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Abstract: [Background] As a new interdisciplinary subject, synthetic biology has shown great
application potential in many fields such as medicine, agriculture, and industry. Bacteriophages,
recognized as a pivotal research focus in synthetic biology, exhibit considerable potential for
diverse applications. [Objective] The study aims to reveal the global development trends and
technological advancements in phage synthetic biology through patent analysis, and to clarify
its potential and challenges in future applications. [Methods] The patent analysis was carried
out in multiple dimensions including patent application trend, technology structure, technology
source country, legal status, and comparison between China and the United States, to
comprehensively evaluate the global patent distribution and development dynamics of phage
synthetic biology. [Results] The study finds that relevant technological advancements are
primarily concentrated in areas such as phage genome modification, phage therapy, and phage
display. However, patent data reveal imbalances in the current research regarding technological
distribution and application directions, with notable gaps in biosafety and ethical considerations.
[Conclusion] According to the results, we put forward the following suggestions: developing a
forward-looking patent layout, strengthening global layout and protection of patents in key
domains, and highlighting biosafety and application ethics.

Keywords: phage; synthetic biology; patent analysis; technological progress; trend analysis
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Xof 5% AT A Py 5 DR AL R 4 G 0 RIS 2l XD i 3
FAEMER . A L 2 0 i 58 A8 I TR 1A 1Y) R
DR, DA 5 sk 2 5 DA ) 1 e sl 3 e 11 44 8 1)
FRPE R DA I R A DR A s B R A . [
DR, 3E Ak [R5 2 (R AL R A 4 ) i A T
D2, KRR DNA H B (A [H]
Ay H bR XSk 17 284 ; CRISPR/Cas &
%, FIFH CRISPR/Cas RAEMATIHM Gk, X
i R GERE R SRR BT R H AR DNA J¥ 41,

AR PR T2 B 1 41

Bacterial infection|fibrinjmodification

LRV R R A A

Filamentous phage|show vector

AR

Heavy chain immunoglobulin

TR TRTGE E (AR 20 TTA = A

9 MEEAEFRENEEFNERSE

FeVFREHR B NAE A L PR B2 AL .

WE 9 o, I B AR R 21 et A G % )
Fi ARG B A AP B g AR I % R
. RIEERIEMERAR . AN AR . 22k
Wik TR L R A - TR T Bl A R R 4R 4y S
0468 5 W T AR (AU2015329959A9) , % & il 3
MR T — Bl 08 T A L I T A B PR A i
B, EERZ RN I TR G
AREECH R Y, R IR T AR AE , U
TR IR

PN 1 (1 o A I PR 201 s 1) 2 R A TR
&, MXEHATFAERKHT ., HE . s
K. EE BRIEF . HA . R A=A
Y12 T [ A R M X sl A 2

WA FAG Ja B 1 REAE — AR B o v
TR B 81 A ot 3 AR A M g o2 R AR 5, PTT LA
PRIIZ B AR R B ], ARl 4 & J
Xt FH AR L SRS, B AR & A

A A AR o 2

Cloned vector|recombinant phage

BB S IR
Extracellular signal-regulated kinase
FE IR 20 214 B[R 4 5 S RE ST
Jen sjwhole genome sequence|
lements

RS

Figure 9 Distribution of phage genome modification patents.
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Table 1 Phage genome modification patent cluster
FFe NI EYS HIEA LRI LFRIATF
Serial Public (bulletin) Applicant Patent type Patent
number  number publication
1 AU4875499A The Scripps Research Institute K BARFE
Invention application Australia
2 EP94506B1 Merck Co. Inc. RHEAL B A g
Authorization of invention EPO
3 AU2015329959A9 Phico Therapeutics Ltd. KW BRFE
Invention application Australia
4 AU2015329959B2 Phico Therapeutics Ltd. KA WA
Authorization of invention  Australia
5 AU2015329960A1 Phico Therapeutics Ltd. KW H KA.
Invention application Australia
6 CA2963966A1 Phico Therapeutics Ltd. KW N
Invention application Canada
7 CN112739416A I S R N AR ST R ~A R KW H i ]
National University Legal Person Donghai Invention application China
National University
8 CN112823206A e IRy NE SRR S P KWL H ]
Shenzhen BTU Institute of Life Sciences Invention application China
9 CN112823206B IR MR e KWL i
Shenzhen BTU Institute of Life Sciences Authorization of invention ~China
10 CN117070545A Hh N B 4 el 2 S W] I
Army Medical University Invention application China
11 DE3378218D1 Merck Co. Inc. KWL |
Authorization of invention =~ Germany
12 EP3201323B1 Phico Therapeutics Ltd. KRB Wi % L)
Authorization of invention EPO
13 EP3201325A1 Phico Therapeutics Ltd. KU HIE BRI % F] )&
Invention application EPO
14 EP3909644A1 National University Corporation Tokai National % HH Hi i el
Higher Education and Research System Invention application EPO
15 EP94506A2 Merck Co. Inc. KW B & A5
Invention application EPO
16 EP94506A3 Merck Co. Inc. S W] BRI LA Jrs
Invention application EPO
17 JP04365477A Merck Co. Inc. KWL H HA
Invention application Japan
18 JP05065156B Merck Co. Inc. K WAL HA
Authorization of invention Japan
19 JP2017531432A Phico Therapeutics Ltd. KW HA
Invention application Japan
20 JP3681666B2 Genentech Inc. KWL HA
Authorization of invention Japan
21 JP6748074B2 Phico Therapeutics Ltd. K BHIZAL H A
Authorization of invention Japan

