SI1500 Shaking Incubator

Application note: A01-001A

Applications for the Stuart SI500 shaking incubator

B [ntroduction

In many laboratories there is a need to grow
microorganisms such as bacteria and yeast for
various downstream applications and processes.
In addition, other techniques which require
constant or elevated temperatures may also
require a mixing action for aeration or to keep
mixtures suspended. Often lab space is very
limited and a compact bench top incubator is
ideal for small-scale applications such as these.

A few common applications for the SI500 are
discussed below together with the features of
the instrument which help to make these
processes easier for the end user to perform.

B Applications for the SI500

Growth of bacteria

Bacterial strains are grown in the laboratory for a
number of applications®, each of which requires
different incubation conditions.

1. Growth for preparation of plasmid DNA

In general for preparation of plasmid DNA, the
aim is to achieve a high density culture with the
maximum amount of plasmid per ml. These
incubations are usually carried out overnight at
37°C with vigorous shaking (250-300rpm) to

give maximum aeration. They are often
performed as small cultures in Universal
containers for so called “mini preps” where
several different transformants can be tested at
the same time.

The SI500 is able to accommodate both conical
flasks required for larger scale cultures and
racks to hold Universal containers. Up to 12 x
250ml, 9 x 500ml or 6 x 1000ml flasks can be
securely held in the adjustable cradle or
alternatively, the platform can accommodate up
to 4 tube racks holding 16 Universal containers
each. These easily fit onto the platform using a
Magnalock system (patent pending). This
magnetic system allows quick removal of the
racks without tools and minimises the amount of
time the door needs to remain open. The angle
of the racks can be adjusted up to 30° to
increase the aeration of the culture and optimise
bacterial growth.

2. Growth for preparation of competent cells
When growing bacteria for the preparation of
competent cells, it is necessary to regularly
check the optical density (OD) of the culture. For
this procedure, the cells must be grown to an
ODggo Of approximately 0.4 and as they reach
this point, it is necessary to remove a sample
every 15 or 20 minutes for measurement in a
spectrophotometer. The retractable platform of
the SI500 makes this process easier for the user
as it enables them to easily reach all the culture
vessels, even those right at the back of the
incubator, without having to remove all the flasks
or bottles.
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3. Growth for protein expression

Expression of cloned genes in Escherichia coli
depends on a number of factors such as
intracellular folding of the expressed protein and
overloading of the protein biosynthetic
machinery of the bacterium. This ultimately
relies on the growth rate of the cells. For this
reason, protein expression assays need to be
optimised for the most favourable growth
temperature which can be anything between
20°C and 37°C. The SI500 can accurately
control the cabinet temperature between
ambient +5°C to 60°C to +/-0.5°C and can safely
operate in an environment of +5°C if cooler
incubation temperatures (to a minimum control
temperature of 10°C) are required.

Growth of yeast

Yeast are often used for construction and
screening of yeast artificial chromosome (YAC)
libraries which are capable of containing very
large segments of genomic DNA!. Yeast
expression systems are also useful for
expression of eukaryotic proteins which may not
be processed correctly in bacteria. Yeast
mutants can also be used to screen mammalian
cDNAs by complementationz. Growth of yeast is
similar to that of bacteria, although lower
incubation temperatures, typically 30°C are used
together with vigorous agitation (250-300rpm).

Insect cell cultures

Baculovirus expression systems are used for the
expression of large quantities of recombinant
proteins in cultured insect cells. Advantages of
this system are that genes with introns can be
transcribed and post-transcriptional processing
of proteins is identical to that of mammalian
cells®. Unlike mammalian cell cultures however,
phosphate buffered media are normally used so

a CO, incubator is not required’. The optimal
temperature for insect cell growth is 27°C. They
also need more gentle agitation than either
bacteria or yeast, typically 100rpm. The soft start
feature of the mixing action in the SI500 ensures
that cells are not damaged by sudden impact on
the vessel walls and also avoids splashing of the
culture medium on the flask bungs or seals.

Plant cell culture

The SI500 is also suitable for plant cell
suspension culture where it is not necessary to
illuminate the cultured cells. In some instances it
is necessary to culture plant cells in the dark or
under dim light conditions,>® therefore the
smoked acrylic walls of the SI500 help to protect
sensitive samples from light. Plant cells are
often cultured for mass propagation or for
genetic transformation  studies. Prior to
suspension culture, plant cells are induced to
form callus, or undifferentiated tissue. This is
grown on solid media before being transferred to
a suspension culture. Plant cells are generally
maintained in suspension culture at around 25-
26°C with gentle shaking (110-120rpm). It is
possible to monitor the incubator temperature by
connecting it to a PC via the USB port. This is
ideal for GLP purposes to ensure that any
temperature fluctuations are recorded when the
user is away from the laboratory.

Biochemical assays

Assays using cell extracts are often used for
identifying steps in metabolic pathways or
looking at the activity of specific enzymes.
These often use a radioactive substrate to follow
the course of the reaction and to identify the
products’. Assays may be carried out in a
variety of vessels including flasks, tubes or
culture dishes, all of which may be
accommodated in the SI500. This, together with
the accurate temperature control of the SI500
and the adjustable shaking motion can help
maintain physiological temperatures and keep
components in suspension for the duration of
the assay. In addition the 6mm acrylic walls of
the incubator will serve to provide additional
shielding from -emitting isotopes such as °H,
¥c *s and ¥p.

Sample preparation

In some cases, difficult samples such as rodent
tails,® other animal tissues and crop grains® etc.
need prolonged treatment in order to extract
their DNA for further analysis. This is often
carried out using a lysis method which can
require continuous shaking of the sample at an
elevated temperature. The ability of the SI500 to
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heat up to 60°C makes it the ideal instrument to
use for a wide range of tissue extractions where
these types of conditions are required.

B Conclusions

The SI500 has a number of features which make
it ideal for a wide variety of applications. In
addition to those discussed above, the unique
Biocote® anti-microbial protection helps to
prevent spread of microorganisms if accidentally
spilled on the external surface of the incubator.

In conclusion, the SI500 with its compact
footprint and easy access, with no extra
headspace required for opening a lid, means
that it can easily find a home in most
laboratories.
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Note: The applications described here are
examples only, taken from published literature
using similar equipment. Please check the
experimental requirements carefully before
commencing any procedure.
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