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1 E. [F5]) RERENHE (Pseudomonas aeruginosa) 2 —Fr 5| R ERRLE . GHREFIT RS
HFEREHRRT. 2 EMAAERERAMARIRPEERBALNGFELRE, LERETEES
SRR, EBAREA RIS, ARt AGBEREH AR m A AR, (B8] 4
BRI F B A A WA IR A (AR, ST AN FRE AR AR, AHEBIRSE
T & TR, [7%])] RERSEAKA, AREFIETFRESBEAK, SABE., —FAEKRBLK. &
FEBFAMFHMERATHAR; 44 Illumina MiSeq F &N ZEFH K92 KX BHE 7, HA
Newbler 3.0. GeneMarkS. BLASTp. Mauve 2.4.0 A 413 &8RS /7HE . EH bR A R A5
o, (4R 9B 2 — A4 AR PHW2, Z"4 HAKENEREF R, TR Tk F B L6t
RGBSR IOE;, ERERELHA 01, —FTAKBERLERIL T, LAEEEH PA0L &K
2 100 min, Z 2404 360 min, Z %2 4 25 PFU/cell; *£H 4k PHW2 I8 & 25-50 °C 4= pH 6.0-8.0
SLE NARE; ESNRBAT 7 min /& PHW2 FE A S T 5%AS A 100 min A, PHW2 731R4F4 5
#y7E ., ER K PHW2 69K F 28K 65984 bp, GC & Z 4 55.69%, % #5 92 /~ ORFs, F 4 tRNA.
At 4E R 27 PHW2 5 PB1 A% 4R & B AL ARID £ Mg JE 37 ) X 3o Ao i TR R IR 2 R 2 T,
“E AR PHW2 662 F 37478 £ 58 PA001 7 09 £ WAL ST AR 24 h A e AMHIE. [44]1 o
BT T —ARFIT 69 PBL A B AR PHW2, fTakF F M X025 69404 B0 H 2 e ok, AMFH5E
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Abstract: [Background] Pseudomonas aeruginosa is one of the main opportunistic pathogen that has an
important role in nosocomial, acute, and chronic infections. The multidrug resistant (MDR) P. aeruginosa
remains a common cause of severe nosocomial infection. Phages are viruses that infect and can kill bacteria,
and phage therapy is an alternative treatment to eradicate MDR P. aeruginosa infection. [Objective] To
isolate virulent phages that infect carbapenem-resistant P. aeruginosa and characterize its biological and
genomic properties of phages for future development as phage therapy. [Methods] Environmental water
samples were collected, and phages were isolated using double agar overlay plaque assay. The morphology,
one-step growth curve, optimal multiplicity of infection and other biological characteristics of phages were
studied. Phage genome was sequenced using the Illumina MiSeq sequencing platform. Newbler 3.0,
GeneMarkS, BLASTp, and Mauve 2.4.0 were used for genome annotation, comparative genomics and
evolutionary analyses. [Results] A new phage, PHW2, which is a member of Myoviridae, was isolated from
pond water. It is able to lyse seven carbapenem-resistant P. aeruginosa clinical isolates. The optimal
multiplicity of infection (MOI) is 0.1. In addition, one step growth curve showed that the latent period and
rise period of PHW2 was 100 min and 360 min, respectively. The burst size was about 25 PFU/cell. The
phage PHW?2 was stable in the temperature of 25—50 °C and pH 6.0—8.0. The activity of PHW2 decreased
significantly after UV irradiation for 7 min. Moreover, it was shown that the activity of PHW2 is unaffected
after treatment with 5% chloroform for 100 min. The genome of PHW2 is 65 984 bp, with GC content of
55.69% and comprises of 92 ORFs. tRNAscan-SE analysis indicated that phage PHW2 does not possess
tRNAs. The genome of PHW2 had high similarity with other PB1-like phages. Phage PHW2 inhibited the
biofilm formation of P. aeruginosa PA0OO1 within 24 h. [Conclusion] We isolated PHW2, a new PBI1-like
phage that shows potent lytic effect against several carbapenem-resistant P. aeruginosa clinical isolates.
Biological characteristics and the in vitro biofilm test indicated that the phage has the potential to be used as
a biological agent to control nosocomial multidrug resistant P. aeruginosa infections.

