Rapid Protein Extraction and Trypsin Digestion with Pressure Cycling Technology (PCT)
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PCT Sample Assembly

What is PCT?
PCT is the application of cycling

How does PCT Work?

*Hydrophobic groups exposed to water.

PCT Barocycler How does PCT Work?
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*\Water penetrates protein, increasing
internal pressure.
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*Hydrogen bonds responsible for
secondary and tertiary structure of
protein destabilize.

PCT Mouse Heart Protein Extraction

How does PCT Work?
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Why PCT Extraction?

*Reproducibility
Speed
*Frozen samples can be processed
Virtually adiabatic
Ambient environment
*Instrument reliability
* 30k cycles before our first repair

PCT Protocol

» Experimental Protocol
—35 kPSI (2.4 kbar)
—40 seconds/cycle (with compressor)

—Cycle= 20 sec 35k PSI /20 sec 1 atm (5
seconds with continuous N, gas supply)

 BSA (16) and Cyto-C (16)
—1 cycle (n=4)
—5 cycles (n=4)
—10 cycles (n=4)
—20 cycles (n=4)
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Cyto-C (Horse Heart Cytochrome-C) + Trypsin + PCT
(Samples 8-16)

PCT Trypsin Digest

Reference Sample

Protocol
—BSA (4) & Cyto-C (4)
* 30 Minutes, 55°C (n=1)
* 1 Hour, 55°C (n=1)
« 2 Hours, 55°C (n=1)
* 4 Hours, 55°C (n=1)
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PCT Trypsin Digest
(2007-2010)
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PCT Trypsin Digest Spectra
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BSA (Bovine Serum Albumin) + Trypsin + PCT (Samples 1-8)

Trypsin/ Calibrant Prep
* Trypsin
—Trypsin was dissolved in 100
mM ammonium bicarbonate

« Calibrant

—Calibrants were dissolved in
0.1% TFA/Acetonitrile (ACN),
30/70.
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Cyto-C 20 Cycles

BSA (Bovine Serum Albumin) + Trypsin + PCT (Samples 8-16)

BSA/Cyto-C Pre
« BSA* y P

—1158 ug BSA/ 2 ug trypsin in 160 uL
of 100 mM ammonium bicarbonate

« Cytochrome C*

—1158 ug Cyto-C / 2 ug trypsin in 160
uL of 100 mM ammonium
bicarbonate

*No alkylation or reduction was
performed on any samples.

BSA 5 Cycles

1194.1
14304

1250.1
7217 11641 b2t
757 | 999 1505.1

500 1000 1500
mE

Reference Sample Spectra

158 plL BSA (1158 pg) + 2 plL trypsin (2 pg); BSA: Trypsin, 579:1

158 plL BSA (1158 pg) + 2 uL trypsin (2 pg); BSA: Trypsin, 579:1

Cyto-C (Horse Heart Cytochrome-C) + Trypsin + PCT
(Samples 1-8)

158 plL Cyto-C (1158 pg) + 2 ul trypsin (2 pg); Cyto-C: Trypsin, 579:1

mz

(CycleE/LISr:ai:onds) MASCOT Score Sequence Coverage (%)
1/20 86 20
1/20 No match N/A
1/20 No match N/A
1/20 No match N/A
5/100 73 18
5/100 No match N/A
5/100 No match N/A
5/100 No match N/A

(Cycle?/l;rz:onds) MASCOT Score Sequence Coverage (%)
10/200 70 17
10/200 59 15
10/200 No match N/A
10/200 No match N/A
20/400 54 17
20/400 69 19
20/400 65 20
20/400 No match N/A

Runs
(Cycles/Seconds) MASCOT Score Sequence Coverage (%)

1/20 No match N/A
1/20 No match N/A
1/20 No match N/A
1/20 No match N/A
5/100 52 44
5/100 60 50
5/100 52 44
5/100 No match N/A

BSA Reference Samples @ 55 °C

158 pL Cyto-C (1158 pg) + 2 ul trypsin (2 pg); Cyto-C: Trypsin, 579:1
Runs
(Cycles/Seconds) MASCOT Score Sequence Coverage (%)
10/200 77 50
10/200 54 44
10/200 93 62
10/200 60 50
20/400 59 50
20/400 65 50
20/400 63 50
20/400 75 50

Time Mascot Score Sequence Coverage
(%)

30 Minutes No match N/A

1 Hour 41 16

2 Hours 54 20

4 Hours No match N/A

Cytochrome C Reference Samples @ 55 °C

Time Mascot Score Sequence Coverage
(%)

30 Minutes No match N/A

1 Hour No match N/A

2 Hours No match N/A

4 Hours 99 78

Data Summary

 Protein identification is cycle-
dependent.

« PCT digest in minutes achieves equal
coverage compared to water bath
digest (55°C) at 2 and 4 hours,
respectively, for BSA and Cytochrome
C.

Conclusion

PCT tissue extraction is:

1) rapid

2) reproducible

3) high-yield

PCT trypsin digest is:

1) rapid with high % coverage
2) reproducible

3)Reduced analyte / trypsin ratio
(~500:1)



