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Isolation, identification, and whole genome sequencing of a Bacillus
halotolerans strain inhibiting Phytophthora nicotianae

ZHANG Yuwei!, TANG Peipei?, LIU Ziqi2, LI Xiang?, WU Junlin?, MIAO Sen?, LU Peng?,
JIA Weil, HAO Haohao?, DANG Bingjun™!

1 College of Tobacco Science, Henan Agricultural University, Zhengzhou 450046, Henan, China
2 Zhumadian Tobacco Company of Henan Province, Zhumadian 463000, Henan, China

Abstract: [Background] Tobacco black shank is a soil-borne diseases caused by Phytophthora
nicotianae. This disease exhibits a high incidence and severity in tobacco cultivation regions
across China, leading to substantial yield losses. [Objective] To screen the strains with
antagonistic activity against Phytophthora nicotianae and provide strain resources for the
biocontrol of tobacco black shank. [Methods] The dilution-plate spreading method and the plate
confrontation method were employed to screen the strains with antagonistic effects on
Phytophthora nicotianae. Whole genome sequencing of the antagonistic strain was performed on
the DNBSEQ and PacBio platforms, and antiSMASH online was used for the prediction of
synthetic gene clusters of secondary metabolites. [Results] Bacillus halotolerans BY-S2, a strain
capable of inhibiting the growth of P. nicotianae, was isolated. Strain BY-S2 exhibited
phosphorus-solubilizing ability, siderophore- producing ability, and tolerance to copper. Whole
genome sequencing revealed that the genome of strain BY-S2 was a circular chromosome with a
length of 4 058 008 bp and the G+C content of 43.78%. A total of 10 synthetic gene clusters of
secondary metabolites were predicted by antiSMASH, including 5 completely consistent with
known gene clusters for the synthesis of bacillaene, fengycin, bacillibactin, subtilosin A, and
bacilysin. [Conclusion] B. halotolerans BY-S2 exhibits antagonistic activity against P. nicotianae,
has the ability to solubilize phosphate and produce siderophores, and carries 5 known gene
clusters of secondary metabolites.

Keywords: Bacillus halotolerans; tobacco black shank; growth-promoting effect; whole
genome sequencing
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YDA R AR BESE T , BIF9E 3 22 AT 18 TR
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IF, BIESE AT SR S — R T iR . Bl
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Py PUeb i 3 B LA 7 96 0 R 1R e T T R T
P o WG AT If 5 1 A Bl TR R A 2 A= DT RE
FLFEVS W . R . A PPE ST LR
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PR B AR R R bk = L 2ERL . BRI
SEEE . ST E . RARARKENE, 75
i B, B8 3 AT 22k A B AR S R TR
70 A At 12500 52 TE ) SR, DA S B VA 8OR
fan, Bpirkils R S ARG EAS M A, 5K
TEWES R E kD 27 F AT 1 (B. amyloliquefaciens) 2
[l U2 HE G 22 B v R R T (Streptomyces
roseoflavus) Bk - U, DL K A= ) Jic B A e
ZEFUAT R (B. subtilis)"&E ik, ¥R R E eIt
Xof MR RIS B BIIA ROCR o [, 7R R AR
o LE VBTG TEAR B BIFSE b, R T R R e A
B TR PR 43 F- BIL ] R AT AR T B, X TR R
SREHE A 42 48 A 7843, H R0 2D AR R
B A B AR T T XAy, W
PR Al B 2E FFF B MC4-2U 0V S B 2 AR TR
(B. cereus) 48],

BT, AT B LR M R s B
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A A A TN 52 B8 0 5[] I 0 B AR A T 4 Bk A
SN, R AR I 5 SR X TR R 1 YR A T
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1.1

R B L S R B T R 48 0 E s T
WAH BN o BN RE . A 5 X 447 22 B
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L, T okE S IFaz ),
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P V] A AR 27 M B2 B i Jo A 28 S 38 (R

4 ¥ {6 4 % BR I (Staphylococcus  aureus)
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AR B A] ;. B0 HL, Eppendorf 23 Al
bRy, SIamiARE /R AA R A F
AT LT, B ER A TR A ] o
1.3 ERE

ML BNRIE IR A (/L) #eE K 60.0, B
f§ 12.5, pH 7.2+0.2.

