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Pressure BioSciences, Inc. (NASDAQ: PBIO) is a life sciences company
focused on the development and commercialization of products based on
novel, enabling and powerful platform technology called Pressure Cycling
Technology (“PCT").

PCT Sample Preparation System

The Pressure Cycling Technology Sample Preparation System (“PCT
SPS”) employs rapid cycles of hydrostatic pressure, between ambient and
ultra high levels, to precisely control biomolecular interactions. The PCT
SPS can be used to accelerate enzymatic reactions, such as protein
digestion with trypsin and other proteolytic enzymes, to prepare samples
for analysis by mass spectrometry. In addition, the PCT SPS can be used
to disrupt tissues and cells to extract cellular structures and components
such as proteins, lipids, nucleic acids, and small molecules for further
analysis. The PCT SPS is comprised of a Barocycler (a small, semi-
automated bench-top instrument used to generate high hydrostatic
pressure) and specially-designed, high pressure tolerant, single-use
processing tubes (e.g., PULSE Tubes and PCT MicroTubes).
Temperature can be controlled during the PCT-based sample preparation
process by an external circulating water bath, which can be an important
addition to the Pressure Cycling Technology Sample Preparation System.

Barocycler

PCT MicroTube* Adapter Kit
Processing time, sample throughput, accuracy, efficiency, and
ization are key of the sample preparation process for
mass spectrometry analysis. The PCT MicroTube Adapter Kit, in
combination with the PCT SPS, can reliably and reproducibly control the
enzymatic digestion of proteins while reducing the time of digestion from
hours to minutes with the same or better quality as other, currently
available techniques. The PCT MicroTube Adapter Kit comes complete
with an ergonomically designed, space-saving Workstation containing
PCT MicroTubes and PCT MicroCaps, as well as tools and hardware, to
enable the user to process from one to forty eight samples
simultaneously in the PCT SPS.

*Patent pending
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PCT MicroTube

The PCT MicroTube was designed to meet the critical requirements of
modern proteomic analysis by mass spectrometry. It is made from
fluoropolymer fluorinated ethylene propylene (FEP). This polymer is
highly inert and retains its integrity within an extremely wide
temperature range (-200C to +100C). The PCT Micro Tube’s
outstanding chemical resistance, non-wetting surface, and negligible
protein and nucleic acid binding, help to ensure nearly complete
sample recovery after digestion - features that are essential for high
pressure—enhanced enzymatic proteolysis.

PCT MicroCap

PCT MicroCaps were also designed to meet the critical requirements of
modern proteomic analysis by mass spectrometry. They are made from
polytetrafluoroethylene (PTFE), a polymer selected for features that are
ideal for high pressure applications. The PCT MicroCap is available in
three versions for 50 |, 100 1, or 150 | sample volumes. By selecting a
particular MicroCap design, samples may be digested in reaction
volumes of approximately 50, 100 and 150 |. In addition, all PCT
MicroCaps have the unique feature of being usable as gel spot pickers
to easily and efficiently excise small protein spots from a gel. The PCT
MicroCap holds the gel protein spot safely within the cap, while it is
transferred to the MicroTube, ready for processing by PCT.
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PCT MicroTube and MicroCap Formats

PCT MicroTubes and MicroCaps are available in several convenient
formats. MicroCaps are easy to cap and remove from MicroTubes
with the specially designed PCT MicroCapper Tool.

96 MicroTubes or MicroCaps in Bulk

96 MicroTubes or MicroCaps in Packets of 8 Each

96 MicroTubes in a Rack (No Caps)

96 MicroCaps of 50, 100, or 150 uL in a Rack (No Tubes)

96 MicroTubes with 50 uL MicroCaps in a Rack (Pre-capped)
96 MicroTubes with 100 uL MicroCaps in a Rack (Pre-capped)
96 MicroTubes with 150 uL MicroCaps in a Rack (Pre-capped)
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96 MicroTubes of 50, 100, or 150 ul in Racks Capping with a PCT MicroCapper Tool

Suggested PCT Workflow
For High Pressure Accelerated Enzymatic Proteolysis

Perform In-Solution and
In-Gel Protein Digestion

Obtain Standardized
Proteomic Results

Process
48 Samples in
Minutes
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Examples of PCT MicroTube Applications

Chymotrypsin Activity Under Pressure in PCT MicroTu bes

PCT-Enhanced Chymotrypsin Activity
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Chymotrypsin Activity is Significantly Enhanced by PCT at 30,000 psi.
Enzyme activity was measured using a chromogenic substrate. Aliquots of
reaction mixtures containing 150 L of sample were prepared in PCT
MicroTubes. All reactions were carried out at 53 C. PCT conditions were:
99 seconds at 35,000 psi, 5 seconds at atmospheric pressure (3 cycles=5
minutes).

Rapid Deglycosylation of Glycoproteins with PNGase Fin
PCT MicroTubes
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Release of N-linked Glycans from Human IgG is Signi ficantly
Accelerated by PCT in PCT MicroTubes at 30,000 psi.  Capillary
electrophoresis of polyclonal human IgG deglycosylated with PNGase
F (1:2500 enzyme:substrate). Significant release of glycans is
observed after 5 minutes at 30,000 psi (B), but no deglycosylation is
detectable after 5 minutes at atmospheric pressure (D). Positive control
(C) was deglycosylated at atmospheric pressure for 3 hours.

Szabo Z, etal. Anal Chem. 2010 Mar 15;82(6):2588-93.

Pressure BioSciences would like to thank Prof. Barry Karger (Northeastern University) for providing the deglycosylation figure, Dr. Alexander Ivanov (Harvard School of Public Health) for providing the figure showing PCT lysis and trypsin digestion.
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Micro-Proteomics with MicroTubes and ProteoSolve-SB
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Total protein was extracted from various rat tissues using a
scaled-down version of the ProteoSolve-SB (Pressure
BioSciences, Inc.) protocol. Ten to twenty mg of tissue per PCT
MicroTube was processed by PCT in 100 L Reagent A + 35 |
Reagent B using the 150 L PCT MicroCaps. PCT was
performed at 35,000 psi for 20 cycles.
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Venn diagrams for protein LC-MS profiling data resulting from
alternative lysis and digestion protocols applied to HepG2
cultured cells. Pressure-enhanced trypsin digestion was
performed in PCT MicroTubes. The authors concluded that
pressure cycling technology enabled higher throughput, higher
efficiency, superior reproducibility of enzymatic digestion, as
well as more efficient cell lysis and superior recovery of
membrane, organelle, and complex forming proteins in
comparison to conventional protocols. The authors further
concluded that PCT also increased identification of proteins
containing TMDs.

For more information please refer to the Poster #TP 05
(Freeman E. and Ivanov A. Novel efficient alternati  ves for

essential sample preparation techniques in function al
proteomics.)

Features and Benefits of The PCT MicroTube and Micr ~ oCaps

+ Process Up to 48 Samples at a Time

+ Available in Several Convenient Formats

Inert, Non-Wetting, PCT MicroTube Processing Containers

Unique PCT MicroCap Design for 2D Gel Spot Picking
+ Small Scale Protein Digestion in Minutes
« Protein Extraction From Very Small Cell and Tissue samples

+ Suitable for In-Solution and In-Gel Protein Digestion

Versatile Range of Samples Sizes (50-150 L)
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