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Biocontrol effect assessment and whole genome sequencing of
Bacillus sp. YH7-4 from salt lake against soybean root rot

YANG Jin, LI Zhenhua, WANG Chuanxu, FENG Baozhen, LI Peigian, LIU Jin"

Life Sciences Department, Yuncheng University, Yuncheng, Shanxi, China

Abstract: Fusarium proliferatum 1is a critical pathogenic fungus causing soybean root rot. A
halotolerant biocontrol strain Bacillus sp. YH7-4 was isolated from the Yuncheng Salt Lake.
[Objective] To investigate strain YH7-4 in terms of the effect on soybean growth and the control
efficacy against soybean root rot. Additionally, we sought to elucidate the antifungal mechanisms
of this strain and identify antimicrobial genes through whole genome sequencing. [Methods] The
plate dual-culture method was adopted to assess the antifungal activity of strain YH7-4. Pot
experiments were conducted to evaluate the safety of the strain to soybean seedlings and the
control efficacy against root rot. Illumina and PacBio platforms were used for whole genome
sequencing of YH7-4. Subsequent analyses included metabolic system assessment, virulence factor
prediction, transporter analysis, identification of genes related to biocontrol functions, comparative
genomics, and biochemical assays. [Results] Strain YH7-4 demonstrated the inhibition rates
exceeding 75.00% against several plant pathogens, including F. proliferatum, Phytophthora sojae,
Colletotrichum truncatum, and Phomopsis longicolla. Pot experiments showed that at the ODgg
value of 0.8, YH7-4 suspension significantly increased the root length and dry weight of soybean
seedlings, while excessively high concentrations abolished this effect. The control efficacy of
YH7-4 against F. proliferatum-induced soybean root rot reached 56.02%. Whole genome
sequencing revealed a genome of 3 945 352 bp with the G+C content of 46.51% and 3 756
predicted coding genes. These genes were annotated against databases including NR, Swiss-Prot,
Pfam, COG, GO, and KEGG, with 3 753, 3 537, 3 358, 3 082, 1 756, and 2 845 sequences
successfully annotated, respectively. Among the proteins encoded by these genes, 130 proteins
belonged to the CAZy family. Twelve secondary metabolite biosynthetic gene clusters were
identified, including eight known biosynthetic gene clusters for antibiotics (surfactin, macrolactin
H, bacillaene, fengycin, difficidin, bacillibactin, bacilysin, and butirosin A/butirosin B) and four
gene clusters with unknown functions. Additionally, two siderophore-related genes, one gene
encoding 2, 3-butanediol (associated with induced systemic resistance), and 15 genes involved in
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biofilm formation were identified. Comparative genomics analysis indicated that YH7-4 was a
strain of Bacillus velezensis and shared 2 898 orthologous core gene clusters. Biochemical
characterization showed that YH7-4 had the ability to produce amylase, protease, pectinase, and
cellulase. [Conclusion] The halotolerant strain B. velezensis YH7-4 isolated from the Yuncheng
Salt Lake shows excellent control efficacy against soybean root rot. Its genome harbors genes
linked to biocontrol traits and antimicrobial substance production, which makes this strain a
promising candidate for managing soybean root rot and other plant fungal diseases. This study
applies salt lake-derived bacteria to plant roots, demonstrating their influence on soybean growth
while providing a theoretical basis for further elucidating the antifungal mechanisms of
B. velezensis YH7-4.

Keywords: soybean root rot; whole genome sequencing; Bacillus velezensis; secondary metabolite
biosynthetic gene clusters; comparative genomics
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Figure 1
E, F: C. truncatum; G, H: P. longicolla; 1, J: B. dothidea; K, L: A. alternate; M, N: B. cinerea LK-7. A, C, E, G, 1,
Kand M: CK; B, D, F, H, ], L and N: YH7-4.

