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Abstract: [Background] Bacteriophage depolymerase is a kind of antibacterial protein produced by
bacteriophage in the process of bacterial lysis. There are few reports on the capsule typing and common
types of Acinetobacter baumannii bacteriophage depolymerases. [Objective] The KL2 type 4. baumannii
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was selected as the research object. The depolymerase was cloned from the phage IME-AB2, and soluble
expression was carried out in Escherichia coli, and its activity in vitro was studied. [Methods] A.
baumannii capsular typing was identified through next generation sequencing and bioinformatics analysis.
The IME-AB2 whole genome was analyzed. The putative tail fiber gene of ORF76 was cloned. The
recombinant expression vector pEASY-Blunt-E1-gp76 was constructed and induced to express in E. coli
BL21(DE3). The depolymerase was purified by Ni-NTA affinity chromatography and the gp76
antibacterial activity was studied in vitro. [Results] The recombinant plasmid of pEASY-Blunt-E1-gp76
was successfully constructed and expressed in E. coli. In vitro activity analysis was showed that the
recombinant protein had good antibacterial activity against all KL2 type A. baumannii in vitro, and the
depolymerase combined with human or dog serum had good bactericidal activity. [Conclusion] It is of
great significance to identify depolymerase and improve its antibacterial spectrum, and it is also one of the
important problems to be solved urgently in the field of bacteriophage and depolymerase used in the

treatment of drug-resistant bacteria.
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fifi K (2% 10 mmol/L), 70 °C /KA 15 min.
SRIGHEIAZNTE DNA  $2 B 6 vl B 45 52 B Am
DNA,
122 HENFRFIIHE

AR . HUfE AN R DNA 100 ng., 4 °C
AT, k7515 M4s E7645 NEBNext®
Ultra™ II DNA Library Prep Kit for Illumina®{z;f]
UL SO, Wi AR % MiSeq T F- &
AL . W AL B AR S TR N BLE

i PERETH AU S5 250 H Newbler 2.9 {4 Df2%
4, 153|FA 4 Contigs A1 Scaffold H B .
123 AEEMEESFHTRMAEHE

it NCBI W3 T 28 2 N Sl AT B R S P
RIBERFE(KL ), FFHAL KL BIEREGER 1), L
AR E NS A, MEWFR 58 HRANEE
Contigs 1Y Scaffold F Bt il ¥ CLC Genomics
Workbench 12.0 #4545 BLAST HXt, 24 HXT 41
AHRUEETE 100%KF, B i A B AR i KL 2

F1 80 MES AT R FIEFIREEF L GenBank TR S
Table 1 GenBank accession number of 80 Acinetobacter baumannii specific capsular gene clusters

SENEF 3 EETE B

KL type Accession No. ' KL type Accession No.

KL1 HM590877/FJ172370/KC526901 | KL2 KJ459911/IN968483
KL3 KF793926 ! KL4 IN409449

KLS BK010760 ! KL6 KF130871

KL7 KC526894 | KL8 KX712116

KL9 MK355479/MK355482/MK355481 ! KL10 KY434633

KL11 KF002790 ' KL12 IN107991

KL13 MF522810 ' KL14 KF030679

KL15 KC526900 P KL16 MF522813

KL17 KC118541 | KLI8 MF522811

KL19 KU215659/KU165787 ' KL20 JQ684178

KL21 MG231275 i KL22 KC526920/KC526915
KL23 MF522812 | KL24 KX756650

KL25 BK008886 | KL26 MK420047/MF522809
KL27 KT266827 ' KL28 MF522807

KL30 MN166189 | KL32 KC526897/KT359615
KL33 MN166195/MK370018 | KL35 KC526896

KL37 KX712115 ! KL39 JHDC01000016/JHPE01000018
KL40 KP100029 | KL42 KC526903/MN166194
KL43 KC526905/MN166192 | KL45 MN166190

