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k&, BFE &7 x B, ke, x e
(1. ZRA K, MR, = BT 6502015 2. RATAFOIAIEE: [ ZIEMIBIGE, 21 B 650205;
3. BRI MIHEBE, 8 B 650201; 4. ZHIAOLKE 2% SAEMBARSE R,z R 650201)

WE: [ B ] DUEBH CaDXS T CaPDS B, WEMHTH AR AINZ R, FHRBOBBDTIR R 05
W[5 ] AU 5 e R A HE CaDXS 1 CaPDS FEPR B TTER AR ; 3 1 AT A AR YL,
WS DUBR R AY 5 R A LA 2 /8 £ PCR FAR KM CaDXS Fl CaPDS FEH UL . [ 45 ] %
FFERE 21 dJ5, UUER CaDXS S R R BUARER IR, JTBR CaPDS ZEB MBI R B B k. A FF
IR 30 d J5, UUER CaDXS B:H AR A B T i Ak DLER CaPDS R M BIAIM - AL R EE
B, Hi T A, 5 CaDXS FEEAHL, VTR CaPDS R G200 B AL 22 50 58 B BRI 50, S BREH BUAR
MR 1 CaDXS Fl CaPDS JE PR ) 223k 18 4 1 2 R IR (P<0.05), JUBRACR ST 510 86.80% F1 93.08%, W
CaDXS 1 CaPDS FEH BT . [ 4518 ] CaDXS AT LIVE BRI UTER bR IC 3R, {HUTER CaPDS #H
B R AL R A B R H B, R, CaPDS JE N H CaDXS 3 [H 38 A5 1 S ST B A e 2 A
KRR SRS RIS NEF MR BEE; 1-WAORERE-S-BERR Gl BRMLG FRic el AR e 2
FEDHES: S641.301 XHEAFRERD: A XEHS: 1004-390X (2024) 01-0125-07

Phenotypic Comparison of CaDXS$ and CaPDS
Gene Silencing in Capsicum annuum L.
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Abstract: [ Purpose ] To silence the CaDXS and CaPDS gene of chili pepper, and to compare and
analyse the differences of photobleaching phenotypes, finding new silent marker genes in capsicum.

[ Methods ] The silencing vectors of CaDXS and CaPDS gene were constructed by double restric-
tion endonuclease digestion. The chili pepper were infected by Agrobacterium tumefaciens-mediated
transformation, and the silencing phenotypes of chili pepper were observed. The silence efficiency of
CaDXS and CaPDS gene was detected by real-time fluorescence quantitative PCR. [ Results ] At 21

days after infection of 4. tumefaciens, the leaves of CaDXS gene silenced chili pepper turned chlorot-
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ic; the leaves of CaPDS gene silenced chili pepper began to appear photobleaching. About 30 days
after infection of A. tumefaciens, the leaves of CaDXS gene silenced chili pepper showed obvious
photobleaching; the photobleaching degree of CaPDS gene silenced chili pepper leaves intensified,
and the new leaves were almost photobleaching. Compared with the CaDXS gene, the silencing of
CaPDS gene resulted in a more obvious and efficient photobleaching phenotype in chili pepper. The
expression levels of CaDXS and CaPDS gene in silenced chili pepper leaves were significantly de-
creased (P<0.05), and the silence efficiency reached 86.80% and 93.08%, respectively, which further
indicated that CaDXS and CaPDS gene in chili pepper were silenced successfully. [ Conclusion] Ca-
DXS gene can also be used as a visual marker gene in chili pepper, but CaPDS gene is a more suitable
visual marker gene than CaDXS gene in chili pepper for the photobleaching phenotype appears earlier
and more obviously.

Keywords: virus-induced gene silencing (VIGS); phytoene desaturase (PDS); 1-deoxy-D-xylulose-5-
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phosphate synthase (DXS); Capsicum annuum L.; visual marker gene; Tobacco rattle vir-

us (TRV)

