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Research progress in the application of bacteriophage lysin
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Abstract: More recently, the frequency of multi-drug-resistant strains has sped up with the misuse of
antibiotics. Since the number of deaths caused by bacterial infection is increasing year by year and human
health is facing a substantial challenge, it is urgent to develop novel antibacterial drugs. Bacteriophage
lysin is a type of protein which synthesized by double-stranded DNA bacteriophage at the late stage of
genome replication. It can hydrolyze the peptidoglycan in the bacterial cell wall to release the progeny
bacteriophage and kill the bacteria. Bacteriophage lysin is derived from bacteriophages and has a unique
advantage of evolutionary selection. It is not only efficient and fast quickly kill multi-drug resistant
bacteria, and it is not easy to cause bacteria to develop new drug resistance. Because of its highly efficient
bactericidal capacity and high host specialization, bacteriophage lysin has become one candidate for a new
generation of antibacterial agents. A review on the structure and mode of action of lysins and their
application were presented.
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1 W PR ARG 45 4 DA I 4K R ALY

247 W PR N % 2 (Endolysin), J&—ZSH A
fiE DNA Wi /A (dsDNA TR 14) S i Fr) 4 7 24 f B
KA, TEME ARG TE ER SRR A, K
A AR R S AR R AR A

WE AR AR A R B 2, RE B 2 G
P AT Wk TR 4 2R filk il 7E 285 0 B A7 7R < XU AR 180 1Y
L, FR A S A SR 45 5 A AR I 2 A FR A1
AR (D 1A). — B, NS A AL 45 I
(Catalytic Domain, CD), 45T KT KR
bR R, K 2RO A — Ak gl
i, DRSS AMER SR R R D) E
JIk BWE AL~ A2 AR AR Sl 6 K2R
( 1B): (1) N-ZPhEEMmEERE ; (2) N-ZBE-B-D-2

SHEBETTES; (3) MurNAc-L- N 2R BEIE G ; (4)
IR s (5) Skl (6) Febiifme. 2R C
4 i RE 2L A 25 4 38 (Cell Wall Binding Domain,

CBD), HJF55 P45 A KRB b A 0z Ay dic 44!
TEfABTIY CBD &5t rh, B TRZ kLY,

B ZRAKGER , PrLE By A0 & AT 0 3R A RS
KIS T ZMMER C 3, DT N,
T8 22 [RBAPE R A S (Outer Membrane, OM)
I, XA 22 R B P T Ik O A A il A A
ZE LR (Holin) A FRBL T, ] LA DA SIS 2 A 200 1 11
MNREE, MHILZ T, KEZHCE 2 FOBPE R W R A
2R A —A CD, WA CBD, miTAMERTF
TE, 52 PR B e Wk A i il I ¥ AR R A
FRENEJZ R ERRAE ], XA REMRRE T A A4 K

o
/I

A
Linker

1: N-acetylamidase
3: MurNAc-L-alanine amidase
5: Peptidases

BEl1 HEEEMLR A EMA RS REMNERLS

2: N-acetyl-B-D-glucosaminidase
4: Endopeptidases
6: Transglycosylase

Figure 1 The structure of lysin and its action site on bacterial cell wall peptidoglycan

e A BRSSO AR R, Hrh @R AT I, A OMFREEEE; B 2 REIE T 4018 20 A6 BE 1 71 I LS
Note: A: Schematic diagram of the structure of bacteriophage lysin, where the green represents the catalytic domain and the red
represents the binding domain; B: Lysin acts on the site of bacterial cell wall
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IS A 4 2 G IS T T A 2R o 2 /)N T B2 ) 35
(BRI R 71 (4> T 76 15-20 kD Z[a))5), b2
FG PH P BT 0t R AR SRR A B, X R R T R 2
FE G b A T P A A A Tl B0 4 L 2R e e o v 1
AR )M (A — SRS AL, sk A
SR AT W AR I 2 il KZ144 F EL188 st &
CD I CBD 3% 2 Fzts #7714y 45 1k A 2254
e R TH RAFMIPTEER 0l FHAE Bk B
RUGTEA 2459 )5 A T I B A

