PG VEYI 4R 2023, 44(5): 905-913
Chinese Journal of Tropical Crops

4 BRI USEIT AT E HNU24 € EEANFE B9

¥H2, W&, TRE, ALH, ¥ OF, BEE, £HET, & op7
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ANV B BEER AT, MR 571100

OE. AU BRI E /K K ( Ralstonia solanacearum ) B A %05 55 H0 1% 24 A0 A= B @bk HNU24 19 35 ] 2041
& H BGISEQ-500 il ONT PromethION -5 M145 & ARG, X HNU24 (4L A 3047 T . dH23% . JER T 5 hée
TERE . AR . AL T 45 SRR . HNU24 DL SERT 25 AU 14 ( Bacillus velezensis ), Hi5g 5 3L R 417 5]
KEEHN 3932768 bp, GC THE 46.48%, #ifith 3822 NEEH, HHvH 43 Mk/K AL G YIG MR FE R 5K M . 45 4 = BT PR 5
Ktk — A R\ EA MR 4 R AORE ST . 78 HNU24 LR P 5] 13 SRS 94 Y6 e R, i gk
1175 PE 2 (surfactin ), 12 ¥ £ ( fengycin ). HHMEE & ( plantazolicin ), KRN BEIE N ( macrolactin ), #F &% ( bacillaene ),
HAEVE T (difficidin) . #FREE & (bacillibactin ) FIFFE IR ZE (bacilysin) 8 Fi T HRIE A X 75 A 1A 55998 I DA AT 5 DL I 12k
MIALE o 5 AT HowT 21 [ 5 P sSoRE LRSS, T BB R SR 4 FIHRGE AT E & . b4, A0 2 W] HNU24 Xt
TMEA BERRAEREN ., %1, HNU24 il G880 WG AL A YRS PO 3 /R IR il Fe i &, R—FhikrE
B A B IR AR, AECSE S ik — A0 JT B HNU24 764 4 5 16 77 T RIS F0SE FH 24 2 Je Al
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Abstract: In order to reveal the genome characteristics of HNU24, which has excellent antagonistic ability to Ralstonia
solanacearum, its complete genome was sequenced by the BGISEQ-500 and ONT PromethION technology, and the
genome assembly, gene prediction, function annotation, and protein homology analysis also were conducted. Phyloge-
netic analysis results demonstrated that HNU24 belonged to Bacillus velezensis. Its completed genomic sequence length
was 3 932 768 bp, GC content was 46.48%, and had 3822 genes. A total of 43 carbohydrate active enzyme gene families
were identified in the genome, and the cellulase activity experiment further confirmed that the strain HNU24 had the
ability to degrade cellulose. Thirteen clusters of secondary metabolite biosynthesis genes were predicted in genome,
including eight compounds: surfactin, fengycin, plantazolicin, butirosin A/butirosin B, macrolactin, bacillaene, diffi-
cidin, bacillibactin and bacilysin, which have been reported as the antibacterial components. Five unknown components,
which were found no homologous genes or were less similar to the known database sequences, may be new compounds
that have not been identified and reported. In addition, greenhouse experiment demonstrated that HNU24 had significant
growth promoting effect on tomato plants. Thus, HNU24 may antagonize R. solanacearum and promote tomato growth
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by secreting active compounds, and it is a potential biofertilizer strain. The relevant results would lay a foundation for

further research and application of HNU24 in biological control.
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AW TR e B L e TeIE Y, R AR
KO LR kAT Rl S i F s ki . 2F
FLHT B T8 19 TR R e T2 A A 7 A R O ok H bR 2
—, Hrh g R R A wEY, BAMRAKA
B Tes o, IR) At A B sl AR o R A 200 B R VR T i
JEU, R R R ZERUFT R ( Bacillus subtilis). 7
&M (B. thuringiensis), W#E 25 MOk &
( B. cereus). fiIEH ZF#FTH ( B. amyloliquefa-
ciens) 450 2B il BUA R BUAES KR, TN
FAM . oA KPR, H ok R,