s 5 15 5 1Y 2k BT BR (virus-induced gene
silencing, VIGS) &F5#5H HirFEH 1 Bt cDNA 1
AR RRR A G, WS TEY R AIEH
DUBRT BRI SEAR i i A Y 2 A al A PR bR
MARAE, B — 2D LI R T R A kT, AR
(Capsicum annuum L.) Y5 T i Eg LM . T
oI, KRATE 16 a5 AhE, #E
2019 4F , HUBUAE P [ R A AU G 2,26
10° hm?®, &2 H FiH E R AR ) B SR Z
— IR, T EMBARE T R 6.4%107 ¢,
SRR 3%10° kg/hm?, Al =L 2500 12
o, TEh EEEAEY A EE AL, A
VIGS HIARSZBAMRAEGTII O . R, AR
1855 AR KT USACEHATE RO, XF
TR A BR Ao i 2 ) — BRSO AR . 38 7R R
FPERIE BOHLER | 5 HOFE B 4A . SRR A R 55
HAHEEE X 75 VIGS i{5arh, AAmZuiBih:
R A AR B A AR R A, DIRIEPEA 5L
RIUTERAICR , X Fh LA B iR bric 2L, HLA
INE ML 2 A (phytoene desaturase, PDS)
HNEAH . PDS ERNE M RA R H
KRG, AT S L R A A B
FKA® MRY; WZEEHE R EA R
FHERY, A & b BB T 20E Pt A4
REFER, Sl AL, TEHh, Bk PDS 2K
Ab, AR R -1,5- B TR PR Ah I /) Y 3 [

(ribulose-1,5-bisphosphate carboxylase small-subun-

it gene, rbcS), UUERG I F 2 H B0AD v FAR 2%
LRI IT (Arabidopsis thaliana)'f, Chlorata42 F&
PRUTER 10~12 d J5 A8 8™ FEREZE 4 (Petunia
bybrida) "', #x/RKHiA T (chalcone synthase, CHS)
FEEVUER VA )G, ditgF 02 g e,
BT AR IC S, X AR VIGS £
ARPFNTE 5835 DU SBR[ D g iy A
PR,

F 1995 4 KUMAGAT 45" 15 YR H 20 K 7
AEMREE (Tobacco mosaic virus, TMV) ZEAS FGAR
(Nicotiana benthamiana) "' I T ER PDS F& R LA
K, Ok ik £ ) EE UOER 2R AR 9 iE 3] VIGS
AR, 35 D8 E X K EE (Potato virus X, PV-
X)“O]\ 4 O 5 (Tomato golden mosaic
virus, TGMV)" | JHELHE 2495 B (Tobacco rattle
virus, TRV)"™ K& LKL AR EE (Barley stripe
mosaic virus, BMSV) "4 . RATCLIFF 4 "fff
FERBL: T PVX UUEREA, TRV JUEREA
SRR IR YRR, BRSFERY) T 214
AP RETTEER, BRRZER R, TR
s, HIFEREAREE TRV UTER AR BEME 1= A
P AE R o AT A R DR, TRV
DUEBREREF 2™, B ziE TR Y
FEHDRERLE T

TEmAEHYIT, RN D RETAY) B
SIS RS BR (isopentenyl pyrophosphate, IPP)
2 238 2of S SR B A B (methylerythritol phosph-
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ate, MEP) &AM, 1 MEP &2+, B4t 1-
it SE A A -5 - R 5 ¥ (1-deoxy-D-xylulose-5-ph-
osphate synthase, DXS) 1k 3-# 2 T i & 1 A
T 2 43 5 T 1 18 A0 B -5-W R (1-deoxy-D-
xylulose-5-phosphate, DXP), ZJ5%tit—ZR I
it A1 )2 I Fie 2 A6 i TPPY, i DXS J2& MEP 4: 4
B GRS 1A, JCHE R PR
PRGN, e S RN A B EE R ), DLBROCHE il
LA AT RE 2 WA i A TR B S

HHT, TRV /51 VIGS &R B 2 s Ui Bk
CaPDS 5 [ I B PR 30 B e iy Ak 7,
WERTUER CaDXS FED, BHWTZEHAE b KAk IPP
LRI, TSRS R & &, Bl
[FRETTBE /= A Ak R 7, (HFIFH TRV UERAR &
UUER CaDXS I, HMEE R LA AL DL & 510
BR CaPDS B DA 0 BRAR R B AT IX 3154 oK WA A .
ABFFENH TRV 55 0 BT AR, 435030
BRI CaPDS Fl CaDXS $EH ,  HE ST ILER
CaPDS I CaDXS K&K #Y BRAR KL, WAL CaD-
XS He R Ry s AR 1 C 5 R 17 1 IR 8RAiE Ca-
DXS FRTEMBEEIA S b R G i DI6E
R TR BAR DTS IC B R VIGS HAR Y 58
LS

