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Fig. 1 The UPR pathway, triggered by ER stress
E 1 ER RN 587 UPR @
2 ER Wi kBN, Grp78 S REMAITSEAL S, 5 PERK. IREl. ATF6 735, 3 4l ik KIS, a. PERK ¥ elF2q WAL, Wi
1H elF2 J2 il I ) elF2B Ifi /8 TRl e N R, LA RIT 2 E A=k, ek A7, RIRE ] A ATF4 KI5, ATF4 3F A4
Wiz N, 55 CHOP ik, #RJ5{idl TRB3. GADD34. EROla Ki&, il BCL2 #ik, {4, (HILrp TRB3 )il i 4 s it il
CHOP MiHi# 1. b. IRET K JGTE PR XBP1 mRNA B A H WG PER sXBP1, J5#& BEA K NE SEITE ER 118 5 E 0 P58™,  — FHin] LU
{40 /A7, IRE1 J& R L@ IRE1-TRAF2-ASK1 il 530G INK 5140 I g4 1. c. ATF6 HENmI/RIEARN, S, BEILbZIP, Whist A,
HENKZ N, WS XBP1. CHOP. Grp78. Grp94. & [ T — fiid it 57 A4 iy if 4 Uk 48 2B A7 . VWM I B0 55 B8 & th -1 EIF2B %248 BT 34,

PMD/HD/ADSCA/CMT/AD ¥J47-4E ER NIUR V.
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% f# & 1% (ER-associated protein degradation,
ERAD)KIH BRE DT 8 1 8 5. AR N o Y
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(HD). A i/ A5t Kl (ADSCA) 5.
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elF2-GTP-Met-tRNAM* [ T8 Bl A 85 [ 5 &5 Jle 2 B
L H 72 05 A 5 I8 1R i o B A7 e, A4 A
DUZEAE. HEREE ER MO 0E BA B F s
T HESLIL R 5 AERR e 3 7 A1 I 60l elF2a 1K
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i —Fh cAMP Jx N 7T A &5 & e 5k X F- (C/EBP),
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and DNA-damage inducible genel53), & [Xl #% 5% 7K
PRI, CHOP & WA BT = A5 5
gy,
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&% ATFG6 J2 i % M0 5 P 58 28 1R ir B (bZIP) e ok [
T B R 1 0. P ) B 1 T & 52 FE
Jri, ATF6 55 BiP & [170 &, B /RIEEAR N 2k
B bzZIP, oA EIEL. B ATF6 # A
MMRZ N, 5 e T UPR ¥R K S 35 7 X ) ER
M W TG (ER stress response elements, ERSEs)
A P & 5 1 & WY JT 14 (unfolded protein response
elements, UPREs) 4 &0, {2 7+ £ 18 Grp78.
Grp94. AR G . CHOP RSk 1
XBP1 (X box-binding proteinl) (] %15 . H B IAN
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{ii\ #5973 (Pelizaeus-Merzbacher disease, PMD) &
R X OB RE EEAR I B, AT Xq22.2
1 25 [ 5 25 1 1 (proteolipid protein 1) [ 2 it F
PLPI [, GRE AR, g5
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FHRAY, 1 50%~70%. PLP1 [\ HE 5 K 548
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RV, M2 2K ) e 1) i 2k 58 AR 1R 2 Y T 4R
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PR PR AR B B8 /S 2L 5F 2K I (autosomal
dominant spinocerebellar ataxia, ADSCA) %% . HD
SR DA IRAT R 2 —. HOImIRERR
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PEJR, SRR RN IR k248, HD 14>
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SEHOR o B, & AR A T 4ple3, G %
HuntingtonZE [ (Htt). CAG HL& ¥4I 574 1 a] £
PolyQ (£ ZRAF 2 ML) 1vs BEME e Kk 1 A 45 5848
) 5 S £ 1 (mHt) 75 2 0 N HERL. AT 9T ER
By, mHtt A7 LL¥E BER K. £E 111 4> PolyQ ik
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G WAIEAR PR R AT S IR AR SO U, 1159 T 4
A SRR AT S e SR I AR, AT ER R
B BRAIS,  ATTTSE N T 40 s s Uk, Bl S
40 ffw R U T2 B0 ADSCA AL $5 SCAL ~21 W
A Horh SCA3 A WRI 2 — . I K E 2R
AHEATVEICTE R, AT REAT HEAAR SN FOEAR . AT R
i UL X HEAA R 2 52 . BL 4R Hubener 55 BVE 50
SCA3 /) U2 ataxin-3## B K K I ER A 21
I B N, AEL S A AT A R IR A 2 5 ) BB o
CHOP A Grp78 ) mRNA £IAf i, #/R8 ER
R PR I
24 TS EES EHEENELEE

