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Audience: Independent learners using different textbooks, open resources, or self-designed
reading plans.

MCAT connections: This guide can assist study of amino acids and proteins, enzymes and
kinetics, energetics and metabolism while keeping general biochemistry as its primary frame.

Biochemistry connections
Structure, interactions, catalysis, and energy form one explanatory network

biological context feeds back on every layer

Flintglade Learning Library

About this edition: This standalone edition organizes the material for independent reading with
clear navigation, reusable reasoning frameworks, and print-ready presentation.



Learning goals

Organize biochemistry by durable concepts rather than edition numbering
Translate a reading plan across differently structured resources
Choose a sequence that matches prior knowledge and learning goals

Navigate this guide
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Choosing What to Feature Publicly
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A Self-Directed Completion Check

Why a Concept Crosswalk Works

Biochemistry resources rarely organize the field in the same order. One may begin with water and
protein structure, another with energy and metabolism, and a third with molecular biology.
Numbered sections shift between editions, while the durable conceptual dependencies remain.

A crosswalk based on ideas solves two problems. It lets a reader translate between resources without
copying any publisher's table of contents, and it makes prerequisite relationships visible. The unit
names below are original organizing labels, not a reconstruction of a particular book.

The Foundation Layer

Molecular interactions in water

Begin with polarity, hydrogen bonding, ionic interactions, van der Waals contacts, the hydrophobic
effect, pH, pKa, and buffers. These ideas explain why macromolecules fold, why membranes
assemble, and why active sites can tune reactivity.



Ready to move on when you can: distinguish enthalpy from entropy, use the Henderson–Hasselbalch
relationship with stated assumptions, and explain why burying a nonpolar surface can be favorable
without invoking a special “hydrophobic bond.”

Chemical structure and stereochemistry

Review functional groups, resonance, nucleophiles, electrophiles, oxidation states, and stereochemical
notation. Include amino-acid zwitterions and carbohydrate projections, retaining the configuration
conventions and named exceptions supplied by the learning resource in use.

Thermodynamic and kinetic language

Separate reaction free energy from activation free energy. ΔG describes direction under specified
conditions; ΔG‡ contributes to rate. Enzymes alter pathways and barriers without changing the
equilibrium constant for the overall reaction.

Standard-state values are reference values, not a verdict about cellular direction. Concentrations,
activities, pH conventions, temperature, coupling, and product consumption all shape the actual free-
energy change.

The Structure Layer

Amino acids and proteins

Build from amino-acid chemistry to peptide bonds, primary structure, secondary structure, tertiary
packing, quaternary assembly, and folding landscapes. Then add experimental approaches such as
chromatography, electrophoresis, mass spectrometry, spectroscopy, and structural methods.

Resources vary in whether they place protein methods before or after folding. Either order works.
Methods make more sense when the molecular property being measured is already clear; structure
becomes more concrete when a reader understands how it can be observed.

Ligand binding and allostery

Introduce dissociation constants, fractional saturation, coupled binding, conformational ensembles,
and cooperativity. Hemoglobin is a useful integrated model because it links structure, binding,
allostery, pH, carbon dioxide, and physiology, but the transferable goal is broader: understand how
binding at one site changes an ensemble and affects another site.



Carbohydrates, lipids, and membranes

For carbohydrates, connect open-chain structures, ring closure, anomers, glycosidic bonds, and
polymer architecture. State the drawing convention before assigning alpha or beta so the relative
configuration remains unambiguous.

For lipids, connect fatty-acid structure to packing, phase behavior, bilayer assembly, and signaling
roles. Membrane proteins and transport follow naturally once bilayer permeability is understood.

The Catalysis Layer

Enzyme kinetics

Organize kinetics around questions rather than plots:

How does initial rate depend on substrate concentration?
What do kcat, KM, and kcat/KM measure?
Under what assumptions can KM resemble a dissociation constant?
How do inhibitor binding preferences alter apparent kinetic parameters?
What observations distinguish binding effects from chemical-step effects?

Double-reciprocal plots are a historical visualization and can still aid algebraic interpretation, but
nonlinear fitting is generally preferable for quantitative work.

Catalytic strategies

Study acid–base catalysis, covalent intermediates, metal-ion catalysis, electrostatic stabilization,
proximity and orientation, and desolvation. Then connect those strategies to recurring reaction
families: hydrolysis, acyl transfer, phosphoryl transfer, carbon–carbon chemistry, and redox
transformations.

Regulation

Place allostery, reversible covalent modification, proteolytic activation, localization, substrate
availability, and changes in expression on one map. Regulation is not a single switch; it spans
timescales and can alter activity, abundance, access, or pathway context.

