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BACKGROUND

Homologous recombination (HR) functions in
accurate chromosome segregation during meiotic
cell division. Defects in meiotic homologous
recombination in mice cause infertility, indicating
its required function in meiosis. Homologous
recombination also has essential functions in the
repair of DNA double strand breaks (DSBs) and
the rescue of stalled replication forks during
mitosis. The homologous-recombination defects in
mitosis cause instability of the genomic DNA,
leading to chromosomal aberrations and
tumorigenesis. Therefore, homologous
recombination is essential for both meiotic and
mitotic cell divisions. RAD51, a eukaryotic
homologue of bacterial RecA, is a central DNA
recombinase, which functions in both meiotic and
mitotic homologous recombination and
recombinational repair of double strand breaks.
During the homologous-recombination process,
RAD51 promotes the key recombination reactions,
homologous pairing and strand exchange, in an
ATP-dependent manner. To promote homologous
pairing, RAD51 first binds to single-stranded DNA
(ssDNA), which is produced at the DSB site, and
forms helical nucleoprotein filaments often referred
to as the presynaptic filament in which the DNA is
stretched by =50% over its normal B-form length.
The presynaptic filament, at saturation, comprises
1 Rad51 monomer for every 3 nucleotides or base-
pairs of DNA. The RAD51-ssDNA filaments then
bind to intact double-stranded DNA (dsDNA). The
homologous sequences are aligned between ssDNA
and dsDNA, and new Watson-Crick base pairs
(heteroduplex) are formed between the ssDNA and
the complementary strand of the dsDNA within the
RAD51-ssDNA-dsDNA filament. This step is called
homologous pairing. The heteroduplex region
formed by homologous pairing is further expanded
by the RAD51-mediated strand exchange reaction.
RADS51 requires cofactors for efficient promotion of
the homologous-pairing and strand-exchange
reactions. In humans, RAD52, RAD54, RAD54B,
RAD51B-RAD51C, RAD51AP1 and BRCA2 have
been reported as such cofactors for the RAD51-
mediated homologous pairing and/or strand
exchange reactions in vitro.!,> BRCA2 controls the
RAD51 recombinase in different way. BRCA2 binds
RAD51 via eight conserved BRC repeat motifs of
approximately 35 amino acids, each with a varying
capacity to bind RAD51. BRC repeats both promote
and inhibit RAD51 assembly on different DNA
substrates to regulate HR reaction.?

In vivo, the process of HR is tightly regulated by
various mechanisms. Whereas some proteins
promote HR, others inhibit this process, thereby
preventing its untimely initiation. Disruption of the
Rad51-ssDNA nucleoprotein filament appears to be
an especially important mechanism of controlling
HR. This filament disruption activity was
demonstrated for the yeast Srs2 helicase and
human RECQ5 helicase. It was also found that
BLM, a helicase of the RecQ family, can also

catalyze disruption of the RAD51-ssDNA filament.
This disruption only occurs if the filament is
present in an inactive ADP-bound form, e.g. in the
presence of Mg**. Conversion of RADS51 into an
active ATP-bound form, e.g. in the presence of
Ca?*, renders the filament resistant to BLM
disruption. However, when BLM interacts with an
active ATP-bound RADS51-ssDNA filament, it
stimulates the DNA strand exchange activity of
RAD51. Thus, depending on the conformational
state of the RAD51 nucleoprotein filament, BLM
may either inhibit or stimulate the DNA strand
exchange activity of RAD51.* In addition, Human
PSF was identified as a component of
splicecosomes. It was shown that PSF directly
interacted with RAD51. PSF significantly enhanced
RAD51-mediated homologous pairing and strand
exchange at low RAD51 concentrations; however,
in contrast, it inhibited these RAD51-mediated
recombination reactions at the optimal RADS51
concentration.
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TECHNICAL INFORMATION

Source:
RADS51 Antibody is a rabbit antibody raised against
a short peptide from human RAD51 sequence.

Specificity and Sensitivity:

This antibody detects endogenous levels of RAD51
proteins without cross-reactivity with other related
proteins.

Storage Buffer: PBS and 30% glycerol

Storage:

Store at -20°C for at least one year. Store at 4°C
for frequent use. Avoid repeated freeze-thaw
cycles.

APPLICATIONS
Application: *Dilution:
WB 1:1000
IP n/d
IHC 1:50-200
ICC n/d
FACS n/d
*Optimal dilutions must be determined by end user.
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QUALITY CONTROL DATA

175 KDa -
135KDa -
100 KDa -
75 KDa
60 KDa
50 KDa
40 KDa
30 KDa
20 KDa
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Western Blot detection of RAD51 proteins in rat
testicular (A) and Hela cell lysates (B) using RAD51
Antibody.
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