KL46 MK 609549 | KLA7 MN166193/KX661320
KL48 MN166191 ' KL49 KT359616

KL51 MN148384 | KL52 KY434632/KC526899
KL53 MH190222 | KL54 MG867726

KL55 MN148381 | KL57 KY434631

KL58 KT359617 ' KL60 MN 148382

KL63 KC526909/KX712117 1 KL73 MF362178

KL74 MN148383 | KL77 MK370019

KLS0 KC526914/KC526911 | KL81 KC526916

KL82 KC526908 ' KL83 K(C526898

KL84 K(C526902 i KL85 KC526913

KL88 KC526910 | KL89 KC526919

KL90 KC526917/MK370020 ! KL91 KM402814

KL92 MN958100 ! KL93 BK010902

KL99 MN958101 I KL102 MK399429/MK370021
KL106 MK399430 ! KL107 MK370022

KL108 MK370023 ! KL109 MK370024

KL110 MK370025 P KL111 MK370026

KL112 MT152376/MK370027 ! KL113 MK370028

KL114 MK388214 ! KL116 MK399425

KL125 MH306195 ' KL127 MK399427
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Mo BRI, 35 A o Tl R IV 35 2 5 PR 47 ) A e
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(1) IME-AB2-ORF76 3414 1

{of 5 AN BT TR W 1 14 IME-AB2 i 53 Dp76 (1)
PG, DL IME-AB2 W BRI A B, Witsl
. ORF76 in-F (5-ATGACAAATCCAACACTTAT
TA-3")#1 ORF76 in-R (5'-CCCAAAAACTTTCGGTA
TATT-3"). PCR W AFR(50 pL): b, FH5IH
(10 pmol/L)4% 2.0 pL, W B 1A J5 308 (W B A i
2x10" PFU/mL) 1.0 pL, RNase-Free ddH,0O 20.0 pL,
Q5 High-Fidelity DNA Polymerase 2xMaster Mix
25.0 pL. PCR J i BB KRN 60 °C, HAxsk
SR B, ST 40 MER. S
1% B R BHEE S L UKASI , SR J5 42 B8 PCR =44l
AT GBS [ H i B

(2) FIRFIAF

Fil® pEASY®-Blunt E1 Expression Kit {87 i3
B pEASY®-Blunt E1 Expression Vector 1 pL 5
PCR ¥ 4 pL BRIRE, FiH(20-37 °C)Rhi
RN )G, ¥ EIRIBEPIMAZ 50 uL
Trans1-T1 JEZ 2R AP (FE B2 25 2 I K T i o s
MAGER =Y, BHERA, K 20-30 min,
42 °C /KB 30 s, L BEIEFUKLE 2 min; AIA
250 uL P EFEEAR LB MR IR, 37 °C,
200 r/min $E¥%3EFE 1 ho 2 000 r/min B.0> 1 min, 3
ko B, B 100 pL, BRHUEIREIA, Ha
TP ST IR TE LB AR (%47 100 pg/mL 2R 7Y
MO b, BT 37 CCHFRI . PRELR LR TRVE 43 0]
FEFITF 5 mL 7% 100 pg/mL 2R PARE) LB IR IASE 5+

5 min,

e, 37°C, 200 r/min 5535 B X BU(ODgoo H9 0.8
7)), H T7 Promoter Primer (5-TAATACGACTC
ACTATAGGG-3")Fl H i 5 [H Jsz 1] 5 4 45 7 B 50
B, oA HBYIEFEIE a5 9 F1 T7 Terminator Primer
(5'-CTAGTTATTGCTCAGCGGTG-3") % 5 FH 4 78
B, XF T M0 ) B v B TR R AR S R R
FZ BTUR R BOAT G i B B IUTR

