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BT R % I ¥ U8 B4 B4 % 1 (ARABIDOPSIS DEHISCENCE ZONE POLYGALACTURONASE
1, ADPG1)Z ¥l g I BT o6 F 64 Rk B, ADPG 1A AR 384 45 R A T VAEF30& Fecerl B
4K J% #2 48 % (pathogenesis-related, PR)#k & 49 & ik . {2 ADPG1Z 4ol #t cor B30 E T %5
REGHARRANH RFE, AdFA L T EG, Tk—FRITADPGI A5 corl R EARK
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BERNA, 4 BmRNA, & B AAECDNA, 1R AM B R4 A B An R BT, #3545 B A pGB-
KT7-AtADPGI, #AT B 8E N, 56 R BT E LB B2 S mR, 72 3]1/5ADPG]
A8 ZAE ) 49 1% 3% % & AtGRPS, h it —F Bt LA S A5 0 #p R i3 A2 5w T ek,
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Construction of Yeast Two-Hybrid Library of Arabidopsis thaliana
and Screening of ADPG1 Interacting Proteins
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('College of Biological Sciences and Technology, Beijing Forestry University, Beijing 100083, China; *National Engineering Laboratory for Tree
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Abstract Cellulase, hemicellulase and pectinase play critical roles in the fruit development and ripening.
ADPG1 (ARABIDOPSIS DEHISCENCE ZONE POLYGALACTURONASE 1) is an essential pectinase for silique
dehiscence. In addition, the ectopic expression of ADPG/ in xylem can induce the expression of PR (pathogenesis-
related) gene in Arabidopsis ccrl mutant. However, the mechanism of how ADPG1 promotes the release of elicitors
in ccrl mutant and induces the expression of defense-related gene is still unclear. To explore the role of ADPGI in-
volving in the release of elicitors and the induction of defense gene PRI in ccrl mutants, the interacting proteins with
ADPG1 were screened. In this paper, the authors extracted the total RNA from wild-type and ccrl Arabidopsis. Then,
the extracted RNA was used to isolate mRNA and synthesize double-stranded cDNA. The primary and secondary li-
braries of yeast two-hybrid were constructed successively. The bait vector pGBKT7-AtADPG1 was constructed and
tested for its self-activation. The pGBKT7- AtADPGI was co-transformed into yeast competent cells with the second-
ary library, and a candidate protein named AtGRPS that interacting with ADPG1 was identified. This study provided a
basis for further study on the involvement of ADPG1 in plant defense response.
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5 2 FL W 8 R I (poly galacturonases, PGs)/&
— R AAE T R R IR K e, AR
Boe i RS (R R M, A 2 PR A, MDY AE R
TREL HEW SEREO FHTI OREIL B
B, BB A R 5T . PGSR B T SRR iR
(R d fa— 0, U1 AL 32 55 H R U R - FUE I R
(oligogalacturonides, OGs)!"* "1, 1R #5PGs/K fift 77 X
AE R AN ], Arg o N =Rk, W) 2 58
- LA R B (endo-PGs) 4P 22 58 21 7L WE 5 R g
(exo-PGs)Fl 5, 2= ¥ 2 5 - FL W 8% R B (rhamno-PGs,
RGs)!''", PGsZ 5 (1) R B B Mg AW S 3] 71
VIS E TG o BT RS, 18w DL 4 i
BEZER AR, T BUR ST,
FFIX 2 58 FLME RS FE 5 1 (ARABIDOPSIS
DEHISCENCE ZONE POLYGALACTURONASE 1,
ADPG1) 24U B 71 H1 18— Bl SR IR R B, V925 NPGs
R EF 7K A il 23 e 2812021, K i 25 B Hendo-PGs,
V25T RN IR, Bk R b 4
BEMS AN SRR o3 i S i A, H D) Re e R 2 F 3
25 R SEANRRNTE B i 7 9 /DB . ADPG
() IR R Hh T 16 26 F R A SR 1K 24T [X (dehiscence
zone, DZ)*24, XFADPG 134T ik A5 2 3 B K I,
ADPG 't 5o AE M FE 52K BIME S rR g i i 21, H IR
LB FEA AR R B R AR IR N, bRt A, 7
TEAEHT B4R 2 vh R 7 i 3 X A Rk, 7EH
B T, A1 MADPGIE AR (ADPG23E A .
ADPG1HMADPG2 CL# E B 52 40 Fg T 1 R IT 2T e
5 1) SR G20, 2 AR 3 s SR S A SR Ap - i Y& 7
AELER 7> DIRE TR
B 1 5 M 248 i 1) SR B it b, AtADPG LRV )
EREP B SR o AR D2 P B S R A 4 R R A
TR AR NAR 28— 8B 4k, HFEHLAF4ER. b
AoER. RIRREAEREHR X IR L B QAR iR
FIATIE, 2 XU 20 f R (1) 4540 % e B vk, M RE
TR I AT A= ) 45493 AH 9% 43 ¥ 155 3 (damage-associated
molecular pattern, DAMP)/5 =, 2t 11 175 5 48 4 5 18
SR B RIEP, FOF it 7T R W, AtADPGIHE R i 3=
TR TS 5B AYEE SRR, £
B A4 RURLRE I 25 FHADPGI AR IE, (HAEE KRR R
4 B PR IMHCT-RNAi M cer] 225 R 1 25 Hp, 4630 31
ADPGI) K ERiE, iIXFEHCT-RNAIM corl AR F
FPREEDR FR Ak () A2 B B T AN mT B 4