Keywords: Pseudomonas aeruginosa, PB1-like phage, biological characteristics, genomic analysis
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YA WA VAR B AT R IR I B T A )
SR, N FHI R T (AR 9 0 o A P T s T e 5
Z I, angE EFEEAE A BRI A B
PRBTPESET BAT (W BIF 5T 3 I W T AR 0 R 7 1
SRR AR T B2 —, JeHE R R 2 K1
WEBE R AL, AT LASR 9818 323 B ST RAREAR
240 T T 52 W RO, 2 T PRV 9 7 S e o
FE A SR ™) I AT (AR A0S R 32 A MU T R AR
T A Wy R B0 W T AR B R R ST . AN
FEVABR T B0 S TR 24 B0 ] S A BRI TR o 48 7 T
RARFOKRE I B U A, PSR o
PEAISE R RFAE, PP ICAT D Az B 50 2 1l 22
M 2 S M N R BT T, DA o Al
PN R A AR T IR AL BT DR

1 RS
1.1 ##
1.1.1

ARSI 10 AR SR AR AR . 20 ARERE S A
SIFFEF 1 MR R38R A T3 A SE 0 AR AT
1.1.2 EERXFIFLEE

LB }i7edk, bt &R A RAF.,

SM ZZui: NaCl 5.8 g/L, MgS0,7H,0 2.0 g/L,
Tris-HCI (pH 7.5) 50 mmol/L, FHZ 0.1 g/L.

fHIR 5 F746, TAISETE A+l; {HERIRG &,
R BT A AR AT BR A | 5 R A R O
ML, LR R R A A BRA R s VITEK2
Compact 4> H 41w 4w L2 Bt R4c, tHE
Boswl; BT, HITACHI A H] .
1.2 BEFRNES

PR AT AR AT B TR FR 33 R0 T LB R AR B 57
Ferpr, 37°C, 180 t/min RHHGFEEAR , HHATFAH
VI I PR V% A T LB MR 3 3R A,
37 °C. 180 r/min #1577 =X EA KA (ODsos £
H0.3), 4°C IR
1.3 A8

KM VITEK2 Compact 4 [ Sh4H B % & M 2y

BT RE AT 2O, AR S5 IR RS 36 =
by E 4k t/p 25 (Clinical and Laboratory Standards
Institute, CLSI)AYZ5 80T HR1E2016 4FJR)F &
Zh IR IR 2= % DU £ 1 25 (Multidrug
Resistant, MDR)RFRERE OB&5 Rt 7025
14 [EEXRSEHEK

FHOCHI A ZEBRMR KT 10-15 cm 4bAgK
¥, 50 r/min #EFHIRS) 15 min, 4°C. 10 000xg Z.0>
10 min, Bt 50 mL #5045 B K FE B3 =
50 mL 7 2 mmol/L CaCl, 1) 2xLB ¥ IARE F 5L,
A 1 mL 855 IR G T8 FREMR, T 37 °C.
150 v/min PR E5FEE R 4°C. 10 000xg E5.0> 10 min,
FH0.22 pm JEMERIVE LABR LA ER, F e e A I8
4 °C RAEFE . 218 Beeton 25U 07 vk, AR
UEVEAT 10 F5BREERG RS, B 100 pL 7 B J5 A A iy
BRUZBNEFA, 37 °C BIESE R, HEHKH
BAWERBE . PRBCAANMERBE, 76 1 mL SM ZZnf
WHIRAT, 4°C. 4000xg .0 10 min, HX 0.1 mL 4
it 10 5B RGBS FAUZ Bl Ak alifk, EE
IR 3-5 k. ARJEEL 100 pL 4fifb 153 Ay 2 BT
JEWS 100 pL 17 R IR GHISUZ B A, F5F
M WS BESE A A K, TR EANA 5 mL
SM ZEnhii, 4°C. 50 v/min FEIRTRY 4 h 5, Wdk
WA 4 °C. 4 000xg B.0> 10 min, 0.22 pm JEMEIT
U, 4°CIRAE, FFHIRUZBUNE AR I T
1.5 EEABENELEFEENE