(3) EAREHMFEFRIA

5 A T - 1% L 4 B ) U B A 4R A
HIEHEAL 32 540 BL21(DE3)H, FRi BL21
(DE3)ET 37 °C HFfaihaid i, BanLPkIBCRE
AV E A AN TUMRGEE 100 pg/mL)F) 5 mL
LB AR FR5d, 37 °C. 200 r/min $% 3% 5555 2 5t
AR B (ODsoo J 0.8 247); ] L3k 5 mL k5%
R 5 uL #9 IPTG (&N 1 mmol/L),
37 °C. 200 r/min ZkZLIR¥IESE 24 h, [FIESXT AR
HAMEFH; B 1 mL ERIASRE.OE
12 000 r/min .0 5 min, 2% B3, H 1 mL A8
B EREETIE; B E—-PHMELERET
IOKIRAY I, TEBABELE LA 15 min ()
K 20%, #H S5s, [EIFE 3 s)fA, 12 000 r/min Z5.0
5 min, U FiEMA T 20 °C KEH, HTF
SDS-PAGE WX [ 43+ 480 SR TG A .
1.2.6 FREEGAIZEL

F4H Tk pEASY-Blunt-E1-ORF76 1k 287
S BL21(DE3)J5, FRGHE T 37 °C AR
24 h; FEMLPKBURRETE, M2 S mL SAZA R
MRE LB WA FR 5, 37 °C. 200 r/min $R% 5537
ZX N (ODgoo H 0.8 £247), # 5 mL BYTEIEAINA
1 L SAZTUMN LB AR SR, ka5
EXEIA(ODgy N 0.8 £47); £ FIRE R P ImA
I mL # IPTG (&¥JEH 1 mmol/L), 37 °C.
200 r/min JR3%455% 24 h; B 1 L BB FR 1R 405
BT BN IFESE, 4 °C. 12 000 r/min &0
15 min, 2Pk B3, WEFZEDE, A 50 mL A#;
MR R 2 vP BB AN TR TOVE ; B AR B T KoK
A RN 70%, #7 5s, [IfE 3 s) 60 min,
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4 °C, 12 000 r/min &.0> 15 min ZEV0HE, WE -
iHs B EWEGEN 022 um UERRALIE, WWEETE
I A . 2R HisTrap HP Akt A ia B X
FAE AT, HAPBRIT . E 5 5
R 5B PRI vELlfbAE, SR 1L 1 mL/min (1)
W, 10 ARG 20 mmol/L BRI FAF:
ZPRCE Al . RS LA 0.5 mL/min MPEE T
4 °CHHT FAE, PR S AR TR BRI 22 MR A T
MERE VRN, IR BRI . AR H &
grFi, DABERRERZE MR BT, W EAHEN
BN T0KD 73 F BTSN ENT 24 h, &JFRA]
70 kKD HUAK R UE B O XAl A B R TR AR A Rk
45, YR4E IS IR 1158 Bradford WU SSES PR BEINE .
127 EERARBRBREILS

FHER{A IME-AB2 Ffi# 5 Dp76 #47 S 3Eiat
%, DAMfE IME-AB2 HfE F407 51k A R B4t
FRESEENT SRADBUZ AL, S 5Ixt 58 B2
ANFFEEETAUZ A, BRRT, ERA T
SN2 uL B R (2%10" PFU/ML), HARRT,
37 °CHEIR KGR 8 h, FHAHFIAFR A MR R 22 b ifk
FESFAJE BB A RE4L . 8 h Je 2 i K e,
B2 uL (0.6 pg/uL)Ziifki Dp76 s 2 Ao, [F]
FERF B R ER 22 MRS 7E Dp76 “F-ARE FEIE S Xf
HRAL, WA SR o AR DA AT O A B
YR S 7t SR TR B B A S e W TR 1 S A
REGFPUREE, BUGIRES 3 K.

