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The transient receptor potential melastatin 4 (TRPM4) channel 
protein is expressed in a wide variety of organs, including the 
heart. Different TRPM4 mutations have been linked to cardiac 
conduction disorders and other arrhythmias. Interestingly, the 
TRPM4 protein has also been suggested to be involved in 
hypoxia-induced arrhythmias, either due to an increase of its 
activity or of its expressed amount at the cell surface. 

HL-1 cells were exposed to hypoxic conditions for 3h, 24h, and 
48h, respectively. The two following methods were compared: 
Treating the HL-1 cells with dimethyloxalylglycine (DMOG), 
which mimics hypoxic conditions; or incubating them in a 
hypoxia chamber. Western blot experiments were performed to 
check the expression level at the plasma membrane of the 
TRPM4 protein in the different groups. There was a significant 
difference in TRPM4 expression between the untreated and the 
3h and 24h DMOG-treated HL-1 cells.

TRPM4 is a Ca2+-activated non-specific cationic channel and is 
expressed in different types of cardiovascular cells, but also other 
cells and tissues such as immune cells, pancreatic beta-cells, 
cerebral arterial smooth muscle cells, and inspiratory neurons [1]. 

It is suggested that TRPM4 plays a role in hypoxia-induced 
arrhythmias, which may be partly explained by the perturbations 
in the ionic concentrations of the cell [2]. If we want to understand 
the potential role of TRPM4 in hypoxia-induced arrhythmias, we 
first have to investigate if there is a correlation between this ion 
channel and a lack of oxygen.

Figure 5.1 shows the expression
intensity of the TRPM4 western 
blot bands normalized to the
loading control and to the control
condition. The 3h and 24h 
DMOG-treated HL-1 cell 
conditions show a significant (p < 
0.05) increase of the TRPM4 
band intensity. The hypoxia 
chamber-treated HL-1 cells and 
the 48h DMOG-treated HL-1 
cells show no significant 
differences. For this experiment 
a biological triplicate was used.

The aim of this diploma thesis is to evaluate the expression of 
the TRPM4 protein in HL-1 cells during hypoxia.

• Can hypoxia increase the TRPM4 protein expression at the 
cell surface of HL-1 cells?

One dish of HL-1 cells was treated with DMOG for 3h, one for 
24h, and one for 48h. At the same time, one dish was left in the 
hypoxia chamber for 3h, one for 24h, and one for 48h. 

The cells were lysed and ultracentrifuged to collect the membrane 
proteins. A 9% SDS-page gel was loaded with the samples and 
was run at 50 V for 30 min., then 150 V for 60 min. The separated 
proteins in the gel were transferred to a nitrocellulose membrane. 
Rabbit anti-mouse TRPM4 NTer2 was used as primary antibody 
and IRDye ®800 CW Goat anti-rabbit as secondary antibody.

The stained nitrocellulose membrane was analysed with the LI-
COR Odyssey®. Although the sample size is small (n=3), it was 
assumed that the distribution of the band intensities follows a 
Gaussian distribution in all conditions. In consequence, a 
Student’s t-test was used to compare two groups. P < 0.05 was 
considered significant.

The TRPM4 protein expression trends to be increased during 
hypoxia although the ion channel was only increased significantly 
during 3h and 24h DMOG-treatment of HL-1 cells. If hypoxia is 
able to increase the TRPM4 protein on the myocardial membrane, 
the following perturbations in the ionic concentrations of the cell 
could cause arrhythmias. 

The observation that incubation in the hypoxia chamber did not 
increase TRPM4 protein expression could be explained by a 
technical issue with the hypoxia chamber. 

If after a few more repetitions one would conclude that DMOG-
treatment increases TRPM4 protein expression but hypoxia 
chamber-incubation does not, it would make sense to investigate 
the mechanism of DMOG that causes the increase.
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Fig. 5.1:Dot Blot of the 
normalized Intensity of the 
TRPM4 Western Blot. 
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