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Abstract:  Alzheimer’s disease (AD) is a progressive neurodegenerative disease. With unclear causes and gradual onset,
its diagnosis, treatment, and prognosis remain a great challenge. Therefore, it is increasingly important to clarify the patho-
genesis of AD. Early growth response factor I (EGR1) is a nuclear transcription factor that is related to cell proliferation and
differentiation and involved in regulating the expression of various target genes in humans. Studies have shown that EGR1 is
significantly upregulated in the brain of patients with AD, and is enriched in neurons with a high density of neurofibrillary
tangles, suggesting a close link between EGR1 and the development or progression of AD. This article reviews research
progress on the role of EGR1 in the pathogenesis of AD from the aspects of 3-amyloid peptide, abnormally phosphorylated
tau protein, cholinergic system dysfunction, regulation of the aging process, and cell inflammation, aiming to provide new
ideas for the clinical treatment and research of AD in the future.
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Bi] ZR ¢ 165 3R 9% (Alzheimer’ s disease, AD) A4 55 &l
SR IRAT PR HE R R AN, B 22 UL () B 225 LR 4
TR FU DR R B, b B JE R A IR (amyloid
-B peptide, AR)TULAIE Y 4FBE (senile plaque, SP)Fl
20 i P9 S R R AL Y rau 2 1 2R AR UM 22 4T 4EZE 45 (neu-
rofibrillary tangle, NFT)#% 1A 4 AD & % (9 1 .0 ik #1 3R
B A A BFITIN A AD Y & S5 H A RE A8 R
GE SR AN E SEHLA A OC S AR U A KR
A 1 (early growth response factor -1, EGR1) 5 AD A&
PERIIT ST 8 52 G0 , A FFEIESE EGR1 nlE A 2 E AR
Az R tau 2 U BEIR 1L A S IHBR A 2 R ARG, 2= 5
PR ETRT 5 S A AT 5 2 Fh AL RS2 e A e
Z 5 AD W R . AR EGRY 45 #  Tike o0 fii
LA S AD KA SC LG A T4k, JF 2 e
Aok EGR1ARIEHY AD RIS ) J5 1) A Lo
1 EGRI1%5A
1.1 EGRIHEWFHHE

EGR1 T 1987 4F ££ /I B PC12 4 Jfd v ¥ U & SO 52
B A NARGL T NG ik 5q31 I, J& T B 20 7 07 5 1A
(immediate early genes, IEGEs) F & — 55, EGR1 X
FR A NGFI-A | Zif268  Tis8 il krox-24, J& —Fh 15 41l g 34 5 |
S R SR, BA DNA 2550, = SR 40
MR E AR oAl PR TR S A 2R A e B

AN EGR1 B (45 XA 245 sk K 1 456
AR TE AL E 1 1 (activated protein-1, AP- 1) .SP1.
cAMP 2 v o4 (cAMP response element, CRE) M IfiL 15 2.
W TG (serum response element, SRE) {7 55 . EGR1 )3
B F LiiF iR A 34 EGR1 454 1 45 (EGRI binding site,
EBS), EBS il SP1 B AH AR HITE A EGR1 1 [1 B 5 15t 4
THLE . EGRIHE KRR b X8, G idh 73+ o iy
80 kDa. H 543 M2 LR WA DNA 25 & 8 H . EGR1 4K
F1 E S T A RELE 25 A 4 L 2 3 AN 1RU) B AR (RS 3l
FHE S GCIFHIM DNA 25 A48 P4

EGR1 B TEAE YA b )z 3k  FE R EL 401D i
2 L | P 200 D R A IR L 40 1 U 2T 4 240 4
MR AN I IIAT #2365 . EGRI MY 235 1] 32 875 45 405 A R 4
(PR RS 5 L RAE DY VR BRI | ph 2
J5t &4 (reactive oxygen species, ROS)%M‘O HSEE
f9 92 , EGR1 5 PR 7 il 8/ BB 33 52 7 1) 4% B (O L FRAR
Ji O i A S AR A TR NS SN 4 A BRI 21
(S u) RS , L B ARIK . EGRITEIEH HH
N h AR )z B AW T RE  (EE R AR LA N
J5 R 22 D 90 A, A1 7 A BRI o e J5t
BTN A A, A2 A B A BT B B B 20 A

