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Screening and identification of suitable host for potato virus A

ZHANG Wei, WEI Xuyan, FAN Guoquan, GAO Yanling, SUN Xuhong, BAI Yanju

(Heilongjiang Academy of Agricultural Sciences, Harbin 150086, Heilongjiang, China)

Abstract: Potato virus A (PVA)is one of the significant viruses infecting potato, belonging to the Potyvirus genus, and
can reduce global potato yields by 30%-40%. Understanding the identification, propagation hosts, and biological charac-
teristics of PVA is crucial for studying its pathogenic mechanisms and developing effective control strategies. In this
study, PVA was inoculated into 18 indicator plants using the friction inoculation method. Through combined observation
of biological symptoms and RT-PCR detection, systemically infected propagation hosts and locally infected diagnostic
hosts were screened. TagMan real-time quantitative PCR (TagMan RT-qPCR) was employed to track the disease progres-
sion in propagation hosts, studying the changes in viral content and biological manifestations of virus accumulation rate in
different hosts. By integrating host size, total leaf area, and viral accumulation dynamics, the optimal propagation host for
PVA was identified. The results showed that Physalis floridana developed localized necrotic spots on inoculated leaves,
making it a suitable diagnostic host for PVA. Nicondra physaloides, Nicotinana rebneyi, Nicotiana rustica, Nicotiana
tabacum, and Nicotiana tasacumca sanctum exhibited systemic infections and were identified as propagation hosts. Con-
sidering plant size, total leaf area, and viral accumulation rates, Nicotiana rustica emerged as the most suitable propaga-
tion host for PVA. This study provides basic datas for further research and scientific prevention on PVA.

Key words: Potato virus A; TagMan RT-qPCR; Identify host; Breeding host
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BB AR BRE ANRE T BRI S EE

X ISR 5T

¥ S 955 B (potato virus S, PVS) . L A Jii 5
(potato virus A, PVA) . 4% % M %5 & (potato virus
M, PVMD) il B £ 2 3% I 5 B (potato virus PLRV,
PLRV)"™, Jrh,PVA J& T 58 E Y i 88 (Poty-
virus) R " FE PVA T 1975 4FE7E B RIT4E
Ly B I B4 P ) 7 R R B B S AR W RS W
b I | LU I | R 23 N 5 o S P e
B S F 2= X, PVA 15 0 %,
F BRI AAEHEY ™, PVA £ 54 % L5l IE
AR 23 B R AN S AP AN, I RTE T CE i
FIRFEEA PR, IO , PVA B2
Ge B P B HUR A EH, D HUE LR ATk
40%", SR 1M, PVA & 5 HoAh i 85 38 R I Qe L 86 3
FEEARR N N . PVA 5 PVX &R Y,
Al B R A AR Y, Ol R ™ T B )
B A, PVA 2t 5% [ b 2 A e o f b
BRI BT 45 () H AR Rz —, FE T 2007 K
H A AR ™, BT 0k, X PVA @47
RGRNIHETL , A 307 1% PVA X 588 2 7k 1
S H|E B L T PVA AR A 5 nT DAk H AR
TR E AR -

NERGHHFL PVA 12 V6, il 7o 3,
EH N PVA FUR A EBHAL M 2] 18 Fh4R /R~ iH
Y b, 4T RT-qPCR R T WL SEHA IS 1K AR 745
P, MR &5 L0 0 tH rT g PVA R R 1Y, IF
i 1 4 57 TaqMan 55 I % )t i€ & PCR 43 AR (Tag-
Man RT-qPCRO AT I FEERER , B 78 AN [R5 3= o B¢
BI85 RAEFE A R I, T E
PVA Ii& & % € %7 LA I 1, LN PVA 73
BSOS E AR R R4 0 BE R AR AT LI A A )
BT BN, [R] o — PR AT PVA RAT K7
R HEES K

1 MRS TGk

L1 #R

W36 T 2020 45 5—9 HAE B i8RV F
e Ae iR = N E T o A 18 PR R A Ot
(Nicotiana glutinosa) 7 FHMH (Nicotiana tasacum-
ca sanctum) ~ W, .32 (Chenopodium amaranticolor) «
T H 4L (Gomphrena globosa) « AL 1 2 [ &' (Da-
tura stramonium) & 2 &% (Datura innoxia) ¥ 4%
M (Nicotiana rustica) - 1% %< J& Il (Nicotinana reb-
neyi) R H (Nicondra physaloides) V12 3 (Phy-
salis floridana) < ¥ W i/ (Nicotiana tabacum) T893

