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fixing Pseudomonas stutzeri A1501
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Abstract : The genome sequencing of Pseudomonas stutzeri A1501 was accomplished by using the " shotgun” strategy,
then the genome structure and gene function annotation analysis were also carried out. The genome of P. stutzeri
A1501 is composed of 4 567 418 bp, with 4 146 ORFs. In the genome, 42 copies of repeat sequences encoding
multiple transposases were identified, implying transposition in A1501 was very active and the lateral gene transfer
was frequently between A1510 and other organisms. Comparative genomics showed that in order to adapt to the niche
lifestyle, Pseudomonas strains modulate their genome structure and genome contents. The genetic basis of A1501
including the transport system, signal transduction system and the chemotaxis system etc. are identified by genome
analysis. These systems are key points for bacteria to remain competitive in the rhizosphere environment, and to con-
struct an associative high-nitrogen-fixing system with rice. The accomplishment of A1501 genome is a foundation for
further transcriptomic and proteomics study.

Key words : genome sequencing, Pseudomonas stutzeri A1501, associative nitrogen fixation, comparative genomics

ARERHAWEFWNEE TRZ —. AR  HAERTAOKSEE=M. SLARERANAERY
Ay EZAANRAR FERAAYE  HERREAR, KA BRAEARE RS RS
Ho BRMAEYMHEES MEBREYSHY A, BEDELEE THEYRESREA NRERE
ZEMMEXRR B ERRARSVEEER. TEEEM. KaBESTIT RGBS, (UF

W7 B #9 :2008-09-02 ; & [E] H #f : 2008-09-18
E&TB: BEF 973 % W B (2007CB707805 ., 2007CB109203 J& 2001CB108904 ) , B & 863 3t R W B ( 2007AA021304 F
2006AA020101) B F R B RFE 222475 H (30470047 F1 30200007 ) %5 .
EE /M HKR, L, TENEBRRREY S TR F R RAA M, E-mail: yongliangyan@ yahoo. com. en,
WEER A B, 0RA, L, LA, TEATRBEBEDRERFRBEDOL TEYENER TETR,
Tel :010-82106145 ; E-mail ; linmin57@ vip. 163. com



46 OE &R R R 10 %

30 ZERPE HEHTRAERBEERERA
PHEMA R B R T H B AENE, R ZAAM
YRR EEFENF BEE TN ESH
BT H —&“ AN E R W&, B X FiX
KWW T8 IR R TR O 2 %45,
MBF A",

GRS BB A1501 ( Pseudomonas stuizeri)
F 20 42 80 4B B REm HKRBERE L
#HY, KEERR BT ARNTEE RIFH
BEREYE , 10 H B &7 P 688 L o8 9 A RS B
WARES, 30 AR, BRI KB I A 5
HALDL R AR AT T IRAR S, G e T
Wi OB A1501 ob B9 B B A G RE IR L K
BEATERE nrC" %, BoRWBIRENR, &K
W EE B B2 7E— K 49kb, 4585 59
ANEEE ) DNA K B, % K R AT 5]
A1501 ERBENBBEERELD , A1501 HE
FE P RIAZ B —RENRB nr RGN R EH
RIXWBERGE mflA W= ERE, 8 B4
MRS Mo RE LT 5T & B, A1501 #4 NifA A
NifL 28 5 o] 3l i 2 (o) B e e ik 1T R 4k B A, i
T FF 5 0 5% B B R R g st i P
GlnK A BB 1 5 NifA 754+ NifL f4E AL ST
PHEAEEKRE . BREAERS, EREA
A4, A1501 Bin Al LLELER B IR ,NH, RyofE—
RIHAT SALIER, H# NO; SRR N1,

BeEBERE S8 o KRBRIES R —F i
BC WA RR, KM EERBZ e —,
Fa  BRAEARELZI =N EERHERN
W2y, Bzl R R KRB AR R 4, DR SR MEBE
B, BEBHFOHRT T E FREW. W,
AL501 BEFHE T A E A WAL R E LA
K&, XA R R Z B NE AR RFEN
RELWAFEHITRRE, AXHERT , RITTE
TR AR MR A1501 23 FE AP E THE, %
ZE PRI 149 58 AN AT AR ATIX A1501 B
BT R T RSP, Fe o — 2 T Rl
B A F AT RE R R 41 2B T B e 3

1 #MEEHE

L1 EHSHE
S BB BB R A1S01 Bk Ay A AR OML B 2 B

AW B AR R R, T 1980 £33 A HE
M KRERER L3, 4k ZHAREE

pUC19, 1 H Promega A H], & MRHHHNY)
i Sma 1 B§Y) | KBRS B BIRM AL R E,
TR 4 BEHL DNA SO,

pGEM-T Easy ik, ) 8 Promega 28], T
PCR P=¥J ) 5alE .

