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Introduction 

The principal extracellular factors controlling metabolism, proliferation, and development of microbes, on the other hand, 

are nutrients. Nutrients can also cause regulatory changes in multicellular organisms in some circumstances. One well-

known example is glucose-induced insulin release in pancreatic islet cells. Hormone-like extracellular messengers can 

also elicit regulatory events in microbes in certain circumstances. In yeast, a well-known example is mating pheromone-

induced cell cycle arrest and subsequent commencement of the mating differentiation pathway. In this review, I'll try to 

give a quick rundown of a few signalling channels that budding yeast uses to communicate information about the 

extracelhlar environment to the metabolic machinery. From very specific extracellular signals, such as pheromones, to 

highly unspecific signals, such as the nutritional status required for growth, information has been viewed in a broad sense 

[1]. 

The specificity of signalling pathways generated by key messengers like as hormones, growth factors, and pheromones is 

a huge advantage in researching them. Nutrients, on the other hand, have an energy and/or substrate function in addition 

to whatever regulatory functions they do. This makes it more difficult to figure out the mechanism of action and the 

signalling pathways involved in their regulatory effects. As a result, the first question that any nutrient-induced 

regulatory event raises is whether the observed effect is a result of the nutrient's function or if it is independent of the 

nutrient's function. Many of the regulatory actions caused by nutrition necessitate at least partial nutrient metabolism. 

This suggests that the signal transduction pathway is triggered by a metabolite produced from the nutrient rather than the 

nutrient itself. 

Recent research has revealed that yeast cells have signal transduction pathways that are similar to those of mammalian 

cells. The fact that these signalling routes are used for different goals, i.e. the initial signal and the end target(s), appears 

to be a significant difference. This raises intriguing concerns concerning the evolutionary origins of common signal 

transduction pathways in higher eukaryotic cells, such as the CAMP and phosphatidylinositol pathways [2]. We believe 

that nutrient regulation was a significant source of signaling pathways in early evolution since nutrients play such a large 

role in regulating microorganism growth, metabolism, and development. In yeast cells, glucose is unquestionably one of 
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the most important main messengers [3]. In terms of its drastic and extensive impacts on cell metabolism, as well as the 

action mechanisms involved, the effect of glucose on yeast cells is similar to that of hormones on mammalian cells. 

Adding glucose, or comparable rapidly-fermentable sugars like fructose or mannose, to Saccharomyces cerevisiae cells 

growing on a non-fermentable carbon source like glycerol or ethanol, or to stationary-phase cells, causes a range of 

regulatory effects. Several enzymes and transport proteins are rapidly activated or inactivated at the post-translational 

level, whereas numerous genes are repressed or increased at the transcriptional level [4]. Many of the genes and enzymes 

that were down-regulated are involved in gluconeogenesis and respiration, whereas many of the components that were 

up-regulated are involved in glycolysis and stored carbohydrate breakdown [5]. 

 

Conclusion 

The study of signal transduction in yeast is currently expanding at a breakneck speed. Thanks to the power of yeast 

molecular genetics, new signalling pathways are being found and unravelled at an incredible rate. As a result, rather from 

being an area where routes found in mammalian cells are simply validated, yeast research has recently evolved into a 

source of new signal transduction pathways. In the areas of nutrition sensing and nutrient-induced signal transduction, 

yeast will most likely become the primary model system for eukaryotic cells. Despite significant progress in the 

identification of new signalling route components, the physiological relevance of many well-established yeast signalling 

pathways is still unknown. The Ras-adenylate cyclase and protein kinase C pathways are two such examples. As a result, 

greater study in yeast physiology is urgently needed. There is a general dearth of information about systems directly 

engaged in sensing environmental elements, such as nutrients and physical agents, with the exception of the pheromone 

route. Cross-talk between signalling pathways is also a relatively new field of study. Pathways triggered by a 

combination of a fermentable sugar and all other nutrients essential for growth appear to involve a sophisticated sort of 

signal integration of which we presently have no understanding of the molecular basis. In the fields of nutrient-induced 

signalling and cell proliferation regulation, yeast will most likely become the primary eukaryotic model system. There is 

a general dearth of information about systems directly engaged in sensing environmental elements, such as nutrients and 

physical agents, with the exception of the pheromone route. Cross-talk between signalling pathways is also a relatively 

new field of study. 

REFERENCES 

 

1. Alex LA, Simon MI. Protein histidine kinases and signal transduction in prokaryotes and eukaryotes. Trends 

Genet. 1994;10(5):133-38. 

2. Bailey RB, Woodword A. Isolation and characterization of a pleiotropic glucose repression resistant mutant of 

Saccharomyces cerevisiae. Mol Gen Genet. 1984;193(4):507-12. 

3. Antonsson B, Montessuit S, Friedli L, et al. G Protein kinase C in yeast. Characteristics of the Saccharomyces 

cerevisiae PKCI gene product. J Biol Chem. 1994;269(6):16821-28. 

4. Yoshida S, Ohiya Y, Nakano A, et al. Genetic interactions among genes involved in the STT4-PKC1 pathway of 

Saccharomyces cerevisiae. Mol Gen Genet. 1994;242(1):631-40. 

5. Werner WM, Braun E, Johnston, et al. Stationary phase in the yeast Saccharomyces cerevisiae. Microbial Rev. 

1994;57(5):383-01. 


