
Introduction to Research Methods in Biochemistry

Designed as a quick?reference guide for students and early?career researchers.

1. What Is Biochemical Research?

Aspect Description

Goal
Understand the chemical processes that underlie life (metabolism, signaling, gene

expression, etc.).

Scope
Enzymology, protein?protein interactions, metabolic pathways, structural biology,

molecular genetics, cell signaling, and more.

Approach
Combines concepts from chemistry, biology, physics, and computer science to

generate testable hypotheses and obtain quantitative data.

2. The Scientific Method in Biochemistry

1. Observation – Identify a biological phenomenon (e.g., a disease?related metabolic defect).

2. Question – Formulate a specific, answerable question (e.g., “Does enzyme?X bind cofactor

?Y?”).

3. Hypothesis – Propose a testable statement (e.g., “Enzyme?X requires cofactor?Y for

activity”).

4. Experimental Design – Choose methods, controls, and variables.

5. Data Collection – Perform experiments, record raw observations.

6. Analysis – Apply statistical tools, generate figures, interpret results.

7. Conclusion – Accept, reject, or refine the hypothesis; propose next steps.

3. Core Research Methodologies

Category Typical Techniques What It Measures Example Application

Spectroscopy

UV?Vis, fluorescence,

circular dichroism, NMR,

FTIR

Absorbance, emission,

structural changes

Determining protein

folding stability
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Category Typical Techniques What It Measures Example Application

Chromatography
HPLC, GC, ion?exchange,

size?exclusion

Purity, molecular

weight, metabolite

profiling

Isolating a novel

enzyme

Electrophoresis
SDS?PAGE, native PAGE, 2

?D gels

Molecular weight,

charge, isoforms

Analyzing post?

translational

modifications

Mass

Spectrometry
MALDI?TOF, LC?MS/MS

Mass/charge, peptide

sequencing

Identifying protein

interaction partners

Enzyme Kinetics
Michaelis–Menten assays,

stopped?flow

Vmax, Km, catalytic

efficiency

Characterizing a new

catalytic activity

Structural

Biology

X?ray crystallography, cryo?

EM, NMR
3?D atomic structure

Visualizing active?site

architecture

Molecular Biology
PCR, qRT?PCR, cloning,

CRISPR

Gene expression,

sequence manipulation

Generating knockout

cell lines

Cell?Based

Assays

Flow cytometry, confocal

microscopy, reporter assays

Localization, signaling

dynamics, viability

Monitoring intracellular

calcium flux

Computational

Tools

Molecular dynamics,

docking, bioinformatics

pipelines

Predictive modeling,

sequence analysis

Designing inhibitors for

a target enzyme

4. Designing a Biochemical Experiment

4.1 Defining Variables

Variable

Type
Example How to Control

Independent Concentration of substrate
Prepare serial dilutions, keep all other conditions

constant

Dependent Reaction rate (?Abs/min) Measure with a calibrated spectrophotometer

Controlled
pH, temperature, ionic

strength
Use buffered solutions, thermostated cuvette holder
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4.2 Controls & Replicates

Negative control – Reaction lacking the active component (e
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