E. coli DHS o , A 3C I E AR F BUBLAO Y 1Y
L

1.2 THEERSMHAASE
EcoR 1.Hind I, BamH 1. Kpn 1.Pst 1.Sma 1

BRI DI . T4 DNA % 888 B R IL K
CIP ¥ T New England Biolabs 7% #]; T4 DNA
Polymerase 4 T TaKaRa /\ %] ; RNaseA , Proteinase
K g F Promega /> ]; Tag DNA B E5® L M LA
Taq DNA R G F§1y W F TaKaRa /&) ; QlAprep 8
Miniprep kit Jy b 12 BUAH &, QIAEX 1T kit
T DNA BEB: I, % B QIAGEN /A #] ; Millipore
kit FF DNA Jil P AA 25, g & Millipore /A 7 5
BIG-DIY kit 2y DNA Wi &, W H PE A F .

1.3 HfLERA

X-gal \IPTG Z£ ) F Promega 7 H]; Tris. ED-
TA ., Agrose, SDS ¥ F GIBCO BRL A 7]; ik &
B.ATYEEEWT Sigma 7. BEH K
( Tryptone ) FIBEEEE Hi HJ ( Yeast extract) i B OX-
10D 25}, FoAts 3 PR 2200 0 B =80, ¥ 4
Bréd,

1.4 XWHE

KA a2 A “shotgun” B J7 35, B oK
A1501 e 4k DNA @A R#E, BHCA R B B R
B MERAR BN 2 ~4 kb(S UE) T4 ~
6 kb(L 3CHF) MR BEPLICE . X L SCRE#AT

" PERIIY TR R A MHESR , X S SRR AT LI

Wy EFAEZENIE S . R ABI 3700 W /573G
TR IRASI T, Wy SRR PR 6 ~7 5
wF, [ HEREREERA .08 Phil Green
1 Brent Ewing 25 & ¥ Phred-Phrap' """ # {4 1
HATF I BEE TE, A glimmer 3R {4 2. 01
JE#AT! " ORFs M X5 8A COGs Al NR &
H P35I FEAE BLASTP HST,

1.5 BZEFIEIZS
Wi BB A1501 2R R4 I TR
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2.1 P. stutzeri A1501 ERAFFNE

2.1.1 &KL EGME P stutzeri
A1501 2R Ry 500 E K shotgun” B, G 8,
& DNA $2 &4k )5 , R FTAE 75 I 0 136 0T 34, A A
FTRR P AL A SR A - i 2D R 60W, ik b S
] 2 s, kb ik ECh 3 W, bRt ik DNA T EL5E
APATH, 2R TRBR A, Hh 80% 1Y A B
KB E AR 1 ~ 10 kb P9, 556 CEM B
2.1.2 XMMABEME  GEERBEEES, 5 5
YRl 2 ~4 kb #14 ~6 kb #J DNA F B, K v
VT 5 K o & B ER AL AL B i pUCTY Bk iE
3 B AL KB AT B DHS o, M 382 32 R4 BE AL ST
/1 ABI 3700 i) e300 i 45 476 37 152 A~y
BEARBEA TNy, o S SO SEAT B )57
X LSCEE AR SEAT By, A s ik fy T
53 568 ANl Fp F L, 45 B 50 408 H AL EE K
(reads) , M P AN 94. 1% ,reads HI TR R
KN 609 bp, RALEACE A 30. 7 Mbp, 2 4y 4
AW 7 E %3 . R Phred-Phrap B4 LR
FrERA%H950 4081 %Y reads HE4TF FI M DFE , 3K
5 126 4~ contigs ( % reads PHE LAY FHIEE) , T
FERLAY 126 4~ Gap (BRI o, 114 4~ e 51 Bk O
(AR i x X, R AWM ERR) 12 1
B O (B R RN, RPN
X)) . Wi primer walking FIFEHL PCR §9 F ¥:
HEITH Gap N, 3K1F A1501 £ K EHFHAFF.
RS, R T PR P 51 1 v B DA R 3 €5 PKOHE 28 1) 52
B AR E i AR T Y 0 R o L R
(X 38 B 55 I 46 7 0 % % EE PR RE 8 D Rl AT o
B IX AT T RAE

