A Small-Scale, Flexible , yet Automated Protein Digestion and Peptide Desalting Process
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- Protein digestion and peptide desalting are labor intensive processes that are . + 10 pL of celllysate (20pg protei * Table 2 lists 8 samples gone through in-gel digestion by either DigestPro or manually by a lab
carried out manually in many proteomics laboratories today. Automating NaCl + 5 mM DT + 2 mM EDTA+ protease scientist

these procedures has presented a challenge because high-end liquid handlers

« Then centifuged for 10 minutes at 12,000 xg.

« ~6000 proteins were identified from each gel lane, shown in Fig 5.
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Fig. 1. Image of the DigestPro working station. Modified zones and function
capabilities are labeled.

Experimental Desig

~2000 proteins were identified from in-solution digested samples, shown in Fig 1. A v
> Protein ID is consistent within the replicates (1-2%CV)
» When adding manually pipette mixing step, DigestPro performs similarly to a lab scientist wX

in terms of protein identification (DPmDP vs. KAvDP) -
» Without mixing, the protein ID from DigestPro processing is slightly lower ((DPnDP vs. ; N
DPmMDP/KAVDP) i

+ An in-gel digestion experiment was performed to compare

— In-Gel digestion on the DigestPro to our manual in-gel digestion process
* An In-Solution experiment was performed to compare:

— In-Sol digestion by the DigestPro to manual digestion by lab scientist

— In-Sol digestion by the DigestPro without mixing upon reagent adding to
manually mixing

— De-salting by DigestPro to NestGroup desalting on a Vacuum device

Experimental Design

8 CHOS Cell Lysate Samples
In-Gel

Comparing protein ID by different desalting methods, Fig.2 shows
> DigestPro performed consistently better then manual processing (DPNDP vs. DPnNG;
DPmMDP vs. DPMNG; KAVDP vs. KAVNG)
> Manually desalting using spin column and vacuum device may generate larger variation
Protein ID overlapping among replicates (%) is shown in Fig 3.
> Each process per’orms similarly in terms of proteins among
Qi ison by spectral counting method is shown in Fig 4.
> Similarly to protein ID, when adding mixing step, similar performance is observed on
DigestPro to manual processing (Fig 4A, DPmDP vs. KAvDP)
> Without mixing, a slightly lower sensitivity (DPnDP) is seen (Fig 4A and 4B)
> Quantitative reproducibility, however, is very similar among 3 processes (Fig 4C)

Table 1 Cell Lysate Samples for In-Sol Sample Processing

BECIEEEEH T
889 proteins detected na3 18 samples, sored by KAVNG

Sensitivity Comparison of Mixing vs. No Mixing

3606 Proteins detcetedin 818 sampies

SUMMARY

The customized instrument allows complete hands-free in-solution digestion
and peptide desalting, following commonly used lab protocols. This is in
addition to its standard in-gel digestion function. Up to 48 samples in a 96-
well plate format or 24 samples in 0.6 mL vial format can be in-solution
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Fig. 2. Protein ID by processing methods.

Fig. 3. Protein 1D overlapping among replicates (%)

Variation Comparison

.

needle change and a valve switch enables desalting function.

Additional customized steps such as deglycosylation can be easily
incorporated into in-solution digestion protocols, and multiple conditioning or
eluting steps can be added to desalting protocols.
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