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Systemicity of fludioxonil derivatives with a carboxylic acid function and
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Abstract: In order to develop vascular-guided fungicides against Fusarium wilt of banana, non-system-
ic fungicide fludioxonil was modified by adding a carboxylic acid group based on ion-trap mechanism
of plant phloem. The phloem mobility and loading mechanisms of the obtained acidic derivatives were
studied on the caster bean model. Pot experiments were performed to evaluate the long-distance translo-
cation of the selected derivative and its efficacy against banana Fusarium wilt. The results showed that
the introduction of carboxylic acid group conferred phloem mobility to non-systemic fludioxonil in cast-
er bean seedlings, and the pH-dependent ion-trap mechanism was involved in the phloem loading pro-
cess. In pot experiments, acidic derivative 1a could be translocated to the rhizomes and roots of banana
plants after foliar application, and fludioxonil was observed to be released in rhizomes and roots of 1a-
treated banana plants. The efficacy of derivative la against banana Fusarium wilt in vivo was 54.5%,
which was significantly higher than that of fludioxonil (6.5%). The results suggested that chemical
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modification according to the ion-trap mechanism was a feasible approach to developing banana vascu-

lar-guided fungicides.

Key words: chemical control; Fusarium oxysporum; guided pesticide; phloem; translocation
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VAL t, &3k T 4 12 N & #EAE N £ & (Dita et
al.,2018;Bubici et al.,2019) . ¥T [ 4EH , &8k &
£ 770 37 BT AR 25 99 1% 7™ = Jak B (Ploetz, 2015
Stokstad,2019) . FREAE A FFAEF /= E Az
WG AE TR [ T A 75 45 T 7 X B A 0, 4 3% [ A A
PR T B R MEAT o, ™ 24 R AR A R R
(B, 2016 2245755 ,2019) o A FEAR 250 /2
FH 2 96 5k 1 Bt B & AR B (Fusarium oxysporum f.
sp. cubense , Foc) 5 | A —Fh T AL AL O F 5 5
IR AT RAR TR, b5 E A4S LUK i
8 RN F) Bz 38 K i 251 (Li et al., 20115 Guo et al.,
2015;Lietal.,2017). FFFEYEE HATIREDH A
WeIR AR s s FRoe R s sz B, 25 B v
b, 3B R R e RIS ZE BT

T2 BTG — Bt A A, 2 —F
SRR Y E , H T B A 800 B 1A 1 it (Bu-
bici et al.,2019) . i — HAZ AFREYEE AL,
FEARTBI 6 24 F0RRME T B E ] TR Y IRAL. Z2Fh R
PRRITE R N B AR S B X ARG 2 R R I I
% 40 1 3% 14 (Nel et al., 2007) , {H 78 K H H B 2A
£, B R T BUAT PN R 2% B ) B LA AR T I
Wk, xR HAEAR Y A s VR RE S AL AR R
TCIEAEAEY 4E 55 A 20 A RO R (Erwin, 19735 Le-
hoczki-Krsjak et al.,2013) . [R5 5 & — ELAZ A
RFTHB , FEGEM I AZ I, 25570 % S bl 32 FH
W, 75 BT B 1) K AL TP I P IR R 2 TR R
B Y6 FE W) 2k 4 2 2195 3 (Tjamos, 1989; Wu et al.,
2019) o 990 Rz ¥4 P I R TR AN (S i i e o 4k a5
RAEAEY IR R TIE) 2 A0, R AR R
9 DU AR UL T 2k F AR 4R 1 2V h 15 Sk

A A0 iz 08 e 1 0 76 AR P B 240 e 2, AN [
THCL0 AL B A 5T BB 4, W B LA A 1) ik
PR, 124 T b I HA8 R R R N Pk 1 A T
F Rl A K R AR 2 C AU AR 25 &
(R 7 18] (Wu et al., 2019) . Horp BEF 3 Jz 5
FI7 BN AR 2 25 A A A B IR TF & 1A 3L
#4122z —(Chollet et al., 200432005 ) , “ B 7 H "%
SEHETAEY) ) B AR A B BT R N AP pH 25 57, TSR
(FRAMA) 555 R (pH 5~6) , SR TEAL S REY HL
3 3 TR A ) B (FE A ) |, {H 7R B A 55 P

