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W E: [84)]) Ak F 2,4-= LB X =8 (2,4-diacetylphloroglucinol, 2,4-DAPG)Z & 5 i #&
% AR E i 1 (Pseudomonas fluorescens) 2P24 54 A4 & E 49 k42 B F, At 2,4-DAPG A M4
ARAIAIZEIEF R AT, [F %] SRR TnS AR T8 5 ik KIF— AL 2 4 A0 H
(Rhizoctonia solani)## 4Lkt /1 T2 & K 9 R X E M W3, KR AA KR LA 7 2R Z R EK
AR IR 6 L B 2T B AR 2P24 40k 2,4-DAPG Ao i tb A B AR X MR 69 #rm . (25 R ] TnS A4 A
BEF P oM RAREEHA W3 & Tn5 23R T opgG £ . % F opgG #= opgH # F 20 A 4R T,

FIR R R EZLBEAMET opgGH ML XX AM. HHFAEFM 2P24 481k, opgGH R X AT
2,4-DAPG %) = & 2 F K, 3t 404 AR X MR M LI, T X opgGH 2 B 5 R % vh BER A
JI % %(quorum sensing, QS)E 54T 69 = £ . K ARG = AR ARG R, 27T %) @ %
2P24 Wy M. 4R ARA E 3t — 4 R 9 opgGH A+ R iA4x gacA A B A L EIE 4 ) RNA &
T Y Al 3 A 04 kA, X sk 45 ROE P opgGH A A +T 48 13 it Gac/Rsm 13 5 i 3% 7f) 2,4-DAPG &9 =
. BN, HHEEHREMT, B4k 2P24 Tl T opgGH A B 4% 2,4-DAPG #9754 . (4441 Btk
2P24 ¥ opgGH A F Eif4zA & 2,4-DAPG #9774, BHHMABRI AN, RZAKT —N5
AR X TEZRAERET.
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The opgGH genes regulate 2,4-diacetylphloroglucinol
production in Pseudomonas fluorescens 2P24
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WU Xiaogang"

1 Guangxi Key Laboratory of Agro-environment and Agro-product Safety, College of Agriculture, Guangxi
University, Nanning 530004, Guangxi, China
2 College of Plant Protection, China Agricultural University, Beijing 100193, China

Abstract: [Objective] The polyketide antibiotic 2,4-diacetylphloroglucinol (2,4-DAPG) is
essential for the biocontrol effect of Pseudomonas fluorescens 2P24. However, the genetic
elements that modulates 2,4-DAPG production remains to be ascertained. [Methods] Previously,
Tn5 transposon mutagenesis was employed to get P. fluorescens W3 with the complete loss of
antagonism to Rhizoctonia solani, and the strain W3 was then used to screen out the novel gene
that influencing the production of 2,4-DAPG. In this study, the effect of the mutated gene in W3 on
the 2,4-DAPG production and biocontrol effect of 2P24 was explored. [Results] One of the
insertion mutations, exhibiting no activity against R. solani, was mapped to 0pgG, which encodes
the protein for the synthesis of osmoregulated periplasmic glucan (OPG). The deletion of opgGH
impaired the production of 2,4-DAPG and bacterial swimming motility, while it did not affect the
production of quorum sensing (QS) signals, the generation of hydrocyanic acid, or the biofilm
formation. The transcriptional fusion assay indicated that the expression levels of rsmY, rsmx1, and
gacA were not changed in the opgGH mutant compared with the wild type. The data suggested that
0pgGH regulated the production of 2,4-DAPG in a Gac/Rsm-independent manner. [Conclusion]
The opgGH operon is essential for the regulation of 2,4-DAPG production, swimming mobility,
and antifungal effect, serving as a key regulator for the biocontrol capacity of P. fluorescens 2P24.
Keywords: Pseudomonas fluorescens; opgGH; 2,4-diacetylphloroglucinol (2,4-DAPG); motility;
quorum sensing

