
Supplementary Methods 
 

Array comparative genomic hybridization (aCGH) 

Genomic DNA from fresh-frozen primary tumors, metastases and spleens was isolated by phenol-

chloroform extraction. Methods of DNA labeling, array construction, hybridization, array normalization 

and data analysis have been described previously (1). Briefly, genomic DNA isolated from primary 

tumors, metastases and spleens was randomly fragmented by acoustic shearing using the Covaris S2 

System (Covaris Inc., Woburn, MA, USA). Samples were then random-prime labeled with Cy3 and Cy5 

dyes and co-hybridized to Mouse CGH 12x385K Whole-Genome microarrays (Roche NimbleGen Inc., 

Madeson, WI, USA) using the corresponding donor spleen DNA as a reference. Arrays were scanned at 

532nm (Cy3) and 635nm (Cy5) using an MS200 Microarray Scanner (Roche NimbleGen Inc., Madeson, 

WI, USA) and data were extracted using NimbleScan software. Background corrected log2 ratios 

derived from the NimbleScan analysis were used for all further analyses. Raw data have been 

deposited in NCBI’s GEO repository and are accessible through GEO Series accession number 

GSE34666. 

 

Clustering analysis aCGH profiles 

A smoothed profile was computed for each sample using the comparative module of the Kcsmart 

package (2, 3) as implemented in the Bioconductor toolbox (version 2.8) for the statistical programming 

language R. The kernel size for smoothing was set at σ = 1 Mb. The correlation distance (1-correlation) 

between all smoothed tumor and metastases profiles was calculated and hierarchical clustering 

(average linkage) was used to construct the heatmap. 

 

Analysis of paired aCGH profiles 

To allow for a direct comparison of recipient mammary tumors and corresponding lymph node- and/or 

lung metastases, the dataset was normalized by quantile normalization. The distributions of the data 

were equally ranged, making these samples directly comparable by profile subtraction without losing 

information. After normalization, we subtracted the mammary tumor profile from its paired lung- or 

lymph node metastasis profile, thus creating a so-called ‘delta-profile’. These delta profiles were then 

segmented by the DNAcopy package as implemented in the Bioconductor toolbox (version 2.8) for the 

R statistical programming language. Segmentation parameters were standard, except we used the 



option to undo a breakpoint call based on standard deviation. We analyzed segments in the delta 

profiles whose absolute value exceeded either a 0.1 or 0.2 threshold. 

 

Histology and immunohistochemistry 

Collected tumors and tissues were formalin-fixed, paraffin-embedded, sectioned and stained as 

described previously (4). Briefly, tissues were fixed for 24 h in 10% neutral buffered formalin, 

embedded in paraffin, sectioned at 4 μm and stained with heamatoxylin and eosin (H&E) for 

histopathological evaluation. For immunohistochemical analysis, 5 μm thick paraffin sections were cut, 

deparaffinized and stained. Antibodies and antigen retrieval methods are described in detail in the 

Table S1. All immunohistochemical staining experiments included negative controls to determine 

background staining, which was negligible. Stained slides were digitally processed using the Aperio 

ScanScope (Aperio, Vista, CA, USA) and captured using ImageScope software version 11.0.2 (Aperio). 

Data shown are representative results obtained from a minimum of 3 recipient mice per donor. 
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