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Introduction

The development of specialized cell models

for the study of Antigens, Antibodies, Cell
Differentiation and Cell Death is an important
activity in the Cell Biology laboratory. The creation
of cells that: present the needed antigen to target
(APC), produce antibodies to specific antigens
(hybridomas), and Feeder Cells for Stem Cell
research, require that, at some point, replication be
slowed if not stopped.

Low level irradiation of biological tissues has many
applications. In agriculture irradiation of seeds is
one of the methods used to create new traits. In
the Cell Biology lab, whether the lab is interested
in Stem Cells, Oncology or other applications,
irradiation can be one of the tools to produce the
biological material with the properties required.

Feeder Cells

Cultures of feeder cells have been used for years

to promote cell proliferation, particularly with low-
density inocula. Basically, feeder cells consist in

a layer of growth-arrested cells (unable to divide),
which provides extracellular secretions (growth
factors, adhesion molecules, and extracellular
matrix) to help another cell to proliferate. Historically,
either y-radiation (Cobalt source) or Mitomycin — C
(MMC) has been used to arrest the cell growth, but
the expense and availability of the Cobalt irradiators
have been a hindrance for that method'. The use of
Feeder Cells is important in maintaining the health
of the Stem Cell culture during development and
differentiation.

APCs

Antigen-Presenting Cells (APCs) are heterogeneous
immune cells involved in the cellular immune
response. These cells mediate the immune
response by processing and present antigens,
surface molecules, which lymphocytes recognize.
APCs include dendritic cells, macrophages,
Langerhans cells and B cells.

Typically, the growth of APCs has been arrested by
the use of Actinomycin-D, but irradiation has also
been used?.

Hybridoma Cells

A hybridoma cell is the fusion of two cell types for
the production of specific antibodies. Hybridomas
are produced by injecting the target antigen into a
mouse, collecting antibody-producing cells from the
mouse’s spleen, and fusing it with myeloma cells.
The resulting cells are then treated to stop growth
and screened for those that produce the desired
antibodies. The immortalized cell line is then used
for the production of the antibodies. Irradiation can
be used in many aspects of Hybridoma production
including arresting of cell growth and preparation of
feeder cells.
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Apoptosis

Irradiation has also been employed in the study
of cell death through the process of apoptosis.
Apoptosis is cell death in response to stimuli (as

compared to necrosis, cell death due to trauma).
The irradiation is used as the stimuli to allow the X-ray Verses Isotopic Source

study of the mechanism that cause apoptosis®.

The use of X-ray emitted by an electronic source
versus X-ray emitted by radioisotopes (such as

Benefits of Adding a Benchtop Cobalt and Cesium4) does not appear to

Irradiator to the Laboratory change the result in biological assays.There
is still of course the need to develop a

A small, bench top irradiator proper irradiation protocol that takes

located in the cell biology intoaccount the variations of cell

laboratory offers the staff many
advantages. There is improved
efficiency due to reduced

travel to a core irradiator. Since
the bench top irradiators are
electronic, generating X-ray, the
security concerns with using radio-
isotope systems is removed. This makes
not only use of the system easier, but also
removes barriers to the purchase of the system.
Training and the requirement for background
checks of the staff are also reduced, or eliminated.

resistance to radiation, vessel
holding the cells, cell thickness
and media composition.

These systems do not require a special cooling
system, and they can be plugged into a standard
wall outlet. Since they are fully shielded (meeting
the FDA requirements for cabinet systems),

they do not have any costs associated

to site preparation. They can easily be

relocated within the lab space, or building
(depending on local/state regulations).

There are additional safety benefits, since
the use of chemicals such as Actinomycin
D, Mitomycin — C (MMC) and Hypoxanthine- et -
Aminopterin-Thymidine (HAT media) is reduced or

eliminated. Since many of the core irradiators are

located in the vivarium, the investigators reduce

their exposure to the animal antigens.
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Reliable irradiation
where you need it
On The Bench.

Introducing the XCELL® 50 Benchtop
X-Ray Irradiator from KUBTEC® Scientific

Cell irradiation has never been easier. Rid your
lab of toxic chemicals and radioisotopes. The
XCELL® 50 Benchtop X-Ray Irradiator is designed
for placement directly in your lab, eliminating

the need for transportation of cells to a separate
facility. Place it right next to your incubator as

an alternative or adjunct to chemical treatment
allowing you to save time and improve efficiency.

Applications Include:
e Primary Cell Irradiation
e Tissue Culture Irradiation
e Seed Irradiation

Proven For Preparation of:
e APC (Antigen Presenting Cells)
e Feeder Cells
e Hybridomas

KUBTEC thanks Julie Ritchey, DiPersio Lab Manager, Washington University
School of Medicine for discussions and editing of the content.

Specifications subject to change without notice. XCELL, Kubtec, and the Kubtec logo
are registered trademarks of KUB Technologies, Inc. M1295B-1021

Small size. Fits next to the incubator.

‘ U

User friendly controls, no X-ray training
for the operator. No USNRC licensing.

Safe irradiation without the use of

toxic chemicals or radioisotopes.

I

Reduced travel to a core irradiator —
irradiates cells without compromising
sterility.

Less expensive than other cell
irradiators on the market.
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