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Tomato spotted wilt virus (TSWV), the type species 
of the genus Tospovirus in the Bunyaviridae, is 
transmitted by several thrips species. Frankliniella 
occidentalis is considered to be the most efficient 
vector. Replication of TSWV in thrips has been 
demonstrated by several immunocytochemical 
studies (Wijkamp et al., 1993; Ullman et al., 
1993). The ability to acquire virus decreases with 
the development of the larvae, and is completely 
lost when the thrips become adult (van de 
Wetering et al., 1996; Nagata et al., 1999). 

Two distinct types of TSWV mutants, 
generated during multiple mechanical passages in 
plants, have been described (Resende et al., 1991). 
One type contains a defective RNA segment that 
is generated by a deletion of a sequence in the 
polymerase-encoding L RNA segment (Resende 
et al., 1991; Inoue-Nagata et al., 1997 and 1998). 
Most of these defective RNAs cause symptom 
attenuation in plants. They represent true defective 
interfering (DI) RNAs as they interfere with the 
synthesis of L RNA. However, some defective 
RNAs exist that hardly interfere with the synthesis 
of this RNA segment (Inoue-Nagata et al., 1997). 
The location of the deleted region in the L RNA 
varies, but always occurs internally, preserving 
both termini of the molecule (Resende et al., 
1992; Inoue-Nagata et al., 1998). The second 
type of mutant is characterised by the lack of 
the viral envelope that contains the viral encoded 
glycoproteins (Ie, 1982; Resende et al., 1991).

Acquisition of both types of TSWV mutant, 
infection of thrips organs by these mutants after 
acquisition, and their transmission have been 
studied. The defective RNA isolates, Pe-1 and 16-
2, (Inoue-Nagata et al., 1997, 1998) derived from 
the BR-01 isolate, and an envelope deficient (env-

) isolate derived from the TSWV NL-04 isolate 
(Resende et al., 1991), were selected for this study. 
The ability of these mutants to infect thrips larvae 
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after acquisition was analysed using a whole 
mount immunofluorescent staining technique 
(WMIS, Nagata et al., 1999) and inoculation of 
thrips primary cell cultures (Nagata et al., 1997).

The Pe-1 contained a truncated L RNA 
segment, which barely interfered with symptom 
expression and replication of the wild type (wt) 
L RNA segment. This isolate was transmitted 
with an efficiency of 51%, a value comparable 
to that found for wt TSWV (54%). The isolate 
16-2 containing a genuine defective interfering 
(DI) L RNA, as concluded from its ability to 
suppress wt L RNA synthesis and attenuation of 
symptom expression, was not transmitted at all. 

The midguts of all larvae that ingested 
Pe-1 became infected, whereas limited midgut 
infections were found in 24 % of the larvae that 
ingested 16-2. This difference in infection could 
be explained by the presence of the low number of 
infectious units in the inoculum, as demonstrated 
by the number of local lesions on inoculated 
leaves and verified by Northern blot analysis.

The env- isolate failed to infect the midgut 
after ingestion, and could not be transmitted by 
either second instar larvae nor adults. This result, 
and the observation that this TSWV isolate can 
also not infect primary cell cultures (Nagata et 
al., 1997), demonstrates that the determinants 
required for binding and subsequent infection 
of the midgut epithelium cells or thrips cells 
by the virus are located on the envelope.
The current study shows that thrips completely 
fail to transmit the DI isolate 16-2 despite limited 
initial replication in the midgut epithelium. On 
the other hand, the isolate Pe-1 accumulated at 
a somewhat slower rate but was transmitted at a 
similar rate as the wt virus. These observations 
suggest that a dose-dependent process 
regulates virus accumulation in the midgut. 
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The results of this study suggest that thrips 
can play an important role in the elimination from 
natural virus reservoirs of TSWV mutants, since 
these will be eliminated or suppressed during 
the replication of the vital wild type isolates. 
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