
Supplementary Methods 

 

1. SNP 6.0 arrays 

The arrays were scanned with an HP scanner (Hewlett-Packard Palo Alto, CA) to generate cell 

intensity files. A primary analysis was performed with Genotyping Console (Affymetrix) to 

measure quality of generated data (Contrast QC>0.4; Call rate>86%; MAPD>0.4). DNA copy 

number was subsequently determined using the Affymetrix Power Tools Software Package 

(http://www.affymetrix.com/partners_programs/programs/developer/tools/powertools.affx) and 

the profiles were then visualized using our VAMP interface (La Rosa et al., 2006). 

 

2. NimbleGen arrays 

Genomic DNA was extracted from cell lines or tumors and analyzed versus reference normal 

DNA. The samples were labeled and co-hybridized to the NimbleGen arrays according to the 

manufacturer’s protocol. Arrays were washed and then scanned on a GenePix 4000B Scanner 

using GenePix 6.0 software. Raw data were normalized using NimbleScan v2.5 software 

(Roche NimbleGen). The normalized data were processed using NimbleScan softwares 

(segMNT algorithm and then SignalMap v1.9) to obtain data with a resolution of 100 bp 

(average of 9 features). The data were then analyzed with our VAMP software. 

 

3.  Analysis of reads obtained using capture and paired-end sequencing 

Reads that passed the purity filtering were aligned using CASAVA1.7 software (Illumina) on 

the hg18 version of the human genome. Reads that had a unique alignment on the reference 

were sorted out. Analysis of insert size distributions showed that fragment lengths followed 

bimodal distribution with the median between 220 and 267 bp and the standard deviation 

between 66 and 94 bp (Supplementary figure 4). The second mode observed around 550-650 



bp is an artifact of library construction. In order to detect pairs corresponding to structural 

rearrangements, we then selected the reads for which the read and its mate did not align with a 

normal orientation and distance. The obtained files were then subjected to the SVDetect 

algorithm in order to create clusters of pairs corresponding to the same genomic rearrangement 

(25). Additional filters were applied: (1) clusters containing ≤10 correct pairs were removed, 

(2) rearrangements defined as deletions of around 650 bp were filtered out since they 

correspond to the artifact in libraries construction, (3) clusters of pairs in the vicinity of 

telomeres or centromeres or corresponding to a satellite or segmental duplication were 

eliminated, (4) clusters compatible with breakpoints position defined by array-CGH were 

selected, (5) for each rearrangement, we determined whether it was specific for a sample or 

observed in several cases. 

 

4. Mass spectrometry analysis 

1D SDS-PAGE separation and Nano-LC-MS/MS analysis 

After immunoaffinity-purification and deglycosylation with PNGaseF samples were separated 

directly on a 6% acrylamide SDS-PAGE gel or after TMPP labeling (Gallien et al., 2009). 

Proteins were visualized by coomassie blue staining (Labsafe GEL Blue, G-Biosciences). Gel 

slices were reduced, alkylated and subjected to digestion with trypsin (Sequence Grade, Roche 

Diagnostics) or elastase (Sigma Aldrich) overnight as previously described (B. Fevrier et al., 

2004; A. Schlosser et al., 2002). The peptides mixtures were analyzed by nano-LC-MS/MS 

using an Ultimate3000 system (Dionex S. A.) coupled to an LTQ-Orbitrap mass spectrometer 

(Thermo Fisher Scientific. Bremen, Germany). Data-dependent acquisition was performed on 

the LTQ-Orbitrap mass spectrometer in the positive ion mode. Survey MS scans were acquired 

in the orbitrap on the 475-1200 m/z range with the resolution set to a value of 60 000. Each 

scan was recalibrated in real time by co-injecting an internal standard from ambient air into the 



C-trap (‘lock mass option’). The 5 most intense ions per survey scan were selected for CID 

fragmentation and the resulting fragments were analyzed in the linear trap (LTQ). Target ions 

already selected for MS/MS were dynamically excluded for 180 s. Data were acquired using 

the Xcalibur software (version 2.0.5). 

 

Database search and data analysis 

The resulting spectra where then analyzed via the Mascot™ Software created with Proteome 

Discoverer (version: 1.2.0.92, Thermo Scientific) using an in-house database containing only 

the ALK protein (gi|62088534 Description: anaplastic lymphoma kinase Ki-1 variant). 

Carbamidomethylation of cysteines, oxidation of methionine, protein N-terminal acetylation, 

protein N-terminal TMPP and lysine TMPP for labeled samples were set as variable 

modifications for all Mascot searches. Specificity of trypsin digestion was set for cleavage after 

Lys or Arg except before Pro, and tree missed trypsin cleavage site was allowed and no 

specificity for Elastase digestion. Deglycosylated proteins with PNGaseF were search with a 

single amino acid mutation of asparagine to aspartic acid. The mass tolerances in MS and 

MS/MS were set to 2 ppm and 0.8 Da respectively, and the instrument setting was specified as 

“ESI-Trap.” All data were validated by using myProMS (Poullet at al., 2007).  

 

Label-free Quantification 

To quantify the ALK protein in band 220 kDa and 170 kDa, the extracted ion chromatogram 

(XIC) signal of the well characterized tryptic peptide ions were manually extracted from the 

MS survey of nano-LC-MS/MS raw files using the Xcalibur software. XIC areas were 

integrated in Xcalibur under the QualBrowser interface using the ICIS algorithm. Mean values 

were calculated for triplicate measurements of two independent experiences. 

 



5. Inverse PCR 

The restriction enzyme MseI was selected since one site was present 249 bp upstream the 

breakpoint identified by high-resolution array-CGH. Five micrograms of gDNA from tumor 

NB176 was digested with MseI at 37°C for 2 hours. After inactivation of the restriction 

enzyme, the digested fragments were subsequently diluted 6 fold then circularized by ligation 

for 16 hours at 16°C. The DNA was precipitated and subjected to PCR with primers located in 

the ALK known sequence upstream the breakpoint, allowing the amplification of both normal 

and rearranged alleles. PCR fragments were analyzed on a 1% agarose gel. The product 

presenting with an abnormal size was purified and further sequenced by conventional Sanger 

capillary sequencing methods; the sequence was aligned on the reference genome to identify 

the rearrangement partner. 
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