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Detection of Virus in Fruit and Seed of Vegetables
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ABSTRACT : Tobacco mosaic tobamovirus (TMV), cucumber mosaic cucumovirus (CMV), cucumber
green mottle mosaic tobamovirus (CGMMYV) and zucchini yellow mosaic potyvirus (ZYMYV) from
individual fruits and seeds of hot pepper and cucumber were detected by the reverse transcription-
polymerase chain reaction (RT-PCR). The dilution end-points for RT-PCR in crude sap from TMV-
and CMV- infected hot pepper leaves and CMV- and CGMMV-infected cucumber leaves were 107",
However, the amount of PCR product obtained from preparation of ZYMV-infected cucumber leaf was
10-fold lower than those of CMV or CGMMYV-infected cucumber leaves. In hot pepper, both TMV and
CMV were detected in all parts of the fruit wall tissue, but the yields of PCR products in the fruit stalk
and its surrounding tissues were higher than those of the end parts of the fruit. On the other hand, in
cucumber fruit infected with CMV, CGMMYV or ZYMYV, the fruit wall tissue and seed located in both
stalk and end parts showed higher yields of PCR products than those of intermediate parts. Of five
viruses that were analysed, only TMV in hot pepper seed, and CGMMYV and CMYV in cucumber seed
were detected in testa parts.

Key words: CGMMYV, CMV, cucumber, fruit and seed, hot pepper, RT-PCR detection, TMV, ZYMYV.
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Fig. 1. Schematic representation of the sampling parts used
to detect TMV, CMV, CGMMYV and ZYMV using RT-PCR
in fruit, seed(S) and placenta(P) collected from each virus-in-
fected hot pepper and cucumber plant.
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Table 1. Sequences and expected sizes of PCR products for
each primer set used to amplify the appropriate virus tem-
plate

Expected Ref.

Virus  Primer Sequence size (bp)
T™MV Up 5-CTACTGTCGCCG- 531 14
AATTCGATTCG-3'
Down 5-TTTAGAATTCAT-
CTTGACTACC-3'
CMV Up 5-TGATAAGAAGCT- 487 4
TGTTCCGC-3'
Down 5-TTAGCCGTAAGC-
TGGTTGTTCCGC-3'
CGMMV Up  5-CACAAGGTACCG- 419 19
CTTTCCAGA-3'
Down 5-CACCACCATCAG-
AAGACCCTCG-3'
ZYMV Up  5-GCTCCATACATA- 300 24
GCTGAGACAGC-3'
Down 5-CACAATTTTCCC-
ATGAGAACCAGC-3'

*Up and down indicate upstream and downstream primers,
respectively.
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Fig. 2. Agarose gel electrophoresis of the RT-PCR products
amplified using specific primers of TMV, CMV, CGMMV
and ZYMYV in crude sap from each virus-infected hot pepper
(A) and cucumber (B) leaf. Lanes 1-5 are a dilution series of
crude sap (1=107, 2=107, 3=10", 4=10" and 5=10"°). Lanes
M: 1 Kb DNA ladder (Promega) as size marker.
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Table 2. RT-PCR detection of TMV, CMV, CGMMYV and
ZYMYV in crude sap from different parts of fruit wall tissue
of each virus-infected hot pepper and cucumber

Detection part of fruit wall tissue’

Host Virus
1 2 3 4 5 6 7
Pepper ™V N T T T
CMV ++ ++ +  + o+ o+ o+
Cucumber CMV +H+ o+ o+ (¥ + o+ o+t
CGMMV ++ ++ + + + O+ ++
ZYMV +H+ o+ o+ - - + 4+

"Detection parts designated in numbers are presented in Fig.
1. *-=not detected, +=low and ++=high yield of PCR pro-
ducts by agarose gel electrophoresis.
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Table 3. RT-PCR detection of TMV, CMV, CGMMYV and
ZYMV in crude sap from different parts of seed and placenta
of each virus-infected hot pepper and cucumber fruit

Detection part of seed and placenta®

Host Virus
3s  3p 4s 4dp 5s  5p
Pepper  TMV 47+ + o+ + O+
CMV - + - + - 4+
Cucumber CMV + o+ - + -(+) +
CGMMV ++ ++ + + + o+t
ZYMV - + - - - +

"Detection parts are presented in Fig. 1. "-=not detected, +=
low and ++=high yield of PCR products by agarose gel elec-
trophoresis.

TMV CMV CGMMV  ZYMV

2 3

CcMV
12 3

M1 2 3 1 2 3 12 3

M1

Fig. 3. Agarose gel electrophoresis of the RT-PCR products
amplified using specific primers of TMV, CMV, CGMMV
and ZYMV in crude sap of testa (lanes 1) and endosperm
(containing embryo or cotyledon; lanes 2) of seeds collected
from each virus-infected hot pepper (A) and cucumber (B)
plant. Lanes 3 are RT-PCR products from each virus-infected
leaf. Lanes M: 1 Kb DNA ladder (Promega) as size marker.
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