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PIuMV #94% B K FL 643 bp » H b 8 B4 33 3k 0w 3 B % 5 Bl & - Bt s FrMV & — 4 5] -F# FrMVcep-up/
FrMVcp-dw * YA RT-PCR Bp #T 48 %] FrMV A PluMV -
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2015) > HE— DGR E « 2B KO
Gori > BE RATTEREURE - AR
BE R EAE 2017 FEHE YR E 2 G F & o
HiE 23 (Lin e al. 2018) »

MEE A E

RE R DEE

2013 4 10 A B & GRS TRELTE
IEBBEAR » HER #i4E - 2= ariaE
P R EY R (B 1A) < PL10x & (W/V) Z
0.1 M » pH 7.1 W4 %% (phosphate buffer) iff
JESE R o HURH R DA 122 5 2R F i 80AT <2
sV LR EE R > BIFEALEE (Chenopodium
amaranticolor Coste et Reyn) ~ &%%2 (Chenopodium
murale L.) ~Z5%% (Chenopodium quinoa Willd.) ~
T H 4L (Gomphrena globosa L.) J [B] B % B
(Nicotiana benthamiana L.) F5~:EY) - F&
HmEER R E B (& 1B) > 483 E
PEE > RS — S A A 0 TR DR B
B8 HEk (DR-TW) - EHAEZE R - R
FbEddE - LA EREIREARR
et R

LLUDR-TW {F By it slpi 55 > DL L aliBefE 5
o HESFI2SHE (R ) EYNNELE 0 &
FEO DRSO - G HBE SR K
FrEERRE > P EPEIZZE/D 1 mo > FKiRM
Bt TS 5 9 (enzyme-linked immunosor-
bent assay; ELISA) B RT-PCR ffEsH I H T -

ELISA

SR M IR R i de By B B = S i P 4
R 1F > ¥ 5 fH B FE Hibiscus latent Singapore
virus (HLSV) (Deng et al. 2011) ~ FAELEREUK 55
(Tobacco mosaic virus; TMV) (Liao et al. 2007) ~
ToMV (Deng et al. 2012) R UIZEBEE R T (Wasa-
bi mottle virus; WMoV) (Deng et al. 2016) -
B I NI EI4H $1 ¥ Tobamovirus Fr & 9% #
f& FtMV ~ Maracuja mosaic virus (MarMV) ~
Pepper mild mottle virus (PMMoV) ~ Tobacco
mild green mosaic virus (TMGMV) 13 H AC
Diagnostics Inc. (Fayetteville, AR, USA) -

TP EKE H (immunoglobulin G; IgG) 4k &
ELISA }/SEE Clark & Adams (1977) &Y )5 % -
ELISA-fits{fg 8 (BEH) L% & coating buffer
e HUR » &[4 ELISA (Koenig 1981) »
e 18 M 2 A 25 AR AL AE 405 nm 2 0
UZ{E (A405nm) o

FAFIZE8E (Western blot)
SRR Ry ATs 5 - Pi#e & ToMV
K tobamovirus EXMEZL L ME (Chou et al.
2018) o {x#% Towbin et al. (1979) BYJ5}% » 1B
L& %A 1% SDS #Y 12% polyacryl-
amide #{TEHGE K (SDS-PAGE) 1& » R H
BEUEY 0.45 pm B LAELEAR (nitrocellulose pa-
per) » FEL R X FEHIAS R IE - AR A DL
MW RE AR E Z I=E i R RS KA H (Sigma
A3687) - [Z[E% » LIELE nitro-blue tetrazoli-
um chloride (NBT) fz 5-bromo-4-chloro-3’-in-
dolyphosphate p-toluidine salt (BCIP) £ -

RT-PCR
HY 100 mg Pk EE pIZH SR A T 2 & RNA 4

{bz 40 (Plant Total RNA Extraction Miniprep
System; Viogene, Sunnyvale, CA, USA) Z£ H{
RNA - DJJ 3% total RNA Aiit > FEF Tobamovirus
& & 5] 1 % TMVmpf (5°-AGTTGTTGAT-
GAGTTCATGGA-3’) ;x TMV3nr (5°-CAAC-
CCTTCGATTTAAGTGGA-3’) (Huang et al. 2004)
B TobRT upl (5°-GARTAYSCIGCIYTICARAC-3’)
Jz TobRT do2 (5’-BGCYTCRAARTTCCA-3")
(Dovas et al. 2004) #{T RT-PCR > H{ 2 pL RNA -
1 uL Forward primer (10 uM) ~ 1 uL Reverse prim-
er (10 uM) Kz 16 uL DEPC-water > fl1 A AccuPow-
er RT-PCR Premix tube (Bioneer, Daejeon, Korea)

