Y B RS A e ) e(Tospovirus)fehy 53 REFERIH 35

)5 %4 s g 4 B(Tospovirus)p 4 2 4 5 %
BTE T R AR

B F PR EHL KR
IR 5???*”}?5 LI
T+ #02 : fjjan@nchu.edu.tw ; @ E @ 04-2285-4145

F =

é%ﬁi{fﬁai% (Tospovirus) & — ¥4 7 2 x 7 G 5@% [
Hepd > FLFERPFTA I LR EHFIEREATR G
EAA cd NP HAhFALPREFARL D opMLR L o P D
AR R R M TR P R (nucleocapsid protein gene, N
gene) Pife B P47 5 A 0 & d 3% LL)?‘}—‘D- LG BN R HRT7 4R
T_o T L rﬂig‘_ ch FEE R R Tt el APE s R
B Op A& O iRl BRI E L FAE T R s R A
£ j’-ﬁ‘]tospowrusesa B E NP RRHRED TG A
AR S E S R % 2 tospovirusesi & Pk A SR (T4 4T 0 B IR
fe tospoviruses 2L RNAZz 4§ @ fi%¥ % (replicase) %3 & 7 B B "RA LD
ks B 5 B RRNAME H& > xé 4 L RNA B RAER R 7|
Ti o KD B R #5503 (degenerate primers) 0 I iE f7
W R L PR 4 F RRT-PCR) e 7 ] > #r @2 1k ¥ B 1Y
RAIAEE B PR AE A AT R o AP fﬁ? g sl
F T R Z MR R F P s i Altospoviruses 0 F ¥ 3L @ S5 )
Ot S s kfRRle B 27 B i 3ltospoviruses s d A~ 4
NN ERE T BFZ U E o

¢

Mm% i‘éﬁz‘f:@i & ~ Tospovirus ~ 4 F ¥ R] ~ f§ #8350 F
degenerate primers ~ RT-PCR
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%3
Tospovirus s & - #5854 45 B p+ B (Wikamp et al,
1993)» & Bunyaviridae # ¢ *& - it g % {4 dp # B (Sakimura,
1962) » Hirm X 4 B+ 53 ALF L FRE R $A2ES24900
Bty > Arxe R a* vh 2 By vy e d adhgidp 3
(Prins and Goldbach, 1998) - #irsa% 4 fp+ 5 - 5 F & ek
il JI’%% (Black et al., 1963; Ie, 1970; Milne, 1970; van Kammen et al.,
1966) » H ¢ & R = ifH %L FIHBRNA (ssRNA) » & w2 S
RNA - M RNAZ% L RNA (Elliott, 1990; German et al., 1992; van den
Hurk et al., 1977) - L RNAM 3}?5—%‘ I 4 %% (viral complementary sense )
¥ RRNAGE % 5 (RNA-dependent RNA polymerase, RdRp) # #] (de
Haan et al., 1991) > M RNAR| & %] 14 :},‘;5% 3L (viral sense) % :}J‘ﬁi 3
LR B ﬁé #v ( nonstructural protein ) NSm 2 %] 2 B F-+
(glycoproteins ) G1/G2#& #] (Kormelink et al., 1992) ; S RNA% %] 12
Fd KR op A T A R R Y NSs AT E Py ko
(nucleocapsid, N) # %] (de Haan et al., 1992; Law et al., 1991; Yeh and
Chang, 1995; Yeh et al., 1996) - p = % z\?ﬁf_?;:),%i (Tomato spotted
wilt virus, TSWV) ~ & m.?ti%,@_mgmﬁai (Impatiens necrotic spot virus,
INSV) ~ =24 7% 7 e -+ (Peanut bud necrosis virus, PBNV) % &
é’iazr)l%% (Watermelon silver mottle virus, WSMoV) z. L ~ M ~ S RNAs
L fER = 2 o TSWVeh L RNA 5 8897 B+ & (de Haan et al.,
1991) - INSVen L RNA - 3 8876 i 1% 4 fik (van Poelwijk et al,
1997) - PBNV# L RNA$ 8911 473 fic (Gowda et al., 1998) -
WSMoV & L RNAF 8917 %4 (Chu et al, 2001) - TSWV M
RNA 7 4821 i +* ﬁ‘ﬁﬁ (Kormelink et al., 1992) > INSV 37 4972 i
(Law et al., 1992) » WSMoV 73 4880 i# (Chu and Yeh, 1998) » PBNV
7 4801 @ (Satyanarayanaetal., 1996b) 2% & - 23 SRNA = & -
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R4 222916 ~3534 1% +% 3 f¢ (de Haan et al., 1990; 1992; Pang et al., 1993;
Yeh et al., 1996b; Satyanarayana et al.,1996a) °

