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Tomato spotted wilt virus (TSWV) is the type species of the genus Tospovirus in the
family Bunyaviridae (Francki et al. 1991, Elliott et al. 2000). TSWV virions are
80–120 nm in diameter, spherical and enveloped (Elliott et al. 2000). They can be
readily detected by electron microscope observations of leaf dip preparations with
or without gold-immunolabelling (Milne 1993).

Characterizing five TSWV isolates obtained from chrysanthemum plants
grown in the Warsaw region (Balukiewicz et al. 2005) we checked also the possi-
bilities of studying them by immunoelectron microscopic techniques (IEM) as well
as by electron microscope itself. Antiserum against isolate III of TSWV and IgG
isolated from this antiserum (Balukiewicz et al. 2005) were used in this study.

Virus preparations for electron microscope were prepared directly from plant
sap diluted 1:20 in phosphate buffer with 0.5% Na2SO3 addition or purified virion
preparations (Phot. 1) accordingly to
sap-dip EM methods described by Szyn-
del (1997) and spreading method de-
scribed by Milne (1972) (with one drop
of distilled water or 0.5% glutaraldehyde
solution use). Preparations were stained
with 2% UA. Carbon-filmed grids were
incubated for 20 min with anti-TSWV
antiserum obtained for TSWV isolate
from chrysanthemum plants, IgG iso-
lated from this antiserum, IgG from
Loewe TSWV kits and anti-TSWV anti-
serum obtained from Dr. M. Korbin from
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Phot. 1. Purified TSWV preparation obtained by
sap-dip techniques (magnification 410 000 ×)

(photo by M.S. Szyndel)



Skierniewice. ISEM, decoration, clumping and sap-dip techniques were used in
immunoelectron microscopic tests.

The best technique for TSWV preparations was decoration technique of IEM
(Phot. 2). In preparations obtained with this technique the highest number of
TSWV particles was observed. Using our own anti-TSWV antiserum in decoration
and clumping methods allowed to observe distinct serological reaction. Numerous
enveloped and decorated TSWV virions were visible (Phots 3, 4). Characteristic
spike-cores and lipoprotein membrane were observed on virion surface (Phot. 5).

Simple sap-dip method was also useful, although numerous cellular debris
made observations more difficult. Observed virions differ in their dimension but
they were typical for TSWV. Usually individual virions were observed. Some
virions were disintegrated, deformed, flattened and disrupted. Similar results have
already been reported (Best 1968, Milne 1970). Good preparation of TSWV parti-
cles with sap-dip technique is very difficult to obtain because the virus is not stable
in vitro. It is known that better TSWV preparations can be obtained with ultra-thin
sectioning technique because virus particles are not damaged and they can be eas-
ily observed because of their characteristic size and localization in the cell (Milne
1970, Martelli and Russo 1984, Kamińska and Rudzińska-Langwald 1996, Kikkert

84 Short communications

Phot. 2. IEM technique – decoration with anti-
-TSWV IgG Loewe (magnification 170 000 ×)

(photo by M.S. Szyndel)

Phot. 3. IEM technique – decoration, own
anti-TSWV antiserum (magnification 45 000 ×)

(photo by M.S. Szyndel)

Phot. 4. IEM technique – clumping, own anti-
-TSWV antiserum (magnification 140 000 ×)

(photo by M.S. Szyndel)

Phot. 5. Spike-cores, own anti-TSWV antiserum
(magnification 135 000 ×)

(photo by M.S. Szyndel)



et al. 1999). Nevertheless, despite of high instability of TSWV virions good prepa-
rations with simple electron microscope techniques were obtained and well visible
virions of Tomato spotted wilt virus were observed, both with direct observation in
electron microscope, and after serological reaction conducted with decoration
technique.
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