(pH 7.5~8.0) 55 1F T AL SRR EL A L R S
5 AL A Y JCEE Y BIGE A U, I LASS IR
PEACS Vo BRI 7E ) KRN, TTIE BR 2R

Wu et al.(2021) B9 & 3005 FE L =l S T
TN BRI X i Rt 223 T 22 B 0 S e T o 3 e
DR IS VR TG PR . ASBIF Z0H 7 15 BT I PR 2 1Y)
P I TS RRAAB N , 5 AR SR IR M 6E 5 8
AT BE R &I i W 5 ) B P e 5 B IR
AN AL 5 388 2 AR e A 5 S TR PR R AT A A
TR AR DY B S LA R X A R A 200 A 6 PR TG
P, DU o 58 I RO & e e T AR AT A
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Ja (RGBT L 2 I B S I At
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B 7 3k - )% 2 % 0 B B (potato dextrose
agar, PDA) B3R 3173 M 85 2 200 g FE 94 20 g
Billg 18 g ZR MK 1 L; B LB I 4 25 B (yeast ex-
tract peptone dextrose, YPD) 1% 3% 3 i 43 0 B £ H
10 g FR 20 g HIATHE 20 g ZEIRK 1 L

255 I AL < 98% & T I (fludioxonile) J5i 24, )
ZR bl A=) TR A R A W 5 99.5% M itk 2, fiff i (4-
morpholinoethanesulfonic acid, MES) #1 99.5% N-2-
¥ O FEWRWE -N-2- B 2 (2-[4- (2-hydroxyethyl ) - 1-
piperazine] ethanesulfonic acid, HEPES) , I VA Fi] fif
THARHE A BR A ik O L ETERR K
IR B2 A 5 HoA 1550 ¥ 0 [ 7= e fr ol . AV-
600M #% {4 I 4% 1k 3% 1 . FTMS SOLARIX 7T Jii i¥%
A%, 7% [ Bruker 2> 7 3 1290 Infinity 118 /5 R AH (4,
i 1% (ultra-performance liquid chromatography,
UPLC) , 3¢ FHZHEe B3 Al ; Xevo TQD = Y%
FT 3% A8 J5 1% B FH A (liquid chromatography-tandem
mass spectrometry , LC-MS/MS) , 3¢ [&] Waters 23 7]
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Fig. 1 Synthesis scheme of fludioxonil acidic derivatives

v T8 T R BRATT 2 4 0 0 R S
BE R 40 i B S 1k i 38 2 % Marhadour et al.
(2017) J7 3534 T, 43 SIBC ) 4 AP TR] pH ) B RRS) 1
TSR FRI, e RS SRR E A 0.1 mmol/L I
PRI R TR AT A M) sl T i (6 R L0.25 mmol/L Mg-
CL,#110.5 mmol/L CaCl,, 2.+ pH 5 1 pH 6 f 3557
FH120 mmol/L ) MES ZZ ik it il , pH 7 F1 pH 8 155
2T 20 mmol/L A HEPES 2% i Fit il . 15 95 WK
ACFREE R 2 h 5, VIR A IS 2 h N DT A
BB R R WSO R R R S I R RE I
UPLC #1753 #r. UPLC &l 5% 14 : Agilent ZORB-
AX SB-C18 {4 A (N 4% 4.6 mmx K J& 250 mm,
BHBRL AR S pm) , JESAH N G 7K=1:1(V1V) , ik
FEEE 10 pL, ¥ 3% 0.8 mL/min, £ IJ% K 218 nm,
MGG IR A BR EERRI G , 5 3K, AR B
JRR RS TR AT UPLC AN, HeAh, JE TS
log K, FlpK, A7 1 Kleier BT Hil AT TRIIE AR
PR AR B i TP (K leier, 1994)
1.2.3 SR ARBRAT A F EAAR LR35
BE il & 0.2 mmol/L IR R AT A= 4 1a B T i 1Y
PR K VA8 (PR AR AR LG R 129, 4% 0.15% F HLEE
FEMNE P Silwet L-77) , 2R FH TR 06 245590 it FH 21
TR R AR IR | mL 2500, AR AL TR
2R, GRS 2.5.7.10., 14 Ko HIRAE A FEAH
PRAY BB izt fEEE BREEFIR ST o, A

