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Mechanism of apoptosis regulation induced by coronavirus in
infected cells
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Abstract: Coronaviruses are the common pathogenic microorganisms that infect human and animals and
cause health hazards. Cell immune responses are induced to fight against coronavirus infection in
infected cells. In order to initiate transcription and translation and to assemble the next generation in
infected cells, viruses respond to cellular immune response and participate in many cellular activities.
When specific receptors such as death receptors are bound by viral proteins, cells initiate apoptotic
processes. Some viral proteins play critical roles in promoting or inhibiting apoptosis in the apoptotic
process. For example, S protein induces external apoptotic pathway by binding to death receptor in cell
membrane, M and S proteins induce internal apoptotic pathway by causing endoplasmic reticulum stress
and Ca’" imbalance. On the other hand, E protein inhibits apoptosis in infected cells. This article
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reviews the mechanism of pro-apoptotic or anti-apoptotic effects of coronavirus on infected cells. By
understanding the different roles of different viral proteins in extrinsic and intrinsic apoptotic pathways,
it is expected to provide ideas for artificial intervention in cell regulation for prevention and control of

coronavirus infection.

Keywords: Coronavirus, Proapoptosis, Inhibition of apoptosis, Intrinsic apoptotic pathway, Extrinsic

apoptotic pathway

IR I 5% (coronavirus, CoV)RJ 172 E s ¥7E Fl
Iz, BRERERE MBI 4R ML
BRAE, FERLEIPIREMEBIE, Z2RkTA
BN, WPURGE GG RERUEE B R IR
T ARAEPPREAR , WAL B G S8Rt . ETE .
TR S RE AR s ™ 2 R L 2R A R B (severe
acute respiratory syndromes, SARS-CoV)FlH 41T
W 23 & ik AH 2 5 AR J5 BF (middle east respiratory
syndrome-related coronavirus, MERS-CoV)&EXf A
HAT R e R R e T ) SRk, S AL gk
H #4895 7% (transmissible gastroenteritis virus ,
TGEV) . & Wit 17 1% I8 15 #§ % (porcine epidemic
diarrhea virus, PEDV). &L Yut: 328 R W5
(infectious bronchitis virus, IBV)SEEE 2 BR, 4545
ES s Q| Bl A N O 116 I 1 b o | < S i )
TP SO AR SRR g T SR T R
SHREE TR B SCHR, R T bR BE 1 BT
il 2 M8 T (5 SasAe . FERMLED, DU AR
Y9 BE 5 1 A 18] AR ELAE O R AT IR Z IR
P FRAR , R el PR B B BURMLER . 901 B 42 il 4 1k
SR

S PR s i S e N BBl A ) s BRI R A R
Z%, B e PR B S P 4 L 36 Ao 4 9 0 s
WS . EIERNY HULHE, T e R 25 T i 4
L T AL A BT 5 w4 G 4 B =z 1R A
HARHRER 25 T i AL & AR e
LA 175 T A R A T A AR P A LA R A
2 SN iV VAR e IR i o o A S 1 2 i
S B A5 SR S 52 e 1A R
1 SRR KR AHE

568 IR % B (coronavirus, CoV)J& JE £k 7 H

(nidovirals) el R % BBk (coronaviridae), 434 a.
B.y Fl & J@Al R EE 4 V@, o J@ R £ A
6 MR EE 229E (human coronavirus 229E), A
SRR B NL63 (human coronavirus NL63). PEDV .
TGEV 1R 55K % 7% (canine  coronavirus, CCoV)
555 B JE AR T T 240 F5 SARS-CoV \MERS-CoV
& v BRI EELL IBV 3 § @k 8
45 5 28 R 5 I AE & 5 AR W B (porcine
deltacoronavirus, PDCOV)[(MO]O