JHE & WL 25 45 JiF (Charcot-Marie-Tooth disease,
CMT) X FR izt & 1 32 3y 8 it 4 22 94 (hereditary motor
and sensory neuropathy, HMSN), J&—2&% L1
Fl i 2 BR L PRI E A0, 0975 22 il DA B2 2R (118
PEREATPE e A b, =R AT Y L
T WUAZES . T SO ok A S H &8
R Srw it =K /L UEZSOnE 7 N - L s e A I T
QO AR AL R O AR R AR R X
L. L AR BB AL Y CMT T 24 W,
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7 A0 N R £ A L R RAR P 2, DA R I
B RPN 3. CMTIB J2& i1 T 88 5 b 45 (1 PO
(MPZ/P0) 58 22 i 80, L 5F 63 A 22 % 1R k2K
(POS63del) (1) £ 1 JFi2x 7 ER W HERL. MPZ 2 4
PR BEEG (1 E M . TR B MPZ (5848 ]
S| i 7 4 ) ER N ¥ e MY B4 Trembler-J
CMTD /™ BB Hh 1 5848 AT 4L MPZ B % C i )
GKYE, ATRAR R AR T A0 ER i,
FUi )7 ALY UPR BEB9. CMT1A 5 ] 24
B 22(PMP22) AL 4% DU E 52 47 ¢ . PMP22
e MESN A A R ok SRR N RE A,
FLAEI 7 40 M (v & B A A R E R, 3 EOO T
I TE O SRR 22, PMP22 BRI 45 D5k
AR BB A Rk A, IR0 T 4N L P AL
HARMAEM. iRy, JHEism et
AT LS TR 1 4 455 1) A 1 5T DA A JoT D) 38 31 B
W S S At it 0 At R PR 0 T 9 LG R poleul16Pro 1)
TRAR 7 B0/ B i 32 3 AR,
2.5 ERMHSMRKEEHFN RHRLR

TERI 7R 2K 5 BRI (Alzheimer's disease, AD)Ji A
K o AT DL 2 4F B (senile plaques, SP). £ 04T
o 2 2k (neurofibrillary tangles, NFT). i & Al =
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SEMX A IER. AE AD R R ML G
ORI, A2 BV, SRR NN,
JEC IR R LT O B 2 B, HER T B AR
R ER R EBUE v 5 AL AR 2L, [F
I AT B TG MR I PR, O Tk e s KA
ZEAR5E, UPR B ME. @ — L5 1 1F
{840 Bip/Grp78 ¥ L H B S, il PERK 1#
PRt eif2o BERRAG LAHI S (RIS A B, T id
IR AL INK FTGE A7 T ER ¥ caspase-4/12 {4
HE TS, SP Y AD [ A5 RN g 55 U A 5%,
HAEE I 2 B- JE M FF 45 H (beta-amyloid, AB),
AR H & I TE R FE 1T R 8 F1 (APP) Il I 0 B- 73
WA - 2 WAEE B DI . APP JB T-ES I,
BT N RN AT S S B, AR R
5T R IE 1% B 40 H I/ B AR R - o3 WA
Al AR R K AR, dew 7 AR I S B-40 Al
B-42, 1M SP F I Z M A& AB-42 1. AB
AFLAT S ER N LA Al g T, AR &b
LN & oo, o ocaspase-12 BY P A9 £ |
LDH B i, 5 HAE AD % ASE 5 1 i A 3 5
X AHIGIA S R G0 UL R T T LB (1 AR R R
FeN. HL2Z 85 [ (presenilin protein) & y- 7R &
RISy 2 —, T2 RIS T N IR R s R 3644, O
T F 0 ER W 3P () IREL A1 PERK i %, 7E
AD i NJE S5 ()i 4123 vh B PERK 38 72 b T3
RS, R 1 98AR JE AT DU PERK G
T eif2a BEIR AL 3 N DLk /b 4 (1 & B, i PERK
T EEXT AD KR A FH MRy E— DR

3 kR E
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AP B H A s N(UPR)E o 4 g i 1) e e, BE
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A RN AR (2 ER N AR
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beta-amyloid (1 ~42) in a concentration-dependent manner in a

Pathogenic Role of UPR (Unfolded Protein Response) Among
Hereditary Leukoencephalopathy and Neurodegenerative Disorders
After Endoplasmic Reticulum Stress’

CHEN Na, DAI Li-Fang, JIANG Yu-Wu, WU Ye™
(Department of Pediatrics, Peking University First Hospital, Beijing 100034, China)

Abstract Endoplasmic reticulum (ER) is the protein-folding compartment. When the aggregation of unfolded or
misfolded protein in the ER lumen excesses its folding capacity, unfolded protein response (UPR) and
ER-associated protein degradation (ERAD) would be activated to eliminate the overload of nascent protein.
However, the persistent ER stress would trigger apoptosis pathway and lead to cell death. There exist three
pathways in the UPR process, which are mediated by three membrane receptors: PERK, ATF6 or IRE1
respectively. The first activated PERK would down regulates the protein synthesis through the phosphorylation of
eukaryotic initiation factor (elF) 2a (elF2«a) and activate the upstream open reading frame. ATF6 and IRE1 also
make the contribution to UPR. Up to now, the most studied neurodegenerative diseases that related to ER stresses
are Alzheimer's disease, Parkinson's disease, Vanishing White Matter disease, Pelizacus-Merzbacher disease,

Charcot-Marie-Tooth disease and CAG triplet repeat diseases (as Huntington's disease and Spinocerebellar ataxia).
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