VAT LA B s S 4
1.2 EGR135AD%%%

EGR1 AT LLUSE 4 B8 T~ R 105 A7 O 4 2 DR RN 40 fiEg
K7 3k, A5G TGFB1 . 3 L K PTEM | p53 1 il it
(p53.p73) %1 EGR1AE IEH A K Hh A 2 35 7K ST AR X
B AEAE R 3 55 0L AR 4 45 22 o g YR 05 T
BV 1T AR IR A OB IE S AD R AH Y
FEGER N E FOR AR a0 T 22 4 A F R
AD B9 24 % AL 31 N1 T JE N RGAREAR, R
EGR1 1Y 3k K -5 5 15 T b 25 21 2 95 25 A 0 o
FREEAETE IEAHSC , Ui EGR1 3% 8 5 AD Yk e %5 1)
FSE S A AT ST G H, AD B K 1038 L T
PR 28 50 H EGR1 1Y mRNA F 55 4 4%, H EGR1 & A 18
NFT % m g & £, i HiEEF APP/pS1H
1 3XTg-AD /N BB (4 K Jil o EGR1 7K+, 1fif Qin
S5 & B, W EGR1AY 2 15 1T LIAT RO AD /L
TR A tau 2 1B RR AL AN AR ZK -, HH (498 58 /)N RS
B2 ) FIC A2 BE 1 (HCGE N AT T RE . L IR 5T 1Y
EGR1 /) 5 238 SN T REAHOC , fE AR N i 3R B
EGR1 47 A ES EINFI D) R A , LA B HoAth AD FLREAR o

DL ARG HIIESE EGR1 R A2 55 & AD 1) &
5, I H Ik e I 28 AD BT , (H H: BRI/ T AL
HilA Reift— R R
2 EGR1Z5AD £RHVNH
2.1 RFABERK

MR 35 12 R 2B AR R 2R BT, K v ) AR EAR B IA
S AD KRR ALENS S . BRI, B A E R RE T
R 1 247 B 1 (B-site APP-cleaving enzyme -1, BACE-1)
& AR A B R b Y OC B | 38 w4 ] BACE-1 BHAS
ABFPEAE UCMIAIY AD I EEF B " [HSHER
()2, Qin 253 S R IT & B, 5 B AR RL/NRUA LE , B =
EGR1 A9/ KM BACE-1 1 AB 7Kt AR ; 75 46, b
PN B D AR A 2 0 EGR1 S , EGR1 5 BACE-1 3
7454 A S BACE-1 7E# £ 0 b il 263k, ink 1
AB A o FEIREIh SR Rl 28 e 4 i 4 ) BACE-1 1) 3%
ik, ETHEGRI B Fk Xt AR UUALARE LT e o TR,
B 1) R /N BT S R B EGR1 AT LI BACE-1 1935 3,
WA AR KT B AD /N T Ag . |
IRHEFE LS SRR EGR1 J& A bl 28 R 58 h BACE-1 1Y
WS AT, 938 30T BACE-1E#E AR &l LAb, JEH
Ff 25 1 17 4R (amyloid precursor protein, APP) AJ LT
EGR1 (235, T A5 APP /N BUR INFETE EGR1 i3 %
IR XK EGR1 Y BACE-1 {4 FE APP 4 )i AB
DL K APP B #E 300G EGR1 YR E 52 1 7] 58 J2 i 8 AD
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o 155 8 R E L L I AT e 2 i — 25 ST X6 e e A5 14
B Y SR
2.2 {gi tau BEEABEERIL

