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moX AR E B

404K (viroid) X, BEEVICBRELT, BLOFHUEEIERITES /NI
MR T, ZOFRKIE, 1250~ 380 EHE K D3 1 ABEBRKR Y BB (ribonucleic acid

: RNA) A FTHb. ZDEMIE, BREDA~OHEAM, BAPHERBEEREICLIES
I ENHSNATV S, :

REEMIZ, REEM, TROBEAFICIDEEINLER, TREINTWVWSE, ZOR
BORMERX, BRAEHBERREOBRY, WEICRFHETHZ20, v40s FEELEVA
WAMRENRS L Hb. BREYANVIMREOH R LOBRIE, RERHD 6 RB
NEEAROREICRE S, 20k, HABRKTOBETREREBBEORE KD
WEEINTWE. _ '

AR, %ﬁ%ﬁﬁ@w4n4rk;0@ﬁMkﬁﬂMc%manédmmamﬁﬁ
ERBATACLEHNE U, Thbd, 2RV FVIERELVERERBESEOEYHHE
2HRRERE (HB3®;), =KV FTHMBEMKE T blister canker 71 O A4 F (PBCVd) DB
BUEBEIPZARYFVICELET S dsRNA OFEOMREE (8 4 &), —F VX EERE N
S —-PICRELUERARBOBERZ2H EORRE (55 5%), T F latent mosaic 7 1
04 kK (PLMVd) OHZXEANORERE (F6FE) FlIDWTHRE Lk,

I RV FVEERB L ZORROFME

ZHhUFCRERCMNEEUIBENHAZHTHELEL ko ‘Xﬁi% ORM (Fig. 1)
&, KEWMMmA, —K, ‘HEF ORMmEFg 2ITEMIPOMOMNEL, REABB LT
REDUNOBASAICI, ASEMEEIRVWVHERP ok, FEMI DEBEMBL, K2
5% PAGE 21T o & 2 3, REMIRTOKBABIrSREEMICZEIRSIL RV 24K0D
Ny EhEE N (Fig. 3)o RNase AICH T 2RZMED, BHEDOKRE WS (RNAL)
i& ssRNA, BIED/NEX WA (RNA2)IK dsRNA LS iz £, RNAL &)V JX
RBy4 04K (ASSVd) OB BIERE—THok, V¥ —2 B XU 2 5 PAGE ¢, T
ETT, BLKBIZhZ Y FOREBERERERTXTOMBREM» SRS E
(Fig.-4)o Z¥JT PAGE T RNA1 X8 <, RNA2 IZH S kBIZ N B T L BRI NE. TR
bbb, RNAL i&™ 1 01 K RNA, RNA2 iZ dsRNA OB %A L TU =, RNAL i3858
I ASSVdcDNA 70 —7 e NAf 7Y w KEEBLE (Fig.5).

#i1t RNAL BB B R L, ASSVADREEMIET A LS KRHI M E 2O TS 1 v —
R7EZENENAVRT-PCR 217207 & T 5, MEMIC, ASSVADER LHIRF XN % DNA
Wik DR EhE. ZOHBEWF 2/ 00—V UVEERIEZMIT LA, BEMD
SoMani=v 4104 R(ASSVA-P)iL, ASSVAJ (HARDY Y Ih o hi=) o d&
U%w4u4k)a&wL,3&%@@ﬁﬁﬁen,mmmm1%mfﬁ6caﬁﬁ@o
% (Fig. 6)

FREMEREL Y THKD ASSVd 2ZNZThRUEELE 'FE L ‘5% OREIC
MMDREE LTz 2T, AREEEIL ASSVAd 2R L THRETHD LML, ZOHL
hﬁ%%’:"“i‘/‘)"/ﬁff/%ﬁ B4 * Japanese pear fruit dimple (JPFD) LMBITHILE
REURZ, '

E%L&%Kﬁ#m%F@EﬁﬁbBﬁﬁﬁawﬁmwﬂﬁﬁ&MﬁTﬁtmk,%4
ZREBPREYDFITRBREEM LU, WELHFRBEHAEZhZABEELEZ2ABLU S
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B, U0 UEREEATCUELE, ZOME, YOI ohEr EE~ADY S 04

