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B OE: [Fx)] A% REREA PAOl ¥ H4£5 3K F — 48 (cyclic-di-guanosine monophosphate,
c-di-GMP) K448 X L H PA0575. [ B 69] KiT4A4 B2 I0HE PAOL ¥ 3K B3 —BREXis 48 X A B
PA0575 stiE gh 48 h A A MR Rom. [ %] i@ id PCR s B MR H T #ATHIA, AR R KoL S
F I B w4 Poga-gfp MALEI M EHLA c-di-GMP K -F; | F ik 3h 14 (swimming) . 3 Bk 3
(swarming). 3&47iZ ) (twiching)fe £ ML X & Rt 0 F SAT R B 0AT, TEEHIZRAF R
A EARILATESNGE ) 97 h; 4P PA0STS AR HATRE RO RLEBIRGME, I EHHATR
iEFERE, [£R])]3HRETRBAHRGEETBARTIZER—HK, A c-di-GMP KA 4 R
27, PA0575-1 H#k4) c-di-GMP 2F &5 TH AR PAOI B #R(P<0.05), PA0575-2. PA0575-3 H 4k
BLA c-di-GMP K-F 5 24 & PAOI EHE A £ F(P>0.05). EFhae Hhm Lt , 5544 PAOI &
¥RAR G, PA0575-1 B AR 20 138 5% (P<0.05); PA0575-2. PA0575-3 B ARG K FhME . HEBEE 2338 7%
(P<0.05); ZARTRRMLENREHFHAFEESARNENEN ZEITHER . EMELETLER
27, 5 AR PAOL HAkME, E 328 18 h /& PA0575-1 49 A M 45 FE1%(P<0.05), PA0575-2.
PA0575-3 BRI AMIEL I . RERADMET PA0STS KA RRF 4 H R 8 MR EEMAK, FF3k
FTAREZXEES. [44£])PA05TS KA BAKAAGBREIEH LA c-di-GMP #97K-F, #ram i A 4R ot
LA H T AEZHAR R, A LR A PA0STS KB AT AR 69%m B T Ak,
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Effect of c-di-GMP metabolism related gene PA0S75 on

phenotype in Pseudomonas aeruginosa PAO1

ZHAN Xue-Liang' YAO Yan-Xiang' LU Xiao-Hong' GUO Jia-Yi’
HUANG Wei-Dong!

1 School of Basic Medical Science, Ningxia Medical University, Yinchuan, Ningxia 750000, China
2 Science and Technology Center, Ningxia Medical University, Yinchuan, Ningxia 750000, China

Abstract: [Background] There is a gene PAO0575 related to cyclic-di-guanosine monophosphate
(c-di-GMP) metabolism in Pseudomonas aeruginosa PAO1. [Objective] To investigate the effect of
c-di-GMP metabolism related gene PA0575 on phenotype of PAO1. [Methods] Identification of genetic
background of strains by PCR method. Swimming, swarming, twiching and biofilm were used to analyze
the phenotype of transposon mutant strain and wild type PAOI, and antibiotics were added to motility
medium to study the effect of antibiotics on motility. The fusion protein expression vector of PA0575 gene
was constructed and the prokaryotic expression of the protein was induced. [Results] Inconsistency of
transposon insertion mutation sites among three mutant strains, and the mutation sites are inconsistent. The
results of intracellular c-di-GMP level test showed that: The c-di-GMP content of PA0575-1 strain was
higher than that of wild type PAO1 strain (P<0.05). In the motility test, compared with the wild type PAO1
strain, enhanced Swimming of strain PA0575-1 (P<0.05). The swimming motility and swarming motility
of PA0575-2 and PA0575-3 were enhanced (P<0.05). The effect of adding four antibiotics to motility
media showed that three different insertion sites led to the inhibition of chloramphenicol on exercise
ability. The results of biofilm detection showed that after 18 hours of bacterial culture, the biofilm content
of PA0575-1 was significantly lower than that of wild type PAO1 (P<0.05). Eight expression vectors of
PA0575 gene were successfully constructed and induced. SDS-PAGE results showed that the expression
vector was induced by IPTG to obtain heterologous expression protein. [Conclusion] PA0575 gene
decreased the level of intracellular c-di-GMP of Pseudomonas aeruginosa, affected the phenotype and
inhibited the expression of chloramphenicol resistance genes. The above studies laid the foundation for the
effect of PA0575 gene on phenotype.

