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Sterol regulatory-element binding proteins (SREBPs) are a family of transcription factors that regulate
lipid homeostasis and metabolism by controlling the expression of enzymes required for endogenous
cholesterol, fatty acid (FA), triacylglycerol, and phospholipid synthesis. The three SREBPs are encoded
by two different genes. The SREBP1 gene gives rise to SREBP-la and SREBP-1c, which are derived
from utilization of alternate promoters that yield transcripts in which distinct first exons are spliced
to a common second exon. SREBP-2 is derived from a separate gene. Additionally, SREBPs are im-
plicated in numerous pathogenic processes, such as endoplasmic reticulum stress, inflammation, au-
tophagy, and apoptosis. They also contribute to obesity, dyslipidemia, diabetes mellitus, and non-
alcoholic fatty liver diseases. Genome-wide analyses have revealed that these versatile transcription
factors act as important nodes of biological signaling networks. Changes in cell metabolism and
growth are reciprocally linked through SREBPs. Anabolic and growth signaling pathways branch off
and connect to multiple steps of SREBP activation and form complex regulatory networks. SREBPs
are activated through the PI3K - Akt - mTOR pathway in these processes, but the molecular mecha-
nism remains to be understood. This review aims to provide a comprehensive understanding of the
role of SREBPs in physiology and pathophysiology at the cell, organ, and organism levels.
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Fig. 1. The sterol regulatory element-binding protein pathway. (A) In the presence of sterol the sterol, SREBP2 - SCAP complex
is retained in the endoplasmic reticulum together with insulin-induced gene proteins (INSIGs). After transport to the Golgi,
two proteolytic cleavage enzymes, site_1 protease (SIP) and S2P, release the N-terminal domain of SREBP2. Proteolysis of
SREBP1 is not strongly sterol-regulated, but rather is inhibited by polyunsaturated fatty acids (PUFAs) and induced by
insulin or high-glucose conditions. (B) Nuclear SREBP-1 and SREBP-2 proteins were shown in induced condition, respectively.
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Fig. 2. Nutritional and growth signaling to sterol regulatory element-binding proteins. Anabolic states activate SREBP-mediated
lipogenesis. As nutritional and growth signals, insulin and growth factors via the PI3K - AKT pathway link to the mechanistic
target of rapamycin (mTOR) pathway, which leads to SREBP activation. There are multiple signals that activate mammalian
target of rapamycin complex 1 (mTORC1) leading to regulate ER-to-Golgi transport of SREBP-1. Insulin-dependent pathway
is required for the processing of SREBP-1c and maximal lipogenic gene expression. In obesity, enhanced phosphorylation
of mTOR partially contributes to increase SREBP-1 activation and hepatic lipogenesis, too. Insig, insulin-induced gene; IRS,
insulin receptor substrate; PI3K, phospha-tidylinositol 3-kinase; S1P, site 1 protease; S2P, site 2 protease; SCAP, SREBP cleav-
age-activating protein; TSC, tuberous sclerosis complex.
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Fig. 3. Lipotoxicity mediated by sterol regulatory element-binding proteins. Energy state-dependent regulation of SREBP1 activity
is at least partially attributed to mechanistic target of rapamycin (mTOR), whereas SREBP2 is part of an autonomous feedback
system for sterol (product) regulation. Lipid metabolism in fibroblasts and hepatic stellate cells (HSCs) is an emerging issue
related to fibrosis. Lipotoxicity such as steatosis, inflammation, fibrosis is a final common pathway to organ pathologies
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