FOGEIE, BEICEDLS T, £, PORKTLRDLONARD o (Table 1),

RT-PCR MUEHED = D OME RN D S OB HRMBHEEME L. $2bb, MEHM
LE ZERUKICERUIL, 10 20 95 "CTIRIL L, MM RN T 2 AL MA R NI i &, T bk
CHBHEBETHEACTIFLML, ZOMMPSBH LTSRN ERBIBRN L T
5F AL TSH 5 (Fig. 7). Mk, MECRETCH I EOEMA LAESRMBET
HDILBTBI NS,

I =FYF Y HERH LT blister canker 74 O FLOBMUEB L TRV F Y HE
T % 2 R84 RNA O Rk

MEFRREMEBRLELZS, ARy 2ARReNE, ZOX /0 2DD
WARD VYORZEL D TV OREMDPBEINE, 510, FA— *w’l’*]f*b*xk.cl: DD
MR D DR S N/ (Fig. 8)o

FHERERICREUERELVEFERRU, EEBRROME PR 2HAEL =5,
ErElEEC oo £, NIV HEBEBERRAPGEH T 20T 2HEB L 22,
MEOREFHREINT, WEARTEXEBRURWTEMESRBX W,

HETE, HERBUO LA 3D F ¥ i blister canker DIFHIE PBCVd L S h T3, 3
HiD754v—_7EMBW RT-PCR KL > TREB L CNEMMERERERDT F OB O
MK » 5 PBCVAd 2MH T2 2ilAk. PRI B P14 X (315 bp)iZiifi DNA
Ny EBRIHENEDE, 30 F Y 2MOBBRE»S 7S 4 —_7 3 &/
TH/OSNEEYOHTHD, =F v FUHRRLOEMERnwEeHllaNE, —H Do
BROBEEINZMBITLUEER, 2O 34IEREPSED, 75 2 X488k (P2098T) & 93.3%
DHREB Y~ > Jz (Fig. 9)o

$7, BEFREOERO LD, dsRNA @ﬁfﬁﬁ% Lkl 3, 478310 X 10° & 133
X 10° ORICHkEIZIND 2~ 3 KONV FBliEhiz, EBEMTCHIETFRONZHD
D, BEMCERICRVWHE 220, HERLASHPOMMM’H 32 & MNRE X N7~ (Fig
10)s

dsRNA fEITIC & 2 M B HHEIRROAR T, 3 fid dsRNA(dsRNA1, 2, 3)H5, R
RERICHRHEEINE. 7205, BEARBERE 53 Rlo>5, 2 KHlrsRVliah
oo ZOMIZ 2 D dsRNA(dsRNA4, 5)iE, Mi—=ko+ > @i ‘WEHEKR 35’ <, 3
D dsRNA L EH LT, BHROIKRB Iz (Fig. 11)e TH S dsRNA OEREGEHIZHR
Xhhhrofze LPL, REBEICL>T, BOVHMERTHRNRISERT 5T DI U 7= (Table
2)0 TN DEMBEIZHEPEREBRY ANV ZITHB LTV . dsRNA1 DHEILE Y] % iR
WMULEEZA,1434EHE PSR 2 1 DORVWIFIRFEELRVWE X 0= (Fig. 12), #hix, 477
PIJBDPLERD, AFBMSMAIKDaLEISLNBERIARTF REI—-FLTWVB LHE
ENize ss BKU dsRNA 7 1 )V A D RNA #k 7% RNA S E2# (RDRP) O 7 I/ ERHE%IC
REINTVWR4HEORMNEF—=7BROSN, TORYRTF KA RDRP T H 3 o fEME M
TRENT. CORYRTFFORERY—RREZLE LIS, beet cryptic virus 3 (BCV3)
M dsRNA2, &M 71 M J 7 Cryptosporidium parvum \Z 50 H & 1= dsRNA, Kl 49098 IR IR
B Fusarium solani D™ A )V X (FusoV)DZNZND RDRP L DK EOD Y —HBRDH SN,
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& 7=, dsRNA1 O 5K DEF L, BCV3 D dsRNAL & 2 O S'KEH ER—TH o Z
DZryEhk, —FrF YD dsRNA1 B, BCV3 @D dsRNA2 IZHlT A &2RBLTW
5o £/, X dsSRNA DEECHA=AKR U FVHTCORER, BFEREBRIVANVIT
HBYA LRI £ )V 2D dsRNA BEDH 16 TRRIETH B LMINTE . LD
U, ZXdsRNAICEEE T 20 A W ABMK FIEHRCERDP > =,