1.2.2

TAE) 1a NS R MR B2 o BN INFR] A5 3 Bk AR 45, 43
SRS 5 57 24 7R

K F QUEChERS J7 i X #£ & #F 17 A &b B
(Gonzalez-Curbelo et al., 2011) , $& B 1) k¢ i ok
0.22 um A3 HLYE A 1 38 5 FH LC-MS/MS #E47 4530
K 4547 : ACQUITY UPLC C18 i &% a4 (N 4%
2.1 mmx K 100 mm, EUBHIUR, B 42 1.7 pm) ; i
BIAH : A 2 mmol/L L FREE IR, B A LN 5 Tk N
0.2 mL/min, £ 5 uL, R BB VRN, S92 17 T
[f] 7 min: 0~1 min, 65% A ; 1~5 min, 65%~10% A ; 5~
5.5 min, 10% A; 5.5~6 min, 10%~65% A; 6~7 min,
65% Ao JRIG S BRI B T I (B TR
) s BN R 3 kV 5 B TR 800°C ; i 71X
i 1000 L/h; #EFLHLE 25 Vo SR FHZ B TR
HEAT 3 AT < W TR S 1R B X mi/z 247.2>180, 5E 1
BXTm/z 247.2>126, R RE S 5151 25 VAIZ0 V;
A9 1a E PR B 7% m/z 305>91, 5 & 551X m/z
305>261, fliERERL 730 30 VAT 12V,
1.2.4 AT FE S BRAT A M 3T Focd 84 ) & P im) 52

K TR 22 A A TSS9 A 0 ) 4 ) 7
4 (Nel et al.,2007) o 43 5l B i & 0.2 mmol/L % B
NERIRAT A0 PDA 55370, LIANHT 2535 37 B AT
HE, FERG 35 3L o R 4% 0 S mm i Focd B 9F .
PR 5 19 PDA AR E T 28 °CH T 1% 3740 v SA G B
F25 d, RT3 ORI A 75 EAR T R 4R
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KA 2R TR 22 A= KA ] 2= O BR B v 15 hn 5 448 -
Qb A T 3N ELAR ) /) IR V5 38 i A% < 100% , B
3.
1.2.5 #7445 & E A F IR0 BRI K
Z:7% Li et al. (2011) J X F AR R iE1T
N THR, H YPD WA s 77 48 0 ™ 18, T o v B
i 1x10°4~/mL [ Foc4 [ MR 76 T~ B VP W, BEAR F FE
HR ZRHEVE Focd fil FE 77 100 mL. R 1.2.3 ¥k
100 5 1 TR I R FR AT A= 0 1 RIS, TR X A A 22
I (A AR BT RO, JEE 2 2 WK, 3 i EAR R 2
2 dFHER G 5 diizyy , 259 4 0.8 mmol/L, LA
FHAE RN B K S AEXT BB . B Ah 6 bR 4,
TEE I, WIE 0, 0 7 Jen] WAER , fif i Bk
SR LURASHE 5 1 90, T 7 IR 1 BB AL, 1%~
20% FREEH VR ;2 9, T A T &Rt 3 0 v
., 219%~40% BRZELH LB 3 9, e A it v 34 Hh 3
HiAl, 419%~60% BREEH LI 5 4 94, iR AG B , 60%
DL EERZEA LV . $2 1R 50 dJa XA AL e T 5 5K
S T E (Huang et al., 2012 ; Saharan et al.,

2015) o IR THFEEL=[ X (CFHXT 0 EUE < 25 Fm AR B0 /
AxYH AT HE AR BB % 100% , 15 5500= (5 BR 2H 00 1% 45 -
AL FRLR S I 48 B0 /5 B AL 15 £2< 100% o
1.3 #HESH

RGBSR SPSS 25.0 b AT B R R
5307, N Tukey ¥ 8547 25 57 i 25 AR 56

2 BER55H

2.1 MBERERBITEVHAER

e R ARS8 16 F12b B, SR AN R TEH Lo
TN AT 1 , BRORHIR AT N 5E 4, HARY)
KRB alifh . 5 5O VA IRl N, N- 3
B I, L 22 80°C it HE i 0 , BV AT F B 58 42 o
B FH— 7K AR Ry TCA LK I R I R BR IR AT A= 9
HEAT K8 207, A6 A1 1a i 2a (4 18077 2843 53
919% F1 88% , H I e Ab B i . Hbrb & Y1 a9 4%
Tl 3R S0 A L IR B B v 43 B A A 2 1
iV

