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1 1 ek 1 — == 1 2 2 = 1
T2, X g, X5, BRoe=, B &°, AW, &XHEHN
N 2 =7 1% 1*
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(L. WA ANRRE AR R HEFT, I 450002; 2. 0] 548 AR5 B JH B RIF 5 BT A0 24 7 M SEC V00 DX AR 005 b 2 S £ ) 4 B s 0
YFE 4610000

BT UATBRZENBENEEE LT FBLARAEG 7RG ERATE PA2101 FoAR 4 4934 18 % M AT
B PG3402 A xt%, MWE T 2 P4 I vE M KA A4S, RIS RELH, Hk PA2101 F1 PG3402
SEEARE R, WERER. DEOER. ZREZAAEFIPHERLRE L MENE R ENREFE LA
BRBHETER 2 RERNEHLABERAREREREMREAEHLEKGT. MEREKEL LR
THH K. @tk PA2101 Fo PG3402 /= A xF 2 MR R @ A IS (E A R . ME R RN E RE W,
Bk PA2101 0 PG3402 3 6 7= £ & A B A4 2 BEA0 B 13- % RAEFE S U4 BE, PA2101 Eak 40 LT i
B, B4, 2 BREMEBAORITE AN R AERBE (HCN) . HiAEE4REFESME R LI, Wik PA2101
#1 PG3402 36,4 %~-1-% 8 ( Phenazine—1-carboxylic acid, PCA) & 3L E, PG3402 X4 4 24-=7,
Btk 8] K = B (2,4-diacetylphloroglucinal, DAPG ) & a2 B . {2 4 ¥ e+ 45 R L WH, Bk PA2101 0
PG3402 H A - sk Z kK& (IAA) . HEAEBAFME. % AR, @tk PA2101 f2 PG3402 31 %
BT, FAELZMIE R AN, S84S5k PCA fo DAPG By 2L, ¥ B T4 25 % th I 4.,
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Studies on Antibacterial and Plant-Growth-Promoting Characterization in Biocontrol
Bacterial Strains PA2101 and PG3402
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Abstract: We investigated the antimicrobial activity, inhibition and plant-growth-promoting characterization of
Pseudomonas aeruginosa PA2101 and Pseudomonas granadensis PG3402 with great biocontrol potential for
tobacco in our laboratory. The results showed that PA2101 and PG3402 greatly inhibited Fusarium oxysporum,
Alternaria alternata, Rhizoctonia cerealis, Macrophomina phaseolina and Phoma herbarum. The fermentation
filtrates of the two bacteria caused the abnormal hyphal growth of Phytophthora nicotianae and Thielaviopsis
basicola, as well as inhibited spore germination of 7. basicola. They could produce volatile substances with
inhibitory activity against P. nicotianae and T. basicola. Both bacteria were detected to be able to produce protease,
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cellulose and f-1,3-glucanase. Meanwhile, PA2101 was detected to be able to secrete chitinase. Both could
synthesize HCN and harbored the genes for synthesis of phenazine-1-carboxylic acid (PCA). PG3402 had the genes
for synthesis of 2,4-diacetylphloroglucinal (DAPG). It was found that PA2101 and PG3402 could produce
siderophores and IAA, and that they had the characteristic of solubilizing phosphorus. To sum up, the two bacteria
PA2101 and PG3402 have a broad antimicrobial spectrum, and can inhibit the growth of P. nicotianae and T.
basicola. They can produce a variety of inhibition and plant growth promoting substances, which also contain
specific antibiotic genes, indicating that PA2101 and PG3402 have multiple biocontrol functions and that they can
be used for prevention of tobacco disease.

Key words: biocontrol bacteria; antimicrobial activity; inhibition characterization; plant-growth-promoting mechanism

5 BRI BRT A — R LA SO AR B ) AR bR A2, R B v 2 R B, B HE A A B
L BB P 2 o PR A A . L LS S R AT 1 Pseudomonas aeruginosa K
PR HLHEAT 18 Pseudomonas fluorescens, GEWr=EZ FhpiAz 25, BEAE KPS =9, &M
FA AR 25 Je FLC 7 BRI 0, AR b (KRR SR N P R 2 . Ma UM P A AR AT
NXHG29 41 5% 180 8 A 0 WU b e 1 00 B SRS (1 5, 2 — Pl sz A 2880 1) 08 o R I 97 v
Jiis AR AR SR PR R M8 (1) % AR AR =y P W 7 2% 0 0 T s S R T R R ) B ), AR TR
HEBEMARE . BRSPS R I, SR E AAT B RB-89 M L S e I v ot M 75 S 9 £ 75 iR
AT AR H

