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Endoplasmic Reticulum Stress Regulates Cell Autophagy and Apoptosis
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Biostatistics, School of Public Health, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030, China)

Abstract Endoplasmic reticulum (ER) is an important membranous organelle for protein synthesis, folding
and secretion in eukaryotic cells. Endogenous or exogenous stimuli, however, can lead to an imbalance between
the ER protein folding capacity and protein load, giving rise to an accumulation of unfolded or misfolded proteins
in the ER lumen, a condition dubbed as ‘ER stress’. In an attempt to meet the increased folding demand, cells
utilize a conserved signaling pathway, the unfolded protein response (UPR), which is initially charged to restore
the homeostasis of endoplasmic reticulum. If this mechanism fails, persistent ER stress will eventually cause this
cytoprotective UPR to switch into a autophagy pathway or even a cell death pathway. In this paper, we reviewed recent
studies on mechanisms of ER stress-induced autophagy and apoptosis, which may provide relevant information for the
researchers.
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b, WIIMIRTT 2 50 AR, B nes & 7 6# 47 b
S IR AT B [ I A B R N A A
SR, 52 ) PR A NIE PR RN (n sk = 1R
A ERER. Ca®h= . FMIEFREHIA. HA
JRAE S R R R R A5, PN SR AR ER 5 3T T g
KA. WFRPIEA RBUKEARIT & BRI &
FIEE 5T, JF 91— R Jim B SRR A A 5T R N i

(endoplasmic reticulum stress, ER stress).

2 ARMEHRNAEGFERE—RF
2EARN

YRR BT R LT, eI R 2R AR T R 4% )
A H7 B % 1 ) M (unfolded protein response, UPR)Xf
P B X ) 4T 2 P i i 0 Al B A T #E . UPREI AL
T A J5 DR B ) A B I g A SR R T e B 2 ) i R
B AL A5 4 10 BE 08 3 N N T B I 5 R ) A o
T WA A . UPRIE 5B A =N MR 73 3,
530 B =Tl N J5T I R A S ) 3 PERK (protein
kinase RNA-like ER kinase). IRE1(inositol-requiring
enzyme 1) F1 ATF6(activating transcription factor 6).
BEAN, % HE R 82 78(78 kDa glucose regulated
protein, GRP78) & Bip(immunoglobulin heavy chain
binding protein). GRP94(94 kDa glucose-regulated
protein). Calreticulin 1 PDI(protein disulfide-
isomerase) ¥ ER 7 TR AE R #E i &5 1 J o Wb B
M. A3s i i R AR
2.1 ATF6T SHIES B

ATF652 — MUl i 78 £ R LA I ER IS _E 1) %
KB To BT R RIS, PN 5 R A B R T B E
AE{£ GRP78/BiPAIATF6 7 1, ATF6 LA 44 1% 17
TN P 5T oA 5 26 s 81 v AR AR, AR IR A T Az R
HEBEY) R 22 %R 5 A 8§ AL fi-1(serine protease
site-1, SIP) U EIATF6 & fix 45 H 43K, TiN-ii 355 7 Bt
J& 15 4 i B B A5 -2 2 1 i (metalloprotease site-2
protease, S2P)VIE| . YIE| 5 KA1 R 50 kDalfN-
R v a5 45 K435k (the cytosolic ATF6 fragment, ATF6f)
F e BN AN RZ b, WO E AT A BT RO S TT A (ER
stress element, ERSE)JE [K] i) 4% 55, 1% 6 3L A 40,45 43
TAEARBIPAIGRPY4. i &l PDIVL % C/EBP[R Y3
5 1 (C/EBP-homologous protein, CHOP)%%, [F] i} ¥
LK ATF 6 BE P F 3c F X & 45 5 8 1 1(X box-
binding protein 1, XBP1)F1 A J5i (X AH 2% 25 A F# iR (ER-

associated protein degradation, ERAD)JE [K] [ % 514,
ATF6fR] L5 XBPUE 5 U5 — 3R AR, LAfz il fr 7 1k
R RIBAE A 5520
2.2 PERK{ESEHK