1 IME-AB2 BEE B 2(A) R B E AR S HHEB)

1.2.8 MREMEKESMERERE
A3 5 A4 IR BB ER A # KL 3 mL,

4000 r/min #5.0 15 min, FF 20015 5 ZEEAT
HEMERSSH; E 3 i shiy o img=m)
Fapggkif 5 mL, AHED 2SRBUmE . B 10 L
Bt I AA B AB2 5 180 pL AN I 50 5 1R
4, TA10 pL 2li4ki Dp76 (0.6 pg/pl)aAH [FAFH
AIBERRERZZ MR/ E X E T 37 oC fH IR I F-AH I
B 3 ho R TIHANIME PAMAR R BTG, BSELE
56 °C TH A IMIE K TG 30 min, FHEL 10 pL 3%
FEII AT AB2 55 180 pL K3k IML 75 B AR K35 i
HIRA, A 10 pL 4lifkl Dp76 skt AR wE
bR e X B 2 IR S 4IRS0 100 uL
IMABERRERZZ v, PRFIRA], Held 10 fHARUE
SRR REE 10°%5 ZPBIHL 100 pL EaRfs AR RS
TR STRAGHE LB e b, & F 37 °C fHiREE R
W fRREERK B AE KNG, THE %A
B FSPEAUETEBE 50200 N A R, M
FESCE A 3 K, ARSI RS bT o

2 HRE40

21 HMERFITHERHASIFHER R R LB P
IME-AB2 #iiXUZ A&, %W AT LI7E

s TR B o] DR BB P = 30 (B 1A); % IME-AB2

Wt A R DAL E A S R A

BELELWE R K IME-AB2 BOTEIR, 458 BoR

IME-AB2 JEAURISRR,, HA E =i (B

Figure 1 Plaque characteristics (A) and phage morphology (B) of IME-AB2
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25 61 nm) I ATCAR A9 HEFE (K 29 90 nm) (] 1B), 4E
THREWKEKRGERKVEXERRELF 5 R
IME-AB2 Wi W & J& T A & W | K H
(Caudovirales) , Al & W & & B (Myoviridae) ,
Obolenskvirus JH e R, WK 2 R, A 5 DWEE
5 IME-AB2 MfIMEferm, RETER—I33, 4
| /& Acinetobacter Phage ABl1 (& 3% 5 K
NC_042028.1). Acinetobacter Phage Abp2 (&5
AINC_041998) . Acinetobacter Phage YMC-13-01-C62
(CBSES NC_024785.1) ., Acinetobacter Phage AP22
(& sE5 NC 017984.1)F1 IME285 (& %5 N
MH853786).
2.2 ME KL DB EEEAMEIE S

2 AWFPRY 58 BRES ARSI S C A

Escherichia phage RB3 (NC_025419.1)
Escherichia virus RB14 (NC_012638.1)
Escherichia phage vB EcoM 112 (NC_024125)
Enterobacteria phage T4 (NC_000866)
Escherichia phage vB EcoM JS09 (NC_024124.2) |Mosigvirus
Escherichia phage JS98 (NC_010105.1)

L
1

Escherichia phage QLO1 (NC_028847)
Too—

71

100

73

28

69 98

B
0.2

2 IME-AB2 ZGE BRI T
Figure 2 Phylogenetics tree analysis of IME-AB2

Escherichia phage vB EcoM VR7 (NC_014792.1)
Escherichia phage vB EcoM VR20 (NC_028894.1)
Enterobacter phage CC31 (NC_014662.1)
99 m { Citroéacter phage Moon (NC_027331.1)
24 Klebsiella phage JD18 (NC_028686)
Enterobacteria phage RB49 (NC_005066.1)
100L—— Escherichia phage JSE (NC_012740.1)

62 IME-AB2 (NC_041857.1)
99 {Acinetobacter phage AB1 (NC_042028.1)
Acinetobacter phage Abp2 (NC_041998)
99 —— Acinetobacter phage YMC-13-01-C62 (NC_024785.1)
10 O{Acinetobacter phage vB_AbaM_IME285 (MH853786)
68 Acinetobacter phage AP22 (NC_017984.1)