FURT, A VF2 0 TR AT i s s MR B ) ST T, S HR A B A w5 1M e, 0 I
FUR W2 KA R ™, e e A SRR T 4 SRS AN RS e R, R 2,4- 2
B 2K =Wy (2,4-diacetylphloroglucinal, DAPG) . WilE-1-JRFR (phenazine-1-carboxylic acid, PCA) %541
ZA AN IER P, Wallace 25 VR BLZEME AT 4-6 K IREIE I BE ML 301 3 SR A3 14 1) 2B K Rt
TR, JFRer B RMEME I, A2 F T M S U R A OE R, R85 2 M B A i 26 R
FAT Y - BN  E E RRAEAEIT, e e RE s W 2R, AT T, AR
WK TAA, W TEREAEDI A o W Bk 2200 IS i & 2 1B IOV, A 438 v M R (R Bk A3 DA TS0 K
MR AR 88 - (RS A 1T S i T B ol e M Tl PR o e o L w0 P B0 e, Rt
Por O B IR TAA BENE LI HER IR AR K IR, BRI E AR G361 T R
FefEAapLmE . 2 TAA FIEREARRE ), X 2 A B UF AR AR AR

V2 A S RS T LA R B s RO A A R R R R B AT B PA2101 A 7 44 32 M o AT B
PG3402, ASCHESE T BTN 1S, W T 3 A RN M B2 B AR HR BRAE IR IR FH 0T s bk ) 41 R
AR AR AT R, DA S e AR B AEL, b BRTRR IR NI S RIAE I B 2R = b ) B FH S A B AR
1 MRE5ERZE
11 #iKE#

A2 177 0 R o AR LT B PA2101 MRS $r 44 IR R HUAT 1R PG3402 AT R 44 AR BER P IR AP 00T 5T
P ia it ot o 8 A R s AR 1.

1.2 HidiERE

KB 17508, PDA B Rt
1.3 EEEINE

SR FHPASORS URE R 25 B A1 JBOVE I € BRI IR B (GR 1D B R
131 FHEEE T HARHA 9 em [¥) PDA AR LHER 0.5 cm i A EL,  RFE PA2101 2 PG3402 &5
SLAAPE 2 om, (R EF DASACE s i B A o0 B, B A3 3 YR AT o 0] RS 5 pR S AR K LN, 00 0] FRR
Ab PRI IR B B T B, TP R, AR S (%) = ORHREVE B8 — B EAD) 1 O R
W5 EA£—0.5) X100,
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*1 HABER
Table 1 Pathogens for test

953 I B4 Pathogen ?¥ 3= Host AL AT Department

SR STERI Macrophomina phaseolina ZRR A RN REHE B R W7 AR B
RIGIRTIHZREE AT Fusarium oxysporum f. sp. sesami ZIHR

BRA Nigrospora sphaerica ZIHR

RIGPFriEAL Bipolaris sorokiniana ZIHR

SEMi 2% Rhizoctonia solani ZIK

% LFEfll Corynespora cassiicola 2R

YEZX B Phoma herbarum i3

RIYE I Fusarium oxysporum R TR RO R} 2 Be R R 5T BT

BERG L Alternaria alternate (Fr.) keiss S

Y8 Phytophthora nicotianae van Breda de haan JH

WHR kS Thielaviopsis basicola I

KRB LK% Rhizoctonia cerealis N T R A ARV R BE R DRAT I TUT /N 2290 A 5 &

132 2EANFFE LW RERERIH % PRI E PA2101 5k PG3402 HIFVE, HAPT KB KR,
£ 28 °C. 180 r/min 4% 557 16 h & F 71, FiF LA 3% R AN T KB B5 9231, 28 C. 180
r/min KI#E 48 ho AR, B ER, HMALIEBEIE XS B R BEER, 4 CIRAF. HIfES
10%TC B I8 PDA AR, DUIASE BB IR NN R, EREIL %N 0.5 em FRIRB BB 1 4, HA4
AEFRER AT 3 UKo Xof MR I BT A Rl LI, SO0 S0 R Ak B (G D BT BRIV AR, T BTN R
1.4 B ABE R RERIMHE R

