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Use of Glyceraldehyde 3-Phosphate Dehydrogenase
(GAPDH) as Internal Control in Western-Blot
Experiments?
Abbreviations:

GAPDH: Glyceraldehyde 3-Phosphate
Dehydrogenase; NO: Nitric Oxide; ER: Endoplasmic Reticulum

Letter to Editor

For many years glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) was identified as a simple glycolytic enzyme.
Particularly, GAPDH catalyzes the coinciding phosphorylation
and
oxidation
of
glyceraldehyde-3-phosphate
to
1,3-biphosphoglycerate [1]. Loading controls, often called
“housekeeping genes”, are known to be structural and definitely
expressed at high levels in most of tissues and cells. They are
used to normalize the level of protein detected by confirm
that protein loading is the same across the gel. Discovering
and verification of many proteins is often done using Western
blotting by normalizing against “housekeeping proteins”, such
as GAPDH, β-actin, or β-tubulin, to emend for protein loading
and factors, such as transfer efficiency [2]. Recent studies, show
that, besides its function in altering glyceraldehyde3-phosphate
to 1, 3-biphosphoglycerate during glycolysis, GAPDH is involved
in several non-metabolic processes, including transcriptional
activation and cell apoptosis [3]. Activated Akt2 may increase
ovarian cancer cell survival via prevention of GAPDH-induced
apoptosis. This effect of Akt2 is partially mediated by its
phosphorylation of GAPDH at Thr-237, which results in the
prevention of GAPDH nuclear translocation [3]. This study prove
that GAPDH is S-nitrosylated by Nitric Oxide (NO) in response
to cell stress, which result in, it to bind the protein Siah1,
anubiquitin ligase. The complex moves into the nucleus where
Siah1 targets nuclear proteins for degradation, thus beginning
controlled cell shutdown [4].
GAPDH also appears to be Participate in the vesicle transport
from the endoplasmic reticulum (ER) to the Golgi apparatus,
which is part of shipping route for secreted proteins. It was
found that, GAPDH is recruited by rab2 to the vesicular-tubular
clusters of the ER where it helps to form COP 1 vesicles. GAPDH
is activated via tyrosinephosphorylation by Src [5]. Thus,
researchers should carefully assess the appropriate use of
housekeeping gene-encoded proteins as internal standards to
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normalize samples for comparisons of different cell populations
from subjects of different ages [6].

Some investigations determined comparative proteins
expression between MCF7 and SKBR3 that are epithelial breast
cancer cell lines derived from pleural effusions, of two Caucasian
women [7,8]. We have previously identified a restricted number
of differentially expressed proteins with an immunogenic
property between SKBR3 and MCF7 cells using 2-DE and
mass spectrometry including glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) [7,8]. We found that, the protein
expression level of GAPDH is higher in SKBR3 cell line than MCF7
cell line. Therefore, to confirm these findings we used specific
antibody against GAPDH in western-blot experiment (Figure
1). The results of this experiment confirm previous findings
that GAPDH expression level is higher in SKBR3 cell line. In
conclusion of this study we suggest that in utilization of GAPDH as
internal control in western-blot experiments we must consider
a large number of factors such as pathological states, different
tissues, different cell lines, cell cycle phase, differentiation or
proliferation status, age, sex and stress conditions.

Figure1: Comparative Immuno-blotting between two cell lines (MCF7 and SKBR3) of breast cancer. Cells were lysed in appropriate buffers and
analyzed by Western blotting using specific mAb for glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and β-actin.
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