2 WP RSREG A B A
2.1 WEARBEEET LANA

1958 4, Jacob SR YRHRE T WA (A AT LA
Gt 2R R B, BRI, IR EA]
TE W B A IR 15 32 7R 1 AR b R AR
Fl; 1975 4%, Freimer %105 YOk 24 BE1E AT
ERIN T A BEEEBRTE (Group A Streptococcus)
Jo ORI 2 0 2L i W BN

fihi 2 55 BR 1A (Streptococcus pneumoniae)fz=—2
o O VRGP 0 e L T, BB 5 AR
(AN EAR . BSEae . AR L I RE R0 IR R S5
ZRPEE o T AR B BR TR AR 2R YT 2 P b
T, ER I 9 3K TR | S 1) A TR PR B R T R
e EMEN ) 2008 4F, Grandgirard 2 YBFsE £ B,
4k ARG Cpl-1 TERYT R A8 B BR AT I e 5 |
B 174 DL it S 0 O B8 ¢ v BT AP PR ASOR s —
AEF ST 20 mg/kg B9 Cpl-1 AJ /)N BB W H il
RERFTE 30 min R/ 3 A8, 1R
[ FE2E 2 hy )/ BRUIE JBE {3 4% 200 mg/kg 1) Cpl-1
X i B (Cerebrospinal Fluid, CSF)J$T B AE
R 2 MRS, F52E 3 ho BILZYERE Cpl-1
AR IR T i 5 TR TR RS % AR T IALAE 4 ¥ TE
251, ISR = LELE, 24N Cpl-1 M
e Bl 9 BR AT 0/ T WL PR A 4 5 B B . & —Fb
JH 8§45 A 2 11 (Choline Binding Protein, CBP)& A
— A AL 5 B (C D) FI— A~ JIH B 25 5 45 1 35
(Choline Binding Domain, CMB), CD A £ F ik

RpER LA, CMB 1] DURR SR & dn ke -
HIREE 5> - Cpl-1 ) CD 1 CMB 7E45#4 I 3L[H]
PR —~ K Je 2k, H CMB i 6 gL R EXE R
AIHBRES & 5P R, BEADRHEES, B 2 4
AL X B CLL CI, % i i i KA P S A
—&(&l 2), CD 5 CMB 7EZ54G W 2 RiMH HAE
M., RSS2 M X Z AR AR, iR
fifk T LA E At 1) 5 [ 2355 A M R T %) AR % R TEL BB O
., REERKIRRIGE, X R 22 i 2 M ¢
BERRE T2 IR 285 T e SRR,

4 V(0 8] B BR T8 (Staphylococcus  aureus) &k
JLBE N R fie Sl 7 R — B IS, AT DL R
BRI 5 PR BEAR L Bl L O NER LA
e B AR TR A AR S RS20, 2007 4F,
Rashel 2515 2 AE MV-L A LA 850 B
ol 380 /)N B i v ) S P 4P bR 4 6 A 2 BR TR
(Methicillin-Resistant Staphylococcus aureus, MRSA),
] /NERUA I S VRS MV-L (500 Ut Rgde &/ B

2 ZfREE Cpl-1 B RIKGH

Figure 2 Crystal structure of lysin Cpl-1

T 2 Cpl-1 BRSSHELS N-Jii CD Sk @ik
C-3iti CMB (JREFIEETS), 2 S5 A AR AT B— A
RICHEH, Hh CMB H1 6 I EELE 8 I A 9 H R ZS 5 37
A

Note: The overall structure of lysin Cpl-1 contains N-terminal
CD domain (green) and C-terminal CMB (gray and purple). The

two domains interact to form a hairpin structure, where CMB is
composed of six consecutively repeated choline binding motifs
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HAFR, 2014 4E, Gu 2 Wioe & BUAYHRE LysGH1S
RES S AR 2 P & i A Bk R, P4
24 B MRSA, B3R, /NER7EIR YL 4 B (7 4
BRI, M I S 2468 1 LysGHIS (50 pg)fig

XEANERARHE 100% PR35, i — P ot kB
LysGHI15 2% R A/ )N BRI ¥ HP i) 5 B8 o DA S /b
RAE LI (2224 O TR 2@ LysGH15
R R A W AT BRI A THLH, Gu 2P
WL X-Ray fiAAT ST T LysGH15 19 =445
¥y, Z4fREF LysGHI1S5 J&—Fh 4 8 B i ik
fitf, Hf{ CHAP., Amidase, SH3b ixX 3 Mk
1, Hi CHAP 1 Amidase M#E LZEF 3L, 4351
G — R T B T, SH3b A4S A 45 M
(1 3); 58 FXF CHAP f stk E e m e, —
HZEA, CHAP WL AR TEE ; Amidase I
PRI R R BN AR e M, R R R
CHAP iGMERVER, 7 LysGHI15 ARG M rR i)
YEFHAR/IN s SH3b 45 & 45 7E LysGH1S A4 K ig
PErh R IEHEBEEMIERN, ¥ SH3b M4 G AR

