HRAFHBIB AP A LEPLF S sk
A %A

10 R P EARmEES R

1\

% &
2%7&9@%%%5*$%@%$3W@ﬁ1#%ﬁ

Heop s~ F 1 o fgind fadop S SlAZ e B OELR L
’}\Iﬁ,—gﬁﬁ“ AEF R }?31%9:"‘&:}}%%%:&&:& B
i%%ﬁm}‘a[fa CHpmL I EEEd Ay NIRE e PR
NG Y ut‘éﬁ#ﬁé" 2R A ALY L2 BB A PR
i AT ORIFRERATE L TR B e B L R m e LR S
MACB B ZRmE PR LE S 70-110 nm 2 3k & Ak g
AEE PR LR L R i AT S 44 % A s F A8 (Thrips palmi) @ 45
WA 2 Tospovirus H L AT 3 R T RER F|RI2 2 80 &
BslF 2 pd P AT AR B - Bl eimF BeR b pd
@4 F BRT-PCR):E (7 B > 5F& k@S % Aot .‘/,iai =
Tospovirus 2 4 /& 3 sk 4 (Melon yellow spot virus » MYSV) - {1
PEEEREBERLHF BH SR Y 9 ATFD LA BT 2
B F-0 A TR 7|2 A 7R (Gene Bank)® © 3 % 2. Tospovirus & & s
FHFY ATIRFIEFAVHA T S E MYSV £ 40 A4
®’E P A 'J B 2. MYSV A3 4 34k B 98-99%2 +: e & 74P IF
& (nucleotide identity)e 4% & ™} 2Rk B % 4 #2342 4 e AR
magh~§ i % q”;v m{aﬂ* % Tospovirus 2. 4 A % Bi},%—% IRV I N
FEme 2 Bp < #RMYSVE R L A2 372
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v® 2 M4EZF 7 A Cucumber (Cucumis sativus L.), & A~ fﬁffa%
Melon yellow spot virus, # ivse% J54 f Tospovirus

HAE ais)}isi ( Melon yellow spot virus, MYSV) & =< j€_p *# B
A pFIR > ST FE T - BTospovirus b e i o 18k
MYSVF® & & & fenzedr i p & 3 opial 8 IR o JETRpF42 » MYSVIE
FAE R A e B AfeR Ao E P ADT AR SFREFT o &
TH 7T D REFAG RS AR E S ¢ 3B S0 SR B
£hk 5 5 Bhops & (Papaya ringspot virus, PRSV) » s A5 1 ¥ 5 4
(Zucchini yellow mosaic virus, ZYMV) » ## A q‘ﬁ#}}%i (Cucumber
mosaic virus, CMV) » & /i\«?ﬁ:ﬁr:}}%i -2 ( Watermelon mosaic virus-2 ,
WMV-2) 2 & A% % P ),%4 (Melon vein-banding mosaic virus
MVbMV) ( MVbMV ) > 3 & 7 R 18 3 & 3 cher A fﬁqﬁ i’}f}a—*
(Cucumber green mottle mosaic virus, CGMMV) » - i i i@ 4§ chzei= 7
7 }%%ﬁ:fﬁai (Squash leaf curl Philippine virus, SLCPhV) > # A $5 ¥ 5
3 (MLCV) > a8 @34/ ohd J\é‘l,ﬂff‘w} (WSMoV) %2 & A%
wpa (MYSV) -

Tospovirus/f, % Bunyaviridaeft ® rit— ¥ g 445 47 2. - o 2 5k
i MR E ALK 5 80-110nm > ¢ 7 pER-Y 2 "5 T % (envelop)
T gd G5 O S (persistent) 0 SN @i B F AR LD Bn
2 h 0 ErER M2 «}L”’}?—‘y% o ¥2if 3¢ (nucleocapsid protein -
NP) & Tospovirusf s # (tospoviruses) i & ehigipft 3-9 > 5 #E
BLE RS L LR R NP Y R 2 B RRES L FE
% o BT {7 20/ s\ {oTRRF tospoviruss- f& (species) A 4 i = & i