I =FhYREEEE ‘No—D—P UREELEXEERARBE Ry TRV A0 A
R o 3 75 4R

HE, ENROBRMEBCREEXBRBER =SV ATERE NS -0 - THAR
R DRER DB FEE U T o YHBIMTIX, COMEIEHMNDOIDOTH 2 LERIML T,
FROERIE, WHRTHRE KB ISRELTOIHARERICHML T 7= (Fig. 13)0
V¥ —YPAGE Lzt %, w404 FRREE N AP o7k, kB, V1 oA F2KE)
INDLHERSNIMUIP ST NVEEYODMOBRZELSE, vy 7REVA DA K
(HSVA) DL R EHIET 2754 v — 7 ZHWVT RT-PCR IZE L =R, FEM N
P ORI NS cDNA BIEIEE W7z (Fig 14)o ‘N=—B—37 28 L H RV & vz HSVd
DIRBEFNEZMITLIzL 5, MAME b 297 bp T Sano et al BIRE L IWHRED X
B o RWHE i HSVd OES & —BLTzo BEARMHEMMIR > 5 SDS-7 = / — )b
WIS L bl U R & 2O F MU E AT, RT-PCR IZL % HSVd DHRHIRA 2 3
~7= (Fig. 15)o &7, MEBRHN» SOMBHMBAREL UT, MUMEKBRMBES LT
T3 FI RGN R IZ D W\ T RT-PCR MU I~ D 2 A 7= o

IV T latent mosaic V14 B ROHADKRE CORERR

PLMVd O B ARE A O REM T ORGIRIZE M 5728, RT-PCR DI EITV, JEF:
PNy KB, PIMVdDOBRBICHELE TS 4 v —_7 2 &%k L 7= (Fig. 16)s EEH
kD PLMVd 2 2 BERk, i adk CREMRE) Lopho& (RIFRE) oMk, ORER
BT Udzo 247 BERRE & 337THEPSHD, Fh2h 75 0 IO E LI L,
91 & R2%DFETO Y —RH SN (Fig. 17)e RMHUBBICREINTVIEIDEEN
7YX 1 RER»S PLMVd MR Ehize O TR, WHEY A 7 &ME2HRHEL
TVWBLINTVWERBHABRBARESRBRIIRTEHETCH s £/, PLMVA i, H
AEHOETHPSHEIC (M30)RBEINE, BRERBOUMREMD > 5B, PLMVI
BUYEOEETRE ‘BARL’ O&ab, 4 BICEICEYA VERZELED, ftd PLMVd
Bl OREIXEY A VERERE 2P 0% (Table 3)o
V E&®

BADHEERM, —h > FVBLUOBREEO YA DA FBLURBEKICRET 3
dsRNA ORMEZMIT Lo ASSVA T, =AY FVREFE & 'EW BT, RER
REEEISRITILEDELY, e ShY TV HBER, K4 Japanese pear
fruit dimple ' LB THIILEREL . AFEBWICBNWT, MEBOMEE 2V TER
MTHRETETHNIE, KEOEARLZWUMT I, EBICENTH S, 22T, MU
BIUANEBRMHEEHILE, »OTIE 10 YV Z7NVoORBIIEIE 8 BEEZELTW
e, BEZ NS 2OMBARERMVWDIILICLD, 0FICHMT I ENTEE,
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CE R, SRV UCHEBEIC R TV AMERKRIROBEE REMO GRNA BT E LB
Lok 3, SBEMOKEBAE D S ERIC 2~ 35D dsRNA /T2 R &S iz,
IhH dsRNA &, =P HBEHREMsrOMAENHZLBbh, BRIADMIT IR
Nd. HIT, TN H dsRNA OENFORFET, AR IMICTETE T % dsRNA DEL LT
Shico UL, BECKE, =Ry FYATOREICODVWTEIRDES L SE DM M
hd, ThS dsRNA OFIFIL, WY ANVAEOBBIZL L ES T, MYRICELE
fET % dsRNA L O¥BZEAR L ZOMb L W I RERHPF L oMM » s dFEHI N L S,
g/, T 5 dsRNA ZEIF, RELTWL Z i, =Fh Y+ ¥ 0fth R E %K
MHREOHRO—BLRB S, o

