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ARIAIDHRENXENHAHERRENESER
WAE, BER, MET, £

(BNREER BT, S ARl 35 T 2 33, PR 550025)

FE: HRISREX FYIEE] D Frankliniella occidentalis BUE ) B A8 2 NE 4 F 1L, A< L3 FH 92t € it PCR(RT-
qPCR) FFR T PAAE T S HUE . HUARAR 5 B Sh PR K 4 BR R i (MeSA ) FIZRFTER (JA ) &b 3 Xoh 3% 2 1 - By A AH S 5 R
(LOX, AOS, PAL [t PR2) X FRIB BRI, 45K . JRASHERF (LOX) BAHXTFREBRTFESMNR JA FIHLHH
i G 43 AIAE 24 h #1048 h B X BB KME, E XA ZEFAEZE (P>0.05), SME MeSA £b3 )5 LOX JLFK
AL, FREDSRESS LOX FAHXT KA RTE 24 h BEFE, A XK 41.9 65, HRABRSTHR 3 MhHE(P
<0.05) . ARFEFAEEHN _IHEMAY) & REHEE (A0S) KA X BEAK, HAIME MeSA AL 35 78N
S ENJLFEAE R FRRNERFE IR (PAL) TEVIRAR ISR JA 35 7ER 35 T B AL BAE R
X, SR MeSA 4b3 )5 PAL IRIXETE 24 h i fe i, XTI 1.9 A . PAL RAHXT KRB BTEM Z 8 DR A
FERET R, E24 h 208 CK i 4.3 £5, BE R THAM 3 MABEBEFH(P<0.05), B-1, 3-HRIEMHERN
(PR-2) BIARX FA B7EE] A RSN JA AbBE RN T 0 (8] A 2 B ), U055 )5 PR-2 HIRIBKF
£ 24 h A AR, ZJEESPRNZEIME . SMNE MeSA FERFREM i PR2 MARN FEXRTE 24 h 2R
Tt , BBIXTHE 6. 63 £%, HEERS THAR3 MAMEEIH (P <0.05), {H48 h FHLFRNAD], HFFRERE
~, PIEE DIEANMUBEBE S SA fl JA N SNESESBE, HMEREFELEEM.

KR URED; XE; WA, BN, ERREER

RESKS: Q66  XEIRITA: A XEHS: 0454-6296(2013)10-1174-07

Expression of some defense enzyme genes in kidney bean leaves fed by

Frankliniella occidentalis ( Thysanoptera: Thripidae)
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Management of Mountainous Region, Institute of Entomology, Guizhou University, Guiyang 550025,
China)

Abstract: In order to investigate the molecular mechanisms of defense responses of kidney bean to
feeding of the western flower thrips ( WET) , Frankliniella occidentalis ( Pergande ), the expression of
defense enzyme genes ( LOX, AOS, PAL and PR-2) in kidney bean leaves induced by WFT feeding,
mechanical damage, exogenous methyl salicylate ( MeSA ), and exogenous jasmonic acid (JA),
respectively, were detected by real-time quantitative PCR ( RT-qPCR). The results showed that the
expression level of lipoxygenase gene (LOX) reached the peak at 24 h after JA induction and at 48 h
after mechanical damage, respectively, but was not significantly different from the controls (P >0.05).
LOX was hardly expressed after kidney bean leaves were treated by MeSA. The relative expression level
of LOX was about 41.9 times as high as that of the control at 24 h after WFT feeding and was significantly
higher than that in other three treatments (P <0.05). The allene oxide synthase gene (AOS) was
expressed at a relatively lower level in different treatments and was barely expressed in the entire time of
MeSA induction. The phenylalanine ammonialyase gene ( PAL) was scarcely expressed during the
induction of mechanical damage and JA, and reached the maximum, and its expression was 1.9 times as
high as that of the control at 24 h after MeSA treatment. The expression level of PAL rose rapidly after
WET feeding, and was about 4. 3 times as high as that of the control at 24 h, significantly higher than in
other three treatments (P <0.05). The expression of B-1,3-glucanase gene ( PR-2) was suppressed
during the induction of WFT feeding and JA. The expression level of PR-2 increased at 24 h after
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mechanical damage and then decreased during the induction. The expression level of PR-2 dramatically