I PEBEIR ALY tau 25 R R 02 AD RPN A9 A 14 i 2
FRIEZ— Il /D tau 25 I BERR TL 2 SE 22 AD & 1) o 2 4%
Y, Lo %E 2 5E i 43 HT EGR1 2 2238 14 K BRI 25 ) 2%
P28 T 4 MY, DL B EGRY B PR il o B A K g, & 3
EGR1 A # ] 235 38 2o ] A6 £ 11 3348 5 (cyclin-depen-
dent protein kinase 5, Cdk5) FEE 1 w5 i i 1 (protein phos-
phatase, PP1) B AL A2 2 tau 85 0 B IR 1L AT 0 L
BRI X R EGR1 J2 tau 2R FIRE R TL 19 14
WIS AT, 3275 EGR1 AT BEil L EGR1/Cdk5/PP1 {5 5 i
BEVE T tau 85 ABERR L, HEMIS2 0 AD B SRR . S 4h,
I RAE , Thr231 457 55 A9 tau 2 FUBERR L7 AD A5G tau
T RE R PR OCHEAE T, 52 CdkS FUHE L5 i e
(glycogen synthase kinase 3B, GSK3B) ¥ % , Jf fit /¢ Hi
GSK3B BRI . GSK3B HAT IR 54k , iR 1k
2o CdkS BEIR AL Y tau 2519722 Qin %7 Y BF 58 ©3IF
S, EGR1 X GSK3B By 6 P JC s, (H UL Bk EGR1 # ik ]
AW 2 A Thr231 A tau 25 F A9 BERR 1L, W] EGR1 3
Cdk5 T %R Ak 19 45 11 AT BE = GSK3B M a sh Bl 1. BL 1
SRR EGR 1K 5 T il i EGR1/CdKS/PP1 {5
T AT AD K Y tau 3 BERR 1L, O H GSK3B A A]
fi & EGR1/CAkS/PP1 A7 5 s (9 41 43 , [l it 2 45 taw
EHBERRAL YT
2.3 NrSIEEBEME REIRERER

AD SEE WY IBRRA 22 R GE D RE A A W] 0 A B, R
& T Ay R T i N ) LB RE BR80T e R iX
AD BE R ICAZ T 2 e R IR A 0 A
WFFEUESE , EGR1 BE % 4 2 98§ B4 £ Ik I 52 14 (musca-
rinic acetylcholine receptor, mAChR) i#(i% , 17142 2 1t AH 75
MG fiff (acetylcholinesterase, AChE)JEN )ik, &5 K
JIEL R A 28 R GETE B2, Nitsch 252738 1 I e s 06
JR BT T A B, EGR1SE AN T A4S DNA U T 51
ghg, AT DL E RN ACKE J3 2h T 5E 5t s i 4 R 5t
T BT AE A 2850 . T AChE BT LA K B 55 CA L IX
BN IEYE AR £F4E BT BURTDTAR , DL K5 | R A 28 00 K f i
P8 ARSI, EGR AR /NI 14 #2285 240 i v ik
I c-jun, R4 T=, LS5 R4 7%, EGR1 7T g
I 36 AChE 5 PR 3% 36 A 40 f 08 1, 5 SO 08 e 28 ik
AChE MY TE 1.5 2 Bt BE 6 (acetylcholine, ACh) [ i i i
M2 TR AN AB VIR E IS, 2 AD SR H IR
e R G RE R
2.4 SHRAEREERF

IR MR R PE AD fe B AR R TS AR A
R LRI RE ISR R AR S Y A L B Y 1

- 90 .