BREIZBOVWTH IO 04 RFENFBELME LR >TWDB &I MDA RAFERER =
FURAEERE No—D—P XD RVWHEI N HSVd OIEERS 2T LELZ 5, M
RIEASTAMBITShEhEBA—THZIers, BNDOREEPSRVWHEIN S
HSVd &, A—ODEERFBHISIREL, MM UEAHREMESREBI N, =, FEHLE» S
HMUEBBKEZY % —2 PAGE THEAT LM, o404 RNV REREBEINRD o2,
PAGE L X Z2MEIZ XA EEHYMEBIcEEN2 VI 0 FOBVEMEBCTH -0, K
WE>TIREERBEEHEZ I LBBEXINTWVWSB, LH L, RT-PCR ¥id, M & D HSVd
R TE2-DRRTHATEMBOMBTHA, 510, RUMB X K5 HkEHY
BERAVWRERAMEEML, EABTHCADRAETHIEEDAE,

Wiz, PLMVd OFEABREM COBRRERREZWNE L. PLMVd &, HEEMODZ < D
TEMTHRBEN(943%), EADEERICIERIICERFHLTNSB I ESHTL £,
UL, BHEE 30 RETCOLETFI—MICRET, YA 7EREREIIRLEDOR, 1
REOATH oM. IORRIX, T—D v SORMTIHMLWAMIEEIATWE TN
Yo, BLALOHADEERIIZIHMTSDTHEEEREL TS, L L, SHE
ECERINZREDROVEMERTILOEILN, PLMVA 7 ) —BMOBEREED 2
DLERH B, ' ‘

AMEICLD, BEEBBEOY A 04 RBBIE=KR U FUICHEET S dsRNA B L
T, BELOZ BRSO R, FIBINEREEOBEMAICLY, ¥4 04 KOS
BAROEM, REFEIRBIIAEIIRDITHA D £, KV FVIZEET S dsRNA
DRERE, EVROZHEZRNAT =)V ROMED—MICKRZTHA 5. 2hs5DHRIEF,
HERBEODADOA4 FRBKLY dsRNA DI RDSEDORBIIHFEETEHLIAKRTH B
LHEET %o
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Fig. 1. Typical fruit symptoms of JPFD Fig. 2. Typical fruit symptoms of JPFD
on Japanese pear cv. Niitaka. on Japanese pear cv. Yoshino.

1 2 3 4 5 8

Fig. 3. Polyacrylamide gel electrophoresis of nucleic acid Fig. 4. Return gel electrophoresis of nucleic acid preparations from bark

preparations from bark tissues of Japanese pears. Lanes 1 and 2 tissues of Japanese pears. Lanes 1, 2, 4 and 5, extracts of healthy trees. Lanes

correspond to “extracts of healthy and fruit-dimpling trees, 3 and 6, extracts of fruit-dimpling trees. The first electrophoresis is carried

respectively. out from top to bottom under native conditions. The second electrophoresis is
carried out from bottom to top under denaturing conditions.