WU Capsicum annuum) )£ 7 #ii (Solanum lycoper-
sicum) ~ B 1% PFL#E (Nicotiana glutinosa) 3 V6 JiH (Ni-
cotiana tabacum var. Xanthi nc) « 28 W (Nicotiana
benthamiana) 36 "5 M (Nicotiana occidentalis) F1 %L
& K (Capsicum annuum) ; PVA 5 I8 kL & &
PVA ¥ 558 2 i B O R PR 0 17 (4 RT-PCR &
M PVX.PVY.PVS.PLRV.PVM.PSTVd). if
ISR 38 B BT AR Ol R 22 Bt 42 B AR W) T A
Frifit.

1.2 EEIEfEmM

BT AR B 2 A AR A K A 4~6 RS
SR FH BE 3R b (1) J7 R0 B TR = e b, e P ik R
PRIFIREE N 20~26 °C.

i B PP ) % < 4R RO FE T SR G2 v
MLl 1210 AL (R 1 g M HECE 10 mL
PRI o 70 53 BIF B ) 460 B B PP S

b R - S R AR R 3 FR e B TR
AT PEEHESERD  HEMpINE R b 7 WS S NI,
SRy G 3 S I R ATLARG A% 4 1 5 T AR O ARG, —
R ) B AR 5 — BRI FE AN L, 20 min
J& F B SRR B s iR AR M, DA TG B K At
FR(CKD . HEF% 3 d M0 AR R RIER, 7 d )5
a5 AR R e R A B R S kAT
.

1.3 RNA#ZEUK cDNA & 5%

K H Trizol 7% #2& BUAE ¥ M B & RNA, Fr HX
0.1 g M7 B T HEER A, Itk 0B B Bokn oK, % 28
1.5 mL B0, N 1 mL TRIzol 85178 5> 241 ; £
4 °C. 14 000g 251 T &0 5 min; B LI3EW, TIA
200 pL =S F HEAR %R S, EEE 15 min; 78
4°C.12 000g 251 N B0 15 min; W HL 2 KA &
B LS mL BOE I 0.5 mL R AR RAT,
= R E 10 min; 7£ 4 °C. 12 000g 2% 1F F & O
10 min; 7 B35, B UTHE, IO 1 mL 75% 8%, i
ARG B0, BIFUTIE s 78 4 °C.7000g Z&1F Ty
0 5 min, 31 _FIET K SO E TIEA L, A
T N 50 uL B Al K AR DTTE , 15 2] RNA.

i3 ND-ONE-WA 30221 i KA et B
A & OD.go/ODugo» ARSI RNA {3 B F4EFE , 24
OD.s/ODsgo 7E 1.8~2.0 B , ok B AN Al 3 B .

7 PCR & 1 il X RNA 4 pL. Bl 51 ¥ (ran-
dom primer) 1 uL JEH§/K 5 pL, ¥ PCR A PCR
11,70 °C 5 min, 4 °C 2 min, #1T RNA FIASE: ; R
JE TR RNA Bk AT RO s B cDNA GRBR %
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SN E |\ %384

RS 3 R SR R U B B AT 6
1.4 PCRY 1%

PVA-F/R 15195 I3 1. PCR ¥ 81k RN
25 uL, J B3R S =) 2 L, b RS 4% 0.5 ul,

=1
Table 1

rTaq B 12.5 pL, #~/K % 25 pL.

PCR % %414 94 °C 5 min; 94 °C 30 s;56 °C
30s:72°C45 s, o ¥ 35 MG ;72 °C 7 min. PCR
S5 R G & 1.5% 35 i B %E 2 (80 mL 1 xTAE+