S 0 2 AN Bl TR 3 R TR R IR AR T A B R
B, % 58 BRE—IL ok 74N KL AU, Hdh AB2 H
KL2 %!, IME-AB2 WERS{AFIf#REF Dp76 X KL2
BRI RRAURE — B0 (R 2); 4K 3 i £ AB2 251
5L, AB2 X UrAIBL IR 2 = ERiN 2
23 fREE Dp76 R FRERERRIEER
IME-AB2 W [# 1A fi# B fiff %42 CLC Genomics
Workbench 12.0 FAFFIN K FRIK S5 R 7R, ORF76
TR KR/ANA RN 2 176 bp (B 3A), &M
pEASY®-Blunt E1 Expression Kit fif 2 i ¢ 51857 &
VLI, M AL FORL(E 3B), XA EA R
#il%) BL21(DE3)4: IPTG 57 f5 i SDS-PAGE 2
YoE, S5 ER Dp76 HE M F i K/N2)oh 76.0 kD
(K 3C).

Tequatrovirus

Dhakavirus ..
Tevenvirinae

Gaprivervirus

| Karamvirus
|Moonvirus Myoviridae

|J iaodavirus

‘ Krischvirus

Obolenskvirus

T 030 ERVBCFACRATERE, BB 100, TSGR 55 MK GenBank P RS ; AR RBUE ARG R ML

IME-AB2 J& F B {ERI rom i v A

Note: The number at the branch is reliability, the closer the value is to 100, the stronger the reliability is; The serial number in the bracket is
GenBank accession number; The scale plate is evolutionary distance, the shorter the ruler, the closer the kinship. The evolutionary

relationship shows that IME-AB2 belongs to Obolenskvirus
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#2 AT KLAEMERRSBEER
Table 2 The list of strain used in KL type and their type result

5 ElEE e Wk A e fiF SR MR

KL type Bacterial No. Sensitivity to phage® Sensitivity to depolymeraseb
2 2/4/5/220/1611/1613/1614/2035/2036/2037/2038/2039/2401  + +

3 358/363/1704/1708/1707/1761/1793/1799/2093/2099/2114/  — =

2116/2093/2099/2126/2529/2589/2712

7 1703 = =

9 7/14/387/406 = =

29 295/333 = =

36 1612 = =

39 154/256/1762/2403/2586/2588/2632/2878/2879/2880/2881/  — =

2882/2883/2884/2885/2886/2887/2888/2890/

Tt WM AU, O MO R, — AU+ UK

Note: *: Sensitivity of strain to phage; *: Sensitivity of strain to depolymerase. — Nonsensitive; +: Sensitive

w3 HHETHITE AB2 HHER

Table 3 Drug sensitivity data of Acinetobacter baumannii AB2

HUEZGY) ARG TR P25 ARG TR
Antibiotics MIC (pg/mL) Sensitivity Antibiotics MIC (pg/mL) Sensitivity
NP >4 R SRR 232 R
Ciprofloxacin Ampicillin
RRFER 216 R FORTUARET I >32 R
Gentamicin Ampicillin sulbactam
ekt 216 R L >64 R
Imipenem Aztreonam
P AT 216 R WR L P AR/ At E2L 3 74 =128 R
Meropenem Piperacillin/Tazobactam
WRHT PG AR >128 R IR 22 K] >512 R
Piperacillin Nitrofurantoin
Wz =320 R KA /A ELAH AN 264 R
Cotrimoxazole Cefoperazone/Sulbactam
LRI R >8 R KA >64 R
Levofloxacin Cefepime
ki 264 R S A A 264 R
Ceftazidime Ceftriaxone
Sk FRE R 264 R ZATEE R 216 R
Cefuroxime axetil Tobramycin
Sk AR 264 R KA =64 R
Cefuroxime sodium Cefotetan

