Optimizing Recombinant Protein Purification Techniques for Bio-Analytical Applications
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ABSTRACT

Many modern analytical protein characterization
techniques, such as X-ray crystallography, nuclear magnetic
resonance, and activity gel shift assays rely on access to
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SDS-Page gels were used for analysis of protein purification
for each set of parameters of imidazole concentration.
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laboratory setting, known binding concentrations can be
tested and assigned a detectable current read-out level.
These experimentally determined values can be set as
standards to determined what concentration level of Myc/
Max represents a high risk of malignancy. This work with
biosensors is significant for future application of diagnhostic
testing in clinical settings.

(60% Elution buffer
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Max from the thousands of native bacterial proteins requires
careful selection of purification procedures and techniques.
In particular, the concentration of imidazole, an amino acid
mimic used to out-compete Max binding to the Nickel-
affinity column, has a significant effect on the final purity
of the protein obtained. By varying the concentration of
imidazole, we aim to quantitatively determine an effective
concentration for optimized purity of Max for testing of our
lab’s biosensors.

The cell pellet was then combined with lysis buffer, Dnase
| (degradation of bacterial DNA), AEBSF (protease
inhibitor), and lysozyme crystals. The lysing of the
bacterial cells was also aided by the application of
sonication, which caused cavitation of the bacterial cells,
shredding them in solution. As components of bacterial
cells are freed, centrifugation was applied to compact cell
macromolecules. The supernatant containing soluble Max
protein was collected, and new cell pellet removed and

INTRODUCTION discarded.

Proteins serve a variety of functions within the body
including, but not limited to structural, transport, catalytic
and identification. In the process of studying proteins
further, it becomes necessary to be able to produce large
quantities for analytical purposes.
The goal of this research is to
gain further understanding of the
optimal conditions for production
and purification of a particular
protein - Max. As a part of a Myc/
Max complex3, this protein is

Trial A: The gel from this trial shows that background
proteins were eliminated from the column. Shown in
elution 1, Max protein is present in relative purity. Elution
2 exhibits continued Max protein being eliminated from the
column.

Trial B: The results from this trial are incongruent with
what is expected. From elution 1, it seems to imply that
this higher concentration (75mM) of imidazole was not
enough to purify Max protein. Possible overflow of gel wells
could have lead to this disparity.

Trial C: It is clear from this trial that (150mM) of imidazole
will eliminate the desired protein along with background
protein during the addition of wash buffer, thus inhibiting
purification of Max.
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Trial D: The gel pattern of elution 2 shows the purity Max
protein provided by using (37.5mM) concentration of
imidazole. These results represent the greatest purity of the
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tagged Max proteins still bound in the column. The interest from the column before elution.

variability is in the concentration necessary to remove
background proteins, without affecting Max binding.




