
Dept. Molecular Systems Biology

Protein Extraction

PP Proteomics (Wienkoop) Protein Extraction, Desalting, Digestion

Plant Harvest:

drought stress             Control

Grinding and 
solubilizing:

Medicago 
truncatula

Liquid‐N2!

Nur zum persönlichen Gebrauch!

variouse extraction
buffers and detergents
exists! 

Shinorhizobium
medicae
root nodules

For private use only!



Dept. Molecular Systems Biology

Protein Extraction

PP Proteomics (Wienkoop) Protein Extraction, Desalting, Digestion

Plant Harvest:
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truncatula
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Sinorhizobium
medicae
root nodules

Medicago truncatula (Rhizobium inoculated) : leaves

Group 1) wt

Group 2) dnf5-2 (N-fixation deficient)

Group 3) NF11301 (ferritin F3)

Group 4) NF9644 (ferritin F2)

each: control and drought stress (7 days)
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Handle with care!!! NEVER !!!
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Safety Instructions!!!

Lena Fragner
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Different Extraction strategies

PP Proteomics (Wienkoop)
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There is no„one and only“ extraction! 
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Urea for protein solubilization; does not bind to 
proteins – can cause modifiction at temperatures 
above 37°C!

PMSF (Phenylmethylsulfonylfluorid) = Protease inhibitor

Acetone Precipitation for desalting and removal of 
hydrophobic and other MS‐unsuitable buffer components  

ß‐Mercaptoethanol like DTT for irreversible disulfide
reduction
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Gel‐free
vs.

Gel‐based 

Shotgun‐MS Analysis
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In Solution
Protein digestion:

Peptide desalting:

Protein Peptides

Peptides in Urea 
(Salt) Buffer

SPEC18

Solid Phase Extraction
using 

Reversed Phase

For gel‐free Shotgun‐MS Analysis
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Lysate samples are prepared from biological specimens or cultured cells by a customized protocol that may include cell lysis, subcellular fractionation, depletion of high
abundant proteins, enrichment of target proteins, dialysis and desalting. In-solution digestion entails irreversibly breaking disulfide bonds via reduction and alkylation
followed by protein digestion into peptide fragments. An alternative approach is to first resolve proteins by 1D or 2D electrophoresis (1DE or 2DE, respectively) and then
collect gel slices that contain the desired band(s). The proteins in these gel plugs are then reduced, alkylated and digested in situ. After peptides are extracted from the gel
matrix, the peptides are enriched and salts and detergents removed and prepared for MS analysis. While this diagram encompasses the most common steps of sample
preparation, the protocol must be tailored to specific samples and MS techniques for optimal results.

Sample preparation workflow

PP Proteomics (Wienkoop)
Nur zum persönlichen Gebrauch!
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For gel‐based Shotgun‐MS Analysis

In Gel
Protein digestion:

SDS‐ PAGE 2D‐(IF‐SDS) GelElectrophoresis

or

1) Cutting gel band/spot
2) Wash gel pieces
3) In‐Gel Tryptic Digestion
4) Peptide extraction from gel
5) Desalting with STAGE Tips
6) MS‐Analysis

Nur zum persönlichen Gebrauch!
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Reduction and Alcylation
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Peptide Desalting

PP Proteomics (Wienkoop)

SPE C18 (Solid Phase Extraction)

vs. 96-well-SPEC
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LC/MS/MS Shotgun Analysis

Screening for marker enzymes

In-gel 
digestionProtein 

Prefractionation
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In-gel 
digestionProtein 

Prefractiona
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Good Labratory Practice
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