Amidase, g4,

) 258 7

3 ZUEES LysGH15 By Rk GE 4

Figure 3 Crystal structure of the lysin LysGH15

. 2L LysGHI5 438 CHAP. Amidase F1 SH3b i% 3 M
P, Hirh CHAP #1 Amidase 4351145 A — 1> Ca* Hll Zn>", CHAP
I SH3b X[ 4K LysGHIS {5k R CH S, 1l Amidase I 2
X CHAP { P 5 A1

Note: Lysin LysGH15 contains three active domains: CHAP,
Amidase and SH3b. CHAP and Amidase bind a Ca®* and Zn**
respectively. CHAP and SH3b are essential for the activity of
full-length LysGH15, while Amidase mainly enhances CHAP
activity

Ahe, 4t LysGHIS ()24 v i B[R RE FE 11
TR, XFH CHAP Hl SH3b % LysGH15 A
HfpEE R EE

FMER T (Enterococcus faecalis)Fe=—Fh i 77
AETE NS YA TE . T B AR B N L R
PHYER , AR RO A mE, A9l AR
OB | TR | PR B Y K ik B AR S 2 e
2, 2013 4E, Zhang TR B K H 4y
BB HREE BRI R A IME-EF1, Jf3RikHR
fif i LysIME-EF1, #5730 LysIME-EF1 B
PO R AS I TR B S8 (0 R4, REAE LR 8 RIS
BRI A 1 BRI BRE (Enterococcus faecium),
WALHE 2 MR R R TN 2528 BR 1A (Vancomycin-
Resistant Enterococcus faecalis, VREF) V309
V583, 2020 4E, Zhou ZPM##r T LysIME-EF1 i)
ZYELER); LysIME-EF1 38 (AR 25k LA KL A9 R
454, FE—r 741K LysIME-EF1 (& (0 f14841
ORI FI =3 F4sh CBD (R4 (K 4A);
4K LysIME-EF 1 ] CHAP Z5 A4 sl by i B R 454 |
WAy, HAMY =4>F CBD 542K LysIME-EF1 fY
CBD J& AR DU 5 448y B0 IR 25 44 16 R 35 43
PU4>§ CBD Z a3 A ALl X 5. CBDJE AR
DU SR A — T LT (] 4B A7), T s — T R
(I 4B /%), LysIME-EF1 f#j CHAP %5 #43sst i T
CBD USRI R —TE, BHGE L Linker i%
B, HAEMKEALLURE”, BT CBD YRR IUE
TREEH) B EIEINT LysIME-EF1 454 20 5 41 Jifd B
Pl AR, R BOL RN P LI 25 7 3K
PR = 5 JF— 258 & BUAE LysIME-EF1
168 {7 2 IR (P B R, M)XTRL W E ST ATG 1Y
WA AR SS 5 fL5 (Ribosomal  Binding
Site, RBS), %x425% LysIME-EF1 i4h=4: =43
T CBD W (B 5A). 1E 2 PR Ay a3 o o 14 5
K45 fff LysIME-EF1 CBD JE a4 it Y 58
PRGEE I KT L v A0 2 Ak 25 1 33K A I DR R 1)

oy
He JJ o
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4 LysIME-EF1 By @ {k&544
Figure 4 Crystal structure of LysIME-EF1

T: A: LysIME-EF1 B3 AREEH), Hoh @300 U R4 K LysIME-EF1 #J CHAP Z5#43a; (038> 4K LysIME-EF1 Y CBD,
AN 3 4~ CBD NHABZ @ ; B EL AR linker, B: Lys IME-EF1 (1§ 4 > CBD JEBAIF RO SRR, —@ PR ), —mhiE

(%), N ifi CHAP Z5 #4347 F o i) CBD MU RIASR I

Note: A: The overall structure of LysIME-EF 1. The green part represents the CHAP domain of the full length LysIME-EF1 and the purple
part is the CBD of the full length LysIME-EF1. The additional three CBDs are in other colors. The black dotted line represents the linker.
B: A cyclic tetramer formed by the four CBDs of LysIME-EF1, one side is flat (right) and the other side is convex (left). The N-terminal