)
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Fre AN UNEEE] HEA LAY LHRIATT
Serial Public (Bulletin) Applicant Patent type Patent
number  number publication
22 JPWO02020137421A1  Tokai National Higher Education Research KW HTE SN
System Invention application Japan
23 US11939592B2 National University Corporation Tokai National & BH#Z4X %
Higher Education and Research System Authorization of invention ~America
24 US20050112550A1 Gershoni Jonathan M; Enshell Seliffers David J% B HiE FEH
Invention application America
25 US20170304378A1 Phico Therapeutics Ltd. K HH H I eS|
Invention application America
26 US20170304379A1 Phico Therapeutics Ltd. KW e
Invention application America
27 US20220056474A1 National University Corporation Tokai National % I B i F* [
Higher Education and Research System Invention application America
28 US4460689A Merck Co. Inc. WAL eS|
Authorization of invention ~America

KF, 2023 4F, PR ARG e oA Ak IR 41
A R T — e i R M A O R S
PR AR R DR TR 3 O o |R TR DT I TR A
3 Sk T RIS RO RN B W A R, B B IX B AR
F AT A= i 0 A g AN AR . TR
WG B A 7E SR e T 8 5 o] DAk 5 kA DR
W, B H IR A s ERakd, S5
F M IR A2, R S B SEAE £ A
FisE &0, e DL 2 2 @ R, e
AL IR 2 R AR, N g AR
AR, — B 2w, e B
TF Ui 52 ) I I 2 24 A 1 AN, BERIOR = AR 1)
YRR EN TR AR

ST 2 PR ARG X, H 2 R AR
BB PR A el vt T B . TRRIE PR AR 200 B B R 3k
P2 3 5 )40 AN e kv, T DU i 4
L 0 L e e AR 1 2k ) O R I A A
FE A B ryU>10 1 Bednarek 45715 1o WU EE
A A A [ DR B 2 X I R AR L P AL A T e
IR, 38 2 X 43 HL A B 0 A A 3 4 A4 1Y

Vs DA D R DA A A e BT ok R AV D, R
R AT T A AT L S R T AR
WA AR, NI I AE bR DNA i AT
Al PEME AR I o i TP I I T A S PR A
Ve 2 —JE 25 fL DNA BIE AR 241

(bacteriophage recombineering of electroporated
DNA, BRED)!'®!, Tridgett ZEUHREH T —Fh 3L T

FA R g i R R R AR R S AL, &
PRI lambda Red A RGE, L[ 1505 1ER
{A lambda A0 25 (0 I i F2 DA 7 3L R 4l i, 3
L HZ: DNA VEREAEY), FFUPiAER
i 25 VAT Sy B AR e B AR e, % BRI AE
3-5 d NTERMOWE R AR SE R EAE . BT DL B
B, BENLEAE . [RIJESE EE2H . CRISPR-Cas
ARG WL R 21 A 2h A Oy il
M T A RE DR 4 st . 2021 4F, ) B 46 (200 ] Jig
T NN T8 PN e B AR N, SCERE [l T —
5 74 DSk 2H %5 (de novo assembly) iz if Jik 55
BTy, FEXF AR R I AR 2 R S
F A EAE S T T 28R
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3.2 IEEKATT