SEETE - B ERERS Biometra FlexCycler2
(Analytik Jena AG, Jena, Germany) th {714
i o RT SZFEFRAAIT » Jeit 9SCLZE S min >
4CKFE 15 min > 42°CZ & 60 min » 95°C & JE
15 min » Z 1% A #ELT 35 {EfEER PCR [ JE 95C
30 s 55CH; 44C 30 s 70T 60 s » B EHE
17 70C 10 min - RT-PCR E¥JLL 1.2% agarose
HEATE KM > THIR B3 Al K549 800 bp =
568 bp L% EEE F EL -
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RSB E R BRR & DT Biotech, Taipei, Taiwan) #E{THBEfEZ > Ze HH
byt DR-TW FFIIE > s ES > JER  TAEPIRIEAE (88 alih) BETRERER
yT&A & #% K ECOS101 [} {F 4H Bl (Yeastern — 43#7 o {52 DR-TW /¥ 5181 GenBank |5

1. (A) TRELIC ) YIEECBREE R 5 RUELAR L - Bt DR EBR 35 0 BiEkk (DR-TW) » 7 HIER R i B -
(B) %2 ~ (C) 4% ~ (D) T-HAL ~ (E) &% ~ (F) &IEZE S (G) & 5 JBlmbt UM IR 28 MR SR L (H)
BIEEFAE ~ (1) AL R () DEEEE -

Fig.1. (A) Desert rose ‘Da-hong-hua’ with virus-like symptoms. By inoculation of virus isolate ‘DR-TW”, local
lesions developed on leaves of (B) Chenopodium quinoa, (C) Chenopodium amaranticolor, (D) Gomphrena globosa,

(E) Chenopodium murale, (F) Datura stramonium and (G) Tetragonia tetragonioides, and systematic mosaic showed
on plants of (H) Nicotiana benthamiana, (1) Plumeria rubra and (J) Adenium obesum.
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Bk Z R ERE P SETTEL S > WA MegAlign 514 BB & B (4 iR & (Bootstrap 73 #f7 1,000
Pro (Lasergene 13; DNASTAR Inc., Madison, R e

I, USA J Clustal Eag % e .
WL USA) ) Clustal Omega SR FI 210 o g ermtpommig a5 e e D

HEE Fr 51 s e BL B Fr 51 #E (T alignment 1% > F . o
L MEGA 7.0 (http://www.megasoftware.net) JtbA Random hexamer/oligodT21 5[ ¥ 2

= Neighborhood-joining ¥ 4 EH i i ez 11 CDNAWYERL - (KI% CP ERNAVELHEE 7Y

K1, JVEBBOYEER (DR-TW) SRy or TR E B EEFRIR -

Table 1. Experimental host range and symptoms induced by inoculation of virus isolate ‘DR-TW”.

Family Species Symptom”
Acanthaceae Dicliptera chinensis (L.) Juss. —/—
Aizoaceae Tetragonia tetragonioides (Pall.) O. Kuntze NL/-
Amaranthaceae Chenopodium amaranticolor Coste & Reyn. CL/-
Chenopodium quinoa Willd. CL/-
Chenopodium murale L. CL/~
Gomphrena globosa L. NL/~
Apocynaceae Adenium obesum (Forssk.) Roem. & Schult M
Plumeria rubra L. /M
Brassicaceae Brassica rapa L. —/—
Brassica campestris L. ssp. Chinensis L. Makino —/—
Cucurbitaceae Cucumis melo L. —/—
Fabaceae Vicia faba L. —/—
Solanaceae Capsicum annuum L. —/-
/-
C. annuum L. var. grossum (L.) Sendtn. —/-
/-
Capsicum chinense Jacq. —/—
C. chinense Jacq. x Capsicum frutescens L. —/-
C. frutescens L. —/—-
C. frutescens var. conoides (Mill.) L. H. Bailey —/—
Datura stramonium L. CL/-
Nicotiana benthamiana Domin. CL/M
Nicotiana debney Domin. —/M
Nicotiana glutinosa L. —/m
Nicotiana tabacumcy. ‘Vam-Hicks’ CL/m
Solanum lycopersicum L. —/—
—/m
—/m
-
Solanum melongena L. —/m
—/m
/-