B EA K I (ODsos 24978 0.3) Ay i 2 {2 FL
B 3 mL, fiIA 300 uL N 1x10" PFU/mL FYW
BIAUEWR, 37 °C. 180 r/min #RI%HEFE 10 h Bk
VBT, KA 4 °C. 10 000xg #5.0> 10 min,
0.22 pm JEMELUE, A 100 kD W UEE.OE
4°C, 3 000xg HUIEESC> 10 min, 75305 B 44k 46
W, A LR 2.5%, 4 °C KiE 2 h
Jri 1% B R 2= 48 A 52 50 = (www.shiyanjia.com) i
TS B IEE, SEICE AR, 1o SR W ol A
BERL T HIE L5
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TR 10 BREMERR MG . 20 PREOS A
WL 1 RRIR ATV AR, 20 Kutter 2
5%, FHAR DI B AR PHW2 (975 S35
1.6 I & K & £ B & & (Multiplicity of
Infection, MOI). WEFMighze B — 4 K hk
1.6.1 MEARZREREEH

Z M8 Hyman 0059k, FRmkfdisek.. BOs
B K (ODsos A 0.3) LRI, KM IR RE
o 1x10°, 1x10°, 1x107, 1x10°, 1x10°, 1x10*,
1x10° PFU/mL, PUEGEHSM4 10, 1, 0.1,
0.01, 0.001, 0.000 1, 0.000 01 fY KT8 T
SRR S 200 uLiRA, 37°C. 180 t/min {71
7% 8h, 4°C. 10000xg &5.[» 3 min, 0.22 pm JEfE
U, BUZ BT AR R I W A AR, DA SR
R S R AN B 5 1) MOT Ay e R e S 50
1.6.2 T AR I Bf ey &%

IR o ot 2 00 5 22 PR Hyman 261210647, #erE 32
SR BXEUE K I(ODsos 24 0.3), B9 mL 15 F
HW5 1 mL 1x10° PFU/mL W EIRIR S, M
0-10 min %} 2 min BUFE 50 uL, FHRUZ G4
TN E b5 W W RSN o AR R] A R AR A
W 86 23 A A A 2 i O A T 2K
1.63 MEEA—TEKHLZ

Z M Hyman 252210 2 W A f) — 25 A 1 il
2. % 9 mL 1x10° CFU/mML 4HE &S 1 mL
1x10° PFU/mL ME AR (MOI=0.1)iR 4, 37 °C
I E 10 min 5T 180 r/min JR¥5H R, M 0 IHZIT
A4ERE 50 min BUFE 500 puL, 7B 4 °C. 10 000xg
20 2 min, BRI BEE R A9 R0H . DABURE
B 1) A A A b, WS AT AR S50 11 % B30 A A AR 42
Ml — A 2, B R 2R IR
Ff it . AR k=i R 0 R TR IR RN ) 6 1
1.7 BEEAIRE pH B2 E M
1.7.1 BEEAXRE R ES