DR ZEA AT ( B. velezensis) T 1999 4E 4k
KRB, 2005 AEBEE IRARGE FIf 44, (HAS [F]R R A
PREGIEZS T ERAL VE AN AR P A fF gt st o1
T VUSRI 2R AT R o3 A Tz . ARG | fR6E
PR UCEA Y BT & . IR IS A
AL, R R LR B s AR T IR 0l s sy
ZEALFT B R4 ik 7T B ( Fusarium graminearum ),
K424 4% ( Rhizoctonia cerealis ). 7% Ji I B
( Botryosphaeria dothidea ) . K i # k& i
(Verticillium dahliae ) &5 Z R 49 it o A BH ik
LTI AN 1 o 79 A S0 3
W ZEAFTFE Y6 nliE i A ST SRR Py TP R
FIAT SRR K H K . R KM EiESE 5 T
KRB = AT T W ZFBELE, 7
PR . LA . YU E ke
S o B TR RIS B, ol FH DL SRS 2 A AT TR
MR BRI e A A, R B R —2
AR A K AN S P DIGE . FZB42 J& DS 2F
AP R AL R 2 —, LAY 56
FEE R L, 45 10%09 5 H % EH T =44
KRG =1, Tz, KR, Hixd
YR ARG 7 2 35 H 28 AN TR Rt B ) 400 B R 2 a2 A 4
ARIRE ST, SEU0 AR TIE B R B R
A4 B 3 D T T LA i R A i A U

W BE HNU24 J2& D5 B0 1 5 K R
( Ralstonia solanacearum) Bk EP1° 48R
AT ARG AR R B A 20— R A B 1, AT A
55 R IIZ R AT EP1 HAT R RS BiiG k. ik
— AT HNU24 19 D) B8 AL AL R 4L RRAE , AR

W52k F BGISEQ-500 il ONT PromethION -5
FHEE A MR R, 455 HNU24 {588 It
AT, FFEAT B | R A% (cluster
of orthologous groups of proteins, COG ), Z [F A< A&
& ( gene ontology, GO ). HLARFE 53 K 20 F &)
445 (kyoto encyclopedia of genes and genomes,
KEGG ) . fx 7K fb & % W& ¥ B 2 4 %
( carbohydrate-active enzymes, CAZy ). IR AR5
P AT, SRR R TR HNU24 S I
HHTZERIAT IR, ELIR % SC R B B B A
FIARAE R IE M . MO R Tk — T R
HNU24 78 £ W B i6 7 T A58 R0 H 298 A

1 R 5FZE
1.1 ##

R HNU24 D58 T 7R 48 T A 0 T P R
Huly, BRI SR 5 GDMCC61231, Bt HNU24
AR PP T 50 mL 9 LB W iREE 3R 3,37 °C,
150 t/min 5577 % ODgi=1.0, SRJ57E 4 °C, 12 000 r/min
20 10 min WUR TR, T2 DNA #2350, A
PRILEUT : 5 B B 0T 0 ik
12 FHik
1.2.1 ARRE@n 5, axfmaon R4
J¥. 3T BGISEQ-500 fil ONT PromethION il ¥
ARG 9% HNU24 TRk 7 i a4 5L A
My, ZIERNA B YR RA AT .

FERA 0% . i Unicycler 0.4.8 #f4: %}
HUN24 B B 5L PR 2 00 ) 7= A i — AR e e 4 A =
AR P £ s A TR A d e, 3 — K
(IR 3 PR 41 7 971 o

KPR VE B < {81 prokka v1.14.5 F4F%F HNU24
FEPIZ 8 1 B 4m A 2L T ERNA L rRNA &53E
i LA T RS . MR A gD SE, i — 2l
FHl eggNog-mapper v2.1.5 #4171 GO, KEGG,
COG l CAZy SINREHHE,

122 s EulifedtEstte s I GTDB-tk
v1.6.0 #4434 HNU24 OFERR 51, DU E e
IRAREEMA o AR AN S N AL I AR
) 120 MESFER , X HNU24 EbkE T RSk T
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M, F4% Genome Taxonomy Database BRI
(RS202) HHHKR AT A m Y Fl . HE—
A0 BEF pyani v0.2.11 B{FFIFEL T H GGDC
3.0 (http://ggdc.dsmz.de/ggde.php ) 115 HNU24 i
T 2 A B 5 R 2 [ A9 P 394X 1 IR — Bk (average
nucleotide identity, ANI ) FI%{* DNA-DNA %3¢ 1H,
PLE—2EHKT HNU24 () 5022 1 .

