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ZHIT W % EXE

(R E O B2 R 55 e W R MOV BIFSE F , 39T, & FH 311400)

i E.da ¥ RNA 423K cDNA AR 5K %, & 5 cDNA-AFLP >4k &, &R KM, KA Mse | =
EcoR 1 By 3h, A5 38 = M A lE 15 ASAE A sk B b I 3080, A R 1 ik 09 3| it A7 47 38, TR AR F B Ao
% AMRZHOIE AR, AR 59 AT HIKFFL 1160 % TDFs ( Transcription-derived fragments) , =
FE P 128 £ 34T 5 3543 102 & 7T 5 %), GenBank &[5 4 JG014357 ~ JG014458 ., BLASTN/X
B R At & I 87% 49 4 /2 NCBI 38 & P A KB h A Skt B R 55 ; P 2 & TDFs 5 5 Tak 5
IS ZFBEKF (TDF0073a) A4 % B4R L WAk H R4 (TDFO139a) 485, 7] 5 #7 & 9 TDFs
xR A B 6 T B o B A E S 698 S AR, cDNA-AFLP 5474k & 8932 5 & TDFs 53] 5 #7 4 it —
T HAEREAMARAR RIS ZHEFMAES TR ELT LArl,

SEgiE . 8 2 cDNA-AFLP; 7| 45 7% i% ; TDFs

ESTABLISHMENT OF A cDNA-AFLP SYSTEM IN Oncidium Orchid AND TDFs ANALYSIS

GONG Mao-jiang TIAN Min WANG Cai-xia
(Subtropical Forestry Research Institution, Chinese Academy of Foresiry, Fuyang, Zhejiang 311400)

Abstract ; The cDNA-AFLP analysis system was established in Oncidium Milliongolds with young leaves and flower buds
as materials after a series of work, including total RNA extraction, mRNA isolation, single-and double-strand ¢cDNA
synthesis, Mse I and EcoR I digestion, etc.. The results indicated that the ds-cDNA was digested completely by Mse |
and EcoR I in 3h. The fingerprint map with high abundance ratio and polymorphism was obtained when the ligation
products were used as templates for pre-amplification directly and 15 times-diluted pre-amplification products for
selective amplification, using the 114 primer pairs that were gained by screening all 576 primer pairs, as selective
amplification primers. Approximately a total of 1160 transcription-derived fragments ( TDFs) were generated with 59
primer pairs. Among these TDFs, 128 were sub-cloned and sequenced, and 102 readable sequences were produced.
The sequences were submitted to the dbEST in NCBI, and the GenBank accession numbers are JG014357 ~ JG014458.
BLASTX/N analysis showed that 87% of them had identity genes with functions already known. The TDFO0073a is
probably involved in ovary development, and TDFO139a is likely to play a role in floral fragrance diffusing. Sequence
analysis revealed that the floral differentially expressed genes had putative functions involved in many different fields of
plant metabolic activity. The establishment of the cDNA-AFLP system and sequence analysis the TDFs in Oncidium can
provide a platform for cloning the genes that involved in flower development and further understanding of the molecular
mechanisms underlying flower development.
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c¢DNA-AFLP ( ¢cDNA Amplified Fragment Length
Polymorphism ) J& Bachem %U‘ 2 4 1l ) —F AFLP
BT mRNA 3K 22 500 B iR, HoAT AT S ik |
R R EEVEL, R B T T SE B AL,
T A AR S AT AT RGBT, TR 2
ik S A BT B, R cDNA-AFLP 47 R,
Goupil %5 Z3HT 1 35 B 5 F7 A4 K RLTAR B R 3o 72 v 1Y
ZRFGRIEN IFRAG T 2 MK R P R IR
BB, Hsu 5557 FURAMAT T b0 2 B 2 R0 4k 40
JRLTCPE ZR 78 AR R AL 2 T BRI R GA Ry 2R B, R L T 5
ARTE B A RUR AR HRe 57 3K 1 TDFs F1 2 7R (A4 i
Toth 278 AR AR T Re S IR A TDFs, FH SE 38 S5 7 2R
JE LR A A 2 AR D ST TR E Y
cDNA-AFLP ZHiiE %