FE = g2 oeha 3] (serogroup) o 4 & A sk 4 (WSMoV) o
4 i\?ﬁi‘{:@ai (Tomato spotted wilt virus, TSWV){r g & =+ I‘xi:}l’a‘ai
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(Iris yellow spot virus, IYSV) % 5 &g 4] ch= | > - o jF ¥ e 2 1
B 338 FF R A db u F AR B L e pd REe L F
B %5 4o i ?Etgzsf,é_ﬁf_;g\,h:}?‘ai ( Impatiens necrotic spot virus, INSV) >
=2 % s+ (Peanut yellow spot virus, PYSV) 2 o2 § it S5a54
(Peanut chlorotic fan-spot virus, PCFV) i 53 Wiz 2 i
tospoviruses » Flut §FAE 5 M= A o A

2007 # > AR B INAFIEF TEFT e FpA T AEN R -
B R i EY A(FAEE S5 AR 7T
o B IRAE L tospovirus i Bl A2 i 0 gt #E ME R BRBLGE
5 TW-Cle X B % e AR EHRE MYSV et BR 20 Afop
* MYSV & 4 F {4 Afed A4p L o TW-CL 538 - 4 7 5 sa o g {eid
BRARREKE  HARS ARG - HTE TW-CLZ F
AR AR P R L EF R FESR S
(RT-PCR) fr N A FI B 7447 5 % Bor » & 8 N s # (TW-CL)
- B AP AR mEA (MYSY) © 2L A MYSV 4 B E

LF N EhE ek e

Hofl g 2

T AR WRRE
FEPG R AR e A G R OR g A R (TW-CL)
5B 1gTW-CLE # 2% > 4 » 9ml 0.01 MEpe s ez 2 ¢ 2
0.01M L #rpedp (pH7.0) SF B HBA TR &M 2 EEFHE
B o T RS AFEFEL IAAESE s A e A
B HE T H@ APREETEL AL J S p 1R HEL
LTW-Clo 8 F @i ety b » B2 9% KR /Emhy B
B3 ) pA ot A > B TW - CLj f R e & 1g

o Ptz 0.01M Biph 5 B fde ¥ P B ERS 2 R

3
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BEMPZEEFATES (FAEE 28 AT 7 0 5
Ao R T R PR LBERESAAE TR AR

(%28C)ﬁ$ﬁ%ﬂ@%mﬁ B(%-)o
pteb > 2006 & FRop R AP Ry & B MYSV @ A A4 dEk
(MYSV -TW) > — B d £ 8¢ g Ao 24z WSMoV & A A 4t
tho - B AadRd B ZTo gz 855 g4 (Calla lily chlorotic
spotvirus, CCSV) 4~ dgtk > — Bd £ &Y nic4n o2 T4 F 4 5
& (PCRV) 4 gtk » % 303 Z 2 v 4t o gt by &% B 2
Az b® B RT RHlky WA g g :f}%% ( Capsicum chlorosis
virus» CaCV); — B e L g2 4 ﬁﬁiyﬁai (TSWV) 4 0k 3
R R KSR BT az:)ga:% (Iris yellow spot virus,
IYSV) » #- 1 i 3 f& ;];‘34 e E M Ak suF 2 4 - 3 (Nicotiana
benthamiana) t #* >t 2 v T 3 o gt #h > ZYMV e TW - TN3 %
gg%;a,£%ﬂ%%%%ﬁﬂﬁ&?%ﬁ@&@%VW@%ﬁ%
4 ks 244 1) & ) Cucumis metuliferus (Naud.) » f & 2 3£z ¥

b

T EIEE e
T HME (EM) Bz

d OB % TW-CLehs AEHRE ¥ 2 Bbi ik om0 fw«' ] 4 5x
5 F ) % 7 A 10l e e
Bz A%~ - pE (GA) (pHE 7.0 ) R &K
e Poo FRTLLRE RSt Rt T SRR L e
(300 ) F 344 &% & Faagkitic 5=t 20 pedd 4 >
10 ) > #Ris R+ Bks BT -
R 2 B8 £ £ 54 $7: % (Indirect ELISA)