Wit BRAAYR YT PR R AT, 2 —Fh
FHWE TR (AR IR 7 A A B R IR 97 ik . Wi
PR A S8 A SR PR IR B AR B, 3k BRI
R B A A T 24 P )Y H 25 ™
TS 245 240 BT S e i B i AN TS . 7E X —
SN, WESE N DR R W R R R 9 i 2 A A
YL T AT TR E, S T B
J24 HET, Wk IR I 32 R m A RS A
PRXS R . WERE AR AE BRI TT K . TR I
SHARME A . MR A TR EADY
CRISPR-Cas ZAM LA, n—k HA
HE IR B8 7 0 T Y K M R TR W B A R L A

(CN118147085A), %L RIAF T —bRHEA
b i B8 1 AT 1% K % FF T (Escherichia coli)
W T A e W T, ] LA T B 96 K s v
TG (Salmonella), i & W AT I 4 R
RO, IFEA RN kRS, X
Wik AR YT LRI RE WL 2,

Wik P AR ) R 7 v A — Tl 22 b vk T AR 4
G AE— B TR T 4 R RS 1 kPO X FhyY
Bl 455 Z MR TR AR, RERS AL T T2 4
WS, A RORITIR G IR BN E 09 AR Jk
b, (R R v 7 AR B R AT BB . oE
T Z2 P R AC 2 A S () B X 22 A R
A PUPE X RO A 1T 2 M K R i XL

*2 BEEERTENEER

Table 2 Phage therapy patent cluster

o SIHAES HIEA LR LRATT

Serial ~ Public (Bulletin) Applicant Patent type Patent

number number publication

1 CN118147085A R 2 K W R 1
Invention application China

2 JP7492337B2 Pherecydes Pharma KWL [EfN
Authorization of invention  Japan

3 CA2928540C Pherecydes Pharma K WAL UIEDN
Authorization of invention  Canada

4 US11957724B2 Erytech Pharma AL %
Authorization of invention ~ America

5 JP2024515351A Ferring B V KW HA
Invention application Japan

6 ES2963904T3 Technophage Investig E Desenvolvimento Em & I #24Y PHHEF

Biotecnologia Sa Authorization of invention  Spain

7 BRPI2321647A2 Ferring B V KW HA i i)
Invention application Brazil

8 US20240087684A1 Phagelab Chile Spa K HA i %
Invention application America

9 EP4332217A2 Technophage Investigagdo E Desenvolvimento & A} 1 i BRI % H) J&y

Em Biotecnologia Sa Invention application EPO

10 US11918613B2 Ferring B V; Institut Pasteur KAHEZRL %=
Authorization of invention ~ America

11 EP4313092A1 Phagelab Chile Spa KB HiE KRN & F] &)
Invention application EPO

12 CL2023001401A1  Phagelab Chile Spa KW i BF
Invention application Chile

(Fe4)
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e AT HEA LHER LR LTF
Serial ~ Public (Bulletin) Applicant Patent type Patent
number number publication
13 US20240024391A1 Pherecydes Pharma KW HI *H
Invention application America
14 W02023242621A1 Phagelab Chile Spa KW HI AR
Invention application LA
WIPO
15 AU2023251526A1  Pherecydes Pharma KW i R F
Invention application Australia
16 CN116987159A b S R R KW H i I
School of Medicine of Shanghai Jiao Tong Invention application China
University
17 US20230084687A1 Adaptive Phage Therapeutics Inc % BH H i % [
Invention application America
18 KR1020220068196A Chung Ang University Industry Academic B HE [
Cooperation Foundation Invention application Korea
19 RS62644B9 Ferring B V; Pasteur Institute KB HRAL FEIR Y
Authorization of invention  Serbia
20 SI3563837T1 Ferring B V; Pasteur Institute KR Wi SO
Authorization of invention  Slovenia
21 CN108697744B & E BE PRI 25 23 ] KW EAL el
Frisides Pharmaceuticals Authorization of invention  China
22 EP3928782A1 Phagegroup Llc KW HE i ) JRy
Invention application EPO
23 BRPI1306400A2 Tecnifar Industria Técnica Farmacéutica S A KW HI i)
Invention application Brazil
24 CN110545670B Wi BRI 2528 W K WAL I
Frisides Pharmaceuticals Authorization of invention  China
25 ES2857199T3 Pherecydes Pharma K BFEAL PEHEF
Authorization of invention  Spain
26 US20170304379A1 Al k2 KW kM
Huazhong Agricultural University Invention application America
27 US20220056474A1  ferff il K¢ KB eS|
Huazhong Agricultural University Invention application America
28 US4460689A Tecnifar Ind Tecnica Farmaceutica S A % AL %
Authorization of invention ~ America
29 US4508826A & E BEFEIT R 25 3 7 KW EAL S
Frisides Pharmaceuticals Authorization of invention ~ America
30 WO02081635A2  XHuFEE 242 FH KW HiE TH R
Frisides Pharmaceuticals Invention application EAER
WIPO
31 WO002081635A3 Ferring B V K HA i TSR
Invention application AL
WIPO
32 WO02020077559A1  Tecnifar Ind Tecnica Farmaceutica S A KW H i HF R
Invention application AL 2
WIPO
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W, $em VIRIT I ISR RER 0 A,
TE S YRR Ty TR, 5 TR A X 2 3G %o it Y 447G
4 VB 04,7475 Bk T (Staphyl ococcus  aureus) 14 4%
PEEAFRESL R0, Fr i — s R, it
Xof — 44 WU il B AL i A8 R 12 2 g i o A A
B (Mycobacterium abscessus)i& YL () 15 % Ffk
LR YA R Y RS RIS, T R
GpigPl