R Y D R AR — HAEIE
MURE 1 HCAE TR AL O T A, e 35 5 8 8 5 A B R
Mo IR BE R A & B AT R BT Y A S A
PR DL S I AEIE 25 B TP A () 7K 2 W s A i 4
PR TARAFRIM R, SO0 2R R R 2 —, B
A TR = RHEYIAEZE R a5 . AFTE LSO 22 4B 5
A L T RE R cDNA-AFLP S3HT 1R R, 3518 T
1o IO PR 36 S I X TDFs 647 2 50434, LA A
b2 SO REAL R B ARG A, $8 7R A8 & B R i 43
TR 2 LA

1 ARSI

1.1 ##

DL PHER D bel 2528 /R SC0 22 R | T4
( Oncidium * Milliongolds* ) S #4 HE, AR A< 52 56 %= %)
SO 2B AT BB Y S WL 45 2R B A ] R/
RIAEZF 5 SR E B (1) BER/DNT Imm BIAEZF
AbTFAERE R ; (2) HAR 1 ~2mm L
PEATAERIREER 734 5 (3) ELAE 2 ~ 3mm AIAEZFAL T
BEHIE R (4) EHAR 3 ~Smm AL TAER B
R ; (5) HARKT Smm BB fE4 H AR
AR, ARETT, AR K F BB R T
JE AR TR , I RAE T - 80°C # 1., [l i R4 g 1
T
1.2 &
1L.2.1 BB E  BOAFE LT B RRAS 0
FEZFFNIT 45 3 ~ 5, KFEAE A RNA ;i 2. 0 125
BB RNA, 2R H PolyATtract mRNA Isolation
Systems i 7] & 73 % mRNA, cDNA 1 & Bk M

Universal Riboclone ¢cDNA Synthesis System &3] &, XX
IR FH Mse T Al EcoR 1, SR AR Z& (50ul) : 10 x
EcoR I Buffer 5ul, ¢cDNA 20ul, Mse I 10U, EcoR 1
20U,100 x BSA 0. 5ul,ddH,0 FEZAZE 50ul, 37CiRE
3h,65°CHAH 20min 1LV, EcoR 1 #23k ADE J¥41
J 5'-CTCGTAGACTGCGTACC-3'/3"-CTGACGCATGG
TTAA-S"; Mse 1 4% 3k ADM J¥ %1 4 5'-GACGATG
AGTCCTGAG-3'/3"-TACTCAGGACTCAT-5", #3k i
RZ (20ul) : T, DNA Ligase Buffer 2pl, ADE F1 ADM
(10pmol/L) 4% 0. 5ul, T, DNA Ligase 400U , ¢cDNA [if1]]
FE 16l Z i 30min,

1.2.2 RBAEBF L VS Y ot 153k
HAMAHY MOO/E00 HEATHIY 34, PR R (50pl)
10 x LA PCR Buffer 5ul,MgCl, (25mmol/L) 5ul, dNTP
(4% 2. Smmol/L) 8ul, ¢cDNA AR Sul, 5[4 MO0 (5'-
GATGAGTCCTGAGTAA-3")/E00  ( 5'-GACTGCGT
ACCAATTC-3") (10pmol/L) £ 1ul, LA Taq 2.5U,
ddH,0 *E %5 £ 50pl; & W 2 ¥ ( BIO-RAD C€1000™,
Thermal Cycler) ;94°C 48 3min ;94°C 2% 30s,56°C
1Bk 60s,72°C ZEfH 605,35 AMIEFR; 72°C ZE 4 Tmin,
Ty 18 P W R 15 AR IR AT,

1.2.3 AFRTEINHimafFry g SIYH
PP A R (50u]) ;10 x Buffer Spl, MgCl, (25mmol/
L) 3pl,dNTP (4% 2. 5mmol/L) 4pl, #i#z 1. 5ul, 514
MNN(MOO + NNN)/ENA (EOO + NNN) (N f{FE (T
B3E) (10pmol/L) 4% 1. 5pl,1Taq 0. 25l ,ddH,0 E %
2 50l ;2K H Touch Down PCR JZ I 2 ¥ : 95 °C i A 14
4min, {13 MEF K 95°C 30s;65°C 30s;72°C 60s;iH
KR PEBENMIGERFEAR 0. 7°C |, J5 24 MG K 95°C 30s;
56°C 30s;72°C 60s,