The Metabolism Layer

Energy currencies and activated carriers

Before memorizing pathways, learn what the common carriers move:



nicotinamide carriers commonly move reducing equivalents through hydride-transfer
chemistry;
flavins can participate in one- and two-electron chemistry;
coenzyme A carries acyl groups as thioesters;
thiamine-derived carriers stabilize carbon-centered intermediates;
biotin carries activated carbon dioxide in many carboxylases;
nucleotide triphosphates support group transfer and coupling.

Carrier assignments should follow the transformation, the enzyme family, and the regeneration route
described in the learning material.

Central carbon flow

A productive sequence is glycolysis, pyruvate fates, the pyruvate dehydrogenase complex, the citric
acid cycle, and oxidative phosphorylation. At each stage, track four ledgers:

1. carbon atoms,
2. reducing equivalents,
3. nucleotide triphosphates,
4. compartment or membrane location.

ATP accounting should state its P/O ratios, shuttle choice, transport costs, and other assumptions. Keep
the numerical convention used by the selected resource consistent from the pathway ledger through
the total.

Biosynthesis and integration

After catabolic logic is secure, add gluconeogenesis, glycogen metabolism, fatty-acid metabolism,
amino-acid metabolism, and nucleotide synthesis. Focus on reciprocal control, compartmentation,
precursor demands, and how pathway activity changes across physiological states.

Three Valid Learning Routes

Route A: Structure first

Use this route when organic chemistry and general chemistry are recent but biology is less familiar:

1. molecular interactions,
2. amino acids and protein structure,
3. binding and enzymes,
4. carbohydrates and membranes,
5. thermodynamics and carriers,
6. metabolism.



The advantage is that each pathway enzyme arrives with a structural and catalytic vocabulary. The
tradeoff is that energy conversion appears relatively late.

Route B: Energy first

Use this route when the main goal is metabolism:

1. molecular interactions and pH,
2. ΔG, equilibrium, and coupling,
3. carriers and reaction types,
4. central carbon flow,
5. enzyme kinetics and regulation,
6. macromolecular structure in greater depth.

This creates an early metabolic map, but readers may need to pause for structure whenever a
catalytic mechanism depends on unfamiliar chemistry.

Route C: Spiral learning

Use this route for self-study across mixed resources. Make a quick first pass through each layer, then
return with increasing depth:

Pass one: vocabulary and system map.
Pass two: equations, structures, and mechanisms.
Pass three: experimental evidence, regulation, and integration.

Spiral learning reduces the pressure to master every detail before seeing why it matters.

Translating Between Resources

When two resources use different headings, map each section to a concept tag rather than a number.
A simple record can contain:

Concept tag Questions answered Prerequisites Resource
location

Confidence

Protein folding Why does a chain adopt a native
ensemble?

Water, noncovalent
interactions

Reader
supplied

High

Enzyme kinetics How do rate and substrate
concentration relate?

Algebra, binding Reader
supplied

High

Oxidative
phosphorylation

How does a membrane gradient
support ATP synthesis?

Redox, membranes,
coupling

Reader
supplied

Medium until
reviewed

This method avoids false one-to-one equivalence. Two similarly named sections may differ in depth,
examples, or experimental emphasis.



Choosing What to Feature Publicly

Some topics work especially well as open website learning surfaces because they answer a focused
question while demonstrating the quality of the broader library:

amino-acid charge and stereochemistry,
the difference between ΔG and ΔG‡,
how to read Michaelis–Menten parameters,
alpha/beta carbohydrate conventions,
activated-carrier roles,
explicit assumptions behind ATP accounting,
a mechanism-audit checklist.

Longer integrated guides and downloadable bundles can then provide continuity, worked reasoning,
navigation, and printable editions without hiding the entire educational value.

MCAT Connections

This concept map can assist MCAT biochemistry study because its foundation, structure, catalysis, and
metabolism layers overlap with commonly studied areas such as amino acids, proteins, enzymes,
kinetics, energetics, and central metabolism. The general-biochemistry organization remains useful
across learning frameworks: tags make the overlap visible while the explanations retain their
scientific context.

A Self-Directed Completion Check

A reader has a functional introductory map when they can:

move between molecular structure and intermolecular forces;
calculate or qualitatively interpret charge, binding, and rate relationships;
distinguish kinetic barriers from thermodynamic direction;
identify the unit carried by a common activated carrier;
trace carbon and electrons through central metabolism;
explain why membrane gradients store usable free energy;
state assumptions and uncertainty instead of turning useful rules into absolutes.

That set of capabilities is more durable than matching any single edition's sequence.