i, A PRI DR R I8 R4 B BED AMP UK 7 (1 B%
S ADPG IHEAR B L RIB H AP,

ADPG IHE g — A 9 i 2R 58 78 g 1) B TR A
IR RTINS DL B EAR i B AR 22 R GE, X
SR HY TR M 5T 3R 76 40 i B 52 48 1 v f B
Pk, W FLADPGLE (9 HAE 8 1 A H AR L,
B AR R SRS AT A J5 2 A S 0 2 B 1 A X 2%
IR . AT F0E L) i ADPG i &35 1) L R
TrBERHZ SO, B B XU 52 1) 7 s 146 HL LA
HH, NWNTADPG1Z 5 40 it B B 98 3175 3 B 18
o3 B it

1 #RFEE
1.1 SRS

LRI (Arabidopsis thaliana) % N Col-0(Co-
lumbia) &M, HhFG T+ FRALMK cerl (SALK_123689);
pGADT7HIpGBK T7# 44 Jii i oK [ A 5256 =
Miner™ II ¢cDNA S & #4 2 57 £ 11 H Invitrogen 2y
#]; Oligotex mRNA Midi Kitly HQIAGENZA #]; K
JAT RIDHSabf #3700 bt 404
AEVEARA R A A BRI AR N VI IW FENEB A
A, FREPfu-DNAR A/, 202 My & KA
DNAFRHGR A & RN B, B e b e
DNARICRF & v B R A e R & 3 R
RAEFHAE RO R A A X-a-gal. B EEE ALK
PG E FRR G R R AR AR RIE
#(Kan). ZFHHZR(Amp). Trizolidif]. 50x TAE
G B b S = B BR A F]; DL2000 DNA
Markerl¥ b5 SCAEESEAE MR A R A A 5104
B~ DNAMF B A6 5 R YRS A PR A 7 56
1.2 XEREE
12.1 RNA#RERAmRNA LSS  RIFEADPGI
TEFUFE T A [R] 2 A 0 3R 1 e 28, I SR i &8 AR K
AJE ) B AR BB R ST AR AT AR BRI AL R cer]
RAZRI) ZE R FFACHART S5 6. H Trizoli& 1R HUR
A MBI ERNA, #% 8 Oligotex mRNA Midi Kitij
BB 34T mRNA ) 2> B 144k, M ELHI10 mLA
A, FH V%35 R W B A H ik W, 647 3 & VEAS, A
T8 EREA.
1.2.2 A IJE (Uncut®! ey % [ Clone-
Miner 3 ¢ #4) 8 3570 & 10 150 B 15, K 2 2 4tk ) 1)
mRNAFFAT R 5%, KK icDNAZE — 26 BEFI 2R —

; Clone-
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Table 1 Primer sequences used in this experiment
EIEZE2 SIFFFI(5—3)
Primer name Primer sequence (5'—3")
M13-F GTAAAA CGACGG CCAG
M13-R CAG GAAACA GCT ATG AC

pGADT7-DEST-F
pGADT7-DEST-R
ADPGI1-F
ADPGI1-R

TAA TAC GAC TCA CTA TAG GGC GAG CGC CGC CAT G
GTG AAC TTG CGG GGT TTT TCA GTATCT ACG ATT
CGG AAT TCT TGA GTA GCAACG TTG ATG ATG GAT
CGG GAT CCC TTAAGA GCATTTAGG AGAAAC GGT G