IR 1 5 | 40 % FH R AR AR AT R FEPE 3
PERRMEY R R R N AR T 5 51 i pd AR IR 6%
PR SR N M IR G e FBL DK 73 B 4 1 P ) AR L B 5
1.2.4 TDFs &9 el 2oml B K 5 D9 4 Ik g o e 1
100 ~ 1000bp 2 [B] ) TDFs ( Transcription derived frag-
ments) YI'F JKFIEBIC, FHAHRBG W) AT H9 3 9
HR R S5EBEVEY A, RN R A 95°C , Smin;
95°C 30s,58°C 30s,72°C 60s,40 5K ;72°C 10min,
FEA 494 7 W) 22 2% BiBE W R JE HL VK 43 B9, AxyPrep™
DNA Gel Extraction a7 &5 [0 577, [0 7= 9 3% 4%
pGEM-T Easy Vector ( Promega ) Z{& | ¥4k DH5a K%
FFEE . 2805 FIBRERf i, BRI 7% PCR 48 , HCBH 1 v B )
F . P45 T BLASTN/X 4347,
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2.1 3T cDNA-AFLP Sk B Y& 3T

2.1.1 BB H A B RNA A 28S.18S F15. 8S
3 5 (I 1-A) ; 0D, /0D, fHTE 1.8 ~2.0 Z[i], 3
L RNA SE%8 M F1 4 B0, mRNA LUK 2 9k A%
WA TR EAE 500 ~3000bp 2 JA] (K 1-B) . Hifk
FIUEE cDNA A AR Re ARz 21 7= 4 (& 1-C) , R )2
B sl e o WD) M) 51 53 A T 100 ~ 1500bp Z [8]
(Kl 1-D) , o K5F DNA, UtBHEEY) 3h ©0F cDNA &
STIHAL , BRI S5 S Y BOK

1 1 2 2

288 —

188 —
2000
5.85 —
500
250
100
1500 —
500 —
1500 —
500 —
100 — 100 —
1 WIS R &
Fig. 1 The preparation of primary template

A K RNA 19 SR REEER FIKA s B: mRNA 20, 1762
2.1 C: oDNA HUEE BB S 1, 1. AEZFH—5E cDNA;2. 48
ZERUE cDNA ;3 A48 —HE cDNA ;4 . 30 cDNA; D XU
DIBRE SRR IN , 1 . 4E2F ;2 : 71 ;M : DNA marker

A: Detection of total RNA extraction by 1% agarose gel
electrophoresis; B: The result of mRNA isolation, 1; mRNA from
flower buds; 2: mRNA from leaves; C: Synthesis of single-/
double-strand ¢cDNA, 1 first-strand ¢cDNA of flower bnds; 2.
double-strand ¢DNA of flower buds; 3: First-strand c¢DNA of
leaves; 4: double-strand cDNA of leaves ;
electrophoresis of the digested ¢cDNA, 1. the digested ¢cDNA of
flower buds; 2. the digested cDNA of leaves; M; DNA marker

D. Agarose gel

2.1.2 REFHHE  HE 2 AW, PG A A
100 ~2000bp [F A, HAE 500 ~750bp {05 H AP 5 15
SRR UL TR BE NS O BB M G R A R A A
M, KT B =R RE 1S ARAVE R RABEAR

2000 —

1000 —
750 —

500 —

250 —

100 —

P2 T L DA
Fig.2 Agarose gel electrophoresis of the
pre-amplified products
1: #62F cDNA T4 17952 it cDNA Bidy 48747 ;
M: DL2000 DNA marker

1: the pre-amplified products of flower bud ¢cDNA; 2 the pre-
amplified products of leaf cDNA,M: DNA marker DL.2000

2.1.3 FlMpimk BRBFMHY 3 LA 100 ~2000bp 43
THEEENA 20 404 B3P 38 55400 i 5 [ ) 0 1R R 4
PEY 518, A 0H A 114 X515 A TRk, P e
Y% PAGE 4y 55 25 5 & 3, n] W=y 4 il 430 3
FREAL. (1) ZEM A REZETP A RaA (1) HAEdk
ZERIs, AR b ANERIR (i) R bRk,
MPEALZE TR RIE . AW T 1 5 | Y RE IS 3R A5 2%
WER SRR,