increased in 24 h after MeSA induction, and was nearly 6. 63 times as high as that of the control,
significantly higher than that in other three treatments (P <0.05) , but hardly expressed after 48 h. The
findings suggest that WFT feeding could induce the SA- and JA- mediated signal transduction pathways

and there are crosstalks between them.
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WYERTE P Z AR SRR A H 71
fipiE, B HEREAEY) ST YT A A e T
KK bR A — MR AR B N, T 2T AR
B1 ) 52 B AE 73T 7K ) 32 R A B ) i R Y R
FERIK b I HE (2006) BT & BLAF R /)
ZIEHPE S & FREN B HIERE (R R
BB FPS, RN R RAZARER PAL, W
WY& UBERER AOS) TE8 K F ERRIEBE
EXIRAH B B IR o Arimura 55 (2005) B 58 R B
TR R EUR TR S S R 6 R
(PR-2, PR3, PR-4, LOX, PAL Fi FPS) % 3 /K
HFt R . KREBIFRERY, ERSNEES Y BRI
FR(JA) | RFTERH R (MeJA) . /KR (SA) Kk
PR TR (MeSA ) 55 4b 3348 9 7] Ja 3 L B 38 e E (4
™ & &, 2005; B #FSE, 2007; 45T i 4,
2007 ; XI|¥e ¥ AR RUE, 2010) , HE RECE )G HB)
TR PRBZEUEL S JA 5 MeSA 5 fb 3 B
AR,

HRETE DI R, xR R EBUR N E KB
BRIFEAKE JA M SA H 3K 2 MESESER
(Ryan, 1990) . JA 5@ AR FEREMHEHER K
BRI HI A SR SRR E R A A 5 A B
HEE M4 (Chen et al., 2005) , JA & BUEREHIXK
G2 R A5 B8 (LOX) FIN % Sk & hl g
(AOS) (Farmer et al., 1998; Schaller, 2001), thA
W R BSNE JA 7T LA JA 1 B 5 G L ( Gessler
et al., 2012) , SA BEM L SA VBN FEKF 51k
491 (van Poecke and Dicke, 2002), H.& iEEH
KB G 2 R TN & R % & B8 (PAL) (Dixon et al.,
2002) , T B-1,3-# R WEEG (PR-2) 2 SA & g R
BT — M JA {5538 B i B R B, T
SAEBEN SHUH A K, JA F1 SA @ B Z [H] i 32 H.
Y FATE B0 52 o 4 3 ) e 72 B S S 0] e A 5
JX\UEl, 2010)

B BB R R FAE Y &7 AN R R e
SRIONE, PRI [F] 3 B A R R R i R ik 22
FAR, WHERMREEZERFEME S

('Voelckel and Baldwin, 2004 ; De Vos et al., 2005)
AR yE TR R EFMEFEY G, EERKR
B EFRWAMMFE (Stout et al., 1999; Walling,
2000) , IR OS/HMENFE, SHERFE
PR R HEE L RRER K SA A YE U
KEEA | FAEGE A KR IK K E T+ (Mayer et al.,
2002) , GEHBRERLEATETE SA AP HES
HREE, WIS JA M RNESHIRE(BL
%,2012), H@XOSERBREHEYE, SEN)
BRWGE, MYARSES B BH5G, G
JA Bt ES-5% S5842 (Alborn et al., 1997)

Va4E %] 5 Frankliniella occidentalis ( Pergande )
REEZMNHAEAREEEY, WREZERLIL
A7 3E L T R K fE E (Kirk and Terry, 20035 R
L, 2005) , DR TR O &, IR b EE
YIE PSR R 3R 3K T BB A Ath D 28 8 B B HOR
7], (B Q8] B EUE A G 3 E U R A S
ER, VG SECE AR IR A5 A EAE Y B
R JA, JA/ET 1 SA 3 M5 55 T & 12 (Abe
et al., 2008) , AWFFIXT VG IEE] B R . ML 1
SNIR JA F MeSA b B G, A IR]i% S ) T 3¢
& Phaseolus vulgaris L. Rk 322 B HEIR R A&
FRE(LOX, A0S, PAL } PR-2) #4155 /K L1y
ERIT, FOTHEYIAE RS AN [F] 8 B BT I 30 i Bl
ARG FHLE, SRR Y B & RS
M E SRR B A EEE X