2.2 P. stutzeri A1501 B EAINEE TS

2.2.1 P. stutzeri A1501 @& AL K42 E  HRIK
RELMIPE A1501 (458 R4 B — 4RI R fa ik,
TR R FEALE, X 5 A A8y PFGE vk
SRR (FIERKER) . FHIaHTERY, A1501
AEFNARBFU TEARBRMLE. EHA 42K
4 567 418 bp, Wil i 4 146 4~ ORFs,G + C & &
}63.8% 75 4 £ 165/23S/5S rRNA #3490 F X 3

159 A~ (RNA B K, sk, BEF AP E T 42
WEZFII(E) , XREEZ )70 55 1 ~2
ARG PERE, B LRI IS F7ANHRRAE, (H2 BRT)
fEF Bt — S Wik, C~-C/C+CHpHLRER
IO 5 R 20 FH R 23 A6 ) — PR RO 280 £ A1501
BHA D, AR b, 22 B B
SRR , 2B T AL1S01 B 42 o {4 gt 4 A )
21, BA R FR L
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Fig.1 Circular representation of the P. stutzeri
A1501 genome.

B ZIE RS RS 200 kb0 REHEHEGE S, BiEA
BAHIRFEEL L RRRHERER, R AR
TEGE R HT TS A ORFs, AR BIER AT, 5§ COCs T
BEAL S — B =FMRE ALSOL Bidkir R EER K BRI
B RFEEFH (RP) LR E& L4570 B AR ER
HEYG+C FE, GOHERREKIRE & >63.8% (FHE) , Wi
K <63. 8% ;AL G - C/C + C B, RE ALK
KTE BEORRDTE HLIFAER BNA £REFA EH5
1 8 /AR E RNA B TR0,

Circular representation of the P. stutzeri A1501 genome. Outer seale
is marked in 200 kb. ( From the outer to the inner concentric circle)
Circle | and 2, genes encoded by leading and lagging strands with col-
or codes for functions by COG categories. Circle 3, distribution of no
hits ( specific to A1501) genes. Circle 4, distribution of the RP se-
quence. Circle S and 6, G + C content and GC skew (G -~ C/G +C)
with a window size of 10 kb, respectively. Circle 7 and 8, distribution

of tRNA genes and rRNA operons, respectively.

RIEHEZERNSCRMERERMREXR,
AT LUK A1501 A 4 146 DNEENR N =K 5
HAt A C R RE R RN BEA M. S CRE
%) R A T BE B (A ] R A B 5 P E B PR



48 FE R R KRR

10 %

BA W, HHE—RKEEA 3 366 1,
ORFs M B 81.2% ;58 —2KEE A 473 4, 5
ORFs BHAY 11.4% ;5B =26F P, B A1501 B[
20 AR ORFs A 316 4, 5 ORFs i 7.6% ,
X8 L B B 4 75 8 B H R COGs ( Cluster of
orthologous groups of proteins) 45 #E 0] LA R 20 K
THEELL (20 /) RATHAEZ (1 ) FfRIX A4
(M =R, L2 H(FELD), HR1ALUE
i, 7E A1501 o, RE B AR R A i s b B TR

BREGESSY, B3k R &R E A % 1 409 4 ORFs,
A4 ORFs () 34% s A 192 M E S 5
THNRAGS G 40 M PR ) B N A 4% et 785 597 1>
EHS5 T HEGBNER HREBEF b TR
HE R EZBREN SMEE R, BT
FiEYR— T EEERNISR, FXERHVYETF
SH5HES, Hilk, EREEENRERIERTR
2585 RIATHERERLEZN,H 223 1

®1 WREARE AIS BERARKBERR COGs FEE
Table 1 Classification of the A1501 proteins according to the COGs standard.