H: R: M2

Note: R: Drug resistance

2.4 fREENE Dp76 HYE LT H BB r i SE e . 22l I ) ik SR s

¥ o A HA B pEASY-Blunt-E1-ORF76 5k, B4 0.6 pg/uL Y Dp76 i R il 2 uL,
) BL2ZI(DE3)if5 ¢ Rk G4 R Won: ¥ B S EEA AB2 853509 LB ik L, FRE4axt
A AB2 MXUZ AR b, DR vp /e Bl 4.6875 ng BHAY Dp76 415 B A #3055 09 36 1
ST REZH AT B b OO 58 B0 B = 2R (B 4), T (E 4).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FINAE: K2 TS AN Iy 70k T A R il o A S (L s 1 A 3149

A bp M 1 2 3 4

5000
3000
2000
1500

1000
800

500
3 #REXfS IME-AB2-ORF76 HEEHER RIAGLER

6 CkD

120
100

70

50

40

30

25

Figure 3 Cloning and expression of depolymerase IME-AB2-ORF76
TE: A: PCRYEHBYIER; 1-5: PCR Y IEH); 6: XIHE; M: DNAMarker. B: PCR %5 HAYSEN; 1-4: RUEEWI; 5-6: PCRE
SEF7H); M: DNAMarker. C: f#RAEENZR; M: B Marker; 1: % E1 ZAFRRIY BL21(DE3)AEFSR EIEEIMEXTIR); 2. SEAR
i pEASY-Blunt-E1-ORF76 1) BL21(DE3)URR 3%, #iskfRJy Dp76
Note: A: Target gene amplification by PCR; 1-5: PCR products; 6: Control; M: DNA Marker. B: Indentification target gene by PCR; 1—4: Not

identified successfully; 5—6: PCR identification products; C: Gene expression of depolymerase; M: Protein Marker; 1: Cell extract of E. coli
BL21(DE3) harboring E1 expression plasmid (negative control); 2: BL21(DE3) cell disruption supernatant containing recombinant plasmid

pEASY-Blunt-E1-ORF76, the arrow in 2 was Dp76

El4 MREBEMEE

Figure 4 Identification of depolymerase activity

25 MEBEMBESIEREXR

2 BTG Dp76 AL 1Y) AB2 38 1 ML A8 KL
WHHT TPEMY, AB2 #l Dp76 IR G JEBE NS Y
MENHINFE 3 h G4 RER, RIS MIER
IT 41 20 B 2k B SR AIC T X RE A RN 4 i 3 v T 4L
(P<0.001), $RTM, 4 2R MFA Bl 2 55 K05 L
— AR, LT (K 5).
DRI, A SR Tl P M L 98 A R B T
3 WiE4n

AT, 68 A3hFF EXTHRE =522
(AT 24 2R AF T, TG R I 76 T Xof i 24 i ff
AN AT B e i AT (e B P 25+ A BR .
K, RN B B2 . R mch
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Bacterial counts (Log,, CFU)

Bacterial counts (Log,, CFU)

El5 mMEBKSADLS.

MR AR R
Figure 5 Sterilization experimental results of depolymerase combined with human or dog serum

TE: A fREREEDES MLV R ARG ARG B MRSRARHBCS M0 1L 35 AR AT AR IR s 4. P<0.001

Note: A: Depolymerase combined with human serum had good bactericidal activity; B: Depolymerase combined with dog serum also had

good bactericidal activity. P<0.001

RRRPUIE UL GBI TE (19 £ A o 2R I R e
TR AT A= il 2 1) 22 1 24 1 800 2 A Sl T 4
MR REIR AR 2 —; MR R AR — R B |
AR R IR T o R PE LR R X 18 E R
SR 0 B AT T BAT R Sk, b B 25 )
A, AN S LR I R A A R o W AR I
PRIV F 114 35 B B A7 T P Ik B AR O 58 B8 A9
T AR S B R ARAE AL (9 A 7= Rl
SR W T MR AT A ) RE A DU T DR I BE A2 ) 200 T
G, AT RE S RO 2 F N 2 P S AN S T
A

