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ÅPCT assisted rapid digestion was 

demonstrated on 7 standard proteins using 

a pressure of 20,000 psi for 1, 2, and 5 min 

at room temperature, 1 h at 37° C and 

50° C, and overnight at 37° C.  Results 

showed similar digestion coverage across 

all conditions.

ÅA 20,000 psi PCT trypsin digestion on 10 

biological replicate lung and spleen tissue 

samples infected with either sham (control), 

Y. pestoides F, Y. pestis CO92, or Y. 

pseudotuberculosis produced reproducible 

digestions that when analyzed via LC-MS 

on an LTQ-Orbitrap, identified 107 host 

proteins that were significantly and 

specifically changed in abundance due to 

the specific infection.

ÅUltra-rapid PCT digestion at 20,000 psi for 1, 2, and 

5 min at room temperature, 60 min at 37 ° C and 50 

° C and an overnight trypsin digestion on a mixture 

of  7 standard proteins (bovine serum albumin, a-

casein, b-casein, cytochrome c, lactalbumin, 

myoglobin, and ovalbumin) showed high 

reproducibility among triplicate samples with no 

significant variation between experiments.

ÅA 1-min ultra-rapid PCT digestion at 20,000 psi was 

successfully applied to a complex proteome of lungs 

and spleens of 10 biological replicates of mice 

infected with three different strains of Yersiniae.  

ÅUse of the ultra-rapid PCT digestion allowed label-

free quantitation between complex mammalian 

tissue samples. 

ÅAll LC-MS analyses between the ñlikeò biological 

replicates and technical replicates of the same 

sample showed a high level of reproducibility.

ÅUsing the ultra-rapid pressure assisted 

digestion,107 significantly changed proteins related 

to the host reaction to the infection of the three 

different strains of Yersiniae were identified using a 

digestion time of only 1 min without the use of 

chaotropes or heat.

ÅTraditional proteomic sample preparation 

methods typically utilize urea and heat for 

sample protein denaturation followed by sample 

dilution and 5-12 h trypsin digestion.

ÅThe application of Pressure Cycling Technology 

(PCT) to denature and enhance trypsin 

digestion kinetics for proteins has been shown 

to yield equivalent peptide coverage compared 

to traditional sample preparation methods.1

ÅHere we demonstrate the application and 

reproducibility of ultra-rapid PCT digestion on 

standard protein samples and a full label-free 

quantitative proteome evaluation of mice lung 

and spleen tissues after infection by three 

different Yersiniae strains.
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Heat Map of Z-score of Abundance Values Relative to the 
Sham Values

1257 mouse proteins identified that passed peak matching filters of °2.5 ppm 

for the mass and  °1% for the normalized LC elution time.
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Lung (primarily Y. pestis)

Spleen (all infection states)

Lung (all infection states)

Spleen (down in Y. pseudoTB)

Lung (or unchanged in the various

infection states)
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Both (or unchanged with some

scattered increased proteins)

Heat Map of 107 Most Significantly Changed Proteins

107 mouse proteins identified in heat map above were deemed significant 

provided at least 3 peptides per protein were identified, the values passed an 

ANOVA test with a p-value cutoff of 0.01 (for lung and spleen datasets), and 

at least one infection group (in lung or spleen) showed an average of at least 

a 2-fold change in abundance value.

Ultra-Rapid Pressure Digestion and Label-Free Quantitative Proteomics of Yersiniae Infected 
Mice Tissues 
Kim K. Hixson1, Daniel López-Ferrer1, Matthew Bender2, Patricia L. Worsham3, Karl K. Weitz1, Nate Lawrence4, Amy Rasley5, Therese W. Clauss1, Ljiljana Pasa-Tolió1, Richard D. Smith1, Mary S. Lipton1

1Pacific Northwest National Laboratory, Richland WA; 2NBACC, Washington, DC; 3USAMRIID, Frederick, MD; 4Pressure BioSciences, Inc., South Easton, MA; 5Lawrence Livermore National Lab, Livermore, CA

2
 T

e
c
h

R
e
p
s