R1 BEBITEYHRIELIE

Table 1 Structural characterization data of fludioxonil acidic derivatives

e BB S i Bt Rpk i . %ﬁ@?ﬁﬁ%( HLIE 55 251U
Compound  'H nuclear magnetic resonance/600 MHz C nuclear magnetic High resolution mfiss'spe.c trum
resonance/151 MHz (electron spray ionization)
la (DMSO-d,) 6 7.81 (d, J=1.7 Hz, 1H), 7.55 (DMSO-d,) 6 170.0, 143.6, 139.4, Calcd for C, ,HiF,N,0, [M-H]
(dd, J=6.4,3.1 Hz, 1H), 7.44 (d,J=1.7Hz, 133.1,131.4 (t,J=252.8 Hz), 125.3, 305.0368, found 305.0379
1H), 7.31-7.24 (m, 2H), 4.95 (s, 2H) 124.9,121.9, 117.0, 116.8, 116.7, 108.8,
90.3,51.1
2a (DMSO-d,) 6 7.97 (d, J=2.2 Hz, 1H), 7.53 (DMSO-d,) 6 172.1, 143.6, 139.5, 131.4 Calcd for C ;H,,F,N,O, [M-H]
(dd, /=78, 1.4 Hz, 1H), 7.48 (d, J=2.2 Hz,  (t,J=252.8 Hz), 131.4,125.3,123.3,  319.0525, found 319.0536
1H), 7.36-7.32 (m, 1H), 7.32-7.27 (m, IH), 122.2, 117.0, 116.9, 116.7, 108.9, 90.4,
5.20(q,J=7.4Hz, 1H),1.70(d, /=7.4Hz,3H) 57.7, 18.1
b (CDCl,) 6 7.72 (dd, /=8.2, 1.0 Hz, 1H), 7.29 (CDCl,) § 167.5, 144.0, 140.0, 131.5  Calcd for C,;H,,F,N,0, [M-H]
(d, J=2.4 Hz, 1H), 7.19 (d, /=2.4 Hz, 1H), (t, J=255.0 Hz), 130.9, 124.3, 123.6,  319.0525, found 319.0532
7.14 (t, J=8.1 Hz, 1H), 6.98 (dd, /=8.0, 1.1  121.4,119.2, 116.2, 116.1, 108.2, 92.7,
Hz, 1H), 4.72 (s, 2H), 3.83 (s, 3H) 53.2,51.3
2b (CDCl,) 6 7.72 (dd, J=8.1, 1.1 Hz, 1H), 7.38 (CDCl;) 6 170.1, 143.8,139.8, 131.4  Calcd for C,H,,F,N,O, [M-H]
(d, /=24 Hz, 1H),7.24 (d, J=2.4 Hz, IH),  (t,/=252.8 Hz), 128.8, 124.1, 121.7,  333.0681, found 333.0692
;141(;)1 :Ss‘i (sz 11?;61-{98 f‘:)’ g :789‘2 1;{) 121.3, 1187, 1162, 116.1, 108.0,92.2,
z, 1H), 4.84 (q, J=7.3 Hz, 1H), 3.79 (s, 3H),
1.81 (d, J=7.3 Hz, 3H) 57.9,53.1,18.3
22 (THEMERRYE SRS SIS RS La 11 2a ¥ BEAE ) B2 P P RSN 21 , e 32531 1 3]

KB RRZ I E T BRI & YIS E G B
ERIRATAEY) 1a 1 2a L KRR BRATA 49 1b A1 2b 7
FEYI Bz 0 v , 25 R s, AR PR TR

57 B PR BP0 P AR A 2], e WA By AN By
) Bz T e, 2R RIR AL MU T LU RIRAT W)

72.8 umol/L F166.7 umol/L , P B 47 184 1z i i
FPECE2) o FRERERAT A4 16 F01 26 W 538 A #) Kz
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Fig. 2 Phloem transport of fludioxonil derivatives
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in the caster bean model at pH 5
OIMTRIRAT A M) 1a 7EANIG] pH 2545 T 1 B AR Y
B, G5 A W B pH T AT AR W) 1a HOAS H VR
JEE T W AARG , 0 B i P pHL S I 6K DG
2 pH N 8 B, AT A9 1a ¥R LM 3.5 pmol/L, 5 pH
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Fig. 3 Phloem transport of fludioxonil acidic derivative la in