it 433 Functional groups ORFs
15 BARAF LU Je 4513 Information storage and processing
[J1 BB, BoHR 5 4 4)-& i, Translation, ribosomal structure and biogenesis 181
[A] RNA f&4fi RNA processing and modification 1
[ K] %% 3% %37 Transcription and regulation 223
(L] ZuaiaEdl . H 4P KB E Replication, recombination and repair 193
[B] e fhs5# 2L} 33 Chromatin structure and dynamics 1
4Bt R S = 553 Cellular processes and signaling
(D] 4 E B i) 4 2 B e 0k 5324 Cell cycle control, cell division, chromosome partitioning 32
[ V] B5 BHL#E Defense mechanisms 46
[T] {585 544 Signal transduction mechanisms 191
[M] e/ BB/ SN B 4405 1R, Cell wall’ membrane/envelope biogenesis 173
[N] 40ffif)izE3h Cell motility 12
[U]) Mapizsy Ll K433 Intracellular trafficking, secretion, and vesicular transport 89
[0] BiFEBH, EE T8 K4 FE{5 Postiranslational modification, protein turnover, chaperones 162
Py AL Metabolism
[C] geER ™4 5%1k Energy production and conversion 252
[G] K& sk B Carbohydrate transport and metabolism 162
[E] AR 2 R Amino acid transport and metabolism 312
[F] #Z#%5i5 5 /S Nucleotide transport and metabolism 72
[H) %55 K Qi Coenzyme transport and metabolism 132
[1] Pei%iz KRGt Lipid transport and metabolism 142
[P] CHLE 548 K AR Inorganic ion transport and metabolism 230
[Q] WA RH G I F5i8 /Xl Secondary metabolites biosynthesis, transport and catabolism 107
THEEABHH Poorly characterized
[R] (XA 1BER ™ General function prediction only 429
[S] ThfEZR %) Function unknown 280

2.2.2 P. stutzeri A1501 X WP & Z 7 A
¥R A0l EMERAPEET R AE
)75 X IR (A $E 165/235/58 KIH) , X 42
ANEEFF 41K 10 BB, 45540514 RPL ~
RP10, KM 1 110 bp 3] 2 639 bp A% (% 2),
SAEER 61 728 bp, HEANENLAMN 1.35% ., B

IITEAE BRI 2H b i 207 B0 B B B LR, 35 DL 3
ARAER, K RP6 ¥ N R £, H 10 46,4
5 4 Ab5E KLU 6 Ab AR5 X I, T RP2 \RPS
1 RP7 FEHERATEHRE 2 N EH,

ME 1 A PUE H, X 424 RP FHIFHF
HEXIBNG + CEH R B BAR T2 R 4HH b X 55,
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F2 A1501 BEEASD RP WABESH
Table 2 Number and the protein productions of the

repeat sequences in P. stutzeri A1501.

e KB (bp) B (2% + )

Name Length ORFs Copy number
(bp) (intact + partial )

RP1 2016 2° 6

RP2 1687 TnpA® 2

RP3 1110 TnpA® 5

RP4 1306 TnpA® 3

RPS 1198 2" 2

RP6 2639 2 10(4 +6)

RP7 2605 2 2

RP8 2372 2° 4(3+1)

RP9 1231 1 5(3+2)

RPI0 1113 1 3

Ui:a RRFEHE; b R TopA HIKWHEEF,
Note: a indicates transposases; b indicates TnpA family transposon.

HG+CEE, MTFEEAP GC+CHFEW
A —t, A RMER. —REANEEHEARRF G

+C HFRIK B, W e AR R P EE AR
FRISR TR 5 26— A TR L 2 o 4 DX S P 1 R R IR T
BEIX o X RP /P31 HY - M W, iX 26 /7 51 # AT LA
&4 1~2 4 ORFs, X & ORFs 735 5 & MK #%
BRG] IR, Fo b RP2 \RP3 F01 RP4 A 45 FLA% R Ay
AT LASJE T TopA KRS T, LT L, 76
A1501 BRI b e R B AORAE W I BR G, T
NE R S H A Y 2 18] B R 32 AT BB b
W,

A1501 W EPHHAKFH G+ C TRN
63.8% ,{HRTE A1501 H A LA B AKIE G
+CHEXB(E 1), RBIZ4 ORFs RINEEX
(£ 3), #5E PST0570-0710 Fii PST3343-3476
X, K EE AT 100 kb, H BA — N8 B i3t [
& BRI & i ORFs £ R ThebR A, i H
FRH SR b BT B PR R RP 51, TR
oL, TN 1,2,7,8 FX A RP 751
FATE, BUR A X 2 5k PR o BRE O 2 BN K P #6 #%
R T HABBLAE YRR

F£3 A1500 HEEAS G+ C 2 RPERENXER RBE A THaER
Table 3 Functional description of the DNA regions with low G + C percent in P. stutzeri A1501.