FI* e FEMREFL A FAD PﬁTospovirus%:)ﬁji a® 2k

(Goldbach and Kuo, 1996) > #4141 % F % %ﬁi%:},‘ﬁi %}J‘;‘ai £
Py v e FEMGT R Iie L pA BpE RA G B
(serogroup) ° % - & ‘}?’- ¥ (serogroup I) # #ETSWV » & = & 3
(serogroup 1) ¢ &~ 4 2+ (Groundnut ringspot virus, GRSV) =
% d0s 1 E{T_,?é‘?vfffi—* (Tomato chlorotic spot virus, TCSV) » % = & i #
(serogroup IIT) # #£INSV » % = & % (serogroup IV) & F£WSMoVir
PBNV (de Avila et al., 1990; Law and Moyer, 1990; Adam et al., 1993;
Heinze et al., 1995; Yeh et al., 1996) - #Am » % ¥ 4 4 5 70
Tospovirusfg%:)}%i MBI HY &4 5 b _%-}?’3—* (Peanut yellow
spot virus, PYSV ) (Satyanarayana et al., 1998) ~ # & =% i }TE‘MJ%*
(Iris yellow spot virus, IYSV ) (Cortesetal., 1998) -~ & Fg&g‘_ 5
% (Physalis severe mottle virus, PSMV ) (Cortes et al., 2001 ) ~ PCFV
FaAEp A o B L RS BE R B v Tospovirus o & 1 &k B M 1R
A7 A AR B G e 3

Bt REB A R ¥ gE A o e TSWV » TCSV
GRSVz fF #r 3 $Ziicenad i F & (de Avila et al.,1990; Adam et al., 1993;
Chuetal, 2001) = ¥t » k3 ~#&F (I ILIIL...) s A 4§ k5
REZA B o g rE R A }]%—% e L AL (type name) k & % 3% i
# (Chuetal, 2001; Jan et al., 2003) ° 4% - 5 3] (serogroup I)
e 5 TSWVi i3 (TSWV serogroup) » #* #b » & NAFI T 55 F &
B 740 e B %rﬂié-‘}}%# E:}]%% PR BEF o ‘)F BB T
o QAR LR - S EY o NI A RA P W AR
PG e E R HpA TS L2 B AR L GFE S TSWV -
WSMoV ~ 1YSVi jF# 2 w i 7 ¥ - o4 chjb = & 53] (serotype) -
INSV ~ PYSV ~ PCFV% MYSV (Janetal., 2003) -
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facsa X p4 B (Tospovirus) 2 4 a2 £ h &3 > p b e A8
TEF LRI ZEIFFRERGEHRTSY AR L DS FL -
(Rdddy and Wightman, 1988;German et al., 1992) - 8tiT & 5875 3
AR d O EF RAr X pA BRA ERAH AP TY Pty B
FiEF2 R R P FSFTAEVRL ) 2 A2 HFHF L AR
FIFF 2 - o bABR A AT A RHEE (WSMoV) ~ Bk g ic
P2HFEAEH? SAE L > o A5 Ay AU F B (Yehet
al., 1988 ; 1992; Chen et al., 1995) » # A A% L Fd R 2 % T X3
A AZBERERAPFF o T g A FRENAY S ek B2 §ic
4 g Ed 4 (Green and Chou, 1991) ° 1992 » i X3t £ &
BE S~ F A kR EFRCECLER G B2 mac (Chen et al,
1993) > &% B T B RV 3 A I tospovirusZ k- F o A EF
(Chenopodium quinoa Wild) ¥ # .7 #h*pmse @ BT 404 % J
= ‘' % &| B (Scirtothrips dorsalis Hood) - ¢* 5 & L AL £ 5 Tospo-P
(Chao et al., 1995) {44k & & % Peanut chlorotic fan-spot virus(PCFV)
(Chen et al., 1996) -

It BpA FAPRAR L Y pER S 3 A F A PRZ
AR R A SR R I IR A R 3 - S
Wrdkiyp BRI wAPFHRT S FAEF =7 P filzin
o fed R Fiem oA BpA LG B R AR e
FIEL > Fo G0 AE 7 5 o Fltdew AP A R S A R SR
FLErLE -