I A A M BN 55 9% 5 (potato  dextrose
agar, PDA)YS % SCHR[16]MC 6 ; & FEBiE b 77 5
(nutrient agar, NA)Z: 2% SCHk[17]lCHi] ; LB A
B IR RS2 SCER[1 8T BC ) o

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



SRR &5 | — AR S ) A2 £k 25 4 B (Bacillus halotolerans) i) 7 B9 %55 K 4=3E... 1763
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R (2.5 om) 158 LR Y DY s 4 A 4 AL S
P AT, [ B BP0 2 g it AT O 2 2 Sy Xof B
IR 3 REHE, 30 CCAMTFREFHEX A
PEE B AT, o S0 ) R LA R AR

Fie B ()T 5

PO = BB R - B )/ % B E
12 x100% (1)
1.5 FEREMREIRE TR E
1.5.1 B=EHA#EE IR

FH NBRIP 15 57 J FIR 2 45 5] 14 8% 5% L A6 )
VIR B B A B BEIRE . BrSPURE bk LT
FEF 5 204 32 R0 T NBRIP 55 3% 56 FIHL R 45
BlASE A, 30 CRE MBS 7 d,
WRZE T Vi i LA TG a2 W BB ) 7 A o 0 L3
P H A2 (D) B HAR(d), @i —# e E(D/d)
RN e it 7 T ke ) W
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1 FRERSREERENFRMFER A WHEAWNEZENRREES: B: fEPTEMR

BRI SR 8
Figure 1

Inhibitory effect of antagonistic strain against P. nicotianae evaluated by plate confrontation

experiment. A: The control group shows the normal colony morphology of P. nicotianae. B: The treatment
group shows the inhibitory effect of antagonistic strain against P. nicotianae.

EEN ]

MIXEER
PRAE S SR 2 1™ Az o W 2R FEHAT I A O P L

2 HEEARA TR

IBET] .

Figure 2 Detection of solubilization of inorganic
phosphate by antagonistic strain. The clear zone on
NBRIP agar plate indicates that antagonistic strain
has the ability to solubilize inorganic phosphate.

3 EHmERAANBSENNRER  Hi
PR B IR 88 b A 3 B Pl s HEHAT i e L
WA RE T

Figure 3  Detection of solubilization of organic
phosphate by antagonistic strain. The clear zone on

medium indicates that antagonistic strain has the
ability to solubilize organic phosphate.
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222 HEHESHEREEREE NS
T8R4 CAS Kl i 5 3 rh iy
EDTA ZG M8+, Milge i il ok
A, DR IHCRR R LA B £ A 7 A
RFGERR =, W 4 Fos, FEPrsvkE
A BRBARIIEE T, 76 CAS il 35 F5 5 1A
P& AR M(9.63£0.19) mm, 77 A HA7% o (0 S P8l 1.
#24(22.18+0.83) mm,,
2.3 EREVIR B F BB Be
XoF 45 BE B PR (0 B0 R 125 5 8 BB ) AT A
W, S5 FRW], PR EA —E B 32 68
J1, MIC g 140 mg/L. %} HR B bk 4 o (0 3 A Bk
B ATCC 29213" ) MIC & 160 mg/L.
24 HEMEHKHWEEER
241 HEMEMHDP TFEPNEEESER
4 TRIRE 16S IRNA JE[H 751 F4% % EzBioCloud
BOPE PESEAT P 0 HL X, B G 25 SR e FE < valid
names only” ¥, T UERAEBIA R, HOXTSS

4 FEMEH BY-S2 FHEGKHMEMNKER
TEPURMRAE RS SR AL b A i i (2 B R W L A
P R R

Figure 4 Detection of siderophore production by
antagonistic strain. The orange halo zone on CAS

agar plate indicates that antagonistic strain has the
ability to produce siderophores.

