Human genomics

Advances in analytical techniques and faster and cheaper computer processing has made it possible to determine the sequence of DNA bases for individual genes and entire genomes (complete DNA of an organism).

Bioinformatics is the use of computer technology to identify DNA sequences. 

The enormous amount of data produced by DNA and protein sequencing can be managed and analysed using computer technology and shared over the internet. Computer programs can be used to identify gene sequences by looking for coding sequences similar to known genes, start sequences or sequences lacking stop codons. Computer programs can be used to identify base sequences that correspond to the amino acid sequence of a protein. 

Systematics compares human genome sequence data and genomes of other species to provide information on evolutionary relationships and origins. 

Personalised medicine is based on an individual’s genome. Analysis of an individual’s genome may lead to personalised medicine through understanding the genetic component of risk of disease. For example, it may be that individuals carrying a particular allele of a gene have an increased risk of developing a particular disease like breast cancer. The information gained from DNA studies can provide information on the structure of the genes and proteins involved in disease. Rational drug design synthesises specific drugs that will bind to these proteins or prevent their synthesis by binding to a specific region of DNA preventing transcription or by binding to mRNA preventing translation, for example interfering RNA (RNAi). 

There are minor variations in DNA base sequence between individuals due to mutations; these may be neutral, i.e. cause no ill-effects or harmful. Mutations in non-coding regions of DNA will be more likely to be neutral than mutations in a region of DNA coding for a crucial gene. It may become possible in the near future to tailor medicines to interact directly with DNA where the base sequence in an individual is different from the majority of the population. 