“ Symptoms on inoculated leaves and upper uninoculated leaves indicated to left and right of slash, respectively. — : no infection;
NL: necrotic lesions; CL: chlorotic lesions; M: mosaic; and m: mild or symptomless infection confirmed by ELISA or RT-PCR.
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W20 8 € Fy PluMV » 2225 PluMV P51 » 355

glFHa1% 2 (RIE 2 & Fp RIS # 1T DR-TW
HEAREREZER - WHEL S Wk 3 il
ZEEFEHIRI 7T AL S"RACE k2 3’RACE &AKI4H
(5’RACE/3’RACE System for Rapid Amplifi-
cation of cDNA ends, Invitrogen Co., Carlsbad,
CA, USA) Mg » [ FERRIF R RI4H &k 2 7
=3 1T o FF L FrMV-Rsp-F1/FrMV-CP-R1 1%
i replicase small protein (RSP) J coat protein
(CP) Z[EIMVIZ BB P51 » R &R R 55C 0 2
=05 5 min » DNA polymerase (Takara Ex
Taq DNA polymerase, Takara Bio Inc., Shiga,
Japan) THHHZE R BZ4Y 5 kb« Kipifaft PCR
VIZHHREYRRAERAE (B8 &1LH)
HEITESF © PP 2% > LA SeqMan Pro

(Lasergene 13, DNASTAR Inc., Madison, WI,
USA) #1T contig 4 %& -
BE-5|FHEETRE—HHEE

LLSE Fr#% DR-TW 7y Bk HYAZ B B 7 511 Ry
iR 8% 5t & — 1 5] F $ PLuMVcp-up
(5’-GAATTTGCTAGAGTCCCAGTTG-3")/PLuM-
Vep-dw (5’-AGATGTACCTGCCCCCGAAGTC-3’) »
S ESRL IS Fe B R A0S > St 95C R JE 5 min »
4°CKZ % 15 min » 42°C K2 JFE 60 min > 95°C &7 JiE
I15min> 7% BT 35S MEEEIST15s
64C 155 ~70°C 60 s » /% FEH#EAT 70°C 10 min «
RT-PCR FEH L 1.2% agarose #E1T B k347
TE A AT 88 0 Y 643 bp Z EY) o By HESE PLuM-
Vep-up/PLuMVep-dw 7 B — 1 » E{ B DR-TW
[5] By Tobamovirus &1 8 {5 55 f# : PMMoV ~

2. 4ItEHEURTE (PluMV) & RERENIE FRTRETH5T -
Table 2. Primers used for complete genome sequence of Plumeria mosaic virus (PluMV).
Name Sequence (5°-3”) Target site Reference
5’-race AAP GGCCACGCGTCGACTAGTACGGGIGGGIIGGGIIG 5’-end 5’-RACE
5’-race AUAP GGCCACGCGTCGACTAGTAC 5’-end 5’-RACE
FrM V-5 racel AGTTCTAGTGGTATGTCCCA RSP This study
FrMV-5 race2 CCTTTCGGAAACCAAACACTC RSP This study
FrMV-3 racel CTCGTTCTTATATTCCTGGCGT CP This study
FrMV-3 race2 ACTCAATCCGCTCGGGATGAGT CP This study
FrMV-Rsp-F1 AAGCGGACATCGACGACGAGT RSP This study
FrMV-CP-R1 ACGCCAGGAATATAAGAACGAG CP This study
3’-race AP GGCCACGCGTCGACTAGTAC(T,,) 3’-end 3’-RACE
3’-race AUAP GGCCACGCGTCGACTAGTAC 3’-end 3’-RACE
RLP
5'NTR—| RSP [ mP[[ CP | [—3-NTR
0 1000 2000 3000 4000 5000 6000 6688
I I | I I I I I
5’-race AAP— <« FrMV-5 race1
FrMV-3 race1 — <«3’-race AP

5’-race AUAP— <€ FrMV-5 race2

FrMV-Rsp-F1—>

FrMV-3 race2 —» <«3’-race AUAP

< FrMV-CP-R1

2. HiPEEREUPHE (PluMV) DR-TW btk 4= R AL NG 2 il oRig SO B lE -
Fig. 2. Schematic representation of Plumeria mosaic virus (PluMV) isolate DR-TW full genome cloning strategies.