PERK /2 171 51 P4 5 I B T mRN A 3 362 Il 1)
FEE AR, B EE BN E A RS K AN
PO P Jo A S o X A B IR R 5 2 AR IR R
2a(eukaryotic initiation factor 2a, elF2a) IR 1L
S0 AE R B, PERK — AR A7 2 4 GRP78IE
5, N-AR o7 T 4 oz i, C-R o for T 48 i Joia 1, C-
Ui A 22/ 75 E R R E B 1, B TCRR IR N V) g i
Yo BLEY, GRP78 5 PERKR S, PERKIF L H A4
HRAE B SRR AT B0, 510 PERK AE R 57
(K1 ER AL elF20 /S 1AL 22 2 R eIF20u T IR 1 101 1
elF20 FL i 34 B H v PEGTP L & T8 (2 Ik BE & Bt

R BT /5 ), AT A elF202k 25 5 2 2 1 o R

L0l A g = = o N A T A OV s e S R
[ BEAR KT

B T AL AR E B PESL, eIF20f R A0 (e 1
Y 1 % 5% [K] - ATF4(activating transcription factor 4)
mRNA [ PR IES . ATFA4H B2 B 5 K1-C/
EBP[A] Y & FI(CHOP). fifi 5, ATF4FICHOP) [F] 175
FW R B E AR AT S N & A
R FRIA,
2.3 IREVESi@R

B PR ST FTUPRAS 5 % 3 7p SCANME — 7778 T %
B {55 HIRELS 3. IRELZ —FESRE [, H
N-A i P G R s A T 4 M . B A IR 8 Ay
ANC-2R I M Joa 2808 4% AL R, 97 B E 1 T AT N DA%
WERZ IR MGG 1. A BT Y LI IR B N 45 M 30
GRP78fi# [, T EURE AL T A 5T W4 Jla (0 45 #3308 A=
Rk, WO B X O, TR AR
BEIR Ak, IRELI) — SR A A e B 5 Wi e A0 0% e N
IAZ W A% TR e 75 1%k, DA b 2 1 56 53 A 7 XBP1HY
mRNARJAEE BT . ZEMVIER T — 26 M H
BRI &, o8 T mRNAR g fish [ B2 AE . B 352
IXBP1(spliced X box-binding protein 1)+&—MHEL
N7, e B2 Er &R, ARG,
LN IE B 2H 2 N 5T IR O ) e gk AL o) A B 2 A
Wiy, #2445 & A BT &M SR UPR HAREE L A
e iE N BT L R S A s A I R DAAR TE Y 5T I
Fa ST, IRE LS 3 i 1 715 Y IRE LB EmRNAFE
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fi#t (regulated IRE1-dependent mRNA decay, RIDD)
DA AUy 7 1 U7 20 R AR 5 mRNA, il i i 42 2R
R &5 5 TR0 A DS B, A0 465 - Jun'gl 5 OR S
(c-Jun-N-terminal kinase, JINK) A 715 5 1 7 i
1(apoptosis signal-regulating kinase 1, ASK1)i& &z,

XBP1A fEIRELafJRNAFM i ¥ #1 [ f) iz —
RNA, IRElait il if D) E] B & FImRNAXK i € H
BFRIAN, AN, IRE1ab)) #1475 # Caspase 53 i 41 ffl
FET- R ARG KT I /NRNA . XBPLEE (145 & %
UPRMERADH)# +3E H 1) 5 8) 5 IR S E A
AT IR
24 TFHIEGGRPTS

GRP78 3 HK A #4 AR 5 2 H X RA K 51 5[heat
shock protein family A (Hsp70) member 5, HSPAS]
J& T #4K 7 25 1 70(heat shock protein 70, Hsp70)K
R — 51, e W N R A R SRR ST .
GRP78:& —Fh Z Dy REE H, 1% 4t GRP781E Jy 4 Ji
WA Ji A B 23 1 REAR, 2 R T RS 4 B A AL TR Y 5T kA
WHIER B BT, 456 A5 A B Ca™ I R4 P 5T I A3
AWM. AEJYUPRI 8%, GRPT8LEAENIHIE ML &
55 I ) =AM RS R A G IR R ARV
3 7E 5T I SR 1 O T, GRP78# SRR AR &
WA 4G, BUPRIL A, fLVFUPRIE 5 #5 3 ER
BTS00 AN 3 38 240 i S5 A 40 A

E 7 7€ W40 0 28 B 532 31 NN, GRP787] i
BTN, LGN R AT, Zokiik
NN . AL, B AR o S TR AR I AN S AR
W TR S &, Mafixt g A & 5 (s 55 5

