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measuring cell density or biomass.

•	 Determine lipid content and composition using lipid 
extraction methods, such as Filch or Bligh and Dyer extraction.

•	 Analyze the fatty acid profile of the lipids using gas 
chromatography (GC) or liquid chromatography (LC) techniques.

•	 Quantify the accumulation of lipid droplets using microscopy 
techniques, such as bright-field or fluorescence microscopy.

Metabolic pathway analysis:

•	 Investigate the de novo fatty acid biosynthesis pathway by 
analyzing the expression levels of key enzymes involved, such as acetyl-
CoA carboxylase (ACC) and fatty acid synthase (FAS).

•	 Use molecular biology techniques, such as quantitative 
polymerase chain reaction (qPCR) or transcriptomic analysis, to assess 
gene expression changes associated with lipid synthesis.

•	 Determine the activity and regulation of enzymes involved 
in lipid metabolism using enzymatic assays or proteomic analysis [4].

Regulatory mechanism study:

•	 Explore the role of transcriptional regulators, such as 
sterol regulatory element-binding proteins (SREBPs) or peroxisome 
proliferator-activated receptors (PPARs), in lipid synthesis.

•	 Investigate signaling pathways, including the target of 
rapamycin (TOR) pathway or AMP-activated protein kinase (AMPK) 
pathway, and their influence on lipid metabolism.

•	 Perform genetic manipulation experiments, such as gene 
knockouts or overexpression, to study the impact on lipid synthesis 
and accumulation.
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for tailoring lipid production for specific industrial uses, such as 
biofuels or high-value lipid-based products.

Conclusion
The study of lipid synthesis in oleaginous microorganisms has 

provided valuable insights into their metabolism and cell biology. 
These microorganisms possess unique abilities to accumulate large 
quantities of lipids, making them promising candidates for lipid 
production. Understanding the intricate metabolic pathways, 
regulatory mechanisms, and cellular adaptations associated with lipid 
synthesis is crucial for optimizing lipid production and exploring their 
industrial applications. The de novo fatty acid biosynthesis pathway is 
central to lipid synthesis in oleaginous microorganisms. Key enzymes 
and regulatory factors involved in this pathway have been identified, 
providing targets for manipulation to enhance lipid production. 
Transcriptional regulators, such as SREBPs and PPARs, and signaling 
pathways, including TOR and AMPK, play critical roles in modulating 
lipid synthesis in response to nutrient availability and energy status. 
The cellular biology of lipid accumulation involves morphological 
changes, such as increased cell size and the formation of lipid droplets. 
The ER and proteins like perilipins and seipins play important roles 
in lipid droplet formation, stability, and turnover. Understanding 
the dynamics of lipid droplet formation and the interaction between 
lipid metabolism and cellular processes is essential for improving lipid 
accumulation and stability.
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