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Abstract: S-glutathionylation, the reversible formation of a mixed disulfide bridge between a specific
cysteine and a glutathione molecule, can occur spontaneously or be catalyzed by enzymes. Glyoxalase
II (GlolI), using its natural substrate SLG can form specific protein-SSG mixed disulfide leading
enzymatic regulation of S-glutathionylation.
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1. Introduction

Glyoxalase II (Glo2), the second enzyme of Glyoxalase system, is an antioxidant
glutathione-dependent enzyme, that catalyzes the hydrolysis of S-D-lactoylglutathione
(SLG) to form D-lactic acid and glutathione (GSH) [1]. GSH is the most important thiol-
reducing agent inside the cell. Due to its chemical features, GSH plays a crucial role not
only in the cellular redox state but also in various cellular processes including protein
S-glutathionylation. S-glutathionylation a process that involves the reversible formation of
a mix disulphide-bridge between specific cysteine residues, and GSH can be spontaneous
or catalyzed by an enzyme. S-Glutathionylation is also involved in the protection of
protein thiol groups from irreversible oxidation and plays key role in redox regulation by
activation/inactivation of different enzymes.

2. Methods

Glo2 and SLG were incubated with different proteins that are known to be glutathiony-
lated, such as malate dehydrogenase, actin or cytochrome c purified proteins [2].

3. Results

During the hydrolysis of SLG, in the active site of Glo2 there is unprotonated gluta-
tione molecule (GS-) which can be transferred to protein target [3]. These in vitro studies
demonstrate the high propensity of Glo2 to aggregate with other proteins through its cat-
alytic site, leading to an enzymatic regulation of S-glutathionylation in proteins of different
origin and cellular compartmentalization.

4. Conclusions

Identification of active involvement of Glo2 in glutathionylation of different proteins.
In this perspective, Glo2 can play a new important regulatory role in S-glutathionylation,
acquiring further significance in cellular post-translational modifications of protein.

Med. Sci. Forum 2020, 2, 7. https:/ /doi.org/10.3390/ CAHD2020-08615

https:/ /www.mdpi.com/journal/ msf


https://www.mdpi.com/journal/msf
https://www.mdpi.com
https://orcid.org/0000-0002-0322-0282
https://orcid.org/0000-0001-8034-8557
https://orcid.org/0000-0002-8288-6989
https://orcid.org/0000-0003-0931-1342
https://doi.org/10.3390/CAHD2020-08615
https://doi.org/10.3390/CAHD2020-08615
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://cahd2020.sciforum.net/
https://doi.org/10.3390/CAHD2020-08615
https://www.mdpi.com/journal/msf
http://www.mdpi.com/2673-9992/2/1/7?type=check_update&version=3

Med. Sci. Forum 2020, 2,7 20f2

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/CAHD2020-08615/5s1.

References

1. Armeni, T; Cianfruglia, L.; Piva, F.,; Urbanelli, L.; Luisa Caniglia, M.; Pugnaloni, A.; Principato, G. S-D-Lactoylglutathione can be
an alternative supply of mitochondrial glutathione. Free Radic. Biol. Med. 2014, 67, 451-459. [CrossRef]

2. Ercolani, L.; Scire, A.; Galeazzi, R.; Massaccesi, L.; Cianfruglia, L.; Amici, A ; Piva, F; Urbanelli, L.; Emiliani, C.; Principato, G.;
et al. A possible S-glutathionylation of specific proteins by glyoxalase II: An in vitro and in silico study. Cell Biochem. Funct. 2016,
34, 620-627. [CrossRef] [PubMed]

3.  Galeazzi, R.; Laudadio, E.; Falconi, E.; Massaccesi, L.; Ercolani, L.; Mobbili, G.; Minnelli, C.; Scire, A.; Cianfruglia, L.; Armeni,
T. Protein-protein interactions of human glyoxalase II: Findings of a reliable docking protocol. Org. Biomol. Chem. 2018, 16,
5167-5177. [CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/CAHD2020-08615/s1
https://www.mdpi.com/article/10.3390/CAHD2020-08615/s1
http://doi.org/10.1016/j.freeradbiomed.2013.12.005
http://doi.org/10.1002/cbf.3236
http://www.ncbi.nlm.nih.gov/pubmed/27935136
http://doi.org/10.1039/C8OB01194J
http://www.ncbi.nlm.nih.gov/pubmed/29971290

	Introduction 
	Methods 
	Results 
	Conclusions 
	References