FEERIGYT T IH, WA IR BTG IA
SPh R T REMIEN, 4GP ARG .
JRRGE T A R s R, W BRI AT I
ORI 5 R VE T o FERF IR E R T T, 38
ok 8 R IO PR Wk AT AT T LK o b o 5
IR 1P,

FE—Se B TR BRI YT I, WA
BIF R RIH T B E WIS, EIRIT AR
T, Li SE0NE SN T AR TR A, R T
AT Sk 380 D 7 L e g /N R R Wk b, B
Wik A AR T DA A5 S A R, Il A 4 A il A
A B ZE K P IR P I A T A RIVE
7 FLHCARE B L I A 7 1 — i RS
DR Ay W AT A 20 i S 7 19 e g 11 5 K R % A 20
] A A B AT, R AR S B R Gk 1 4
AR R, Angs b . 9 B R R
S5, HAT WM RE T

TEAE M P9 B ™ B 1T SO WG 1 T 4%
1-6 I~ H B FET =% 20%-40%, £ik 75%H)
HAESWN T EEDRE T 2 05 90 d NFET-1PY.
FEAB GBI TRYT ORI, 480 2 ok — AR YA Ak
FBro H TR AH DG s ] i 28 TR
AL HE ., Duan %PV 3 52 9% A B 3E I BR A
(Enterococcus faecalis)i 4 Jitd 2 15 105 K5 M I &
SREMIFET A C, AE T A A 5 R
PR R, RSP 2R B 3 20 vh 38 B BR T
(Enterococcus faecalis) i £ it i & 38 1, FF k1

% BRI A VA T LR S e b A o 3 40 L ) 256 g BR
PR, PR AL T — OGS A T G A W R
e, W B R D T I R 20 B i 2
FHHEE T AR/ R 2 EEE SRR . Xt
W Wik PR AR YA TT ANV IR 7 RS P B R 1 —
FEB.

2023 4F, X [ 3P Bl T — MR iR
55 2R 005 AN S AT T (Acinetobacter  baumannii)
PIZUPEE TR A, IR RN A IR, I
HR 2 W i AR R T )X B B AP A BT Lk
JR BT 5 I R, TS 1, A R i e
BRI P [RD R A 7 2 B S R AR SRS RN o B T %
W A A 0 T AARIBITF AL, WE R IATE IR T h
IR 7K 7 SR 25 0 W 1 ) i s B o A
FI I A A B
3.3 EEARTR