¢ ¢ I8 B g 7 (Pseudomonas  fluorescens)
2P24 41 H/NEANE AR SEIR T, A PG
ZRFEYIR AN TR . B R 0 AR E D,
RTHABIEIE R BH B RR 2P24 AT LA 7= A8 2 Rl b B vk A
O =, W 2,4- — 2 Wk R OOR = )
(2,4-diacetylphloroglucinol, 2,4-DAPG). & MR
(HCN). FEERRAME RS, k¥ k
B, 2,4-DAPG TERIth 2P24 PiiA MY & il fe
R B CHAER , S RIZ P A R AT I B RN TS
Bk 2P24 XF AT AR BT IAROR . 2,4-DAPG
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s8] 78 = (phloroglucinol, PG)—Fh T4,
Btk 2P24 1 phlACBD #:9\ 111 5t A B IE
Horr phlD DK gt = RIS G U, BRI —
WEAE A SIEY, ARRPE=mt. i phlA,
phl C F11 phi B & A it 4t M 2 B £ TR AL il 2
& (acetyl transferase), 71708 PG Ak b L FE
[8] % = ¥ (monoacetylphloroglucinol, MAPG) L)
JG£E MAPG 2 AL, A5 2,4-DAPGE,
BRI A BT 2K 2,4-DAPG W] 58 T Bk
fEHERBEWES L, HARNLTZH
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2,4-DAPG X} 41 & A< B 38 AR50, Pt
2,4-DAPG MG A2 BN 2RI 2 0y A8 i . B
76, BREEDR R QAN [A) ik AR AT 20 2,4-DAPG 1Y
PR HIIWESE R B, ARk 2P24 LI A ik
I T E 2,4-DAPG 77 A 5 T DASRBE A B
N SE A=A 2,4-DAPG, XFHiAE ST AL 22 4% 1A
(Rhizoctonia solani)th %A 5 HUhE S0, 40 b
HEATE MG, A 2 Rk AR ] 4G
EATACHT, o — S AR AR R A A A B R
i Ged VEFIT A IR , Mgl — 22X
O, A REME, Rk 2P24 TE AR E
1 DsbA 1 4% Ged U, M TTEZNA 2,4-DAPG
=, Shah, A R R 5
FEHIEYE 2,4-DAPG 774 . K¢Sk E - PhIF
A1 PhIH 7353138 i 455 phl ACBD Ji3 3l 1~ X 3 Fil52
i phlG (4if5 2,4-DAPG 43 5Pk P A il 2 15
i 2,4-DAPG M=, GacS/GacA AL
ERG A /N RNA (small non-coding RNA,
sRNA) RsmX, RsmX1, RsmY Fl RsmZ 5%
ik, X/ RNA 73 FREFEFPELS S RsmA Fl
RsmE, f#BHi& RsmA il RsmE % phl ACBD mRNA
4, fEE T phACBD mRNA &I M
ek 2,4-DAPG 1754

ARSI % i A BT I LARE BURE ) N O e 45 Bn
XF TPk 2P24 4T Tns BEHLEEAE, 7E K%Y 4 000
PREEAS A BEAT 2 18 MRFSHLAE 1 B B FEAR A
RAGA, Hor 1 ARAAS ToS IR T opgG 2
Bl VFZ4iih, opgG FH A1 opgH JEH 4L
— ANEEY T, AT E YA BT A R b
(osmoregulated periplasmic glucans, OPGs)4:=4)
G, BN R, 2w,
opgGH #2918 ¥ Z2 > B Pk AH o L A 1) 3%
ik, U Escherichia coli /7, opgGH #:49\ 7% 5
VR K AR R S PR AR, T T A B IR
(Brucella abortus)™', OPGs )4 Zi%HRA

225 E R IR BEFT 65 11 [RIREFE /N
25 B R B /R #% 7 (Yersinia enterocolitica) H ,
OPGs N5z HA: Wy Bt gt SR #E Az By AH
AT opgGH HEIN X U A AR 740 (14 52 i)
EARA HRIE

ASCAERTIDE S LA b, % T opgGH %
R, KIZREEER P HTUER 2,4-DAPG .,
QS (55 4r¥ . WA s ESE284k, R T
[ Pk 2P24 1 opgGH RT3 b3 AR B AR SRR
AR

1 HE5xZ

1.1 #R

BECIR BN T (P. fluorescens) 2P24 T# Kk (JH:
RN HFE GenBank B35 . CP025542). #
TEST A 22 A% PR (R solani) i A L Ok R 24k T 1

