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Introduction

Traditional proteomics workflows often take advantage of the effect of chaotropes
on protein unfolding. By adding urea (sometimes up to 6M) to trypsin digests,
difficult-to-digest proteins can be digested. However, urea, especially at high
concentrations, is known to interfere with trypsin activity and lead to undesired
protein carbamylation. Therefore, there is an antagonistic relationship between

Results Part Il: IgG

Here we present data indicating that pretreating 1gG protein at high pressure for 10-30 mins in detergent-free
buffer, significantly improves subsequent digestion by trypsin. The benefit is evident in both disulfide-intact and
reduced IgG preparations [Figure 2]. Protein denaturation by pressure improves trypsin digestion similar to chemical
denaturation by 8M urea [Figure 3], but without the need to dilute samples or limit digestion temperature to 37°C
to avoid carbamylation [Figure 4]. The addition of 10% N-propanol to pressure-denatured samples is shown to result
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Human IgG, either reduced and alkylated, or disulfide intact, was denatured at 55kpsi for 30 mins.
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Subsequent trypsin digestion was carried out at 37°C overnight at ambient pressure with shaking
(E/S 1:100). Controls were incubated without enzyme (-) for comparison.
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Conclusions:
This approach, of using high pressure to pretreat/denature proteins prior to enzyme digestion, may be beneficial in applications with difficult-to-digest proteins, or where downstream analysis methods require sample preparation in mild,

detergent-free and chaotrope-free reagents. By eliminating urea as a denaturing agent, subsequent digests can take advantage of accelerated digestion at temperatures above 37°C. In addition, since brief exposure of tissue lysates to high
pressure has been shown to reduce the activity of endogenous enzymes, high pressure pretreatment may be beneficial for proteomic profiling of tissue samples with high levels of endogenous proteolytic activity.
Additional benefits can be obtained by combining high-pressure denaturation at ~90kpsi before digestion, with improved and accelerated trypsin digestion at 20-45kpsi.

Materials and Methods
Trypsin enzyme was purchased from Promega. Human gamma globulin (1gG) was purchased from Sigma. IgG was dissolved in 25mM ammonium bicarbonate (Ambic) and used as-is (disulfide-intact) or reduced with 5mM DTT (60°C, 30mins) and alkylated with

10mM iodoacetamide (30min, room temp). Rat tissue lysates were prepared from fresh-frozen tissue (Pel-freeze) in 0.8M urea, and used without reduction/alkylation. High pressure incubations were carried out at room temp using a single static pressure hold at
the indicated pressure (55-90kpsi) for the indicated time, in the HUB880 Explorer, using pump mode to reach the set pressure. Control samples were kept at ambient pressure for the same time at the same temp. After high pressure preincubation, samples were
treated with trypsin either at ambient pressure, or with pressure cycling. Pressure cycling was performed in a 2320EXT Barocycler for the indicated number of cycles, at the indicated pressure and temperature, using 1 minute cycling parameters (50 sec at high
pressure and 10 sec at ambient, per cycle). Enzyme to substrate ratios: liver lysate 1:500, Spleen lysate 1:800, IgG 1:200 unless indicated otherwise.

Digested and control samples were denatured and reduced by boiling with DTT in Laemmli buffer, prior to gel electrophoresis. Digestion was assayed by loss of intact protein bands on SDS-PAGE.
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