& s 1 e IR B EL A 2R LA Bk PR 2 AR
(P DM LD 4L 2 E S RNA G 2, 5
W R/NA 27-31 kb, 5'UTR H A IH 74544, 3'UTR
HAT Poly A #5thy, 5'méhih 2 NMRIEGEN
ORFla, ORF1b, (il EAmy 2/3, R4 1/3
HEI 3 Y KL R 20 A A A B . X LAY
AR 4T % 2 M (spike, S) . I 1 (membrane,
M) . #% 5 H (nucleocapsid, N) , { I & F (envelop,
E); SHEFE—MEEEN, PEDV S HH
S1 1 S2 WAZEMIEL, S1 B C il ek
(C-terminal domain, CTD)5 4l gl [ i) 2 LK
fiff N (aminopeptidase N, APN)FH EAEM, FA]
SRR R . ifk iy PEDV ST 8 HAT4f
(B0 B S e SRR, R AT A8 VR € s Bk
B3 (LC-MS/MS) B AR T S PLIE B, T %
# PEDV = 4L 4 Ml 8 1 o B 4R N 1 31
(eukaryotic initiation factor 31, eIF31)F1 4 it J&] 401 25
1 (cell division cycle 42, CDC42)5 PEDV M %5 [
AR R IR 75 4540 8 (1 3 X Ay s
B AN S )l B AR R G o e R BE JE PEDV
Hegmf— 4 B 1 ORF3, B J& SARS-CoV M|
Zifih 8 M4BT : ORF 3a. 3b. 6. 7a. 7b,
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Figure 1 Genome maps of four types of coronavirus™!'*

8a.8b 1 9b!'"'71; 55 A%} PEDV (4 1 4 11 ORF3
(IS S T kR, 38 S0 = d I )
WALV EB AR IRBE H#EH AN R] orf3 FE KT orf3 L[
KRR EZ PEDV, @i Sy 4k SCRiEl] ORF3
E XML Vero AR FAT /R S,

PUARSZ RIS I R gL 27k — R
(LG L INE, LAV R AR 25, A AL O Tt 2 20
X HUIERG iy— e, K20 i e R s TE A E A
WREVS AT, B SARS-CoV [ Vero 4l
24 h BRI AG 0 3 e (1A DNA W24 Fr Bt , SARS-CoV
YL E 1 Bel-2 N Bax [ Ft . Caspase-3 ##4E,
/R Caspase MR IR T-15 5448 ; TGEV 5%
Caspase K AMER T R 2115 T DNA 24
o A R TR N R Ol R
MERS-CoV . IBV 31 (= 4L 4 il N AE FAMETH 1215
SIRAE, YN B B AR, R 2R &
A IR A S R T/ MAR , AR T AT DL U T At i
JIb0 I 5 0 A 200 RS | e e o R A I B A ]
W, R TR G TS | T UL T M
BHLATERRD Y,

BRI BE () TR AT e L 22, A
TARGFHERE , i PEDV., TGEV DL J IBV 7
by & &Ml ] TR 248 (R E s e IR B2 1R 97
Ty TR RO R AR 75175 S A ML R T A Ao
A B B4 i M2 i oe .

2 ERHEEESFARATERE

SR T MEA FEAMER T IR
NTE A T3 A5 o AME PR T3 AR e 0 Ak U 1 ) 3 )
VAL BB T2 A, (S HOE , DT BT 21 e
KA (caspase) BRI T-15 5445, Caspase ZHHK
{557 Caspase-8/-10 W& Ji - W &I AR, —4%
G N UFH AT Caspase-3/-7 fixJ5 YU1#] DNA 1& 52 il
(poly ADP-ribose polymerase, PARP), fifi PARP %
KA DNA IIRE, SIEAIMIE T 7 —5KkE%E
FE 15 Caspase-8/-10 14 1] LIAE F Bel-2 K H Y
PRIT 7 Bit, B Bit il i 2R R T3k
i FANI T2 N TR AR A N R
D) 07 T3 75 o 0 L 00 T 3 A TR AR 15 S 2 B O T
FRAR A PN J5T O AR A D 2 e T PN 5 R 2 380 A L
TR RA AR S B RTS8 T S I ™ AR R
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18 & 11 )2 i (unfolded protein response, UPR),
R UPR WS40 T, UPR 2t
3 PR AR O . RO O P ST D
(protein kinase R like endoplasmic reticulum kinase,
PERK) . i % 5% [HF 6 (activating transcription
factor 6, ATF6)FILEETS 2245 1 (inositol-requiring
protein-1, IRE1), iX 3 F& [ H PERK R CHH
i, HRK ATF6, IRE1 fieJa gis P20, ki
8 T R A S A0 B P ) R T S RO ok
AR T- R, BERGRARSMIE I 7 5, Rk
fiift & c (cytochrome c, Cyt ¢). HT-IHEFHT
(apoptosis-inducing factor, AIF)EJET-FHREH,
FEap TR
2.1 BRFEFSEIIERRESREMBRAET