SN, GRP78K A T E D RE 2 O 47 40 i 552

NS T B JH TS . GRP78BH W4 i 1 (1) 5 /) B dE
S5 G AR TE R A M T 26 53, Wi AT N B
BIK(BCL?2 interacting killer)flCaspase-7, LA $ii /i
SUPR4H i i T fICHOPHY %5 &', GRP78H 7J fig
iH 1T 5BIK. NOXA(phorbol-12-myristate-13-acetate-
induced protein 1)FBCL-2(B-cell lymphoma protein-2)
ZI8) R A2 AR R 2040 T F HU. GRP78RE 1%
R HIBIKIE 3 512 9 1=, RIEBIKAY 53 — Fh AL
S BH-345 f 45 1) 2 1 (WINOX A4 By . GRP78d it
HRHE AR 7> IBH-345 #y 4k 57 (1 77 W5 5 BIK, 5
SEHT IR — 5, GRP78IFL 43 - 7T LA LA 5 4e
FAAE, Hrha By 28 T E IR . A Em
#&, GRP78FIBCL-25BIK ¥ A~ [ 45 #4358 T A 43 19

HIE A, H H A0 i Rk =38 I GRP78 5 3
BCL-25BIK &5 & B#IC, [ 2 TRR02,

3 ARMNHS Bk

H W (autophagy) 2 41 i B & 1 f2, 2 HE
FR R T R AR A, R ) o AE LR N O R
572 F -5 A MR R St (ubiquitin-proteasome system,
UPS) /1 3 VERADA S (FL LA AR 75 i 8 9 4
), 1 WA e 0% e e K B K A i i P R i 8 o
JoE A B AR | o S AL A | 2 P A A A R AR
H Wz 5 ERAD— 8 72 8 5 A 28 Mo B 42 1] 1) 5%
L. S b, A0 N SRR Y B WO T4 A
LIy RE I 1 1R £ 1 5T AN 4 i =5 1) P2 A AR B L, A AT AT
KW, B RS AN RRB AR IT & 2R B R
iy AR,

Wk 5 ) 0 T 5 48 0 B 120 i Tl 4 )
TERIXUZ 25 & I FE0, FRON EH AR . | AR B
555 Wl R R, 3 T R N BT AR R A s
1T BT X EERE RO BT L 4 Wl E 1 B 305 |
I 5 AH O 2 [K] (autophagy-related genes, ATGs)% 5
MEH, Hh 2 o@ile A E R
U, B BRI SRS = A E R R SRR
MR AR AN 1. B AR T B 2 Al AR 4R
TR 7 o B 2 2 o7 s (A PR A Bl 128 1), A AV
H [ JIUNCS1FE 3 B (UNC51-like kinase, ULK)&
AW HULK1 B8R ULK2 FIATG13. FAK S % i B A1
‘HAE H % A Ji(FAK family kinaseinteracting protein
of 200 kDa, FIP200)LL X% ATG1014H 141 %% J5 51 A
W A T Y B TR Ok, 7R Z Y B, T AL IULK R
& L A i Beclinl (9% B F (1 Atg6). W HE A2
1% 15(vacuolar protein sorting 15, VPS15). VPS34
1 ATG144H % 1 111 25 PI3K (phosphatidylinositol
3-kinase) = & ¥, AL R A R S 1 1) 15
JiE LS 3-WE IR - 503 (1 — T FL R B, ATG 144
ek A 5 A VA AR R = RS Y. 7RSI B,
¥ ATG12-ATG5-ATG16 K &1 51 N B W 4 JE, {2 i3t
il & AH 9% 2] 11 178 B 3(microtubule-associated protein
1 light chain 3, MAPILC3, t#% ALC3)5 i 5k £
P % B i Ak . LC3 A2 1 BEATGR I 3= 220 7L 3 ) 7]
WA, HoRy o B & K. EYURIE S E
W A b, BLC3M I 2 B FI BT & X T-LC3 5
i i 5 L T v A I A A 0 75 D20
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P J5E R 5 W () 43 WL 32 A P o
WA N7 8 % TS PERK/eTF 20 % PN JiE W0 N7 38038 3
IRE1VR #4060 5 W 40 N Ca” R FE AT N 5 I
WO B W A B S =
3.1 ARMEEHEPERK el F20if B

