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Fig.1 Effects of cryopreservation (—80°C) and prompt dye staining preservation (—20°C) on enumeration of viruses and prokaryotes in
sandy (a) and muddy-sand (b) sediments
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Fig.2 Effect of final concentrations of tetrasodium pyrophosphate on enumeration of viruses and prokaryotes from sandy (a) and
muddy-sand (b) sediments
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Fig.3 Effects of centrifugation and dilution on enumeration of viruses and prokaryotes from sandy (a) and muddy-sand (b) sediments
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Fig.5 Epifluorescence micrographs showing viruses (arrows) and prokaryotes (arrowheads) from directly diluted sandy (a),
muddy-sand (b) and muddy (c) sediments and diluted muddy sediment after centrifugation (d)
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OPTIMIZATION OF VIRAL ENUMERATION IN EPIFLUORESCENCE
MICROSCOPY FOR MARINE SEDIMENTS

WEI Miao"?, XU Kui-Dong"?

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Viruses play key roles in material cycles and energy flows of marine ecosystems. Effective enumeration of
viruses is critical for understanding their ecological roles and dynamics. Epifluorescence microscopy has been used widely
to enumerate viruses in marine sediments, but the efficiency in some procedures remains unknown. We evaluated and
optimized the procedures of viral enumeration based on three types of marine sediments using epifluorescence microscopy.
The results suggest that the preparation of dye-stained slides immediately after sampling and storage at —20°C yielded the
greatest counting efficiency, and no decrease was observed after three months. By contrast, the counting efficiency of snap
freezing in liquid nitrogen and storage at —80°C varied with different types of sediments: declined an order of magnitude in
sandy sediment after one month; and decreased by about 27% after one month, and about 60% after two months in
muddy-sand sediment. The results show that for the optimal performance, the final concentration of sodium pyrophosphate
shall be set at 3mmol/L rather than at 5Smmol/L that commonly used at present, sonication shall be placed in water at
ambient temperature rather than a mixture of ice-water, with which a loss of 37% might be reached for enumeration of
viruses in the sandy sediment; and dilution instead of centrifugation resulted in an increase of the viral counts by about
40% for the sandy and muddy-sand sediments. Similar efficiencies were reached for prokaryotes in all tests. Therefore, this
protocol of viral counting for marine sediments in epifluorescence microscopy is improved and thus shall be recommended.

Key words marine sediment; virus; prokaryote; quantitative efficiency; epifluorescence microscopy
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