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Development of GSTP1 fluorogenic substrates for

cancer cell imaging
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[Aim] Glutathione S-transferase (GST) is a

superfamily of drug-metabolizing enzymes that consists
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of various isozymes involved in detoxification of
exogenous and endogenous electrophiles by glutathione
conjugation. GSTP1 is one of the representative
isomzymes and highly expressed in various types of
cancers cells compared to corresponding normal cells.
Therefore, detection of the GSTP1 activity could be
beneficial for cancer diagnosis. However, the existing
GSTP1 fluorogenic substrates lack GSTP1 selectivity.
In this study, GSTP1-selective fluorogenic substrates
were developed.

[Result]

substrates Ps-TG, which shows fluorescence

We designed and synthesized a fluorogenic

enhancement (60-fold) by denitration dependent on
GSTP1-catalyzed glutathionylation. The membrane-
permeable deriveatives Ps-TAc was also developed for
visualization of intracellular GSTP1 activity. In live
cell imaging using Ps-TAc, strong fluorescence was
observed in cancer cells overexpressing GSTP1 but not
On the other hand,

the GSTP1 expression is epigenetically silenced in

in cells without GSTP1 expression.

certain types of cancer cells such as MCF7 breast cancer
cells. When the silencing in MCF7 cells was relived by
treatment with a DNA methylation inhibitor, 5-aza-2"-
deoxycutidine (DAC), the induced expression of GSTP1
was successfully detected by live cell imaging using Ps-
TAc.

[Conclusion]  Ps-TAc, a newly developed fluorogenic
substrate, is a powerful tool for visualizing intracellular
GSTP1 activity and has potential as a diagnostic for

cancer cells overexpressing GSTP1.
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