BB B H o E md R LR R B

LRNAR R A 74452 i #5851 3 2 %3
¥ e 3 2. TSWV ~ INSV » PBNV 2 WSMoV L RNAE 7] » 5 d
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¥ AL RNAz 4f @ps2% (replicase) % A+ F REXKI 7T - 4

¥

i E 53 (Bl- ) o 513 $gl3637/gL4453cT L RNAFH ) - if

40.81

RN

2=

kb DNA ® g o @ 313 $+g1.3637/gL4510c f]3E #F ¥ $+L RNA#H
i%.50.89 kb2 DNA % £ o

gL3837 gl4435c glL4510c
5 3637 3655 4435 4456 4510 4532 ,
VG r“'ﬂ — P . ‘ K::}_S
V 3t - — 5
5 ) T g §
TEWV CCTTTAACAGTAGRAACAT {
gy SeMmREAaaAtdEa :
W3V BERTARRGRARTRGARAGRT 3
Primer gL3637 CCTTTAACAGTAGAAACAT 3
g ] i
TSWV TCTGTTTATCACTCITGTGCAATG
INSV TCTGTTTATCATTICTTGCGCTATG
WEMV TCTGTCIACCATICTTGTGCCATG
DBNVBFCTGTCTATCATTCTTGTGCCAT%I
i AGACAAATAGTLAGA
Primer gL4435cC CELACHE ACéCG%TAC

Bl- - d TSWV ~ INSV » WSMoV 2 PBNV:L RNAX & & 973K 3+ 2

5' '3
TSWV AGATGGATTGTGCACTCTGATGA
INSV AGATGGATTGTCCATTCCGATGA
WEMV AGATGGATGGTACACTCTGATGA
PENV AGATGGATGGTGCATTCTGATGA

; ]
Primer gL4510c TCTACCTA%CAEGT%AG%CTACT

“~

sl S o

Fig. 1. Sequences of degenerate primers designed from the sequences of the
conserved regions of L RNAs of TSWV, INSV, WSMoV, and PBNV.
Arrows indicate regions where degenerate primers bind, using
WSMoV L RNA as an example. The numbers indicate the nucleotide

positions targeted and correspond to the viral complementary strand
of WSMoV L RNA (Chu et al., 2001).

f1* §§ @

T - 3 ;,%’jg]tospoviruses

ETTS

3

RIFFE =R 973kt 2 L RNAJ & 5851+ 8 F 7 R 7

s 3] 2 tospoviruses > Fdd B~ & L A & & p # 4Rk 2 total RNAS >
F P P
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7 b2 L RNAF # 5851 3 $i8 (FRT-PCR2 3 15 » & % &7 51 3 #
gL.3637/gL4453c % gl.3637/gL4510cTSWV ~ INSV %2 WSMoV 1L RNA
2 i ?EEP e10.81 kb% 0.89 kb DNA % & (Bl= ) o etz
B EN S ETT PR E Z|§ A GRSV Z HT-1 L RNAS 7 !

+ it en0.81 kb% 0.89 kb DNA F Bl o ¥ #h gt g H V51 3 777 1§ —
A HL RNAVIE B 7|17 e o ,i“‘] }]%4 PCFVHi tg 1 - ££0.38 kb2
0.46 kb DNA % £ (®l= ) ° %7 ﬁTospowrusﬁr,ur % 1?; Pl E Rt o
P ES s S wE e o4 B b 4eOdontoglossum  ringspot
virus (ORSV, Tobamovirus), Potato X virus (PVX, Potexvirus), Papaya
ringspot virus (PRSV, Potyvirus), Strawberry latent ringspot virus (SLRV,
Nepovirus), Cucumber mosaic virus (CMV, Cucumovirus), Rice grassy
stunt virus (RGSV, Tenuivirus), Rice stripe virus (RSV, Tenuivirus), % it &
e RlEEzrHEAS2 A2 o TSWV » GRSV » INSV » WSMoV
HT-1% PCFV e RT-PCR 2 4 B i& - # & {7 "L 4| i % HindIIl » Xbal 2
EcoRIE:# ~ 17 (Bl= ) > WSMoV > TSWV » INSV ¥ 4o7p #p 'L 4| fi%
% B3 o @ HT-1 » GRSV 2 PCFV7* 5 47 "L Bl 3%