5°-NTR: 5’-nontranslated region; RLP: replicase large protein; RSP: replicase small protein; MP: movement protein;

CP: coat protein; and 3’-NTR: 3’-nontranslated region.
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TMV ~» ToMV » WMoV ~ CGMMYV - Odonto-
glossum ringspot virus (ORSV) ~ HLSV Jz FrtMV

LTI E o B B PluMV B FrMV - 53255
FrMV B — 4 5] 7 #f FrtMVep-up (5’ TATTTAT-

TACGCGGTAGTAGTA-3’)/FrMVcp-dw
(5’-TGAGTCGTAGAGTCTTGACAGA-3’) » |z
JEOR S R B R AT > Se A 95 CR JE 5 min »
4°CKZ JE 15 min » 42°C X JE 60 min > 95°C 7 J&E
15min> 2% HETISTC15s~64C 155~
70C 60 s » 3 35 {E{EER » FKigFHHET 70C 10
min » TR/ B K/ 573 bp » B g 4l PluMV
H—M5] ¥ (PLuMVcp-up/PLuMVcep-dw) »

e E (R B E FrMV K PluMV E 24/ #E & 1E
'JA‘-EE:*ZI‘?IT—[' (Lin et al. 2018) -

R

SFEiE

DR-TW %@uﬁ%ﬁi%ﬁﬂ% 1> 8%} 25 f#
EYh o BEGLF E2F - 4F - THLA
K EeEEER A EFEEER TR (5
1B-1G) » [E|ZEFA $2 1 1% 3R J55 3099 B DL A
FREMASERSUFE (B 1H) - 550 7 e
043 tobamoviruses BY 55 4 AH (Ll > {HE DR-TW
SRR A ~ BHE - B A0TSR R E

FeoH 1

K HUR 1 95 5> ToMV (Deng et al. 2012) -
DR-TW 43 gtk 5 MR EE ETE (Plumeria ru-
bra) BEMHEE L ZMRIRE » Hp 2 — &L
11 }5}"[7% » HEiZe e ELISA K RT-PCR &

EHEFREAEEEEHL > EFEER
ﬁ a2 D BB (4 (6 S ALAE AL - AR D
EEZGERS > HREEARNE > EEEK
fE23 (B 1)) » s R gl A A > o]

ot 55 > 2kl EEH] DR-TW By /b S ECBRAY 5L
MEBTERR DN

DL ELISA £ 0l DR-TW i ft 2 tobamovi-
ruses HUASHY & > H ELISA sE{EA1F 3 Fiok »
FrMV » TMV » ToMV » WMoV Z 51 #2 1] fa 1
DR-TW > {H 81 CGMMV ~ HLSV » MarMV -
ORSV > PMMoV ~ TMGMYV ZE i g& HIj 4 7 & -

L Western blot £ JH] DR-TW Ei {i &, to-
bamoviruses JLAGHY S JE - HAERA0E 3 Frors »
FIH & PR BRI PRS2 ToMV EH— Mg
#h T @ DR-TW e

RS ERIERE

DR-TW LL & % 1 5[ ¥ TMVmpf/TM-
V3nr 1T RT-PCR » 455 RAEFFITHIN 7 B -

3. DR-TW et BLEA 5 SR AU 55 B i 55 e S e ELISA SE{H -
Table 3. ELISA values (A s,,) of DR-TW reacted with other antibodies to various tobamoviruses.

Antibody to
Antigen CGMMV  FrMV HLSV ~ MarMV ~ ORSV  PMMoV TMGMV  TMV ToMV WMoV
CGMMV 0.304 0.042 0.048 0.008 0.160 0.012 0.005 0.039 0.058 0.387
FrMV 0.009 0.015 0.063 0.013 0.093 0.023 0.076 0.073 0.132 0.194
HLSV 0.022 0.030 0.215 0.578 0.289 0.037 0.012 0.017 0.118 0.084
MarMV 0.000 0.024 0.056 0.020 0.048 0.018 0.001 0.016 0.078 0.088
ORSV 0.011 0.492 0.014 0.089 0.647 0.188 0.200 1.786 0.646 0.321
PMMoV 0.009 0.097 0.056 0.018 0.537 1.028 0.394 0.966 0.266 0.095
TMGMV 0.004 0.015 0.063 0.008 0.095 0.020 0.062 0.023 0.217 0.228
™V 0.027 0.448 0.051 0.026 0.239 0.075 0.018 1.594 0.353 0.421
ToMV 0.023 0.703 0.027 0.034 0.341 0.196 0.028 1.907 1.263 0.202
WMoV 0.015 0.249 0.057 0.193 0.350 0.059 0.025 0.398 0.030 0.321
DR-TW 0.023 0.628 0.056 0.012 0.178 0.013 0.049 0.460 0.164 0.151
HCK 0.030 0.041 0.049 0.002 0.094 0.026 0.033 0.048 0.050 0.039
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M 12 3 456 7 8 910 1

