
Accepted Manuscript

Title: Glyceraldehyde-3-phosphate dehydrogenase:
Aggregation mechanisms and impact on amyloid
neurodegenerative diseases

Author: Vladimir I. Muronetz Ksenia V. Barinova Yulia Y.
Stroylova Pavel I. Semenyuk Elena V. Schmalhausen

PII: S0141-8130(16)30478-0
DOI: http://dx.doi.org/doi:10.1016/j.ijbiomac.2016.05.066
Reference: BIOMAC 6127

To appear in: International Journal of Biological Macromolecules

Received date: 14-12-2015
Revised date: 16-5-2016
Accepted date: 18-5-2016

Please cite this article as: Vladimir I.Muronetz, Ksenia V.Barinova, Yulia
Y.Stroylova, Pavel I.Semenyuk, Elena V.Schmalhausen, Glyceraldehyde-3-
phosphate dehydrogenase: Aggregation mechanisms and impact on amyloid
neurodegenerative diseases, International Journal of Biological Macromolecules
http://dx.doi.org/10.1016/j.ijbiomac.2016.05.066

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.ijbiomac.2016.05.066
http://dx.doi.org/10.1016/j.ijbiomac.2016.05.066


Glyceraldehyde-3-phosphate dehydrogenase: aggregation mechanisms 

and impact on amyloid neurodegenerative diseases 

Vladimir I. Muronetz1,2*, Ksenia V. Barinova1,2, Yulia Y. Stroylova1, Pavel I. Semenyuk1, 

Elena V. Schmalhausen1 

1Belozersky Institute of Physico-Chemical Biology and 2Faculty of Bioengineering and 

Bioinformatics, Lomonosov Moscow State University, Moscow 119234, Russia. 

*To whom correspondence should be addressed: 

Belozersky Institute of Physico-Chemical Biology, Lomonosov Moscow State University, 
119234, Moscow, Russia, +7(495)939-1456, e-mail: vimuronets@belozersky.msu.ru 

Abstract 

The review analyses data on specific features of aggregation of glyceraldehyde-3-

phosphate dehydrogenase (GAPDH) and possible role of this enzyme in the development of 

neurodegenerative diseases. Different post-translational modifications of the enzyme are 

considered: oxidation, nitrosylation, and S-glutathionylation of the active site sulfhydryl groups, 

as well as phosphorylation, glycation and homocysteinylation of other amino acid residues. 

Modification of the sulfhydryl groups of the enzyme inhibits the enzymatic activity of GAPDH, 

resulting in slowdown of glycolysis, and may lead to the dissociation of the cofactor NAD from 

the active site of the enzyme. The resulting apo-GAPDH (without NAD) is less stable and prone 

to dissociation, denaturation, and subsequent aggregation. These processes could play a crucial 

role in the translocation of GAPDH subunits from the cytoplasm into the nucleus, which is 

linked to the induction of apoptosis. Phosphorylation and glycation of GAPDH are presumably 

involved in the regulation of protein-protein interactions and intracellular localization of the 

enzyme. Besides, glycation by dicarbonyl compounds and aldehydes may directly inhibit 

glycolysis. Homocysteinylation of GAPDH may stabilize aggregates of the enzyme by additional 

disulfide bonding. All types of post-translational modifications affect aggregation of GAPDH. A 

special attention is given to the role of chaperones in the amyloidogenic transformation of 

proteins and to confirmation of the hypothesis on blocking of the chaperones by misfolded 

protein forms. The denatured GAPDH forms were shown to interact directly with amyloidogenic 

proteins (alpha-synuclein and amyloid-beta peptide) and to play a crucial role in blocking of 

chaperone system. 
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