RT-PCR % 4= i&— # 12 TA cloning kitif 7 15 » SDNA¥:ift B 7| f2 45
VIREELE BN 3 W F L RNAGA S o PR 5| R4 % i
= WSMoV » TSWV 2 INSVerfZ i B 7|8 @ 3 £ 2 48 2 4p ¢ - GRSV >
HT-1% PCFVE2 A & A 7 % £ «0L RNAY: R B 71 > e 24 o7 i8 (L RNA
Yif& B 782 @ frtospovirusessL RNARE T $fp: 247 ¥ 7§ ¢ FrepR
motif o 12 + % % B 7 > gl.3637/gL4453¢c gl.3637/gL4510c - 2L RNA
BEN ST B2 o /ﬁ*?‘;‘l stospoviruses § & i 0 F 2 B2 H s 2t

Tospovirus s & & Jig



AR fi@z’ﬁgﬁ T foji‘; FE‘ﬁ’(Tospovirus)ﬂf'fji‘; NS

"'é& SR A \:‘%% S QS
nd =] s :
FFTFELST ST T FTFTTF P

Bl- - 1% LRNA # 5% 51 3 $+(A)gL3637/gL4435¢ %
(B)gL3637/gL4510c i iR] # I s i Al tospoviruses °

Fig. 2. RT-PCR analyses of tospoviruses from different serogroups, and
plant viruses of other genera, using primer pairs to the conserved
regions of the L genes, gl.3637/gl.4435¢c (A) and gl.3637/gL4510c¢
(B). RT-PCR was performed using total RNAs extracted from

="
0z

41

plants infected with individual viruses as templates (Chu et al.,

2001).
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A

HindLIl Kbal EcoRl

W
o g 4
"'F":“"‘"":‘,""‘:-_-t'ng""""" 3 g g g
FEFFEeE S P EFE TIPS

HiadITI XbaT EcoRl

LS
Cd ™
FpaAS 8 Mg o doaa a M o poas g g
FEFEFE S FFEEFLEFLPEFFES

B= - "WHIpE 2% > 22 7 IF i AltospovirusesF = & 2 L RNA
H 34313 2 RT-PCRA F# -

Fig. 3. Restriction enzyme analyses of RT-PCR products amplified from
tospoviruses in different serogroups using degenerate primers pairs
to the conserved regions of L genes, gl.3637/gL4435c (A) and
gL.3637/gL.4510c (B) Three restriction enzymes HindIIl, Xbal, and
EcoRI were used. Combinations of the viruses and enzymes are
indicated above each set (Chu et al., 2001).

FI* LRNAR & 3% 315 @ plw 7 k& 3] eitospoviruses

L7 - HIER b et RNAF E N5l 37 % ki ple @
PR % 3 o g5 Al i tospoviruses 0 4 gl3637/gL4453¢ %
gL3637/gL4510cf # 5313 $15HB & A ~ 121 % A2 3B EfE4L e B3
:}?ﬁir‘%i;ﬁf’rRT-PCRF Bis > B9 12Ba N ~8B % AZ3BERERSE
TR g FE )~ ] cADNA PR (Ble ) o - W WSMoV 2 TSWV
N genes13l + $#i& (FRT-PCR » 3 473 od A (12 ) 2 * A (8
B ) ¥ 12 WSMoVil & 3 tg 11 g ) cnDNA 2 £..50.7 kb o @ Z 4T
(3% ) ¥ MTSWV N gened ! + $33 t5 11 ig # e11.0 kb DNA 7 £« -

Bt b P WSMoV 2 TSWV NP#w 75 22 RT-PCRIF 14 F 2 # 512 7
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ELISA# Bl R > 10 d A2 TH % A&

B o @ 3 AR R &R 5 TSWV ELISAH
RNA@G B 513 2 v REEP I A7

% WSMoV ELISA S &
:r_}_};@ SV “‘L%/&’Eﬁ. v L

oo # 7| entospoviruses > 7

VR ORR e Ple B R 4 chtospoviruses 0 H & R & ELISAR £

B o

Watermelon Wax gourd

Lisianthus

bcp M D HDHDMHD

2000
1500-
1000=

500-

B Watermelon Wax gourd

HDHDH

oo
[N

Lisianthus

tp M D HDHDH D
2000~
1500~

1000-

s00-

H D H DH

- NT
- NW

WSMoV TSWV WSMoV TSWVY WSMoV TSWV

W D-Anti W
| H-Ant W
mD-Ant T

H-AH T

Absorbance (405 nm) 0

‘Watermelon Wax gourd

Lisianthus

Bl - 1% LRNAMG &850 F 0 R B2 ki ,%’—i“;‘] Z_tospoviruses °

Fig. 4. Detection of tospoviruses in field samples by RT-PCR and indirect
ELISA. (A) The total RNAs from field samples and healthy plants
were amplified by two pairs of degenerate primers derived from L