1 HBSH®

1.1 #Hf B R fnitEey

PiEE 5. SRE ST A XEEE IR 2
b, FFEBENFAREE AR R IR 25
+1°C, MHXREE 70% +1% , YJE ] 141L: 10D 9 A
TABFEPESE, 53 RUEHTFER,

K GHER: TEAHFSEM T WA TRAE NS
RO (EHET), UEFREBRREE BN,
R Z K2 MEM BN HHE Y, ERKE
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[ A AT AR 2y
1.2 EYRESLE

WEIT 4 NAFE R LHE

(1) Pa7ES] D HUE (damage by thrips feeding) 15
T, 0 DTF: B MEMEE 20 S VG764 S 1 i
B, KRR E T —HHAS D, TR DRE
BB 2 h J5HGGTER, M ER 0 h, BHERTHESE
PGS S E

(2) MM 457 ( mechanical damage), ity MD:
PRI B M SRR Z A3 M BRI 5 IR
LASE AU o

(3) SMIEZRFIER (jasmonic acid) 53, iC K JA:
SRATFRM B Sigma A H], FZEBI/KECHIEE RN 1.0
mmol/L FIEHRIER (& 2.2% L2, 0.05% Tween-
20) o PAO. 1 mmol/L {5 5 BR M- T W i 3% &2 M Jr
FEARAEARIBET 2 mL,

(4) ShIEIK # BR R i (methyl salicylate ) % 3,
1C 0 MeSA: JK%BR P HE B Sigma A7), FZEIEK
B il Sk B4 0. 03 mg/L K7 BR F BRVE W . KA
0.03 mg/L MeSA F¥ IR A A S A 8 FRAE A 1 3 4]
oo

TR AL B T BT AR B B
AR, AAITE24, 48, 72 F196 h BUkE, LAfEEER)
RZGHIZE HEMRAIE X R, 1828 CK, BURE B[]
[Fl Lo BURREHA - 80CIKFRFEsH, B3

HE3 W, BREE MRS, L5
A HI3E SAEARER AL T M R A A BIRS
1.3 5 RNA $2H

FE M F & RNA f$2 BUK ] TRIzol Reagent
(Invitrogen) , % FRERAEULIHITIRIL, SEH &AL
AT R A A RNA, F 1% 35 e b e 1 v vk i
W, F%5M 6 G EETHA RNA SR RIREE
1.4 cDNA &5

¥ B8 RevertAid First-Strand ¢cDNA Synthesis Kit
10 & (Fermentas) AT, R LA b4 AL BE I
] f B SE i B RNA 34T 5% 5% A L3R —
cDNA, #1581 cDNA F=¥ H AT PCR B - 80°C
llad: 23358
1.5 BPFEERERXEEE PCR

L POLE B PCR(RT-gPCR) R 20 L 2
&%, #% M8 iTaqUniversal SYBR GreenSupermix &7l
EHTERAE, B RPTHEENMA 10.0 pL
iTaqUniversal SYBR GreenSupermix (2 x ), IF [a] I
R 51914 0.5 pL, 40K DNA 1 pL WHLHR , i
K2 20 uL, 157, B0, HOA PCR (U374, RT-
qPCR W AR N : 94°CFiAEM: 2 min, 94°C A5 20
s, 60°CiB k30 s, 72°C ZEfH 40 s, 40 IRIEFF . I
B EXR, 2350 DNA Rk bR, &4
FEAMER 3 IR MG HRIE oot E b4,
FOtERTIYNE L, B EEAETER.

#1 RT-gPCR R HATERNERRERRSIY
Table 1 Genes and specific primers used in RT-qPCR

A GenBank % 3% FIHFHI(5"-3") KN (bp)
Gene GenBank accession number Primer sequence Size
F: gaagttctcttccaccatee
B-actin EU369188. 1 175
R: gggecttgeteatetgteeg
F: tcttcgacacctccaaggte
A0S EX303759. 1 103
R: gggtcgaggtaggagaggac
F: at ttggact
LOX AF234983. 1 slegtegigaceatiegac 140
R: ttagctggeccagttetgt
F: ccgtgaatgacaaccctett
PAL M11939.1 gleaats 150
R: gcteggagaattgagcaaac
F: tgagtcet, aggttcc
PR-2 DQ093563. 1 guglcctgtiogngstt 171