F1 EFRYH7-45t6Fp X AR AUFE ISR
Table 1

Determination of broad-spectrum antibacterial activity of YH7-4. A, B: F. proliferatum; C, D: P. sojae;

Antimicrobial effect of YH7-4 against six pathogens

Pathogenic fungi Control colony diameter (cm)

Treatment colony diameter (cm) Inhibition rate (%)

P. sojae P6497 8.53+0.14
C. truncatum 4.63+£0.14
P. longicolla 7.07+0.37
B. dothidea 8.83+0.26
A. alternate 7.10+0.32
B. cinerea LK-7 6.00+0.44

1.67+0.19* 80.42+2.68a
1.13+0.14* 75.53+3.30a
1.33+0.14* 81.19+£3.36a
3.80+0.09* 56.95+1.81c
3.77+0.23* 46.93£2.95d
1.90+0.24* 68.24+4.55b

Data in the table are mean+SD. * indicate significant difference at P<0.05 level. Different lowercase letters in the same column

indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Figure 2 Germination rate and growth index of soybean seedlings after different concentration treatments of
YH7-4 suspension. A: Root length of soybean; B: Plant height; C: Germination rate; D: Dry weight (20 seedlings).
Different lowercase letters indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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Table 2  Effects of YH7-4 suspension on soybean root rot caused by Fusarium proliferatum

Treatment Root length (cm) Plant height (cm) Fresh Dry weight (g) Disease Control
weight (g) index (%) efficiency (%)

CK 10.71+0.10b 26.08+0.33a 1.95+0.04b 0.23£0.01b - -

YH7-4 10.84+0.09a 24.28+0.15b 2.19+0.09a 0.26+0.03a - -

Fp6-1 5.27+0.42d 10.32+0.58¢ 0.95+0.01¢c 0.11+0.01d 69.44+2.55a -

YH7-4+Fp6-1 10.02+0.49¢ 23.73+0.77b 1.89+0.02b 0.20£0.01¢ 30.56+1.92b 56.02+1.38

Data in the table are mean+SD. Different lowercase letters in the same column indicate significant difference at P<0.05 level by

Duncan’s new multiple range test.

2.4 @E¥ YH7-4 B2 EREBNF S
2.4.1 BEk YH7-4 ©EFEEER

XAk YHT7-4 #Ef7 3 WAy e, R
H Circos v0.69.6 % 1 22 il 3& DX 41 B8 &1, 4= 11

JE7R YH7-4 JEP A B RRAE . HIE K 2K N
3945352 bp, G+C &1l 46.51%, il ]
3756 4~ CDS, fdiFEHHBKER 88.29%. %
A tRNA FE[A 91 4~, 5S rRNA. 16S rRNA Al
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23S rRNA J& A #4510 4> (1 3). L4 A7
sRNA 82 4™, %543 #(# & J¥ %) (short interspersed
nuclear elements, SINEs) 17 >, K4HHE & ¥
(long interspersed nuclear elements, LINEs) 26 1>,
K K ¥ #1142 J¥ %)) (long terminal repeat, LTR) 3 14>,
£ X B & ¥ 5 (tandem repeat, TR) 70 /1>, DNA
B e 2 Ao R A P A AR DR 2H B (gene
island, GI) 31 />, B W& B 4 (prophage) 1 1>, ¥
PR YHT-4 I P8l A% 28 NCBI, RAFHEN %
sk CP199915,
242 Btk YH7-4 BOEREER

WA 3 756 DA HE Y51 53 5] 5
NR. Swiss-Prot, Pfam, COG., GO il KEGG %

YH7-4
3945352 bp-

e g
N

™

Tkl
La L

Il 16S rRNA

BARESAT IO, JPRIE R, b, 72 NR %K
e A BRI B R N B2, A 3 753 1,
2 D BB 99.92%;  7E Swiss-Prot, Pfam.
COG. GO I KEGG #dla 5 vh 13 2| D BE i B 1Y
B PR 4 50 g 3537, 3 358, 3082, 1 756
2 84514
COG H: N IBETE AT R I 23 2K(14 3),
H g LR 12 i MR8 (amino acid transport and
metabolism) 19 1 B 45 R £ 5, A 308 1,
i TR BE BRI 9.99%;  H UK B R 2
(transcription), 4 294 >, TJREVEE AL B AH AL
Wik ; WA SR, B 50
(secondary metabolites biosynthesis, transport and
A: RNA processing and modification
B: Chromatin structure and dynamics

C: Energy production and conversion
D: Cell cycle control, cell division, chromosome partitioning

M E: Amino acid transport and metabolism
M F: Nucleotide transport and metabolism
[ G: Carbohydrate transport and metabolism

H: Coenzyme transport and metabolism

oo™ I I: Lipid transport and metabolism

J: Translation, ribosomal structure and biogenesis

K: Transcription

L: Replication, recombination and repair

M: Cell wall/Membrane/Envelope biogenesis

N: Cell motility

O: Posttranslational modification, protein turnover, chaperones

B P: Inorganic ion transport and metabolism
B Q: Secondary metabolites biosynthesis, transport and catabolism