RNAs of the tospoviruses (shown in

above panel) and NP specific

primers to WSMV and TSWV (shown in down panel). (B) The
crude extracts from field samples and healthy plants were tested by
NP antiserum to WSMV and TSWV. The host plants used is
indicated in the order from left to right. M: marker, D:diseased
sample, H healthy control. The d1 and d2 represent for the products
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amplified by primer pairs gl.3637/gL4510c and gl.3637/g.4435c,
respectively. The NT and NW represent for the products amplified
by TSWV- and WSMV-NP specific primers, respectively. The Anti
W and Anti T represent for the NP antiserum to WSMV and
TSWYV, respectively (Chu et al., 2001).

F1# L RNAR & %313 1§ il Y& §§ tospovirus
Ficenmd mans 50 0 e ATB8Hp A Ak 8 (36
2001; Zettler et al., 1990; Lawson and Hsu, 1995) > i & ¢ ¥ 3
Potexvirus & &k 17 F;H]'; & 5 & (Cymbidium mosaic virus, CymMV )
(Francki, 1970) - Tobamovirus /& ¢r# = ff #: 5% 4  (Odontoglossum
ringspot virus, ORSV) (Jensen and Gold, 1951) ~ # & 4t =54 f§ =4
# $& (Tobacco mosaic virus-orchid, TMV-orchid) (Corbett, 1967),
Potyvirus s sh & & 1+ 4t % j5 4 (Bean yellow mosaic virus, BYMV)
(Lesemann and Koenig, 1985) ~ % ﬂiﬁé‘ﬁ'ﬁff :f’iafi (Dendrobium mosaic
virus, DenMV) (Inouye, 1973) ~ &% & *% 54 (Clover yellow vein virus,
CYVV) (Inouye et al., 1988) ~ & F 4 ¥ =+ (Turnip mosaic virus,
TuMV ) (Lawson and Hsu, 1995) -~ 4 + E&‘ﬁ,{# i (Vanilla mosaic
virus, VaMV) (Wisler et al., 1987) » Closterovirus & e 7 &L g 3 % 3 B
# (Dendrobium vein necrosis virus, DVNV) (Lesemann, 1977) -
Tobravirus/§ 77 %% 2 s 4 (Tobacco rattle virus, TRV) (Lesemann and
Vetten, 1985) - Tombusvirus § h & I j # 2k 4 (Cymbidium ringspot
virus, CyRSV) (Hollings and Stone, 1977) » Cucumovirus/ sF & 4R
# (Cucumber mosaic virus, CMV) (Inouye, 1969; Zettler et al., 1990) >
Nepovirus/ <n# o 25 4 (Tomato ringspot virus, TomRSV) (Goff and
Corbett, 1977) » Rhabdovirusf g 7=zt +  (Orchid fleck virus, OFV)
(Chang et al., 1976; Doi and Yora, 1977)% § 3csa % 54+ 4 (Tospovirus)
thi sesa % 5+ (Tomato spotted wilt virus, TSWV) (Hu et al., 1992) »
W= oB s Bk 4 (Impatiens necrotic spot virus, INSV) (Lawson et al.,
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1990) -

o e dow LR Rig ey (Phalaenopsis spp.) dhupa ¢ 351 i eh
CymMYV ~ ORSV ~ CMV ~ CyRSV (Lawson and Hsu, 1995) -~ OFV
(Lawson et al., 1986 ) — & st i Closterovirus & m}";‘afr ( Lesemann,
1977) % - i#rhabdovirus (Lawson et al., 1986) » @ 5 & 575 k5 24
m)l%% s 7 3 CymMV ~ ORSV 2 CMV = f#& ( f > 1989; Ko,
1988 )