CHAP domain is located on the convex CBD tetramer ring

[l B LAt A7 7 T W AT AR SR A il Lys 170 v B,
2021 4F, Xu 2B b 7 244 Lys170 () CBD 45
4, Lys170 CBD #il LysIME-EF1 CBD {1, #&
DU IRZEF (K] 5B). 4 1~ CBD i I 22 R4 & S
Mg AKVERgERe A EAER, K CBD MR AL
N, ZeHHF Lys170 (206 MR IR IRAC. Mt
£ Lys170 BSERTF 5, AR BB R Ak
YA A5,(170 MYFI RBS FUBLS: s % R AVBFSEE I
S5 K6 R ) B A1 R R BH T2 M K A I T AR 1 A O
K 4 5 22 20 4y 24 B ) VR I AILER, X 2 S 245 1
MR BRI IT R A ERKE XL,

H i 7E 8 & B 20, S5t R 4%
TR SRR A TG BR G I A A S it

Wi PlyCP'™. 2001 4F, Nelson Z5P%% P24
PlyC A LATE 5 s N 2% 107 CFU Ffk et 4 BR 14

FERTZA /N 250 U 9 PlyC RE 2 & AR 40 T Y
B XFE B/, ETAR 500 U 1
PlyC 2 h J&, WIfi/N BRIV 7 B 2 i S5 B AIG; PlyC
o SR R A AT TR A DR DR U 2 L R i = R R

H—4>F PlyCA il 8 4~ PlyCB 4> F 4L
ARG, PlyCA il PlyCB 409l 2 BEAE K 4w
(& 6A). PlyCA &4 3 a5gi, Hh 2445
ISR 0T A A 4 R 7K A T 45 H 3R (G y HLy a05) 1
MR T 21 2 R 1 2 Ik R T e K A T 235 A S5k
(CHAP309 465), 73 Zh—A~ DI 55 Bl 32 492 A M e
2 45 #y38(Helical Docking Domain 266—-288),
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A2
2 [ ennr. Malicaca_ca_catal_atclr
CAA TTT AAA GGA GAC GAT GAT ATT ATG TT
Qo F K G D D D | Magg
Ribosomal binding Alternative start
site codon
B

E 5 LysIME-EF1 B EEIFERERMSAMEEMN
ZUARES Lys170 CBD HyEE &5 412

Figure 5  Identification of the internal translation
substitution start site of LysIME-EF1 and the overall
structure of Lys170 CBD>3"

T A NEBEBERSS G A7 FTLL A T RIRARTE, B %
7 AL T RZk4riE; B: CBDI f{FEL KM Lys170 CBD
ISR (LD AR, HABBIEA N ARSI CBD 4544, 4 4~ CBD
TE 1 U 28 A 2R

Note: The internal ribosomal binding site sequence is underlined
in red. The start codon is underlined in blue. B: CBD1 represents
the full length Lys170 CBD structure (red) and the other colors
are additional CBD structures. The four CBDs form a tetramer
ring
PlyCB NS 1 8 AH LAY CBD 4 FRAR A\ RS,
(I 6B), 81> CBD I35 1" PlyC 454 2 iU BE Y fiE
J1, 2 AMEIRAS Ry s T HMERRE T, AR
Or TAVEREE T 240 PlyC s S o T 45 1
HLAEY,
22 BEEARBEEHMGAE LANEE

SRR I 5 26 X L R 4 i AR R L B
T, HAER TN Z et PR AEER
v 3 5T I 9 % WD 2 B R TR W T 1 L e il
HPL118, HPL500 il HPLP3S 7EgizE. ML
Al it b R B S TR E A, M EX 3 A
SRS AN BURE, BB TR RS B R A

