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Tobamoviruses of Green Peppers Growing on Hydroponic Systems
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Incidence of tobamovirus diseases was 100% at late growth stage of green pepper on hydroponic systems in
plastic house. Infection frequency of the diseases showed 34% of Pepper mild mottle virus (PMMoV), 41.5% of
Tobacco mild green mottle virus (TMGMY), and 24.5% of the co-infected viruses. The two viruses specifically
reacted in DAS-ELISA prepared with each polyclonal antibody. A total of 77 pure tobamovirus isolates
obtained from the crops was tested for pathotype determination. The isolation frequency of tobamovirus
pathotype Pyand P,, was 61% and 39%, respectively. All TMGMY isolates belonged to the pathotype P,. In
restriction enzyme analysis of the cDNAs synthesized with coat protein gene of PMMoV pathotype P, and P, ,,
the former had two Taql sites but the later had one.
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Fig. 1. Incidence of tobamoviral diseases, Pepper mild mottle
virus (PMMoV) and Tobacco mild green mottle virus (TMGMYV),
in pepper cv. ‘Nokgaung’ growing on hydroponic system during
middle October 2002 to early March 2003.
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Table 1. Sequence of upstream and downstream primers for
detection of tobamoviruses in the experiment

Primer Sequence (5'-3")
TMGMV (+)TCGAGTACGTTTTAATCAAT,
(-)ATTTTAGGAAATCTCACAAC
™V (+)GTTTTAATTATGTCTTACAG,
(-) TGAGGTAGTCAAGATGCATA
PMMoV - (+)CTACTTATGTAGTAGCTGC,
(-)ATGACTAATGCAAGTCTTG
ToMV (H)AATATGTCTTACTCAATCAC,

(-GTGTGTTTTAGAAACACAAA

Table 2. Infection frequency of tobamoviruses, Pepper mild mottle
virus (PMMoV) and Tobacco mild green mottle virus (TMGMYV),
in the peppers growing on hydroponics

Tobamovirus N(i)ﬁgc?elgilts ngegiggts
PMMoV EY) 340
TMGMV 39 415
TMGMYV + PMMoV 23 245
Total 94 100

Identification of the viruses on the collected samples was conducted
by RT-PCR.

Table 3. Comparative absorbances of 4 tobamoviruses in double
antibody sandwich-enzyme-linked immunosorbant assay pre-
pared with each polyclonal antibody®

Absorbance value® at ODags um

Virus® concentration

TMGMV PMMoV TMV  ToMV

10 ug 1.1 0.0 0.2 0.7

TMGMV 1 0.3 0.0 0.0 0.1
0.1 0.0 0.0 0.0 0.0

10ug 0.0 0.8 04 0.0

PMMoV 1 0.0 0.2 0.1 0.0
0.1 0.0 0.0 0.0 0.0

10ug 0.2 0.2 0.8 0.0

TMV-U1 1 0.0 0.0 0.2 0.0
0.1 0.0 0.0 0.0 0.0

10 ug 12 0.0 04 1.0

ToMV 1 0.5 0.0 0.2 0.3
0.1 0.1 0.0 0.0 0.1

Control° 0.0 0.0 0.0 0.0

*and ®After Choi et al. (2002).

“Control was the healthy sap of tobacco.

“The each value represents an average mark on three replicated times
of the absorbances in ELISA reader (Tecan Spectra).
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Pathotype T-¥-. $ PMMoV¢] 48] F¢F
TMGMV®] 2932 ol th§k Boukema(1984)2] tobamovirus
pathotype 8 "ol w2} LAY {2280l o C
annuum Barly Calwonderg ¥ &3t 552 Capsicum spp.
oA ¥4 W) wz} pathotypes TH3H5ITH(Table 4).
2 A3 PMMoVe] 4858)F = P& 18(37.5%), Py
30(62.5%)2] 1= pathotype®] ¥& Ao, TMGMV
9] 2988 F EF Pog IRIFHJYTE PMMoVelA +
3t pathotype Py B P, ZHE 9ot @ gHzto] A

Table 4. Isolation frequency of tobamovirus pathotypes occurred
in pepper growing on hydroponics

No (%) of tobamovirus isolates®

Pathotype® Total
PMMoV TMGMV
Py 47 (61.0) 18 (37.5) 29 (100)
P, 0(0.0) 0 (0.0) 0 (0.0
Py 30(39.0) 30 (62.5) 0(0.0)
| 2P% 0(0.0) 0(0.0) 0(0.0)
*After Boukema (1984).

"The biologically pure isolates were identified with RT-PCR and then
were inoculated on Capsicum annuum Early calwonder, C. annuum
Bruinsma Wonder, C. frutescens Tobasco, C. chinese PI 159236 and
C. chacoense PI 260429.



e
5
3

UAD
Ll 18Sd
—— 1oy
L 1bey

o
B
By

ey
w
H

3
)

=~ UAD
—— 1€Sd

] 3

T 1oV
5 L1 e

|
i
1 4

N

4

Fig. 2. Analysis of restriction enzymes map of RT-PCR amplified
c¢DNAs using PMMoV primers. The cDNAs were synthesized to
coat protein genes of PMMoV pathotype P, and Py,, respectively.

$3E DNA H92 TAsd AFFTLE A
physical mapg 2338t vlaLg A (Fig. 2), Tagl®l <l
2887} PellA e F AAol AR Poole ©A
3 x| ol gk &R 51T} o9 12 A= pathotype 1,2
! PMMV-Sof| thgh A g& 4 §434 U A8k th(Tenllado
5, 1994).

o] Ad&ollx= P} P, 58 pathotype X S7HA]+= &
AHA) o n= ol o)F 2% ©]9]9] pathotype 2
A B2 tisiMe AlE ZAE 8k 921 tobamovirus
pathotypeE3} 7152 27+2] AF 5280l et Aad o
H 7|&FEe] At 35 FYEolof & Aol

o of

i =
F15 F7AAA tobamovirus W HHELS A&
7] @ACIA 100%3 T Hlol2 & FRE Y HEs
PN

PMMoV 34%, TMGMV 41.5% % ©|% 22| nlo|d
E3do] 24.5%= Vel G2 PAE AZE DAS-
ELISA®| X Z}zke] ghAol thated Ho] &l whg-2 HS
ot FARAAH S F3L5o0A 77709 tobamovirusE T
#2138t tobamovirus®] pathotypes &3+ A3, Py
61% 2 P& 39% HIEZ =T ZE TMGMV
2] 5= pathotype Poll 3131 th. PMMoVellA] &

Aiollr] WS tobamoviruse} 573 197

pathotype Py & P,,¢] |5l ad-f-2}0] 4483 cDNA
£ Pt AGa el i3t B4 AN A3 P
Tagl AA7F F 3ol EABI 2 P2 @A g olwt
ZA)stA k.
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