2.1.4 TDFs e Aom 5 & 4-A J51% E + ATC/M
+GCT 1) 4 45 TDFs Fi-P W45 4 N f0A Ry
B UO SR R IAT . AR BT, B
SEMEH TR S 80% LU I BEAL BRI, H TR
PCR I 25 SRR P AW h REZH0EWAH HIW
TDFs 7 BeryBAMEsERE (& 4-B) , ml T %

2.2 TDFs &%

FIIH 59 %21 #1iE1T cDNA-AFLP 2347, 2315 24
1160 4% TDFs ,“F-Y R X5 5| 9 294 3 1 20 45, KEEFE
100 ~1000bp Z 8], o 98 Z&43 B AL ZE (67 4%)
bR (31 %) TS RBFW, HEKWEHEN
8.4% , ¥ 128 7% TDFs dE A7 [l e b ¥, 75 2
102 4032 ¥ %51, BLASTX/N %45 5 iR, 100 4%
TDFs 78 NCBI £ 4i8 4 v 66 $8 21 2 A5 4 v R U8 1 1 )
G, Hodr 11 48 [REFFMEIIREAR AL 5358 2 5% TDFs
OB RARNRIIE TS, 5 E TR R T
SCO NGB AR AT e B A it — 2 M, #
751 #2538 2 NCBI 848 /% dbEST, GenBank & 5%
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A B C

FLFLFLFLFL

750 —

100 —

3 EREIED 3 7 ) 3R 94 IS M B e Hh K
Fig.3 Isolation of selective amplification
products by PAGE

A: 51 E + GAT/M + GCA;B: 5% E + ATC/M + GTC;C: BIM E +
ACT/M + TAG; D: 5% E + TAC/M + AGC; E: 514 E + TCA/M +
CGT;F. AE2F cDNA MY B~ 8 L. i - cDNA S EEMEY 1790
M: DI2000 DNA Marker; 1 : fEAEZFRIM Jr spfA k9 4000 ; 11
TEALZF A 3k FE M R b B FR M A1 s 1. e Py 3Rk 7
AEZF A Rk M 4
A primer E + GAT/M + GCA; B: primer E + ATC/M + GTC; C: primer
E +ACT/M + TAG; D: primer E + TAC/M + AGC; E: primer E + TCA/
M + CGT; F: Selective amplifying products of flower buds ¢cDNA; L:
Selective amplifying products of leaves cDNA; M: DNA Marker D1.2000;
i : TDFs visualized both in flower buds and leaves; ii : TDFs visualized

in flower buds only; iii : TDFs visualized in leaves only

P2 73] microsatellite
IhEEAH unknown
1Y% [ ¥ stress response
AFLP marker
[l #8 R+ 1 no hit found
L4 %1 non-plant sequences
40 32 % e 4% %) transportation
8 [ A & R %1 protein fold/destination
A5 cytoskeleton
LT+ gene expression regulation
{5543 signal transduction
e dit energy
A5 metabolism

K4 TDFs [FIURHH (A) K74 PCR A (B)
Fig.4  Amplification of TDFs excised from
polyacrylamide gel(A) and confirming T-vector
single insertion by PCR detection (B)

JG014357 ~ JG014458, F* 1 /N T # 4> TDFs ¥
GeneBank B 5%5 JP A1 B K [R) P54

W5 BLASTN/X [R] P o X () 45 28, TDFs 43
B 13 28 AL RAR I | A0 s iy S it S BN A
MM (K S), fEXEFA) o, ThEE B H B P8
87% , I 5 Fi AR A AR CIE A (25% ) FiI
SRR (23% ) .

3 e

3.1 30 cDNA-AFLP R ZE T

TR A AL RNA 2 ¢DNA-AFLP 4307 il S 4 22
— o ARSI SR A e R I B RNA 4l N 5E
PERS B e 2 cDNA-AFLP ZMBT8Esk o Ul 4 16
S cDNA-AFLP FAR M 5 —HZ 1, BN N6
A AL — WA L A R — ARG A A, TR