RE/R, PRk S5EATE B, halotolerans
ATCC 25096" ) 16S rRNA J:[K J¥ 41 (GenBank
B35 . LPVF01000003) F A L HE R i,
100%. [A]EF, 5T S HA 10 PREEHRAY 16S
rRNA JER P AU R, 397 99% L) I,
1 99.59%-99.93% . #R & 16S rRNA H&[K ¥ 41 Lt
XTLE B SR MEGA 11.0 %044 DLAR 42 1 4y 1t 4%
WA RELBW . SR BN, HibiEks
B. halotolerans ATCC 25096" 5k —#5, £4%
FEIT, Z45 RS 16S rRNA FER 41 x4k
R—F(El 5),
242 FEHHEBR—BIESH
VEEUSHEPUEMERY 16S rRNA L[ ¥ 41 AH
o) 32 85 vy AR 2 SR80 e v oA oe B R A Y
I 8 BREH, R OAT #AE X 4 B bk 5 1k
R 8 MREAHEAT ANTE TSR 04T, 31X 8 PRI
. NCBI &%5435%14 B. halotolerans ATCC
250967 (GCF_001517105.1), L35 2 fAT I
(B. mojavensis) RO-H-1" (GCF_014499005.1) .
L IE R 2 AT 7 (B. tequilensis) KCTC 136227
(GCF_000507145.1) , 4 FZF A (B. cabrialesii)
TE3"T (GCF_004124315.2) . % K 2 AT B
(B. inaquosorum) KCTC 13429" (GCF_003148415.1).
11 e 2 FC2EAIFT (B, spidizenii) NRRL B-23049"
(GCF_000227465.1) . B. subtilis NCIB 3610"
(GCF_002055965.1)F1H 45 PR 2T E#i(B. nakamurai)
NRRL B-41091"T (GCF _001584325.1), ANI {&it
BER BN, F5PUE kS B. halotolerans ATCC
25096" 1) ANI {H 5=, H 99.05%, = 40 fp
KV 5 10 5 B 95%—96% , 136 B 45 40 I bk
5 B. halotolerans K[ —~Fh (& 6), 4545 16S
rRNA JEH HE X255, 2T 16S rRNA [ 741
R GK B W K ANL 2307, Al LB RSP
¥R % % 4 B. halotolerans, fiy 44 & B. halotolerans
BY-S2,
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5 ET 16S rRNA EEFIMEMNFEMEMRNRELER  <DAEREXEK; HRE S-S
J¥*5 4 GenBank 5% %5 ;5 43S AL A bootstrap {5 A R B3N 5 B I A8 2 44 2%

Figure 5 Phylogenetic tree constructed based on 16S rRNA gene sequences of antagonistic strain and
closely related antagonistic strains of the genus Bacillus. “I” stands for type strain, the GenBank accession
numbers are given in parentheses after the strain name, the numbers at the branch nodes are the bootstrap
values, and the ruler represents the frequency of base substitution at each site.

Strain BY-S2

Bacillus halotolerans ATCC 25096" (GCF_001517105.1)
Bacillus mojavensis RO-H-1" (GCF_014499005.1)

Bacillus tequilensis KCTC 136227 (GCF_000507145.1)

Bacillus cabrialesii TE3" (GCF_004124315.2)

Bacillus inaquosorum KCTC 13429" (GCF_003148415.1)

Bacillus spizizenii NRRL B-23049" (=TU-B-10" ) (GCF_000227465.1)
Bacillus subtilis NCIB 3610" (GCF_002055965.1) 9

Bacillus nakamurai NRRL B-41091" (GCF_001584325.1)

6 HEMEKRSHENIERSH 8 HRE < B TR EHER—BUIEE%)
Figure 6 The average nucleotide identity (ANI) values between antagonistic strain and other eight similar
strains (%).

25 EERFLENFER R IR 2 B0 2 T R DR 4 P T (1D 7)o 53K

I o R EK W, Fik BY-S2 3¢ HHEH BY-S2 MHEKEAFH F1E4%E NCBI
RIZH K A 4 058 008 bp, VAL &% — KB YL fa (https://www. ncbinlm.nih.gov), 3RIFE RS K
&, BANFEFARTY G+HC TR 43.78%, CP139782,
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M
: \""*N.
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7 EFk BY-S2 EEEEE

Bacillus halotolerans

4 058 008 bp

1.5 Mb )

1.0 Mb-

B CDS

tRNA

rRNA
B G+C content
B G+C skew+
B G+C skew—

MR NEREIERANIR . 5 1 ORI, %65 2 B0y G+C skew, 2 3 310K

G+C &, %6 4 RS S N mASF5] . (RNA Fl rRNA 7EFER 4 P AN .

Figure 7 Circular genome map of strain BY-S2. From the innermost ring to the outermost ring: The first

ring is the sequence ruler, the second ring is G+C skew

, the third ring is G+C content, the fourth ring and the

fifth ring are the positions of coding sequence, tRNA and rRNA in the genome.

