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BACKGROUND

Glutaredoxin (Grx) and a relative, thioredoxin, catalyze general thiol-disulfide
oxidoreductions and act as hydrogen donors for ribonucleotide reductase, an
enzyme essential for DNA synthesis. Proteins which catalyze thiol-disulfide
exchange reactions are required for electron and proton transport to essential
enzymes like ribonucleotide reductase, for the formation of disulfide bonds
during protein folding, and for general regulation of protein function by thiol
redox control. Grx proteins also play a role in cellular defense against oxida-
tive stress. The thioredoxin superfamily includes a number of proteins with
the same basic folding and structure as thioredoxin and glutaredoxin, with
the active site at the C-terminal end of a β-strand followed by an α-helix.
Glutaredoxin (Grx) operates in thiol-disulfide reactions via two vicinal (CXYC)
active site cysteine residues, which either form a disulfide (oxidized form) or
a dithiol (reduced form). Grx-5 (Glutaredoxin-related protein 5), also known
as GLRX5, is a 157 amino acid mitochondrial glutaredoxin necessary for the
function of iron/sulfur enzymes in yeast.

REFERENCES

1. Björnstedt, M., et al. 1997. Selenium and the thioredoxin and glutaredoxin
systems. Biomed. Environ. Sci. 10: 271-279.

2. Rodríguez-Manzaneque, M.T., et al. 2002. Grx5 is a mitochondrial glutare-
doxin required for the activity of iron/sulfur enzymes. Mol. Biol. Cell 13:
1109-1121.

3. Fernandes, A.P. and Holmgren, A. 2004. Glutaredoxins: glutathione-depen-
dent redox enzymes with functions far beyond a simple thioredoxin back-
up system. Antioxid. Redox Signal. 6: 63-74.

4. Vilella, F., et al. 2004. Evolution and cellular function of monothiol
glutaredoxins: involvement in iron-sulphur cluster assembly. Comp. Funct.
Genomics 5: 328-341.

5. Alves, R., et al. 2004. Predictive reconstruction of the mitochondrial iron-
sulfur cluster assembly metabolism. II. Role of glutaredoxin Grx5. Proteins
57: 481-492.

6. Wingert, R.A., et al. 2005. Deficiency of glutaredoxin 5 reveals Fe-S clus-
ters are required for vertebrate haem synthesis. Nature 436: 1035-1039.

7. Herrero, E., et al. 2006. Glutaredoxins in fungi. Photosyn. Res. 89: 127-140.

8. Herrero, E. and de la Torre-Ruiz, M.A. 2007. Monothiol glutaredoxins: a
common domain for multiple functions. Cell. Mol. Life Sci. 64: 1518-1530.

9. Kalinina, E.V., et al. 2008. Involvement of thio-, peroxi-, and glutaredoxins
in cellular redox-dependent processes. Biochemistry 73: 1493-1510.

CHROMOSOMAL LOCATION

Genetic locus: GLRX5 (human) mapping to 14q32.13.

PROTOCOLS

See our web site at www.scbt.com for detailed protocols and support
products.

PRODUCT

Grx5 siRNA (h) is a pool of 3 target-specific 19-25 nt siRNAs designed to
knock down gene expression. Each vial contains 3.3 nmol of lyophilized
siRNA, sufficient for a 10 µM solution once resuspended using protocol
below. Suitable for 50-100 transfections. Also see Grx5 shRNA Plasmid (h):
sc-61857-SH and Grx5 shRNA (h) Lentiviral Particles: sc-61857-V as alter-
nate gene silencing products.

For independent verification of Grx5 (h) gene silencing results, we also pro-
vide the individual siRNA duplex components. Each is available as 3.3 nmol
of lyophilized siRNA. These include: sc-61857A, sc-61857B and sc-61857C.

STORAGE AND RESUSPENSION

Store lyophilized siRNA duplex at -20° C with desiccant. Stable for at least
one year from the date of shipment. Once resuspended, store at -20° C,
avoid contact with RNAses and repeated freeze thaw cycles.

Resuspend lyophilized siRNA duplex in 330 µl of the RNAse-free water
provided. Resuspension of the siRNA duplex in 330 µl of RNAse-free water
makes a 10 µM solution in a 10 µM Tris-HCl, pH 8.0, 20 mM NaCl, 1 mM
EDTA buffered solution.

APPLICATIONS

Grx5 siRNA (h) is recommended for the inhibition of Grx5 expression in
human cells.

SUPPORT REAGENTS

For optimal siRNA transfection efficiency, Santa Cruz Biotechnology’s
siRNA Transfection Reagent: sc-29528 (0.3 ml), siRNA Transfection Medium:
sc-36868 (20 ml) and siRNA Dilution Buffer: sc-29527 (1.5 ml) are recom-
mended. Control siRNAs or Fluorescein Conjugated Control siRNAs are
available as 10 µM in 66 µl. Each contain a scrambled sequence that will 
not lead to the specific degradation of any known cellular mRNA. Fluorescein
Conjugated Control siRNAs include: sc-36869, sc-44239, sc-44240 and 
sc-44241. Control siRNAs include: sc-37007, sc-44230, sc-44231, sc-44232,
sc-44233, sc-44234, sc-44235, sc-44236, sc-44237 and sc-44238.

RT-PCR REAGENTS

Semi-quantitative RT-PCR may be performed to monitor Grx5 gene expression
knockdown using RT-PCR Primer: Grx5 (h)-PR: sc-61857-PR (20 µl). Annealing
temperature for the primers should be 55-60° C and the extension tempera-
ture should be 68-72° C.

RESEARCH USE

For research use only, not for use in diagnostic procedures.