¥ 1x10° PFU/mL AW R B 43 IAE 25,

37. 50, 60, 70 180 °C /K 20 min, FHIBUZIE
VAR D I A A AN, T W R 52 T
AR
1.7.2  EEEAR pH BT E 14

¥ 10 uL 1x10° PFU/mL F W 8 1A S50 in A 2
990 uL Al pH ) SM ZZnpifiHr, 4 °C VKR E,
SYAHE 1L 305 d B ADRUZ BRI S ek D AR Ak
. HIRE AN TEA R DRAFI R] 32 pH 5200 1
k.
1.8 FREAX KMk FNR R BLR
1.8.1 R EEARRT 5 S O Bk 1%

SRR )ik, mA s, B 10 mL
1x10° PFU/mL Wit B A0 FH5 3R 1A, A R
TAEG T, BEEEEIMNT 30 cm, FIFFEIMT R
G, 4yBIF 0. 1. 2. 3. 4. 5. 7 min HUFE, H
K B T AR 000 5 e DAY, 4 T Wi T A
s vies AT
1.8.2 MEE K S H R8RS

Z: 8 Chen %" UL, EAIBEL. HL950 pL
1x10° PFU/mL W {AJE 5 50 uL AR A, 1f
RAW RS EE R 5%, 3H1E 0. 20, 40,
80. 100, 120, 140 min B} JFXUZEEHE A4
SE WE A B, 2 W TR AR R 32 A 57 i Y
ik .
1.9 EEAMESEFRENFRENEEZDH

N W5 TR R 1% 2 B2 2 Rl B A W A T s
TP 5 EYE L F R EME R, R
[llumina MiSeq & #H47MF, FIH Newbler 3.0
PrERF . FH GeneMarkS (http://exon.gatech.edu/
GeneMark/genemarks.cgi)!*'%} ORF #47H,
BLASTp (https://blast.ncbi.nlm.nih.gov/Blast.cgi)7E
NCBI H1 UniProt %4l % o i — HU XTI el iEAHE LA
X R, FH tRNAscan-SE V2.0 (http:/trna.
ucsc.edu/tRNAscan-SE/) Filiil] tRNAM®!, {fi F 4% f4:
Mauve 2.4.0"7HEF 7 LS SEN 41504, MEGA 6.0
A4 L) Neighbor-Joining 72: 44 & iE AL
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1.10 FEE{K PHW2 XA {EREME PA0L &
4% BE B 22 i
1.10.1 BEE{K PHW2 3HEFREEE PA01 4
4% BE B3 H14E A

IR B8 A BT 1:100 BERD 3 LB R IAR: F7 4E
H1, 37 °C. 180 r/min ¥5F1I%, H LB WAKE TR
1100 W RS, 4541200 pL4EF 3] 54 2 mL LB
WARIEFRHEN) 24 FLANRIIG IR, i B (/e
BB ERIA SRR S, 37 °C #FE RS 12,
24. 36 f% 48 h, JIA SM 2% mifd FLAE Jy %) R
WG )E, W LW, BILIA 500 uL K
W2 £5 2% vp %5 W (Phosphate Buffered Saline, PBS)
R MEE, DABERRZEM SR . A AR
J5i, BFFLANA 200 pL 0.1%%% 52 2 4% (4 30 min.,
FEEYLER, FEH 200 pL/ALAY K B PBS VAW DE%
3. BTG, SFLUIMA 200 uL 33%Z R4k
30 min, & ODsos. SEEGE I 3 1K,
1.10.2 FEE{K PHW2 3HEFREME PA01 4
MR R ERR1ER

HRFTEW 1:100 W B G #F T RS A
2 mL LB WRAREFRILN) 24 FLANMRR SR . 205
K538 12 h M1 24 h J5H 500 pL KE A 0.01 mol/L
PBS 2 & i iR 5, DA e AR R A B0 A
FAVAR PHW2 A% 200 uL, I SM 22 ppifi LA At
B SEFRESOE , 2 2 A58 Yo o v G ) s v {4
ETERCIE AR, S ER 3 IR,
2 GR5406
2.1 #AEHRLE