UPR{E 5 il BRPERK/elF20i%5 FATG12% i£2,
FEAN B WL R o, PN EAROBUR I RFESS & R
4t IATG12 5 ATGS3% % & 4t ATG8(LC3)fiF 1 &
Gt EWONEE . b, 5T & @ ATG12/)
2R FEIE TELC3-IEE 5 ) 4y B R b, 1205 % X
(WATG125ATGS A 45 &, I 5 ATG16L14) BEAH 5K
PLIE i 6 A8, 1 T 2F B AR () i B, &
W 7% 2 B, PERKGHE i ATF4%E 3% 1l 5 ATGH: A, 4n
ATG7. ATGIOFIATGS % A 5 B WP, MK
M 5% ) ATFARICHOPAE ¥ Je F Wk 44 T i
ZE A Tl B8 1 25 R 1 S 0 o2 0 7R 1S,
elF20-ATF43iE 12 WUE 11X 28 | g 2 D5 7T DL 7y A
SANTIREA: (DS 2 5 3 WA T B R 2 ) R
M i [ Beclinl; (2)% 153 72 % £ & [ (ubiquitinlike
protein, Ubl) & 4t & [ i 19 2= A, 645 PU Fubld (A
[MAPILC3B(microtubule associated protein 1 light
chain 3 beta). GABARAP(GABA type A receptor-
associated protein). GABARAPL2(GABA type A
receptor associated protein like 2) f14TG12]. ATG7.
ATGSHIATGIG6LI; (3)% 5 iz F ALK WRs 7 1 % fif
[p62 F1NBR(autophagy cargo receptor)] [l ¥4 iz %7
A ff 3 Kl MAPILC3BRIATGS th 4 A 5 24 8 it
PERK/eIF20i% 42 (] ATF4HICHOPHE #5252, elF20-
ATFAIEARAEANFE H WRARAH OC B 2, 40 M 4k 45 B
W PR 25 77 T AT B kS B AR RO, DT 5 40 A K
IS TR R S BCIRAS T REAEAF T 2
3.2 AR R EBE IRE 1EE 40 R0 B 1

36 B ECIR AR, 41 i 98 T4 ) BE (I BCL-2 5
Beclinl 4 & Ff #1 il J5 2 BE . 5T X S 0IR &5
N, IREV/XBP1H] LA H 2 #EBCL-2 () & 3&, AT 411
il Beclinl 5 P, #0441 48 g © M2 . IRElo5 M6 00
BEIA - 52 48 #H < PRl F-2(tumor necrosis factor receptor
associated factor 2, TRAF2)AI i T2 18 5 W 717 ¥4 B
L(ASK)ERUE G, Fool Rk B Wk sl T i R
T - FunZ 7 2R Ui BB (INK) R 45 5 1305 B2,
TE PN J5E 9 R BB B, INK A 5 T BCL-2 [ B R
13 B Beclinl/BCL-2 FI fift 25 A I (04,

4k, HIREladt 3 5% 5 K7 XBP1iE id Beclin1 )
SRS 51 K RS
3.3 HRAACa™ IRE NS A R R B R A4
EEH

PN BT D S 4 A, AE RLOR AR TR, BT
(R Ca® B B 40 M 5T, o mT 5 3 MR T o IR L3
¥ 11 B % #5851 (mammalian target of rapamycin,
mTOR)& — Ak 4k AR R 5 1 22/ 75 20 18 H ¥
fifg, "3 I B R A AT G340 151 W T A2 1D T o ot
H g R 35 S AR E . & FhCa 3l 5 77 a0 B 1
B ATPCEIT MRS ZAR) 17 A4 2 (A 5T
Ca®" ATPRg () A a] 30475 BT REAM HImTOR (135 1,
I 5 K E 1 E AR DABeclinl MTATG 7R ) 77 50
FRELT, Py 5 YRR Ca? {12 1 (calcium/calmodulin
dependent protein kinase kinase/ AMP-activated protein
kinase, CamKK/AMPK)# #ft £ i& 4% 1fif #1 filmTOR,
HEI 5 3 EWREY . Ak, Ca®t AP I R TBUL e
T H ¥ EFC(protein kinase C, PKC)# 7%, 8 i A
HAHMTOR B 75 5 H . SE T AR R 8 B il
(death-associated protein kinase, DAPK)if it 25 B¢ it
I A 305 2 5 Beclin L R A6 AT B J& 1) 85 A Beclinl/
BCL-2E &4,