s A A SRR B2 — R SR TR R, @
sUR %) WY N R e WO N B SRS E AN RN
FEPIAL, A5 2 A I AR 1 B8R B i /s TR M TR
TR s Fe B, Ry 2 d H A R 2 M3
WEpA A, HHARRE R ARG T7 SEden] T RS,
R AR 32 B T 0 0 R S R R AR (U R
. R . NSk ek 8 R, 4
5% DR 3 A7 A B W TR R AR 58 B R G )T 41
W I A AR R T o A R (UK T R I
T mIes, AR R E B 1 T2 5 W R R A Se R
F—A Rk, I B /R 7 W T R Uk (14 R 1 )
X e J /R AE R T 1 AN 4rF AT LS B bRy 145
A, MSE IR E 2 F I E . WA lambda
I BRI S R R 48 S 7 7(US20050181494A1), %
L FPE R —FhARAT AL T A W5k TR AR 3 1T 1 %
7 D RE K AN 115 A9 B2 4 lambdoid W B8 A (1)
2, TR mERE R RN R AR, B TR
A T AR URE Hh A SR DNA. 2 it A5 oK o AH DG I
PRAA R R & FIGERE L3R 3.
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Table 3 Phage display patent cluster
Fr5 NIHAE)S SIS UN LHER LRATF
Serial Public (Bulletin) Applicant Patent type Patent publication
number  number
1 EP4324847A1 Suzhou Forlong Biotechnology KT Wk & F] &y
Co. Ltd. Invention application EPO
2 CN113278068B AR 9 FE A= ) 2 25 FR A ) K WAL T
Shandong Kuanhezheng Biomedical Authorization of invention  China
Co. Ltd.
3 CN113336846B 1R SE AN IE A= 2 25 47 FR A W K WAL I
Shandong Kuanhezheng Biomedical Authorization of invention  China
Co. Ltd.
4 CN113429478B LA 9 L A= ) % 25 A FR A ) KA T
Shandong Kuanhezheng Biomedical Authorization of invention  China
Co. Ltd.
5 CN113444170B LA B 1 LE A= 9 B2 2547 BR 2 ] K WAL I
Shandong Kuanhezheng Biomedical Authorization of invention  China
Co. Ltd.
6 WO02023279121A4  Swartz Roger % B i THFRTE = AL 2
Invention application WIPO
7 CN116854802A Si N Sl A= A PR A KW H i i
Suzhou Forlong Biotechnology Co. Ltd. Invention application China
8 IN418973A1 University of Delhi K W2 AL B
Authorization of invention  India
9 CA2900745C University of Leeds R WIHRAL IEPN
Authorization of invention  Canada
10 WO02023279121A2  Swartz Roger KW H AR AL 2
Invention application WIPO
11 US20220333130A1 Roger B Swartz KW IE S
Invention application America
12 W02022218292A1  Suzhou Forlong Biotechnology Co. Ltd. /& B H1 i THFERTE = A A 2
Invention application WIPO
13 CN113402603B e PG TR 2 K WAL T
Shaanxi University of Technology Authorization of invention  China
14 US20220033851A1 Roger B Swartz KW i B
Invention application America
15 US11156542B2 Sensor Kinesis Corporation K BHPERL ESES]
Authorization of invention ~ America
16 CN113444170A AR B FIAE A= ) B 25 A4 FR A ) K B H i SHEE!
Shandong Kuanhezheng Biomedical Invention application China
Co. Ltd.
17 CN113429478A LA 9 FE A= 1 % 25 FR A ) A3 Hh
Shandong Kuanhezheng Biomedical Invention application China
Co. Ltd.
18 CN113402603A S NITNE KW SHEE!
Shaanxi University of Technology Invention application China
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(83 3)
Fes VAPV ST UN LHER LRLTF
Serial Public (Bulletin) Applicant Patent type Patent publication
number number
19 CN113336846A AR 5 1 IE A= 9 B2 254 B ] K WAL Hh
Shandong Kuanhezheng Biomedical Authorization of invention  China
Co. Ltd.
20 CN113321722A SRS B A W AR AT BR S ] KW gilE
Suzhou Furong Biotechnology Co. Ltd. Invention application China
21 CN113278068A AR 5 F1IE A= 9 B2 25 B ) K W R Hh
Shandong Kuanhezheng Biomedical Invention application China
Co. Ltd.
22 CN111778218B AR B FIAE A= ) B2 2547 FR A ) J WA EAL SHE!
Shandong Kuanhezheng Biomedical Authorization of invention  China
Co. Ltd.
23 CN113150095A Mz R S H S Hh
University of Leeds Invention application China
24 JP6889758B2 ==Y T4 AT )X KWL H A
University of Leeds Authorization of invention  Japan
25 CN105120885B Ml 2g K2 KW B H
University of Leeds Authorization of invention  China
26 HK1217915B NS K WAL Hh I A s
University of Leeds Authorization of invention = Hong Kong, China
27 JP6794111B2 ==Y T 4 AT )X K WAL H A
University of Leeds Authorization of invention  Japan
28 US10844370B2 University of Leeds K WAL K
Authorization of invention ~ America
29 CN111778218A AR 9 1 IE A= 9 5 254 B2 ] K W R Hh
Shandong Kuanhezheng Biomedical Invention application China

Co. Ltd.

