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Electron microscopy is clearly the best way to look at en-
teric viruses, many of which do not grow in tissue culture, and
those that can be so coaxed, do so under special conditions
that are not routinely found in the culture lab. Biochemical iden-
tification {e.g., immunological kits, PCR, Western Blots) require
a specific reagent to recognize the virus, and if the right re-
agent is not used, the viruses will be missed (e.g., if you run a
test for rotavirus, you will miss adenovirus, etc.). Furthermore,
there are not biochemical reagents for all viruses. With electron
microscopy, one can see a wide variety of viruses by doing a
negative stain of an aqueous extract of stool.

We perform some 1000 examinations each year for viruses
using electron microscopy. The following are ways to look at
viruses, as well as a summary of virus types and references of
virus identification, by electron microscopy.

Two Ways to Look at Viruses
by Electron Microscopy

Negative staining.

Used with liquid samples.

Shows whole virus (size, surface structure important).

Thin sectioning.

Used with cells and tissues.
Shows a slice of an infected cell.
Shows relationship of viruses to cell organelles (internal
structure and cell organelle association important).

Location within the cell is a clue to nucleic acid type.
DNA viruses are usually seen in the nucleus (some ex-
ceptions).
RNA viruses are usually seen in the cytoplasm {some
exceptions}.

Exceptions:

Naked viruses get out of the cell by lysis; if the cell is
very sick, there may be virions everywhere, e.g., adeno-
virus (DNA).

Poxviruses are DNA viruses, but are constructed in the
cytoplasm.

Hepatitis B core particles (DNA) may be in the nucleus
and cytoplasm. Dane particles (complete viruses) are
only cytoplasmic.

Some paramyxovirus {RNA) nucleocapsids, not the
complete virion, can be seen in the nucleus (e.g., mea-
sles virus).

Enveloped viruses are associated with cell membranes. The
type of cell membrane (plasma membrane, nuclear mem-
brane, endoplasmic reticulum, vacuoles) can be a clue to virus
identification.

Summary of Virus Types
(based on morphology)

Naked viruses.

All human naked viruses are icosahedral (spherical).

There are 3 size ranges from 20-35 nm, 45-55 nm, 70-90
nm. Examples:

Small: parvovirus, enterovirus, rhinovirus.

Crystal Clear.
The Meiji EM Series of Modular Stereo
If you are iooking for precision, durability, quality and value in a
stereo microscope, we invite you to take a closer look at Meiji's
EM Series of Stereo Microscopes.

The modular design (A wide variety of bodies, single magnifica-
tion or zoom— rotatable 360°, auxiliary lenses, eyepieces,
stands, holders, etc.) gives you the freedom to create the ideal
instrument for your specific needs or application, and Meiji stands
behind every instrument with its limited Lifetime Warranty.

For more information on these economically priced stereo
microscopes, please call, FAX or write us today.

TECHNO
MEUI TECHNO AMERICA
2186 Bering Drive, San Jose, CA 95131, Toll Free Telephone: 800.832,0060
FAX: 408.428.0472, Tel: 408.428.9654
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Medium: polyomavirus, papillomavirus.

Large: rotavirus/reovirus, adenovirus

Enveloped viruses.

All have a lipoprotein membrane on the outside of the nu-
cleocapsid. Most derive this layer by budding through cell
membranes; this pliable layer makes the virion pieomorphic,
Poxviruses synthesize their shell de novo; sometimes they
pick up an extra covering by budding. They are not pieomor-
phic, but different varieties may be more ovoid, others, brick-
shaped.

Most range in size from 40-400 nm. (Filoviruses are 80 nm by
up to 1400 nm.)

The envelope has proteins on the outside that may look like
spikes or fuzz (e.g., influenza virus, coronavirus).

Sometimes the spikes are too short to be distinguished by EM,
making the virion appear smooth {e.g., herpes viruses, rubella
virus).

The nucleocapsid shape can be:

a. icosahedral, like the naked viruses; however, some are
morphologically nondescript as seen by EM;

b.filamentous, tike a "slinky,"

c. complex (poxvirus cores look like dumbbells with lateral
bodies).

d. morphologically nondescript (just dense without any par-
ticular shape).

Enveloped DNA viruses (except pox) construct their nucleo-
capsids in the nucleus.

Enveloped RNA viruses construct their nucleocapsids in the cy-
toplasm. (Measles nucleocapsids can sometimes be seen in
the nucleus).
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Notes on above references:
#s 2,5, 9, & 11-14 = Methods and micrographs
#s 2 &14 = Excellent atlases
#s 7 & 8 = Brief synopses of technique and basis of virus ID
# 15 = Good genera! reference, but don't memorize!! Lists all vi-
ruses, not just human.

Modern Coating Solutions for
Today's EM Sample Prep Needs

Compact modern desktop systems with fast cycle times. Carbon and
sputtering systems for all SEM, FE-SEM and TEM applications.
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Cressington Scientific Instruments, Inc.

50JS Thomson Park Drive, Cranberry Twp., PA 1606A
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