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Western blot and immunohistochemical analysis of mouse

tissue factor

Rigor and reproducibility are the cornerstones of science. An expec-
tation is that the methods in a published article provide accurate in-
formation to allow data to be reproduced by other laboratories. There
are many journals publishing scientific papers that rely on reviewers
and editors to ensure the quality of the published paper. Unfortu-
nately, there is no system to maintain scientific standards in these
journals.

The International Working Group for Antibody Validation high-
lighted the need for validating antibodies used in research [1]. Rec-
ommendations included performing comparative studies with
antibodies that bind to the target protein at nonoverlapping epitopes
and eliminating or reducing expression of the target protein through
genome editing or RNA interference. Commercial antibodies should
be independently validated.

Zhao et al. [2] investigated the role of tissue factor (TF) in
epithelial-mesenchymal transition of bronchial epithelial cells in a
mouse model of allergic asthma using house dust mites. The authors
evaluated the ability of short hairpin RNAs (shRNAs) to knock down
TF expression in human cells and mice. TF mRNA expression was
measured using reverse transcription-quantitative polymerase chain
reaction (RT-gPCR). Mouse TF protein expression was assessed by
western blotting using a rabbit anti-human TF antibody from Abcam
(Ab104513). Although not stated in the paper, we presume that the
same antibody was used for immunohistochemistry. Abcam recom-
mends this antibody for detection of human TF by western blotting
and immunohistochemistry. It is predicted by Abcam to cross-react
with rat and mouse TF. One of the shRNAs (shRNA2) was then
selected to determine the effect of TF knockdown in mouse lungs, and
the level of reduction of mouse TF expression was assessed by RT-
qPCR, western blotting, and immunohistochemistry.

We identified several major issues with the manuscript. We wrote
a letter to the Editor of International Immunopharmacology about our
concerns with the antibody used by the authors. The Editor dismissed
our concern and told us that the authors also measured levels of TF
mRNA. Therefore, we checked the sequence of the primers used for
RT-gPCR and the shRNAs. Since the authors used both human cells
and mice, there should have been 2 sets of RT-qPCR primers and 2
sets of shRNAs. However, there was only 1 set of RT-gPCR primers

and 1 set of shRNAs in the paper. We found that the shRNAs matched
the sequence of human transferrin and not human or mouse TF. The
RT-gPCR primers matched mouse TF mRNA [2]. Transferrin and TF
often get confused. The gene name for transferrin is TF, whereas the
gene name for TF is F3. A recent study analyzed the role of the TF-
protease-activated receptor-1 pathway in a mouse model of liver
injury and mistakenly used an antibody against transferrin (Pro-
teinTech, 17435-1-AP) for western blotting and immunohistochem-
istry instead of an anti-TF antibody [3]. We submitted a commentary
on this to Frontiers in Pharmacology, but the journal selected to
withdraw the commentary because the journal deemed that a “com-
mentary should further scientific discourse and contribute to scholarly
debate on a topic.” (Mackman N and Luyendyk J). Zhao et al.
published a corrigendum with new shRNAs that knockdown mouse TF
mMRNA expression and new RT-gPCR primers to measure human TF
mRNA expression [4]. However, no information was provided on the
shRNAs used to knock down human TF mRNA. In addition, the
corrigendum did not address our concerns with the antibody used in
the study.

We assessed the ability of 4 different commercial antibodies to
detect mouse TF in cell lines by western blotting [5]. Importantly, we
found that the Abcam antibody Ab104513 used by Zhao et al. did not
detect TF in cell lysates by western blotting. In contrast, a goat anti-
mouse TF antibody from R&D Systems (AF3178) detected TF in the
cell lysate by western blotting [4]. We also used AF3178 to demon-
strate that TF protein expression is increased in the bronchoalveolar
fluid collected from the lungs of mice sensitized and challenged with
ovalbumin [6].

Abcam states that Ab104513 can be used for immunohisto-
chemistry. However, in the light of the western blot data with this
antibody, use of Ab104513 for immunohistochemistry should be
independently validated with appropriate controls. We used AF3178
to detect TF expression by immunohistochemistry in the lungs of mice
with or without influenza A infection [7]. TF expression was increased
in epithelial cells in the lungs of mice infected with influenza A.
Importantly, we observed reduced TF expression in epithelial cells in
TEYA SPC™® mice, which have a selective deletion of TF in lung
epithelial cells.
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In conclusion, despite the corrigendum, Zhao et al. [4] still have
not provided information on the shRNAs used to knock down human
TF mRNA expression. In addition, our concerns about the use of
antibody Ab104513 were not addressed. We recommend using anti-
body AF3178 to measure mouse TF by western blotting and
immunohistochemistry.
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