255, #cDNAS = HEattB1 58 41 322 3L 3% 4 5 X cDNA
AT 903 8 WA, H WS IS ) cDNAFIpDONR222
BARHEATBPE AL B, P i AL 0 T A
KW AT EDHI0B/E 2 A 4. B 4k Ji5 41 v Ji vt
10 pL, FiBE100£% 5, MHECHIS0 pL, F350RAGE
LBFHe b (& AR i Kan), 552 K06 FhitE, 3647
AR Y€ o BENLBRECEAR b 244 ve Bk AT 1 7%
PCR% €, L5 Y AMI3-F, R 5% WM13-R(#
1), SS9 FA 1 %o3at R B 6 s LBk AS I . B2 TS
JE J 7% 8 (CFU/mL)="F- & I ¥ 5 B /50 uLx100£5%
x1x10*(uL)o 3Lk 75 5 (CFU)=CFU(mL)* 3 i
B R AR R (mL); 25 20 2R %= 21 il o Hi/ v B R B
x100%
123 RABXAEME  KEEHEUncut 3% H
P15 773530 CCRE AR % 55 7%, e ks, MDA
L KRG I, J5 KE 5 pGADT7-DEST#E 47 LR 5 41 [ I,
HL AL K AT B DH10BIER 52 25 41 iy, BRI IR RSP
SRS PEZS . LR AR B 4 5
% PCRESE I F3iF 51 ¥ NpGADT7-DEST-F, i
51 ¥ NpGADT7-DEST-R. M B ¥ $2 B ki FH T
Je BETERERUZRAE o
1.3 #lMEITADPGLFEH ARME. SHME
BB

MTAIR M3 b N84t rd SR ADPGIFE N P51, 2=
FLADPG I [IN-%ii 5 5T 51 . LALRE 7+ R A cer]
ZEIcDNAN ML, 1% $EEcoR TFIBamH 1iX 24N )
A, Bk [FVR E A Ry e 51 B S RAD-
PGI1-F, Niif51% ~ADPGI-R, H &% BB ETPCR
KB, T ADPGIT B, [HIPCR™ ) fa, 5 X
Y15 WpGBK T 74 44 [R5 5 20 7% 4z, #4k K HF 14,
i 326 BH A4 52 %, DNAW Y, 3R 15155 15 2 4&pGBKT7-
AtADPGI.

PR HCE REGold B PRI 28 T YPDAY AR |, %
7 PR ) 2% T BEY2HUEK 32 75 48 i, L5t KipGBKT7-
Lam/pGADT7-T R BAMEX # . itk pGBKT7-53/
pGADT7-T 9 BH P X RE L 52 KipGBKT74 75 200 i
pGBKT7-ADPG1/pGADT7A H ¥ is A il 41 3k 47 Je 5%
1k, TUZH 15345 SD/-Lew/-Trp/X-a-gal(DDO/X) |, H
O 41 57 ¥ A7 £ SD/-Lew/-Trp/-His/X-0-gal(TDO/X) Al
SD/-Leu/-Trp/-His/-Ade/X-a-gal/AbA(QDO/X/A) %
FrkE b, 30 CCIHIR B FRAH B B 55 I73~4 R, WEEL,
R
1.4 BERPWZAZ L EHIE

1] 2% T 6 V) B B B2 AS 1, B4 10 pg pGADTY
XIEFFLES ng pGBKT7-AtADPG 1L #414k, JeifiAi
F-SD/-Trp/-Leu/X-a-Gal/AbA [E] #4157 5, H g K
£ R/N~2 mm, I 76K, ik~ HR b i s
PR B IR0 1% 55 77 HESD/-Trp/-Lew/-His/-Ade/
X-0-Gal/AbAFHR _E. 30 °CHi9E3~5K, WA KE
2~3 mm, PRECPHIE v R, I N SRR B R, E4T
3% BIE

