2019 JUR £ B R R
Reviews and Monographs

)) )]s iR
Progress in Biochemistry and Biophysics
) '12019,46(11):1041~1049

www.pibb.ac.cn

REFESEF-1: HAEIEN AN
HMEHREER

%%,&%1,2)** ;;lgﬂ;%gﬂ‘gl,z)** 1%; ﬂl,z) /ﬁﬁaﬁl,z) ﬁg %1,2)

g&&ﬂﬂ&ﬂﬂl) %@éﬂ]‘{alﬁ) ﬁg }»%1,2) %,}*i/}?lﬂ :sfl; le,z)***

(0 R R B T R, K7 410008
2 R R REEIIRA T, IR D Ad 2R R R S A N e AR 5 R R T 00 %, KU 410008)

HE 2019434 IR AR Hilop ul B2 42T i - JUK (William Kaelin Jr) . #5715 - B4 e R BF L (Sir Peter Ratcliffe) Al
K@tk - #8140 (Gregg Semenza), LAZETL AT 41 A B HURIE 1 S ML L g Hh 9 B2 5k . AIR4AUA 2 11 (hypoxia-
inducible factor-1, HIF-1) 7£4H A8 N A LR A e PR T, TR R S s S R ek, Tl a4t s WL 4elBE 0
SRR . S iy SR AR i & I B RS . 1 HIF-1 (D AEI A2 B4 FpLHIE . 12 R Ab-15 A B AGR AR R A
SERFIEEA S . HIF-1 5909885 (protein von Hippel-Lindau, pVHL) . &2 1Ll (proline hydroxylase, PHD), HIF
I F (factor inhibiting HIF, FIH) SRR T ™% A7 5 IR IS . AR SCRES T 3 6008 DURRAFTH IS i, IR &

TR SEHE I, RGEREIA T HIF-1 K BT HLE] A HIF- 197 500 400 1 B SRS

KR KEETHET-1, 85, EPO, VEGF, VHL, PHD, FIH

FES%ES Q2, Q5, R3

20194E 10 H 7 H, Ui - LAk (William G.
Kaelin Jr) . %1% - $i4F e B K B+ (Sir Peter J.
Ratcliffe) FIA% % - F87 14l (Gregg L. Semenza)
AT 2019 4F 35 DU R A Fl 2 sl B o 2 AR R
AT 20 B SR R 3 7 sk S AL ) A Y 2 DR
ASRAEAAUAT WY, ATUENETZ S
5G& M ATP, i shiefibag i . s pligA:
FHFE HAR A A7 22 . LR 20 20 20 AREAR,
A W5 #  (Otto Heinrich Warburg, 1931 4F 4 Il
IRAEREE SRR ) R IE A A 2R L
IEHE WAL MM 75 ) R 7R Y 7E Warburg 2
&, WREEATAGE R T BRI 2 R B L A
HOZHE . Bk e . AR 2R T I N
A, HUREA QAN YIEE, YPUARREE TR
W, B 2 R A S M A TR SRS O A
Bf, AT LA aef— 2R 91 3 DR 3R 1) e AR SR s i 48 A G
WSRO . XA FHLTEAER LA, DA
KBTI U IS . IR S Hh s A P B

DOI: 10.16476/j.pibb.2019.0250

YER o

bR - PR LA B DTk R I T s N AR
AL HLE A% O F— IR R T -]
(hypoxia-inducible factor 1, HIF-1) . HIF-1 Z&1E N
L gufa A i & (erythropoietin, EPO) AY%% 1
IR 7 RGBS LR,
FUEFIE EPO SE R ik 2 B, DT 2F 21 4 At A
i, FEEEAERE T . SR I R R T
W A AL . AlE o BT BE R INER L EPO 2
MRk KB, 33 DNA H—Bo ¥ 51 nl LIAE
SRy it S5 T 1 B 5 2 T E L EPO Y SR IR R
ik 19924, FETTHLIESE T EPO JE[H 3 £7- 7
2 50 R AT B R T, JF BAATE SRS X