OSSR BoR 31 BRANA T, 8 MREZR{R
T . 19 PREISAIDFEM | RRBIREE
A002 WL EMZh kR, 10 MRAAS A E T, A
8 MRXT T RE ML 25 (3R 1)
22 EREAESEHE

FE— 3 K FE T 3 B A5 31— Rk WGt TR 1A iy 24k
PHW2, &YLfE £ PAO01 RITEMGHZEEST | WEMNE
56 FIEAT A MNRTERE(E 1A), BT, W
PRSI AL, HARTE 74-86 nm Z [A],

AT gE, HK Rl 148-154 nm (& 1B), B
F5A WU FE R B AR (Myoviridae) i 51 F4HAE
23 MRE{REEIL

PHW2 Xt 9 M4 & {5 5 il &7 A 5 224 ik 4
(9/10, 90%), H5% 7 HRIKE TR 2G R . X 5 Bk
0 5 O K Bt A AN [ R B2 1Y) 2R Aid B T (5120,
25%), PIAREREEM LN, AR KGR A
A002 (3 1),
24 HEBREEH

W2, MOI K 0.1 0, FAUKE B A i
i, ZJE BT MOT (1 REARIGE R (A BE AL, B
PHW2 W 50h 0.1,
2.5 MR Fn— A KLk

WEER 1A PHW2 XI5 T4 BRI g 1 (5] 2A),
HAE 2 min N ATIEFE 70%, £ 6 min J5 AT 80%,
TE 10 min J5 ] W[ 95%.

MOI=0.1 F)— 4 K £k £ (& 2B), 7F
100 min B W5 TR A48 BE T 4R B FF, % 460 min B
WS TR . MK PHW2 93 R
100 min, Z@MK 360 min. HREA 235 2L
4}y 25 PFU/cell.,
2.6 MEE{AIREF pH BOSUEE

W T /& PHW2 7E 25-50 °C #iFa 52 (K 3A), 1E
60 °C b3 20 min HUKEERSAT T, 7E 70 °C 4b3H
20 min J5 HHEALT 1x10° PFU/mL. A Il PHW2
XF R T AZ BB ) BCAE o WA K PHW2 7E pH
6.0—8.0 F 31 [l P S s 5 s T M (11 3B), o pH
7.0 TEPER
2.7 WEBEARITE TR RS

WA PHW2 XF 153.7 nm fY 48 SRk 1/ Uk
(K 4A), BRYT 5 min J5 80%MIWE A2 1% ; RS
6 min 5 PHW2 J&PEZ B8 &0, #HE TR
4 Logio (PFU/mL), WER{A PHW2 X 5%H5 A
(K 4B), (HAEAAAFEE 100 min J&, WEEIARE 2
A BRI, RS, WS PHW2 1]
PIREF S%AYG A TAbBE, (AR AR ] g K
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®1 KEEEK PHW2 EE5EE
Table 1 Host range of phage PHW2

Btk it BRREEA SRR T 2444 WH B 24 S

Strains No. Samples of strains isolated Drug resistance Carbapenem-resistance Lytic ability

P. aeruginosa PA0O1 Blood DR S Saaal
PAK389 Sputum MDR R AR
PAK393 Sputum MDR R A=EF
PAK399 Sputum MDR R A
PAK407 Sputum MDR R Saaal
PAK446 Sputum MDR S A
PAK452 Sputum MDR R A
PAK460 Sputum MDR R S=HF
PAK461 Sputum MDR R =
PAK484 Sputum DR R Snnin

A. baumannii Abl Sputum MDR R =
AB10 Sputum MDR R =
AB12 Blood MDR R =
AB13 Wound secretion MDR R =
ABIS5 Ascites fluid DR S -
AB93 Urine MDR R =
ABY%4 Sputum MDR R =
AB95 Sputum MDR R +*
AB96 Sputum MDR R =
ABKO0097 Sputum MDR R =
ABK442 Sputum MDR R A
ABK443 Sputum MDR R 4+
ABK445 Cerebrospinal fluid MDR R -
ABK447 Sputum MDR R 4F
ABK448 Sputum MDR R =
ABK450 Sputum MDR R =
ABK451 Sputum MDR R =
ABK454 Cerebrospinal fluid MDR R -
ABK455 Sputum MDR R 4=
ABK456 Sputum MDR R =