X FHE 2 RPN G, W AT AR B R
RUWEE, IFRERTE RSN N B B4 2 bt
PR AR RS20 % PR 1 40 BT 40 e T 5
A S TEE FBL PR3P A0 TR AN 52 TSRO it g 1)
Wi 5 PRI, AR IR AR B REAS 2 125 20 1 A 240
N BE R EDTREAE o FIE A WHHGE, —LE
FHA T IZ P L RPN PR, R
I, RN R YL R A TESMNES & R
(9 56AF T A RESR R U T 22 Pl it i A 2T 44

S R 20 0 114 i SR8 Tt 30 0 032 O 400 R 9 P e 4 I LA
PLAn @z MR, EAEsk, 2 E &L
N2, JEE S IR 60 A AN BT TR N R AR A 2 i
S A2 AR P e R R — o R
FCH oo R TT LUK A0 T JE ML) g, R L
WE RS A 2 R, IRt — R e anEdt™,
T A Sk YL 114 S0 % e 38 it 5 0 SE I AT DA AR AT 9 2 I
FAPEAN B 1035 7, X LeAE KA i o
AT R R ST P T 2 A5 25 JE
fiff SR T2 AT AE T 00 S S Sl AT B I TR AR TR 4
R0 R Sl R R S TR ) T
LA it IR It 0% A I W T AR 3 7 W TR BRE 1) ] LB
JE IR ABIESEE IME-AB2! VA 42k
AR B 4 5 TR 4 43 A B LAk b BIF 5 e T A A
M, %I IME-AB2 k5 B &k Bi% Wi o 1R R +
Obolenskvirus, 1M & F %k @ IR E K. ¥
IME-AB2 WA+ ORF76 4ifid i & FLmR T35
NCBI HE #8527 4@t BLASTp Hoxf &3,
ORF76 #wi%i & Mrl g HA R, &0+
VIFERORYE T ORF76 Yntiy 22 & 1 HA R
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Fifgid P . IME-AB2 Flf# SR Dp76 X KL2 #lfif] 2
SIFF I B B PTG P, IME-AB2 MR AT
WG AR R Dp76 B AN, 2495 FRIBMR
REFERINEBTE R K=, K5 mBG
A HA B BT R TS Pk

i B A S AT B — PR AL S BUR A,
Sl Z R A e Ry, R AE 05 e . B 2L
e IR TN R IR S R B0 B R ST
W tE A AN A W R T E ST TR A Pl B,
PR ELA B TR 1) JE T 20 W e (2 N 12 o R 12 SR
YL FN T 24 1 6 R B FF PR ) — A E
. CPS LB 4w 40 i Bk R TR e AT 1 55z S8
B SRR, RN KL R, R
BHHET, ZHEPWME 2 — RG],
F R B WA B s AN
V18 W e 3 R e i Wt PR AR A2 AR 5 B B 1 S5 1 R A T
TR S R A2 R 2 [0) B S kA A R e 1
I R A 36 ThI 45 5 2R P B MR I R 2 2R 1Y
WG AT A Sy 2 66 0 I sl B T i s R ) B 3R T Y
ZAREE A B R AU R A ) T o 20 i 2 T 7 1R
I DA 1A 3R 11 45 5 B 138 A TE TR IR I R 42
Bl RBARMFER A B R E 24 bk C
T it TR e 2 gt A 5 ) 308 30 Y I TR AR 3R IR 41 2 ]
ME— (R 22 5, SR TR 28 fifk Tl 225 0 358 67 % W P A i
5T 114 35 P I 5 R 2 2 R Bh R B JE R 2 b4
AP TR 2 A il ) SR 1 1 R Tl 1 R S
PO 240 B I RS TR A0 Ry e PR AR B O B R, X5
PRI CPS MIZSHIES AT, CPS 25K
JE ZE AP R T 2 P T AR A AN (] o 28 g e R i 2R
T A0 A A, T T A A SR R T DR S b R0 R b
AR CPSPY. Wit 4 7o 5 11 W R 1A KP32 7]
PUP=AE 2 PPl e, 43 BI%t K3 A K21 IR
THRLEAG SRR SRE, MR A KP32 A5 24k
AR T IR K3 A1 K21 MRS KT
K1-5 BERAEAT K1 F1 K5 B 2 Pl S RaE 1, 24
SRR VA B 36 13X 2 b S A 4 B 1 R i 2 D)
TEXT K45 JENEA RS AN ST B 1 SR W) BE 2 BT (1)

