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Analysis of strain and regional variation in gene expression in
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Abstract

Background: We performed a statistical analysis of a previously published set of gene expression
microarray data from six different brain regions in two mouse strains. In the previous analysis, 24
genes showing expression differences between the strains and about 240 genes with regional
differences in expression were identified. Like many gene expression studies, that analysis relied
primarily on ad hoc ‘fold change’ and ‘absent/present’ criteria to select genes. To determine
whether statistically motivated methods would give a more sensitive and selective analysis of gene
expression patterns in the brain, we decided to use analysis of variance (ANOVA) and feature
selection methods designed to select genes showing strain- or region-dependent patterns of
expression.

Results: Our analysis revealed many additional genes that might be involved in behavioral
differences between the two mouse strains and functional differences between the six brain
regions. Using conservative statistical criteria, we identified at least 63 genes showing strain
variation and approximately 600 genes showing regional variation. Unlike ad hoc methods, ours
have the additional benefit of ranking the genes by statistical score, permitting further analysis to
focus on the most significant. Comparison of our results to the previous studies and to published
reports on individual genes show that we achieved high sensitivity while preserving selectivity.

Conclusions: Our results indicate that molecular differences between the strains and regions studied
are larger than indicated previously. We conclude that for large complex datasets, ANOVA and
feature selection, alone or in combination, are more powerful than methods based on fold-change
thresholds and other ad hoc selection criteria.
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Figure 1
Schematic of the template match method. Hypothetical templates and genes are depicted as graphs of arrays (horizontal axis)
vs expression (arbitrary units, vertical axis). The replicates for each condition are listed as 1 and 2 (for example, 129SvEv -
Ag1 and 129SvEv - Ag2 are the two amygdala samples from 129SvEv). Two example templates are depicted schematically, and
represent the profiles of idealized genes showing the patterns of interest. The top template is an idealized profile designed to
select for genes showing midbrain enrichment or depletion, and the lower one is designed to select for genes showing strain
differences across all regions. Each gene in the dataset is then ranked by its correlation with the template. In the hypothetical
examples shown, gene 1 most closely resembles the strain template, with gene 2 giving the next best match. Gene 4 is a fairly
weak match to the midbrain template. Gene 5 is a strong match to the reverse of the midbrain template; the use of the
absolute value of the correlation coefficient allows the midbrain template to select both genes 4 and 5. Gene 3 resembled
neither template shown here. In the actual implementation, all 13,067 genes are compared to a given template and ranked by
the quality of the match. Ag, amygdala; Cb, cerebellum; Cx, cortex; Ec, entorhinal cortex; Hp, hippocampus; Mb, midbrain.
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Figure 2 (see the legend on the page after next)