PGAP IEREAEREN], Wk BY-S2 4k
PRIZH A 4 100 DIER, Hir, 3870 4~y 4l
R4S 7 41 (coding sequence, CDS), 6 ™K
5S rRNA ZE[H, 6 1~ 16S rRNA JE[H, 6 4K
23S rRNA JE[H, 71 4 t(RNA EE[H, 5 4G
RNA (non-coding RNA, ncRNA), 136 MEFEHA .

K H antiSMASH FEZE 34 (http://antismash.
secondarymetabolites.org/) %] i #k BY-S2 J& K 2H
IR BACH ™ ) A B R A 7 T 43 #r, &
Wtk BY-S2 JEN PILSA 10 HRGAU
TR A R R, 5 R WER 1 TR K BY-S2
o R B R AR 0 A RiE IR 2 ) 3R TS R
(surfactin), FJ5H 2 (fengycin), laterocidine, —fik
1AV EEAT I R (bacilysin) | 232509 ) LA
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TR (bacillibactin) . BEEIZSA) aurantinin B/
aurantinin C/aurantinin D . ZF{EFT &/ (bacillaene) .
FE Tk (sactipeptide) 1) 2T 1 % (subtilosin A),

DL K i M (terpene) 2SRy 2 PR AMb &9, Hih,

FEEE 1 5 DS 24T i (Bacillus velezensis)
FZB42 (1) T 1% P 2 (surfactin) BE A 91%0
AL , JE % 4 5 B. velezensis FZB42 [ %71
FF B4 (bacillaene) R FEA 100% AR, S
# 5 5 B. velezensis FZB42 1Y 4 J5{ & (fengycin) %k
A 100%PFERIE, JEHEFE 8 5 B. subtilis
subsp. subtilis str. 168 &k 2% {4 (bacillibactin)F&
A 100%M AR, JEEFE 9 5 B. subtilis
subsp. spizizenii ATCC 6633 Y ZF T R
(subtilosin A)RERFEA 100%IAHIM: , FEH T 10
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5 B. velezensis FZB42 HJ¥FT T £ (bacilysin)
A 100%MFRIPE, L% 2 MR 75
C B LA P s SE AR PR BAIR, B Ak,
WA 2 R A Y1 5 MiBIG 8 FE L
XA [ PE, AT RE I MR IT R 1 7=
AR — 2505
2.6 EFk BY-S2 MZELEE. BB
FEEHARHEXINEEERNLEE

h T RS E AR BY-S2 it 54 JE 14 4 T AL
i, TR R BY-S2 B BL R i D R 11 F 51 5
BacMet #4ls FEEATHEXT, DL E MR BY-S2
T ¥ () 4 JR A T 22 3L R . HX 25 R B OR
PR BY-S2 45547 il it 52 #H G HE X copZ. csoR.
copA. yfmP, yfmO. yenK 1 yend. [RIf}, FA]
ARG T kK BY-S2 i BEF " 8 BAR 1 4L
il o L X PGAP FERRZE REITR %, ATk
BUF PR BY-S2 #4H 246 ILER & A S 1 T B
[, {UHE 2R (ackA) . NEHER (pyk. pyc). T
i (buk) . 7% 5L iz (aroK) , LAz (1dh) . FFEE R (CitA
CitZ), XUATHLRRE T T IR, ek
Vs M Tl TR R 1 A 0 T R R T O S S W TR B
1k, TS B JCHLIE A ORI . bk BY-S2
WAL S — MR A VLB phyC, Zifd AR
iy, HATEFARRESRE T, W LABE A R
B FI A, FH antiSMASH 7528 B0 e 7
Pk BY-S2 (IR AR W& R R, dE a4y
B X SE R A W6 R R AL, AT R B
Pk BY-S2 o A 58 K I 4 B K 2R IR S
DHB & i 3t A # (dhbACEBF) ., [##k BY-S2 &
A T 32 T 4 SR A . VAR R B AR 1) A DG )
REJERIAE R L 2,

