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Communication 

 

Abstract 
The molecular mechanisms behind the seed priming are still a mystery. However, 

advanced molecular tools such as genomics, transcriptomics, and proteomics have 

added significant information. Seed priming is a seed pre-soaking technique that is 

used to initiate pre-germination processes inside by activating the expression of 

certain genes. This study was designed to reveal important molecular mechanisms 

behind cotton seed priming. Seed priming completes into three phases: I. Imbibition 

phase, II. Lag phase, and III. Radicle emergence phase. Proteomic analysis revealed 

that GhAKT1 (K+ channel gene) was activated and expressed during phase I of primed 

seeds and facilitated the transport of K+ and elongation of embryonic cells in primed 

seeds. The repair and synthesis of new mitochondria were also observed in primed 

seeds by the resumption of respiratory activities. However, expression of ACT7 (Actin-

gene) was also observed in primed seeds. In Phase II, more RNA transcripts were 

found than unprimed seeds. Several events were revealed, including the mitochondrial 

repair, synthesis of new mitochondria, and proteins. The embryonic expansion also 

began due to the expression of the GhAKT1 gene. The proteomic analysis also revealed 

the synthesis of α-amylase, β-amylase, protease, and isocitrate lyase in primed seeds 

which are required for degradation and translocation of reserve food. The end of 

Phase II and the start of Phase III marked by radicle protrusion through the testa/seed 

coat. During the third phase, there was a significant increase of actin proteins found in 

primed seeds which characterized cell division. Radicle cells elongation was also noted 

by following the activity of ACT7, and GhAKT1 genes. 

2022 

  

https://academic.oup.com/plphys/article/126/2/835/6102731
https://academic.oup.com/plphys/article/126/2/835/6102731
https://academic.oup.com/plphys/article/126/2/835/6102731
https://doi.org/10.1079/9780851996530.0199
https://scholar.google.com/scholar?cluster=9708070629309750372&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/11402211/
https://www.cambridge.org/core/journals/seed-science-research/article/activation-and-regulation-of-primary-metabolism-during-seed-germination/842961A5F291BA33D377B2C48A7B382A
https://www.cambridge.org/core/journals/seed-science-research/article/activation-and-regulation-of-primary-metabolism-during-seed-germination/842961A5F291BA33D377B2C48A7B382A
https://www.cambridge.org/core/journals/seed-science-research/article/activation-and-regulation-of-primary-metabolism-during-seed-germination/842961A5F291BA33D377B2C48A7B382A
https://doi.org/10.1017/s0960258513000391
https://scholar.google.com/scholar?cluster=9910935801322211701&hl=en&as_sdt=0,5
https://www.semanticscholar.org/paper/Activation-and-regulation-of-primary-metabolism-Rosental-Nonogaki/49efaa0d76d6562b4786356ba0bf44bb1e4db293
https://www.frontiersin.org/articles/307319
https://www.frontiersin.org/articles/307319
https://www.frontiersin.org/articles/307319
https://doi.org/10.3389/fpls.2018.01011
https://scholar.google.com/scholar?cluster=8618566233800074208&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/30050555/
http://www.imedpub.com/


4. Xu J, Xiaoli T, Egrinya E, Zhaohu L (2014) Functional 
characterization of GhAKT1, a novel Shaker-like K+ channel 
gene involved in K+ uptake from cotton (Gossypium 
hirsutum L.). Gene 545: 61-71. [Crossref]   [GoogleScholar] 
[Indexed at] 

5. Yanchao Y, Huixian X, Wenguan Z, Jialing X, Lili M, Liyuan W, 

Wei F, Jincai T, Haoran W, Haijun Z, Qingkang 
W, Guihua Z, Xianliang S, Xue-Zhen S (2019) Genome-wide 
association and differential expression analysis of salt 
tolerance in Gossypium hirsutum L at the germination stage. 
BMC Plant Biol. 19:394. [Crossref]   [GoogleScholar] [Indexed 
at] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Under License of Creative Commons Attribution 3.0 License | This article is available in: https://www.imedpub.com/journal-plant-biology-agriculture-sciences/ 

https://www.sciencedirect.com/science/article/abs/pii/S0378111914005381
https://www.sciencedirect.com/science/article/abs/pii/S0378111914005381
https://www.sciencedirect.com/science/article/abs/pii/S0378111914005381
https://www.sciencedirect.com/science/article/abs/pii/S0378111914005381
https://www.semanticscholar.org/paper/Functional-characterization-of-GhAKT1%2C-a-novel-K%E2%81%BA-Xu-Tian/09a6a3504c5db4ae0c0298c1397462fe0b730310
https://bmcplantbiol.biomedcentral.com/articles/10.1186/s12870-019-1989-2
https://bmcplantbiol.biomedcentral.com/articles/10.1186/s12870-019-1989-2
https://bmcplantbiol.biomedcentral.com/articles/10.1186/s12870-019-1989-2
https://doi.org/10.1186/s12870-019-1989-2
https://scholar.google.com/scholar?cluster=6230188813862177777&hl=en&as_sdt=0,5
https://www.semanticscholar.org/paper/Genome-wide-association-and-differential-expression-Yuan-Xing/261a0603126bd4eacb5315fcc2eb9e520e040dfb
https://www.semanticscholar.org/paper/Genome-wide-association-and-differential-expression-Yuan-Xing/261a0603126bd4eacb5315fcc2eb9e520e040dfb


 