R: cecttgtgatggagggtagga

1.6 HiEAESSH
AL R X E B, UEREEIEINS
M SR 2 44“J5 1k (Livak and Schmittgen, 2001 ) %

B E AT E R AT, AR HKER
Faxt R KR =270 Hd AACt = (Ctggum -

Ctigzomm ) sem — ( Clygamm — Clysowm ) symao I
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Origin8. 0 X HAEII T T AZIE, R SPSS18.0 #kf4
Duncan [GHT R R 2EER T4 A0 B 2= 57 B M

2 HBRE5HH

2.1 FAEALEMKEREAGEHER LOX X RIE
A

AFRFEFAEER E M A N LOX AR KA
BAEA RS AA R R T RA R (& 1), LOX
A RIA BAES] DR E BE TR, T24h
BEIFRIARIE, 4909 CK K941.9 %, HiJERBERE
1%, JoE 2 96 h UL %t R A 1735 HLARIR 1515
T LOX WX B RAEFE FAHEE TR, £48 h
KEEKME, HEER TR, 29555 K 8.9 £,
FBREYRRBBFREL IR 1/2; SR JA
FERABE, LOX BN RIXBAE 24 h B & =
Xt BUKFR9 10,9 %, H5 X IRAH L2 R A B (P
>0.05), 48 h X RBE T HEEX K 2.5 44,
a1 (72 - 96 h) LOX #T6H B 3R 3k M AME
MeSA 4b3HJE LOX 7E8EA5 T30 18] N0 B30k

TEVE R E 24 h, B HHRE TR LOX AR &R
BEEERTHRIFAEE; 3248 h, YLK
WAL B G LOX HFER R B 5 SRR
SHREHEER, WEERTINIERFE (P <
0.05), T (72 - 96 h) & A B A A X R IA B
¥ B
22 AESAEMNKER_HEAUUEHBER
AOS HEXRIEEHFIE

PP SR AL . SR JA H MeSA 4b
BIEW A& R R A0S BARXREE
BAETARBERNZE (B 2), 6 5REHES 24
h, A0S HAHXTFIKE LN CK 1 1.8 £, FfE B $
FEAK, 296 h JLFRIAZE] A0S i3 ;5 AOS I
X FBE BAENUEIRAG 5 AL B G 24 h X IR 2
24, AE 48 h J/JTIe TR, HHFARZEW
s SNIR JA AR PG AN IR B 7E 24 h E T,
YIhXF R 1.7 £, 48 —72 h 7556 E] Y AH S 3K
B EMH, 96 h IR Z X HRAKF; ShJE MeSA
AbFRJE AOS HIFGRRZ B TR, e8I
e 18] LT B KRR

VAT 24, 48 % 96 h, £ 4bHHE] TG B E M2
St MTE 72 h, YU &1 HCR 55 15 %)
ML TR ZE 2R, HEE TR JA F1 MeSA
FHRHRIEE,

60

1]
0

S
S Ry, D
LI L L T TAXT

_

ARRF A A
Relative expresssion level

8
6
4
2
0 )% \ N e PO
24 48 7 96
Kb E] Treatment time (h)
B ARAEEX R G A AR
LOX HHXt KRB BRI

Fig. 1 Effects of different treatments on the
expression of LOX in kidney bean leaves

CK: {@FHifk Healthy kidney bean; DTF; P§7E %] 2 B & Damage by
thrips” feeding; MD: #3514 Mechanical damage. & %4 A1)
B+ FRMEER, A AR RE TR A R AL LA ] 4k 2E N 8] F 76
P<0.05 KF EZRBE, RFE/NGFEFORF - BE AR R 4L 21
IRFE] T 7E P <0.05 7K |2 5 8 3 (Duncan [RFEM2H:) . THE
[i], Data in the figure are expressed as mean + SE. Different capital
letters above bars indicate significant differences at the 0. 05 level among
different treatments during the same treatment time; different small letters
indicate significant differences at the 0. 05 level among different treatment

time under the same treatment. The same for the following figures.