1 MHREE%

1.1 IR

AHE S AR B R R 195, W %
BORH AL ARRA R, HAERKSM R 23 COLR
16 h, 21 °C 2&H% 8 h,

KIGFF I AZ 40 ML (Trans1-T1 Phage Res-

istant Chemically Competent Cell, H %5 : CD-
501) M A bt X844 R (TransGen Biotech)
M A PR AT HYRARAT IR (Agrobacterium tume-
faciens) GV3101 JE&3Z &4l (GV3101 Chemically
Competent Cell, H3E5: AC1001) Il H _FifEnEH
EYFARGIRA T . WFEEIA pTRVL Fl pTRV2
0 25 B AR R A ) DR 3P o Bt R/ s Y
pTRV2-CaPDS W XI MG IR A . & A
IR 3 MR R AR RAT I GV3101 BRI RAF
TR EAO KA AE Y A BT K ] $p 28 FH
1.2 R85
1.2.1 RNA #2HUJ cDNA % 1 2814 ik

% H TRNzol Universal . RNA $#HUAF] [ K
AR (dba) AR W] $EBGHR BT 19 S5
5 RNA; SeGERUs, FJCHK#E R, —70 C
A7 £ A . A HiScript II 1st Strand cDNA Synthe-
sis UG sl ) & (R Bt A ME R AR WU BB B A FR
23 ) BB S RNA S5l cDNA,  HITCHE
ISR, —20 °C HAFE
1.2.2 B DXS J K UER Fr BU) PCR 371

# #E NCBI (https://www.ncbi.nlm.nih.gov/) E2
NI DXS H:H mRNA 751 (GenBank % 5%
2. NM_001398343.1), FH Solanaceae Genomics
Network (https://solgenomics.net/) fJ VIGS Tool (ht-
tps://vigs.solgenomics.net/)!" V3 B Hffi i 12 3 [N 1) B
FETER B B, R NCBI e [ ik it TH
Primer-BLAST (https://www.ncbi.nlm.nih.gov/tools/
primer-blast/index.cgi), TERAETUER A B Bl
51 GR 1) FFESIEE VI s R mscEE . LA

®1 AMRERANSY

Tab. 1 Primers used in this study
GlEvEZR FF1 (5'—3") PCR™ ¥ & /bp H#
primer name sequence length of PCR products purpose
CaDXS-EcoRI-F GGAATTCCTGTTGTCACCGAGAAAGGCA 189 W CaDXSE K FIVIGS #Hi ik

CaDXS-Kpnl-R  GGGGTACCCCCCTGGTCATAAGCCCTCTGC

CaDXS-qF ACACAGAGACCACCAACACC
CaDXS-qR AGCTCAACAACGCCAAGACT
CaPDS-qF CTGGAGGCAAGGGATGTTCT
CaPDS-qR TTCTCCTGGCTTGTTTGGCA
UBI3-qF TGTCCATCTGCTCTCTGTTG
UBI3-qR CACCCCAAGCACAATAAGAC

constructing a VIGS vector for the CaDXS gene

Heril CaDXSHE PR A A %o 35

170 detecting the relative expression level of the CaDXS gene
198 K CaPDSTER I X 2235 B

detecting the relative expression level of the CaPDS gene
04 BN Z 2 A

as a reference gene for pepper

W RIS MBI AT, CaDXS-EcoRI-FIEFYIAL SAECOR T, CaDXS-Kpnl-RIGEFVIAL & NKpn 1 -
Note: The underlined parts are restriction sites, the restriction site of CaDXS-EcoRI-F is EcoR I , the restriction site of CaDXS-KpnI-R is Kpn I .
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B cDNAR AR, FH = PR FL PCR i (R o i P
e R A PR F), 2xPhanta Flash Mas-
ter Mix Dye Plus) #£17 PCR JZ Wi § #% CaDXS F:[H
UUER A B, PCR JWFEIT N : 98 C HlAE!: 30 s;
98 C AL 10s, 59 CIiRB K 5s, 72 °C ZEfH 25,
34 AMEHR; 72 °C #EfH 1 min, PCR W45 H 5,
FEYIF 20 CARAF . BT 5104 BRI DNA 7
GBI A A T AR TR (i) e A BR2S A
SEIL