Keywords: GGDEF/EAL domain, PA0575 transposon mutant, Pseudomonas aeruginosa PAO1, c-di-GMP
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) ol B L P — T SR B T, BIFE S X
A R 2% BRI TR (Pseudomonas  aeruginosa)
PAOL 58 AZENAM T . M —F ) Z 5
MR, BF A AU SRR LT PAOT TR B
FHF 20 T e B R AE A AL S R O I3 ARk
R —Bh )2 A T AT P R AR AR 3R
5 4% — W% (cyclic-di-guanosine monophosphate ,
c-di-GMP)), Xk 4 BRI 1) 32 B (G2 B RE ) ALE I |
B85 — RYVAE A A AR B AR, AT 52
U 2B (4 S0 P e 24

HEN c-di-GMP 43 Bl H = 5 7 1R 36 1k i
(diguanylate cyclase, DGC)& i, FHiBElR s
(phosphodiesterase, PDE)F#fi# . 7£ 41 % H HA DGC

WM (1% & GGDEF %5/, HA5 PDE %
PERE P A EAL S5, BF 2k U4 4%
I E PAOL £ R 41 HA 17 4~ GGDEF .5 4~ EAL,
16 1~ GGDEF/EAL 253N, X sb 45438 nl i
Z 5T c-di-GMP U, WA AR Y2
e 2458 T AN, 41 FimX. PleD, WspR .
BIrP1 . RocR . LapD %1 B¢ 3 411 2% 5
GGDEF/EAL 53 i N i K3 4 6 40 2
Per-Arnt-Sim (PAS)55 {5 5 8% 1 45 14 3 L i )i PR 58
S, DT R 2 O ) E R R AR A A AL
WP RITE 2R, B EhEE N E
12 Bl RE I I 28 1 B TR, e A= 9 B 1y e et ke
BT —E WVEFH 5 A= 0 T 66 45200 71 P LA G4
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HNFRAFI B Z A5, 33308 8 7 5 ] ] kg
R R I HE LA AU I, HA B
(18 2 RULE NG J D e i R 3 1 BRI, B
FEIURE A A AT T 70 2o f P R e LA

PAO1 JEHZH, PA0575 JE[H4ihs i (A
1 DESEELE R 4 1> PAS 254438, 1 4> GGDEF
LERIE K 1 A~ EAL 25A380# B, H R T PA0STS
i GGDEF/EAL HIBXE5HE I i it 5% 2 I 45 4
) PDE 1% MK #i T GGDEF 454438, 5 PA0575
R B R R JR B PA14 07500 K5 R A BIF o 26 B 1% 3k
R ok 5 2 Pk s m RN, HE PA0575
L) GGDEF 45 #4380 K HAF 5 B0 25 #4358 5 4
PRI R B A AT i

AT PAOL H 5 c-di-GMP fRIFHHI & A SE A
PA0575 #EATHESE, FIHRIRLLZE G 500 KX i 3%
Pegea-gfp BURLFIHERTME A c-di-GMP /KF-; i
VR AR AR IR R T T8 3hRe J1 s I, LA
RS PA0STS 25 145 F4 Bt 4 T 2R 8 (12 Bl e
FIFEEYIE I, HEET 4 FhpiA: R sk
YL Y TR B JRE - AR IR BRI Bl RE T RS 5 S T
B IE R M DIEE, £FX%F PA0STS fiEfb 254
ORI 5 BN 25 T T 8 AR A A
TR IFFFE AR, U E2E2 PA0STS
(1) £E 2 Dy R AL B4 JE it

1 tEt5h %k
1.1 #g
L1.1  EHRFBRAL

Y A AU SR AL TR PAOL B HIFG )RR 1
A RAERE R PA0575-1, PA0575-2, PA0575-3
F1 Peara-gfp FUKE FH 3 [E] Manoil 525652 B
112 FERXFFULF I RE

Congo Red. 24"~ % % (ampicillin, AMP),
iR =B %F & (kanamycin sulfate, KAN), &&H %R
(chloramphenicol, CHL). #:2VU¥ % (tetracycline
hydrochloride, TET). G-250 ¥JIJF Solarbio 22l