E. coli A002 Blood MDR S =

T - JOMRRBE, AU +: (URBUDRIRERE, RN -+ RE KB AREZME, SRR +++ AR
AL, SRRRIE; +++. SEREN], BRRRYE. S MUg; R. Pitk. DR: Mif24; MDR: ZHIZ)
Note: —: No plaque, no lytic ability; +: Only a few single plaques appear, very weak lytic ability; ++: A lot of turbidity in the translucent

area, weak lytic ability; +++: The whole plaques are bright but a little turbidity, strong lytic ability; ++++: Completely translucent, very
strong lytic ability. S: Sensitive; R: Resistant. DR: Drug resistance; MDR: Multidrug resistance

®2 EEKPHW2 REBLEH

Table 2 The optimal multiplicity of infection of PHW2
W 7 A5 EREZ RS OR Wt B R SA A
Numbers of Numbers of  Multiplicity ~ Phage titer

phage bacteria of infection (PFU/mL)

(PFU/mL) (CFU/mL) (MOTI)

10° 108 10 9.75x10°

108 108 1 1.25%10"°

10’ 108 0.1 1.75%10"°

10° 108 0.01 2.25x10°
1 WMEER PHW2 AUMEBE(A) K B M 75 (B) 10° 10° 0.001 8.75%10°
Figure 1 The plaque formed by PHW2 (A) and the 10* 10° 0.000 1 2.50%10°
morphology of phage PHW2 (B) 10° 10° 0.000 01 2.00x10°
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Figure 2 Adsorption curve (A) and one-step growth curve (B) of phage PHW2
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Figure 3 Thermostability (A) and pH (B) stability of phage PHW2
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Figure 4 Sensitivity of PHW?2 on ultraviolet ray (A) and 5% chloroform (B)
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2.8 MEE{R PHW2 B0 £ EEBHR
W B R PHW2 138 R4 8Ok WU DNA, K
65984 bp, GC 74 55.69%, 4wt 924~ ORFs,
A tRNA, 42 /> CDS 7£ NCBI 5 UniProt %4 %
A B % S R T B RE L i) Ay I AT R 1) 4
¥, DNA {4, sty i m (& 5). W
WK PHW2 4 3t ] 4 # R P 4 B 4 #1 %¢
GenBank, #5550 MT349888.1, LR Hxf4h
R PHW2 S5 HAl PB1 REWE A EEARL(E 6).
gp52 B2, 1< 220 aa, 7% Glyco hydro 19
SN, R . gps0 MMM R 2ZE A
PO A (] [ 8 R IX 53 25 7 PB4 W BT 4K 1Y) 2
EAFFHN LRI, %R E A M & IR 5 A
LTS 82.0%-99.7%. JEAL# 434 27~ PBI
FERE AR B2 B PR L T 2 Rk 4332,
Hrp gp50 S5WEF A vB_PaecM_PAO1_Ab27 %4
ARG R L, B5VEFAK PB1 FI KPP22 11
R4 & TRl — D Keyiifesr 32, B —Em
WL IR 2 (A 7).
2.9 PHW?2 HHI$R 2R 15 5 B B A 4 W BE B9 2 X
# PAOOL FpdEE3E 12, 24, 36, 48 h [ LIJE
BCAE P, I LG [R]85 fin A= 0y 0 e iy ot o 7
B, % PA001 SRR PHW2 Dl g &2 4k
RAFRG A, WERIE PHW2 BB W 2540l
PAOO1 EW BRI B (] 8)-
2.10 PHW?2 ;&% PA001 B R B E ¥4k B
PHER SR A TR PAOOT 5538 12 h Fll 24 h ),
DU Z EOMAWE R /& PHW?2 J5 368538 4 h
12 h, RIEEHEE PHW2 REMS B 2514 PA0OL
BT R AE DB 9), Horpxt 12 h ALK AR
P I 1) 177 AR SR 5 o
3 WRE%®
ARSI TEKAE 4 BRI RE TR K PHW2,
J& T 43 B 7% # H (Caudovirales) Il & W 1 & Bl
(Myoviridae)i% bt , HAm EWEETE, X MDRPA
AARGE A ZRAE ST, T ELX 40 B R B AT i