1.2.3  CaDXS BRI T ERE AR (1 4e) AN % Ak,

P14 CaDXS FER VB i B PCR =4
KA S, FH SteadyPure PCR 52 i/ & 4L Ak 32 7
& CCRHE A TR BRA R X CaDXS R 1)
OB 7 Beatk A7 atifk e, >R FH New England Bio-
labs 23 ] 1) B 1 A% R N VD EcoRI-HF“F1 Kpnl-
HF*XU U] pTRV2 Bk 2k /R 1 CaDXS 3 K UL Bk
FBC, sl D)= . SR FH DNA % 36305
& Ver.2.1 (F H BEAEYEAABRA A & #2350
Y pTRV2 kL 2R F1 CaDXS F K UTER F Bt
WG = AL E KA 2 S ™. Bk
HUSHPEBATERS , 25 7% PCR AN F % PCR
PR, I S T A B T A R AT TR I R A iR
Wit FE, 70 C IRAF % F T S IO 4 DT BR ik
pTRV2-CaDXS; T 8K 2 14 F% 1k 2= A 9 R 1 14
GV3101 JRZEMH, 70 C LRAFR R,
1.2.4  LAT 1R 7 £ R 55

¥ #E4 pTRVIL, pTRV2, pTRV2-CaPDS #i
pTRV2-CaDXS #{R A FF I GV3101 FHIRAE
YEB Wik EF 3 (50 pg/mL RAREEZ I 50 pg/mL
FHEF) Fr 28 °C . 180 r/min R 1557 12 hy LIFE
#3000 r/min Z.0> S min, F&_EIER, IALFT
P 12 28 o P10 mmol/L MES. 10 mmol/L
MgCl, F1 200 pmol/L £ Bt T 75 i ) 5 37 & 7% 1
L7 N < ) ODgqg HR 0.8, ¥y
pTRV A& 1Y AT 7 5 #5747 pTRV2. pTRV2-
CaPDS ., pTRV2-CaDXS 7 1A i 4 AT B 43 5l #4 A
I 1 1IRA, BT 28 °C fH R 3E I A kO
B 3 ho FHESTAE SR RIERT L, R
BE Sk e B R AHNUER 1, 2 B B, JRE
34MEEE, O TRV: 4 TRVI Ml TRV2 Uik
A AE R X IR ZH ; @ TRV-CaDXS: 714 TRVI
Fl TRV2-CaDXS M #RALFEL] ; (3 TRV-CaPDS:
W) TRV Fll TRV2-CaPDS (UFEMRACFRA 15T

BERUS B BB AR BT 23 °C BB 12 h,
BT 23 °COEM 16 h, 21 °C MK 8 h iYME YOG IR
BFah AR
1.2.5 SEH % % € & PCR A M CaDXS % [A Al
CaPDS B:F [T ER R

24 TRV-CaDXS Fll TRV-CaPDS Ab F 21 i1 i
RS, 30 AR L R S TR s 2
XF R 25 HU 3 AR B 55 5. 6 i LA, $R I
RNA 1R 3 A2 ERE, [R5 cDNA, %
J6E 5t PCR B4 Y2 E R RTINS 5 |
CaDXS #EFF CaPDS FEH AT 4 MEARER .
5% (HiScript® III All-in-one RT SuperMix Perfect
for qPCR) Fl1 qPCR 5§ (Tag Pro Universal SYBR
qPCR Master Mix) 1 [ 7 50 i e A WL
MABRAF . DIBHZ 2456 8 11 (ubiquitin-con-
jugating protein, UBI-3) JEFEE NS IEH, fr
FHSIHFFI WS 1, 78 ABI 7500 #65E i PCR Y
AT SR O E i PCR U o SR 274 k)
5 CaDXS Fl CaPDS N FIXT ik, JiH
GraphPad Prism 8 1E/,

2 RS0

2.1 CaDXS ZERYTER A BL o 18

AR DXS 3 H 18K A B %) PCR ¥ 38 4R 45 oA
—IEMTR H RS, R BEh 389 bp, ST K/
—2 (& 1),

2000 bp

1000 bp
750 bp

500 bp %0 b
P

250 bp
100 bp

. M. DL2000 DNA Marker; 1. i X 57 € T PCR ¥ 3 7=
Br; 2,18 KIEJE 59 °C THY PCR § 14,

Note: 1. PCR amplification product at the annealing temperature of 57 C;
2. PCR amplification product at the annealing temperature of 59 C.

