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The role of PFKFB3 in regulating angiogenesis under hypoxia

ZOU Rong. YUAN Yuan-zhi’
(Department of Ophthalmology > Zhongshan Hospital s Fudan University , Shanghai 200032, China)

[Abstract]  Pathological angiogenesis is the mark of cancer and various kinds of ischemic and
inflammatory diseases,especially in ocular age-related macular degeneration (AMD) and proliferative
diabetic retinopathy (PDR) , etc. Now, the drugs used for inhibiting this pathological angiogenesis are
mainly targeted at angiogenic factors such as vascular endothelial growth factor ( VEGF), etc.
However, there exist damage in neurons and some eye complications after long-term local inhibition of
VEGF, which drive us to look for other therapies. Recently,studies have demonstrated that endothelial
cell metabolism may also play an important role in regulating angiogenesis in a VEGF-independent
way , which makes it another possible new target for antiangiogenic therapy. In angiogenesis of some
diseases, the roles of 6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 3 (PFKFB3) was found as
the important regulator of glycolysis. This review summarizes the roles of PFKFB3, and discusses its
potential as a new antiangiogenic target as well as provide researchers with a clear and innovative
thought.

[Key words] PFKFB3; endothelial cell; angiogenesis; glycolysis; hypoxia
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ATP+F6P - F2,6BP F6P+Pi
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There are two different domains at the amino terminus and the
carboxy terminus,which is the structural feature of the bifunctional
enzyme. The amino-terminal kinase domain PFK-2 is capable to
catalyze the synthesis of F2, 6BP, while the carboxy-terminal
diphosphatase domain FBPase-2 is responsible for catalyzing the
decomposition of F2, 6BP, which is the functional feature of the
bifunctional enzyme. F2,6BP; Fructose 2,6-diphosphate.
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Fig 1 Structure and functions of the bifunctional enzyme
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growth factor beta 1, TGF-1p) M — WAk 1 £ %%
M 52 AR T 0 05 508 8% A E PEKEB3 f # s 3%
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In the nucleus, estradiol regulates PFKFB3 gene transcription via ER, high osmotic pressure through the P38/MK2/SRF pathway and
hypoxia through the MAPK/HIF-1 pathway. MiR-26a, miR-26b, miR-206, miR-449¢ affect the translation by direct interaction with PFKFB3
mRNA. Kinases MK2 and MAPK can also play a role in affecting the phosphorylation of PFKFB3 protein; APC/C-Cdk-1 exerts its function by

directly degrading PFKFB3. When these factors affect the synthesis or function of PFKFB3 protein,it will have an effect on the glycolysis process.
2 PFKFB3 #1735 #l %) 0 3f 8¢
Fig 2 Function and mechanism of PFKFB3
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The VEGF pathway and the FGF2 pathway can promote the
expression of PFKFB3 gene, while the DLL4 signal can inhibit the
expression of PFKFB3 gene,thereby affecting the level of glycolysis
in endothelial cells.

3 &4 4E K E B PFKFB3 BYiE 15
Fig 3 Regulation of PFKFB3 by angiogenesis-related pathways
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