MELARBE RS ERF, 2018 4, 1k DURH
BT T IRFIHT AR I TR SR, 45 DL A B
PR JRE 7S AR 0 B RO R A R R R 1Y
SN AR AE DU e S LA DT D, MR A
JETRBOARBEME N2 6 BT A b e HA
SRR AR R BT, X EEGTR A B An gk
PR T TR W T R R T Je 7R 421 22 4R e T A A
O W TR M R /R R B PR B AAS T A 4 4
B LE W AEAR TR, A ] 24 2 FLA Tl o R
25 WETE AN R R TE 32, T
UINARZRNE M B SF RIS R . AL T AR B 1 JRK
GEPEp

FELY TR IT T, Wk R4 JE s B R 1) 1
AR FHOARFBRE 0 & B, AR -5 50
MR A FAHEAER, kIR 2
W0 F o IX RO Bk 7 % BE A8 N 25 W it
e, RE YRR SR S, A, W
TR RS AR AR W IF Kt K 4% 3 EAE A .
3 R R BT R R B, AT AT % A R
B RE IR, IR Y R AR L R, RS Y
FrS R I . E 19 e 90 AER LK,
ML 70 Pk AT A PR SE A G IRDFSE, H
H14 FREARAL, X BT A A TR AN e A
PR,
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4 REHEW

4.1 R4

W TR AR WA W22 T o . TR
FE S8 S, Bl T S 2 450 12
WNNIESL 71015 % IV s o Rl YR g 137 i LA
I TR A4 AR ) T AR AR D v RIE S A oo
PR RRENE, ARG BAEH AR KR
HRRIHI R DIRE . TEA BUEIEOR N A T B
2RI R T AR T8,

AR, BERIRE A A E R — B
I AE YRR AR B & R, JUHAEIR T iz
P S TR JE% s AN A Vs Y ih 3 TR
S, AR RS R M H 25 . A
PR AL RE S B AHT, Sl ik Fnbit
ML e A B 22 B8 P54 7 D& Bl 4 R (4n 2 [H] 4
BEE TR MR R A L R AN AR ) Y
i, MHESIH R AP & i, Rt PR A1
R R R AL, ISR R B A4 0 A B
Jio BeAh, A R LR R ] E
U LR o I B AR 7 R A T N
A, DT 2 7 it 7 JoT i 22 4 M T G 31
bR, PSR SHuE AR 2 N . T 58
H P AUR ZRAAT B Tl 5| 3 2/ E S
SRR G A Yy 2f o, AR B RS, #2
PESE LB, AR E 7l i e B & e A T 35
TN, 7 AR AR T B R ST A A
e Sl B R B AR 32 B AN R e 2R A
[V, DASCBURT SR8 R . Bk, s s g
A HLE W2 ST B0 R R PR 28 G TR
A FTF RE ARG & PR 1 SR
4.2 EiL

U5 T R A WA W2 R R — A 2 3R
MR R BITRT U, 6 e AR B A T
ARAEMBAIHEE . (1) WREESRAEY

PR LM F R B TR Ry
G M S U, R T TR AR Y i 2 1 el A2 R
VEANTR I, , A W 24 41 0 A ) 2 A T K
I8 PR MR B2 B OG0, A R TR AT o R )
L ) R A1 R R A LA fel B IR P B 4 4
dPEHl. (2) Wik TR A DR 2H s K R R B R ]
A FH A Wy e AL 1 5 77 A BAT R 2 T RE Y AR
Vo5, FrAr B T s T Y T
e, AR, TlEmHFaE, HARE
RS R R AR, L R SE P A A A
R Ebs RS Z—,  H T g S
A B M B P AT RAEAS [, S AR
B b E e P e R 2 LR A R, AR TR
EERE A AR A E ST W RPSRE . (3) AW
LA TN AR B Wt TR A B A ) = 1) D
LY A Y e e MR R A PR, A R
AASRWT S RO A RIS, 1 F A4S AR )~ 3
AR B EE W) B A R B I ELTE A5 45 Rk A8 R

NIGGE BT A DR 2 L Ik BT (A A S R A s )
i AL, AR TR RETE Wik B R B A 4
Bela oA T T AR A TR T S5 v 4
A, ST B B URE | TR L A R R AR
P o i E BT RETE B9 L AT R R, R
JE Wt TR A5 B A W~ il IO PR PR R AR R
KIEES, MR RHERER | BRI
VAR 85 2 BHAIET 9 L A ORI SRS o B X I G 1
FAEY BRI, EBUE AT ORI
MFIPEAL , DUSA ORAE 8 A BOR B PR 45
G
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