AIVEIER, 75 PHW2 A 24711 14 BRI 25 B8 AT
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ik, (A2 A SEPONRE g A PaP1 FN5K I
SERURGE RIS T A PaP4 el MOI i . K HHE
22 S A MOT IR A I T A HL A AR o 14 24 T
FHAYAE ST, DL PHW2 %15 3 PA001 [19Zfi
RE S Hak . PHW2 MR 88t , 10 min A
95% 1) WGk T A ] W o 7 200 o e T, SR T R g AT
WL U S R

PHW2 1) — 5 A= Kl 2 o HOvs AR
100 min., Zf#IIN 360 min, ZLFREEML. &
PHW?2 %5iffs Fik, H—2P A4 KRR AT RE Lk
F16 EWMAEEHEL, ZEUEEPHEER 3 bk
FF BRI W B AR AT A RS . PHW2 X 5%
ST 52 BE IR, B AE R ) A I T A ) ot
R R i S 0 Ak A R

FERAI R 8 PHW2 RS AR . BHiBE
F SR IRAR DGR, Ry ™ i s PR R A . R 40
FEX 4 5 78 PHW2 & PB1 FEME A, SCHRHRIE
PB1 ¥ G A7 42 i ) 2o A1 B R SRR e N A 1
AT B T AT R AR ROCR , I8 IR RA
J7, JUHORMER AR RIS TP, fiin PB1 FENE
Hik NH-4 5% W HE A MR299 VRS HIF] 6 h
TR U P, aeruginosa WEE AR 3—4 15K
R BRI PB1FEREEE 1A KPP12 40/ R
FARRE AR W] 0 2 R PR TS, DR EA AR A A 1Y) 58
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Figure 5 Genomic map of phage PHW2
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Figure 8 The phage PHW2 inhibits the formation of
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F R ANTR T B0 PBI RRIETR IR KT28 AN
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ATy FF St — 2 AR AN R R ARG . R SR A1 P
Wz oA T EEBE AL, 2 s B B 1 H I35 Ji
W, HAYBRERESURE R Z —, JCHAE M
I A 2T 2 T 5 | ) SR T % 4 A R Y
DA 45T T PHW2 X 4 415 P o 7 A=
Prpl BEE (S SO B AR o S5 SR B, WRTA
& PHW2 AT LA B I 400 3] 4 ¢ {1 B0 0 1 2 1A
PAOO1 A=k BB HIE B A A fif PAOOT 2 Z80E AL
(AR, (HXF 24 h R A4 A B ol I A A R
FHEL 12 h 255, WA A P B VR F A AL
PR 3T : (1) Sh Ao 2 i 2R it o fie
A IR L T R LA 20 5 (2) I TR R A il
T 240 TR 200 B 5 S5 TR i, DT fof 2 4 4
Wby (3) WETA MG A M AT, S 3L
AR, ABFSE T PHW2 2475 5 PAOO]
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itk S fift 3R Wt A 22 W (R B A A

g5 Ay Hr, AR B AE T — R R
B M S 245 1 ] o B PR TR PR R PR AR PHW2, %
WERA R T PB1 FEREDA A, el S fE P A B fr 5
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