LB (lysogenic broth)[E ARG FEH: . FREE IR
10 g, BEREKY 5 g, NaCl 5 g, Biflg 10 g, H,0
1000 mL; LB gIAR:FRIE: BEEFIK 10 g, BEEE
#5¢g, NaCl5 g, H,O 1000 mL; KB (King’s B)
WIRR: 3. HAMK 29 g, K,HPO,3H,0
1.96 g, MgS0,-7H,0 1.96 g, HiH 8 mL, H,0O
1 000 mL; Ih4% 242558 (potato dextrose
agar, PDA)i 0L S5 100 g, HAHE 20 g,
B0l 10 g, H,0 1000 mL.
1.2 ZEEHE W3 F Tns5 BIENL

R REEPARIE SR~ SR R~ S S
(cetyltrimethylammonium bromide, CTAB):$2H
GEAR TR AR W3 B DR 2H )5 R T S 4 v b TS S H:
P DNA FP3FH0 Y, I e S 22764 BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) ¥} L J5 ,
Bl #f & TnS AN -
1.3 opgGH EE R ERERTIARE

FIFH51% opgGH-HindIII-F1 (5'-ATGAAGC

http://journals.im.ac.cn/actamicrocn
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TTAACTACCGTGTGTTCAGCGACG-3")/opgG
H-R1 (5'-ATACGCCAAGGCGTTCTGTTGTGGA
CATCTCGCGGAATTCGTTCGGCAGA-3") #

opgGH-F2 (5-TCTGCCGAACGAATTCCGCGA
GATGTCCACAACAGAACGCCTTGGCGTAT-3")/
opgGH-Xbal-R2 (5-CGTCTAGATCGGGTTTAGC

AGCCTGGACAATC-3")id i+ PCR By 7 ¥ 3k15
opgGH JEA I FiEMisi DNA Fim, K152 A
Bt Hind 1I-Xba 1 B§VIJE, #E#R A REAK
p2P24Km v, K75 A AR p2P24-AopgGH. #+
2R b L A AT RE 2P24 TR, KR
URE 2 ) BV AT 3R4F opgGH INBRAE RERIFR . H
H 4 opgGH W kR RAEW K, FHII W
opgGH-HindIII-F1/opgGH-Xbal-R2, DL 2P24 3
N2 DNA Mty #1555 1) opgGH
K, FapEs| ikl pRK415 58 T B AMSZE
[ H AN A p415-0pgGH.,
1.4 FARXJUFE T

TE PDA BRI P St A EHAE N 5 mm
WIRRAEST AR 2 A E, SRIGTERERADE 2.5 cm
AR S mL iR BRI RV 2P24 SOHATAE BRI
BT, 28 °CH5FE 48 h JE Il ic M HAZ .
1.5 2,4-DAPG EE#N

2,4-DAPG & il ikt . ¥ 2P24 K&
HATAE R RN T KB WA E; -5, 28 °CH
F224hJ5, HU1 mL AW, JIA 10% =R
T pHEZE 2.0, RFMA 1 mL ZFRLER, 75
RA R ETIeEs 25T, TYRFE/RT 02 mL
HIlE, 2,4-DAPG HARKIN /512575 SCHR[15]
1.6 BRI EMIBRFL AR . B AR (S
547 FH HCN B0

Ptk 2P24 SOHATAE Rk RS S, BU5 mL
BRI BB IE U BE ly 0.2% 04 LB Sl |, 28 °C
H:3% 16 h, WA ETRE A ER, B a4l i
SEAAZ . VBRI AT - SRR B R
BRBREME, % 1:1 000 (AFH ) RS

P4 actamicro@im.ac.cn, 7 010-64807516

0.5 mL K E] 2 mL &.08, 28 CHrEHi R
32 ho FALFEHIA 0.2 mL 0.1% (5 AR L )4h
A ST 15 min [ERBEREERY, A
1.0 mL Jo/K CBHE A, 58 R 7E 570 nm A0
WCAE . REARRNLAE 5 20 T BRI 7 A 2 IR S
BK[5]. HCN BRI 7 ik 22 SCHR 1]
1.7 qRT-PCR

ARSI Trizol EHRIUANE A RNA, Z
Je R 5 A 0 B e siaalm) & 5 BR B I 41 DNA JF:
U 1 mg RNA, 3R15H) cDNA #iks 10 £5 /5 H
T IR &322 i PCR (quantitative real-time
polymerase chain reaction, qRT-PCR), 5| ¥ X}

pcol-F  (5'-ACGCGAGAATATTTCACCAG-3")/
pcol-R  (5'-AGCTGGGGAAGGTGTCTTT-3') .