R: General function prediction only

S: Function unknown

T: Signal transduction mechanisms

U: Intracellular trafficking, secretion, and vesicular transport

I V: Defense mechanisms
B W: Extracellular structures

[ 23S rRNA [l X: Mobilome: prophages, transposons

B 5S_rRNA
B (RNA

E3 =EiRYH7-4EF B EE

B Y: Nuclear structure
B Z: Cytoskeleton

Figure 3  Circular maps of the complete genome of strain YH7-4. The circular map contains six circles. Marked

information is displayed from the outer circle to the innermost circle, as follows: genome size, CDSs on the
forward strand, CDSs on the reverse strand (Different colors indicate the functional classification of CDSs into
different COGs), rRNA and tRNA, G+C content, and G+C skew.
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Figure 4 GO and KEGG functional classification of strain YH7-4. Gene ontology (GO) (A) and kyoto
encyclopedia of genes and genomes (KEGG) annotation of YH7-4 (B).
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fitf (glycoside hydrolases, GH). 41 /MH# 3L 4 72 it
(glycosyl transferases, GT). 31 Mk /K AL & ¥ Tk
fif} (carbohydrate esterases, CE), 9 /™ B %A fb 18
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1 NIEHESE, 5 surfactin FE I FEARLEE R 82%;
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R 4 DARFIIREM R LR 3). XERUE
PR YHT7-4 1 n] GEAT 75 7 A 2 4 T ) Joi Y i
PRI
244 FHERTW

B FR AL SR Y H B R QTS R
SEAE FPR I, A% 5w ) R L4 S s A

R3 EMRYHT7-OR BRI IEE RS R

HEER, MEFBERER M, DA R
ik, MPEEZHE . B2 MEMIMNEER, X
S 5] WS R R A R fE YHT-4
PR I 2] 476 ASBE 7B, X R R Y B
N Tt o2, o A R T (immune
modulation) fH OCHE B S e &2, 5 24.37%; H
WK 8 R R T (nutritional/metabolic factor),
i 21.01%; BLAMNA A I8 81 (motility) . FPhEE R
(exotoxin), & ¥ (regulation), RN F-1% 1% R 4t
(effector delivery system). [ i1 77 i (stress
survival), ZHHFEF(adherence). AE#)fiE (biofilm),
[ 71§ (exoenzyme) . A {7 (invasion) . H#PE)5 &
Tffi (post-translational modification). T G MH/ve
It # (antimicrobial activity/competitive advantage)
DL R AN (K] 5), X LR I T RES S5
PRAEFR I AL AR BCE 5, e 18 38 A58 (n
R EFRERZ SRR RHR S B A B A
HREEALS, B B HA e R AR R
gt, BT B R i A GRE P A
BEMTTEREVE 8 RS2 P
245 HEEBESH

(Rt J R PR aE A = 3 o Sy - S i
EATR B 2 ) I 4, 12 R 2 A 3 T SR

Table 3  Analysis table of secondary metabolite gene clusters of the strain YH7-4

Cluster ID Type MIBIiG accession Similar cluster Similarity (%) Gene No.
Cluster 1 NRPS BGC0000433 Surfactin 82 40
Cluster 2 PKS-like BGC0000693 Butirosin A/butirosin B 7 41
Cluster 3 Terpene - - - 23
Cluster 4 Lanthipeptide-class-ii - - - 30
Cluster 5 TransAT-PKS BGC0000181 Macrolactin H 100 44
Cluster 6 TransAT-PKS BGC0001089 Bacillaene 100 44
Cluster 7 NRPS BGC0001095 Fengycin 100 63
Cluster 8 Terpene - - - 22
Cluster 9 T3PKS - - - 50
Cluster 10 TransAT-PKS BGC0000176 Difficidin 100 40
Cluster 11 NRPS BGC0000309 Bacillibactin 100 45
Cluster 12 Other BGC0001184 Bacilysin 100 42
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Figure 5 The classification diagram of virulent factors in YH7-4.