20 L A R TR A A A MR b T A2 A
S TR R BGRB8, Fas/CD95 S 40
U b R FE T2 A, S IR SR AL I 32 A K
Ji% (tumor necrosis factor receptor, TNF-R)H ¥ ¥ 5
Z—, TNF-R BZEW 1% : Fas/CDI5. Fas-
AH & A T d8k 25 1 (fas-associated death domain
protein, FADD). & Y36 Rl F-AH G 1375 F Fe A
TRAIL (TNF-related apoptosis-inducing ligand) . Fas
BeiA(FasL). K F-xB FCARSZ KBS 7 (receptor
activator of NF-kB ligand, RANKL)%, Fas/CD95
FHCT 2 RIS J5 , SHEAR, B
1 FADD, FasL Z£fJFET-45#35 (death domain,
DD)Z5 4, fifi Fas/CD95 AR =K, FE4NHR
W5 R B B8 T2 R 5 5 2 A 1K (death-
inducing signaling complex, DISC), DISC #{if
Caspase {55 & P Y4 Caspase-8 1§
Caspase-10, 5l#tH Caspase HBL(G S @B AIHSTHY
A T

VIZ RN S 8 FRETS S0 4 i st
T2 AK Fas/CD95, JRap/E MG, o SR
7 PEDV AU EIERAMEE TGEV, 1BV, CCoV,
SARS Fl MERS £ S1 ZE[1#BfiE#L Fas/CDI5 Jiish

BERBIPY, fff Fas/CD9S B4 K =R Ik, FE4HML R
N5 HEA FasL JE AL DISC, %% Caspase-8 1%-10
JEEE R B AN T, 0% Caspase-8/-10, filtk
Caspase ¢ Mk 98 1= /2 0, BP 2 30T &0
Caspase-3, B # W0I 240 5T SR A IR T 3 45 [+
Bel-2 G- H+ Bid, fiHIEM N tBid, &
J& BT T AR PR T R F Bax, Bax /R FERiik
SN, BERZRARSME e R, RS MES
Eﬂ:(mitochodrial outer membrane permeabilisation,

MOMP), fFZERIIANEY Cyt c. Apaf-1 BHCE 4 fif
JiIN, 55 Caspase-9 245G i =R, G Caspase-9,
K B TE  Caspase-3 1 Caspase-7, ¥Lid 5 19
Caspase-3/-7 #E A4 , K ff DNA & 5 i PARP,
T2 5 DNA fIERIIRE, i DNA Jr Bk,
A T2 /M, PEDV J&Y¢ Vero. Vero-E6 #l
Marc-145 SER SN T, SR A 240 il SR I 15 4
MRS . RS Al . A IRAOTE BRI T, 5
K LEANMIIET- (] 2).

y ARG EE IBV., CCoV L REE 1L 4 i - Ay
WT-%ZAK, 5l Caspase KK AUAMERIS T, %
PR YLk Hc 4 . DNA 2% Fr Btfb . Caspase-3 1
LI DNA &5 i PARP FEf#CC,

22 ERFRSEIATEZESRELMMAT

LRI BRI A A LSS, o 25 70 A L PN S o
AR EMEN, HEENSMEN S, M, E &
F—Le BB & 40 ORF3 B TN [, jxet
a1 A5 10T A AT B RGBS 0T P J Y A
AN A5 R A B L2 (unfolded
protein response, UPR). 7E PN i 1 38 1) 400 B
B, UPR N> PR HEESGED
(heavy-chain binding protein, Bip)-5 J& i &
PERK ,ATF6 I IRE1 73-#5 , {i# £ /) PERK Fll IRE1
FARERNZRIK, R5H SRR, ¥
I 1Y) PERK/PKR HA M2 b B th N+ 20
(eukaryotic initiator factor 2a, elF2a)ilV3E 224
M2 51 (SerSVGLNAE, Ml elF2a B IGIEIF
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Figure 2 Extrinsic apoptotic pathway induced by coronavirus
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ik, PEA PKR-elF20-ATF4 #&4%; B— P HIEER
K elF3 X[ &AM, H2&Y elF2a
GBI RN TS I VEERGE T E S
WIRISEAE, eIF31 HAT 554 mRNA FIfE I,

