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Proteomic profiling is a powerful approach for understanding the molecular mechanisms 
underlying plant stress responses. In this review, we highlight recent advances in proteomic 
profiling of plants under stress, focusing on the identification of differentially expressed proteins 
and their functional roles in stress tolerance. We discuss several types of stress that plants 
encounter, including abiotic stress such as drought, salinity, and extreme temperatures, as well 
as biotic stress caused by pathogens and pests. For each stress type, we summarize the current 
understanding of the molecular mechanisms involved and highlight key proteins that have been 
identified through proteomic profiling.
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Introduction
Plants are constantly exposed to a wide range of biotic 
and abiotic stresses, such as drought, salinity, extreme 
temperatures, and pathogen attacks, which can have 
significant negative impacts on their growth, development, 
and productivity. In response to these challenges, plants have 
evolved complex defense mechanisms that involve a range of 
molecular and biochemical processes. Proteomics, the large-
scale study of proteins, has emerged as a powerful tool to 
investigate the molecular mechanisms underlying plant stress 
responses. Proteomic profiling involves the identification and 
quantification of proteins that are differentially expressed in 
response to a particular stress, which can provide valuable 
insights into the cellular and molecular pathways that are 
involved in stress tolerance [1].

One of the key advantages of proteomic profiling is its ability 
to provide a comprehensive view of the entire proteome of a 
plant, allowing researchers to identify not only the proteins 
that are directly involved in stress responses, but also those 
that are indirectly affected by stress. This can help uncover 
previously unknown molecular mechanisms and signalling 
pathways that are involved in stress responses.

Proteomic profiling has been used extensively to investigate 
the molecular mechanisms underlying various plant stress 
responses. For example, proteomic studies have revealed 
that plants respond to drought stress by upregulating proteins 
involved in osmotic regulation, such as aquaporin’s, as well 
as proteins involved in antioxidant defense, such as catalase 

and superoxide dismutase. Similarly, proteomic studies of salt 
stress have shown that plants upregulate proteins involved in 
ion homeostasis, such as sodium/hydrogen antiporters, as well 
as proteins involved in osmotic regulation and antioxidant 
defense [2].

Proteomic profiling has also been used to investigate the 
molecular mechanisms underlying plant responses to biotic 
stresses, such as pathogen attacks. For example, proteomic 
studies of plants infected with the fungal pathogen Botrytis 
cinerea have shown that plants upregulate proteins involved 
in cell wall strengthening, such as chitinases and glucanases, 
as well as proteins involved in defense signaling, such as 
jasmonate-responsive proteins and pathogenesis-related 
proteins [3].

In addition to providing insights into the molecular mechanisms 
underlying plant stress responses, proteomic profiling can also 
be used to identify potential targets for crop improvement. 
For example, proteomic studies of crops that are resistant to 
particular stresses can help identify proteins that are directly 
involved in stress tolerance, which can be used to develop new 
crop varieties with improved stress tolerance.

Proteomic profiling can also be used to identify proteins 
that are indirectly involved in stress tolerance, such as those 
involved in regulatory pathways or metabolic processes. By 
identifying these proteins, researchers can develop a more 
comprehensive understanding of the molecular mechanisms 
underlying stress tolerance, which can help identify new 
targets for crop improvement [4].
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Overall, proteomic profiling has emerged as a powerful tool 
for investigating the molecular mechanisms underlying plant 
stress responses. By providing a comprehensive view of 
the entire proteome of a plant, proteomic profiling can help 
uncover previously unknown molecular mechanisms and 
signaling pathways that are involved in stress responses, 
and can also be used to identify potential targets for crop 
improvement. As such, proteomic profiling is likely to play 
an increasingly important role in the development of new crop 
varieties that are more resilient to biotic and abiotic stresses, 
and better able to meet the growing demand for food in a 
changing climate [5].

Conclusion
Proteomic profiling has become an essential tool for 
understanding plant stress responses and identifying potential 
targets for crop improvement. By analyzing the changes in 
protein expression and post-translational modifications, 
researchers can gain a comprehensive understanding of the 
molecular mechanisms underlying plant stress responses. 
Proteomic studies have revealed that plants employ a variety 
of mechanisms to respond to stress, including changes in 
protein expression, modifications of existing proteins, and 
protein-protein interactions. These mechanisms help plants to 
adapt to changing environmental conditions and improve their 
chances of survival. Furthermore, proteomic profiling has also 
enabled researchers to identify stress-responsive proteins that 

may be used as potential targets for crop improvement. For 
example, the identification of stress-responsive transcription 
factors has provided a means to enhance stress tolerance in 
plants by manipulating gene expression.

References
1. Mahmood T, Khalid S, Abdullah M, et al. Insights into 

drought stress signaling in plants and the molecular genetic 
basis of cotton drought tolerance. Cells. 2019;9(1):105. 

2. Lim CW, Park JY, Lee SH, Hwang CH. Comparative 
proteomic analysis of soybean nodulation using a 
supernodulation mutant, SS2-2. Biosci, Biotech, Biochem. 
2010;74(12):2396-404.

3. Hasanuzzaman M, Hossain MA, Fujita M. Selenium-
induced up-regulation of the antioxidant defense and 
methylglyoxal detoxification systems reduces salinity-
induced damage in rapeseed seedlings. Biol Trace Elem 
Res. 2011;143:1704-21

4. Li G, Peng X, Xuan H, et al. Proteomic analysis of leaves 
and roots of common wheat (Triticum aestivum L.) under 
copper-stress conditions. J Prot Res. 2013;12(11):4846-61. 

5. Marcos FC, Silveira NM, Marchiori PE, et al. Drought 
tolerance of sugarcane propagules is improved 
when origin material faces water deficit. PLoS One. 
2018;13(12):e0206716.

https://www.tandfonline.com/doi/abs/10.1271/bbb.100421
https://www.tandfonline.com/doi/abs/10.1271/bbb.100421
https://www.tandfonline.com/doi/abs/10.1271/bbb.100421
https://link.springer.com/article/10.1007/s12011-011-8958-4
https://link.springer.com/article/10.1007/s12011-011-8958-4
https://link.springer.com/article/10.1007/s12011-011-8958-4
https://link.springer.com/article/10.1007/s12011-011-8958-4
https://pubs.acs.org/doi/abs/10.1021/pr4008283
https://pubs.acs.org/doi/abs/10.1021/pr4008283
https://pubs.acs.org/doi/abs/10.1021/pr4008283
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0206716
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0206716
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0206716