5IMER

Primer information

14 %K Primer name

5P FIEREN 731 Primer and probe sequences

Jv Bt % Fragment length/bp

PVA 102-probe

(Texas)-CACTACCAATGCTCAAAGGTAAGAGTGTCG-(BHQ) 30

PVA102-F TGTCGATTTAGGTACTGCTGGGAC 132
PVA102-R TGCTTTGGTTTGTAAGATAGCAAGTG

PVA-F GATGTCGATTTAGGTACTGCTG 273
PVA-R TCCATTCTCAATGCACCATAC

1.2 g Bla+8 pL IR YLED K e T Rl o

1.5 PVA TagMan K¢ E E PCRFF/ERMZAVE L
1.5.1 RT-gPCR 3|4 RT-qPCR 5|4 PVA102-F/R
22 Agindotan 257 Xu P HRIE R 1.,

152 EHREHENHGTHEAKEHE K
Wm0 PVA RS DUEC™Y 5Tk # D1/
(No. - uL™") =(6.02x10” # DNIE +mol ) x (K Ex107)/
(dsDNA x 660 dalton-bp™) . HH1,6.02 x10% Bk
TN 2 B, dSDNA B 3 5, £ 2831 5215 21 1 i
R BN 2.72x10" copies - uL" o K 3RA53 10 iR AAT]
GEREAR, 4% 10 REBRFEMBEH 9 /NSRRI S , DAFE DL
BRI N 2.7 x 10" copies - uL, BN 3 IRE K
1.53 #rE#H & a4 R A RT-qPCR ¥ 3 ¥ iR

Hi e Je IR A it 8 1L LightCycler® 480 %6 & & AX

M 12345 6 7 89101112 13 1415 16 1718 19 2021 22 2324

M 25 26 27 28 29 30 31

4T TagMan RT-qPCR ¥ 14 , 15 2|5 /) 249 i 28
SR J5 LA PCR ¥ S8 A BRI A AL b, BATRL$% D15
(R HE R A AR AR M 2R . ROBAR R R
2ul, ETFWHEI& 0.5 uL(BIMEHI W2 1), 4545
PVA 102-probe 0.5 pL ( % 1), 10xPCR £& I ¥k
2.5 uL, rTag % 0.2 pL, ANTP (2.5 mmol - L")
0.25 uL, ¥ 7K & 25 pL. TagMan RT-qPCR J% ¥ {4
ZN:95°C 305558 °C 30 5572 °C 30 5540 MM

2SR50

2.1 PVAEFEYIFiE

2.1.1 RT-PCR # M } PVA F#EM 2] 18 Miig
AP LR 7 A B R AR gk AT
RT-PCR &3l (1), BRI 6 Fifg ol LAk

- 273 bp

32 33 34 35 36 37 38 39 40 41 42

VE :M. DNA Marker; 1 fil 25 7= BH M6 IE 2 Fl 26 R B XTI o3 1 27 Fom KX IR 4~24.28~42 MK AL A6 IR 7 R L 35 1 0 AR

PRI AETLJE A ERRIE Lo ST R T H AL R 2R
AR Jy AR A

RERED BEIEY FRMC AL BV FLAE I PG A L 36 SRR R R

Note: M represents DNA Marker; No. 1 and 25 represent negative control; No. 2 and 26 represent positive control; No. 3 and 27 represent water

control; The other numbers except the above numbers represent the inoculated leaves and new leaves of N.rustica, N.asacumca sanctum, N.tabacum,

N. physaloides, N. rebneyi, P. floridana, N. glutinosa,,C. amaranticolor, G. globosa, P. stramonium, N. metel, C. annuum, S. lycopersicum, N. glutino-

sa, N. tabacum cv. xanthinc, N. benthamiana, N. occidentalis"p

i" and C. annuum in sequence.

1 PVA {57484 RT-PCR #EE k &
Fig. 1 The electropherogram of RT-PCR detection on PVA indicator plants
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OB DR ARG R %

A BT HF 5T

PVA 2%, Hrr,5 Prda syt i #g A= i
JERAS N 2 PVA Ji 55, U N RG AR G, 75 ol 2R
PR J% FE S JE M B 3 T AR AN AR 1 R
AT R A HR i kil 2 PVA i 8, Ui B A R
R4, NPERR K ;T HoAth 12 Fh g R A ) ok B
K, H PCR &Ll PVA B

212 EHFHUMEI HF PVA FHE, WEFT
A S8 R Y R R AR AR A, R
T AR EORE BB S R PR IR BRI R
6 TR /RAE )R I AW REIR , HREIR 2% A A [
(2, W MR E TN R 10d )5, #rAEmM
AR, 15 d JE IR B 2D s R e AR
RKICAEF 15 d )5, A H IRk (E 3) 5 5L
JE IR HPRE IR e B N B2 Rh 30 d 5, 3 2B i L BLAE
(B 4 s FERR P IRR I R 25 d J5 , Befhit Fr
FEUG B R JEBE (I 5) 5 36 00 IR R BN
FERR 10 d J5 B e LA NK, 15 d JERr At R AR ™
BT ISR (B 6 (ERR K LR E