2 ERESH
2.1 ERNAIZENEmRNARI B

K FH TrizoliZ: $2 UL T+ B A2 84 Rl cer 1 98 745 4k
58 I T 1 VR A RE SR, 20 351 I R IR L VK S,
28sH118s TRNASE JE Fl T8 [E 29 2 B2 11 L], 2% 7
TEW, RIS, U IRNASERUR &5 (E1A).
SRNAZ 73 B A4l AL 5 3R mRNA, B i BE 5
F R I 45 T S 7R 23 5 IRImRINA 2 R B 0 A, 4%
VAR AR ), K A E750~2 200 bp(K1B), #i
W B LA AT 1 000~2 000 bp. 2 B4 B 44k i
mRNAJI & R 4F, F 200 I mRNAZRIS X EEcDNA,
BEAT 50 9oy B R USCER, A N AR A R A
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22 HIRCENHEREE

¥ cDNA 5 #i/kpDONR222EHE B 41 J5, A K
JRT T, K10 pLAH B 5000 B 10015 J5 BLS0 pLikAf
FLBHR(&Kan) b, ¥ H 3000 B 2 5029 41 500
MER2A), M4 A ot B AR BV E FE R ELN
1.20x10" CFU. BEHLPEEN24 50 i E4T BV PCRAS E,
3o i R A M P AL ) 85 SR (2B, AR AE TS 3,
HHARNI6%, B [BIRNE T, 734G EL 000~
2 000 bp, “FHKE KF1 000 bp, 156 B SCHEE R B
HAR S, FERL, IERVIHSCEER, vTH TG
BEIR SR 2
23 REXFEEEREE

W 258 UF B B BRI TR 30 °Cit G 77,
HEAT ORI, S5pGADT7-DEST#H A3 TLR M,
A= L B A K AT EDH10B, 5 2020 ST 8 B o
10 WA B JE 7 M BE 10045 J5 BRSO uL, #: 47 TLB T

(A)

2000 bp

1 000 bp
500 bp

BR(FKan) I, K HIHEOE R R 2281 30070~ (K3A),
AR A 2 30Tt 45 20 R 9 SC P PE 75 5 29 91,0410
CFU. FENLBEEE24 70 FEBEATPCRAG I, Bt bt e
HaL KR I 25 S (I3 B) o, B2 2 R100%, Fr B/
A, FRAE R 22 e, BRSO (M) 2 S MR, 2%t
FARHART750 bp, FEL/3A{EL 000~2 200 bp, 1t HH
HEK B HEK, JPol e B RIF. 25 EArR, &
M2 BRI RMEL. s, AT Es:
B LA i ST
24 IFIEHEHESBRIER

W V) 145 5 Ik ADPG I3 R 4 1 J5 5 X
J& WIpGBKT7 H [F) 5 8 4190 74 4%, 40 K AT v, Bk
BHE v B i, 3RAS IE ORI, DAFURIpGBKT7-
Lam/pGADT7-T. pGBKT7-53/pGADT7-T. pG-
BKT7. pGBKT7-ADPGI1/pGADT743 5 K B 14 %F
FEL FHMEXT RS S8 B B BE A 2 e % 40 )

B)

2000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

A: PR IF B RNAZR RS F vk, M: DL2000 DNA Marker; 1: SIRNAF §; B: 4525 /5 mRNAF IR EEAL FE 3K, M: DL2000 DNA Marker; 1: 4 25

JE FRIMRNARE o

A: agarose gel electrophoresis of Arabidopsis total RNA, M: DL2000 DNA Marker; 1: total RNA sample; B: agarose gel electrophoresis of isolated

mRNA, M: DL2000 DNA Marker; 1: the mRNA sample after separation.

Ell SRNAKREUEmRNAK S E
Fig.1 Extraction of total RNA and isolation of mRNA

(A) B) M 123456 789 10111213141516 17181920 21 22 23 24

A WIS PR R AR S 58 B: W20 SO E 4 % 558 ; M: DL2000 DNA Marker; 1~24: 1~245 428 SCF 5 [ B 4 PCRY™ 4741 o
A: capacity determination of primary library; B: identification of primary library recombination rate; M: DL2000 DNA Marker; 1-24: clone colony PCR

amplification products of primary library 1-24.