henA-F  (5-GATGCAACCTCAAGACTCTCTAC
G-3')/henA-R - (5'-TCGATCTGCATGCCTGGGC
GTACCAG-3")#1 pelF-F (5'-CACGGTTATGACG

GGCCGTTCCTCG-3")/pelF-R (5'-CAGTTGGCT
GTTGGCTGGCAGGTATG-3") 43 %Il Fi T # |

pcol . hcnA il pelF JE R A K-, #EH 30 S #%
WA ML rspl MR INS LR . A2y
A 28R A IR AR X Rk K o
1.8 B-FHABEEHEAINE

Juk i gacA. phlA. rsmX1 Fl rsmY K[
FIRAK-, BEE SRS BB p970Km-gacAp
p970Gm-phlAp . p970Km-rsmXlp F1 p970Km-
rsmYp 73l FL i R AL B BRI Ak 2P24 T HLAT A TR v
W RIS A R IEAN ] 40 mL LB 5552,
9 hJEIFIRIRE, Z 5 Rk 2 h BURE, B-2lLp
T I PRI E 2 BEOSCHR[ 1]
19 SEEBFHEWMEK 2P24
2,4-DAPG =4

W4 TRk 2P24 K H: opgGH P fil 2k 28 738 Tk B
F 28 °CHig% 48 h 5, BEOWERKE, H
ddH,O T 1 W BHid Pk 140 F K R 7K =
WETEG, FEEISA 100 mmol/L 1AL
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KB WA gL, 28 °CHiFR 24 h J5 BURERI
2,4-DAPG 55,
1.10 BRSS9

IR R F Excel Fl SPSS 4k 44748831 H0
87, F Duncan H &t 22 1k 01T B0 B
(P<0.05). FrAiAImt s 3 AEwER, HE1
Y EE AT 3 IREARER

2 BER540

2.1 2P24 FEFkT opgGH MITFES L E
S = {if WATE IR L s BT A R 2,4-DAPG ™
AR RAMAT T, R TnS FEHLZEASRIG—
X HRAE 7 A 22 R (R, solani )4 RE 158 4T
KA RASHER W3 (38 1), Lo F£HIER
AR Tn5 W3R T opgG KB, opgG SH T
() opgH & R LRGN+, 17 B3B8 I8 15 114 JA o
HIRBEAEY S (A 1),
2.2 opgGH EEIEEE 2,4-DAPG HI~=4
Rtk —0E5E opgGH FEK I UIRE, A5
FEE T opgGH R AR S8 AR TRIAR (K] 1) H5L
SCIGFM, Bk opgGH LR, TR K 2P24 SE AR
FEMHIE RS R solani AOA K, T HEF AR Y T A&

500 bp

D-tyrosyl-tRNA :
deacylase |
|
|

p2P24-AopgGH

p415-opgGH

SHHAMA AT B4 R solani YAEK (R 1),
E R SE F R 2,4-DAPG P28 L P, Bk
opgGH L5, 2,4-DAPG (7 i #5 BF 2E T bk
2P24 BB FEAL, WHEAMNE T 2,4-DAPG 1Y
77 AR A B B A R B AR OKCE (B 2A) .
2,4-DAPG &L phl AR L, 5874 R kR X
HEANHERAH L, opgGH 3[R P {4k 2 75 T
tophlA 2 K 1 RG890 B L A B & 2 Ak (A
2B). ZZEHRERA, TERE 2P24 1 opgGH H:[H IE
JE45 2,4-DAPG W77 .

=1 Bk 2P24 RERTRIT Rhizoctonia solani
HNHMER R EXT HCN F4 B952 0T

Table 1 Inhibition of Rhizoctonia solani and
biosynthesis of HCN by strain 2P24 and its
derivatives

Strains Inhibitory zone (cm)” HCN?
2P24 (pRK415) 0.2240.03a +
0pgGH mutant (pRK415) Ob +
0pgGH mutant (p415-opgGH) 0.22+0.05a +
W3 0b +

*: Data are averages of three repeats and different letters in
the same column indicate a significant difference between the
strains at the 0.05 level; *HCN detection: “+” indicates
HCN-sensitive paper became blue after 48 h incubation.

