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[ Abstract | P53 is a key factor encoded by the TP53, and it prevents cells from becoming cancerous and has a wide range of
powerful functions. p53 is found to play an important role in inducing DNA repair, apoptosis, cell cycle arrest and senescence,
and the loss of these functions does not abrogate P53’s tumor suppressive activity. Metabolism is the basis of life, and metabolic
abnormalities can lead to a variety of diseases, including tumors, and is one of the main drivers of cancer progression. It has recently
been discovered that P53 plays a key role in regulating metabolism. P53-mediated regulation of cell metabolism is a fundamental
mechanism controlling cancer occurrence and development and contributes to its tumor suppressive activity. Here, this article
reviewed the relationship between P53 and glucose, fatty acid, amino acid and nucleotide metabolism, and discussed the complex
mechanism and the latest research progress of P53 in the metabolic regulation in tumor development.
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Fig. 1 P53 regulates the glucose metabolism

The P53 regulates the transcription of RRAD to inhibit GLUT1 translocation to the plasma membrane or limit the activation of PON2 and
NF-kB to downregulate GLUT1 and GLUT3, respectively; P53 can also directly inhibit GLUT 4 and GLUT12 expression to reduce glucose
transmembrane transport. Moreover, P53 inhibits glycolysis and thus cancer cell growth through various ways. TIGAR: TP53-inducible glycolysis
and apoptosis regulator; ADP: Adenosine diphosphate; G6PC: Glucose-6-phosphatase catalytic; GK: Glycerokinase; AQP3/9: Aquaporin 3/9; PCK2:
Phosphoenolpyruvate carboxykinase 2; PDK: Pyruvate dehydrogenase kinase; AMPKf: AMP-activated protein kinase B; Sestrinl/2: Antioxidant
genes 1/2; PTEN: Phosphatase and tensin homolog deleted on chromosome ten; TSC1/2: Tuberous sclerosis complex 1/2; IDH1: Isocitrate
dehydrogenase 1; TCG cycle: Tricarboxylic acid cycle; a-KG: a-Ketoglutarate; G-6-PD: Glucose-6-phosphate dehydrogenase; P53/G-6-PD:
Combination of glucose-6-phosphate dehydrogenase and P53.
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activated protein kinase B, AMPKS) . HrEfLIE
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inducible factor-la, HIF-l1o ) 375 FLER I S A
(lactate dehydrogenase A, LDHA ) , NHi{R7E
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Fig. 2 P53 regulates lipid synthesis and metabolism in tumor cells

A: P53 regulates lipid synthesis; B: P53 regulates lipid metabolism. P53 suppresses adipose differentiation and adipogenesis in tumor cells. P53
promotes FAO by activating MLYCD and PANK 1. P53 promotes FAO by activating MLYCD and PANK 1. P53 suppresses sphingosine kinases 1 to

regulate S1P metabolism. Lipin 1: Homo sapiens lipin 1.

2.2 P535FAO

FAORMLIARE BRI Z —, W Z2KNIE
15 18 4 1 1 2 B3R 7%, WangZs BRI
P53fEHEFAO., PS35I TG N — BEATBE AR
fitf ( malonyl-CoA decarboxylase, MLYCD )
FIPANKI, 422 bk O BERIEA R & B IF 32
HER JF R 8 2 RIS AT R (reduced flavin
adenine dinucleotide, FADH2 ) Flif 5 YR Tk iz
MRS — MR (reduced nicotinamide adenine
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