PCR %, FLIKAY . BEREARAYL , Bio-Rad A5
fEIREEFRAE, Bl —fERH A RA ] THR A
IR, iR A BR A F

MISREIEEFREL : LB [EAREEFREE I 40 pg/mL
Congo red F1 20 pg/mL G-250, 7Eiz shHE 1B 55 3
PR INE S R (50 pg/mL) , RHBE R (25 ug/mL).,
PUBR K (25 pg/mL), A E (25 pg/mL)",

1.2 753k
1.2.1  c-di-GMP 7K F4&30)

¥ Peara-gfp FURLHLELE] PAOL. PA0575-1.
PA0575-2 ,PA0575-3 {45 5% 2 ODgoo 24 1.0,100 uL
HBINAZE] 1.9 mL 5% LB J AR 3= 5514 1 PBS #i
F&), 37°C. 200 r/min 5535 6 h, M ODgoo M5
fER DA 485 nm, KIS 520 nm); WISRZIEE
FEIE IR 37 °C I B R FE 24 h, FAMRIC S
122 H£YEEEXRRESHENHIRE S

PAO1. PA0575-1, PA0575-2, PA0575-3 &tk
F 37 °C. 200 r/min £ FEFRILRH E ODgoo H
0.5, BELMIREFIMA | mL LB AR 373 K
10 uL ¥, 37 °C. 100 r/min 5, 7£ 12, 18,
24 h A BOHIRAE, 0.2%45 g ta, ERITT
T 95%PiHs 5 mL %5 ff , i ODsos 481145
EEBE IR . B FE 14 h SRR B B
L BB 3 RICE A, IF T T i o i
123 RIEBHEHESERFSFRE

HAE PA0S575 A A5 M 5 T HAH G |4«

4PASPAC-R: 5-TAGCAAGCTTGAGGGTGG
AGATATCGGGCGAAG-3';

PASPACI-F: 5-AGAGGATCCCAGCACTAC
CGGGGACTGGTGG-3';

PASPACI-Rev: 5-TAGCAAGCTTGGCCTCG
GTGATGTCGATCATC-3';

PBPB-Rev: 5-TAGCAAGCTTCAGGCCGCCG
ACCCAGGGGGC-3';

PBPB-Rev: 5'-AGAGGATCCAGCATCGCGG
TGGGCATGGACACC-3';

GGDEF-Rev: 5-TAGCAAGCTTGTAGTACTC
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GATGCGGCTGCGG-3',

i PCR 9738 H g A B, XY 148 T
AR pET-32a(+) , K51 - 455 TR IG5 A4 TR 20 1) B
HARE) KA BL21 1, 1 mmol/L IPTG E54E
ik, SDS-PAGE il
124 FitFEHFE

K1 SPSS 11.5 GEit /b oy Brgids , ekt
DAEAREZE (X £SD )R, 241 A 2
3, AL R A SNK K38 )5 s, P<0.05
NESA GRS,

2
2.1 PCR ¥%FEFRETIIE

DLEFAE D PAOL il PAOSTS ) 3 NG HET- 9%
ARTEREY DNA AR, DU 51 F
5 )% 7519 Hah munus 138 43 B4 & X © T84T
BEE TR ARA G 1), M 1. 2. 3. 43K
TEUE BT EY AR R BRMRAS & B EF; HLARUKIE 551 12
/s PA0575-1, PA0575-2, PA0575-3 &R 4l f77E 5%
JAE T4 A A HAE AR SRR o ) 45 R R
PA0575-3. PA0575-2 K5 I A7 s 7 F

bp M1 2 345678 910111213141516

2000
1000

1 PA0575 EEFEEFIHARTRIFWIEIRAETEE
FREKE

Figure 1 Verification of PA0575 gene transposon insertion
mutation inactivation by agarose gel electrophoresis

1. M: Trans2K Plus DNA Marker; PCR 51#J414 4. FI+R1,
F2+R2. Hahl38+R1. Hahl138+R2. 1-4: PAOI }y DNA Hi#j;
5—8: PA0575-1 S DNA 5t ; 9—-12: PA0575-2 A#EAR ; 13-16:
PA0575-3 2y DNA Biti.

Note: M: Trans2K Plus DNA Marker; The combination of PCR
primers are: F1+R1, F2+R2, Hah138+R1, Hahl38+R2. 1-4:
PAO1 as DNA template; 5—8: PA0575-1 as DNA template; 9—12:
PA0575-2 as template; 13—16: PA0575-3 as DNA template.

