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Experiment Design:

1. Goal: To generate high-resolution genetic maps of cancer cell lines from the NCI60 collection using pre-release Affymetrix 120K SNP microarrays.

2. Brief description:  Alterations within the genome that activate oncogenes or inactivate tumor suppressors represent hallmarks of carcinogenesis and tumor progression (Albertson et al., Nature Genetics (2003) 34;369-76).  Structural genomic analyses that achieve sub-megabase resolution are now feasible using tools such as array CGH (Pollack et al., PNAS (2002) 99; 12963-12968) or SNP microarrays (Lindblad-Toh et al., Nature Biotechnol. (2000) 18; 1001-1005).  Newer generation, high-density SNP arrays (e.g., Affymetrix 100K arrays) may detect deletions, amplifications, and loss-of-heterozygosity on a genome scale with higher resolution than previous technologies.  Comprehensive identification of chromosomal alterations within cancer cell lines and human tumors should clarify mechanisms of tumorigenesis, facilitate cancer classification based on genomic changes, and ultimately provide a basis for more tailored cancer treatment strategies.

3. Keywords: cell line, chromosomal aberration, cell type, cancer

4. Experimental factors: genotype, genetic variation, copy number alteration

5. Experimental design: characteristics of individual cell lines, relationships between cell lines

6. Quality control steps taken: 

a. PCR-based quality assessment of NCI60 genomic DNA

b. Bioanalyzer analysis of preprocessed DNA prior to array hybridization

c. Analysis of array call rates following hybridization (array experiments giving call rates of less than 80% were routinely repeated)

d. Analysis of call rate and signal concordance among a series of replicate array hybridizations

7. Links to supplemental websites/database accession numbers: this data will be available at: http://dtp.nci.nih.gov/mtargets/mt_index.html, and through GEO at: http://www.ncbi.nlm.nih.gov/geo/ (GEO Accession number GSE2520).

Samples used, extract preparation and labeling:
1.  Origin and characteristics of each sample:

	Cell Line
	Tumor Type

	CCRF-CEM
	Leukemia

	HL-60(TB)
	Leukemia

	K-562
	Leukemia

	MOLT-4
	Leukemia

	RPMI-8226
	Leukemia

	SR
	Leukemia

	A549/ATCC
	Non-Small Cell Lung

	EKVX
	Non-Small Cell Lung

	HOP-62
	Non-Small Cell Lung

	HOP-92
	Non-Small Cell Lung

	NCI-H226
	Non-Small Cell Lung

	NCI-H23
	Non-Small Cell Lung

	NCI-H322M
	Non-Small Cell Lung

	NCI-H460
	Non-Small Cell Lung

	NCI-H522
	Non-Small Cell Lung

	COLO 205
	Colon

	HCC-2998
	Colon

	HCT-116
	Colon

	HCT-15
	Colon

	HT29
	Colon

	KM12
	Colon

	SW-620
	Colon

	SF-268
	CNS

	SF-295
	CNS

	SF-539
	CNS

	SNB-19
	CNS

	SNB-75
	CNS

	U251
	CNS

	LOX IMVI
	Melanoma

	MALME-3M
	Melanoma

	M14
	Melanoma

	SK-MEL-2
	Melanoma

	SK-MEL-28
	Melanoma

	SK-MEL-5
	Melanoma

	UACC-257
	Melanoma

	UACC-62
	Melanoma

	IGR-OV1
	Ovarian

	OVCAR-3
	Ovarian

	OVCAR-4
	Ovarian

	OVCAR-5
	Ovarian

	OVCAR-8
	Ovarian

	SK-OV-3
	Ovarian

	786-0
	Renal

	A498
	Renal

	ACHN
	Renal

	CAKI-1
	Renal

	SN12C
	Renal

	TK-10
	Renal

	UO-31
	Renal

	PC-3
	Prostate

	DU-145
	Prostate

	MCF7
	Breast

	NCI/ADR-RES
	Breast

	MDA-MB-231/ATCC
	Breast

	HS-578T
	Breast

	MDA-MB-435
	Melanoma

	BT-549
	Breast

	T-47D
	Breast

	AffyControl4X
	Normal

	AffyControl5X
	Normal

	GP
	Normal

	RB
	Normal

	RefDNA
	Normal

	JG16
	Normal


2. Manipulation of biological samples and protocols used: Genomic DNA from 58 NCI60 cell lines (listed above) were provided in purified from by the National Cancer Institute through a Materials Transfer Agreement.