CK Wbk

Diseased plant

CK My
Leaf of CK

2 PVA M 6 MIEREY SRR
Table 2 Symptoms caused by PVA inoculation
on 6 indicator plants

wFE Eilley B Fr

Host Inoculated leaves ~ Newly emerged leaves

BT 1M Mosaic Aert, Bk

Nicotiana tabacum Mosaic, vein clearing

7L FRIIN B ik

Nicotiana tasacumca ~ No symptom Vein clearing

sanctum

fEsL e ToAEAR FEM Mosaic

Nicotinana rebneyi No symptom

PRI INBEBE Necrosis  JGJEIR No symptom

Physalis floridana

HAEAH 1EH Mosaic Aert, BRK, o 44

Nicotiana rustica Mosaic, vein clearing,
shrinking

(B ToAER Tent, 740, SRBEBE

Nicondra physaloides No symptom Mosaic, stunt, necrosis

BUSEERD 25 d J5 , ik LR AL B2 A
M35 d Ja T _EIRSE R A pRAET (& 7).
S Bt e

New leaf Inoculated leaf

2 HERBRS PVA BIER
Fig. 2 Symptoms of PVA infection on N. tabacum

CK itk
Diseased plant

CK M J
Leaf of CK

L Ry

New leaf

R

Inoculated leaf

B3 FERHERZ PVA WIERK

Fig. 3 Symptoms of PVA infection on N. tasacumca sanctum

CK Ttk
Diseased plant

CK M F
Leaf of CK

et Ay

Inoculated leaf

B R

New leaf

4 FERRIAREZ PVA BIREIK
Fig. 4 Symptoms of PVA infection on N. rebneyi
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T 1) th I 38 %
CK Ttk CK it Fy W et Fy
Diseased plant Leaf of CK New leaf Inoculated leaf

&5

FEBR IR AR PVA HYEIR

Fig. 5 Symptoms of PVA infection on P. floridana

Diseased plant

CK

El6 =LA

CK M J¢
Leaf of CK

5

B
o}

PVA BUSEIR

B R

New leaf

[z ulioe)

Inoculated leaf

Fig. 6 Symptoms of PVA infection on N. rustica

TE:AB M C 235N RIR I R 15,2535 d S RERRAIEIR s D W IRERIE AT 20 d Ja i Jy ROREAR . BR2E IRy 22 00 259 D 0 e L o 3%

N PVA $RIME AR s o

Note: A, B, C represent the symptoms of plants after N. physaloides inoculation for 15, 25, 35 days; D represent the symptoms of leaf after N.

physaloides inoculation for 20 days. In each group of pictures, the left side is negative control, the right side is inoculated plant or leaf .
7 RERKRRE PVA HYER
Fig. 7 Symptoms of PVA infection on N. physaloides

22 REEFEFRERER

22.1 PVA # qPCR A7 &g = DL2.72x10 "
copies - L ¥ FEE 6 & 1 A 7R JFURL N AR AR 12E 4T qPCR
P38, 13 B [F) U B ARk ORI 38 i 2, ik
B R 3T R P P b JTORE S ST AR HE E 28 (P 8) 5 F 24
SE BRI AL TE 2.72x107* copies - uL! Y Rl N , b v 5T AL
WS CtEHEZMRR MK ARE RN 0.996 2, |5
I AR Z 3272, 9 RN 2.021 (] 9).
222 PVA ATRFEZHRALEHNTI Nit—
WIRAEIT PVA 1R 77 EAR N S S 72, R FH 52t
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%€ 7 PCR(TagMan RT-qPCR) $ AR 47 % 95 i 72 R
5 K PVA TEAS[F) 27 B AR N TR B8 & AR 4L
B R J e Tl i 4 2R A B, Sl 4 o v Jeg 38 R0 5 R
REAE NS ar .