N, S Z R A KR F 1 224K (insulin-like growth factor 1
, IGF1-R) T I { 538 4% £ 7 i A1 B AH R P
(R v 2 A A Y LSS 2 B, EGR 1
IGF1-R I J& R #2238 F2 32 A p75™™ i p75™™ 1)
VT A Z R AN 5 S i AR R e Bl A R S AR
BRIETA5 S, YIBR EGR1 GBS A S BHLIKT p75™™ (14 3%
K0 AD /N B TR A AR Y AR LAY L DL A
SEULI, ECRLE i iR p75™™ il 26 35 e P 45 55 dh
ZIGF1I-RA- S 2P B EZE AR
2.5 ‘RAERAE

BUEHE W], AR UURRE | A /I Jot 40 i A 5 1 2R A S
N7, S ECAD HE R 2 0 e L A BE R Y
Yan 25 BF5E 2 W1, EGR1 DR (305 8 1 10048 b 8
AR5 . Gird 2505971 AR 21 THP-1 SA% 40 i, & 3R
EGR1 ) DNA 255 16 9k i 25 35 , H-f THP-1 S 41 i
PN A F (TNF-o FITL-18) AL F (MCP-1 . 11-8 £l
MIP-18) (3L Rk B8N . Yao 2573 1o %58 1 1T 7% 52 06
(EMSA) &, EGR1 ] LA TNF-o i3 31 7 X 38 [ A4 037 15
4. WA EY,EGRI 5 H A 5% 7 (ATF-2 . c-
jun.Ets Elk-1 1 SP1) 7E4& N Al TNF-o 5 3 7255 B
W T2 AW, BOE BVEAN I P TNF-o LR S 3
$E78 EGR1 AJ REAE A 7 i DR 02 0 40 i e il R TR 5
5 AD (& HLH, 706 EGR1 A 7] fE R A B0 3E AD #22
RYGE G MAE R A R i e TR TR A .
2.6 Hfth

B ERHLRIA A DT 2T 3R 2 EGR1 18 i 845 /3 5 fih
I GABA R WL 3k , 50 rh AR (& 3 24 AT (1 RE T
MM E AD UG HAR EE . EGR 1L AT LLid i 4% HO-
LR 25T K Rz o b 2 FS B R 2R, DT o7 S 400 i
REPEFNRAE CEALAP A PR R | 1T EGR1 Bk = REAE 31 i
KB T HO-1 (%35, T I 38 i B p B R0 eak,
BRI SR A ] (LTP) 500 22 28 il v] S P A S R R
LTP 5 % 1] DL BOA R 6E 1 T B B9 AD 1R
Jones 25 HF 5T F B, EGR A4 22 15 X e 3] 2 fnh ] 98 e
fia] K 300 2 fh o] SR () 5 78 DA K A2 S s AN T Y
Bt = EGR1 /N R I 5 A LTP A ICIZ Bk G L $0R
EGR1 20 AD 3 BN ARNCAZ 5 H B 5 rp A b 22 58 fih
AT SR IR AR DA G
3 RBE

H i 2B BF 8 2 B IESE EGR1 B 3A 5 AD &
i B UTIAF G | 302 22 OB X A D (4 JiE Rtk BRATE 5% R R T
TERA EEMIERE L. B8, ECR1 5 ZIRTT R,
(4 R JEAH DG, R EGR 1R 17K A AT Rl Bk i oA
B 532 B 1 2 5 10 T B AR W AR AR s Hk
EGRI1 AT LMEAIGIT AD I8 A5 30 L 40 10 VR 9T 29 .
Ik [R] i 6 25 0y S o e 2 EGR1 Kk A N AD YA

receptor
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JPHIE T %, RIIL, SRR EGR1 Z2 36 M0 X6 1915 538 i )
Hsgma R IEAMSE , WF o] ASE AR N EGR1 23K 18T
RIZGW) IR TF A T2 4 AT 2 S BAIRIT TR
AR B AT AT X EGR1 4 1Ak WAL A HR 2R 1t R 5 42
T, HX) AR EGR1 KGR =Wy (AR FE s % AD 22
DI R Ho A b 23R A5 00 1 A AL ) FIG R TR Y7 A —
e e
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