Q y

_E,
\‘&v
WO
=
‘E‘\?»
O
Z
ﬁﬂ
¥
®

el

Eh

* o 47 TW-Cla 5§ #4220 PR ELISAS 2 iz J5 2 o Clark
and Adam(1977) =74 % 2 A fLi2 iz 0w fEd A F RIH o
ZYMV > PRSV-W > CGMMV4rCMVir B FL & H A7 MYSVie
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WSMoVk i * o % p? cPELISA 96°% x % (4 M Greiner= 2 ) =
B wl v F § TW-CLE & 81508 ¥ % e (0.05 Menpt i 4 >
PHE9.61-0.029 4 & 4 ) 2 Ak > B EW3TC LR M F &
25hr s F = imdde iR o 4o SRR R

PBST [phosphate buffered saline, 0.05% (v/v) Tween 20, pH 7.4] %&is 3
Zoo b R i (001 MBS e > pH i 7.4 § 0.05
% Tween 20 {r 0.2% “r i 3¢ ) #f# 2000 % 2 ZYMV > PRSV-W -
CGMMV fr CMV i 35 % frs i £ 448 10000 & 2 MYSV 2
WSMoV ¥ i 3¢ Hikdnw > B3 3TC LB #F K25 F F &

%EHE 0 1 PBST ki 35k 54 » -1 5000 i3 i 1% pi i
22482 LIl 3 X Riuf2 4 & 3% 39 (goat anti-rabbit 1gG

alkaline phosphatase conjugate; Jackson Immuno Research Laboratories ,
Inc., West Gove, Pennsylvania) > >+ 37°C ¥ & 2.5 | BF > & fs £ 2 PBS
Teis 3= w# 4o r A E HRR (9.7%F 0.02% = ¢ fpiefp § it
o pHIE 98) Rl PAMEEZATZRES 10-604 4 4
~3M4i 5 4 (NaOH) &+ ¥ 5 > ¥ 12 EL 1S A )3 %( Bio-Rad
680 ELISA Reader ) zz4+H 4 £ 405nm =k e )z 5 (Ags Value) o

% F 7% 4 :#5% (Immunaoblotting)

7 L& A 2 #5% (Immunoblotting) 7 1295 Yeh et al (1996)4 it
7k o EEFAES BR  BETW- Clehe? A E R 282 R
FEFU3RE (VIW) e 3% =% (100 mM#hTris - HCI » pHiE
7.2> 7 2% =rB-mercaptoethanol > 109 = & #%> 0.005 % 4~ =10 mM
EDTA) 7 B o BT 2 fotr P“F“ Fe R S B R IR (s 11 12% T A
" (SDS polyacrylamide gel):& {7 T 7 4 ggfs » £ #iptt Joo FHEE T
7p A 302 2 TSWa e (10 mMenTris- HCl=h » pHET7.4 5 0.9% % i
4 > 0.259 P % > 0.19 enTriton X - 1004296 :SDS )2 7 it 4k 2% ( NC
paper) F s pER L 1) PEL I Fen (s 2 B (L B E ¥ ST MYSV
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% WSMoV Fubl H R Fodd 12 TSWEE fiFik ﬁri"ﬁ 10000% z_3 % ™ F &1
JEFE s P BST eiie3t {8 e Bopl it Ry f‘ﬁrﬁ5 000 bk
MR EE % % 8 20 L F Fud F FukB 20 £ & 3k 39 (goat anti-rabbit 1gG
alkaline phosphatase conjugate; Jackson Immuno Research Laboratories,
Inc., West Gove, Pennsylvania) » **37°C * &1 FF > & (s & “PBST
e ods 3 0= % ¥ 4 » Z B ¢ & (nitroblue
tetrazolium/5-bromo-4-chloro-3-indolyl phosphate paratoluidine salt) z
kp ¢ & ek (% 14 42 100mM NaCl, 5mM MgCl,, 100mM Tris-HCI, pH
95) c EE VT RIFLFERHERE