C3CK
D’l];:

AaAa

ARRFRIK A
Relative expresssion level

AL BRI [A] Treatment time (h)
K2 AREALEEXR G N EEY) 6 R E
AOS HXTFRIB R0

Fig. 2 Effects of different treatments on the

expression of AOS in kidney bean leaves

2.3 FRALEXMFKEFHNRARBEREBER PAL 18
X RIZEHIRT

ARG ST N SA @12 B SRR IR N
R AREE R PAL FAHXT R BB IIA A FREE
MR (18] 3) o PAL FYAHXT 15 B 18 52 VY 18] B HL
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BHEREREA, YRHCKK 4.3 %5, Z/5 Tk,
1E 48 h By AT IR, 7672 h YK E 2 X HROKF, 96
h X EF250h CK 9 1.72 £, HBZE TR,
WAL TG PAL MY RIBBEEFER 24 h Uk
STRREY 1.37 4%, 761555 48 — 96 h #[a] PAL f¥)4E %}
FIXBEZBERZIME; SMIE JA b 38 f5 L A AE X
FKiFBIERAFE WA Z B3R 2P 6] ; ShJE MeSA
ALFH 24 h J§ PAL fAEXT RIX EIR B BRI 1.9 1%
o, ZJE i St 32 BRI

B3 24 h B S AL G PAL (AEX Rk &
BESTOUR, BREESTHR3I MEE(P <
0.05); #5348 h, 4 MECHIZRRZIMIG]; 55
FF 96 h 51%F 24 h M, B SEEJG PAL WA
X FRIR B W = TR, (ENURE 5 A SR MeSA
BT ER AR R R E B ELT X BAKF.

5¢ Aa

AR FRIA
Relative expresssion level

24 72
AL BT E] Treatment time (h)

B3 AR K EEN ARG EAREER
PAL #3$ FRIX BHIRE
Fig. 3 Effects of different treatments on the

expression of PAL in kidney bean leaves

2.4 ARELEXRKE p-1,3-FREHER PR-2 18
X RIAERIRNT

PUTES] IR G SR B AN SA B AR I K
B-1,3-H MM 2L N PR2 WA RIBBEBANTF
SHAE S22 (& 4) 5 PUEIR AL G PR-2 1
FAXTRZRSET G TR, 7624 h Jgxf R0 1. 37
%, ZIEMHXREREZE TRENES, HILH
48 h XS IR 173, 96 h ALK A7 B 75 ) PR-2
HIAHT R B IL T T 05 SN JA AbBS 22 A PR-
2 WREXTRA R Z B E, 7R TR LT
BARIE; SME MeSA bFEJ5 3K E M PR2 IR
BENZATOUE, £ES)E 24 b a kTR,
BEIXT AR 6. 63 4%, 48 h LU AL FAIIAZ,

AFAEEEE S 24 h {USMJE MeSA 75 3 /) PR-2

KRR A R B E R TR, BRERTHAS
ANEBESA (P <0.05) ; 7£.48 ~72 h ] 4 A-4b 38
BEMEFXE, BAAMELRRBE; £96h
B AL BRI A 3

7.51

€
DTF
53 MD
‘II\?SA
=~
70 ¢
o
3
5 g8
o ] 6.5
o
LN )
g 7|
S0 Aa Aa Aa
M Aa Aa
Bb Bb
0.3 BaL Bb .
oo BagoBbBb b
: 48 72 96

AbHR ] Treatment time (h)
B4 AFELBEXRE B-1,3-H R IERHEHE
PR-2 BARR A BRI R0
Fig. 4 Effects of different treatments on the

expression of PR-2 in kidney bean leaves
3 itig

FEABIGE P R BSE G IR N JA R 172 R
FE[H LOX 1 AOS J SA i@ 42 KB EgHE R PAL F1 PR-
23X 4 B R A [ S 45 (4 R [R) B ) T /9
X RB B RAE T AR,

LOX & BoRFT R M B RE, TARFRRIE NG
B4 FRIE— R FIB AR W RE T E S &
— Z %) b5 8 ¥ & ( Feussner and Wasternack,
2002) . FEASSZEGHY, S A AR P F B A 3k A
LOX Xf TP 8] 5 1 O 3 L& 2L, 78 24 h i AH
Xif 3k B AR A A% B i = A B X R 41. 9 4%, %
BN RBENF B RATTEE SN ERS T
Y RIB O . TS5 AR AT LS 3R &
TR LOX Rih B KA, [HAHX TH BRE,
AR e B HE - 2%, AR RIZBRAK, XAT
REA R A A %o B SR B Sy 3 19 5 X — SRR
P05 SRS [, T B MR R R b B B 2 i T
PAE — 25 75 S R A W B B B SR . AR TR S
(2003 ) BF5E & P PEL IS =X F 8% A SO R 8 3 X LOX
FIR R AR A 258 T K O 284 CEVEF 1)
BREMH . AFRMEERLEER, BARRLLE
HFRT LA S LOX KRk, (HHALEEIF A,
AR, XK AR PEITINE JA iR )5 LOX
FIAE RS FR 5 B G T 5 AT BRI 10. 9 £, TSGR
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MeSA 535 LOX HIAHXS ik & BAR TAMERF R
BRW, BhpiE S, XA Rl THMNE JA BT
EAEY) JA A1 JA (B 57 @ %, THME MeSA
FIREYBHZERR A GSHFBREZI SA K
i LA (Niki et al., 1998)