4 NEMMHSET

B IRUPRBTE AT BELE 7 A M A7 3, (H AR A2 /™ H
BRE T N 5T LIS A TR, UPR & W S B AN
RETH 3 A 5T RS2 3R, 4B BE  E A R I RS AS,
A SEFE TS EERBOEY. S 5400 1
1 38 4% L 48 (1)1 ‘S PERK/elF2aff i (1 {2 8 12 %%
3% K F-CHOP#LE; (2)IRE1A 5 14 i gd 838 [ 152
AR 2% R 7 2(TRAF2) B0, H 0 1245 5 30 57
i 1(ASK 1)/c-JunZ, 2 7K vt 38 BiE(INKO) BB 20 B (3)
Caspase-12:8 P 130 -

4.1 CHOP/GADDI153i& 5%

HH 3 [K|DDIT3(DNA damage inducible transcript
3)4mh 1 C/EBP ] & 1 (C/EBP-homologous protein,
CHOP), X R Ay A K B iy FIDNA$R £ 15 & & H
153(growth arrest and DNA damage-inducible protein,
GADDI153)i% 3 i T % Al 4 DR5(death receptor-5)-
TRB3(tribbles-related protein 3). BIM(Bcl2-
interacting mediator of cell death) fll PUMA(p53
upregulated modulator of apoptosis)ft) & ik, W7 E
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B, CHOPTE AT & 5 [ R M R 2 R MEH,
L5 A 52 A Y 5 IX) I 385 5 0 e ) U 4% T
T2 —¥, PERK. ATF6LL JXIRE1#f A 7 F:CHOP
(¥ 5o 4 SEDDIT3 A1 M R, 0 P9 J5i 9 7 38
5308 o Y R T R AR D, FRBR AR S AL SR
S 6 98 2 7K ST ST ] A UPR 3 R B e B,
WA 2 R A RO 0 I3 T2k 9 HE [ CHOPHY
Bk N 735 GADD34. DRS(—Ff iR ¥R L A 1
Z ARG [ CaspaseldUE I MR AL T %2 4K) . M
5 W 48 4K I8 i B 1af(endoplasmic reticulum oxidase
lo, ERO1a), & B2 S0k P )it X 42 1E 40 P B T2
EROlof& — Fl A A0 38 S g, ] /15 58 1 B39 )
HFHEB R PR AT AME. T B
7 i P4 K (reactive oxygen species, ROS)H = Ak Fll
WL #-1,4,5- = % B %% A (inositol-1,4,5-trisphosphate
receptor, IP3R)/ S K1 Ca® M PN S5 X (378 HE 80 A
5 P R TP C a3 1ok 2 A A7 K O 1147 PN 5 TP S48 28 ot
AW YSE, T 38 AN [R] ) B A 3k 2 R 44 7= ZEROS .
X AL AL FE YT 0 R eI R = FR IR PR i &

Pt R EORT — S AL BB RO . P I S ki
[F) Ca™* (1) A2 #1211 o 47 28 Pl 7 R AT P o, 17y 84
IR P 75 BATP E AR 7= A DRI, P Joi I 92 3
75 5 A RO il IR R AR ) 5B, F: ElCHOPAK
AL T2 CHOPAY T IGADD34 1 i e i3t
T elF2auff) £ A 5T 2% Bl R A4 300 1) B3 400 )0, 0
O] R TS B I A i R T R R
AR AT B HE AR PR i R AR R, R S VR e R
R T8 I mRNAF 3, FEATPAEIS, AL
A2 M FE T A3 BN, CHOPE S T2/ 53— Fh ]
A LA T i S BCL2 X i T B A Rk
TSR Z R T A R S B, BRAE
BH3 45 #4385 /) 25 A BIM, S #(BAX(BCL-2 associated

X protein) FTIBAK(BCL2 antagonist/killer 1) 51441

P g 7059,

4.2 Caspase-121& %

Caspase-1272& P4 5 ¥ 5 57 14 1 A0 O 1215 5 0
%, Caspase-1245i b3 1 2 LA At 34 434470 1A I3 0 oz