FRsR EpEF a4 s & (RT-PCR) #5%

%2 513 HizdpLin® A (2007) 2 4k - & # B tospoviruses L
RNA 2NSm RNA ' 3 B B RE > K- 27 F kL o
;v 513 (degenerate primers) > t2740/t3920% tNSm410/tNSm870c# 12 &
FRT-PCR; ¥ & 2313 %P =y Chen% 4 (2010)2. 4 4 > E & &
MYSVZ WSMoVz % RNA} & & - B R 7| %R > LK - w5l 3
¥ > MYSV-N-f/ MYSV-N-r(# ;#]MYSV) 2 WN2963 / WN3469c( % ip|
WSMoV) * 12 i& {7 RT-PCR ° & & % TW- Clmfa 1 B B4 B RNA
s> 2 A % Hopegen = & 2 e 4~ 3 £ RNAJL £ 4 it 328 2 i
RT-PCR 35 27~ ¢ * Hopegen= & 2 Z 2 H ) B F &R & ik £
HF R Ale - % 2 h3E S ERpHR R TP F o B3R
RT-PCR*% #_% — 48 cDNAm1 & & » 450°C T304 45 » & %k 7 A
94°C 2min> X {5 i {7 PCRyF 3 351 75 Ik i 3k <% 94°C 304 > 58°C 30
F)4eT2Cla 4 o Bo1lul 2 PCRAFEFRH T AL 47> T 1hit e
w(ethidiumbromide) % ¢ » £3UVE B4 &R -

NZ Fl@& 78 {o B 71 4 47

MRT-PCR*+ 7 FBNAFAcDNAY R Mghghy 7q T4

e e wUVERF Y GE7 TR PR Bavgra g > 65C
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KB % f&54 48 0 11 fim (phenol) % B~= = > # i (chloroform) % B~-

=Ko T i 2. 5% 0100 %I 2 1/10% 5H3 Mps ik 4 (sodium
acetate, pH 7.0) » >+- 80°C it *# {4 » 514000 rpm 154 453~ (Eppend
orf) T EDNATMKI 3 > 10ulF 4k # o G g BRI 7y T A% 91
& #3lacDNA > & 3 4p CR - TOPO vector (TOPO TA cloning kit,
Invitrogen) & (73L& F o 26 F B2 T B W [ Tk ik ai
g -x2DNAL250u ~ % & 5 DHS5a (Hopegen) % 3§ ¢ ¢
PREES 5 BRI30484 RiEA2CRIFEAERI0F 0 2 (5 B
ok 24 &8 F 41 25ul SOCE: % 7% (2% tryptone, 5% yeast extract, 10
mM NaCl, 2.5 mM KCI, 10 mM MgCI 2, 10 mM MgSO 4, 20 mM
glucose) *t37°C A 2 2304 45> P~ 33 £ 60ul#% >+ 2 F 50ug/m
|% v & Fk(ampicillin) 2. L BT 4 32 % 7£( 1 % NaCl, 1% tryptone, 0.5%
yeast extract, 1.5% agar) * ¥ pt T 42 F L% F 1 00ul IPTGZ 40ul 2%
X-gal » #-pt THE ¥ 5237°C > 16-17/ ) {8 » B FE )= 2 gad

FOE e 1 H PR (NT) &5 7)plzd p & DNARE s (AB1377-19;
Perkin - Elmer= @ g % 4 4 552 @ 5 ARRTHE B > L 4G R TV ) o
HFEPE AR (AA) B 7| F @ * Sixframesz ;% 7 1 Biology
WorkBench 3.25% (http://workbench.sdsc.edu) - %4 pifr4 Af B 7
L 1 % % NCBl e gL & B 3t ¥ 4% 1 &2 ( BLAST )

( http://www.ncbi.nlm.nih.gov/)

z% %
é’?}i\_’rﬁ:}ﬁ‘ﬂ%:!

B BB ae AR AL L TIATE D RAF S A rid 2 gt
Rk R pEFREASRESE I R BMTF
BLIARFR S 0 R X g MRoRDaEh > R EBHR S o REYIFR
itk € E&E‘Jée'b)i#ﬁéﬁﬁwﬁ%ﬁﬂ%ﬁm AfrB)
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A AR PR