PIPE PA2101 FI1 PG3402 XA B2 27 AR HR R 2 B 22 52 (W RIE 0 R FH G e R B 5 B 22 3L 971
FRECIFR IR 1 22 53 3 0N 19 400 5T TR AR G T R B BT CHRBRLE 12 9) 5 8 h B SR . AR AR B 2R B 4
AT RS S TG T R I 5 40 A 1 L Rk WSO SR B SRR FR BR A A A T IR 1X 107
o /mL) , 3 SRR K BRI (PA2101 F1 PG3402) FITCTH R IBEIETR 5 fIR4E (hels 28 R AX
60 CHEZZ)513 2] 5XPA2101 Fl 5XPG3402) “FAAFURSA, [FINFLL KB AR IR AN, L3595 8 h #l
24 h I, EO62F WAMEE N SR T R AR L
1.5 BEHRIERMTYERERER

W 20N Jr ik, WIE R PA2101 R PG3402 35 A7) T 0l ST B 5 92 5 R HR B 25 (410
I, B EAR A 0.5 cm FISTAR B B PURCE T PDA P ke, FHEEBEEAE KB AL I05 40 i 0k
¥ AT a2 b, Wbkt B OB s, DLAS 6 KB SPARVEXT R, AN EHE 3 IRER . 28 C
B R 7 d, 5 K R A B BB R R VR AR, RS HIE
1.6 BHRAOINES %
1.6.1  EHRa M ANEEN E LT B R, AR 10 mL B RIE, AR OV R A AR,
AN 200 uL B K PA2101 A1 PG3402 HKBFIEA, 28 CHEFE 3 d, MEEM /- AiE R, #FEH
P, MW LT A

PREUE#K PA2101 R PG3402 PATETE, 40l TR P ALET g 1 7 P by, 28 CHEZR 7 d,
1 mg/mL [F NIRRT G40 20 min, 71 1 mol/L (1) NaCl i2¥3 15 min, JH/KPEZ:R 00 & KNIR LT, Meit s
FEAEIE I, A IR, R AT R R R

PR b PA2101 I PG3402 SRLIET4, 4> BB TR Mk 3 P2 [, 28 CH53: 3 d, MEIEfre
AR, A AE R, R AT B e A

PRI R PA2101 F1 PG3402 BATETE, 22 9I3ET p-1 3 M SR RHmEA I B 35 523 1, 28 CHEFR 10d, 45
SRR BRTE KD, ISR B BRIARAT B—1,3 6 SR B Bl o5 12k



138 BOE A BT R A iR 36 4%

1.62 A&EBAN  SERMKNZ% Castric P75 BT HON GURGRAR IR G B i (5508 36 N
B gRIrp,  RIEE A KB PR, AR5 2> BIBRECR AR PA2101 Al PG3402 PAE VAP ERIZ, 28 CHigR,
MERACI AR, AR 2 A ) LRI AT )8 HON 724

1.63 HAEZEEREEBSN HE PA2101 Al PG3402 # T KB £35%if, 28 ‘C. 180 r/min & % 155
24h, 2 mL FHRELOEEUOE, H CTAB EIRIUE ML DNA. AT AY TR (R BOhaRA RS
JR A B MU B ) DAPG FIl PCA £ BRIEIR (s SPE 5149 (% 2) P20, PCR 47 8 K S M 4 (i o v
W, X4 TR . ] NCBIBLAST X404 DNA 4.

#2 WNBRERTFERERSHEEN PCR5Y

Table 2 PCR primers for detection of the genes for biosynthesis of related antibiotics in Pseudomonas

7“4 Product £ %K Name 514741 Primer sequence (5'—3") Jv BUK % Length KJR Reference
DAPG Phl2a GAGGACGTCGAAGACCACCA 745 bp [25,26]
Phl2b ACCGCAGCATCGTGTATGAG
PCA PCA-F CGCCTACCTGTGAACG 605 bp Self designed
PCA-R GTTGCCCCAGAACTCCACCGACTCC

VE Note: DAPG=2,4- - ZFfFL [ % =} 2,4-diacetylphloroglucinal; PCA=WyH-1-J2JR phenazine—1-carboxylic acid.