3 Wik
ML BRI M A AR b Y
HE L AmeE, aTLCRAR L R0 e

PO a A SRR Dy AR AR . H R
AR BT AT S IR R ESKR H 4532 31 56,
WAFE LR TR A 77 SR ZRRAT T
RO 22 [RBHPE AR TR, |2 A e AR A,
T SmAEE AT DOE A RIS, IFrT LA
7 BT TR ) S5 G R e i G B PR )
2 T R IE A R R o T 7k 2 A
(B. halotolerans) & ZF AT i J& 1 — A Fh, 53R
HIT TS 52k ZF R AT TR X6 22 oA 00 5 D TR 0 i A
M, BA—EmMAENT1, RIS & B2
AR TR DA IR R AR R B A RS, X
T 45 S5 POV 5% ke LTS A7 £k 2F 760 FF R X B
R ORI TR S AN [ S o A R B TR M
VI AECON 3 R it 52 h 2R FLAT 1A XP236, AT
BB TG PR AR JE %5 . Jiménez-Gomez &1
7 B 2 8 25 FUAF ) SCCPVEO7 R U k56
A K AT IR g RN &R, JFEHAE
BB R T A AT RGP G . At
FE R R A A2 Eh 2R AT I BY-S2, X
REFEA B A S PE R B B FTAR 0L 2GR
2R DAY O 9 A M R R R A AT,
SR )RR 7 478 2 L0 1 26 B U, e Ah,
MR A — o P E AR A B Y W aa Re
73, FTLATE B 4 e 4 8 S5 A BTG M R IR
o, FESICEE Pl ) i TR R

BRI g R, R WA Bk S5
T EN R T EMAEVEE Y, TS
W s TE AR S MBI N .
A I R AR AR AR SR AT R AT DU R
XPERICE N, F4h, tunl LS I i B
HEATERA TG, DTG S B py A= B2
EEYARKNLT LR, HEPESA KRG
JCE, B ER S TR ) B ORI
Al b DAt B AE Sy = b oA 4 A K
T AR BN A 0 2o e P BT A e
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Table 2 Key genes associated with copper resistance, phosphate solubilization, and the production of
siderophore in strain BY-S2

SR bR B L a7/ NCBI &35  Jifig
Locus tag Gene Position Product NCBI accession  Function
number

RSQ21 16410 copA 3250 869-3 253280 Copper-exporting P-type ATPase CopA 032220 ifit 3% B8 4 4

RSQ21 16415 copZ 3253 364-3 253573 Copper chaperone CopZ 032221 Tolerance to

RSQ21 16420 csoR 3 253 649-3 253 951 Copper-sensing transcriptional repressor 032222 heavy metal
CsoR copper

RSQ21_03525 yfmP 763 774-764 196  HTH-type transcriptional regulator YfmP 006474

RSQ21 03530 yfmO 764262765452  Multidrug efflux protein YfmO 006473

RSQ21 01750 yecnd 363 050-364 675  Copper transport protein YcnJ COSP95

RSQ21 01755 yenK 364 710—365 282  HTH-type transcriptional repressor YenK ~ P94433

RSQ21 01250 Idh 243 817244782  L-lactate dehydrogenase NP_388187.2 BICABE

RSQ21_01305 aroK 255092-255652  Shikimate kinase NP_388197.2 Solubilization of

RSQ21 04640 citA 970 875—971 975  Citrate synthase CitA NP _388825.2 inorganic

RSQ21_07495 pyc 1497 210—1 500 656 Pyruvate carboxylase NP_389369.1 phosphate

RSQ21 11865 buk  2383831-2384916 Butyrate kinase WP_003246025.1

RSQ21_14155 citZ 2810367-2 811485 Citrate synthase NP_390792.1

RSQ21 14175 pyk 2814 002-2 815759 Pyruvate kinase NP_390796.1

RSQ21 14265 ackA 2833 148-2 834335 Acetate kinase NP_390825.1

RSQ21_10460 phyC 2144 191-2 145339 Phytase WP_007407926.1 %A ML

Solubilization of
organic phosphate

RSQ21 15610 dhbF 3090 929-3 098 068 Amino acid adenylation domain-containing CAB15186.3 PR IR A
protein Siderophore

RSQ21 15615 dhbB 3098 087-3 099 022 Isochorismatase CABI15187.1 production

RSQ21_15620 dhbE 3099 048-3 100 667 (2,3-dihydroxybenzoyl)adenylate synthase CABI15188.1