3. Experimental factor value for each experimental factor: a single array analysis was performed for each cell line.

4. Technical protocols for preparing the hybridization: Cell line genomic DNA purification was performed at the National Cancer Institute by standard methods.

5. External controls: a series of normal diploid genomic DNAs were included as controls; these were prepared by a column-based method (Qiagen, Inc.).

Hybridization Conditions and Parameters:
The protocol and conditions used for hybridization, blocking and washing, including any post-processing steps such as staining:  DNA preprocessing and array hybridization were performed according to the manufacturer’s directions.  The detailed protocol is available at the following url: http://www.affymetrix.com/support/technical/manuals.affx
Measurement Data and Specifications:

1. Data

a. Raw data: .CEL files and .TXT files for CentHind and CentXba arrays (to be available at: http://www.ncbi.nlm.nih.gov/geo/) (GEO Accession number GSE2520).

b. Normalized and summarized data:  Included as text files that lists “raw copy number” (see below) and SNP call (A allele, B allele, AB allele, or NoCall).  Also included is a genome information file that lists SNP marker IDs and physical locations within the genome.  We have included both the complete 120K data set (NCI60 samples only) and the CentXba only data (NCI60 samples plus 6 normals) so that our clustering approach may be more easily reproduced.

2. Data extraction and processing protocols

a. Image scanning hardware and software, and processing procedures and parameters:  SNP array hybridization was detected using a GCS3000 scanner (Affymetrix).  SNP calls and signal quantification were obtained with Gene Chip Operating System 1.1.1 and Affymetrix Genotyping Tools 2.0 software.  Data files corresponding to each SNP array (listed above) were processed within dChipSNP, a bioinformatics tool that facilitates LOH and copy number analysis.  The original version was described in the following reference: Lin, M. et al. dChipSNP: significance curve and clustering of SNP-array-based loss-of-heterozygosity data. Bioinformatics 20, 1233-40 (2004).  However, the software has subsequently been updated for 100K SNP array analysis and will be described elsewhere by R. Beroukhim et al. (manuscript submitted).  A version of dChipSNP that supports 100K array analysis is available at: www.dchip.org.

b. Normalization, transformation and data selection procedures and parameters.  Array data was normalized by an invariant set method, such that probe intensities were adjusted to a baseline normal diploid array: “RefDNA.”  Next, a model-based method was employed to obtain summed signal values for each SNP probe set.  Both the normalization and “model-based expression” methods have been described in the following reference: Zhao, X. et al. An integrated view of copy number and allelic alterations in the cancer genome using single nucleotide polymorphism arrays. Cancer Res 64, 3060-71 (2004).

c. Definition of chromosomal aberration, polymorphisms or strain determination used for data interpretation:  Copy number alterations were determined first by examination of the raw copy number values determined for each probe set.  Raw copy number was determined according to the following formula: sample probe set signal/mean diploid probe set signal)*2 (assumes diploid baseline).  Multiple contiguous SNP probe sets showing values significantly greater than or less than 2 indicate chromosomal regions of gain or loss, respectively.  Genome-wide raw copy number data was viewed within dChipSNP by red/blue or white/red color scales.  This analysis is supplemented by an algorithm encoded within dChipSNP that determines integer copy number values across the genome.  This approach employs a Hidden Markov model and is described in the following reference: Zhao, X. et al. An integrated view of copy number and allelic alterations in the cancer genome using single nucleotide polymorphism arrays. Cancer Res 64, 3060-71 (2004).

Array Design:  An overview of Affymetrix SNP array design and features is available at: www.affymetrix.com.  The principal array organism is homo sapiens.

