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Column chromatography showed positive results with the use of the Glutathione Sephar-
ose 4B beads binding to the Glutathione S-transferase (GST) tagged DUSP5. After running 
gel electrophoresis on the elutions of DUSP5 protein obtained from chromatography, visuals 
showed the removal of impurities from the previous product. Figure 4 shows that the bands 
present were all in the allotted range of 50 to 75 kDa, with no other bands being present. 
With the use of a 10 kDa microcentrifuge filter, the protein was further concentrated to a 
usable concentration over 100 ng/uL. Subsequent gel electrophoresis showed, through band 
size alone, that the protein was significantly concentrated (Figure 1). The subsequent sample 
quantification using NanoDrop spectrophotometer showed that the concentration of DUSP5 
in the final sample increased to 567.2 ng/ul. Further tests were performed using mass spec-
trometry (Mass Spectrometry Service - Applied Biomics, 2021), which gave a protein match 
score of 97 and total ion score of 75 (Figure 5). This was the highest match of any human 

Figure 2. Initial SDS electrophoresis gel showing the solubility of DUSP5. The lanes are marked 
as follows: lane 1 uninduced cells control, lane 2 induced cells control, lane 3 pellet, lane 4
supernatant, and lane 5 is the marker lane.

Figure 3. Comparison of the primary sequence of the expressed protein and DUSP5, showing 
the exact match. Only a part of the sequence comparison is shown for the better visibility.
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protein present in the data base leading to the conclusion that DUSP5 was successfully 
expressed and purified.

CONCLUSION

The dual specificity phosphatase 5 (DUSP5) protein attracts significant attention due to 
its connection to cancer and cardiovascular diseases. Therefore, availability of an efficient 

Figure 4. This gel shows the results of the column chromatography. Lane 1 marker, lane 2
un-induced, lane 3 = induced, lanes 4-9 first through sixth elutions. Elutions were collected 
in 1.5 mL aliquots to better view when protein was eluted, shown in the gel above through 
electrophoresis.

Figure 5. Mass Spectrometry results showing positive match for DUSP5 (Mass Spectrometry 
Service - Applied Biomics, 2021).
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protocol for expression and purification of this protein is imperative for the biochemical and 
drug development studies of this protein. In this research contribution, we present a detailed 
procedure of the GST-tagged DUSP5 expression/purification in large quantities necessary for 
the subsequent studies. The identity and purity of the expressed DUSP5 protein was validated 
by the primary sequence analysis, chromatography, and mass spectrometry.
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