WA T AR TR, BeAh, BEFT K I, Caspase-12

ER stress A‘
e
| Adaptive response v v v
5) PERK, elF2a — IRElq, XBPls ATF6f
M [ ATF4
‘!ﬂ v l’ l
\‘ |« Translation . ER.cha.perones ‘ . ER .chaperone.s « ER chaperones
, * Oxidative response e Lipid synthesis =~ « XBP1
| * Autophagy '« ERAD ‘ « ERAD ‘
‘ | » Amino acid | » Autophagy -
‘ ’!! | metabolism | *RIDD l
‘\
o) \
£l v
= | Apoptosis phase v -
2 \‘ CHOP * miRNAs
E | |
2 | | - * ASK1 | Cas
pase-12
< v ¥V v I ¥ [-nx
5 | EROla DRS GADD34 BCL-2 BH3-only
é ',‘ ¢ proteins I Caspase-9
i : A (BIM) ‘1’
|  Translation J i
"’r IP3R ROS Caspase-3
| BAX,
‘;[ v BAK v
| ER
\ | calcium J >  Apoptosis
Intensity | release | ]
of stress _ _

FELZR 3 P9 J5 0 IS2 B 48 L e A I ) FR AR, W% AN [ B R 3 B HR R SI(UPR)ME 56 (9 S - TUPRIME o 411 1) 8 ¢ LA 2 39 S RIDD
ERAD [ WA 55 8 5 A BT AR B A R A BT A B ™ 2 SRR 458 1 PR R OS82 3880355 e A L O T R 2

Different unfolded protein response (UPR)-related reactions were observed over time in cells undergoing endoplasmic reticulum stress. Early UPR
signaling events attenuate proteins synthesis and degrade the misfolding proteins by inhibiting translation and enhancing RIDD, ERAD and autophagy.
Severe or sustained endoplasmic reticulum stress induced apoptosis.

E1 AR R X 4R 6 1B B S (R 328 SCRR (1112250

Fig.1 Effects of endoplasmic reticulum stress on cell fate (modified from reference [1])



460

gk s /)N B RE HIRTT N 5T I S 3 G | RS U T, T At A
TR PR A T IX U6, Caspase-125
JoT X A S R T LA %, TS R P 5 R S B
AT B T2 T 5B+, Caspase- 125 57 T 4 i (X i8I,
TEIEH AR FRA R, Caspase-12-5 R IR AL K 7 52 44
AH IR F2(TRAF2) 45 Hr o 1 47 22 (19 N J5iT X 2 T
TRAF2 5 Caspase-1243 &, 11 it Caspase-12 1] ¥ 1%,
5 A [F) Caspase-12¥1 1% Caspase-933f 1M Ji /5 Caspase-3
ST RN B, B 2355 3 A0 T2 R A2 BT
4.3 JINKi&#g

B 14 B OR3P D Re Ak, IRE1odd Bl 300 T 15 5
TG L(ASK ) IO, 11035 -5 7T Ui A 2k 0 T (1) B
PO B c-JunZ K S B BE(INK) MIp38 ) B
INKJE T 15 5 i BCL-2FIBIM 43 5 # INK W 1R
A A AN S . R A, p38HEER AL I i L S IR T
CHOP, 5| &1 -4 K 338 1) 2022, B 4539 i BIMAN
DRSIZIX, RN FE{RBCL-2 [ IA Y,

SR, 5™ 25 A J5T X ST, IRE Lot ) LAFE
20 L R T o R, AIKSR I 91 S 1 R A 22
P 1 (I mRNA flmicroRNA, 3% 5 A 5 IREla
M5 VE B fi# (regulated IRE1-dependent mRNA decay,
RIDD)PS%, 37 - H P UTAZ W8 A% B B 1 g, 2540
P R PAY i ) 2 35 A A B B PR AL (TR E T ot 5 TRAF2,
DL FEINKAN 4% 3 5% K] FNF-xB(nuclear factor-
Kappa B)fJE L0162,

5 REERE

1% JSE 10 PR T DX I 84 51 42 0 97 8 2 1 e —
FBIAALE, DLCES R R . SAT, &
N 51 S 348 0 PR 0 S 5 S e R 1, O
e SFBRTINR L o AN, PRI L8 5 o 2
AT A SR TS T AR HERE, AMTF LA
JB T ZHRIT SRR . AT, PRI RIS Sk
395 R S R P AT A7 V5 5 B ) [ 5 1 )
LA, PR D0 S8 5 O 2 B A A7 B P48 1 7E
FELY R 0 T 5 A £ D 8 L 4 SR 4
BT ot R o P T D0 IS 9 0 43 - L1 £ B 0
A RV R (TR T AR T 0 Rk .
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