PEDV M AT LA 240 A A RS 4R TR eIF31 AH
HAER], WA M S AT REBIE AT UM BEE AR [BL
SN AN A E R T ATF4 fEIRS: ATF3
Fe R R A= K BHAE AT DNA #4515 3 36 153 (growth
arrest and DNA damage-inducible gene 153,

GADDI53) 1y % 15, GADDI53 Bl CHOP % I
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(C/EBP homology protein), J&— e T-%&
FH, CHOP/GADDI53 it #lFiidT-2EH Bel-2
R RIS SRR R MR Ca® BIANIR, 5
SaagE T, IREL K24 AR LIS 7T LIS S5
FAN 1 EI1(TRAF-2), [MHESEIEEE c-JunN i
P (c-Jun N-terminal kinases, JNK), #ilHr T
HEH Bel-2 MTEYE, fEUEGIIE T, TNK 3 B 1 Jk
Y& AR BRI SR R (B V) Y 4 i
S, MAPK ¥ 7 (MAPK kinase 7, MKK7)
5 IBV J&YLIAE S INK #0626 [N, B
(1 IRE1 HAZPREHE PEBLE , XTI mRNA i
Te0Y), BIEEERINT X &456EM 1 (X-box
binding protein 1, XBP1), XBP1 A] ) Z FkAk ifii
06 XBPls, XBPls AMZIIE Tt # N 72%
RN R, 24 UPR FR4Ef74ERT, XBP1s il LA
T RAKE A%, AT 534h, IREL
AT 3G Caspase-12, i1 Caspase 1515 41 it
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T, (AR ERIEEEXT Caspase-12 Joigm+1,
BT P95 IR T A%, seb R 83 T A5 | e 2 s 4
WAERI ToaR AR, P50 R AR S PR B R
PTG Ca> B B MR, SR A UE AL A
. SEMZORLIA R YA T8 1 Bel-2 0 i T Y,

ST LA VA 5T I 4 123 A TR R T i AR IS & 58
ST o

SRR T iR F L R AR N JE T
7/ QTS A 2N ) P e R o 2 VAN NS A NG|
JE LT AN BRI, AT DAZERE ™ A= ATP BT 75 19
HIAL Z BRI, SORMARSIMIE S A 5 10 s R
FH 2 -+ 18 i& (voltage dependent anion channel,
VDAC), R BE] B N ) 2 1 23 Bl e 58 1 b R
I e S 3 R R K R P B e 37 5y A
RSB SE R, ERAND Cyt oo TSRS
[Al-F-(apoptosis-inducing factor, AIF). {#1-EHETE
[A-F 1 (apoptotic protease activating factor-1, Apaf-1)
YT MO VBRI 4T, Cyt ¢ 5 Apaf-1
M. Pro-caspase-9 JE il = SR LG Caspase-9, il
Caspase ZHK S bt A MU i%0% PARP, AIF
BT AN, P DNA, 353
2Ny T

4 B e R BE R Y B, R R e A
SARS-CoV [ M. N [ H1 3C H-2E I lF(3C-like
protease, 3CLpro). TGEV ) N Z5[1. PEDV fJ N
EEEGRAMMN Ca® TR, Wbk
A BN, BHA R T-I)RE, Hrf SARS-CoVM
g o o B SR BE RR ML BE W B PDKI
(phosphoinositide-dependent kinase 1)5 & F P4 i
PKB/Akt (protein kinase B, PKB/Akt)AJFH EAEH ,
REAIE PKB/AKt {61, DB AL SRR N 1
(phosphorylated forkhead transcription factor 1,
FKHRL1)F1J8 T- 155 5 & 17 i i (apoptosis signal-
regulating kinase, ASK), #if Caspase 8 F19, 4
PV B S T MR e BE BT . BSUREE A, 4 Ca®'

