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Figure 1. 
Four biological replicates are depicted. 

METHODS 
 

LC/MS Systems: 1D and 2D nanoACQUITY UPLC®/ SYNAPT™ 

HDMS™ 

 

1D LC System: 

Column: 75 μm x 15 cm BEH C18 (1.7 μm)  

Gradient: 5-40% B for 90 min at 300 nL/min 

Eluent A: 0.1% formic acid in water 

Eluent B: 0.1% formic acid in acetonitrile 

 

2D LC System: 

 First Dimension: 

 Column: 300 μm x 5 cm XBridge™  C18 (5 μm) 

 Gradient: discontinuous step gradient at 2 μL/min  

 Eluent A: 20 mM ammonium formate pH 10.0 

 Eluent B: acetonitrile  

 Online dilution flow rate: 20 μL/min aqueous 

 

 Second Dimension: 

 Column: 75 μm x 15 cm BEH C18 (1.7 μm)  

 Gradient: 5-40% B for 90 min at 300 nL/min 

 Eluent A: 0.1% formic acid in water 

 Eluent B: 0.1% formic acid in acetonitrile 

 

Sample Preparation:  Proteins extracted from rat organs 

using RapiGest surfactant. Bradford assay was used to 

measure protein concentration prior to reduction with 

dithiothreitol, alkylation with iodoacetamide, and in-solution 

digestion with trypsin. Yeast ADH (P00330) was added as an 

internal standard for absolute quantitation. 

 

Online Dilution with RP/RP:  To maximize sample recovery 

on the second dimension trap column from the  

organic-containing fractions, an aqueous flow was delivered 

with the 2nd dimension pump, and mixed with the eluted  

fraction prior to trapping. 

 

MS Data processing: All data was processed with ProteinLynx 

Global Server (PLGS 2.4) with IdentityE informatics2. MSE data 

from the individual 2D chromatograms were processed 

separately and then merged into one file prior to database 

searching. A rat or mouse database with an equal number of 

random sequences concatenated onto it was used for the 

searches to limit the false positive rate to 4%. Hierarchical 

clustering was performed in Spotfire. 

RESULTS 
 

Figure 3. 
Three biological replicates of each organ were analyzed once. 

Figure 2. 
The colors corresponding to decreasing abundance are in the order of red, black, 
and green. Four biological replicates of each organ and four technical replicates of 
each digest were performed. Proteins had to be identified in at least three of four 
technical replicates of one organ type. Two random proteins replicated, for a false 
positive rate of 0.16% at the protein level. 
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Figure 5. Hierarchical clustering of mouse organ data. 

Figure 4. 
 

Table 1. 
 

A total of 130 proteins were identified in all of the rat or-
gans. Many of these common proteins are the house-
keeping enzymes that are present in all tissues. 

Figure 5. 
Despite the fact that only one technical replicate was performed, 
the data from the same organs clustered correctly. 

Hemoglobin subunit alpha Aspartate aminotransferase
Hemoglobin subunit beta Phosphoglycerate kinase 1
Actin  cytoplasmic Zero beta globin
Glyceraldehyde 3 phosphate dh Heat shock cognate 71 kDa protein
Serum albumin Elongation factor 1 alpha 1
Hemoglobin subunit beta 2 Cofilin 1
Malate dehydrogenase  Tubulin alpha 3 chain
Actin  cytoplasmic 2 Tubulin beta 2A chain
Malate dehydrogenase cytoplasmic Peroxiredoxin 1
Alpha globin Glutamate dehydrogenase 1
ATP synthase subunit beta Electron transfer flavoprotein subunit alpha 
Tubulin alpha 4A chain Phosphatidylethanolamine binding protein 1
Actin  alpha skeletal muscle L lactate dehydrogenase A chain
Peptidyl prolyl cis trans isomerase A Hydroxyacyl coenzyme A dehydrogenase
ATP synthase subunit alpha Nucleoside diphosphate kinase B
Alpha enolase Pyruvate kinase isozymes M1 M2
Calmodulin Gamma enolase
L lactate dehydrogenase B chain Tubulin  beta 4
Tubulin alpha 1C chain 14 3 3 protein zeta delta 
Isocitrate dehydrogenase  NADP Aldehyde dehydrogenase 
Profilin 1 Peroxiredoxin 2
Fructose bisphosphate aldolase A Cytochrome b c1 complex subunit 6
Superoxide dismutase  Cu Zn ADP ATP translocase 2
Beta glo Phosphoglycerate mutase 1
Triosephosphate isomerase Electron transfer flavoprotein subunit beta

Figure 8. 

89% of the proteins identified by 1D were also found in 
the 2D analysis.  
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Figure 7. 
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Figure 9: 
The higher abundance proteins were identified by both 
methods. 