S, AR XA R T DK AT R R
TSR B 1 2 A DY

LAY CBD REASFE 5 1 25 5 20 TR 21 i R
Kretzer 25O 24/ W4 CBD SKBUCHLA, s
£ B A T 20 4 M0 R O TAT I TR A A I AT A Y
CBD 4> FHIREEER, £ 40 min Y A] LA 2 - [1]
WO 90% M =W K I (Listeria) , T H A2 HoAth
A A AE B SE I 5 A A% 8 BRI (Rl i, 3
R — P i), O LB Sy R Gl PP
FIRT, 7EM7ER3ERE E, Yi 0% T —Fht
T4 CBD MR B Fo LB AR, T
XoF LS il ) 4 B €5 4 7 3K A R A T R S A DU
MAGE BT, IS RE L rEEk, "k
G B8 A 2 TR TR T R T G B A G S PR
1.0x10* CFU/mL %] 1.0x10” CFU/mL 4, k%
78 CFU/mL, &AM FRAEAF] 50 min Y [A]
PISE s B T3 R R A R AL, HoAh 5
R I T I [ SR e T T o 0, 7 2 TR TR 1Y
RIS w3 0] Z2 Mg AT A, IO AR SE R
ELRNON PANRRZS (R U W Koy k3 W% N RN ail
A LATERA

FEAO -, S PT L 1 S S AR TR
TEAHYD AR TR, DI 74 R s et A 1) S
e, EEEY T RP eshisRaEl, T LA
WG PR P A X 14 g A T ANV R T A P PR, A
T AP B R R i g R 47

3 BREARFRNSOES KR

PR — B TE BT IR 2Y), 1EIR)T 4
T RS R AT LR B0 TS, (E R il
TE I R (8 RS T A7 e — € B R BRI,
RLRIE FETEA [ B T 8 2 IRV BAE . TR TS TN B 0
PERAXT AR . 2524507 N RME . TN A
5 RABEE RN BET, B R e
PARZR AP IT I V)SA RO i P X SE R L ks
A T A A P W R R SRR A T R T AL, AR
ERRRNG o oA PR AN DR R
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Linker
PlyCA,5 27

-

["CHAP domain @
PlyCA;00_465

PlyCA

PlyCB

6 ZUfEEE PlyC RYEEIRLEH
Figure 6 The overall structure of the lysin PlyC

e A: ZUREE PlyC #{kZ5H i PlyCA 1 PlyCB X 2 &R A K HhiE 19 Linker 208, HP PlyCA & CHAP Hl GyH 3% 2 M
AR, TR PlyC RN ; B: PlyCB & 8 NEHEFITA MM IREH, TR RS ST
Note: A: The overall structure of the lysin PlyC is composed of two parts, PlyCA and PlyCB, and a linker in the middle. PlyCA contains

two catalytically active domains, CHAP and GyH, which mainly exert the cleavage activity of PlyC. B: PlyCB is composed of eight
repeated units and the composed ring structure mainly exerts binding activity

[INE RS AT B S VieE d o N IR e S
BT — MR i A R 2R ClyR, h PlyCAC 1)
CD F1 PlySs2 1) CBD 1A, %2 fmGNT K 2 45k ek
BEA m YR IEE, R ClyR %5 s i A3
JiR 4 o AR LA R R I, IR A
A PL3. Csl2. PlySK1249, P128 £:15052

Brim AlEoL, Pid: 2 AL a2 P St
BTG L B AR AN B I 25 1k i A O ik 2 — Y
Schuch 2L 2L A CF-301 4577 1 85 R 8k TG
R E, X D8 % BR E (Staphylococcus) B e
5 R A A IR ELA R IR T RCR . I HLAE 26 1
T ST B R IRUE AT HPUESE T CF-301 SHiE KBS
AR B ME . 2018 4F, Letrado 45151t T
Cpl-711 FIAFPUA R FIBLPGHR . kAawels . A
ARV AU T R ) WA R X LA R 22 24 il
SRR A R PR AR o a3k /)N BRURD B 2 i R e
RIGESE Cpl-711 BRA AT 5 78 Ak mk Sk 188 i Xt 1 775 754
23F Z i 24 i 98 B BR TR I IR 43 5 ik EL AT PR ) A 1A
VER, 24 SA.100, LysGH15. SAL200 7&Y
Pk R et B PR 278

R — N FEARAY, #EET
B SE MR T R EBCRAE R, (RS 25 K
ROCRART I RE SRR M T OV, RBURYT
P, k2 R 2 A B 2 ) kR R R
—B% 2020 4, Wang ZEON4 206G Cpl-1 N
ClyJ-3 il AT AR 550, JE o T HA
W RO RS AR ERE 4Rk
B, ZibiE Clyl-3 MAEW S IL T2 4k, 1
Cpl-1 TEMHAANRMZEAT 2, HAREEES
FTREAG, BNl R A BRI HoAT 2RAVEA; 1%
T 5 245 S 3 W1 55 0 24 A Tt 00 4 7 IR i 6 2 AT 45
), R HAR YT RCR A B B e T 8 1 A 25 AR AR
BEFE