2002 55 g e £ T3 BE G WL E P IRF R
e pflemp@cE Y AL 23R tmE o EE91.5~32m ¥ 1
e AR Ao 0 BRY S HoRsE SR (E20.9~2.0cm) >
BOE BDC FEF (BT 57 e AR & L

ERBETEREZIG ELNT0~90 nmenzg 3 J)ﬁjxy%;ﬂr o JI* FiRpEE
LR S 3 LT BPES
ELISA) 27 &4 47 » I — A 3 p s ,m:;’;w vd ficsa % T

A e FATA 2 % ( Watermelon silver mottle virus,
WSMoV ) ## ¥+ (nucleocapsid proteins, NP ) *T# & «hn FF ¥
& - & B v Tospovirus s # » & FETSWV ~ INSV fricd it 5% s
4 (Peanut chlorotic fanspot virus, PCFV) i /7 % 2 5 Ji& (Chen et
al., 2003 )

BEFAPFRINN P HGIomE S Hp4 L RNAFT &
BN 2k enfi B 5% 313 $4g14435¢ /gL3637 (Chuetal., 2001) #d s by
P+ B 2 U IR AT P 2 R PR (T SR
o TR i e-F L frit 4 F (RT-PCR)¥ 15 41— + /] 9800 bpz
e (Bl =) #3%F = A4 41 * TOPO TA:E % 2 &2 (TOPO TA
cloning kit) (Invitrogen, Carlsbad, CA) & {7 AFEA T 2/ > F- £ 5
816 bpz. L RNA:Z 78tk ; 5 GenBankz. BLAST program% DNASTA #t
By AE] o BEFIRE A2 WSMoV ~ PBNV » TSWV{rINSV % »
f8 e &L RNAV: L A 7 mﬁr,—-% 4 %) 5 80.8% ~ 82.8% ~ 58.7% ~ 59.9%

( indirect enzyme-linked immunosorbent assays,
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ey Ea4p IF B (identities) % 97.8% ~ 95.7% ~ 66.5% ~ 66.9% "= fi 4p 7
B (Zheng et al., 2003)  TSWV %2 INSVE_ ¢ v & 4 jf T 48
Tospovirusfr s # > &/ 4 £3F S P HF ~ FEfoe B ivd dup
Ropd o s 3B FH TR RERT c TSWVE A2 o
PRABRFER > FFAS M IR AR Sup A (Hu et al,

1993 ) » X INSVE Z ehjiF 7= p > 4c 48 B (Lawson, 1990) o 12 ¢

B RET e R B YR RS LN e p A
EHWSMoV x ’Fi 1m}}$3% (Zheng et al., 2003 ) -

BT ~ 4 UkfF tospovirus #75 | A2 2_ bp Ly 1t e B M
Fig. 5. Phalaenopsis orchids showing chlorotic and necrotic spot symptoms
on leaves by the infection of Phalaenopsis tospovirus.

<« 800bp
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B~ ~ F1* LRNAR #5851 3 $3¢1.3637/gL4435¢ 1§ P dsf bi-fiF tospovirus

Fig. 6. RT-PCR analyses of tospovirus from Phalaenopsis ochid using
primer pairs to the conserved regions of the L genes,
gl.3637/gL.4435c. RT-PCR was performed using total RNAs
extracted from plants infected with Phalaenopsis tospovirus as
templates.

i

Tospovirus/?ﬁ,:)ga% WwEL R LY FAFEFR S 2 G i’
F900 % féife s » P 3 S8 F IR TSWV > WSMoV % PCFV= fé -
FE KR SSRGS REL S At WTOR » RS2 fiy ~
FEARLEARZ L AT AR AL TR A E R T At
Pz TR LM ERIPRFFEDLL AT FEDL T
FTr i A ErmEpd hrid 21 LTI R
Tz — o P AT L RNAM & 0313 17 B L
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S RIEE R FRE R T R T8 07 e 5 3ltospoviruses » B 4ot i
SR AP FERY RN - A RETR L2
tospovirus > F] b — kP LB tospovirus ¥ T ip U R bR 51 AC F (C HoR o
B ARG EFRAEWRE LR AP E Y L ERRE 2
ﬁ’*W%ﬂWW%ﬁ“ﬁﬁiﬁﬁ’iﬁ%iﬂﬁﬁ#%wmm%
tospovirus £ FIR ¥ it B 7] 2. 2B 10 ER S )];3:% EEPAS -~ AN B TR U
Ak @awfme s o o g 2 L RNAJ #4513 > 7 Poig
BRI e AL RS Bpd o 3 BT 4
to# o 32 T 23 &0 B tospovirusesi £ RIS A 2 R