E2 MRCEHERERE

Fig.2 Construction and analysis of primary library
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Y2HME BEESZ A 20 i, DY2H 35840 T-SD/-Lew/-Trp/
X-a-gal(DDO/X) b, H ¥ 2H 53 i A1 fESD/-Lew/-Trp/-
His/X-0-gal(TDO/X) 11 SD/-Leu/-Trp/-His/-Ade/X-a-gal/
AbA(QDO/X/AYK; 77 % I, 30 °CH; #£3~4K &, DDO/
XA DL 35 A, Horb A B X IR T v S S
o, AN A RTVE (F4A~E4D), PERARAPEXTEE . BA
PR, 2O RS0 R T, pGBK T7-AtADPG1 &)

B N BT Pk, TDO/XAIQDO/X/AM I H B 1)
oA K (E4EM EI4F), 15601 1% 15 18 & E £ Y2HE B
R AR TE S TS, TR AT I SR R IR
2.5 ADPGIE{EZERTHIERIIE

¥ pGBKT7-ADPG 15 Fir F1A4) 1) 1% BEXT 2% 58
S SR L i Y 2 HIRE BRI A2 A 41 i, % 4K )5 ESD/-
Leu/-Trp/-His/X-o-Gal*F-4R [ Bt 10045 5 7% 3~5

(A) B) M1 23 456 78910111213 141516 17 18 1920 21 22 23 24

At RSP RS B %5 58 B: IRGUSCE 41 3 %5 58 ; M: DL2000 DNA Marker; 1~24: 1~245 R 24 SCE 57 i B ¥ PCRY B 774«
A: capacity determination of secondary library; B: identification of secondary library recombination rate; M: DL2000 DNA Marker; 1-24: clone colony

PCR amplification products of secondary library 1-24.

B3 REXENEREE

Fig.3 Construction and analysis of secondary library

A: BN, pGBKT7-53/pGADTT-T, 47 AEDDO/X L ; B: [ 1R, pGBKT7-Lam/pGADT7-T, 45 AEDDO/X -; C: E#H ¥, pGBKT7, iR Ah
EDDO/X L D: [ i0F 92541, pGBKT7-ADPG1/pGADT7, i Ai fEDDO/X L ; E: H 0 S46:4H, pGBKT7-ADPG1/pGADT7, ixAFfETDO/X L ; F:

0 S8 41, pGBKT7-ADPG1/pGADT7, i fEQDO/X Lt

A: positive control, pGBKT7-53/pGADT7-T, spreads plate of DDO/X; B: negative control, pPGBKT7-Lam/pGADT?7-T, spreads plate of DDO/X; C:

empty vector, pPGBKT7, spreads plate of DDO/X; D: self-activation test group, pGBKT7-ADPG1/pGADT?7, spreads plate of DDO/X; E: self-activation

test group, pGBKT7-ADPG1/pGADT7, spreads plate of TDO/X; F: self-activation test group, pPGBKT7-ADPG1/pGADT7, spreads plate of QDO/X.
El4 FEHEBHER

Fig.4 Self-activation test of the bait vector
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(A)

©

pGADT7-T+pGBKT7-Lam

B

x10! %1072 %1072 =10

x1
pGADT7-T+pGBKT7-53 . . . @

pGADT7-GRP5+pGBKT7-ADPG1 l @ &

A VIR B: ORI, R B s, " ZRoR AR s C: Bk 8] 1 — % — BRIk
A initial screening; B: secondary screening, “+” indicates positive clones, " indicates negative clones; C: one to one validation of candidate proteins.
El5 AtADPG1E{EEBRITHESIIE
Fig.5 Screening and verification of AtADPGI interacting proteins

#2 AtGRPSHITE/Y
Table 2 Introduction to AtGRP5

B SR AT HE B e
Gene ID Protein ID Protein name Function
AT3G20470.1 NP_188682.1 AtGRPS5 (glycine-rich protein 5) Positive regulation of cell growth; positive regu-

lation of organ growth; response to abscisic acid;
response to flooding

K, WITHFL KRG 184N WE (ot e BE i P (IS A) . HREX
W97 P AR %) R € BH M v [ % % 21SD/-Leu/-Trp/-
His/-Ade/X-a-gal/AbAF R I, H A H 104 e
BE(ESB) o X 104N BH 1 o B dE 47 U 5, W e 2h )
# 101~ pGADT7- HAEHE H 5 pGBKT7-ADPG1 i
17— X —50 0, F RS 7E DU skl 35 9%, 153
VAN BRI e B, Sk FL kAT 6 BE AR RE(BI5C) o
2.6 ADPGIE{ERRIEEBINEES