25%
I

0% 5%

10% 15% 20% 25% 30%

K5 TDFs Zifgsr2
Fig.5 Functional classification of TDFs
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&1 #BS TDFs i) GenBank &3R5S FIIRKERRRELLXER
Table 1 GenBank accession numbers and fragment sizes of TDFs, along with their homology
FrENE i
e ks R FIIERE ) (GenBank 3% KR E ff
GenBank length . .
TDF No. . homology to gene ( GenBank accession No. ) organism E - value
accession (bp)
SETCRFEARAR G B (EU442614. 1 fi S lated to seedless trait of
TDFO073a  JGO14359 121 f%f%ﬂ HEARAAS T B (EU ) a fragment related to seedless wait of o " le-14
ruln
TDF0084a  JGO14360 187  GTP ¥#AfL/KfilE I (NP_201235) GTP cyclohydrolase 1 Arabidopsis thaliana ~ 2e — 14
TDFO0139a JG014364 221 T F&IMEA BB eugenol synthase 1 Petunia X hybrida 1.7
TDFO140a JG014365 186 o - HEEWHEE (ADU20406) alpha — mannosidase Capsicum annuum 4e -11
TDF0O165a JG014367 310 REE 2 s (XP_002281683. 1 ) transportation of sucrose and glucose Vitis vinifera 0.73
TDFO171a  JG014370 224 IREHR o - HEERETES (XP_002512839 ) lysosomal alpha — mannosidase Ricinus communis 6e —24
TDFO179a 1G014372 190 JEFESE 11 D1 #H (PsbA) (AY433956. 1) photosystem 11 D1 protein Pyrus communis 2e -04
TDF0233a JG014382 312 2 I R A R B (ABOI15564 ) cysteine synthase Glycine max 5e-28
TDF0255a JG014388 300 BEAE ZRE 7R it (NP_001147947. 1) lectin - like receptor kinase Zea mays le =26
TDF0257a  JG014389 160 FEMIHF 1 - (XP_002523210. 1) elongation factor 1 — beta Ricinus communis 2e - 12
SORBIDRAFT i #l Z& 1 ( XP _ 002463429. 1) hypothetical protein
TDFO2 14392 1 - S jc 4e -
0265a JG01439 05 SORBIDRAFT Sorghum bicolor e-05
TDF02892a JG014408 246 ARF - GTP BTG H (XP_002523190. 1) ARF GTPase activator Ricinus communis le-22
:r/Th b PPK1 BAB02708. 1) serine/threonine — in kine
TDFO3042a  JGO14415 203 ls);rlz ] sr HH R 8 (BABO2708. 1) serine/threonine — protein kinase 0 o iliana 4e —05
TDF03044a JG014417 342 GTP 4558 H (BAD35220. 1) GTP - binding protein Oryza sativa 6e —12
TDF0311a  JGO14419 153 FEREPEFF no hit - -
TDF0353a  JG014422 239 o - fHEEEE A (ABF93610. 1) alpha — adaptin Oryza sativa 2e —27
TDFO3S4a  JG014d23 217 0 1.6 - SBEFRMEAT A mRNA (EU97SSSL 1) Fructose - 1,6 - ) mays 2e-24
bisphosphate aldolase
TDF0369a JG014431 247 PP H 70 (ACO71287. 1) heat shock protein Triticum aestivum 2e -28
N R Pis 1
TDFO370a  JGO014432 151  NADP*EJEEEZEMIE T (Q41014.2) ferrodoxin NADP oxidoreductase (;j::; sattoum 8e - 06
TDF0383a JG014438 174 SR (ADG58078. 1) transcription factor Lycoris longituba 4e - 13
- Acidithiobacillu:
TDF0392a  JGO14441 343 FHE[] MobS (P20086. 1) Mobilization protein mobS cuditiobactifus 3e-13
ferrooxidans
P . P salicin .
TDF0398a  JGO14444 269 B — MA@ 1 (ACI03399. 1) beta — tubulin '”;L:“‘ B PO 1
cordalta
TDF0405a JG014446 235 TMS JEEH (ABF97020. 1) TMS membrane family protein Oryza sativa 3e-11
TDF0411a 1G014450 168 Cu/Zn JBEAEALEG ( ABI34607. 1) copper/zinc superoxide dismutase Musa formosana 4e-14
TDF0462a 1G014457 229 Met A B (XP_002338954. 1) methionine synthase Populus trichocarpa 4e -05

