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supplementary figures

Supp. Figure 1 Illustration of the mixture model filtering procedure for finding cross-hybridizing probes and non-response probes, showing all of the sets of samples.

Supp. Figure 2 Illustration of different choices of posterior probability for making the cutoff into low-expressing.

Supp. Figure 3 Boxplots of the difference in gene estimates between unfiltered and filtered data (y-axis) for various ranges of the original gene estimate (x-axis) on a single array. Top: human tumor pool, Bottom: mouse mC9 tumor pool.  Light colored boxplots correspond to the differences between the unfiltered and filtered estimates when only cross-hybridizing probes are removed, and dark colored boxplots correspond to the same differences after both cross-hybridizing and non-response probes are removed. Only genes with at least 5 probes in the final xenograft-specific set of probes are considered in all of the boxplots. The grey horizontal line corresponds to no difference, the light and dark colored horizontal lines show the median difference of the corresponding boxplots.

Supp. Figure 4 Per gene, percent probes that are non-response before and after removal of cross-hybridizing probes. Only genes with non-response genes and at least 5 probes after removal of cross-hybridizing probes are shown.

Supp. Figure 5 Distribution of gene expression estimates after removal of all non-response probes and cross-hybridizing probes (only genes with at least 5 probes after removal of these probes are shown).
Supp. Figure 6 Boxplots of the percent of probes lost per gene due to the cross-hybridization filter, for genes identified as having a homolog in the contrary species and those without.
Supp. Figure 7 Portion of the GO graph with significantly overrepresented loss of genes for both the human (a) and mouse (b); significance for this graph was based on non-corrected p-values greater than 0.05 from a Fisher’s Exact test. Color shading indicates the corresponding p-value, while those nodes of the graph enclosed with a box indicate the terms also found significant at the 0.05 level when correcting for adjacent nodes. 
Supp. Figure 8 Scatterplot of the original moderated t-statistic (x-axis) and the moderated t-statistic for the same gene using gene estimates based on the reduced set of xenograft-specific probes (y-axis) for the mouse samples assayed on the mouse array. Because of the large number of points, a color-shaded density estimate of the points is plotted (light blue = lowest density, yellow=highest density) and only a few individual points from the low-density areas are plotted. Human samples on the human array show the same pattern. Grey dotted lines indicate the value for which the t-statistic is declared significant based on FDR-adjusted p-values in the original t-statistics (vertical) or the xenograft-specific t-statistic (horizontal). Note that while highly correlated, the absolute size of the t-statistic is much smaller for the xenograft-specific probes. 
Supp. Figure 9 Estimates of gene expression of a xenograft sample assayed on the human array (Top) and mouse array (Bottom) are plotted against the average signal for the incorrect species from the control set of samples (pure mouse and human, respectively, arrayed on the human and mouse array). (Left): Contaminated gene expression estimates, using all of the probes. (Right): Species-specific gene estimates based on only the xenograft-specific probes.
Supp. Figure 10  Estimates of gene expression of the human tumor pool profiled on the human array (top) and mouse tumor pool on the mouse array (bottom) are plotted against the average gene expression of the mouse sample on the human array and human sample on the mouse array. (Left): gene estimates based on all of the probes, no filtering. (Right): gene estimates based on only the xenograft-specific probes.
Supp. Figure 11 Boxplots of the log-difference of gene expression estimates using all probes minus that using the xenograft specific probes for a xenograft sample profiled on the Human (left) and Mouse (right) array. Note that the arrays for the two species must be normalized separately and thus the gene expression estimates (x-axis) cannot be directly compared, although the difference in gene expression intensities (y-axis) can be.
Supp. Figure 12 Boxplots of the log-difference of gene expression estimates using all probes minus that using the xenograft specific probes for a xenograft sample profiled on the Human (left) and Mouse (right) array. For comparison, the  boxplots for these differences are shown for the average Human expression on the Human array (dark blue) and average Mouse expression on the Mouse array. The genes are divided into categories based on the percentage of probes that were lost due to cross-hybridization. Shown are genes that only lost probes due to cross-hybridization (and not non-response) and that had at least 10 probes in the original gene. 
Supp. Figure 13 Comparison of gene estimates of selected homologs with the overall density of gene expression estimates. (top-left) contaminated estimate of human gene expression; (top-right) species-specific estimate of human gene expression; (bottom-left) contaminated estimate of mouse gene expression; (bottom-right) species-specific estimate of mouse gene expression. Each curve shows the density of gene expression estimates for an array (dashed) and all gene estimates combined (solid). The corresponding estimates of the selected homologous genes are shown below the density curves to demonstrate their expression relative to other genes.
Supp. Figure 14 Human gene expression estimates for sixteen genes (the “stromal signature” set) . 