(A)

3. FIH] (A) tobamovirus &5 55 14 % TT A6 K (B)
ToMV Jifig Bl — EL A B R U 55 B i 35 HE 1T P U7 &
SR AR, -

Fig. 3. Results of Western blot using antibodies (A) to
“fusion tobamovirus immunogens”, and (B) to ToMV.
The tested antigens are indicated on the top of each
lane: M (Molecular marker), 1 (HCK), 2 (PMMoV),
3 (TMV), 4 (ToMV), 5 (WMoV), 6 (CGMMV), 7
(ORSV), 8 (HLSV), 9 (DR-TW on desert rose), 10
(DR-TW on Chenopodium quinoa) and 11 (CMV on
desert rose).

55 BL 5| F ¥ TobRT upl/TobRT do2 # {7 RT-
PCR - Il o] 8% i H1 %Y 568 bp A% EE /i B ([&
4) o b7 BEfE P 1% 0 BL GenBank 1% Bg 7
FIMEATER Y - 45 S8R DR-TW B4 ik SU%
# (Acc. No. KJ395757) H[E][& 7 98% -

=
ERREEsRERERFIIER
DUEE 2 FrAAY 51T R 2 R Bk -
T DR-TW ZFREG & REBEEBER - fifs
ZENEGF YA 6,683 bp 1% H - #Ek i 188.3
kDa Kz 130.4 kDa HJ & #4fif§ ~ 28.7 kDa 1Y% &)
& R 19.0 kDa (V8 & 1 > B & 4 {E ORFs
575 By ORF1: methyl-transferase (MT) ~helicase
(Hel) Jz RNA silencing suppressor domains ~ ORF2:
RNA-dependent RNA polymerase (RdRp) ~
ORF3: movement protein (MP) ~ORF4: coat pro-
tein (CP) » Jz 5 Uiifi 3° I J Rl - /500
GenBank | 7 B$% 5% B Acc. No. KX881422 -

gk oKl
FIFHMEGA 7.0 Z Neighborhood-joining »

TMVmpf/3nr TobRT up1/do2

1 2 3 4

M 12 3 4

500 bp

4. L)L TMVmpf/3nr 5z TobRT upl/Tob do2 5[~ »
#1 DR-TW 73fbk (1-4) #EfT RT-PCR HYEY) 2 8
K o

Fig. 4. Agarose electrophoreses of the RT-PCR prod-
ucts amplified from isolates of DR-TW (1-4) using

primers of TMVmp{/3nr (~800bp) and TobRT up1/Tob
do2 (568 bp).

# DR-TW (Acc. No. KX881422) H1% 4 4]
A EER GUR B AR A 2 B R E T Y
4 B RO 4% B (A BHIRE (B 5) » DR-TW HLE
& #Y PluMV 43 8 £k (Acc. No. KJ395757) #H
6] & 2 96.5% ~ B HY FrMV 73 #E ik (Acc.
No. AF165884) 7 #H[E[& £y 68.3% » FAEIE Y
PluMV 7 B 0k K Hr B Y FrMV 73 e o 4% Bt 851
WA E —Ef > B> Tobamovirus subgroup II fy
7% & o ¥ DR-TW 81 PluMV K FrMV % & 5
ZHEEEFY (B 6 A) KkiEB T (B 6 B) #E
TZ E 5577 » R DR-TW 8 PluMV A
S E RATUE » 475 L E45 58 - DR-TW
TE Ry QMR R SUR B -
E—15| 5 #EIE