W R AT E R B 8 3 SRR L T B 5 | Ak
ARARNPIK, G 2R AR R B EYE, Bel-2
FKWE Lo 1 (Bak . Bax, Bad. Bik, Bid 5)
W BTE, SRR ES FI IR, LRk
SMEREIRIRS , S TERARNIE R AIF #E5HK
V45 25 11 i (calcium-dependent calpain protease)
4 fi B R B 40 M BT, 7E % 2 A {E 5 (nuclear
localization signal, NLS)/~5F, AIF #F A4iit%
W, WSRO S ) ATF B3 U1E] DNA [IIRE,
40 DNA F Bifk, {efdnpr-"1", [Fnt,
Bax S5 8 11T LG Caspase 4751 41 g 8
o AR, BB IR 2ok (R S0 B0 58 3 1k, 5%
MOMP , £ i (A JIEE [ B o 2 40 M 0 = I3 5
Apaf-1. Cyt c. Smac/DIABLO (direct IAP binding
protein with low pI)F1{{ 1= 2 F1 9 4% K - (second
mitochondria-derived activator of caspases, Smac).
HtrA2/Omi MZERi AR BB I OBl iR ok, 2k ik
AL I Ak, BRI i B b Y Apaf-1 5
Cyt ¢ Fl Caspase-9 A MM TR, 51k Caspase
RN, % Caspase-3 , # 24/ 181% )5 1Y Caspase-3
A AR, Pih DNA {25 PARP,
PARP %24 ; ik, LRIABY Smac ST
) 25 1 K% (inhibitor of apoptosis proteins, IAPs)
HEEATR BIR JPAMRr Rt s, S
IAPs ¥ 55454, it bR 1APs XJ Caspase RIS PRSI,
Caspase-3 fif DNA &5 Jiff PARP 2 , {1541 fA%
wedi . BHL, fRdkanpiE Tt (8 3),
23 BRFSHEIZ NFxB E5ERZIFSHMAE
AT

TR EEXT NF-xB {552 EHIFA R E
PR, el 5P TR E 7R 8 B Smad7
ML ol AN NF-xB 55848, 0fil4n s
Kagts, M AnA g T . NF-xB 132 /At 78 40 At i
Hb, AR R —FMER T E S, BERK
P A Tt — PR RS
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Figure 3 Intrinsic apoptotic pathway induced by coronavirus
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5 VL L SV P T 7 Al [ O~ S P
(IFN-stimulated genes, ISGs)#% 5%, ISGs /fEFH AR
A9 D AR B 30811 5 IR 928 TS Iy M B 08 I, TFN
M ISG 7E i 7 58 v A SR 3 13 J A4 A% 56 1R

W2 5 NV 928 oy 28 Bk BE SRR S5 3K
MHA B MRS R, BAPUREE. &
PEVTABTIAE Y s ke, EREIH T
FR A R 1 Rk AHKHT A L ) S8 e vy, 4
ISGs A 2 LLBR il 2 B 52 I, 240 H Ak id i 8
B I % 1) 240 i A BEL DA 2 1) A% B R U . AE
N B, o THRFRELEES STAT1 1
IR RSN 15 (SG 15), 12 FH4FF 5 1E ik
18 (USP 18)FI A 41 i 3= -6 (IL-6) ik , e 4

p-IRE1
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Maga T, BB AT B 57K B & 4 (aquaporin 4)
(R AT PO, SR ) — e AR A M R 1
o &R EE PEDV NSP1 Al NSP3, H:r NSPI
J& ppla Fl ppla/b Z2HHE 1 N i — 240 -4,
NSP3 it [ A JRAE R Fl(papam—hke protein, PLP)
5 NSP1., NSP3 ZIIA TP E 557, | IRF1
BT REE, S o g 41 f 4
1:[58 621, v SR EEN IBV ORF3a Hi sgmRNA3
LI T-4ifi%, 1BV ORF3a %pas & Hil 2 e
), A2 EAPETE = TR RAEMER,
?‘%fﬁ%iﬁLT*%ﬁjFﬁt%ﬁﬂﬁﬁﬂT NF-«xB E’J%i‘@%
FEARIR, (0 o b LA AR S ga o A o i 102,
e T A, FEEYE T PEDV E"J Vero ?EH
Jorb, i p53 I B, p53 7R B
Gl/S il G2/M Hk il BRI A i s 8k, pS3 B+
ol 210 RV A 459 T GO/G L 3, B4 D 25 T 4 i )
W, BHAHEA S W1, M#EF T 40 SZ 5% DNA &
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HIFIA 22y 2405, SRR ps3 H4s
2l DNA W2 8iF2 1, [FET p53 & NF-«xB
(AR, I NF-«B {5530, k40
EAP TR . MERS-CoV W AT L@ i b i
Smad7 FIECET 4k 41 g A= < [H ¥ 2 (fibroblast growth
factor 2, FGF2)RyZRik & APl NF-xB Fl TGFpB
ARG5S ERE, RERRELAERNT, H2HR
AR B VE 8 1 A AR
3 EREEFMRRRARE TR

