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Hypoxia- inducible factor sand oxygan snsors
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[ABSTRACT] The erythropoietin(EPO) system was used to study the molecular mechanisn s asociated w ith the induction
of hypoxia regponsive genes and from these investigations the hypoxia-inducible factors (H IFs) w as identified as a key tran-
scriptional hypoxic regulator of EPO. Subsequent research has now found that a large number of other hypoxia-inducible
genes are alo induced by H IF under hypoxic conditions TheH IF transcriptional complex is a heterodimer consisting of an al-
pha subunit and a beta subunit Recently, two oxygen senr, oxygen-dependent prolyl and agparaginyl hydroxylation w ere
found, and it is the first time that the oxygen senor had been described for higher organisns This reviev focused on the
structure and functionsof H IF and the regulation of H IF proteins by hypoxia and oxygen sensrs
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Figl Gene structuresc! HIF
Both bHLH and PA S are essential for dimerizaticri and DNA -binding bHL H: Basic helix-loop-helix domain;
PA S Domainwith A and B repeats, anino-terminal (N) and carboxyl-terminal (C) nuclear localization signal (NL S);
TAD: Transactivation domain; D: T ranscriptional inhibitory domain
1 HIF-1 V EGF , HIF )
Fig 1 HIF target genesand their VHL HIF Mawell © ,
roles in oxygen hameostasis ,VHL H IFx ,
Categories Target genes H IFx sVHL
Glucose metablisn A IdolaseA , aldolase C, enolase 1(ENO1), ' H IFx ’
glucose trangporter 1, glyceraldehyde VHL H IFx H IFal
phosphate dehydrogenase, hexokinase 1 and 2, HIF2 PAS C ( PAS ) 200
lactate dehydrogenase A , phogphofructokinaseL , , ,
phosphoglycerate kinase 1, pyruvate kinaseM , , H IFod ,
glucose trangorts-1 and 3
Cell grow th Insulin-like grow th factor 2(IGF-2) , IGF (opD) VHL HIFx ODD
binding protein 1 and 3, P21, P35srj VHL )
Oxygen transport L eptin, transferrin, transferrin receptor, H IFx
or delivery erythropoeitin (EPO) , tyrosine hydroxylase, i V HL (9]
vascular endothelial grow th factor (V EGF), H IEad 2 N
V EGF receptor FL T-1, plasninogen activator
inhibitor-1, ous adrenergic receptor, nitric (NAD)  C (CAD) NAD ODD
oxide synthase 2(NO S2) , heme oxygenase, 'NAD HIF  CAD
intestinal trefoil factor, adrenomedulin, , H IFod
ceruloplasnin, endothelin-1 ,CAD
Others Cycto-oxygenase-2, collagen prolyl hydroxylase CBP /p300
o, presenilin 1 and 2,VL 30, P53srj, ETS-1,DEC1
2 HIF2 HIFxl ,  HIFo3 CAD
) HIFel HIFo2
2 HIF ) HIF CAD ODD
HIF , HIF [10]
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Fig 2 General reaction scheme for oxygen-dependent
hydroxylation by PHD /HPH and FIH-1 hydroxylases
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