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Unit IV: Bioinformatics

Concepts and objectives

Bioinformatics applies computing, statistics and biology to biological data. It supports storage,
retrieval, comparison, visualisation and interpretation of sequences and other molecular data. A
database record is evidence to evaluate, not automatically a final biological conclusion.

Bioinformatics databases

Primary databases contain submitted sequence or structure data. Secondary databases add
interpretation, classification or curated annotation. A search result should be checked for
accession identifier, organism, version, source, method and date.

Sequence comparison uses alignment to identify similar regions. Similarity can suggest common
ancestry or function, but similarity alone does not prove identical biological activity. Statistical
significance and experimental confirmation remain important.

Bioinformatics in vaccine discovery

Computational workflows can compare pathogen genomes, identify conserved proteins, predict
possible antigenic regions and prioritise candidates for laboratory testing. A prediction is not proof
of safety, expression, immunogenicity or clinical protection.

Unit IV: Frequently asked questions

Q: What is bioinformatics?

A: It is the use of computational and statistical methods to store, analyse and interpret biological
data.

Q: What is sequence alignment used for?

A: It compares biological sequences to identify matching or similar regions that may indicate
relatedness or conserved function.

Q: Can a computational vaccine prediction be used directly in patients?
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A: No. It identifies candidates for further laboratory, animal and clinical evaluation; it does not
replace validation.

Unit IV: Key takeaways

• Bioinformatics combines biology, computing and statistics.

• Database records need identifiers, versions and source context.

• Sequence similarity can guide hypotheses but does not prove function.

• Computational vaccine discovery prioritises candidates for testing.

• Experimental and clinical validation remain necessary.

Unit IV: Practical correlation

Practical correlation: sequence record audit. Before using a database sequence in a report,
record its identifier, version, organism, source and retrieval date. A missing identifier makes later
verification difficult.