1.2.3 CAZy B (R FE>H  TAKAGWTEE
fity (CAZy ) 7 HINRE 8 2405 BE /K A Bty
( glycoside hydrolases, GHs ). W 3 % %% [if
( glycosyl transferases, GTs ). Z ¥ %L fif [iff
( polysaccharide lyases, PLs ). /K Afk & ¥R B
( carbohydrate esterase, CEs ). il Bl %1k i J5 i
(auxiliary activities, AAs ) PN E&A M TE R
W KAL & W) 25 & # e ( carbohydrate-binding mod-
ules, CBMs ). F& Tl /KA & Wi B ECs 14, #)
A1 hmmer! K R AT RR K 4K B 4 S S XL 1 T
e S M.

124 RERMFHERAREZSH HH
antiSMASH ( version 5.1.2 ) 347 2k 43 B Fit 0 1
TR HNU24 &P 4 Hh i 45 50 5T JRH S BE DR %
1.2.5 R4 F Mo Eran 45 HNU24
1 FZB42 1£ 5 mL Y LB WA FR3EH 28 C,
180 r/min 2 F IR EGFF 24 h, &L 4 R 5 5%
VPR (RWERCHETYER 1.0g, W38 g,
Bl 8 g, W T 1 L Z&1RK T, HRH g
SRR T EAEROKI A T, 121 TR
20 min ), #FIL 25 mL, FF8E IR 5 HNEER IS 4T4L,
FEFLANA 40 uL () HNU24 8f, FZB42 Hil, i3
24 h, ITATER 1 /L BNIRLGEM, UYL B
RigRI e, EIRFE 10 min, B, E5
FEEEAA 1 mol/L NaCl FW i€, FiRHE
10 min, f845 NaCl %k, HEBE 2 K5, 06
T 50T G R R 1 3% W B R A 740 BRI SR
JERERN e

12,6 EERAEKELE K 1 mL (ODg=1.0)
() HNU24 W 7E 100 mL #) LB ¥4 55 5
PR 4555 48 h (28 °C, 180 r/min ), 6000 r/min &
> 5 min, EFRIGFHIEFHICHEK 100 mL 82
AR, il A8 A I A B U 500 mL, B HE R
KPR H B aigh e, 3 T et v 7K
H (A, Bl PEA] (B 41, & HNU24 ),
HERTE KA C A ) FEMRALFRZH( D 4, & HNU24 )
404, BA3IANER, BAOER 10 HRE; 0t

[T N 255 £ R i R WISy T}
TRV AT K A 1k 5 FEAR W /K 4 K 64 T FE AR Ak
PR, HAEEREEMR 100 mL TR K ;T i Ak
PHAH 4555 509 HNU24 TG R K Sk Fr
TAIME it , 28 I A SRV AN 7K A 1k s AR A BEZ
LR FERAY HNU24 JCH /K B BRI T HEAR AL FE
FAHER 100 mL AR . B LR BEAYTE L4
BTEZE T 30 CHITRZE TR, MR IR A 327K
Iy, B AR 3 d 100 mL TR KR,
30 d J5ic AR =

2 ZBRESW
21 ME5AE

T I X A R AT %%, RS T HNU24
e R P, KR 3932768 bp, GC &
Hh 46.48%, HLgmtd 3822 PNEEN, KEH 99 4
tRNA JE[A, 33 4~ rRNA J [, 1 /> tmRNA FE[H
2 > ncRNA [, 58 MEFEA, 1 4~ SPR-RNA
HH, 3747 MEABMGIX, 26 NMAEYIZRET R
VI 12 A6 T 3L [N ( sequence read archive %
5. SRR16216500) (& 1),

e AR RIS IX
 EEERE H R X

A
- R

S 1R (NS mEIN ) o FERERR/N (Mb) 5 55 2 J8l: IEfER
Wi 253 1. MBEEA; 554 B EFEKEEESRS RNA; 555
Pl DBERBEEIESNIY RNA; 28 o 8. EEFS; 7R GC
Hor e # 8 B GCIRur.
1st circle (circles from outer to inner): Genome size; 2nd circle:
Forward strand gene; 3rd circle: Reverse strand gene; 4th circle:
Forward strand ncRNA; 5th circle: Reverse strand ncRNA; 6th

circle: Repeat sequences; 7th circle: GC percent; 8th circle:
GC-SKEW.

