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Cell and Nucleus

The human body is made up of billions of cells, each with a nucleus in the center.

The nucleus is like a “central office” for the cell, where the most important

instructions come from for

o How the cell will operate

o What it will manufacture

o How it will communicate with other cells

Most of a cell‟s genetic material is stored in the nucleus.
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Genes:

Each chromosome contains thousands of genes. A gene is a portion of DNA

that codes for a protein.

Each gene is made up of billions of letters, which our body reads in three-letter

units called codons.

Each three-letter codon determines a specific amino acid.

The amino acids are strung together to make proteins, such as hormones,

enzymes, and antibodies.

The many genes that provide the instructions for the proteins in our bodies

determine a wide range of features, including outwardly appearing physical traits

such as height, eye color and hair color, to inner functioning, such as how each

organ system works.

Some variation in genes may not change amino acids or proteins.
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There are over 20,000 genes in the human genome.

Although genes and chromosomes are mostly similar from person to person, there is

variation among people. Most of the time, this variation does not impact health or

development. Genetic variation explains some of the wonderful differences that we see

among humans.
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Genetic Code : 
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Anthrax Protein Hemoglobin
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Bioinformatics is the application of information technology to store,

organize and analyze the vast amount of biological data.

The stored data is available in the form of sequences and structures of

proteins and nucleic acids (information carrier).

The biological information of nucleic acids are available as sequences

while the data of proteins are available as sequences and structures.

Sequences are represented in single dimension where as the structure

contains the three dimensional data of sequences.
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Bioinformatics is a field in which Biology, Mathematics, statistics, CS

and IT are merged into a single discipline to process biological data.

Complex machines are used to read in biological data at a much faster

rather than before.

The term “Bioinformatics” was invented by Paulien Hogeweg and Ben

Hesper in 1970.
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History of Bioinformatics:

1859 : The „on the origin of species‟ published by Darwin that introduced the

theory of genetic evolution.

1869 : The DNA from nuclei of white blood cells was first isolated by Friedrich

Meischer.

1953 : Watson and Crick proposed the double helix model for DNA.

1955 :The sequence of the first protein to be analyzed, bovine insulin is

announced by F. Sanger.

1973 : The Brookhaven Protein Data Bank (PDB) is announced.

1987 : Perl (Practical Extraction Report Language) is released by Larry Wall.

1988 : National Centre for Biotechnology Information (NCBI) founded at NIH.

1990 : Human Genome Project was launched.

2001 : The Human Genome (3,000 Mbp) is published.

2010 : Completion of the HGP.
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Why Bioinformatics is necessary?

The need of bioinformatics has arisen from the recent explosion of

publicly available genomic information, such as resulting from the

Human Genome Project.

Gain a better understanding of gene analysis, taxonomy and evolution.

To work efficiently on the rational drug designs and reduce the time taken

for the development of drug manually.
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Goals of Bioinformatics

To uncover the wealth of Biological information hidden in the mass of

sequences, structure, literature and biological data.

It is being used now and in the foreseeable future in the areas of molecular

medicine.

It has environmental benefits in the identifying waste and clean up bacteria.

In agriculture, it can be used to produce high yield, low maintenance crops.
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Field of Bioinformatics

o Molecular medicine

o Gene therapy

o Drug development

o Molecular gene application

o Crop improvement

o Forensic analysis of microbes

o Biotechnology

o Evolutionary studies

o Bio weapon creation…..
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Applications of Bioinformatics

Prediction of Protein Structure:

It is easy to determine the primary structure of proteins in the form of amino

acids which are present on the DNA molecule but it is difficult to determine

the secondary, tertiary and quaternary structures of protein. Tools of

bioinformatics can be used to determine the complex protein structures.

Genome annotation:

In genome annotation, genomes are marked to know the regulatory sequences

and protein coding. It is a very important part of the human genome project as

it determines the regulatory sequences.
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Comparative genomics:

Comparative Genomics is the branch of bioinformatics which determines the

genomic structure and function relation between different biological species.

For this purpose, intergenomic maps are constructed which enable the

scientists to trace the processes of evolution that occurs in genomes of

different species.

Health and Drug discovery:

The tools of Bioinformatics are also helpful in drug discovery, diagnosis and

disease management. Complete sequencing of human genes has enabled to

scientists to make medicines and drugs which can target more than 500 genes.
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Preventative Medicine:

Gene identification by sequence inspection and prediction of splice site allows

mutations to be corrected easily. This is much use in the analysis of mutations

that cause cancer.

Gene Therapy:

Mutation are easily detected and quantified through next generation

sequencing technology in a heterogonous samples thus a cost effective

precision medicine, „right drug at right dose to the right patient at the right

time‟ can be administered.
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Biological Databases
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National Center for Biotechnology Information

https://www.ncbi.nlm.nih.gov

Lakhya Jyoti Gogoi, Mangaldai College

https://www.ncbi.nlm.nih.gov/


Protein Data Bank

https://www.rcsb.org
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DNA Data Bank of Japan

https://www.ddbj.nig.ac.jp
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European Molecular Biology Laboratory

https://www.ebi.ac.uk
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SIB Swiss Institute of Bioinformatics SWISS-Port

https://www.expasy.org
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https://www.ncbi.nlm.nih.gov/genome/gdv/
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