the caster bean model at different external pH values

TEARIR pH R ERRAMTAE Y 1a Fil 2a 9 log K., (R

(], T3 4% T 6 FR PR TR VT AE ) 10 #1126 11 log K, fHL
TeARE (F22) . MRHE Kleier 5750 151 I 45 5 i 755, 0§
PG 1 AL 2 B0 135 5 B B0 ) 1 30 = 1 0K
([ 4), SEFRINZESRARTT . fERMIEREMLIS,
Y 1a fl 2a B PR UAR AR T 8 0788  log K, MH.
R B B e R A Ak EAE R B LT
(pH 5) #E A &3 K i Sl . BE%E pH T
F 8, iAW 1a fl2a KA E | log K., fH 5351 B AIK
2 -1.94 F1-1.64, AT A= Py v 85 )5 SE 7K MRS in -5 505
FEHE 10 55 , 7E Kleier #5750 b3 A JC ) Bz 3 i 514k
O (& 4) , T 45 SR 5 BRI 25 AR AT . RIR
Fis 5 A= 40 16 A1 2b i BRALYE i SRR AL A Y00 B
FEAAH ], TN 45 55 B RRAS I &5 SR 2 i om R 24
IR B . FRUDRIR B Re AR5 A AT LA 2
ATV EACSEL, L) KR NSNS [R] pH A
LT B AN R ) 25 B RE 7, M 3 B AL
o SEE T AEAEA ) B AR A
23 BEBERBRITEVESEREK ENRSSH
i LC-MS/MS il 7 fiT A= 9) 1a 78 F A AR
R R S ARG D o 45 R R, I B I R AR
w1 S IR AR A BR it FH 79 £ 509% 2647 452 BA AE it 245
e (1 5-A) o AR BRGS0 ) A% S (& 5-B)
TC I ERZEFIAR R A% S0 BE 1 (& 5-C~D) , Ui B I 7
I R B 55 AR BT N R, AN B ) B R
PEo 522 A, i) 1a M3t 25 ), 76 2 i
H e B AR (R 5-B) |, il B L] 68 o Pl iz i
& F R AT 3 o Wi la fER AR IR N R
T RUE AL S RE T, EL T 32 TR R i g T I (1
5-F~H) . firA:4 ta vl 3l i 49 B2 3 1) T £% 32 3] 5 45
BRESFIARAR , k22 b i fe R R BE i 24 f5 5 d it
14.0.023 wmol/L , AR &R i) g e A i ¥k B2 A it 24 5 2
I 1Y 0.017 pmol/L (&l 5-G~H) . M4h, 7EBRZEFIH
TS KA ARG I 3] JEUAR AN RE R i A S A R B s
i ERCEEEZY S d )5 2IAIE(EHRE 0.044 pmol/L( 4] 5-
G)o FRIRCE 250 01) K A ek Tl 24 70 ) A
BRESFIRRFE 3 AR 1a B0 H T RIARZG MR

R2 BEBRBRITEYRELER

Table 2 Predicted physicochemical properties of fludioxonil acidic derivatives

Y 7K 53 BE 2244 1-octanol/water partition coefficients (log K, K
Compound pH 5 pH 6 pH 7 pH 8 P
I 1% Fludioxonil 2.57 2.57 2.57 2.57 14.10
la 0.57 -0.41 -1.34 -1.94 2.47
2a 0.87 -0.11 -1.04 -1.64 2.56
b 2.56 2.56 2.56 2.56 -
2b 2.93 2.93 2.93 2.93 -
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RIS A5 R R, P A I AT AR P02 42
Ak 2295 TR Focd 1 4170 il 756 M 3% b 251K 1 & i G (3%
3)o TE0.2 mmol/LIREET , Fr A 17 A W 34 AR X Jirt
DA TR 22 A2 77 A B S A 3R, ISR R 4.9%~
6.7% , 3 i EAR T TRNE Y 99.2% (£ 3) . RIWRIR
S5 SRS T A A A R

it — 2l i ARSI PPN AT A ) La R FE A 22
SRR . R T R 2 R R 2 vk R
£]0.8 mmol/L, Z5 R R, AT A4 1a 2 1 A A A1
PR 1 9 155 i 50 ok 2 T X R s T I D 24 A B A
(F4) o XF HEFIN T i I 24 Ah P20 1) 7 A sk =K v
I AR A AR AT AR la Kb BEATERZE T
W A A s A S A R AR A T4 1a kb3
20 ) 1 T R 27.8 ik 2 IR T X JEURI I TR I D
2l b B 15 15 B0 61.1 1 56.9, L 54.5%
B (F4) .
3 it