o BB F e AEtR o RELE R TW-CLy Sy =
ﬁ&?ﬁﬁ?iﬁﬁQQW’%@ﬁ%ﬁﬁﬁ”f% PR A AR

P BN R T ELROBMACE B X S R o 2 X BRI TW- ClL
Eoaitint 453 0 F ¢ ARAnmg (F- C) - > TW-CL
B hEAEIE P - 3 (N, benthamiana)fEtx 2 £ 2 + NI X ¥ - R
# (Bl- D) ° &7 #F TW- CL & 4 “rig+ » % TwW-Cl4e
RBRRALI ABFASEY Y e BEE 25 oL 15 FEF
ToEE LM LR A S F T o 81004 7 0 2R A
WA - B EAREOE R ok o 3TE B o B Rk
B gk (Bl- E) » &id 0 ! %Kﬁ”fﬁ ¢ saBEAvIk T
e R kAR o (Bl- AfrB) ° @8 K32AR% § I* s Bk
BREOEBE Y o RSERES ?}E% WAL E o

.A.s

ff’vf‘ A5 i
e R RE R MERE P RS 1242 TS HRER
FoARHRIRRE T 2R RSB ENT I'ﬁ;'ffil%i MELTE o Bl E

BS54 70-110 nm o oS P e A R T 1§ S A B TW-
Cl R EAEEs A2y P FRED (B ) - »j*aﬁ%ﬁi%tﬁﬁ’»
HET R IH S A AE TR R 2 RO FHBE R G F

5

e K- B Hicm X om A+ Bop# (tospovirus) ©
FI* s B o P BB 712 A7FE TW-CL 5 MYSV 2 #F /8 & ik
HHE A TW-CL# A fep et mi FE AT R% & 7
§R 4 F8 N SEHEF ZYMV ~ PRSV-W » CGMMV 2 CMV 2 4. 5 ik
i AT HR] 2 AN HF MYSV S WSMoV 2 Bl H iR i B 4
ELISA(Indirect ELISA)H # T TW- C1 & iz 6 A ¥ L2 SN 4 o
75 2 B % Indirect ELISA 3% % % % &7 TW-CL e s gife it i &
B MYSV B H R F 5 B F & 22 WSMoV & B iR 5 %
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ZYMV * PRSV-W * CGMMV % CMV 2 42 % e &2 75 F &
(=) o ¥ - 206 & Ao R TW- CL IR pAcis - 4 1
% % &% (Immunoblotting) # #] © #F%& % % Ho MYSV P -9
P HE A ER L TW - Cl ¢ A%y 2 5 LR
MYSV > & 3 A & & Rhihd A2 BHEMYSV - TW) G 5 2] 0k & (B
) o 3 - B 30 kDa #v R Z TW - Cl @& ARt ip e
MYSV +5if 3-v Bl iyt % 7210k & (Ble ) o
g ¢ > Tospovirus & & 5% 31 F - tNSm410/tNSm870c Fr
t2740/t3920c * ** RT - PCR ¥ #| > ¢ &% TW-CLl# A a P2 3%
£ RNA # A& 7 > tNSm410/tNSm870c fr t2740/t3920c 5! + 4 | ¥ #
H 2 05kbfr1.2kb (FDNA * (B AfeB)r @ # R 2 MYSV-TW
2 WSMoV-TW RT-PCR i#5 -~ B2 TW-C14p FF eni % o e
Sl 4t > A w5 o AL EF T XA e WSMoV - tw g %
s e X7 WP EEFL RNARPEY i e i 5 ch ¥ b
B % # & PI3E tospoviruses ° A7 7 % % n F F W Bl{r RT - PCR
Z P > TW - C1 & Tospovirus % M 2 # /% 5 5 (MYSV) Sl

é‘éﬂ A F)’?ﬁ_‘7 nj}\i;ﬂ’}?ﬁ-a- ’ fﬁ’)s; MYSV - TW-C1 - i')g
FEB FE % MYSV-TW-C1 A &3 =+ 5 4 Nzér?m’?%*‘%“*ﬁ