L7 {REHE

L7.0 shskF AR RS MKB-CAS [ /ARl B 7272 PRI ik PA2101 FI PG3402 W Bk 1728,
YRR LR VA BAE KB B9 5E [EgR 48 h 5, BefpFALIIER 7R IE I, 28 CREFE 4 d JE MR RSBt AR
b, REFRFE A AR N B, BRI R AR AR R R

172 Bakte HAN WS A AR Cas(POs) Zns(POy), F1ERHL Ml I A7 1) V- H 55 5% B2 K0 Il 3 Bk
PA2101 FI1 PG3402 (¥ fie 112, PRI bR S s Rt T35 AR BRSO 738 1, 28 CHEFE 10d J5
WS SEAT 77 A 37 W e

1.7.3  TAA B4R 2% Patten 2527 715 #5 ODgoo N 0.5 HIEIFR PA2101 FIl PG3402 Fi 1353 Ml AT
L2 R M L- (02 BRIKSE N 0.47 mg/mL 1) KB £57%%H, 28 °C. 180 r/min #5385 2 A1 5 d I, 43 7lllE &
A TAA BYS &

1.8 HEFKITSHR

Hfi A PR F Excel F1 SPSS17.0 3 AF43#T, 5 % 73 1K HH Duncan’s #7227
2 SFHRE5SH
2.1 E%k PA2101 1 PG3402 {1 F i

WAk PA2101 AL TC B IR0 10 FefHatms Jo i 1) FLA e e ek SR fla e ) B A RR &2 A0 7Y L B
M. RICPIRIGAR . A2 2 RS S B AR R IA R T 50%Lh . #kkE PG3402
S U ORI BRBEMS HORI R 2E B A, o HA 8 s i B PR AT ORI R I AE 50% LA E, (B IR
B, RINERHE—PHTT (R3) .

2.2 BHKIERRREE S RIER

FES G AR DU B A5 JER T (R A A P 45 SRR T, R BAPR PA21OT S A B 11008 57528 85 11 22
INEBIER, AR R PG3402 AH S W 2 ANRIE T AE K, W WIE A TR AT AN AT, B
ERER, AR RRNERCR; MIRE 2 AEKIER, GHEBUMS L. Fk PA2101 Fil PG3402 KA
ARFG, FREERF AR, A KSR, R ERIEE (D .

HFIRARIGAE DR, ik PA2101 FH PG3402 KIFEISHLI 5 FRikaai, SRR A TR 8 h G,
SHE T R BRI IAL 100%: 24 h Ji5, AR PA2101 A1 PG3402 SN 75 & FRAIHEIZE 90 70.67%F1 76.00%,
Tk PA2101 F1 PG3402 1) 5 f g i i A =R 2 514 96.67%F1 97.33%, /& Hikk PA2101 FI PG3402
PR TR AVHIZER 1.37 F11.28 £, RWIRIEIEIIARAR o TR B 2R R AR A T A AR S (B 2)
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#3 MEEK PA2101 F1 PG3402 HYHIE L
Table 3 The avntimicrobial spectrum of PA2101 and PG3402

95 I B AHXF B 2R Relative inhibition rate (%)
Pathogens PA2101 PG3402
SRR U TE SEARU IR TE
Plate confrontation Poison media Plate confrontation Poison media

AR I F. oxysporum 44.69+3.20 38.09+3.89 50.43+£3.94 17.79+2.83
W% A. alternate (Fr.) keiss 50.2440.21 44.714+0.24 40.70+4.17 7.23+1.45
RATLLIZW R. cerealis 50.93+14.23 4534+16.12 69.37410.69 9.40+1.72
SR FeEkt M. phaseolina 52.08+1.91 46.67+1.91 62.17+0.83 6.25+0.00
RAHE TR Z IR ATY F. oxysporum f. sp. sesami 65.2610.88 60.80+0.88 61.77+3.81 4224157
BREAM N, sphaerica 81.67+1.91 79.17+1.91 77.98+1.66 6.25+0.00
RGP FridE B. sorokiniana 63.12+2.85 58.09+2.85 62.76+£1.06 41.3345.98
SEAG L2 %A R. solani 66.25+0.00 62.50£0.00 57.3840.00 6.25+0.00
£ W C cassiicola 56.0540.19 50.5540.22 56.514+1.96 7.82+2.39
2515 P. herbarum 83.52+11.54 80.77+12.51 36.9540.48 6.76+0.74

X 40 X 40 X 40

PA2101-% PG3402-75 % CK- %%
o S O / x.gﬁ : 'K><2'(3 X20
/ j j o,
PA2101-AR i 2k % PG3402-#R i 2k # CK-HR i 2k

1 AEE PA2101 71 PG3402 K EEIE R R R B B £ 4 K F I
Fig.1 The effect of bacterial strains PA2101 and PG3402 fermentation filtrate on hyphal growth of pathogens
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Fig.2 The inhibition rate of spore germination by the fermentation filtrate of the bacterial strains PA2101 and PG3402
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2.3 BEHRIEA MY BRATE R E a9 1