Fig. 5. Analysis by two-dimensional gel electrophoresis of nucleic acid preparation from bark tissues of fruit-dimpling Japanese pear tree, CDNI1. (a)
The sample was electrophoresed and the gel was stained ethidium bromide. (b)The same sample was electrophoresed, then transferred to a nylon
membrane, which was hybridized with a P-labeled DNA probe prepared from ASSVd ¢cDNA clone (pUAS-14) and auioradiographed. Direction of
non-denaturing electrophoresis in the first dimension was from left to right and in the second denaturing dimension (presented here) from top to
bottom. Arrows indicated the position of RNAL. )
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10 20 30 40 50 60 70 80 90 100
ASSVd-J 1 GGTAAACACC GTGCGGTTCC TGTGETTCRC COCGCCAACG CAGATARGAT AAAGAAAACG AGGAGAAGAA GGAACTCACC TGTCRTCGTC GACGAAGGCC
ASSVd-C 1 GGTAAACACC GTGCGGTTCC TGTGGTTCGC CCCGCCAACG CAGATABGAT AAAGAMACG AGGAGAAGAA GGAACTCACC TGTCGTCGTC GACGAAGGCC
ASSVA-P 1 GGTAARCACC GTGCGGTTCC TGTGGTTCGC CCCGCCAACG CAGATABGAT AAAGAAAACG AGGAGAAGAA GGAACTCACC TGTCGTCGTC GACGAAGGCC
DAVd 1 GGTAAACACC GTGCGRGTTCC TGTGETTCGC CCCGCCAACG AT AAAGAAAACG AGGAGAAGAA GGAACTCACC TGTCGTCGTC GACGAAGGCC
PRSVd 1 GGTAAACACC GTGCGGTTCC TGTGRTTCGC CICGCCAAlG C AAAGAAAACG AGGAGAAGAA GGAACTCACC TGTCGTCRTC GACGAAGGCC

110 120 130 140 150 160 170 . 180 190 200
GGTGAGAAAG GAGCTGCCAG CACTAAGCCG GACGECGCCC TCGCACCEAG TTCCGCTGTG GGTTCRCCTA CAAGAACGTA CGTGTTGAG GCCCTGTCCG
GGTGAGAAAG GAGCTGCCAG CACTAARCCG GACGEOGOCC TCGCAC%G TICOGCTGTG GGTTCGCCTA CAAGAACGTA OGGTGTTGAG GCCCTGTO0R
GGTGAGAAAG GAGCTGCCAG CACTAAGCCG GACGECGCCC TCHCACCEAG TTCCGCTGTG GGTTCRCCTA CAAGAACGTA CGGTGTTGAG GCCCTGTCCH
GGTGAGAAAG GAGCTGCCAG CACTAAGOCG GACGECGCCC TCGCACCEAG TTCCGCTETG GGTTCRCCTA CAAGAACGTA CGGTGTTGAG GCOCTGTCCG
GRTGAGAAAG GAGCTGCCAG CACTAAGODG GACGEOGCCC TCGCACCBAG TTCCGCTORG GRTTCGCCTE CAMGAACGEA [GGTGTTGAG GCOCTGTCCG

210 220 230 240 250 260 270 280 290 300
CCGCTGCRCT GCCACCTACT CTTCGCGCCG CTAGTCGAGC GGACTCCGGG TGTA CTGTTCTCTC ACGCTCTTTT TCTTIMGACG CAGCGGCGEG
- CCGCTGCRCT GCCACCTACT CTHCGCGCCG CTAGTCGAGC GGACTCCGGG TEAGECCCC CTGTTCTCTC ACGCTCTTTT TC ACG CAGOGGOGGG
CCBCTGCGCT GCCACCTACT CTTCGCRCOG CTAGTORAGC GGACTCCGGG TGT CTGTTCTCTC ACGGTCTTTT TCTTIRGACE CAGCGGCRRG
CCRCTGCACT GCCACCTACT CTBOGCGCCG CTAGTCBAGC GGACTCCGGG TGEAGRCCCC CTGTTCTCTC ACGCTCTTTT TC CAGCGGCRGG
CCGCTGCRCT GCCACCTACT CTTCGCGCCG CTAGTCGAGC GGACTCCI)G6 T C CTTTCTCTC ACRCTCTTTT RCTTI CcAGeaaCHs
310 320 - 330 310

TGGGTTCCCA GGGTAAAACA CAATAGGTGT TTCCC.....
TGGGTTCCCA GGGTAAAACA CAATAGGTGT TTCCC.....
TGGGTTCCCA GGGTAAAACA CAATRIGGTGT TTCCC.....
TGGGTTOCCA GGGTAAAACA CAANJGGTGT TTCCC.....

