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Interferons

The molecular structure of human interferon-alpha

(IFNs) are proteins made and released by host cells in response to the
presence of pathogens such as viruses, bacteria, parasites or tumor cells. They
allow for comrﬁunicagion between cells to trigger the protective defenses of the
immune system that eradicate pathogens or tumors.

IFNs belong to the large class of glycoproteins known as cytokines.
Interferons are named after their ability to "interfere" with viral replication
within host cells. IFNs have other functions: they activate immune cells, such
as natural killer cells and macrophages; they increase recognition of infection
or tumor cells by up-regulating antigen presentation to T lymphocytes; and
they increase the ab111ty of uninfected host cells to resist new infection by
virus. Certain S}/rgnptoms such as aching muscles and fever, are related to the
production of),Lljl}Is during infection.

About ten distinct IFNs have been identified in mammals; seven of these have
been described for humans. They are typically divided among three IFN
classes: Type I IFN, Type II IFN, and Type III IFN. IFNs belonging to all IFN
classes are very important for fighting viral infections.

Types of interferon

Based on the type of receptor through which they signal, human interferons
have been classified into three major types.

IFN-a

The IFN-o proteins are produced by leukocytes. They are mainly involved in
innate immune response against viral infection.

@’

\
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IFN-B Bt \
TheIFN-p proteins are produced in large quantitieg by fibroblasts, They ha
antiviral activity that s involved mainly in jnnate immune response,

¢ Function :

* All interferons share severa] common effects; they are antivira] agents and can
fight tumors,

(PKR). and infected host cells.

® Another function of interferons s to upregulate major histocompatibility
complex molecules, MHC | and MHC 17,

e Interferons, such as interferon gamma, directly activate other Immune cells,
such as macrophages and Natural killer ce]]s, ! -

° Interferons can inflame the tongue and cayge dysfunction in taste bud cells,
restructuring or killing taste buds entirely.

* Induction of interferons “

¢ Production of interferons predominantly oceurs in response to microbes, such
as viruses and bacteria, and their produycts, Binding of molecules uniquely

found in microbes—vyira] glycoproteins, viral RNA, bacteria] endotoxin
(lipopolysaccharide), bacterial flagella

e Interferon therapy
Interferon therapy is used (in combinatjop with chemotherapy and radiation)

i :/lwww.novapdf.com/)
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Electron Microscopy

B

The electron microscope is a type of microscope that uses a bg;n of electrons to
create an image of the specimen. It is capable of much higher mﬁgniﬁcations and
has a greater resof\'/‘ﬁlg"ﬁower than a light microscope, allowing it to see much
smaller objects in finer detail.

Types of Electron Microscopes

All electron microscopes use electromagnetic and/or electrostatic lenses to control
the path of electrons. The electron beam passes through the centre of such
solenoids on its way down the column of the electron microscope towards the
sample. Electrons are very sensitive to magnetic fields.

The faster the electrons travel, the shorter their ;vavelength. The resolving power
of a microscope is directly related to the wavelength of the irradiation used to
form an image.

Although, modern electron microscopes can magnify objects up to about two
million ti%%s’i they are still based upon the correlation between wavelength and
resolution.. Researchers can use it to examine biological materials (such as
microorganisms and cells), a variety of large molecules, medical biopsy samples.

Transmission Electron Microscope (TEM)A;J )

(TEM) involves a high voltage electron beam emitted by a cathode and formed
by magnetic lenses. The electron beam that has been partially transmitted through
the very thin (and so semitransparent for electrons) specimen carries information
about the structure of the specimen. The spatial variation in this information (the
"image") is then magnified by a series of magnetic lenses until it is recorded by
hitting a fluorescent screen, photographic plate, or light sensitive sensor such as a
CCD (charge-coupled device) camera. The image detected by the CCD may be
displayed in real time on a monitor or computer. Transmission electron
microscopes produce two-dimensional, black and white images.

lo
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_—— First condenser lens

— Condenser aperture
__. Second condenser lens

é#MConcfenseraperture :
< Specimen holder and air-lock

— Objectivelenses and aperture

— — Fluorescent screen and camera

|

Transmission Electron Microscope

Scanning Electron Microscope (SEM)
Unlike the TEM, where the electrons in the primary beam are transmitted thre u
the sample, the Scanning Electron Microséope (SEM) produces images |
@\?C‘eJ > detecting secondary electrons which are emitted from"4the surface due
excitation by the primary electron beam.
TEM resolution is about an order of magnitude better than the i
resolution. Our TEM can easily resolve details of 0.2nm. Our two SEMs at ¢
both relatively recent are high-resolution instruments capable of about 2 1
resolution on biological samples. Because the SEM image relies on elects
interactions at the surface rather than transmission it is able to image b
samples and has a much greater depth of view, and so can produce images tf
are a good representation of the 3D structure of the sample. .

e

Y v
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Sample Preparation

Materials to be viewed in an electron microscope generally require processing to
produce a suitable sample. This is mainly because the whole of the inside of an
electron microscope is under high vacuum in order to enable the electron beam to
travel in straight lines. The technique required varies depending on the specimen,
the analysis required and the type of microscope:

2
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Cryofixation - freezing a specimen rapidly, typically to liquid nitro
temperatures or below, An entire field called cryo-electron microscopy h
branched from this technique. ‘

Fixation - a general term used to describe the process of preserving a sample at a
moment in time and to prevent further deterioration so that jt appears as close as-
possible to what it would be like in the living state, although it is now dead. In
chemical fixation for electron microscopy, glutaraldehyde is often used to
crosslink protein molecules and osmium tetroxide to preserve lipids.
Dehydration - removing water from the samples. The water is generally
replaced with organic solvents such as ethanol or acetone as a stepping stone
towards total drying for SEM specimens or infiltration with resin and subsequent
embedding for TEM specimens. « :
Embedding - a resin (for electron microscopy) which can then be polymerised
into a hardened block for subsequent sectioning.

Sectioning - the production of thin slices of the specimen so that they are
semitransparent to electrons, typically around 90nm. These ultra-thin sections for
electron microscopy are cut on an ultramicrotome with a glass or diamond knife.
Staining - uses heavy metals such as lead and uranium to scatter imaging
electrons and thus give contrast between different structures, since many
(especially biological) materials are nearly "transparent" to the electron beam.
Freeze-fracture and freeze-etch - a preparation method particularly useful for
examining lipid membranes and their incorporated proteins in "face on" view. For
the SEM, the sample is now ready for imaging. For the TEM, it can then be
rotary-shadowed with evaporated platinum at low angle in a high vacuum
evaporator. A second coat of carbon, The specimen is returned to room
temperature and pressure.

Sputter Coating - an ultra-thin coating of electrically-conducting material,
deposited by low vacuum coating of the sample. This is done to prevent charging
of the specimen which would occur because of the accumulation of static electric
fields due to the electron irradiation required during imaging. It also increases the
amount of secondary electrons that can be detected from the surface of the sample
in the SEM and therefore increases the signal to noise ratio. Such coatings include
gold, gold/palladium, platinum, chromium etc.

Disadvantages of Electron Microscopy
Electron microscopes are very expensive to buy and maintain. They are dynamic
rather than static in their operation: requiring extremely stable high voltage
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supplies, a cooling water supply circulation through
they are very sensitive to vibration and external magnetic fie
The samples have to be viewed in a vacuum, as the molecules that make up air
would scatter the electrons. This means that the samples need to be specially
prepared by sometimes lengthy and difficult techniques to withstand the
environment inside an electron microscope.
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