B R OB

W3], vB_AbDM B9 Xif K45 F1 K30 J& R B
PREEUSFE 5 P SR A, 3 ol s 7] {4 2t B —
JENLAE R BOgp69, XM REFREW L K30 KU
K45 %1 2 R RIS A ST R s, A
5 & B IME-AB2 0] LU= 1 Fifig SR i Dp76, H
5 IME-AB2 XTAHR M HURME R —3y. Wik, 7
BLEAT AR RIME R ARIAR R, CPS R5I8E (5,
LA B ] — B ol b S () SE R R ey A i U2 o
A1) R S Pk DR S T 600 52 AN S B o L 11 S
AWFFEE R AP 7 =06 58 HRefLEARBF B
HEAT A B, X T 0 6 2 AN Sl A TR 4 T A0 3R A T D
$, #nl BLAST F, XTFSEAC A
PEIE A7 51 JE R AT He X, #f e S8R, H
A HETPE R RS, AU X KL2 AU AR5
R PR AT A SR A T oA DRI, AR SRR
A R[E] KR s A2 21

i SR T AR 8 20N PR R T P JE R AR, (e A ey ot
IR KK, W Dp76 &t RERS LN T 17
FESME N B BAF Pt TEY:, A TR S R shT
A5 I3 R A b SRR A, AL H R S
MR FREAR B OB AE T, 5 ATERFIE 45 1P,
fift SRt T LAE B A LI 2 A A TR o SR T LA
S R TR 45 A B A0 B R I A TR 2 Y,
EATTAT LA Ak B 2 AN Sl TR 2R T () S, {4
PG 32 MG A K A2 U A SR W AR S ML TR ) 52R
SEAIH PR T L3 HhAMA R GE VR, i 56 T i 37
AMA AR TE T A H T SCHk A A — 25 B
FEMETERE /N BB TR ey, i SR Bl A 1A P9 AT A 5 4 b
RS . Fh L 40 i 0 W 200 e 200 1 110 % KA
FRE738T R e fire SR8 il T LR L A A XS 200 T
TRURRME o LT AR ) LY B F 0T AR I R M A
By . AAETEAMATTT R . #MAZIASE 30 AR
PR LY, R — A HATR R LR A & R
RIRGE, XEHTRE, WIEAEEER ., B
HEERAFIMAZA, IR IAMA R SR, #hA
C3(C)HOFIEMA  CA(CH)HOE M i Hh i 2 ik s T
AMES T, ZEIEERAMA R G 2R A
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AHoEERER, BRSO RA DI,
X AR A SIS DS LT K5 ik 2R it 4% T ) o
BENA . RN T LIRS IS A TR AR, X
A RERE RO M A R N L Sh ), H T HAMA AR
SR AN o3 2L, R AT LU 3 5 2 4% i 1
Mo RGN AEZ —. RIMEA TR
IR RTENREC WSS, ST R EHTR 25 YA A
(O, BT MTER U XA BRECR I A R R RR , (AL
S T L R T VR A LT B 2 AN ST R Y
REST AR T 2
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