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What is RAD51?
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About RAD51

e RAD51 recombinase (RAD51) is a gene that encodes a protein that functions in homologous recombination

and DNA repair.
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¢ RAD51 has the function of finding and invading homologous DNA sequences to enable accurate and timely
DNA repair.

e Breaks in DNA can be caused by natural and medical radiation or other environmental exposures, and also
occur when chromosomes exchange genetic material in preparation for cell division.

e The RADS51 protein binds to the DNA at the site of a break and encases it in a protein sheath, which is an
essential first step in the repair process.

¢ In the nucleus of many types of normal cells, the RAD51 protein interacts with many other proteins, including
BRCA1 and BRCA2, to fix damaged DNA.

e The BRCA2 protein regulates the activity of the RAD51 protein by transporting it to sites of DNA damage in
the nucleus.

e The interaction between the BRCA1 protein and the RAD51 protein is less clear, although research suggests
that BRCA1 may also activate RAD51 in response to DNA damage.

e By helping repair DNA, these three proteins play a role in maintaining the stability of a cell’'s genetic

information.

What is Homologous Recombination?

e It is a type of genetic recombination in which genetic information is exchanged between two similar or
identical molecules of double-stranded or single-stranded nucleic acids (usually DNA as in cellular organisms
but may also be also RNA in viruses)

o It is widely used by cells to accurately repair harmful DNA breaks that occur on both strands of DNA, known
as double-strand breaks (DSB), in a process called homologous recombinational repair (HRR).

e It also produces new combinations of DNA sequences during meiosis, the process by which eukaryotes make
gamete cells, like sperm and egg cells in animals. These new combinations of DNA represent genetic
variation in offspring, which in turn enables populations to adapt during the course of evolution.

¢ Homologous recombination is also used in horizontal gene transfer to exchange genetic material between
different strains and species of bacteria and viruses. Horizontal gene transfer is the primary mechanism for

the spread of antibiotic resistance in bacteria.

Q1) What is Deoxyribonucleic Acid (DNA)?

DNA, or deoxyribonucleic acid, is the hereditary material in humans and almost all other organisms. Nearly every
cell in a person’s body has the same DNA. Most DNA is located in the cell nucleus (where it is called nuclear DNA),
but a small amount of DNA can also be found in the mitochondria (where it is called mitochondrial DNA or mtDNA).

Mitochondria are structures within cells that convert the energy from food into a form that cells can use.

Source: RAD51 protein identified as a key player in preventing DNA re-replication
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