1 CaDXS EEREF EREY PCR #1874
Fig. 1 PCR amplification product of silencing
fragment of CaDXS gene

2.2 YLER CaPDS 1 CaDXS A (IBibUH Fr 26 7
AT B G RIS B 10 d S5, 3 4
Wizd, WS 21 dJ5, TRV b B8 B ki A



AR

ok &, % B CaDXS Hl CaPDS FEPIUTER B L 129

FKHALL; UUER CaPDS FEH MBS 5. 6 & Bt
HEAT AR AL 1Y SR T G R I AR IS s TUER Ca-
DXS LR BER 5. 6 Fr B P 4R H PR 4 3
% Y 30d, YLER CaDXS A W BARN
32 8 B 9 4k (8] 2a); DTER CaPDS 3
BB R, A T AR DS ST A Ak i T
FEP K (K 2b), TS 33 d, UUER CaPDS HEH Y
BABGH A= L4k, 55 5. 6 B B RER A H

TRV-CaDXS

e a) 1 b) 435 kg HEAT CaDXS 3 M CaPDS JF51 1) TRV B AL # AR S 30 d 5 BB 2805 ¢) # TRV-CaDXS. TRV il TRV-CaP-
DS &4 33 d WU Al

1k, RERA S0 ; DI CaDXS KN BB 5.
6 F B I B B350 A4k (& 2¢). TTER Ca-
PDS I CaDXS 3EH B BRARIIA 4 BRI fL; M
TUUER CaPDS FEH, UUER CaDXS HH B L)
Mo d AL, AEREEAREHIK; TRV AL
PR AR I 7 I Ge 2k i B Ak, HUTBR CaP-
DS Fl CaDXS 5&H () BRABAE PRAR T TRV Ab 3
HIBRBUE R/ (B 2¢).

TRV-CaPDS

Note: a) and b) phenotype of pepper leaves at 30 days after infection of recombinant TRV carrying the CaDXS sequence and CaPDS sequence, respectively;
¢) comparison of the phenotypes of pepper leaves infected with TRV-CaDXS, TRV and TRV-CaPDS for 33 days.

B2 TE CaPDS #1 CaDXS EEHIHRHIT Fr A
Fig. 2 Phenotypes of the leaves of chili pepper plants by CaPDS and CaDXS gene silenced

2.3 CaDXS #1 CaPDS F& K I B B%

CaDXS FERTEDUBBRU Y R aA e W E LT
XFHRAH (P<0.05), UIBRELHE N 86.80%; CaPDS %
PRI T SRR 7 2 38 i b I T 0 R A (P<
0.001), TIBRBCEN 93.08% (14 3).

3 Wig

BRAR A AL ER 2B 298 6 2 PCR 45 5 %
Bl: CaDXS Fl CaPDS FEH 14 I UTBK . 2B
SR ] TRV TR ZAR 53 5 DT R A 41 &R
B-*F L (Iycopene B-cyclase, Leyb) FE[H | 25
RIHAZ K 1 (brassinazole-resistant 1, BZR1) 3&
KA1 CaPDS B:H, 25K CaPDS. CaLcyb
I CaBZR1 FERFRik 34 W EBEAL, HUTERAL A
GRS R N TR R R SO N
PR TEUUERA T, JEHE N RS R MBI EHRIK
FUTER CaPDS. CaLcyb. CaBZR1 FE[H 1) B
MELPLBR 21 d JE I RAL, DiEK CaPDS JEH Ay
A HBELALL, UUER CaLeyb FER M BG4
UUER CaBZR1 FE MR A SZ 2], R
A MR SRR, RSO R, 2l
SENURIR N TN Tee- SBR[ N S S &

%2.0- « %2-0' sk

o0 o0

0 0

il il

7@%1.5- :@%1.5-

g ¢

o0k =210k

203 22 03

8 8

4z ‘Z

ng.z- Eﬁo.z-

S5 S5

030.1- ng.l-

=0 =0

= TRV  TRV- = TRV  TRV-
CaDXS CaPDS

AbF

treatment

i “OFIREFEE (P<0.05), “** KR %3 5.3 (P<0.001),
Note: “*” indicates significant differences (P<0.05), “***” indicates ex-
tremely significant differences (P<0.001).

