
Overview
• Digest of proteins in gel or in solution is one of the 

key steps of protein, peptide and modified amino 
acids identification by LCMSMS. There is always 
a need to improve speed and quality of digest. 
Pressure assisted technologies were shown to 
improve the digest in solution. However, there are 
practically no studies on pressure assisted digest 
in-gel, which could yield more or complimentary 
peptides, enhancing peptide/protein identifications

• Here we report results on optimization of in-gel 
tryptic digestion using pressure-assist technology 
in a Barocycler at different temperatures/ 
pressures 37C/20,000 psi, 37C/45000 psi, 
50C/45000 psi and comparison with conventional 
atmospheric pressure tryptic in-gel digestion.

Conclusions:
• Barocycler temperature / pressure effect the number of 

identified proteins, peptides from tryptic in-gel digest.
• Compared to conventional digest and other Barocycler

temperatures and pressures tested, tryptic in-gel digest 
at 37C/45000psi:
• highest protein identifications 
• highest unique peptides
• highest unique spectra 

• Less NQ deamidation with Barocycler 1hr in-gel digest 
compare to conventional overnight digest.

• After in-gel digest in the Barocycler:
• Lots of peptides are in the digestion buffer
• Additional peptides are recovered by conventional 

peptide extraction from the gel piece
• Combining both digestion buffer and gel extracted 

peptides are complementary and increases the 
sensitivity of protein identifications.. 

nanoLC-Mass spectrometry analysis:
Peptides, 25% in 2% acetonitrile/0.1%FA analyzed by
LCMS/MS FTFT using reverse phase chromatography (2%-
90% acetonitrile/0.1% FA gradient over 50min at 300nl/min) on
75um x 150mm ProntoSIL-120-5-C18H column 3µm, 120Å
(BISCHOFF) on a Easy-LC (Thermo) interfaced with QExactive
Plus (Thermo). Precursor isolation and HCD fragmentation at
collision energy 28 were performed at 140000 and 35000
resolutions, respectively, using DDtop15, dynamic exclusion
10sec, MS2 AGC 1xE5, max inject time 200ms.

Protein In-Gel  Digestion Using Pressure Cycling Technology 
for Identification by LCMSMS

Tatiana N. Boronina1, Lauren R. DeVine1, and Robert N. Cole1
1Mass Spectrometry and Proteomics Facility at the Department of Biological Chemistry 

Johns Hopkins School of Medicine, Baltimore , MD 21205
tboroni1@jhmi.edu, LaurenDeVine@jhmi.eduu, rcole@jhmi.edu

Acknowledgment:
We express our gratitude for the support from: 

Dr. Cynthia L Sears and Angela Chen of JHU School of Medicine for 
providing sample 

Pressure Biosciences, for access to the Barocycler and advice on 
digestions 

Sidney Kimmel Comprehensive Cancer Center Grant (P30 
CA006973) 

Hopkins Digestive Diseases Basic and Translational Research Core 
Center (P30 DK089502)

Institute for Clinical and Translational Research/Translational 
Science Cores (UL1 TR001079)

Methods

Results

Samples:
Gel bands, CBB stained, intense, cut into 4 pieces
Samples B, C: 45-55kDa of 10ug Sus Scrofa-bacteria
Samples 1-8: 98kDa oftotal Heavy E-coli 25ug

1. Peptides in digestion buffer and gel extracts may be 
complimentary (Table 1a, 1b). Pressure-assisted in-gel 
tryptic digestion in Barocycler includes atmospheric 
pressure conventional steps, such as reduction/alkylation, 
alternated wash prior, and peptides extraction after 
digestion. 

Database Search
HCD MS2 Spectra were searched with Mascot v2.5.1 through 
Proteome Discoverer v2.2 using Files RC, precursor 3ppm, 
fragment 0.01Da tolerance, against  (a) RefSeq2017_83_Sus 
scrofa-custom Bacteria database, applying Xtract and 
MS2Processor functions; (b) 150715 SwissProt Heavy Ecoli
database, heavy labels as static modifications. For both searches 
trypsin, mc2, variable modifications methionine oxidation, 
cysteine carbamidomethylation, NQ deamidation. False 
Discovery Rates based on a concatenated decoy database search.

In-Gel tryptic digest 
1. Conventional atmospheric pressure tryptic digest  

according to Shevchenko, at all- (Ecoli bands 1,2): 
reduction/alkylation, di-stain/alternating wash, 
overnight digest at 37C, peptide extraction, desalt

2. Pressure-assisted tryptic digest in Barocycler from 
Pressure Biosciences  (Ecoli bands 3-8, Sus
Scrofa-bacteria bands B,C):
• conventional atmospheric pressure 

reduction/alkylation and di-stain/alternating wash
• digest in Barocycler for 1hr at different 

temperature / pressure: 37C/20ooopsi (bands 
Sus Scrofa B, C and Ecoli 3,4); 37C/45000psi 
(bands Ecoli 5,5); 50C/45000psi (bands Ecoli 7,8) 

• No extract (Suss crofa bands B,C) or 
conventional atmospheric pressure peptide 
extract (bands Sus Scrofa B, C and E-coli 3-8)

• desalt

Conventional  digest vs 
Bler0cycler at 37C/45K and 
37C/20k

Barocycler
Temperatire _Pressure 

effect

Table 1b Extracted complimentary peptides increase
mucin -6 [Sus scrofa] MW524kDa coverage 

and number of identified peptides (in red)

Table 1a Multiple identifications from conventional 
extract following Barocycler in-gel digest at 
37C_20K psi, increases number of protein and 
peptides identification (in red)
(1%FDR by PD2.2-Mascot search)

Unique Spectra: 
37C_45K (2368)> 37C_20K (2030)> ~ 50C_45K (1947)> conven (1822)

2. Digestion at 37C / 45000 psi in Barocycler for 1 hr
produced the highest number of identifications.  
Comparison of in-gel digest of 98kDa band from E-
coli lysate for 1 hr in Barocyler at 37C / 20000 psi, 
50C /45000 psi or by conventional in-gel digest

3. Less NQ deamidation on Proteins from in-gel 
digest in Barocycler. Comparison of in-gel digestion 
of  a Ecoli 98kDa band for 1hr at 37C/45K psi, 
37C/20K psi, 50C/45K psi or conventional overnight 
digest:

45-55kDa 
Band of Sus

Scrofa -
bacteria

Peptides from Protein 
Groups

Peptide 
Groups PSMs

B
barocycler 27C_20K psi 84 375 1979
conventional extract 56 268 1021
barocycler with extract 86 402 3033

C
barocycler 27C_20K psi 134 662 1991
conventional extract 100 398 1068
barocycler with  extract 141 737 3106

Gel band 40-50 
kDa Sus Scrofa

-Bacteria
Mucin-6 peptides from

Unique 
peptide 
count

Protein 
sequence 
Coverage

unique 
spectra 
count

Total 
spectra 
count

B
barocycler 37C/20K psi 3 1.10% 9 36
conventional extract 4 1.30% 8 22
bsrocycler with extract 4 1.30% 10 58

c
barocycler 37C/20K psi 3 1.10% 7 16
conventional extract 2 0.86% 6 12
bsrocycler with extract 3 1.10% 8 28

Unique Peptides: 
37C_45K (1733)> 37C_20K (1433)> ~ 50C_45K (1422)> conven (1342)

Protein:  
37C_45K (102)> conventional (89)  > 37C_20K (79)~ 50C_45K (79)

mailto:tboroni1@jhmi.edu
mailto:romeally@jhmi.edu
mailto:rcole@jhmi.edu

	Slide Number 1