PRIR PA2101 X0 A 55 2 RH B o IR 5 71 22 AR R4 2640 0k 28.82% 11 75.51%; PRk PG3402 X
P s o T A 22 2 K AR 22 ik 14.20%F0 87.76% (& 3) o B MRS 1T B4 1 R AR 0B M 2y 5
R 5 2R 8 AR K 4 R

PA2101-4R H ¥k % PG3402-#R 1 ¥k 47

B3 AEE PA2101 71 PG3402 154 174 %o [R5 A9 HI s SR
Fig.3 The inhibitory effect of bacterial PA2101 and PG3402 volatiles on growth of the pathogens

24 HHRBIHIESHE

241 WHEEMEA MAMEEVENE SR LN, BRR PA2101 RERETEAT)LT T, Witk PG3402 K
B AN LT ot ANREZKAEILT BT (B 4A) » YRR A B m K B T Bl K A e ) (&1 4C) ; T kK PA2101
R p-1,3- R ZEPERE ) B0k, PRARLTAE R AE )AL Wbk PG3402 FEARLTAEZRGE ) B0k, PR p-1,3- 12K
Wifie 195 (E14B. D) . fERFE™ HCN ReJJMNA, BPE PG3402 £ K 4 d J5 HON BUSIR4UELr, Tk
PA2101 7£ 7 d JGik4RAZ 4L, #i9] PG3402 /™~ HCN BeJj4om (& 5)

PA2101 3 PA2101 PG3402

\\& &/

A: JUT JRBEETE Chitinase activity; B: £F4E 2 BE I Cellulase activity; C: 2 IB§VE 1k Protease activity: D: f-1,3- SEWERGiE 1 B-1, 3-glucanase activity
4 {AEEK PA2101 F1 PG3402 FRSMNEGE A

Fig. 4 Detection of bacterial PA2101 and PG3402 extracellular enzyme activity
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PA2101 PG3402

5 {MEE K PA2101 F1 PG3402 FES B 68 &)

Fig. 5 Detection of bacterial PA2101 and PG3402 hydrocyanic acid production capacity

242 AR AMKIERGRN  DURERIET Y R PA2101 (1) DAPG #1 PCA 5 iAHCEE,
VKA 2] PCA Hr 5 ES IR 45715, 29 600 bp (P 6) , X4t Rl E AT s B P, 1531 605 bp
1741 (GenBank ¥ 5*5 MN044391) , £ NCBI _I Blast Lb X7k, 1%)/7 415 Pseudomonas aeruginosa strain
Ocean-1175 (1] phzF —3 14 100%, 5 Pseudomonas aeruginosa strain PA1201 [¥] phz JER 741 —EME N
99.50%.

DURE S MRS 1Y) 9 BE B PE PG3402 (1) DAPG 1 PCA A BUHIGHER,  FLUKAS I 23 70 15 212 750 1 600 bp
R gt (B 6) XA UG BT se B, 23 4321 746 #1605 bp /741, 7E NCBI I Blast
LEXT 7, DAPG A il R 741 (GenBank 5 3%*5 24 MN044392) 5 Pseudomonas fluorescens HR3-A13
1] phlD FER—FE R 87.90%; PCA & A SCIE K F 41 (GenBank & 3%"5 4 MN044393) 5 Pseudomonas
aeruginosa strain Ocean-1175 [¥) phzF —&U14 4 98.18%, 5 Pseudomonas aeruginosa isolate paerg005 [¥) phzF
—EHER 98.01%.

2000
2000

1000
750

500

1000
750

500

250 250

100 100

1: PA2101; 2: PG3402; M: marker
Ee6 AEE K PA2101 1 PG3402  PCA (A) #1DAPG (B) & REHEEEE BN

Fig. 6 Detection of PA2101 and PG3402 genes related to PCA (A) and DAPG (B) production

2.5 BHRIRESFERRN L R

PIPE PA2101 F1 PG3402 7F CAS frdl i FAK, BrgrfimigA sy, Uil PA2101 Rl PG3402 fgr~/E
FERRE (B TA) o WBERE RIS B (& 7B, C. D) KW, PRHRHEBA WA, KEW BN &
HIRIPE PA2101 R RE ) T 1R #k PG3402.

