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iTRAQ labeling. Cells at 2.0 x 106 were plated onto 60-mm culture dishes 1 day prior to 

lysing. The plated cells were lysed with 100 μl of 0.5 M triethylammonium bicarbonate 

containing 0.1% (w/v) SDS. The lysed cells were centrifuged at 18 000 x g for 20 minutes at 

4ºC and the supernatants were transferred to new tubes. The protein concentration of each 

sample was measured using a DC protein assay reagent (Bio-Rad). One hundred micrograms 

of protein extracted from the cells expressing either the control or miR-17-92 cluster was 

reduced, alkylated, and digested with trypsin prior to labeling with iTRAQ reagent, according 

to the manufacturer’s instructions (Applied Biosystems Inc., Foster city, CA). Digested 

protein prepared from each sample was labeled with iTRAQ reagent, and then labeled 

samples were pooled and washed according to the manufacturer’s instructions (Applied 

Biosystems Inc.). 

2D-LC-MS/MS run. Two-dimensional peptide fractionation was performed with a DiNa 

Direct Nano-flow LC system (KYA Technologies, Japan) using a strong cation exchange 

(SCX) column [HiQ sil SCX, 0.5-mm inside diameter (i.d.) x 35 mm], a reverse-phase (RP) 

trap column (HiQ Sil C18-3, 0.8-mm i.d. x 3 mm) and an RP analytical column (HiQ Sil 

C18-3 Gradient, 0.15-mm i.d. x 50 mm). Peptides trapped on the SCX column were eluted by 

an injection of ammonium-formate (AF) buffer (pH 3.0, containing 2% acetonitrile) at various 

concentrations (10, 30, 50, 80, 100, 150, 200, 300, and 500 mM). The eluent from each 

injection of AF buffer was subjected directly to the trap column and sequentially to the 

analytical column using a gradient of 0-50% solvent B in solvent A over 125 minutes [solvent 

A: 0.1% formic acid (FA), 2% acetonitrile; solvent D: 0.1% FA, 70% acetonitrile) and 

50-100% solvent B for 10 minutes at a flow rate 200 nl/minute. The RP column eluent was 

analyzed using a Q-STAR XL mass spectrometer (Applied Biosystems Inc.) in 

information-dependent acquisition (IDA) mode with the scan cycles set to perform a 1-second 



MS Scan followed by 3 MS/MS scans for 2 seconds each. The acquisition method was set to 

allow 1 repetition of any m/z followed by a dynamic exclusion for a period of 60 seconds. 

Relative protein abundance was determined using the MS/MS scans of iTRAQ-labeled 

peptides. The iTRAQ-labeled peptides were fragmented under collision-induced dissociation 

(CID) conditions to give fragment ions that sequence information for the peptide and reporter 

ions. Thus, the identity of the protein from which the peptide was analyzed was confirmed 

and the ratios of the peak areas of the iTRAQ reporter ions were used to compare the relative 

abundance of the protein identified in the sample. 

Data analysis. The software packages used for data acquisition and analysis were Analyst 1.1 

and Protein Pilot 2.0, respectively. We searched the Celera human database (human KBMS 

20041109) provided by Applied Biosystems, which has a total of 178,243 entries. Parameters 

of tolerance for the searches were set to 0.15 Da for the MS and 0.10 Da for the MS/MS 

analyses, respectively. The confidence score, a Protein Pilot generated value, was used to 

evaluate the quality of the sequence of the peptide identified. Only sequenced peptides with a 

confidence score higher than 75 were retained in the Protein Pilot search. Normalization was 

performed by first calculating the median ratio of all proteins reported and then the resulting 

median ratio was used as the normalization factor. This normalization factor was based on the 

assumption that most of the protein levels in the samples examined were similar. Thus, the 

obtained data were processed and proteins with a ratio in miR-17-92 cluster expressing cell 

less than 0.5 as compared to the control were further analyzed as candidate targets of the 

miR-17-92 cluster. 

 