e
T

e
(\x
K
=
=
|

fivsaE 4 B (Tospovirus) A+ + 3 ¥ g2 3k 1€

¥ E D F BE-R 6 prsasl F &k (Reverse transcription-polymerase
chain reaction, RT-PCR )
B E@HA
AiE 2 kg favmE p4 2§ dem % 4 (Tomato spotted wilt
virus, TSWV ) ~ B ih iS 8B aii%:),‘ﬁi (Impatiens necrotic spot virus;
INSV) ~ &4 B5 R Iﬁa% ( Peanut bud necrosis virus; PBNV) 3 &
IS é’iaz:)%% (Watermelon silver mottle virus; WSMoV ) L RNAFE 7| »
d T4 AL RNAZ 45 #lfit% (replicase) & B+ F B3 &K =
i EN3 3 (Bl- ) i2FRT-PCR » 51 5 $+g1.3637/gL4453c ¥ %L
RNA:}}%&@} -~ £ %0.81 kbp DNA % £:@ 313 $+g1.3637/gL4510c B 55
T 4L RNAFHH 91— 1590.89 kbp DNA P f o Li@Fg2 (v
L ﬁ‘«:}e‘:ﬁ’» T RNA > % T 2551 3 2 F ®&-p% 4 3 5 1 cDNA
i MptcDNAZ P 2R @53 {7 R ety m &> £ 2
BT AA BTV HPER RS BT R S
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Tospovirus s % © #* — RT-PCR2 Rl 7 i feid ¥ AR F 2

Rooxlitg Rl 3 w3l tospovimsesrffai ZBETET AL o
1. RFEHH

1.1% %
L1.1 % & préagy > & & (PCR machine)

112 4 & Al g e $3(1.7-ml e g 7 )
113 KT R A

L14 % A i 2 2R ki

1.1.5 42 45

1.278 41 & 3R
1.2.1 Solution R (10 mM Tris-HCI, pH 7.5, 100 mM NaCl, 1 mM EDTA,
1% SDS)

1.2.2  Phenol saturated with Tris buffer (pH 4.3), chloroform/isoamyl
alcohol (24:1)

1.2.3 5MLiCl

1.2.4 0.3 M NaOAC ( sodium acetate, pH 5.2 )

1.2.5 70% FpE % B $HiEpE

1.2.6 it &< g (1.7-ml% 0.2-ml2t 0.5-ml)

1.2.7 #c® A ZFQ ul~20pl ~ 200 pl ~ 1000 pl)

1.2.8 Epicentre RT-PCR kit [ M-MLYV reverse transcriptase ~ 10X reverse
transcription buffer ~ 2.5 mM dNTP mixture (dATP -~ dCTP -
dGTP ~ dTTP) ~ 0.1 M DTT ~ RNasin ] ~ DEPC-treated water

1.2.9 Taq DNA polymerase ~ 10X Taq reaction buffer [ 500 mM KCI ~

17.5 mM MgCl, ~ 100 mM Tris-HCI (pH9.0) ~ 1% Triton X-100 ]

1.2.10 Degenerated primers (100 ng/ul): Tospovirus L RNA % 7|78 B
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1.2.11
1.2.12
1.2.13
1.2.14

AR T AT D 53 (B - ) 0 PRIl 3 gl4435¢2 B G
5'-CAT(A/T/G)GC(A/G)CAAGA(A/G)TG(A/G)TA(A/G)ACAGA
-3'%2 g1.4510c2. & 5] 5 5'-
TCATC(A/G)GA(A/G)TG(C/G/T)AC(A/C)ATCCATCT-3" » * 7%
513 glL.36372_ & 71 5 5'- CCTTTAACAGT(A/G/T)GAAACAT -
3" 513 $+gl.3637/gL4453c+ L RNA#FH# 11 - i $0.81 kbp
DNA B m 51 3 $g1.3637/gL4510c R 35 8 # L RNAFH 3 !