W 5T HoAth 4 B R G R I A7, AL E B
(12 F/E N PVA (W EHE 25 5, BAC M 35 W A0
R A 428 5 R R 7E 2R S 5.10415.20.25.30 d HY
et i T QPCR, AT 55 7% B . qPCR il 45
S 10 Fras , PVA TEHFR B MTE S d 5 BP el ks
TE,IKE A 5.66%10° copies- uL™, 37 20 d JEii HEHK



A7 = = oy Y 135 W) 7R
101 WO DR AREEEF MRS IR BT T
. 27.589
S 25.089
3 22589 e
< 20.089 S e
5 17.589 —Z [
£ 15.089 /-/ .
2 12.589
g 10.089 A/B/c/ D/ E,F/ G
Z 758 i /
5 5.089 J 7/
5 2.589 o Y,
0.089] e 3
5 10 15 20 25 30 35 40 45
JEFR £ Number of cycle

T A~G 23919 2.72x10°.2.72x107.2.72x10°.2.72x10°,2.72x10*.2.72x 10°.2.72x 10> copies - uL™ [{] PVA JFERLARAE o

Note: A-G represent PVA plasmid standard of 2.72x10%, 2.72x107, 2.72x10°, 2.72x10°, 2.72x10°, 2.72x10°, 2.72x10°.
E8 PVA TagMan RT-qPCR ¥/ Bk 18 ihs%k

Fig. 8 Standard plasmid amplification curve of PVA TagMan RT-qPCR

— trifE 28 Std. curve  « FEAS Sample
#R Slope=-3.272
R=0.996 2

301

24}

Ct

18}

12+

Concentration

5
Log
9 PVA TagMan RT-qPCR #r:fEph%ZE

Fig. 9 Standard curve of PVA TagMan RT-qPCR

~ o = CK ~ 1.6x10°f = CK
Ao 0 =PVAS B 7 : = PVA’
= 6x10°f == PVA-N. tabacum = 1.2x10°F == PVA-N. rebneyi
3 ax10f £ 8x10°f
ARELE TR N =5 vy gl I
b N z pab- N B |
< g 4a0y <2 20
8 3
g 20t £ ot
(5] Q
< <
z z 0
5 10 15 20 25 30 5 10 15 20 25 30
BRI 7] Inoculated time/d RN ] Tnoculated time/d
Cc o 2.6x107y == CK =) :Xigx [ = CK
: <10° |
= 190} = PVA® 8 10 = PVA'
7] a X L R .
2 1.3x107¢ == PVA-N. tasacumca sanctum i S 1x10'f w= PVA-N. rustica
e S 6.5x10°¢t e \\g’ N
pug L = al » a_ sk =l ~ 2 o -
.2 - S s 3x10° p B
g5 8x10°f ~ 2
= ‘E § 1.5x10°
<10 b
S axao0f s
S <
< 0 g 0
14 5 10 15 20 75 30 5 10 ‘15 20 25 30
PEFhIN A Inoculated time/d PR 1] Inoculated time/d
13 : PVA® A B R 5L o
Note: PVA°represent positive control plasmid.
10 =EMHEA EEREM) FREC) HEMD)ER PVA RELK
Fig. 10 The changes of PVA content in N. tabacum(A), N. rebneyi(B), N. tasacumca sanctum(C) and N. rustica(D)
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X ISR 5T

hOE R

38 %

FEIRBIEAE , SR 515D PR (] 10-A) . PVA fEHEFP S
S 5 d JE el B Uy 8.96x10° copies - pL
TE 15 d B BEIR B WEAE , SR )5 180 FRAK, 76 25 d
BRI FE OFOA Ty, Bl S PR BT 10-B) . PVA FE4R
FRMIH 5 d JERENZARE ATIA 2.45%10%copies L™, 28
S P B P IR T vy L 7R 15 d IR B, B 5 IR
WIEAR, 1E 25 d i BRI BE XOOF 6 Ty, IR THRE
(K 10-C)o PVA FEERSAENA 5 d Je I 21 AR 5
Al 4.96x10°copies - uL ', b 35 B [ RS , 3 #E94¢ EE
BT A 20 d IR IA BIUEAE , B S 2T AR
Il TFasE (B 10-D)

223 PVAARRFEHRARMRBEGENL N
qPCR 255 A1 PVA 75 27 F 48 N 3 AR T B2 1 A= 4
RIKFE (R 3, B HiEM F 2 Hrr i (52
PVA 78 HAKR W (1) B FE RS H & B RAK ATRE 5
FoRHR AR A A B g, 2> B AR S H
PVA 75 HAKR W (1) BABUE FEIE  H & BBV BARE
P JE A TRIAE/N , {HIE PVA 7R HAR P 1) 2 A H
T HL A B BRSO s B AC R 2 Hovt i
FAK, PVA 7EHAR A I B AR B AR PR HL 7 & ey VL
FasE . P, I IX 4 FhEF EREYI A B A AR
Jt PVA TEAR AR ST & i R e S R R i A T
B ARG BOE S 1E A PVA B TE AT 3.