Fs PluMV A HIE A - $1 H B E O 751
&t — 4 H — M 5]+ % PLuMVcp-up/PLuM-
Vep-dw » Wi #E 17 B — MG 0 45 R A0 TA
Fff 7~ DR-TW 4 g tF 55 — 14 643 bp & 75 > 1M
PMMoV ~ TMV » ToMV + WMoV + CGMMYV -
ORSV ~ HLSV J FrMV S5 TEIA 5 BeE 4 -
HUH DR-TW g 2 7 B &7 KL EE
F EX 81 PluMV (Acc. No. KJ395757) ¥fJE F E%
FHEFE 2 99% » MR et st 25| FH & —
P o ekt FrMV B — 1 5] - % FrMVep-up/
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Table 4. List of tested species in genus 7obamovirus for phylogenetic analysis.

No. Species Accession number
1 Cucumber fruit mottle mosaic virus (CFMMYV) AF321057
2 Cucumber green mottle mosaic virus (CGMMYV) DI12505
3 Cactus mild mottle virus (CMMoV) EU043335
4 Frangipani mosaic virus (FTMV) HM026454
5 Kyuri green mottle mosaic virus (KGMMV) AJ295948
6 Hibiscus latent Singapore virus (HLSV) AF395898
7 Odontoglossum ringspot virus (ORSV) X82130
8 Plumeria mosaic virus (PLUMV) KJ395757
9 Pepper mild mottle virus (PMMoV) M81413
10 Ribgrass mosaic virus (RMV) JQ319720
11 Tobacco mosaic virus (TMV) HES818426
12 Tomato mosaic virus (ToMV) NC 002692
13 Turnip vein-clearing virus (TVCV) U03387
14 Wasabi mottle virus (WMoV) KJ207375
15 Youcai mosaic virus (YoMV) U30944
16 Zucchini green mottle mosaic virus (ZGMMV) AJ295949
RMV (JQ319720)
100 TVCV (U03387)
100 WMoV (KJ207375)
sgl | 100 YoMV (U30944)
ORSV (X82130)
100 PMMoV (M81413)
100 TMV (HE818426)
79| 100 ToMV (NC_002692)
FrMV (HM026454)
| 100 — PLUMV (KJ395757)
62 100 L DR_TW (KX881422)
CGMMV (D12505)
100 CFMMV (AF321057)
100 KGMMV (AJ295948)
ﬁ: ZGMMYV (AJ295949)
CMMoV (EU043335)
HLSV (AF395898)
P

0.1

5. GIfEiREUE S (PluMV) DR-TW 73R LA neighborhood-joining method 4G5 %= R ARG HIG S AriafiiE -

Fig. 5. Phylogenetic analysis of DR-TW (KX881422) and 16 members of the genus Tobamovirus based on whole
genome sequences. The tree was constructed on MEGA 7.0 by neighborhood-joining method. The numbers at the
nodes indicated the levels of bootstrap support based on a neighborhood-joining bootstrap analysis of 1,000 repli-
cations. The following sequences of tobamoviruses for comparisons were obtained from the GenBank database are

listed in Table 4.
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Fig. 6. Multiple sequence alignment of nucleotide sequences (A) and amino acid sequences (B) of coat protein
(CP) gene from Plumeria mosaic virus (Accession numbers: DR-TW isolate KX881422, India isolate KJ395757)

and Frangipani mosaic virus (Accession numbers: China isolate AF165884, Korea isolate HM026454, India isolate
IN555602).
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Fig. 7. Agarose electrophoreses of the RT-PCR prod-
ucts amplified from PluMV isolate DR-TW and other
8 tobamoviruses using primers of (A) PluMV-specific
PLuMVcp-up/PLuMVcep-dw and (B) FrMV-specific
FrMVcep-up/FrMVep-dw.

FrMV cp-up/dw
(573 bp)

HEeo# 1

BEEA » Ihe | FHINEE M - K FIMV H—
M5 [ 7% FrtMVep-up/PLuMVep-dw » 81 PluMV
H—M:5] ¥ PLuMVcp-up/PLuMVep-dw » 3
& f H] FrMV K PluMV 5% % #Y % 25 16 9 35 1
B> 45 R A0E 8 0 Bk &S & ] Al PluMV Bl
FIMV > 7 6 {EZEE LA T - it 6 [EHy
H FtMV » Hrpr 2 (&2 PluMV 18 & E -

