDP + P = 2 CO2 (waste) + CoA
(recycled) + 3 NADH (e~ transport, must generate NAD* and
Q) + QH, + GTP (becomes ATP, useable energy)
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Sourced enzyme-quiz

o Availability of substrate

o Competitive inhibition by products

o Allosteric regulation
o e.g.increased ADP = low energy = activate cycle
o Increased NADH, succinyl-CoA = slow down cycle

Precursors for Synthesis

e Biosynthetic pathways and intermediates are used as raw
material to make a variety of biological molecules

o Citrate — Fatty acids, cholesterol
o Oxaloacetate = Glucose

o Malate = Pyruvate

o Alpha-Ketoglutarate = Amino acids, nucleotides
o Succinyl-CoA — Heme

Proteins as an Energy Source

o Proteins can be degraded to make ATP
o Providing energy is NOT their major function
o Nitrogen atoms discarded as urea during amino acid
catabolism
= Pyruvate, amino acids — Oxaloacetate
= Amino acids = Fumarate
= Amino acids, odd-chain fatty acids — Succinyl-
CoA
= Amino acids — Alpha-ketoglutarate
o Some intermediates are used to synthesize amino acids
o Requires acetyl-CoA to be directed away from energy
metabolism
e ATP obtained is lower than the theoretical maximum



) LETTER TO THE STUDENT

Dear Student,

Thank you for opening this Biochemistry 2280A guidebook. This resource has been
created by the Education Team at WebStraw. The Education Team consists of students
that have previously taken and/or are currently taking Biochemistry 2280A.

Created by students for other students, this resource aims to provide a comprehensive
view of material taught within this course. Our goal is to help students develop,
solidify, and refine their understanding of course content. Our resource is also open
access meaning there are no financial or legal barriers to students who wish to access
and use our resource.

To maximize the benefits of this resource, we recommend that you read carefully
through the topics, focusing on bolded terminology, compound structures, and diagrams.
Although this resource ideally will cover all testable content as of the 2024-2025
academic year, we cannot guarantee this and strongly encourage you to cross-
reference with class material and notes.

Disclaimer

This resource is supplementary to your course content and is not meant to (1) replace
any of the resources provided to you by your instructor nor is it meant to (2) be used as
a tool to learn the course material from scratch. We assume that students who use this
resource will have a basic understanding of the course content. This resource does not
contain everything you need to know for your evaluations. Please refer to the course
material provided by your instructors if there are any discrepancies between our
resource and your course content.

We appreciate you using our resource! Best of luck on your exams :)

-The WebStraw team

) Note to Instructors: If this resource has been created for your course and you would
like to collaborate with us, please email us at team@webstraw.org

Note: Marvin was used for drawing, displaying and characterizing chemical structures,
substructures and reactions, Marvin 24.4.1, Chemaxon (https://www.chemaxon.com)
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