SBLAE R R 6 ASHT 4 AT RE 2H 185 A7 o A5 86 B TE
A eDNA 73 A 1 ARG R AR 7 A R TE
Hii A 7 R TR s B A 1 AR 5, Y
e KPR #7535 mRNA Y, Bachem %57 EcoR 1.
BamH 1 1 Pst 1 5 Taq 1 1 Mse 1 FEHLZH G, UL Eh44 5
P2 cDNA W) R TR 205 R g DI SSCR , & P45
HAATEFN2E S IR B N T 1l BAT AR T g . A
¥R EcoR 1 /Mse 1 754k 3h, 25 5320 <DNA i) 72
g3 RIHANZAN AR BE 98 P BLAR 1 48 SR . 519
(LR HL R e 4 S0 RGBT i, R R UE S SR 3 2k iy
EE MR 28, P m U 25 S AR B N 1 R
AWFFEI 576 X 51 P ifE T 114 X038 3300 2= /Y
GIE7/

TDFs RIS 307 3k 58 v a8 38) ) [ A 1] i e

PR TRE B 2 R E &Y 4, Bachem 45
P AR R S 1 37 I — A B ok
GeiX IS . AHIFGE IE 2 51 T A5 7 ) 2ty | e e
Y 25 R LB A A TR &A T, XUl
HIH I TDFs N & A 1 22405 Fifsl N5 9 H
M FA AR RS Y S B8O A 2 A Ak,
I, IR 3G = W h B 1 R S A T DU

3.2 TDFs F3&o#

AW 5% 3K 5 B9 TDFs JF 51 41, TDFO073a Al
TDF0139a 4y 2 A~ 6 ¢ 7 3R 3k i Be, 2 f TDF0073a
(F1) 5K (Citrus reticulata) 552 TCHFHARAH %
1) EST J75HAT 949% Rl S 52 TR PR AR (T2 1k
FEIEH TR ZIEEN T T AT KRR, &
SZAGIE IR ISCE 2GS W I TDF X35 i
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FEHFRE S O =1 R B A L, TDFR0139a (£ 1)
S5 (Clarkia breweri) T 1M & W HEA 78%
[ PR S T A — o JC €8 B B DR A, A
TR FAE TR AL SO 0™ Bz
TR R A R K HE D, S0 s T A
T AL PR AT R - AR PP R AR IR B ) 6 B
1%, TDFO140a. TDFO165a %% TDFO354a % (3 1)
HR A SR A B AR G B R i B, T RES: 5T 4K
AR BURBE A, A HE R R ERAE
AE AR SN PR NS5 0 7 PR A B R A 3%
IR R I IR DG A T RE S
R TSRPS0 4, 1Hh, TDF0255a
S E SR FE A 52 R , TDFO3044a 4D GTP 454
1. TDF0353a %% o- % & 1, #5554 &
BT X SRR 1 R R IR BEIIE K B W K
HIE SRR, 5 TDFs 4ifd % 5 H 7 FTEi ok
BRI FEA A 745 B AE R B AR SR i K]
(Y SN B PR A

#R4r TDFs 5 50 A= W) 8 (1 BT Fr B B A v [m)
Pk, 40 TDF0392a (& 1), 5 A 1k W Bk 6 #T W
(Acidithiobacillus ferrooxidans) Mobs 2 1 E. A5 % & [F]
T, I g e HoAb A Y H A & 8L, 41 Mondego
VR cDNA-AFLP HRFERIRE ST AL 2Eh & B T 1
ANEEEE T 23 H ( Translocase [ mra Y) F1
TR T HAEEEIT AT RE . I 2R PR P R 2 S
O PR DRE AL

4 &g

#S7 T HASE [ cDNA-AFLP 43 M7k % . AR &k
175 RNA $2H0 mRNA 4355 & cDNA W44 s, LA
EcoR 1 /Mse T i1k cDNA 3h, I AL r= 4 hna k5 B %
FHVES SRR, Ty 34 7= 1 15 A5/ e Btk
R, 225 | W IRIS T 114 XFRERRIEY 1514, 1k
FEVEY 1 71 20 5 TR 07 T P 6 g P K 4 5 T i ety
MR T-20 A, 288 P B PH M e R A i

FIF 59 XF 5| Pyt AT e B3, L3R5 24 1160
% TDFs, H 1 98 S5 M AE2F (67 %) MM (31 4%)
()22 55 3RIR %A, T RART BN 8. 4% ., Il s
128 %% TDFs, MF455) 102 &0 2751, FEo1aHr &
ARG 2R R S 3R S R ) T BBV BAR W A= i TG sl 1 %2
G, AWFREE ] it LR A AR B R B A
RHE R B At
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