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Meeting With Ed Shaw of Oklahoma State University

On 18 March 2009, Tony and I met with Ed Shaw, professor of microbiology at Oklahoma State University, to review his use of Genelock in the course of his research.  Ed studies the interaction of obligate intracellular bacteria with eukaryotic cells.  In particular, he works with coxiellae bacteria in human and animal host cells.

Ed is within two weeks of submitting a methods paper to The Journal of Microbiology Methods, singing the praises of Sierra Molecular’s Genelock chemistries, which he says is absolutely essential to his bacterial genomics work.

Ed’s Research Challnge: Isolating and Amplifying Extremely Labile Bacterial RNA

Obligate bacteria, like coxiellae, are parasitic.  They physically invade the host eukaryotic cells, living within vacuoles inside the cell.  Like a reclusive guest at a hotel, they order in room service and give instructions, “Do Not Disturb!”  In the former case, the host cell delivers nutrients to the bacterial colony; in the latter case, the host cell is persuaded to shut down its immune responses to the infection, including its suicidal instinct for apoptosis.  In both cases, communication transpires by means of protein messaging from the bacteria to the host cell.  Ed and his graduate students are examining the relationship between these intracellular bacteria and the host cells by studying the genomics of both during the course of infection.

The challenge for Ed and his team is that it is extremely difficult to extract sufficient bacterial RNA from the coxiellae to establish a meaningful genetic portrait.  One cannot simply lyse the host cell, purify the RNA, and sort it into that of the host and that of the bacteria based on genotyping.  95-98% of the recovered RNA will derive from the host cells; and the remaining bacterial RNA is not sufficient even to show up as “noise” on RT-PCR or Northern Blot profiles.

A technique has been developed for isolating the bacterial colonies from the host cells, before lysing the bacterial cells.  This involves exposing the eukaryotic cells to the chemical digitonin, which dissolves the cholesterol-rich plasma cell membrane, as well as the vacuole encasing the bacterial cells.  The coxiellae membranes, on the other hand, do not contain cholesterol, and are therefore not lysed by the digitonin-laced buffer bath.  The isolated bacteria can then be separately lysed for RNA extraction.  So far so good, but for one thing: this procedure takes substantial time and is mechanically harsh on the bacterial RNA.  Coxiella RNA is extremely labile.  “It has a half life measured in minutes, not hours,” says Ed.

Looking for a Means of RNA Preservation

On the advice of Ed’s mentor, Herb Winkler of South Alabama University, Ed turned to Genelock to try to preserve sufficient amounts of target RNA in his coxiellae samples.  He also experimented with refrigeration, which is well-understood to suppress RNase activity.  The results were impressive.

Ed began by performing the digitonin isolation and subsequent purification of the bacterial RNA under normal, ambient temperatures.  This was the control condition.  The isolation and purification procedures were then repeated three more ways: keeping the samples under refrigeration (literally, “on ice”) throughout the process, using samples stabilized in Genelock at ambient temperatures, and combining Genelock stabilization with refrigeration.  The RNA yields under each of the four variations were quantified using RT-PCR, and the results were normalized according to the yields obtained under normal, ambient conditions.

Ed found that conducting the procedure on ice yielded approximately 380 times more target RNA than under the control condition.  The samples stabilized in Genelock also produced a yield of roughly 380 times more RNA target than the control condition.  When Genelock stabilization and refrigeration were combined, however, Ed found an increase in RNA yield of approximately 1,300 times the control condition.

Takeaways

The beauty of Ed’s experiment is that it displays the anti-RNase activity of Genelock in an extremely pure, impossible to miss framework.  By working with such a labile RNA as that of coxiellae, the stabilization efficacy of Genelock, demonstrated by the RT-PCR quantification, is quite dramatic and easy to appreciate.  It is extremely impressive that Genelock is able to stabilize the coxiellae RNA just as well as keeping the bacterial samples “on ice”.  

But there is something more.  The enormous amount of target recovery under the combined approach demonstrates a fabulous synergy which may well have broader application in the use of Genelock and Hemolock chemistries.  For example, what might our already impressive mRNA yields from whole blood samples, in the experiments run in Carl Wittwer’s University of Utah lab, have looked like were the samples stored under refrigeration, rather than at ambient temperatures?  If the results of such a study were to mirror the outcome seen in Ed’s research, even to a modest degree, this might be a technique that would gain immediate acceptance throughout the diagnostics, pure research, and pharmaceutical development sectors.  Sample refrigeration – as opposed to sample freezing – would seem to solve a large part of the expense and logistical difficulty of trans-global sample shipping, perhaps with dramatically better reproducibility.
In any case, Ed will be happy to share his manuscript with us as soon as it has been submitted for publication.
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