HAEER ., BEA . RALBE DL L8
B, X e oy 3 W] e 4 A A S 2H RN RE
R XIEEA LS TA 4 M E P
10%, TR EFRY . R . AEY
i, ROF8E. G507 4%, BTSN
AL iz AR TR A, B S I 0T 4526
e P K e R TR S HE P, BB 5T
2% UH HLAE Z2 Fh A= 1 6T U 3 ) 2k i rh ke 9
PR3N Gl g YHT7-4 LR 20 7 45 R S
TCDB Kdla FE#EA7 xS, iz 822 4eiz ik
Ho Xz EAP T HUUT 7S
#] 2% 3 5l 32 £5 1 (primary active transporters)
H fb 2= 0K 3l (1) % 32 & 1 (electrochemical
potential-driven transporters). AR5CEFNEATFRHE R
4 (incompletely characterized transport systems).
3 M1 ¥ iz 85 H (group translocators), i i/fL 1B
Z 5% a7
(accessory factors involved in transport) Al 5 5 F
F 3% K (transmembrane electron carriers), .,
VIR F it AN RE, TR
IKF) 288 A~(&] 6); 11715 % L - AR 1 Ik PR i

(channels/pores) .,

P4 actamicro@im.ac.cn, & 010-64807516

D A ER RN EEPIBEEY 1.09%, BHHTSE
F W, YH7-4 %} 10% 9 NaCl HA7 i £ R,
i IR B FIR AR AR YHT-4 19
T2 NS 50> F I B AL, X T dr
Xof I A 15 R A N B O
2.4.6 EFHFHEMEXER SR

TE YH7-4 19 NR ERBL R R 5084 .
P FAE Y BT AP O AR DG I S, I
BHS NR PEAP 2 09 HAR P S AR LR . &5
WER, EF K YHT-4 A 2 588 T
(siderophore) % iz FHC I FE R 3 5iFEFHUEM G
(4 BE ARG R B —A 2,3-7T - F%(2,3-butanediol)
HRGEE, 5 HARTFIFLIE R 100.0%; 154>
I 5 A W) B B B (biofilm formation) AH 3G
(F 4), XEWHF YHT7-4 BA—E BTG
SHrEMEE S, HAEE S AR AR PRIE A
FECIR 2 B 10 5 1 H Y
24.7 EREFEB S

WL 16S IRNA FEHFH LA &L, YHT-4
55 2R AT T R (Bacillus) AR EAT = BEAR I,
Wb 5 i JE Ry ZF AT B (B. amyloliquefaciens) F1 D1



WEE 4 | EYER, 2026, 66(4)

1717

300
280
260
240

El6 YH7-44%1zERTNEES EKE

Function class

Figure 6 Functional classification diagram of transport proteins in YH7-4.

=4 ERFFEEXEES R

Table 4 Biocontrol characteristics-related genes of
YH7-4

NR annotation Gene ID Identity (%)
Siderophore Gene 0411 100.0
Gene 1000 100.0
2,3-butanediol Gene 0653 100.0
Biofilm formation Gene 0122 348
Gene 0233 28.8
Gene 0836 28.7
Gene 1665 28.3
Gene 2644 30.4
Gene 2811 38.6
Gene 2906 323
Gene 3187 253
Gene 3233 29.0
Gene 3331 33.1
Gene 3403 36.7
Gene 3470 47.4
Gene 3624 28.8
Gene 3664 26.5
Gene 3799 37.5

3k Wt 2F J00 AT T4 (B. velezensis) B AH ALl 14 327 8 3
99%. B, RHFEHEAN 31 F K EE KX
W T — 0, IFERE LB R
(B 7). 5RE/R, Bk YH7-4 5000 2Rk
#(B. velezensis){ T-[f]—75 5. [RIINTFJE T ANI
Y5 dDDH 434, &5 WoR, YH7-4 5 DM 2F
A (B. velezensis) NRRL B-41580 (GCF _
001461825.1) B X LB, ANI B85 95.00%,
dDDH fH & T 70.00%; 52 Mk, HAbZEH
¥ & (Bacillus spp.) B ¥k 5 YH7-4 1y ANI {8
P T 95.00%, dDDH AL T 70.00% (5 5).
WK 4 © B S 19 4 Bl B B (ANT=95.00% H.
dDDH>70.00%) !, A% YH7-4 15y DU S 2
fUFFEE(B. velezensis)-

T 3 AMERIEMTIATEER, S
PR YHT-4 7 51 AH BLRE 48 v 19 25 64T 1 ) 1Y
4 BRERVE R RRIEAT 2 SE R4 Fo A . Fradke v AR E 455
B. amyloliquefaciens DSM7 (GCF_000196735.1)
B. nakamurai NRRL B-41091 (GCF_001584325.1).
B. siamensis KCTC 13613(T) (GCF_000262045.1).
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Figure 7 The neighbor-joining phylogenetic tree was constructed based on 31 house-keeping gene sequences of

strain YH7-4 with closely related type species.
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Table 5 ANI and dDDH values between strain YH7-4 and related species

