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a b c d
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Staining time (min) 30 30 30 60
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Fig.1 Comparison of contrast of each staining condition. (a) Final
dil. : 1.0-fold, staining time : 30 min. (b) Final dil.: 0.5-fold,
staining time: 30 min. (c) Final dil.: 0.25-fold, staining
time : 30 min. (d) Final dil. : 0.25—fold, staining time : 60 min.
Error bars indicate standard deviation (N=5).
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Fig.2 Transmission electron micrographs and histogram of
brightness distribution of virally infected bacterial cells
stained by different conditions. Intracellular viral particles
were clearly detectable at each staining condition. (a) Final
dil. : 1.0~fold, staining time: 30 min. (b) Final dil.: 0.5-fold,
staining time : 30 min. (c) Final dil.: 0.25-fold, staining time :
30 min. (d) Final dil. : 0.25-fold, staining time : 60 min. Black,
gray and white triangles along the abscissa indicate the
minimum (0.0), center (0.5) and maximum (1.0) bright-
ness, respectively. Dashed and solid line indicate the histogram
of intracellular viral particles and viral infected bacterial cell,
respectively. Scale bars=100 nm.
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Fig.3 Transmission electron micrographs of virally infected cells
washed by ultrapure water for 30 s, five times after staining
process. (A) Viral particles inside the cell were detectable,
but the viral particles and the cell were vaguely outlined.
(B) Intracellular viral particles were hardly detectable.
Scale bars indicate 100 nm
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Abstract

Since the regulation of uranyl acetate severely restrict its use for scientific research, we examined an
alternative stain (EM stainer; gadolinium triacetate and samarium triacetate) for detecting
intracellular viral particles in bacterial cells in Lake Biwa under a transmission electron microscopy.
We found that 30 min was enough to stain intracellular viruses and 1~4 x solution (final dil.)
staining reagent did not affect to contrast of viral infected cells (VIC). In these staining conditions,
intracellular viral images were clearly observed. We also found that longer washing process to
remove excess stains worsened the viral images. The above results suggest that EM stainer can be
useful as alternative to uranyl acetate for observing viral infected cells in fresh water lakes.

Key words : transmission electron microscopy, EM stainer, staining reagent, viral infected bacterial
cells, viruses




