
CAREERS THROUGH MATHS: MICROBIOLOGIST

Microbiologists use mathematics to solve complex problems and drive innovation. (Image Source: Unsplash)

JOB OVERVIEW

A microbiologist in the UK is a scientist who studies microscopic organisms such as bacteria, viruses, algae, fungi, and

some types of parasites. Their primary goal is to understand how these organisms live, grow, and interact with their en‐
vironments, with applications critical to public health, pharmaceuticals,  and industrial biotechnology. A typical day

might involve designing and conducting controlled experiments in a laboratory at an organisation like Public Health

England (now UK Health Security Agency - UKHSA) or a major pharmaceutical company such as GSK or AstraZeneca.

This includes preparing cultures, using sophisticated equipment like PCR machines and sequencers, and analysing the

results to draw meaningful conclusions.

KEY MATHS APPLICATIONS

Primary Areas:

Statistics and Data Analysis: This is the most frequently used mathematical area, essential for validating
experimental results and ensuring they are statistically significant.

Calculus (Rates of Change): Calculus is fundamental for modelling dynamic biological processes. Differential
equations are used to model the growth kinetics of microorganisms in...

Algebra and Logarithms: Basic algebra is used daily for preparing solutions and culture media. This involves
using the dilution formula (C1V1 = C2V2) to achieve a specific...
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ESSENTIAL SKILLS & TOOLS

SKILL APPLICATION

Programming Languages (Python, with SciPy, Pandas) Used to automate data processing, perform custom statistical

analyses beyond the scope of...

Laboratory Information Management System (LIMS) A database system used in QA/QC labs to track samples and

results.

PCR & qPCR Machines The operation and analysis of qPCR (quantitative PCR) data is

deeply mathematical.

Data Visualisation & Communication The ability to present complex statistical results clearly is vital.

TYPICAL PATHWAY

The standard pathway begins with strong GCSEs (or
National 5s in Scotland) in Sciences, Mathematics, and
English, followed by A-levels (or Scottish Highers) in
Biology, Chemistry, and Mathematics. Entry into the
profession is typically via an accredited undergraduate
degree... 

INDUSTRY DEMAND

The demand for microbiologists in the UK remains
strong, driven by persistent public health challenges
like antimicrobial resistance (AMR), the growth of the
UK biotechnology and pharma sector, and heightened
focus on food safety and... 

REAL-WORLD IMPACT

Microbiologists are on the front line of protecting public
health and driving economic growth in the UK. Their
mathematical work was pivotal in modelling the
COVID-19 pandemic for SAGE, directly influencing UK
government policy. 

QUICK FACTS

Education: GCSEs (or National 5s in Scotland) in
Sciences, Mathematics, and English, followed by A-
levels

Growth: The demand for microbiologists in the UK
remains strong, driven by persistent public health
challenges like antimicrobial resistance (AMR), the
growth of the UK biotechnology an…
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