MYSV-Nf/IMYSV-Nr 4 :& * > RT—-PCR #% (BlI CivD) - 4
A INAFIDNA BB A 9 00Kk BALER « RAAITLP > N
A F MYSV - TWCL P2 HEE A 7| &E 45 £ %0 30 a A h MYSV -
TW (% 45075 © FJ386391) 7 99%4p v /& 5 @ & 215 jedkz. MYSV
B ok ik blde p ok didk (F 8050 AB038343 {- AB024332) fr 3
B~ ik (545 AY673636 = AY574574) = F 98% e ihts o

o

Fl 5 pdch® # B MAcR iLehF A g Fl 0 4 47 tospoviruses £
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epem FAF o Pl by kB M G fog i A A6 - A Y
£ & #7_ tospovirus Rf4E o 2007 & f® M R fFam FAAR 0 -
B AEFDRT R IEEE R A O B PR
oo RELE TW-Cle 1 * 7 F AL Z IR TW-CL & F itz p
F 22 70 1 110 nm #h3k A5%E4 B < o] 222 4] g tospoviruses 4p # o
& * Tospovirus i & 5% 313 » 7% TW-C1 2. RT - PCR # 3 &
P o L% TW- Cl1 H_Tospovirus B = B o % A 287 7 F4v > B2 AR
MYSV # & WSMoV NP #uw 5 F s e > & B2 (western blotting )
frpgf s LR A% (ELISA) 8% 5 nd @ < B g o yp32 &
ﬁ!ﬁa\?’v}%?%i%ﬁi £2. MYSV 2 WSMoV L& ¥ & 4 - &5
3 tospoviruses ¥ P R A Bk o iz A BIUEE RIH A
5 4787 0 TW- CL chfip s MYSV 8 306 FoB B i &
e APy 540 > TW-CLE - B MYSV & A chse 34k >
Flp e 2 MYSV-TW-CL1 -

= 7 B- W %F L tospovirus £F & MYSV MYSV N A 7]
% - {313 $H(MYSV- N-f v MYSV-N-r)#t * % i& 7 RT-PCR %% °
&% _MYSV- TWCL & 23 F RNA # & ¢ 453 1 - DNA »
B %0 % 085 kb @ WSMoV N #& F1& — 313 $(WN2963 -
WN3469c) fF tk » * ** RT - PCR #5493 MYSV- TWC1 & % &tk 2
®E RNAH & F%i17 =@ DNA ¥ EAR#H3H o RT-PCR g%
RO AL FERREE > TFEPMEY WSMoV 2 MYSV bl H
AL PE e BARRIE A fp A o i N AFAE 7] MYSV-
TW-CL #2788 % | Bl R 3 I FIR e MYSV P H LA 70t 0 B 5% 4
M MYSV- TWC1 ¥ 2006 # ¥ — B 4 % N~ $IK(MYSV- TW) L%
AR P AR R B 0000 0 2 P Ay B B MYSV A HEtR
W PR AR R T 98% c MYSV T e 2 R B AARIL G
- AATEOAFEF 2 2RG|F)E2 - - ap 237N RAE
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ROk 26 B FERG 398 B A S B REREH A E sLE S (MYSV)
TR Ay 0 BEFRIRZT AKRS B MYSV 2 S
B T ARTE AP F IR R A A B o AP oF
BERBANBLEERT G L AV LLFEPASL > HE L MYSV 9
Al s BT e 8 B RAAENE B AR MYSV-TW-CLE % = d 20 #f
PR EFASBIRELFLRME AT E PSR A A TR R
W ot b SR P AR FRIEFHFE L FET ApHL

o e f AL IR A1

\\\?&
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Table 1. Host range of a tospovirus-like virus (TW-C1) isolated from
diseased cucumber in central Taiwan

_ _ Symptoms”
Family Species
Inoculated leaves  Upper leaves
Amaranthaceae Gomphrena globosa L. NS —
Brassicaceae Brassica chinensis L. — —

Raphanus sativus L. — —

Chenopodiaceae  Chenopodium amaranticolor L. YS —

C. quinoa Willd. NS, YS —
Cucurbitaceae Benincasa hispida (Thunb.) Y, M M
Cogn.
Citrullus lanatus (Thunb.) Y, M M,NS
Matsun & Nakai.
Cucumis metuliferus E. Mey. Y, M M
Ex Naud.
C. sativus L. Y, M M
C. melo L. Y, M M
Solanaceae Datura stramonium L. CS M, NS
Lycopersicon esculentum Mill.  YS M, NS
Nicotiana benthamiana Domin. YS, M M
N. glutinosa L. NS —
N. rustica L. NS —
N. tobacum cv. Hicks. NS —