o

opgH t Hypotheticalprotein
i
I
I

1 E#k 2P24 F opgGH ERE IR EE
Figure 1

Organization of the opgGH operon in Pseudomonas fluorescens 2P24. The Tn35 insertion in the

chromosome of the mutant W3 is indicated as arrow. The bar indicates the fragments cloned into p2P24Km to
create the suicide plasmid p2P24-AopgGH. The fragment inserted into pRK415 was used to complement the

0pgGH mutant.

http://journals.im.ac.cn/actamicrocn
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A
10
s 8 _ ;
g
E
R
=
= 2
0

W

s activity

B-galac

2500 1. 2p24 (p970Gm-phlAp) 10
-~ 0pgGH-(p970Gm-phlAp)
2 000 i

_ Growth g m T % ; g
Z ~ / b
= ’ 5

) 0.1
500 / 7

0 3?’_
0.01

6 8 10 12 14 16 18 20

2 Btk 2P24 1 opgGH EFE BT A E 2,4-DAPG =%
Figure 2 The production of 2,4-DAPG was positively regulated by the opgGH operon in Pseudomonas
fluorescens 2P24. A: HPLC analysis of the concentration of 2,4-DAPG by the strains 2P24 (pRK415), the
OpgGH mutant (pRK415), and the opgGH mutant (p415-opgGH). B: The expression of phlA-lacZ
transcriptional fusion was determined in strains 2P24 and its opgGH mutant. Growth is indicated by dotted lines.
Means with different letters are significantly different at P<0.05.

2.3 opgGH EExFE b4 BrtE < EFrIFZ M

HIFSE opgGH BE PR 75 52 Wil i pk 2P24 R H:
AR B AE DGR 177 A, A ST T AT AR 2P24
H' HCN. QS RGAG54+ . EWEREsh P
2% opgGH FEH A sEm . G5 REH], RAE
opgGH LRI QS REME 5T m (K
3A). AEWIIETE L 3B) B HON B A= (R 1),
R iE— LB UE opgGH JERIXT iR 520
AR A A qRT-PCR il T i #k 2P24 J H
opgGH % {kH QS R&Gi(5 5 A LA peol |
HCN & A henA #1225 Z B (polysaccharide)
A B AR pel F 2:[E (polysaccharide X 4= ) BE A
TR Z S E ) O R IR L. BRI, RAR
OpgGH FEK I ASFE N peol . henA Fil pel F 2 [H] ()
FIK(E 3C). SR, HEFAETYRbR 2P24 KL H.
FEARAHLL, B2k opgGH HE A n] i FRAIR I Ak
2P24 [T, 14 R 3R ] opgGH J [A] TE 44
Bk 2P24 WYiiFshifie 11 (K 3D).

<l actamicro@im.ac.cn, & 010-64807516

2.4 opgGH EE A EIT Gac/Rsm 5 51E
£ 2,4-DAPG BY7~=4%

Hikk 2P24 T 2,4-DAPG. QS {554 FHi
HCN 8525 B #H MR 32 21 Gac/Rsm {553 1Y
FERE PR EEN, MAHFSE 4SS R E ] opgGH 3K 1E
JA¥E 2,4-DAPG 1774, HAREM QS {554+
SE A A B AR OCHEAR R 3K, HEDY opgGH K]
A BN T Gac/Rsm 1553 B0 phiA B 5 1)
ik, HBWIEX —MK, APFRENT
Gac/Rsm {5 51l JEAH S FE R (R 338 . skl
AhEScE R, SEAERM 2P24 ML, S
opgGH R A BB gacA JEH YR IE
(K 4A). HHh, 5% GacA JE#E Y sSRNA 4 T4
LR rsmX1 A rsmY (R IB WA LA B E AL
(#l 4B, 4C), iXSLZERRE] opgGH I A a4
2,4-DAPG [ H: il A T Gac/Rsm {57 5 1%
FRS, HEMNHETTEEHE T ResCD-ResB % &
i3 2,4-DAPG 724
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A
6000
v )
> N d
& & o X
A~ r)’b( e x‘e" ( D‘\
C
] .5 [ ‘:] pco 1
[ 1hcnAd

3 opgGH EEF M E K 2P24 H b4 FrE X MK

B
0.4 " a
S
L
"),b‘ @Q\‘& ‘(\,\Q% \5 o
D
25¢

Figure 3 The effect of the opgGH operon on other biocontrol traits of Pseudomonas fluorescens 2P24. The
production of QS signals (A), the formation of biofilm (B), the expression of pcol, hcnA, and pelF (C), and
swimming motility (D) were determined in P. fluorescens 2P24 and its derivatives. Means with different letters

are significantly different at P<0.05.