Supp. Figure 15 Mouse gene expression estimates for stromal signature set.

Supp. Figure 16 Comparison of the distribution of xenograft-specific and contaminated gene estimates on the (a) human array and (b) mouse array. 

Supp. Figure 17  Comparison of the predicted distributions of the clusters based on clustering the probes (dashed) and the species-specific gene estimates (solid). The grey line is the density of the observed xenograft-specific estimates. The top plots (a,b) show the results if the gene estimates are clustered directly and the bottom plots show the results if the gene estimates are constrained to have the same mean as the probe-based clustering. For exact values of all parameters, see Supplementary Text.

SUPPLEMENTARY TABLES
	
	Human Array
	Mouse Array

	
	Aligned to

mouse genome
	No alignment 
	Aligned to

human genome
	No alignment

	
	0MM
	1MM
	2MM
	(>2MM)
	0MM
	1MM
	2MM
	(>2MM)

	Original Annotation
	44,878
	101,126
	160,305
	711,835
	36,168
	82,879
	132,040
	567,044

	Removed due to cross-hybridizing
	43,166
	88,390
	125,312
	539,045
	34,625
	72,535
	99,811
	400,421

	Removed due to non-response
	949
	3,617
	6,967
	31,598
	801
	2,787
	5,062
	21,857

	Remaining 
	763
	9,119
	28,026
	141,192
	742
	7,557
	27,167
	144,766


Supp. Table 1 Tabulation of data-based filtering of probes and their alignment to the incorrect species.
	
	Human Array
	Mouse Array

	GC Content
	<25% 
	25-75% 
	>75% 
	<25% 
	25-75% 
	>75% 

	Original Annotation
	7,258
	980,892
	29,994
	2879
	805,204
	10,048

	Removed due to cross-hybridizing
	622
	765,297
	29,994
	284
	597,061
	10,047

	Removed due to non-response
	4,564
	38,567
	0
	1532
	28,975
	0

	Remaining 
	Total
	2,072
	177,028
	0
	1063
	179,168
	1

	
	Expressed Gene
	949
	144,457
	0
	502
	147,859
	1

	
	Non-expressed Gene
	1,123
	32,571
	0
	561
	31,309
	0


Supp. Table 2 Tabulation of GC content of probes and their filter status (cross-hybridizing here is due to observed data, not including additional probes included in filter based on sequence similarity alone). 

	
	Correct Array
	Incorrect Array

	
	Significant
	Not 

Significant
	Significant
	Not 

Significant

	Human

Sample
	Original Annotation
	6,994
	4,533
	197
	12,368

	
	Xenograft Specific Probes
	4,435
	7,092
	0
	12,565

	Mouse

Sample
	Original Annotation
	9,137
	3,428
	914
	10,613

	
	Xenograft Specific Probes
	7,280
	5,285
	0
	11,527


Supp. Table 3 Tabulation of results for testing gene expression differences between the normal and tumor samples. Evaluated are only genes with at least 5 probes in our xenograft specific filter.