KB (kb . ;
55 (k0) it R B
Numb ORFs (G+C)% Total Functional descrioti Related
umber length( kb) unctional description elated to transpoases
1 PST0224 -0259 59.8 35 PR E IS, L BURR S - B R4 R/ Yes
Arsenate reductase, type I restriction-
modification system
2 PST0552 - 0559 56.6 7 Typed BB M E H Typet fimbrial biogenesis protein 2/ Yes
3  PST0570 -0710 57.4 137 EREWNBRE R, hERAER &/ Yes
Polyhydroxyalkanoate synthesis, hypothetical protein
4 PST0763 - 0810 58.2 34 Bl {A 4 B 1 Ribosomal protein 7/ No
PST0968 — 0975 55.2 7 Typed B B4 B H Typed fimbrial biogenesis protein %/No
6  PSTI050 -1070 59 19 Typed HEEREN , BHEKHNED, #/No
LZERAMAR C B
Type4 fimbrial biogenesis protein,
ribosomal protein and ubiquinol-cytochrome C reductase
7  PST1464 - 1489 58.4 30 IRIRRE - B R G, IRERNES £/ Yes
Type I restriction-modification system,
hypothetical protein
8 PST1859 - 1879 58.4 20 BEIMREL IR S B§ Succinate dehydrogenase B/ Yes
9  PST3343 -3476 56 141 HFEERET RN, I RNER B/ Yes

Transcriptional regulator, transpoase,

hypothetical protein
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2.2.3 P. stutzeri A1501 5 A48 £ 0608 64 1k
RAEMAYE P sturzeri A1501 BT RB B MANH
F—A e AL R A W E AR . 7RI AT, R
HREEFRANFE2ERER,ILF 10 2 EKD
SERR T HERAW €, X EHK S BT 5 MAH
HRr ., S RA AR R AR E A
Y A1501 EFHBAIT T I, BEATR AL
LERHAR B LM (P. aeruginosa) PAO1M |
YL TR M (P. fluorescens ) pf-517) | 4
SRR % BB A (P, putida) KT24401™) j
YRR T &S M (P. syringae) DC30001) Fi
IR HIE (P. entomophila) LA™

BB MBS AL1S01 fy AL R 4 L oAl E 58
BRERARFIBRAMRENERANMIZ, HE
H AR EREEA KD 64.6% ~77.
6% . FHH H AR RPME, £ ERAH KT L
A1501 S4RGR A MY o i R M & S . A1501
FERH P 2 770 NEEH (66. 8% ) H A LATEHI 4%
R MBS PAO1 R4 FIRPIFIIEER . EidH
B4 L8, A1501 FPH 4 o 1 997 AR & By
A DR AN E N BRARE LA K, BN
SE[ElA4 R T BB R o 1 5 PR 4 B R ((backbone )
TSR HNE PAOL WERATHEW AEN
IR EFEE A1501 PEEA LKA, than 1T
RUFN VI BB RS2 FEFRRNE S0 FRE
B EREREAYNE B R RBEMPIAERR
A%, XTRER A1501 BB R AMEYEN,H
HALEBHEYREN— N RE

A 487 NEEHR ALS01 ERR 4 Btk , {H 2
FETHMBEME S, XEERP,H 163 1~
SRR AT REE H , 55 4h 324 M 4D
EORAR AN IIRE, XN FEARE. —
M UANERARNKRER(—MAEI WK
HEY) ARERK. — R FBAREE O
FRE LB R B 10 R 4B EREL 5 AL
HESE H 12 EEURI NADH B I 4R
HIZEEE S 544 K B MFER-E A —
RINEHE , ZNS 5 A MM REEREE AW
HEE , AEEERMAERE, A/MEE N5
HEE R XREERN,
2.2.4 P. stutzeri A1501 3R3LiE & 69 % 4% 2 mh
T 3ERLVE MR R A A I 3R, A1501 B i
T ZFIREEE M VL, P AR e

HEPRBEBERYENEEEORE 4
B A AR BrE I B S B L R 56 L B AR K FH 3R
BHRRESE THERARGEMR ARG THLE
PR RS - R RGS . BRREARMHLR
G FRMB AR S B ET &
SCGESTEM AT A1501 BELE 4L, % A1501 4
k%2 A5 S R AL R G AT TS

P. stutzeri A1501 FEFAH P EH T 302 [ 4
MHEEEHNER, FEAFHARATBRMER
ERR BB R R G ERY MR, %R
SARIET A1501 B 55 RIS E Y B AL
BLELE 735 #e.