- 1% %0.89 kbpz. DNA * £ ©

0.8% 3§ *5 4 "% (agarose in TAE buffer)

2 ¢ &) : ethidium bromide (EtBr)

DNA Marker

IX TAE%¥ 7% : 40 mM Tris ~ 1 mM EDTA ~ 20 mM acetic acid

2. H B
213 1% 2

v i 2o 8 4L F RNA (total RNA)Z B2 (Napoli et al., 1990)
P B ERNA > £ SRT-PCR¥FF 5 > #4254 (Jan et al,
2000) :

2.1.1

Bprte Rl 2o B4 E F 5100~400 mgr R AL F B b Rk (S 4 F) e
% 500 plz- 5 B~ #7% (Solution R)% 150 pl2 phenolz #c & & #
P & g 7 4R F (vortex) 30 5t o B 4 o~ 250 pl 2
chloroform/isoamyl alcohol (24:1) T £ 5k 7] 3= F 304, {5 > 1o
14000 rpmag w54 4515 B~ K 4 » £ 25 M LiCl > »+ 7k ¢
#FE3PPBFE > 214000 rpmEres 154 48 0 2 “,/Tfi Gkt 4 ~ 100
ul 0.3 M NaOACH-iik32 3 s » £ 4c » 250 pl & $HiFpFe s
EPE Bk 0 3t-80Ckfa#F B T 2204 48 0 £ 214000 rpmag s 15
Ao v % F RNA (total RNA)THk » £ 230 pl DEPC/&JE i
Frkis AR ERNAS §35-80CH * o

7
“~

-y



2.1.2

2.13

2.1.5

2.1.6

2.1.7

2.1.8

A 1A 5 35 2 f(Tospovirus) 2 1 3+ SEHETERIGE 51

B RNA 2 pl ~ 7 29%51 3 gl.3637 2 ul ~ DEPC-treated water
12 pl > RAe3= 3 {8 > v 4 @87 d. (spin down) > 14 80~90°C # i
5L 4hfe > Bk SA 4R o

‘v » M-MLV reverse transcriptase 1 pl ~ 10X reverse transcription
buffer 2.5 pl ~ 2.5 mM dNTP mixture 2 pl ~ 0.1M DTT 3 pl ~
RNasin 0.5 pl > i 3884 525 pl; B2 3 18 5 & o mfigp o
(spin down) °

42 °C 304 45% 37 °C 304 &5enif 2 T 27 % - %RcDNAZ &
= A

B~2.1.42_cDNA 4.5 pul ~ F #5951 3% glL4435¢# g[.4510c 1 pl ~ T+
513 gl3637 1 ul ~ Tag DNA polymerase 0.5 pl ~ 10X Taq
reaction buffer 10 pl ~ 2.5 mM dNTP mixture 2 ul ~ & F°k 81
pl > @ B A4 5100 pl 3 R fe3d g 18 > v 4r E A A< (spin
down) °

PCRF Jif i*: 5 £3793 C % 14 (denature) & 54 4818 » | i&
F34BRTRF 0 F - ATRF L AR S CHEF B1A&
50°C 4L & (annealing) * 14 48 0 72 C R E F 24 48 0 Bfs £ 30
72°C it {7 2£ & (extension)® & * B 104 45 -

% - BPCRKF &i’;ﬁéﬁ F 4k 5B10 pl4e » 2 pulz. 6X loading dye »
300.8%3 g AT A > &k KX TAES e 2 R T 58 T A H
o Hzmovpk%ym;%\¢+ﬁ0¢ﬁo

TR MR AR R T ARAD A SR TE ok ey

% 2

BT ARAD G BT %Pﬁu’*"“ﬁmﬂﬂwf‘wfsﬁ 2%
4 FE8 90.81 kbpx /£0.89 kbp+ | 2 Pk ¥ £ EF R0 £ H
Pl 2 5 F > PEEZRIEF IR ""—'ki—:\é\ﬁl@"ﬁbfﬁ
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3.2

38513 $ X L tospovirus ¥ A A € Hi by d) P g d < ) DNA Y
B bty - A AL RNAPE A 7 ahic 2§ 1 s 4
(Peanut chlorotic fan-spot virus, PCFV)R| 3 =g 10.38 kbp% 0.46
kbpDNA * & (Bl= ) o

RT-PCRZ 42 DNAY v 2 H &7 AFEH ~ TH % B 7|
o mpg el L P fATospovirus °

TS S

31989 i % %Eiﬁ'f}}%% LETRIE o o % FO R R B
oo @ P ER 0 109F o
%%iommoﬁﬁ%i%°Fﬁ%%%iﬁg@ﬁ%#&ﬁ&%
Mo A 0 327 o
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