B 1 HNU24 £ 4HE E
Fig. 1 Circle diagram of HNU24 genome
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22 HEMAMIEEEHLSHT A EEY 95.37%, 1E 22 4> COG 2524,

R T A R R R HNU24 553 28107, M
BR80T 45 A ZEAUFT R Y A R A i
ANI FIERZE AT, T A B B R [R] HNU24 #4538 A
1B (B1 Ff1B2) Wi~K3Z (& 2), B.sonorensis
NBRC 101234, B. paralicheniformis KJ-16, B.
licheniformis ATCC 14580, B. licheniformis DSM
13 2558280 A 37, 5 HNU24 By ANT{EAK T 80%.
HNU24 5 B. velezensisFZB42 . B. velezensisKACC
18228 .B. velezensisKTCT 13012 45255 B1 %,
H ANIHA T 97%~100%2 6], 725 T Fl i) 202 1
i 95%, B. atropharus NBRC15539 . B. mojavensis
RO-H-1. B. halotolerans ATCC25096 45 29 # # %
20 B2 %, 5 HNU24 () ANI H7E 93%~95%2
), RTFr2RBE, 25, Wik HNU24 mlH)8
VSR ZE AT R ( B. velezensis), H 5 FZB42
FLA 5 R 5 R AT AR AR

23 EREEBRERZEQREMES T
AWFFEX; HNU24 #4773 H e B .COG

EE/T 2. COG TIREM G5 R F W (K
3), dF 3646 MEHEAHBIN COG 412, 2

BHRR 0.1
eSS

100 B T

HrhiZ M 22 TIRe R ISR (876 1~), i
COG Zr2EEH BB 24.03%, I NAHRI
SR EASERZ, & 8.83%, RIFHKIK
R EAEE N (8.42% ), BRAKALS Wiz i At
WHCE T (6.77% ), JTCHLE i FACEiAe ¢
I (6.39%), BERA MR (5.57% ), 4ijE
E%/éﬁiﬂ@ﬂ%/éﬂﬂﬂ@ﬁbﬂ%ﬂ@Aﬁk (5.49% ), BHE. #%
WK . S5 RA S & (5.02% ), 15 55 SHLH]
(4.28% ), Hiil. EAFBEE (3 68% ), ME:
iz 50 (3.59% ), EEF%? 5 (3.57% ),
WHAC Y& . s iE (3.29% ), Bk
JEeMn . mABAR . A (2.69%),
TR 2 SR (2.66% ), diiEizsh (1.59%), B
HLE (1.56% ), MIPisH . 47 W AR i
(1.29% ), 4ipaJRmIaEm] . Fham s o
e (1.23% ), Jetafh g5+ sl 14 (0.03% ),
DNA il T 5 (0.03% ).
24 CAZy By FEXT L 43 47