Species Gene ID ANI (%) dDDH (%)

B. amyloliquefaciens DSM7 GCF_000196735.1 93.99 55.50

B. nakamurai NRRL B-41091 GCF_001584325.1 86.47 30.90

B. pumilus 36R_ATNSAL GCF_002744245.1 70.43 18.50

B. siamensis KCTC 13613(T) GCF_000262045.1 94.35 56.70

B. tequilensis 13622(T) GCF_000507145.1 77.38 21.00

B. velezensis NRRL B-41580 GCF_001461825.1 98.27 84.50

B. velezensis NRRL B-41580 (GCF_001461825.1), B-41091., B. siamensis KCTC 13613(T).

XF 5 R R AR AT A B DR 2H 1 AR (R PR R R A0
4R oI 18 685 R TS, LN 3 887 A4
JERFE, 2857 DEAPE ILEER %, 1003 5
DIEEH (3 6).

BT 5 ST PR B9 FREE AL A AT
Bl 2R B, K BL YHT-4 FRBR
B. amyloliquefaciens DSM7 . B. nakamurai NRRL
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2898 A, 4 DRI A A A 390 4,
3B WL R A 236 1>, 2 DRtk IEA
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394, BRI YH7-4 FEA R 2 (& 8).
2.5 YH7-4 BYEACFEHES #r
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Table 6 Orthologous clusters in the whole genomes of the strains YH7-4 and similar species

Species Proteins Clusters Singletons
YH7-4 3756 3572 141

B. amyloliquefaciens DSM7 (GCF_000196735.1) 3922 3586 253

B. nakamurai NRRL B-41091 (GCF_001584325.1) 3526 3243 256

B. siamensis KCTC 13613(T) (GCF_000262045.1) 3691 3521 146

B. velezensis NRRL B-41580 (GCF_001461825.1) 3790 3546 207

B. siamensis KCTC 13613(T)

(GCF_000262045.1)

YH7-4

B. velezensis NRRL B-41580
(GCF_001461825.1)

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

21

B. amyloliquefaciens DSM7
(GCF_000196735.1)

E8 EtkYH7-42EFBERRIRERZESTHFEE

Figure 8 Venn diagram of the orthologous gene clusters in the whole genome of the strain YH7-4.
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E9 EHRYH7-480 B 5
Figure 9 Enzyme activity results of strain YH7-4. A:

Protease; B: Cellulase; C: Amylase; D: Pectinase.

R7 BERRYHT7-45 L4HE
Table 7 The biochemical characteristics of YH7-4

Characteristics Results

Protease

+ o+

Cellulase

+

Amylase

+

Pectinase

Chitosanase
Glucanase -
Catalase test +
Methyl test -
V-P test +

+: Positive reactions; —: Negative reactions.
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TEVERE . YH7-4 FEH 12.86% Ay HE K 5k
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(AN TR 7/ ke % i S NG REES P SN T e e ol )
(19 DL S ZE T TR C4341 TR MR Y S8 3 BL PR 4 K
/N 3963 750 bp, G+C & il 46.4%, U
4 019 D IF A R HE (ORFs), Hirp A 5.9% fy %
K5 W AR = 0 A AR M S R bR c4341
AL, YH7-4 BA &R A
TR YHT7-4 B9 A = Py #4750 41
RIZERRPAC 6 & 12 A
RLEE e i Ak A5 W R DR A 46 =F )RR 2R (fengycin)
K ¥ N g & H (macrolactin H), M JF 7§ T
(difficidin) . FF i/ (bacillaene). JLZSHBINE L2
(bacillibactin), FT &% 2 (bacilysin) fIfE L2 L A
Wy 2181 15 1 2R (surfactin) S IR A =4y, X b
PR A Py 35 F 240 T L R LA S B RS R
DL SR B 25 AT TR 2 238 2o 7™ A i RS R R i 2k
buad: = R HEHYUEEN, TRIRZEY AP AL
il VR T A e 5 4n iR, FLrp AR K21k
A W4 1 15 P & (surfactin) A1 3 5 2 (fengycin) B
ABIEPUREIEYE, AR R AR K Oy R AL
St FRE PR DA B 3 B R R D RE
HAREPIHEE . b ik LyowesfEH, B2
) RE" KIMNEEE H (macrolactin H)J&
HAT KA NBEEA RN — 2T, @t 1 R
fili & hY B (type I polyketide synthase, PKS)i& 4% i
TG, R AL . B . BEItfk
SRR, HA SRR AN TSP M
JE7E T (difficidin) B §IE S XF 22 FhAE 40 i 18 H
A EESEMEIER, JFRES A Y R HHERT R
i (bacillaene) /& FH 2FF0AT B B IR 72 A 11— Fi 2k
PER AL ARSI BT, B2 4 i
SERE . MR AR A I SRk A e
DR AEAE Y sa g b R AR EZAE N, B AR
ALY . AERFAR PR AR ) AR <P E R
e I8 ATV & (bacilysin) & —Fh kA
2EY, X AR B EA T ISR,
AR YR NG G R T R 2R, X
it HC B A 3 A ke R SR 7 ) AU 9 A A s AR
YT LSS T T 4% 2 (bacillibactin) & —Fh % =