SXof B 2 B e g A 6 R 43 A, 7E TATRI) sl ik
1TBLAST, HLX} 721453 214N F K, 44 NAIGRP5 (3
2). AtGRPSEN T, &—FhE & H M EH
Jii, i R IKAGRP SN TE T AL AR S A )

R, AN FRIE N R S, X RYIAtGRPS ] fE i
R SERA ] TGRS R e N S UR S

3 WieE4ie

AHIT 5 8 A W ER AU B T B AR A Ml cer I RAZ AR
ADPG I'f 7 3Rk ) H M R, FEHUT HRNA, #44
TR AR IR SCE . M@ 1 HpGBKT7-
AtADPG 1 5% FL B AT B 1A B WS A I, K i B S
JE R 5V AR TR SR A A R BB A A, XS
W9 B 1 B AT — 0 — IR E, TG ENA T RS
AtADPG1 HAHAE H g 2 1 AtGRPS .

Y E & H 28 5 15 (glycine-rich protein, GRP)
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Fe ] IZAAAE T A0 R EE B — R E B AR,
GRPs £ ZA7 TAHMII 4 AL 410, GRPEEIA )
Rk BAA AL e EIE 52 K B B BURs M 2 Fh
W R IRERY. GRPE 5k EER. &
YIRAEAE Y 8 [ M. K AEOsGRP3iE 1 1 %5 T
S FROSHH & K I mRNAFE & £ K 8P ROS
R, T T /KRG i 32 0% o R IE U I
AtGRP77] 5 '3 5 /K ¥ M (salicylic acid, SA)/1 3 i
G K IGPRI . PR2FIPRSFIE, 148 5 40l pg I Xt
Pto(Pseudomonas syringae pv. tomato) DC 30001 $7T
AI’i[}G]D

AW 7T 67 1% B (1) ADPG 15 % B 1E & (1 5 A
AtGRPS, G fith— s & H &R I 8 5, 7R R B
e h RIEFE, MMk, FEREAE T
ARG 2 R TA, Foma B[ 7% B MUK 1R, AE e HE 4
oA, 2 5 U 2 R A A ORI 97 48 s BB, i 7
K, AtGRP 3N 5 5 5 A S AR 50 2 1 B PR g
(kinase-associated protein phosphatase, KAPP)if it
55300 FA 7 4t A B AH O 2R TR 1 (cell wall-associated
kinase 1, WAK 1) E.{E7EOGfih /& 11 B 1 2 [K] 2 1k Al
Az e R SO AR ™. AtGRPSMAtGRP3[H &
PR IFGRPA &, FAVHEN, ADPG15 GRPSHH H.AF
M Refe it T WAKK R 050G 4 &, 153 T
PRIFIZGIE, 0] 1 40 S, T3 T cerl R
BN SV UNHE St

A ST T FH 1) T B XU 2% A2 4 AR (yeast two-hybrid,
Y2H) /2 I R 7E R A A B R 2242
FRZ —, ZITEESIRGE . A, 2 T
A YRS EAER B (HIZERIEAE
— 8 IR B M, Y2H5S UE ) HAR 8 E e A T 4 A%
W, ANiE A TSRO RS 0 TR A Y2HIS A
FEAR AR Y r) B, 222 eh Bt 9 2 B i v T 5
HELIR, QAT S AR B BAT WS F s K D Re, A Len]
DA oAt 2 R ke g IS &4, MO e s
H1 T~ Y2HZ B A7 £ 48 BH A 19 XU, ADPG15GRPS
)8 E BAEE 7R — IR, J5 22 n] LU H B 2 1
W E HAE BRI X531 506 H AL (bimolecular
fluorescence complementation, BIFC)F 3 LT iE
SE56 (co-immunoprecipitation, Co-IP)# il B, GRP5
& i I 5 WAKIE 2 5 78 T 5 ADPG 1™ 4 8.
EW R B — B IRR. L5 Bk, RERmas /oA
HE— R 4L rE T 3L [RIADPG I 4y 1 1E F ML A1

LD Bt TR, A ST TR 1

— B

J& i Richard A. DIXONZ$ 0] A i 5L 3% A i
B, RO T R AR R U AR
BEAMES PR AR SR A
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