« [F 5 HRPFE R4 (81672993, 81772928, 81702907, 81772901,
81803025) F1 i B & H 4R Bl 2% %k 4 (2018113704, 20181J3815,
2018SK21210, 2018SK21211) %R H.

s FANEE—AEH . e B IHICR A

Tel: 0731-8480412, E-mail: guocde@csu.edu.cn

Yeks B . 2019-10-21, 352 HH: 2019-10-24




<1042+ EMUEEEYEER

Prog. Biochem. Biophys. 2019; 46 (1D

K 5 Z 856 R R s 0 , XAz 1 2
HIF-1 """ 1995 4%, F§[ 4L 48l i 21 7 A A5
HIF-1 E2 S R AA77E, i HIF-10 H1 HIF-
IBPIANMEHEZ I 1, X PSS AR 5 A PAS 1)
1) LA BTt - PR - R 5 A 1 5 . HIF-1B & —Fh 05 ka2
1K ¥ %% iz F (aryl hydrocarbon receptor nuclear
translocator, ARNT), H ik 5A R A5,
HIF-1a A4 2 H PO S UK 1023 2 4 A% HIF- 1o
(L R 0 T A fA 14q21-q24 . 55 A fir 4K
RFE AR v IR, AT 2 TR R B
HIF-1a 9 7 %16 il VHL (von Hippel-Lindau) 7£
HIF-1o3Z AR LS5 RVE T . 1998 A 5T ¥
J& 98 HIF-1o AT DL 8 72 3240 - 2 1 i AR i 45 1
fi, JFHIXAIT UMY L BER T 1999 4,

Pro(564) Pro(402)

s WEFMT

For AR e B I A e 9 1) 2 11 K DX VHLL S50 i 7 40 e
R, HIF-lo 3Rk, Mg Hiskik VHL K
FEYIpVHL J5, HIF-1o H B T 48405 A0 5 e S B0k
KRR UM B, XA pVHL 4 5 1Y HIF-1a
1 I 0 201 75 il 2 R 2 4L i (prolyl hydroxylases,
PHDs) [W¥RIAIERAAAE R AT 1, FFF 2002 4
% N HIF-PHD #4571 A= fklife 7

SR S AL R T B AT A A
AFammpLE (K1) . BEE FIER AR Wk R,
HIF-1 (1) A 2R B 2 R B, HIF-1 Bk T 9/
I EPO JE[H KB4, BXF Z ML RKEA
M) 00 EET,  HIF-1#E 50 A 1 Bl R A B
fift, AR IETAN ] HIF-1 DRE I 25 Wk 23 it 22 Fhge
FRITRL

EPO AR —— R

: BRI

Fig.1 Mechanism of HIF-1 maintaining cellular oxygen homeostasis
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Hypoxia—inducible Factor—1: a Key Protein for Cells Adapting to Changes in
Oxygen Supply’
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Abstract In 2019, the Nobel Prize in Physiology or Medicine was awarded to William G.Kaelin Jr, Sir Peter J.
Ratcliffe and Gregg L.Semenza for their discoveries in mechanism of how cells sense and adapt to oxygen level.
Hypoxia-inducible factor-1 (HIF-1) plays a key role in this mechanism. It can act as a transcription factor to alter
gene expression and adapt to hypoxia by increasing oxygen carrying capacity, increasing blood supply, and
changing metabolic patterns. The function of HIF-1 is also regulated by various mechanisms: ubiquitination-
proteasome pathway degradation and inhibition of transcription factor activity under the action of tumor
suppressor proteins pVHL, proline hydroxylase (PHD), factor inhibiting HIF (FIH), efc. This paper summarizes
the research results of three Nobel Prize winners, and introduces the latest progress, systematically expounds the

regulation mechanism of HIF-1 and HIF-1 mediated cell adaptation to hypoxia.
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