TGGGTTCCCA GGGTAAAACA CAATHIGGTGT TTCCC.....

Fig. 6. Comparison of the nucleotide sequence of viroid RNA genome between ASSVA isolated from apples in Japan (ASSVd-J), ASSVd
isolated from apples in China (ASSVd-C), ASSVd isolated from Japanese pears showing symptoms of fruit dimpling (ASSVd-P), dapple
apple viroid (DAVd) and pear rusty skin viroid (PRSVd). The differences indicate reversed letters.

Table 1. Transmission of ASSVd from infected Japanese pear trees to pear seedlings by inoculation with the
direct knife-cut method.

Cutting Number of knife-cuts
period : :

5 10 20 40
August - 0/6% 0/6  0/6 0/6
February 0/6 0/6 0/6 0/6

a) Number of pear seedlings infected/inoculated. ASSVd was assayed by RT-PCR.

Tissue Add 20 U of distilled w&ter
caSimg | into pressed tissue

in i
polyethylene
bag L tighten -~ tighten
—"> y

untighten —agi® take the exuded
solution

v

vise {}dllute
<= < <
10-4 103 102 10!
PCR : {}‘ul
PAffh a3 h ‘%g;”' LS HL g6 1ot RT solution
ca.l, =

Solution Reaction time ca.l h

Fig. 7. Nllustration scheme of preparation by vise and detection methed of ASSVd.
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30 40

PBCVD,SEQ 1 GRCCTGCGTTYCCARRA
FUKU. SEQ 1 ZCn
YAMA.SEQ VO L CCCTGA] GACCTGCGTT, ;
NP, SEQ F 1 ' CCCTGARGGTTCCTGTG
60 70 80
PBCVD.SEQ LRI A A A G TG AGAGGCCCTRAGGGGCTTCT
FUKU . SEQ LR AAAAAAAZGT AGGGGCTICT
YAMA. SEQ 51
NP.SEQ AW ARAAAA R GTEGAGAGGCCCT
110 120 130
" . PBCYD, SEQ LR MG TCTAGAAGCRCTGRG YeiClic WGCIGGAGCGE]
Fig. 8. Bark disorders on ShOS)IS FUKU. SEQ 101 m_
of Japanese pear cv. Chikusui. YAMA.SEQ 101 - S
NP.SEQ 101 R I gE
170 180 190 200
PBCVD, SEQ SLRQCTHTGGACAA
FUKU. SEQ 151 CGTCTTCTGT
YAMA, SEQ 151 CREGTEN] G ;
NP.SEQ ALY CTCTGGAGAA
210 i
PBCVD., SEQ r{AWCCCGCTAGTC CCCGAGCACC ] TOTTT
FUKU. SEQ 201 [FCCoRACHE
YAMA.SEQ 201 BB~
NP.SEQ PIRWCCCGCTAGTCGAGCGGACAR [GCCGAAGHC]
260 270
PBCVD.SEQ LYW TG AGCAGCTIITGG S TTCGCG
FUKU. SEQ LI Sccacci ficegicacd) RAGTRGACCY|
YANA. SEQ 251 (RN REEH{YISERY - e [
NP.SEQ P I W7 A GCAGC T TCG S TTCGCC JGCGAGGETAGRAAGT RAACCRC
: 310 320 330
PBCVD.SEQ EIB R YA GGAGGCCIICT CGGG T CC N R TR TR
FUKU . SEQ 301 T CG GG T C g
YAMA.SEQ KL G AAGGAGG CCICT CGGG T CC
NP.SEQ T/ h MG AAGGAGGCCIICT CGGG Y CC

Fig. 9. Comparison of the nucleotide sequence of viroid RNA genome
among PBCVd isolated from European pear cv. Nouveau Poiieau
(NP.SEQ), the French (PBCVD.SEQ) and Fukushima (FUKU.SEQ)
and Yamagata (YAMA.SEQ) isolates of PBCVd. The letters in white
indicate the differences.