SEEAR S B 1 AL AN, e AR 1 A L R T AR OG
RS, AT & A, A I B F AR Y
SR, AR AR B R T R A AR R R, R
SEALRE R S i, P LIOEERIA BEAE AR A ML)
9 B 2 A IR 08 () T R R4 T 6 1R & B P i,
BB — IR B o SRR B ) — L 2R L AT P A LA
TR, i TN EE E 8 AR A
1 i (papain-like proteases, PLPs)EA il 1E 3 41
MR T R A AR

PEDV E X B AN A4 . g fil
1. Cyclin A FRIXBA MW, (RS LM
6 PR S5 A 7 384, 984T% NF-xB, NF-xB 713%_F i IL-8
A BCL-2, Bel-2 5240l T F s fr s &
i Bik/Nbk/Blk. Bid. Bad. Bax MJ¥i%, {2if
00 M A7 35 L AT A 48 e T gk R T
SARS-CoV ] E MR dis s e Em 5
) UPR, E Z&TREGEM G P BT 0 L8051 14 A Joit
W Ca” He BT, i ELIMHR] N-BEREAL S 801
iR ssoR T S E AN MR, Ik
UPR [ % {5 5t &#% th ) IRE1-XBP1, MM
J& PERK/PKR-¢IF2a-ATF4-CHOP/GADDI135
ATF6 il f%, i SARS-CoV i SRY4NfHT:, 16
AR GR BT BT, B R BR S T 4080 58
T, A RITG A A AR T

TEEARITE PLPs J2& 56 K Sl SOy (i 30 i[5 -,
SARS-CoV 1) PLPs HA FEf# p53 MIfEH, 7RI

T, pS3 LTS L9 N D7 FEH, T TR FE
Ay PRGN, PLP2 A 40 Ml 11 MDM2
I p53 iz R ALFIAZ R S, FEAR p53 AFe e LA
B ST, NI p53 A3 B Al M s w2/ A
AT, AR AR e LA, B OA REAE R R
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4 %
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P Rl B 2 1 Ao A T 0 R G S R SR
AT

T AMER AR A T 15 5 3 A 10 40 i 5 ]
DL TS — &%) Caspase HIBE(5 51518 A5
AT, o n] DUE A GORAR I TS A
AT AN, WS AR RN
FEP T A5 1548 Al i Zebn AR5 R T 15 5 ik 1%
M EZ [ IS M AETERT, TS A B A
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SEE IR 7 1 () — b 1 B ) AR DY Jo ) i A2
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Table 1 Role of coronavirus protein in apoptotic pathway in infected cells

EH fEJA TR

Proteins Pro-apoptotic effect

A T

Anti-apoptotic effect

SMERT &% NTETH T iR 4%
Extrinsic apoptotic pathway Intrinsic apoptotic pathway
S PEDV, TGEV, IBV, CCoV, SARS-CoV, MERS-CoV?Y SARS-CoV” -
M - SARS-CoVE# 1BV -
N - SARS-CoV™* PEDV!'”, TEGVPY -
3CLP® PEDV®Z SARS-CoV™! =
NSP1, NSP3 PEDVP?! = =
ORF3a 1BV = =
E = = PEDV™!, SARS-CoV!!
PLPs SARS-CoV!™ = SARS-CoV!™
Note: —: No data.
5 Wig ik, AT, MR AR, kB

o, By R EE B G ANZE RS LA 3
FREEN) S, M. N K 3CLP™ 25 [ %L 24 i 1 2L
ARV T RVE AR T A& AR T LA I A E iR
PAT IR AR , AT LA 2 1 IR AT A B 235 4 1) P FE AR
AT 3A% , 53 AN AT DL 2k 30 ] e 28 3 SRR e 4
A= T

FHXHE, SARS-CoV . PEDV 5 & E & 11 &
SARS-CoV PLPs & FH HAT I G 4 H i -0 2y
fig, SR HFEAHMLAENS | LR EEAT B R FE 15 32 4 P 58
LIS B (14 7 S TR AN A8 5 el R 2 HL A B (L 4 2
U T S 20 B T A SR, LRI BT
N e 7 2 PR I, A SR 2 B —3
“TRICAH |, 40 A A7 PR BT 8 20 1 AN T 4 1
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AT T Z 18] RS
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PEDV (1) S #E, 7RI N FRAN AL b 4331 AT DL id
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