Petunia hybrid Hort. ex Vilm YS —

Leguminosae Phaseolus vulgaris L. YS —
Vigna sesquipedalis (L.) NS —
Fruwirth

*Symptoms are abbreviated as follows: NS, necrotic spots; CS, chlorotic spots; M,
mosaic; Y, yellowing; YS, yellow spot; —, no symptom.
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Fig. 1. Symptoms induced by Melon yellow spot virus (MYSV) on
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cucumber. (A) Necrotic spots, yellowing and mosaic on leaves of
a cucumber plant putatively infected with a virus in field
screenhouse. (B) Symptoms observed on the upper leaves of an
infected cucumber plant. (C) Local lesions induced on a leaf of
Chenopodium quinoa inoculated with the crude sap extracted from
the diseased cucumber plant. (D) Systemic symptoms on a plant
of Nicotiana benthamiana inoculated with the virus isolate TW-C1
obtained from single-lesion isolation. (E) Cucumber seedlings
inoculated with the virus isolate TW-C1 showing yellow spots and
mosaic symptoms on cotyledons and true leaves. (F) Mosaic
symptoms appeared on a systemic leaf of cucumber seedling after
inoculation with the virus isolate TW-C1 by the vector Thrips

palmi.

Blo ~ %3 BB Ry Pl pd g3 fAERE Y (TW-CL)
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Fig. 2. Transmission electron micrograph of nearly spherical particles
with envelope (70-110 nm diameter) in cucumber leaf sap from a

TW-C1-inoculated cucumber plant.  After fixation with 4% (v/v)
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glutaraldehyde, leaf sap was placed on a collodion coated grid and
negatively stained with 2% (w/v) phosphotungstic acid. The bar

represents 100 nm.
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Fig. 3. Enzyme-linked immunosorbent assay of leaf extracts prepared
from TW-C1-infected or healthy cucumber plants. Following
incubation with the extracts, microfilter plates were individually
incubated with specific rabbit antiserum (RAs) to ZYMV,
PRSV-W, CGMMYV or CMV and monoclonal antibody (MADb) to
MYSV  or WSMoV #®, and followed by alkaline
phosphatase-labeled goat anti-rabbit and goat anti-mouse
immunoglobulin, respectively. Absorbance at 405 nm was
recorded 30 min after the addition of the substrate [_]-nitrophenyl

phosphate. Readings represent the averages from eight samples.
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Fig. 4. Immunoblotting analysis of plants infected with TW-C1 using the
monoclonal antibody (MAb) to the nucleocapsid protein (NP) of
Melon yellow spot virus (MYSV) (A) and the MAb-WNSs to the
NSs proteins of Watermelon silver mottle virus
(WSMoV)-serogroup tospoviruses (B). Equal amounts (5 ul) of
extracts from leaf tissues (0.05 g/500 ul) collected at 7 days after
inoculation (0.5 cm diameter of disk from three different leaves
ground in 500 pl extract buffer) were loaded in each lane. M,
prestained protein markers. Lane 1, a cucumber plant infected
with TW-C1. Lane 2, an uninfected cucumber plant. Lane 3 and
4, the plants of Nicotiana benthamiana infected with MYSV-TW
and WSMoV-TW, respectively.
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Fig. 5. Detection of the cucumber virus isolate TW-C1 by reverse
transcription-polymerase chain reaction (RT-PCR) using
Tospovirus genus-universal and species-specific primers. (A)
Degenerate primer pair tNSm410/tNSm870c designed from the
conserved region of NSm genes, (B) degenerate primer pair
t2740/t3920c designed from the conserved region of L genes, (C)
specific primer pair MYSV-N-f/MY SV-N-r designed from the
nucleocapsid (N) gene of Melon yellow spot virus (MYSV), and (D)
specific primer pair WN2963/WN3469c designed from the N gene
of Watermelon silver mottle virus (WSMoV) were used for
RT-PCR. Total RNAs extracted from a healthy plant of

Nicotiana benthamiana (H) and a plant infected with MYSV-TW
or WSMoV-TW were used for comparison.
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