25 =EEEHFMENK 2P24 § 2,4-DAPG
B

RTHAIIT5E R BH =2 i 4T 52 OpgGH K [
K, ABFFEREI T 100 mmol/L 1115 P53 55 4%
A5 53 OpgGH S E bk 2P24 1 2,4-DAPG
R, 5 5)3RIH, 100 mmol/L [1ZYfET &

BIERSAE R R R 2P24 h 2,4-DAPG
B = s Mi%e7E opgGH LM J5, 100 mmol/L
L B v B A AR A JF R IR B S e TR bR 2P24
i 2,4-DAPG By/=A (K 5). Kk, Etk 2P24
R EHR] el OpgGH 2 2,4-DAPG
77

http://journals.im.ac.cn/actamicrocn



3598

QIN Fangqi et al. | Acta Microbiologica Sinica, 2023, 63(9)

2000} «/ 1

L . oo

6 8 10 12 14 16 18
Time after inoculation (h)

C
800 - . 2p24 (p970Km rszlp) 110

E 4 opgGH EFE Bt Gac/Rsm {535 ARG 5200
2,4-DAPG B4

Figure 4  The opgGH operon regulating the
production of 2,4-DAPG was not through the
Gac/Rsm  signaling pathway in Pseudomonas
fluorescens 2P24. The expression of the gacA-lacZ
transcriptional ~ fusion  (A), the rsmY-lacZ
transcriptional fusion (B), and the rsmXl-lacZ
transcriptional fusion (C) was determined in strain
2P24 and its opgGH mutant, respectively. Growth is
indicated by dotted lines. The experiments were
performed in  triplicate, and the mean
valueststandard deviations are indicated.

<l actamicro@im.ac.cn, & 010-64807516

100 ¢

KB
g [ KB with 100 mmol/L sorbitol
Ewp
=< !
$E oof
£
@)
= 40+
z2
QI —
:" 20+ b b b
0 I |0 e
2P24 opgGH~

B 5 Btk 2P24 FiBIEEEE 2,4-DAPG B4
Figure 5 Osmoregulation of 2,4-DAPG production
in Pseudomonas fluorescens 2P24. Quantification of
2,4-DAPG in strain 2P24 and its opgGH mutant in
KB medium and KB medium supplemented with
sorbitol (100 mmol/L). Means with different letters
are significantly different at P<0.05.

3 WibE&E®

BRI E R, HU4ER 2,4-DAPG Y™
A Rz B Z R AREE IR T DL R s L T 1 i ™
RIETE, 2,4-DAPG 7 S IR T 77 A TR ZEFR
SR RSE S s M e 2,4-DAPG AUHEY)
AREFMEN, 25 W R A B 10 1E 5 A 2R
i, Ik A AR, Hidhid %
2,4-DAPG W5 i i — LT A A T AELO A 7
Tk 7 rp R B A R T A 7 TR R I

AR AL 2 5 R opgGH #:9\+
IEAEHUE R 2,4-DAPG Y778, BRI T
A R R 2P24 TRHTAE R 2,4-DAPG 1Y
B BIIWFSE K, opgGH #:9\ T 4 i & 1
OpgG F1 OpgH T T¢A B3 T 0 ot ) 3R
B, 2 A TR A A RE T A N Ay, ARV 2 A
SIRENEEE . WeshtE . BUERDUE . BEE N
241 BT 200 A /IR B A Oy T A B A Y
OPGs 5B EHRA YLK, X E coli.

7 1] K # (Salmonella enterica) . Dickeya
dadantii F1 P. aeruginosa % 4 4 1 BF 58 2 91
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MEESRIL BB I, OPGs YV I 3 3%
TR0 SRR IR AR AN Pantoea algagi
W, i OPGs MR JE Rl SR BB #
BTN, [RIRE R 2P24 Hh, 2€7% opgGH
LR AT I E RN ARk 2P24 At s, T EAN R
PR A i o T P AR 3 B A K-, 2R opgGH
FLIE A B RR 2P24 MliEsh itk . S9Ah, AHHSR
SRR, "B ESMEUE R 2,4-DAPG Y
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