3 RREYIEM PVA 30 d B ETHER

Table 3 Status of various indexes in indicator plants
inoculated with PVA after 30 days

SN =L/ EY 118 HERHC M RTIAL A SR PVA R
Name of Number Leaf Total leaf  Stability of
indicator plant of leaves area/cm’ area/cm’ PVA

I H A 11 153 1683 AR
Nicotiana tabacum Instability
A BRI 9 35 315 e
Nicotiana tasacumca Stability
sanctum

s eI 10 50 500 FasE
Nicotinana rebneyi Stability
AL 10 132 1320 FasE
Nicotiana rustica Stability

W O RN G 30 d RELRR R 80 A AU A R
30 d ZEHR T HE 3~5 A A (E .

Note: Number of leaves represents total number of leaves on the
30 days after inoculation; Leaf area represents the average area of the

3-5 leaves below the stem tip on the 30 days after inoculation.
3 Wie5sie

PVA REH LR EM IR R —, R
Ve DR 7 XA AR K. B
S8 PVA FUMUS Ge 4% G i 1 B R A ™ L, H
HSHARTE SRR MERGEWRAGEE PVA S
- 146 -

PVY & &2 Jedi i Al k™ 80% s PEI b, N g3t
PVA [R5 AR A 2 BUm AL -5 B 42 55 7 T i
F, L — DY B A

% %4 X H TagMan RT-qPCR i R & i ik
PVA & & % € a7 F A BT E A a5 N
PVA ARSI 7L 48 pE Bl B s . 78 A= 4 2= Al
A3k, 1929 43 [ 85 % 5K Holmes"™ "8 37. | A%
YEEVE NN EE R DN B FE A e EE R B R R
T b 8RR 52 Sk 20 6 e o 25 M R bR &
KA, BHFER Y], PVA 15 F 0 [, £ 2R G
BHEYD , tnd 7 i (S. betacea) <BiEZEZF il (Lycopersi-
con pimpinellifolium) + %5 % % (Solcimim tuberos-
um) « 58 B A Bl (Solcimim demissum) 35 38 JH
(Nicotiana tabacum) 55 K& Wl (Nicotiana megalosi-
phon) &5, | TAPFPE S WAL K I, PVA B3 £ A
AR S HIAC A6 FI AR it 5 T X1 54 SRR AT K
I, PVA IR ERHE V)2 5 8 2 A1 /R B o A7 3 IR
RGP IR I, A6 R A RH M 45 Bl PVA E IR B
o fHH A% PVA 7 0 B 1T R
MIRIE . 2E#K PVA 0 2] 18 Miiasiay) L, 8
RLAEIR UL A RT-PCR A4 &, ikt 5 S ZIH AF
FER 1A% e % E, ARG TagMan RT-qPCR il
E BT EARNREIRE  RPEE, A Ak
KeFh, RIL B WM E M 5 K B B B 2T e
Ji FEAR ) 34, 1 5 2 JR RN 2 LA 522 20 T 0 5 BRI
TR N B R S T B G R I S T il 2
WA J i T PRI R T A o (A AR AR K /s i
v ST AR B B EE 2R 6K E , ARy PVA
(W B A 3 B FLEE SR8 PVA A2t Fi kb 78
T HEEA A -

E ML 27k M A3, 5 4% 2 5 DAS-ELISA
a0 3 A BRL T 1 e 45 A T 00 S5 R L, EEIBUE A
FH A1) 2R FIAS S 23 A5 00, A5 B Fi v B 3 B Sk
A R A =, A 5 THET . PR, )
FEA A AT, T B B AR ) A 7R ) O B
T, T G B R R AR R K B A 2
JRERPR AL CHE D IR . RIRIBEDI LT N EY S
TE AT PVX Ji8, N PVX PUILTE # #& $E R
PRAE s 5K BEECIXT PVM i 25 A2 ) 22 R 1 i AT 1 7T
N PVM i MLV ] & SR AL R OB . H A, Hshk =
XT PVA AN RE I R G I, 2E 5 AR AR 50
R T PVA Wfpd BHE A7 F A6, O PVA 11
T8 22 G ) £ 29 0 LAt o

FE 7 TR 2 A D A0, H A 32 22 3B =2 I
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