	GO Category


	Number of Genes
	Number Genes Lost
	Expected Number Genes Lost
	P-value

	midbrain development
	18
	14
	6.44
	0.0003

	sensory perception of smell
	271
	124
	96.91
	0.0004

	spleen development
	21
	15
	7.51
	0.0009

	G-protein coupled receptor protein signaling pathway
	890
	362
	318.25
	0.0010

	keratinization
	38
	23
	13.59
	0.0016

	middle ear morphogenesis
	16
	12
	5.72
	0.0016

	regulation of intestinal cholesterol absorption
	6
	6
	2.15
	0.0021

	high-density lipoprotein particle remodeling
	13
	10
	4.65
	0.0030

	artery morphogenesis
	14
	11
	5.36
	0.0034

	endocrine system development
	88
	44
	31.37
	0.0042

	positive regulation of cyclin-dependent protein kinase activity during G1/S
	5
	5
	1.79
	0.0058

	negative regulation of anti-apoptosis
	5
	5
	1.79
	0.0058

	mature B cell differentiation during immune response
	5
	5
	1.79
	0.0058

	negative regulation of epidermal growth factor receptor activity
	5
	5
	1.79
	0.0058

	short-term memory
	5
	5
	1.79
	0.0058

	negative regulation of lipid metabolic process
	32
	18
	11.11
	0.0069

	regulation of dendrite morphogenesis
	18
	12
	6.44
	0.0075


Supp. Table 4 GO terms significantly over-represented in the set of genes lost on the Human array. Significant categories were those that had a p-value less than 0.01 after a weighted GO analysis which corrects for adjacent nodes. 

	GO Category


	Number of Genes
	Number Genes Lost
	Expected Number Genes Lost
	P-value

	G-protein coupled receptor protein signaling pathway
	1294
	958
	575.59
	<1-4

	sensory perception of smell
	72
	33
	17.67
	<1-4

	positive regulation of transforming growth factor beta receptor signaling pathway
	21
	13
	5.15
	0.0003

	regulation of BMP signaling pathway
	29
	16
	7.12
	0.0004

	RNA transport
	71
	29
	17.42
	0.0057

	positive regulation of protein polymerization
	24
	12
	5.89
	0.0061

	T cell costimulation
	11
	7
	2.70
	0.0067


Supp. Table 5 GO terms significantly overrepresented in the set of genes lost on the mouse array; see legend of Supp. Table 3 for more details. 

	
	Mouse 

	
	Expressed
	Uncertain
	Non-Expressed

	Human
	Expressed
	960
	963
	1923

	
	Uncertain
	19
	19
	135

	
	Non-Expressed
	94
	74
	1050


Supp. Table 6 Tabulation of expressed/non-expressed classification of mouse and human for genes with a unique homologous gene in the contrary species. Shown are the results for a single sample (IH10_30_Hu).
	
	Expressed
	Uncertain
	Non-Expressed

	Human Array
	Xenograft-Specific
	7,667 (66%)
	457 (4%)
	3,403 (30%)

	
	Contaminated
	10,578 (92%)
	606 (5%)
	343 (3%)

	Mouse Array
	Xenograft-Specific
	2,060 (16%)
	2,003 (16%)
	8,502 (68%)

	
	Contaminated
	8,011 (64%)
	2,640 (21%)
	1,914 (15%)


Supp. Table 7 Number of genes classified as Expressed, Non-Expressed and Uncertain for a single xenograft sample (IH10_30_Hu) based on either their xenograft-specific estimate or contaminated estimate. 

	
	Contaminated Gene Estimate

	
	Expressed
	Uncertain
	Non-Expressed

	Xenograft 

Specific

Gene Estimate
	Human
	Expressed
	7,659
	7
	1

	
	
	Uncertain
	438
	14
	5

	
	
	Non-expressed
	2,481
	585
	337

	
	Mouse
	Expressed
	2,058
	2
	0

	
	
	Uncertain
	1,920
	74
	9

	
	
	Non-expressed
	4,033
	2,564
	1,905


Supp. Table 8 Cross classification of  xenograft-specific gene estimates and contaminated gene estimates for a single xenograft sample (IH10_30_Hu), showing how many genes changed from one category to another after filtering. 