SR B TR . RNCE RS . RS0
BRI R R PR L L e n) — iR
BB AIF 5T 2 B 9 K Ok Rl DL S A b 2 A R T
REfi, JF ELREfE Y n i R MR AR B, M
TR E AT RORY ) 20204F, Kaur 25257 29
BB IRER - C R K FIURL (Alg-Chi NPs)HEZ4f#
fiti LysMR-5 [25¥)383% RGUE AT FEIZIF5E
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Hr, HA ZUREE LysMR-5 B0 K B0RL 2 45 55 1
PP B BEIR AL O 57 RER 4 A Rl AT, Bt
P SE56FT SDS-PAGE HLVK 25 545 7R LysMR-5 44
KUK P 2548 S8 | DA Bl 48 i Jo A s e A
RS [R]IILEE 325 1) Alg-Chi NPs X 42
A PRI WA EHEPCREN, T LysMR-5
INEL G, AAARIURE ) % TR TG P B R L RS )
A ANREAI IR AR 2 PERF 5T R B LysMR-5 44 K 5t
BTER A R A S, XS]
A AL G328 S 07 1) RS, KR RAEAIG s BRI &, 1%
WFFEIEM] T Alg-Chi NPs /£ 2L# M LysMR-5 il
A IEYT I R 1 TR 45 Pl AR P s 2% 1 Hh B A oK
IR ARG T, XAy AN R AT LA il 5 |
BUIR G 225 1 AR, TR 4 8 T 25 25 500%, 1))
AR/ A 25, 3 3 AR ) A 2 e] LK
FEARIF IR TR
4 REY

EAEK, W T 2 N 24 0 0 B R
RIGTAE RO i BE 08, Wi O A L i 1 Ay
R AN ESL 7Lk r Sl A N & N 15 0/
KF, SN HA LA SRR A 48 BT
B (1) JCIeTEAR P B S 0T 5 22 I B P T
HARM PR ACR s () X 4 i i 2% 16
W, ANHE BT A R 2R (3) Rk
BT, O TORA R AR RS LA B (4)
2 DT L AR B 25 P R BRI (5) Kt
B, AonlhEESRMBESURYE; (6) &5
b B T AR LA T

IR IV AT A 22 i T A R 0 G, ) o7 FH A
TRRAYHEAE, (AR PR H i KA A T i
HEVrL g, HFEEEMIELL FILDHE: (1)
SR AE RS IR AT S 2 ek AR HLA Bk
JHHEATFREER. HiKE®R, SEEORBHA
LRI IE XA s (2) X585 22 [RE P A
fEORR, XELL F AN P9 20 A0 i RE 5 (3) Sl
VERAIMNEE I, HE ARG 5 32 3 88 I

i, T EATRE R R (4) R RRAEIR T
T 11 e A2 N ) R 1 ) o LA 5 (5) SR
At A IR A 7 s L g 2y r =, LA Anfel
I RSRBERG ST BIRCREBA B W

AT X 2L RT3 R 2 U I AR S 4
ART5E, IFEIR K- B0 ko M SR A i, 418 o 2R i
I XA TE | PRI 0, i ILRES AR e
A —RR AT, B ARFRRME, &5
SRR AR 2 — 1000 [ B B 4 9 306 T e £k
SR BERE NS 7 TUZ A Wy AN ALK -F |30k, DA T figt
PR X IR TR AR BAT B (D, 418 iy FLARS s 1k
WIEAE BT 5 10 2 — o JLR, G e HIES 3 REAE
PR I PR B W B AL 2 A e e 2 —  Jlad
T A AR T3 92 2R B 8 BE A AR P9 RSB0 B 1 e 7R
A, DT 12 RS IO PR 2Rt i, X v A 80 A B L
(ENREEREWORAY (U IS - 2 ¢ N 2
FAIFE] . BRICZAN, (1) PRS2 A Tt 5
YE; (2) BURBETEMA N 73 1-3) J127 L R BRI
Wil TRANETE s (3) R AL A 7= T Z Ry 45
R (4) R BETENTIT; (5) HESHIEZARK
FR I X RS R DA T 24 R AR R R i S S A A X
5 AT A IRA T — 2T BT R A T AR
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