) B R WA A # TRUAE , B ARSI Ak 5 4
TERE 1) B Ry AR BOR EAFAE— e MERE 38
T LR — SR A A . BRI
I T B9 SIS AR S 0 ) B 0 i S e AT ) A
(Rocher et al.,2006; Wu et al.,2012) , [] A5 B FR4N T

T AT I B2 BERR S RS AMA”, ST AMA
pH 7] 32 #h B 5% 3% W pH H 4% 3% 1 (Komor et al.,
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Fig. 5 Translocation of fludioxonil acidic derivative 1a and fludioxonil in different parts of banana plants
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R3 WEBITEMNEEMERE Focd
B 24K HIEE
Table 3 In vitro antifungal activity of the fludioxonil acidic de-
rivatives against mycelial growth of Fusarium oxysporum f. sp.

cubense tropical race 4

A FRLH EHEES
Treatment Inhibition/%

0.2 mmol/L W% ig 99.2+0.5 a
0.2 mmol/L fludioxonil

0.2 mmol/L la 4.9+0.5b
0.2 mmol/L 2a 52+1.0b
0.2 mmol/L 1b 6.7£0.4 b
0.2 mmol/L 2b 5.2+0.1b

FPEE I R B bR R o RIS [R] B SRR 28
Tukey K5 35 7F P<0.05 7K F-2% 5 {2 # . Data are mean=SE.
Different letters in the same column indicate significant differ-
ence at P<0.05 by Tukey test.

R4 WHBRBRITEY 1a X BEERZERE Focd AP
Table 4 Efficacy of fludioxonil acidic derivative la against

banana Fusarium wilt caused by Foc4 in green-house

PISEEE] o 4 £ B AL
Treatment Disease index/% Efficacy/%
Xof B4 CK 61.142.8 a -
0.8 mmol/L 1a 27.8+¢1.4Db 54.5
0.8 mmol/L "& i i 56.9+1.4 a 6.5

0.8 mmol/L fludioxonil
BRI P bR R . WS R AR R 22
Tukey ¥ ¥ 35 7 P<0.05 7K V- 2% 5 i % . Data are mean=+SE.
Different letters in the same column indicate significant differ-
ence at P<0.05 by Tukey test.

W AT 1) 75 AR b B 20T A 245 Jie 2, DT il
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FA YR 2 SR A R 04 3 1) AR TR sl A
MR MACRE 24 750 A2 5 23 B0 I T 4R % B4 M B AL, i
57718 B A S 1] . AR HIBA Wu et al. (2021)%
FHAE ) 9K FAR G B TRl , © 258 B T I TR g 1)
A FRERZEFAR BT 0 #4138, X A AR A 22 R B A
T—ERIB. SAHIFRET B T R A5 B
(TR e e 7/ i A Y CE27R7 9% i DR VR N
NGRS TR AT A ) 1a TEAF BEAR P 9 RO T
L AR A, 24570 7 BREE R B RGL HT R JEE 2 S A K
PR S A2 AT AR 2 AR B 22 5 AR,
DN AT RE-S5 250 AU A 5%, 9K 2R SRR
ATREdE R 12 AE A AR MR N R SRR T R
PIEST AT, B, FECHHE I 2 25 s e 4 R

LI T AR R 270 N IR AL S R SR A S AR
P2 BA T AR 2 ) T B 1) (2B 45, 2019).
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TS, A A 50 W AT BB T i ke PR R A 245 8 5 DXL
) Yo Al P R A 24500 B4 S ) A A T R i L Py
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T R S B B AR R TR > T R A
T REEARS, T 5% i J A A BB A7 14 5% B8 7 G, 491 A A8 5%
R (Wu et al., 2019) o J5 AT LA i £ £k w4 3
P 55 B AR 2 R s P SR IR T e e O QPR A
JE | DT — 25 8 e e ) 2% B 791 10 A 00 90 1 L R 4
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