Fig. 10. Polyacrylamide gel electrophoresis of dsRNAs isolated from
citrus tristeza virus-infected orange (lane 1), Japanese pear cv.
Nansui showing symptoms of sohi (lanes 2, 3 and 6), rice dwarf
virus (RDV) dsRNAs (lane 4), healthy Japanese pear cv. Chikusui
(lane 5). Arrows indicate the positions of dsRNAs from Japanese
pear cv. Nansui showing symptoms of sohi.
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Fig. 11. Polyacrylamide gel electrophoresis of dsRNAs isolated from Japanese pear. Lane M, RDV dsRNA as
marker; lane 1, Aichi Mamenashi; lane 2, radish cv. Minowase; lane 3, Niitaka; lane 4, Nansui; lane 5,
Okusankichi; lane 6, Yanaga; lane 7, Echigonishiki; lane 8, Mamenashi 4; lane 9, Akita Tazawa 3 Gou. Arrows
indicate the positions of dsRNAs. Three bands in lane 2 were dsRNAs from radish yellow edge virus, a

cryptovirus.

Table 2. Transmission of dsRNAs to next generation by crossing.

Seed parent XPollen parent No. of seedlings detected
/ No. of seedlings tested

162-29 X Shinsei +x=) 31/40

HG-8 XOkusankichi (— X+ 12/12

HG-7 xOkusankichi (+ X+ 5/5

a) +: with dsRNAs, —: without dsRNAs.
AGAAUUUCAUCCAGUCAUAGACUACCAGGACGMGUCCUGGCCGAUGAGCGUUGGCllGGAUUUGAMGGAUUAUUUUCMUUACGACUGCUACCAGUQUGEAGgAGﬁACﬁCAgUUﬁAUgG

AUUUGAAUUUGUUGAUUAUUCCGAGGAAUUGGAGAAUCUUAAUCAAAAUCAUAUCCACAAAGUUAGACGUGAGUCUAACACUACGUAUGUUGACAAAUUCGCUGAACGCGAACUAAUCGA
F B F VDY S EZELENTLNAQNTUHTIH®EVERBESNTTYVDKF A ERETLTILD
CUUACACCCCGAGUACCAUCGGCAGUUCAUCCAAGGAYGGYUCGCGGAGUUAUUAUAACACCGAAAGACACAUGGAGGCGCUACUGAAUUAUGGCACUCGAAAUAUACCCGUAGACAACGU
L B PEY HBBRQFI QGV¥ SR SY Y NTERIHHEA ALLNTYGTRNMNIPVDNY
GGAUUACAAUCUCUAUCAGGGAUGUAUUGACACUGUCAAGAACGGGUUACGUAGCCUUCCACGCEUGAAGGCAUVUGACGUACUGACUGAGUUAAACUUAGUCUCGUACAAAUCGUCUAC

[

D YXL Y Q&CT1TDTVENSGTLERSULEPERVYTIEKA ATFDVLETELIUENKTLVSYIES ST
AGCGGCGGGCUACAACUACAUGGGUGCGAAAGGACCUUUUGAUGGUUAUAACCACAAACAGGCGAUUCGACGAGCUAGGGCUACAGUAGGUGAUGUCUCAGACAAUGGGAUUGAAGGCUY
A A6 Y NY K G AKX GP F D GY N H I QAT BRBRARATVGED V.S DK G E &L
GAGAAGAGCUAUCACUACGGCAGUACCAGAUGUCGGGUAUACACGCACACAGCUAACCGACCUUACGGAGAAAACGAAGAUUAGAAAUGUAUGGGGAAGAGCAUUCCACUAUAUUUUGAU
B R A1 TTAVPDV GYTRTAQLTDLTEERTIETITRNVY YW GERAF ® VY 1 L I

UGAAGGAACAUCAGCUGAUCCAUUGAUCAGGAUGUUUAGCAAAACAAAAUCAUUUUAUCAUAUCGGCCGUGAUCCGUUGGAUAGCGUACCAGAUGUACUAUCUGAAACAGCAGGCAAAGC
E 6T S A DUPULIRMHYPF S ETESTF¥ Y H [ 6RDPLDBS VP DVL S ETAGE KA