CAZy FEE A PR XT L 45 SR R B R A% HNU24

B. sonorensis NBRC 101234|GCF 001592005.1

B. paralicheniformis KJ-16|GCF 001042485.2

B. licheniformis ATCC 14580|GCF 006094335./ A
B. licheniformis DSM 13|GCF 000008425.1

B. licheniformis ATCC 14580/GCF 000011645.1

B. siamensis KCTC 13613|GCF 000262045.1

B. siamensis XY 18|GCF 000966575.1

B. amyloliquefaciens DSM 7|GCF 000196735.1

B. velezensis CBMB205|GCF 003431885.1

B. velezensis CBMB205|GCF 900100225.1

B. velezensis KACC 13105|GCF 000960265.2 Bl
B. velezensis CBMB205|GCF 002117165.1

B. velezensis NRRL B-41580|GCF 001461825.1

B. velezensis KCTC 13012|GCF 001267695.1

B. velezensis KACC 18228|GCF 001461835.1

B. velezensis FZB42|GCF 000015785.2

HNU24|HNU24
B. atrophaeus 15539|GCF 001591925.1

1
e

H BB
° 1.00

0 2575
© 50.50
© 7525
© 100.00

B. atrophaeus NRRLNRS 213|GCF 001584335.1

B. mojavensis RO-H-1|GCF 000245335.1

B. mojavensis RO-H-1|GCF 0l4499005 1

B. mojavensis RO-H-1 |GCF 000507105.1

B IololamNRRLB-416I7IGCF 001517115.1
B. halotolerans FIAT-2398|GCF 001637525.1

B halotolerans ATCC 25096/GCF 001517105.1

B. tequilensis NCTC13306|GCF 900445435.1

B tequilensis KCTC 13622|GCF 000507145.1

KCTC 13429|GCF 003148415.1

B subtilis TU-B-10|GCF 000227465.1

B. spizizenii NBRC 101239/GCF 007989785.1

B. vallismortis DV 1-F-3|GCF 000245315.1 B2

B. vallismortis DSM 11031|GCF 004116955.1

B. subtilis 168/GCF 002009095.1

B. subtilis 168|GCF 002009135.1

B. subtilis NCIB 3610/GCF 000186085.1

B. subtilis 168|GCF 000155325.1

B. subtilis 168|GCF 013009385.1

B. subtilis 168|GCF 000009045.1

B. subtilis 168/GCF 000789275.1

B. subtilis 168|GCF 012931705.2

B. subtilis DSM 10|GCF 0143892452

B. subtilis 6051-HGW|GCF 000344745.1

B. subtilis NCIB 3610|GCF 002055965.1

B. subtilis 168|GCF 000696635.1

B. subtilis NCIB 3610|GCF 006088795.1

B. subtilis NBRC 13719|GCF 006741845.1

B2 HNU24 BREEZGMEEFLDHT

Fig. 2 Genetic evolutionary analysis of HNU24 and its closely related species
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o= LA Pt
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ik
== ZHMURE . HHMUBEAN A MIS MY A AL
e B, MR, SiaRAR A
mm (555 AL
mm 2, BARER
mm FHEERZ S0
mm R 5B B
mm RGNS, 255
== BHFEEM. EAFEAR. T8
= BHREZE S5
= JfEiEg)
B .
= P, SRS
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= Yefa ik sl 530 %
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B3 DEHTZFRAATE HNU24 REREA COG IhaEsn 2
Fig. 3 COG function classification of genes in HNU24

it KA B s TR L R K% 43 A~ (R 1),
Jr9Ih GTs (22 4~). GHs (13 4~). CBMs (2
). CEs (1 4) BEKW, M EMAREE
M2, E4&2%0 GHI3/GH31 (2 4~ ). AAL0/
CBM73 (14>). CBM6/GH43 (1 4). GH5/GH9
(14), Hrp GT HKiGiz, A BN EK
) 50%, GH ZEIRZ, 2 29.5%, EAHE N
A FEHARIER) 13.6% . Hd GH9 ZEX 4 4 %
PR RBE R e 8 R AR KIER, GH43 .

GH26. GH5. GH51 S FK M S 4R M4 4
FIKMRARSE, Uil HNU24 ELAAFRMLT4EZ .

HLFER | ORREE . b T 2 oK
BB RL, FIHARREFRELS S
ISR LT Ge 07, K I DL SR M 28 760 AT o 55 = B Ak
FZB42 iEAT 25 4 R B s v th 4, 45 R R
HNU24 % W &l B 421 FZB42 4124, ¥ 18 mm
(& 4), LB H A4 5 FZB42 A4 (10 21 4k K i 4%
il P . CBMS0 R Ji% WIS 6% 246 JL T o AT 4

R, S KR, DAL T A
JREEBE . HED A Bk HNU24 o 54500 LT
R BE BT T o
2.5 RER =

WA antiSMASH #{EHUN, 78 HNU24
SEPR AR E] 13 ASRGARE =P E ) A
7, 2o 8 AN RENE PR 2 58 S AR AL B AR URE A =5 )
EREREFE (£ 2), 40 2EmEER
(‘surfactin ), FH#MEEE 2 ( plantazolicin ). KN
Bk % ( macrolactin ). FFH##s ( bacillaene )., 12
& (fengycin), HAEPE T (difficidin ). FF B F
( bacillibactin ), FF#EZE ( bacilysin ), HARRIE
PRBMIEER N 91%51, HARHH 100%, 7HA 1
R GMEUD S THRER A/VTHREZE B
( butirosinA/butirosinB ) FLEILHN 7% . 2 FkE
FAEW . 1 R R SRS 1 PR
A 22 K281k A 0 B4 35 DR A6 1) A 76 K098 T2 o Ll o)
HARRUME A IRERRR, WA AT RE AR AL A

R 1 TUEHTFRAE HNU24 EFEAH CAZy BFEEE Rk

Tab. 1

CAZy enzyme gene families in genome of HNU24

CAZy ik K% CAZy enzyme family

A% (B8 ) Gene subfamily ( quantity )

B KA (GHs)

GH68 (1)
W BB (GTs)
wAKALE WA AR (CBMs) CBM50 (2)
WK AL & WlERE, (CEs) CE10 (1)

CREES

GH43 (3) . GHI13 (1) . GH26 (1) . GH32(3) . GH4 (1) . GH5 (1) . GHS1 (2) .