RSQ21 15625 dhbC 3100 696-3 101 892 Isochorismate synthase DhbC CABI15189.2

RSQ21_15630 dhbA 3101 918-3102 703 2,3-dihydro-2,3-dihydroxybenzoate CABI15190.2

dehydrogenase

FRRAs . PRSETS PSRRI, HA i e RE A 4
PR AT L iR S e 0 X P A R LA £ Ry T
WAE DR TR 2, DT v L S wAY
FHRAREY AN, G AT DL e A A A
RE, AT LA a5 R A )
A ST R ICRZ —, S5 2R
PSSR . (H R i A S X AR R
MRAERRIOC AR L TR, SEmakE bR
AR EFC, W5 4 me/L A4RVR Bk 25
XEHE R A B F AR, A KRR FP,
Pk BY-S2 n] U™ AR BRI, HATEDERE

el HLAT R B 4 S A it 52 68 L it FH B Ak
BY-S2 A DLl V5 Y IR i $2 = A AR SR 40 1 )
A R R AR AR R T, S R A A
PR A T 52 g T, HA Al Az 7 B 0 T 77 o

SR A e 91 B SR A X TR AR S 2 A T 3 R
AP RE AT BRI T E A, Sy T k2P RS
R BY-S2 i AL, A58 R DNBSEQ
-5 F1 PacBio - & A5 A 0 AT B BE
BY-S2 WAL F . MFaE RN, Wik
BY-S2 i — 425 KA KE N 4 058 008 bp Y
et ikl i, F G+C SN 43.78%, A
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71 4~ t(RNA., 18 4~ rRNA. 5 4> ncRNA, AL
iz Jil antiSMASH 7341 75 % IR FR BY -S2 2E [ 41
HETE 10 DR W06 A G KL %

A 5 A S E AR S AL, 4300 B AR
B F R E (fengycin) . AL S W HIHEFFH R
(bacilysin) . £k 2k 1K 25 19 JL 4% By 28U £k 4 1K
(bacillibactin) . 22 ) 25 /64T 18 45 (bacillaene)
FIZE FE IR (4 2 FAT 16 2K (subtilosin A). ZFFFT
P M5 (bacillaene) f& 27 JL AT 3 & 77 A= 1) — R E 42
RIS B, BABRMPTEE G, ATL
B R R 0 A W B IR AR P, R R (fengycin)
A 7 A2 R 0 PR R IR A PR R R
P B K PE IR 5 R R A A k., PT LA IR LB 4
MR B A e T, NI B A RO P B S
PR, Bk A (bacillibactin J& T )L A4S B 7 g 2k
2, LIS R R R, 3
3o Jir T R DAL TR 410 9 D R A AR O 2R AT
A 2% (subtilosin A)J&—FPsi /KA A 2R, AT LIS
BRI A 24 G, SREENBE
PESEINUY . AT B 2R (bacilysin) 2 £ R 24 ik
PUAER, AR ISR E M, A0 RN YRR
Pit A4 LK it BT JE 5T 2R (anticapsin),  HT JE 5
P 2K (anticapsin) AT D45 2541 B A1 L 14 20 it BE T
TSI WA 1Y 6B R i 4 W 1 5 2 BHL, 3
YN AN, TR BIHT R A R, Gk
TR AR B ORI 52 3k ZE AT I BY-S2 &
BERSPUEN R A EENE L, HETERER
56 JI 4 K DR ZH I e 1 AR e SR s A ) B Y TR R
R ZE AT TR MC4-2U O 5 IR 2R AT I 24D,

i1 antiSMASH 7381 &3, ¥k BY-S2 #5445 A
G 5 2 B sl RE R KA 77 ¥ aurantinin
B/aurantinin C/aurantinin D L1} laterocidine {9
FEIR . AR AT 2R, Blanxix 2 Fif
TRFR BACH ™ AT 3 BRIl DAL
XY A P o0 MR B g R ROR DA

B HAE AW B 6 B T T
4 ik

ABIFTE DA B AR B A HE P 328 ) — B i 52
HZFAATE BY-S2, WM R EAA R
PRSP, TR AR R AR, HA I R G
PLBE A DL RETT ,  [R] i Xk i <5 s 4 A5 Tif 52
REJD, 2 By 0 e RIS o (A5 0T 2 M P 46 A B
P AEJR SR I E— A I R AR BY-S2
77 AR B GAE 7 1 LA B PR X A 2 5 1)
MHIHCER o [N AT DIRSE R PR BY-S2 5
A S T R A 5 SR O B IR RO
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