UAGAUGGCUAUAC&QQAHAﬁACHﬁGAAACAﬁHﬂﬂﬁAﬂﬁCAAﬂﬂaUCAGCCGAUUCGAGAUCAACGC&GCAUUCGAUAUAAUUAUGGACCUCAUAGAGUUCCCAAAUUAUCCGACAUAUGU " 960
R W L Y 1 D W K Q F D AT S B F EL R A A F DI T XDLIETFEPNXNYPTIYV

HotitT | R
UGCCUUCGAGUHGAGUAGACAGUUAUUCAUCCAUAAGAAGAUUGCAGCACCAGAUGGGUAUAUAUACUGGUCACAUAAAGGAAUACCUUCAGGgéﬂUUAUUUCACAUCUAHUAUAGGAUC
c .

A F EL S B QL F I HEETI AAPDGY I YW S HE[E TP S @S5 YFT ST TG S
- Hotit TI

‘ AUUAUAAAUCGACUCAGAAUAGAGUAUUUAUGGCGAAAGAHUACUGGACAUGGACCACUCGCAUGU#AEACHﬂAAﬁﬁAﬁAHﬁAﬂﬂnucuAunﬁHGUGACGACGAAUUCAGACCACCAGA
R LRI EYLVWEREKTITGHGPILAC T Q@ 6D D 8 L § DD EFTUPUPE
Hotit Il1
GAAGUUCGCUGAAAUAGCAAACCAAAUAGGCUGGGUUCUUAACCCAGAGAAAACAGAAUAUHCAACCAUUCCAAGCGAAGUACAQQucgUAGGAAGGACGAUGCUCGGUGGACUCAACAC
EF AETI ANGTIGWVLNPEEKETEYSTIPSEPNTHZPFLGRTHMHILGE GILNT
. Motif IV .

UCGCGAAAUAAAGAGAUGUUUAAGACUACUGAUUBAUCCAGAGUAUCCUGUGGAUUCAGGAAGGAUUUCUGCAUAUCGAGCCAAAUCGAUCAGUGAAGACGUUGGUAGACUAAGUGAGCY
B EI XRCULZBRBRLLTIYPEYPVDSGRTISAYRAIEKSTISEDVYGRILSEIL
ACUUAACAAGAUCGAGAGGAGAUUGCAAGGUCAAUAUGGUAUCGCUUCAGACGAAGAAGUACCGGAUUACUUUAAGAGAUACGUUUUGUAACAUUUUAUGUACUUAACAAUCUUUUAAUG

L ¥ EKI ERRLQ@GQY GI A SDEEVPDYFEKRTYUVIL *

AUUGACGGUGAGGGCUACAAACCCCACACCAA

120

8
240
. 48

360
88

480
128

600
168

720
208

840
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Fig. 12. Nucleotide sequence of dsSRNA1 and deduced amino acid sequence. The termination codon is indicated by an asterisk. The conserved

amino acid sequence motifs are boxed. The arrowheads indicate the 3' end of the region where the primers anneal.
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Fig. 13. Typical fruit symptoms‘ of dapple fruit disease on Japanese plum cv. Honey Rosa.

Fig. 14. Polyacrylamide gel electrophoresis of RT-PCR amplified cDNA products from purified viroid
preparations. Lane 1, 100 bp ladder DNA maker ; lane 2, amplified by primer pair 1 ; lane 3, amplified by
primer pair 2. ‘ ' '

300 bp

200 bp

100 bp

Fig. 15. Polyacrylamide gel electrophoresis of RT-PCR products from - dilution series of nucleic acid
preparations. Lane 1, 100 base pair ladder DNA marker ; lane 2, original ( 10°) nucleic acid preparation ; lane
3, 10" ; lane 4, 107 ; lane 5, 10” ; lane 6, 10* ; lane 7, 10° ; lane 8, 10° ; lane 9, 107 ; lane 10, 10® ; lane 11,
10? ; lane 12, 10" diluted preparation.
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