=4sA
a‘J af

VbR ECBE B g & fC [E & R T Bk R
(Apocynaceae) » 5B LY E A (Tai-
BIF) (http://taibif.tw/zh/namecode/418312) i
JL3 {5 %4 frangipani HYMEY) Ry #EEAL - B4 5
Plumeria rubra L. > [jTE Plumeria F40NEE -
AL FrIMV oo JERR Ry B LI AUR T > 1M
PluMV HY S 5244 RIS R 4R BR AU 55 ©

PluMV HY 5 %5 50 8% 7 B S AY 2 25 E (Ku-
mar et al. 2013) » i {E 2016 44 International
Committee on Taxonomy of Viruses (ICTV) ##
52 By Tobamovirus &M — K 521 > &Y Virga-
viridae B} (Adams et al. 2017) - £ HA] A1k
GenBank [N PluMV )& B RFS fF 51| A 3 %
B T ENREAT isolates (NC_026816 % KJ395757)
Gk KE G EH DR-TW (KX881422) 1554k
ME—HY40 8% o 1 DR-TW &2/ E BB 73
KEY - RBEAHTEE PluMV B /D BB BRAY

FrMV S gk 5 A 52 % 1) 40 $% (Varma &
Gibbs 1978) » L& &34 A8 {E E (Cho-

PLUMV cp-up/dw
(643 bp)

Frangipani samples

Frangipani samples

MDR1 2 3 4 5 6 N DR1 23 456 N

600 bp

8. FIA 2 215 [T % FrMVep-up/FrMVep-dw £ PLuMVep-up/PLuMVep-dw 577 i i FH ] #E 2 1

TAREAS (1-6) Z Bk E] -

Fig. 8. Agarose electrophoreses of the RT-PCR products amplified from diseased frangipani samples (1-6) using
specific primers of FrtMVcep-up/FrMVep-dw and PLuMVep-up/PLuMVep-dw. All 6 samples were positive to FrMV
and 2 of them were also positive to PluMV. DR: PluMV isolate DR-TW; N: water for negative control.
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Identification and Detection of Plumeria mosaic virus
Infecting Desert Rose (Adenium obesum)

Yi-Ting Lin', Chin-Hui Tsai', Mei-Ju Lin®, and Ting-Chin Deng™’

Abstract

Lin, Y. T., C. H. Tsai, M. J. Lin, and T. C. Deng. 2020. Identification and detection of
Plumeria mosaic virus infecting desert rose (Adenium obesum). J. Taiwan Agric. Res.
69(1):77-89.

A diseased sample of desert rose (Adenium obesum) cv. Dahuahua showing virus-like symptom
was found in Kaohsiung in 2013. The pure virus isolate (DR-TW) was obtained by inoculation to
Chenopodium quinoa through single lesion transfer. Immunoassay showed that the isolate interacted
crossly with the other tobamoviruses, including Frangipani mosaic virus (FtMV), Tomato mosa-
ic virus (ToMV), etc. After sap inoculation, local lesions were developed on leaves of Tetragonia
tetragonioides, Chenopodium amaranticolor, Chenopodium quinoa, Chenopodium murale, Gom-
phrena globosa and Datura stramonium; and systematic mosaic was showed on plants of Nicotiana
benthamiana, frangipani and desert rose. However, the pathogenicity and virulence of DR-TW was
milder than ToMV to tomatoes, peppers and eggplants. A pair of tobamovirus broad-spectrum primers
(TobRT upl/TobRT do2) were applied in RT-PCR to amplify a nucleic acid fragment with 568 bp.
Sequence alignment revealed that the RT-PCR fragment shared more than 98% identity with Plume-
ria mosaic virus (PluMV) but only 73% with FtMV. Another primers were designed and used for
analysis of complete genome. The full length of genomic nucleotides with 6,683 bp was determined
and deposited in GenBank under accession number KX881422. A total of 188.3 kDa and 130.4 kDa
of replicates, 28.7 kDa of movement protein and 19.0 kDa of coat protein, were transcribed. A pair of
PluMV-specific primers (PLuMVcp-up/PLuMVep-dw) were designed to amplify a fragment of 643
bp nucleotides by RT-PCR, by which PluMV was detectable and could be distinguished from other to-
bamoviruses. The FTMV specific primers (FrtMVcp-up/FrMVep-dw) were also applied to differentiate
the FrtMV from PluMV by RT-PCR.

Key words: Taiwan, Isolate, Tobamovirus, Frangipani mosaic virus.
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