PAS2. PAS3 ZEHyIH, PA0575-1 M8 S T
GGDEF %5 #4) 3, .
2.2 HAEF c-di-GMP 7K F I

J T WS GEMIIBAE c-di-GMP AAgHd FE i &
FERIVE I, XHEFAE Y PAOL LK PAOSTS5 1Y 3 N
JE TS AR R MR N c-di-GMP K- 3#EF R, F)
FANIRETZ5 G S 4 BT LN c-di-GMP 7K F,
ZERANE 2A 7R, c-di-GMP {2 T 4E K 14,
FHERFNRLA R FESRMER, Y c-di-GMP
B R A A AR ;T PA0ST5-1 & &2
2, R c-di-GMP Tl . G 7E R A A
IR HLE Pogra-gfp BURL(HF c-di-gmp W N1 cdra
Ja SRl G B gt ar (oA R b FHRATEAS
LA P c-di-gmp BYMENIKFE, %45 5L
PG R OEIEK 485 nm, KHHEHK 520 nm)
Y5 ODgoo LEFIR , T 25 SR S IR 21 45 4 S2 g 4%
R—F, £H PA05T5-1 HHEH c-di-GMP % =]
& T E AR PAOT B #E(P<0.05), Qi 2B iR .

A i
PA0575-1 \ PA0575-3
.
~ :
Congred binding experiment
B = No vector
25 % = Contains P,,,,-gfp vector
20
215
S8
~ 10

PAO1 PA0575-1 PA0575-2 PA0575-3
c-di-GMP content testing

2 c-di-GMP 2=

Figure 2 c-di-GMP content detection

W A WSRO G558, B: B Peaa-gfp IR HL RS 2] 4 4t
A B AT A5 PR AR X A LS BB Y e-di-GMP (17K
EXPHARLL: %2 P<0.05; **: P<0.01.

Note: A: Congo red binding experiment; B: Relative fluorescence
value measured by electrotransfer of Pya-gfp plasmid into Pa.

The plasmid can reflect the intracellular level of c-di-GMP.
Compared with the control group: *: P<0.05; **: P<0.01.
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23 MEEHEENDEMNRINERITEIEENN  HRIKSIEET) . KR 3hRe )1 Mgk shiz ghae )y ik 3
A fin, WS W& RIS MG KB 3 A5

BT ARZHPIEAS c-di-GMP KV MTEEAFE 58 48 0% 3 Bk 19 Tk 2 58 1 W1 5 3 (P<0.05) ,
E5, NTH—LHRSEMIT . c-di-GMP K41 PA0575-2 H1 PA0575-3 [ I 1% 32 5h fE S 14
Wiz sife TR, XHEshBE AT TARI . BF A (P<0.05), {H2 PA0575-1 WFkHIMEREIKBhEE )1 5
R PAO1 DL K PA0S75 JEIRI) 3 NG VETFRAKE  BFA BRI TC 22 50(P>0.05)

A Standard AMP CHL KAN TET

——

Twiching motility ~Swarming motility ~ Swimming motility

PAO1 PA0575-1 \ g ,
[Q® @\ 8 - R ® © ¢ ©
\ by 3 g \ o Q \ Q o
PA0575-2 PA0575-3 :
Motility
B ¢

E3; =mBlank SAMP =CHL =KAN = TET 3 =Blak ©AMP ©CHL ©KAN © TET

g 2

22 22

g g

g 1 g 1

= PAOl  PA0575-1 PA0S752 PA0575-3 = PAO1  PA0575-1 PA0575-2 PA0575-3

Swimming motility Swarming motility
D

£3; wmBlank @ AMP o CHL mKAN @ TET

3

22

g

g

S = A=l B

> PAO1  PA0575-1 PA0575-2  PA0575-3

Twiching motility

3 PA0575 EEHEFREKEKIEIFEN

Figure 3 Movement ability of PA0575 gene transposon mutant strain

TE: PARER NN R 198 3 RE 1 (A AT ANE K I RE 1 (B) . ERFIZ30(C) . BTz sh(DRGE A, AR HAz 3 K, 1t
RSN

Note: Detection of motility of bacteria by plate method (A) and the bar statistical chart of swimming motility (B), swarming motility (C)
and twitching motility (D) of bacteria after adding antibiotics were detected by plate method. Measure the diameter of bacteria three
times per group, calculate the average value.
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T g T i PAOSTS AU AR B ARAE S
SN S AR R DA RAZ SRR 1 IVE T, TEiz B 5 0

