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Stress is a nonspecific reaction of organism to external influence that leads to the alterations in processes of 

free radical oxidation, ion homeostasis and cellular metabolism [1]. Nervous tissue is especially sensitive to the 

stress impact. As energy demands of nervous tissue cells are quiet high, they contain a significant quantity of 

mitochondria; dysfunction of the latter may lead to a number of neurological diseases, such as Alzheimer’s, 

Parkinson’s, Huntington’s diseases etc. [2]. Unfortunately  

exact molecular mechanisms of stress are not fully characterized nowadays. 

Post-translational modifications of proteins (PTM) are understood as any differences between functional 

protein and linear amino acid sequence. Phosphorylation, acetylation, methylation, sulfation and glycosylation are 

considered as the most important covalent PTMs. The latter may play an important role in the fast regulation of 

protein activity [3]. Changes in post-translational modification status of proteins may be associated with pathologic 

states and diseases [4]. 

The aim of this work was to study the changes in phosphoproteome of rat brain mitochondria induced by 

psychoemotional stress. The whole protein fraction was extracted by chloroform-methanol method and underwent 

trypsin digestion, the mixture of peptides was separated by high-performance liquid chromatography (1290 Infinity, 

Agilent) and detected mass-spectrometrically (Q-TOF 6550 series, Agilent). Data analysis was conducted in 

Spectrum Mill software (Agilent), the data were compared manually and validated with GPS web-server; 

methabolic and signaling pathways analysis was performed with PANTHER, SwissProt, Reactome and KEGG 

Pathways databases. 

It was found that under stress conditions significant changes in rat brain mitochondria phosphoproteome occur. 

In particular, changes of phosphoryation status of proteins involved in pathways of immune, endocrine, nervous, 

sensory systems and such signaling pathways as cGMP-PKG, cAMP, Hippo, HIF-1, PI3K-Akt, Jak-STAT, MAPK, 

AMPK, Rap1, calcium signaling were detected. Besides alterations in phosphorylation status of proteins involved in 

metabolism of carbohydrates (TCA cycle, inositol phosphate metabolism), amino acids (glycine, serine, threonine, 

lysine metabolism), nucleotides (purine metabolism), cofactors and vitamins (porphyrin, chlorophyll, thiamine 

metabolism) took place. Moreover phoshorylation status alterations were also found for proteins involved in 

pathways of neurodegenerative diseases (Alzheimer’s, Parkinson’s, Huntington’s disease), endocrine and metabolic 

diseases and cancer pathways.  
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