3 SIBLAFXTERLE CaDXS F CaPDS
EEH MRS Rk KT
Fig. 3 Relative expression levels of CaDXS and CaPDS
gene in treated group and control group

1A s e e, ek BELIT 55 48 1 108 DA G
2 B S5 B U R AR 65

A ST DUER Y 2 A>3 A1 DT BR AL e I Chr-
lorata42 5 F A [F] SO cAs -, B R] S 7R
TAMFN 2 AN UUEARIC A TR N RE
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A%, WIRIST Chlorata42 FERAN TS ZE G K
&%, ULBR Chlorata42 LIRS Rt 3L #E
b, HJR AT BE R VTR SE N AR EE L A R A )
TR, SRS 4% K 95 i, TURNAGE
SEPIF BURCH-SMITH 4575 J5 A1) H- 5 il -5
7% (Cabbage leaf curl virus, CbLCV) T2k Z /A& I
TRV JUER AR VTR IARG T Chlorata42 3£[H, Cb-
LCV YU B TE T B L T BT i 7EDTER 21~28 d
JE#Ak, T TRV JUEREAAISE S0 HAEDTER 10~
12 d J5 k.

et i iiEbr i R AR, UiER CHS
HERIME AR, DUER CHS AR 2 AL
ARG, FTRERBHAT T X6 I ik 2
YER 2B R Y it (AnAE+5 R) A6 ",
TRV VT ER 2 AR T ER B AL TRk (Actinidia erian-
tha) T EAET T AeCHS BLH, 2920 d ¥4k
MHEAMS, BHE B EREY, FIHRR
B v [ 2 i v A - B (Tomato yellow leaf curl
China virus, TYLCCNV) T DNA Ui Bk 2k 14Ut
BREEAE A PPCHS FEH, 1 A H G alitads 4 46748 h
Zeae™, Hik, A VIGS #ARWF 5 B K ifE
B, N SRR SRR H SR

TUER rbeS JE R AR IR D 02 B R AR &% P HE 2
T U8R TR S B T B -1,5- — W R 2 b ity /
Jin% i (Ribulose-1, 5-bisphosphate carboxylase/oxy-
genase, Rubisco) EMFMTAIERZ . rbeS FEK S
FAAE Rubisco 2BHEEH FTFE BN, 1 Ru-
bisco A& P AR RN B CO, 1) 5 H il IF:
Z: 5UIFNGERARDY . R JHE rbeS X LR
AR ALS H1i# Rubisco 75 i (XU IEH MHRE 20%,
S SRR RS N A B O IR H AR
50%Y; WAWFIERM : TRV FAARTTERA [CUH Y
rbeS FEA 5, Rubisco K. /NI 3E 3 44 I 2 %
fiX, BSERMZEHE RS Rb B EEL,
FAREERY, DL EWFSE R rbeS & BRI EL
Rubisco 7% & [, {H Rubisco 7 f P {1 Y 1 ¥k
HE SRR IR B b R A i R AL v AN
A

ARG LR . VLB CaDXS HE IR i SR B
HH I AL RO TE] B FU0EK CaPDS JEH 3L 1
ML R AT BE TSR CaDXS $EH S5 DXP Jgi/b,
A T T R TR AR W BGE AR iR RS
1B BAHE N K, CaDXS AL TARIHE NREVA

WIS LI, CaPDS JERALT FUF, VIR Ca-
DXS FEH 5, T B K [ A e DXP /b
P L8 A8 N2, MODTER CaDXS
BB BRI I Ae s . AR TR Ca-
PDS LR 3R, TUBR CaDXS 3L [H i B A 1k
AN T B 5 A & L& 2 T B AR Y A
XKoo ULEREL FUERY CaDXS HEH Tl RE S EE £ Fh
S DR ETRIRA, (AR T R 1 A
B2 AR 2 8 N R MR &
B, DIGEZEEHEE N R ARG S22 R

AT TRV /- F 1 CaDXS £ A
UUBRZRIR . CaDXS FENVLERG M BLALELS, Ul
HI % DR AT 1 kg SRR e PRI U SR A 0 1 15 o o 2
B, 7R T HRUTBRARIC SR S L, S EE
WOUTER bR IC 3L 2L T 5%, M FULER Ca-
DXS FEH Y BRML, JTER CaPDS 3k R ) AR R
FiERA R B R H R, Wit CaPDS 3K
Lt CaDXS FE B A 3G AR BT ER AR e 3

[ &% 3K ]
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