H o alasin 4 FpiAE R ZN T R R RIS R A
B A TR PR AR LA T 28 AR A TR PR ()32 By R #5441 il
VERT ; A& Z 0B A5 PAOT HikERYIE BhRE S o5
M (P>0.05), HJ2 BT 157 1R 5 AR IR TR AR 1) 4230
iz Bl R AR TG = A (P<0.05); POIRRXTHFA4E
Al PAO1 T4 bk 1Y iz 30 fig J1 & 2] T 4 i /E
(P<0.05), RUNHGRETHE&A NSRRI, 8%
JAE - 5% AR R TR AR 19 DK B0 e 1 FN B B R N 32 5%
(P>0.05), {H2MRHEBhRE S22 T HIER .
2.4 SRR

H T HRIE PAOSTS Fk RN A W G B 5
AT T AW e S AR R 2 R e R 2
TE R IR, TooK LR 5 I & ODsos FT %
SLIATR WK 4A, Gt trai R RILE 4B, HiSR
18 h J& PA0575-2 HE#k K PA0575-3 BAREAYAE DI
BB LT AR R (P<0.05), 24 h IS e B AR R
(P<0.05); PA0575-1 FARTE 12, 18, 24 h A=W P

A PAOI

IZh“’

PA0575-1  PA0575-2  PA0575-3

——

18h“’ o __‘ﬂ ‘ & .
2h | »?.31:::
. S ——

Biofilm
B
0201 5 pao1
-0-PA0575-1
0.15} =PA0575-2
2 -o-PA0575-3
8 0.10+
0.05}
0.00Cr 4.——0/0’.—’0 )
0 10 20 30

£ (h)

B4 HEYREREERA)MEERITLERB)
Figure 4 Staining results (A) and quantitative results (B)
of biofilm

o H B AR RUMIE (P<0.05), [HItk, PA0S75 M)
ANV S R 30T R RS 1) A Bt 3 T E AR
2.5 PA0575 EFE ) 8 N FIRREH M HER
BFERIE

T X PA0STS B 45 M8 AE AL D BB TR A
5T, E—HEmAFRIR T PA0STS FEH ) 8 4-4hH
a8 1 (K] SA). EZHRLZ BamH 1 Fll Hind 111 XL
it D) J W BB H B IS HL TR &5 SR AN BT 5B o . F
SERLAY 8 DERIBEIRL IPTG 17555 15 3| %5k
(7741, SDS-PAGE % H:4ni&l 5C fzs .

3 WikE4R

o) 2o {1 B B TR 2 T | S IR B AR AT R ) R
IE Y c-di-GMP VE R —Fh T 2 AE1E T4
RS A 0E, XA R34 YIRS A B
s A0 TR A Tk S RE T AR T HE R B vk B
WATE R R, BT Sh KT HE R 132 B
ANV 70 T = 1 ol Jre S | e vk 0 DU — Al
F IV B AR 2110 A S 1 P 7R 7 SR g
B 25 FH 45 FOE X 32 31 DS 35 2 By, o
2 AT 1 R B RS B b i 240, DAY X 4 1 P
PR Y 1 R P AR W TR BGR RIS R, AR
HEC P T2 688 240 17 P AR i 3= B0 928 B B 2R 455 St
AR, [FEHEEAESE T AR YL,
T A2 VR ST 5 18 ERA AR ok
(18 £ 5 R T 247 0 2t A1 P P SR e I ST, AL
B R SR LT 2 S R B DS 5T A A

f A R SR B PAOT Ff PAOSTS 11 42
7N PDE fifbidite, HHEAEE c-di-GMP Y
GGDEF-EAL £5#3s ) UK 5 M o S-A4 1 A1 56
[ PAS £ A48,

ABEFAA PCR BARFILE M P X 3 #
PAO575 %% 4 AR ABRBRIAR I 814 15 St AT T
BGUE, 278K PA0S75-1 BEREBFE A T4 AL A7
F GGDEF %515, PA0575-2. PA0575-3 Ftkit:
JAE T4 AL 120 ST PAS3 ., PAS2 45 Ml ; #F5T
P PAO5T5-1 FREH c-di-GMP /K E#F PAOL,
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A :
100 200 300 400 500