AOS 2 & MUK # BRI X B g, H Niki %5
(1998) 7EFURGTTHH & BL, SA BESEMIH] JA 498 W
wiEH AOS FEH M ERIK, WREHIHI JA F5F 1 12-
OPDA W4, TEASLHH, A0S 762 B P14 5
R MU A JA Ab38 5 AR KX BB T B
AL, TSN MeSA J57E 515 i [H] AR X Rk
BILTH O, [RIBLEDFFE ik & BLPG 16 & 5 R 3
TAEMRE TR LOX AEXT R R T A0S, " RER
B TEMY B AL AOS (55 &z, JAFS
BRESS5SEEERETIES SA RENTHE
AN SA A= KRR KR E R0 0, B34
FUFFET:, XFP I EME R JA-RREEHR 2 7 i
5 SA-RBRAHEAER, 45 B R RLE S MK
(Rao and Davis, 2001) ,

PAL 2R PNt i 12 i 5K B 8 1 R 2 ¥ ( Mauch-
Mani and Slusarenko, 1996) , & G AR N i) PAL
AT Rk B AE VU AL i 5o F R AR A SR = ik 2
XTHRRY 4.3 5, HERS 5P E REERIERF
B3 SA BiES RS, HZEA A THEAR
e, XA BERH TR H AR M- YR AR ER

IR, A BESERB, PLBE D w T LLg]E
PAL &M FH i (R2K I8 4%, 2003) , ZEABFFR
PAL FHRS 23R BRI HUAR 5 1 L 2 AR A AT Ry % BR
1.37 £%, B AR TP IEE IR SRz R R
K&, SMEME S YR MeSA 1553 5T L6 S IR 1
AL, WA LASS ISR Ml ep PAL Rk &, H
RORE R, BLLF(2012) BRI, SEHR
£ PRI . SMIR SA FIHMIE MeJA Kb3E 5 AR I
o PAL RixB&¥FE, BANRESYRBERESEE
BT, HERSAMRER -2, HE
HFXRTBBA 2, AJREH TREHR ST
8 5 [y R 7 2 B AR AR R AU o

PR-2 7E R A o [ B8 4 L BE | X 0990 JB i =2
MMHEEMAERKSBRPEEEFTEZENERN, ¥
NH R —XKEZMWPE W EH (Mauch e al.,
1984) , HHIKf@= W ERE IMERN B AR ¥, 5
SHEY) = A B 8 2 b7 ( Ride and Barber, 1990) , 74
TEE] IR TS SAEMRIR N PR-2 A X KK
BIEFRHE — B BIMH . (B4 HE/NE

BUE R R T SR SA 55 MO I R R A G R
(Zhu-Salzman et al., 2004) , 545256 R 1545 B A
A, FIRERH T/ = X R B0 R A
), AT BB [ AF S R0 B T 15 9 Bl A S LA
M3 K . UGS PR2 REABFAREEX
MR 1.37 £%, H'5 PAL Rk B W Z B EAMFE,
L ZERRXEFFAIRES PAL RIBEMZL
R AFFIERIL, SMNE MeSA B 41 T PR-2
HIAEXS IR, TAMNE JA ZEBNMFE R E —EZ 2
i, UEEASMIE JA SREEDIHE SA 55 #% FiBR,

AR, VAEH SIRERIE TRZ JA X
SANRESBRE, XWKAGES AL
YER . SN JA B8 MeSA B3 5 B URE
J5 b7 0 5k BR] ) 2R3k AR A1 L B R AR B, LOX,
A0S, PAL I PR-2 3% 4 B EH Y R 22 E K
W, BAUHZEEF K #—A, 10 b5 e 53
A2 B A B RS R R R 25 R, B
[F] B R YRR R R AN AR R], B DA R 4 S ) 25
PR 2R 1% B A A T I E

Bt BTN RFRL R FEHHE LT ER
EECR Y &S L &
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