GTI1 (4) . GT2(6) . GT26 (1) , GT28 (2) . GT4 (5) . GT51 (4)

GHI13/GH31 (2) . AA10/CBM73 (1) ., CBM6/GH43 (1) . GH5/GH9 (1)
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Tab. 2 Identification results of secondary metabolite synthesis region
. =) Y % ] s
FL K 2H 4V 15, Genomic locus Fﬂtﬁ{ua%ﬂ A
KBS Most similar known gene cluster
PRY IS SERL R Product type AR ) AL e
Initial site Terminal site Most similar product Similarity/% Source
323 652 388 511 FE R R % ik EHTEEE 91 B. velezensis FZB42
722 603 747 120 & RRE JCEMPEYIHE, SE&MEwm  RYemE R 100 B. velezensis FZB42
EBEIN
942 266 983510 REIAMIKIMY THEE AT B 7 Streptomyces sp. A299
1200
1069 135 1 086 364 [ S — — —
1373 424 1459 809 3t AT B 5 A T P R i 100 B. velezensis FZB42
1 683 338 1783 940 R AT IR A, SR AR 100 B. velezensis FZB42
B AR A 2 IR
1853071 1990 508 FERPHAZIE,; X AT B ZHEE 100 B. velezensis FZB42
RGHE B N
2017 463 2 039 346 (IR — — —
2105 832 2146 932 =B A — — —
2275725 2369514 Jz 5 AT U 5 A i HAEPE T 100 B. velezensis FZB42
2 859 258 2907 389 AR ARHA 2 ik — — —
3004 381 3056 169 AEAZBEIR Z RS, HfbRIEFTH  HHE 100 B. velezensis FZB42
PR AW AR 0 380 03 i 161 114
=4 (RiPP) %
2579 398 3620816 HoAth AW ZE 100 B. velezensis FZB42

T — AR i% 3k PR LE K 12 v i AR LE X 3 [ B 971

Note: —means the gene cluster has not been identified in the database.
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—
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HUEREMEER
Cellulose degradation circle diameter
/mm

HNU24 FZB42
ik Strain

B4 HNU24 1 FZB42 414 R & fE B & 1E6 T
Fig. 4 Detection of cellulose degrading enzyme activity
of HNU24 and FZB42

2.6 HEBHE HNU24 B=REKLE

TR HNU24 (9§ A K0 P, AR5 DL 7
M (ARG RN ) AR ZIF R TR E A
KK (W 5), 455 0 7m 8 ad 7 i i me it Ak 2 A
HEARALFE HNU24 BEW, SXFRAHLL, X HF
Ak A B VR, AR A 1 4
B o SR VAR 7 RN i 1o s it 77 =t in HNU24
fF, HNU24 fi#F 5 ik s 3 225300 8 26.2% i1
18.6%.

#R1 Plant height/cm

A4 B4 CH D

*Fon bR £ 5 B3 (P<0.05 ),

* indicates significant difference between treatments (P<0.05).

B 5 HNU24 RBEMAEERYLR
Fig. 5 Effect of strain HNU24 promote tomato
seedlings growth

3 iTig

i i3 % Al BGISEQ-500 1 ONT PromethION
B AL G I P BARAF B T — R X0 R QTR
HAREVUE N E M HNU24 #9423 N H F5
W AL B R ARAT IR L A U I ZF AT TR R DL 3
Hr 2 F60AT 1R 4 32 B 2R 10 DA 9 TR AR JE T4 AN
EFRAE M, S5 B8 HNU24 V)8 N D13
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FHIFFE , I S5k FZB42 56456 R il .
CAZy s o 45 5 2B, HNU24 7] L™
ARG TR RMERG . B A vk b
fitg . JLT PG A, HAREMAgER .
UEFR . OREHME. LT RSEW NG . AW
Hh 2T 24 2R B8R fife S 6 A E — A5 E B L2 4 R i 1
P o AR T HABZE AT B, HNU24 Tl 140
Fe BB SR A R, 3 OB K R R N B A
KA P25 A B S5 08 T 7K ik g AN B S L ad
SRS KA A WA SR s R E A, &Y
LS AR T BE 2 7 7 T R RE AR e — R A
R RENS 5 HA R KA BAE . A, X
CAZy B 1 v DU ZE AT 1 5 HNU24 (1) 45 1l
FAIEDL, 456 O 4 iy F Al 28 70k 1R A 7K
A5 W 2 M B o A i o2 e BB 1
FEREY 116 A DU ZEAOAT B i i K AL & W T 1Y)
B2 110~130 />, H A il 25505 5341 L]
X, HE HNU24 F H A 8K 4k & W i
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