0

1. PBPB o

2. PBPB-PASI

3. PBPB-GGDEF |6 PASI-GGDEF

600 700

800 900 1000 1100 1200

LEanad g

| 7. PASI-EAL

4. PBPB-EAL

bp M 1 2 3 4 5 6 7 8 M bp

8000
5000

3000
2000

1 000

2000

1000

500 500

200 200
100 100

E 5 PA05S75S EFELEMEREE(A). WESYIIRASHE LR K (B)FN SDS-PAGE 5% (C)
Figure 5 PA0S575 gene domain diagram (A), double enzyme digestion result (B) and SDS-PAGE result (C)
#: A, B, CH%%5 1-8 4355 PBPB. PBPB-PAS1, PBPB-GGDEF, PBPB-EAL, PAS1. PASI-GGDEF, PAS-EAL ., GGDEF

LERIIED s B C 9 BKIE M XTHRAL. M: Marker.

Note: 1-8 in figure A, B and C are PBPB, PBPB-PAS1, PBPB-GGDEF, PBPB-EAL, PAS1, PAS1-GGDEF, PAS-EAL and GGDEF

domain genes, and lane 9 in figure 5C is the control group. M: Marker.

1M PA0575-2, PA0575-3 BIFEAY c-di-GMP K2
AR, YEILHEWT PA05T5 ELIK AT RES 5 H 1
N c-di-GMP f7KF-, H GGDEF Z5#3 a4H A%
BHEES c-di-GMP FaFFEA L, WIS
PA0575 #1545 PDE {4, H-45 GGDEF 31 PDE
WPER A RIS T AR TR AR AR
SRR AR, FRATHAT T RBLSHT: PA0STS
FLIN GGDEF Z5 #3811 282 5 | i vk s 8 T340, 2E
VIR BCRE FIREA s SRS AR R PAS 5443
SRA 5 ] 5 R vk sl e REZ S RE 3 v ) [R5 [ ke
ARSI, XRVEYBEN S EALS
c-di-GMP 7K REAH G, IR FTHEAZ 2] PAS 45t
WS 5 24 PAS Z5F38 58 A8 B c-di-GMP /KF- T8
AVRZ SRe B R, RAIKSER ) | R

SRE NI TTRESZ PAS SEHIRAYSENG . N T HE— A F
JE 45 8 R A 7 B A A R AR Sk is sh AR 1 i
I R IR, s shis R e P iR b A B S R
PR BT A BRI 20 A Y B R o8 A 1A
PRRR A2 ShRE S #8A S0 I VE T 5 3% )86 vh 5 U R
RPUMEIEIN b eSS AR T 58 AR IR TR AR (1) Wk S RE 1 AN
BEBhRE AR B (R RS SRR 12 5 T
HIVER  IZBL A 1T 6e 5 Wz shee 1 &) Z AN R85
PRI 52T 56, 76 R 08 R S50 41 & BUAN 1A 1k
Sl RE 7 A S BE w0 S TR R T o8
e, WHIER A WA & B
PA0575 J:[K PAS 5% GGDEF 4 4 3, (1) 28 A5 fifi 1544,
BREXTNEE 3 Faz shag Iy #br-=EmmiERA, £H
PAS }2 GGDEF Z5#3 nl fE 2 5 T A&\ E X4l iz
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ShRe I ilEAR .

gi bk, AT GGDEF 45#il 2
5T c-di-GMP KR ; RIS H
c-di-GMP EHEeWFE, [RlIN 52 PAS SEAAIE ) 520 ;
PA0575 JEH % PAS . GGDEF 45 #4938, 5 5 55 £ %2
W2 SR I Il FE AR 5 . R T 25 B B AN [H]
Sk, e, RIVMOCHEE, AT PA0STS
B EEMPIR AR AR, ik — IR E AR B
AL IRERSE T 3G . PA0ST75 JEDH gmit— A £ 4%
PR 2B 1, WL R A 9 AT RE X A R 1
G . AN R R T HOR B T R
M, {HZ PA0575 SERIAS [R5 A3 i A AL Dhse AT
frE— 4 .
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