B7E A1501 BNATEET KBS 5ER
FAFEMER 5 137 M EFRETE M 24
MR RE (RREZER) . RERWESR
W R AR E GRS R LUK B R R
HE W, 7518 LysR (36 1), AraC (21 4~),
TetR (13 ) .MerR (11 4~) .GntR (7 4~) . Cro/
CI (5 41 ).AsnC (3 ). ArsR (3 4~) . Marl (4
MHMIER 34), ZLEVEREFEEQERZ
75 ( sensor kinase ) F1 % 2 1875 X -F ( response regu-
lator) Bi#R 43, i 3 XA G B BRI 5 1558 , X
S RG] R T GRS B A1501 X3R5 AR 4K
FEA MR N EE S o RE BT R LA R BRI
N2 P T A BRI B TR I Y PR 5838 L
RET HOZERT

FLE FIEH T SR BRER SR R MTE AL
PREERIEM. AISOL MBAREIEEESR,
AREEHRE -BENEREAEIN SAEEH
BRR (G5 NEREMESRERES IR, #
BT A/ R A5 1 SRR E 52 44 L 32 Ak iy 42 1, AL
HW B R R R AL L LR
£ A1501 ERAD, 5548 3 KR K
HEA 1124, X SEE G WELAHEARE
RES B ITNERSETHENED SR I
Ah,7E A1501 HFNA AL ET 10 MEakER
2 (transducer) .3 PEE FAREH (aer,aer2) 13
MaEH 6 MR REZBAEH UKL 2 4B
B O A BEEN

#E A1501 EEMEBEHFRRRT 22 M5 IV
MEEBNEY SR LB HEXNER(EERN
pil ¥ fim BH) . HHAEEEA R T 4%
HAIRES . EERBHIEA B . 47 KB
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PR 4 1~ VI 6 &I, Foep T AUFN IV AU ]
KEB T B34 M 20 40 B T B R g,
WIERE T 8 D — H 880 1 43 O H 88 4 U
(MS) FIrH BWEM 32 (MR) B25, Hp IV B E
%% MR BE$E, MR R ERERBARER
MHRE 7, XFR e Fa B F iR . Bk, BATAT LA
W, A1501 BRI kR i o B ARG B VE R R
THYRE, ATTE L ERAEREER,

3 g

EA5HIE, BH £k 10 RAPBRAME M EER
HER T E, WX EEEHAR IR,
R T ENRENEFERE, AR YRERRYA
LEMFBREERAR LA THE MM, R
HMITE P, A1501 BRI, RA HAb A
I EE 4 K/ K 64.6% ~77.6% ., HEIEE
IR B A1501 B AH X T B ol 4 4R R L A
PAO1 I T H{B M E DC3000 G/ 7 111 BIFI VI
RIS RGE, X2 R G0 2 R A A7 3 40 i B
TP, BRERK T ALS0l EARERA
B KRR IBHRA, R EMEKBRE,
Btz Ah, A1501 3 P 21 3 /0 B (AR N 15 5 43
FHRER ERERAY U RSB EMIUERY
AREER , X HE G R W] GER A1501 ETE
Ak o Bl T R O B s A A T 2 M
KK,

A1501 HAEEAF 2 MRS EAHBHER
FFFI UL A1501 B 540 R 3R 58 i B R AC e JE 8
W, K iEHEZ MR R RER A BN
#4406 DNA BRE L™, X AR R
ft4 A1501 B —A- ik 49 kb iR EHEHE
SEAAAES T AR S o I B B R A
KA. EEASTHEZR T ALS501 B3 BEE W
FR) a8 £ A, 3 4 7R G0 2 40 P RE B TE AR B 1 3 3R
B RFEE S I LU KRR 5K REE B A 1A
RIERRER, _

A1501 B AL 2H i 50 B R FE 5T 4 v BE 42 THT WA
TR 7 i ol 1 T R A R L 5 AT X 4% 9 19 R
FHERBACH B RBACHE Z E R R 7L
BRUE T BRIRIS B, hit— BRI REE A
2B AR E T 20, 1, A1501
EHA2FFF M58 8 7 R BRI B 3 i

R T SR, A B 0 B0 4 (8 0 R
ﬁﬁﬁ‘o

$ £ X W
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