PR PA2101 FI PG3402 {5 G (A2 A1 5 A (A2 IR 1 KB Br 32 ¥ mr L= 42 TAA. kK PA2101 7&
PR RS R R ) TAA PR 2 M B R 2, B S dJa, rema il 1.39 il 1.32 ug/mL. PG3402 7E{f
AIRBE IR TAA A EE S, SAFOARNBE TR ARER B XS, 5 dJFWAHEFRET 1AA
) a5 0 1.46 1 2.60 pg/mL, BEW] 424 1R R 1 R Ak PG3402 5 1 TAA, WPk PG3402 &1 TAA
PIRTARD L (] 8) &
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—
PG3402

PA2101 PG3402

A: WEEF Siderophore; B: WMRFF Zinc Phosphate; C: MRS Calcium Phosphate; D: F2AEW§ K11 Hydroxyapatite
7 AEFE K PA2101 F1 PG3402 FESAEFABEEE G

Fig. 7 Detection of the bacterial PA2101 and PG3402 siderophore-producing ability and phosphorus solubility
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8 LHEE K PA2101 71 PG3402 1AA =2
Fig. 8 The yield of IAA produced by bacteria PA2101 and PG3402

3 itig

T MUAT B BN B 96 22 I B, A B A 7 i AR o 1 A B e EL N B i pP 2 —. B
il AU AT B AORIE SR R K 22 BUAT o B V4 1y B — 5 s PO AR 0N - 398 v 4 8 11 T R
PA2101 F1 PG3402 G [ I B 16 0 F 2 i FIRE S JE5 3 PR D T AR 55, BRIPR PA2101 Xof S0 0 8L 12 5 AT 2
RS JEE 0 PRI 25000 5 M 70.11%11 62.67%, B kR PG3402 [HIBI %43 514 60.92%F11 60.00%, 5 2457514} [ B %%
A 2 PREAPRRE G R EAEA AR, (R R T, R RS (A B 42 19 I Ak

PEIPE PA2101 1 PG3402 RE™ A= il 08 H008 2 RIRR Hf 2R I M A nl s A R4 R M) o, HLBERK PA2101
I PG3402 UL PA2101 KEEIEBON AT ARG . /NG ZRRZE SR 2R 20 2 BRI At o
2 JRR I B R M B 500 55 T LM DL AR A0 303 S TR I RS oA G, BT B v 2 B E 00 35 140 0 5
FE PG3402 K IFEIEMR TS HRE I BEES « A BN TE R PA2101 F1 PG3402 #E— 5 T & A 4L 7 31,
PRE PA2101 AR BR8I35 nI 0T R A A= BT I, BRIPR PG3402 I3 Al B T3 BT 1l 770 R

KT K PA2101 F1 PG3402 HWEEHREME, ASCHEFL T IX PR BRAR 0] BE LA I s pLEE . 00 45 R
L, PHRRIRRIY O] WA B I 2T 4E S5 MEAN B 1,3 2R WHMG, PAIPE PA2101 98 &AL T i, X484t
Fikg T LA 22 R 05 SR LR ) AR, 2 A B R R RS PN 1 B D), B RR I RR Y PCA Bk
LM, BERE PG3402 I HL7 DAPG A K . PCA REINHI/NZE Al 18 . SO B R K R SURE 973 1 250975 i
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WA KLY, DAPG AERTHLELE S, LG s i 22 2 K IR s s s AN SR I R Gk
25301 Rk PA2101 R PG3402 AE A2 T4 HON, ATHFSTE W] HON SR B Bk A s 5 H
JHPT, 5 WTRR BRI 2 V7 o M o B 2 5 e ) 2 L (R L5 M 75 - Prabhukarthikeyan 25257 5 8L,
A I B LA AR 256 R PR I B 43 W6 HON A {EL S OAT B TR AL 2D, RIPR PA2101 AT PG3402 W] 433k 2 Fifp
MUANKRERE, SHiAE R RIEN, JHEEFS A HCN, REHEE PA2101 F1 PG3402 HA K KIIAN# 1.

RIS, TRAK PA2101 A1 PG3402 Fi HamZU B4, 10 B A RIAF R SAE AR . At
ORI, WEE PA2101 fl PG3402 Refig =B A K 2. B M HON 52 B, JHH A% . 1L
R A A K B TAA AR AR AR (0 A PECS), 2 g ik 2 AN 4 P i 0 A o Bk B T R R 1
P4 554k, HON B AE4R Ve Wik (0 R 4L R, Bk PA2101 FIT PG3402 BE M )
Ak, BARTEFR PA2101 1 PG3402 (1 TAA ZE P RCRAG T Ik B CSm 1 f2 A R bR, 1H TAA IR et g
WK, 10N I TR TAA P BT AL .

& % xx #f
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