Wk F(F B A M AR M ek, &
i 3 PR o D I g T T AT R AR
AT 410 il 9 BT 4 A PO, R 2 AR g e B DL S
W 2 T B B AR 2 B IR AR T 1 e
JJUAASSISS] b B Rk YHT-4 A — M AHLE
XA 7% B butirosin A/butirosin B H&[F % F1 4 4>
RN HERY LR 5 . Butirosin A/butirosin B [
e E TR IR IR, FERH MR
& AR A ) AR AR, H T
OB M AR W R A B Ok
GX0002980 it 4= 3 KU 25 3 o, i Bk
SR P 14 NP Y AR A R
55 YHT-4 MR DIRE 2R 12 TR, if
£ $5 kijanimicin # plantazolicin 2 Ff i 14 4
JEW HBUR IS Y R YH7-4 £ . YH7-4
HIIE] 12 SRR =Y I R AL, S
B EDI BT A AL, X R AR YHT-4
A EENPUREED R, L EA A R0 A
MEY T .

A= IR A A 20 LRG0 I 2 P R T
X SN R B A A AN R DY |
R N, 7E AR EE | GRS & Tl 3R
B b 4 R 28000 E W LU W B R TR 2R T
A= E A A R T VR A R R AT
(B. subtilis) B ¥k R 0% 16 AH 4 AR 38 2 181 2 Wi 2B 9
JBE, FLIX o B o 70 00 o6 A o D e AR e &
KEE, AR T AN RE B o 40 B Y o B
SR, SRR THAR I FI P A W R R R,
XA R A ] RE RS S T RIMER,
T 2E— 28 0 38 A W B AR T B R 2 2R AT
PREL A R A AR KRS R W B M 0 R
PEUSS962] A5 A S R R B ) AL X6 TR A
RS . v - i s R R o Vi e e e i 3 ]
FERPEAT T 4001, RIA 15 D FFE S5 AV
TERASE, X AT YH7-4 FERIDIIR R 1Y
SE FE A K g S5 L T A 00 4 P 4L T EE R
WHE . AN, BEERE YHT-4 5L R B R AT
RN LR A I, YH7-4 F5A LR 7%
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A 24, X2 EEBERE 4 M EEETTRES
X g R I 3 AR O

ZE LRTER, DAz SR W P 4y i 3 4 it R D
ST 2E AT YHT7-4 75 % N 2R 50 o K G
MG ELA BE W BAAOR, H&F A mrs
2R PUE Y R SE A  R AR e
At A ) LT R R B IR SR R A R . A
W5 MR T v 4 31 B 40 T N AR AR
45 5 R A% AR B T RO ) il A K e A T —
ERIREM AR, AHEST R it — 2 @ b D1 3 H
ZEAUAT IR YH7-4 BP0 R ALHI P AL T BRIS SEAT

Buigt

SRR A RS AR g B T DR AR A
AR iR ER . R AU ZE AP IR . PRI R R
SREREH AR, TR O

& STk = PR

WEE: SRR Bl | SRS A
Bk BB SR Bl EAE: R4t
PR BES . RS RIKENE R F
e fRSm et X4E. U BiEEE .
PEBE

1E& Pz h R A FF A RA

VEH PRI AEATAT ] BE 2 RO A ST 4 i T AR
DRIy IE T N S
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