Cerebellum-enriched

Accession Unigene ANOVA Template Sb Description
D83262 Mm.6257 9.24E-13 3.15E-33 • Solute carrier family 1, member 6  (neuronal glutamate transporter EAAT4)
X70398 Mm.4919 2.59E-12 5.79E-27 • DNA segment, human D4S114  M.musculus P311 mRNA.
X70398 Mm.4919 1.29E-11 2.72E-25 • DNA segment, human D4S114  M.musculus P311 mRNA.
X51986 Mm.4915 2.80E-12 1.51E-24 • Gamma-aminobutyric acid (GABA-A) receptor, subunit alpha 6
X61448 Mm.4880 6.96E-10 1.94E-24 • Cerebellin 1 precursor protein
U28068 Mm.4636 9.55E-12 6.45E-23 • Neurogenic differentiation 1
X59382 Mm.2766 1.68E-12 7.15E-23 • Parvalbumin
AA289572 Mm.21099 3.31E-10 1.19E-22 • ESTs
M21532 Mm.41456 6.61E-11 3.20E-22 • Purkinje cell protein 2 (L7)
L16846 Mm.16596 5.33E-10 8.41E-21 • B-cell translocation gene 1, anti-proliferative
X67141 Mm.2766 6.94E-11 6.72E-19 • Parvalbumin
L12705 Mm.4298 2.21E-08 3.33E-18 • Engrailed 2
M60596 Mm.41296 2.96E-12 5.23E-17 • Gamma-aminobutyric acid (GABA-A) receptor, subunit delta (exon 9)
D32167 Mm.2719 9.73E-18 6.09E-17 • Zinc finger protein of the cerebellum 1
AA444931 Mm.30079 8.04E-09 9.63E-17 • Unclassifiable transcript  (RIKEN cDNA 2010012F07 gene)
M21531 Mm.354 2.07E-08 1.88E-16 • Calbindin-28K
L16846 Mm.16596 4.77E-08 3.33E-16 • B-cell translocation gene 1, anti-proliferative
U33630 Mm.4734 8.89E-09 8.70E-16 • Myeloid ecotropic viral integration site 1
M69068 Mm.33263 1.71E-08 4.63E-15 Histocompatibility 2, D region locus 1
AA472865 Mm.24719 9.31E-08 5.71E-15 • ADP-ribosylation-like factor 6 interacting protein 2
AA473309 Mm.29910 1.05E-08 7.05E-15 • Ribosomal protein S6 kinase polypeptide 1
X98014 Mm.5173 1.60E-08 9.65E-15 • Sialyltransferase 8 (alpha 2, 8 sialytransferase) E
AA008502 Mm.7414 6.61E-10 1.01E-14 • Neuron specific gene family member 1
U91483 Mm.15343 2.80E-07 1.61E-14 Calsequestrin 2
X61397 Mm.156583 2.04E-09 2.62E-14 • Carbonic anhydrase-like sequence 1
D13266 Mm.57057 6.90E-08 2.65E-14 • Glutamate receptor, ionotropic, delta 2
Z38118 Mm.4564 1.60E-08 3.28E-14 • Synaptonemal complex protein 1
AA059527 Mm.7414 1.67E-08 5.11E-14 • Neuron specific gene family member 1
W41032 Mm.181894 1.97E-06 1.21E-13 • hypothetical protein  (RIKEN cDNA 2900092E17 gene)  major vault protein
AA390043 Mm.28765 4.11E-07 1.41E-13 homolog to TRAM protein.  (RIKEN cDNA 1810049E02 gene)
X69063 Mm.4789 2.69E-09 1.61E-13 • Ankyrin 1, erythroid
X13605 Mm.18516 5.84E-07 2.07E-13 • H3 histone, family 3B
L22144 Mm.829 2.36E-08 2.16E-13 • S100 protein, beta polypeptide, neural
AA270913 Mm.3116 2.00E-08 2.17E-13 • ESTs
R74735 Mm.752 3.40E-07 2.20E-13 • ESTs
W45964 Mm.28524 1.46E-06 3.97E-13 • DNA segment, Chr 6, Wayne State University 116, expressed
X51438 Mm.7 4.92E-08 4.70E-13 • Vimentin
L02241 Mm.1499 1.66E-06 5.09E-13 • Protein kinase inhibitor beta, cAMP dependent, testis specific
M90365 Mm.21990 5.88E-08 6.17E-13 • Junction plakoglobin
X15373 Mm.2726 3.42E-07 8.48E-13 • Inositol 1,4,5-triphosphate receptor 1

Cerebellum-deficient

Accession Unigene ANOVA Template Sb Description
AA220788 Mm.2388 1.15E-09 1.99E-10 • ESTs
AA259350 Mm.21606 1.28E-06 2.32E-10 M. musculus reticulon 3 (Rtn3) mRNA, complete cds
U23184 Mm.31395 1.41E-05 2.52E-10 • Carboxypeptidase E
L04538 Mm.2381 7.64E-07 3.66E-10 Amyloid beta (A4) precursor-like protein 1
AA031158 Mm.29586 4.32E-07 3.89E-10 • Homologous to sp P13983: extensin precursor (cell wall hyd)
W57404 7.32E-05 4.46E-10 • Homologous to sp P16870: carboxypeptidase H precursor
Z31269 Mm.29586 6.82E-07 9.61E-10 • Homolog to brain acid soluble protein 1 (BASP1 protein) 
X03151 Mm.3951 3.26E-05 1.96E-09 • Thymus cell antigen 1, theta
X04663 4.41E-05 5.80E-09 • Mouse mRNA for beta-tubulin (isotype Mbeta 5).
AA059763 Mm.31239 2.24E-05 1.01E-08 • Similar to tubulin, beta 4
AA238056 Mm.25154 5.77E-05 1.04E-08 Wilms' tumour 1-associating protein
X04663 Mm.1703 1.42E-04 1.11E-08 • Tubulin, beta 5
AA050852 Mm.1260 9.82E-06 1.18E-08 • Expressed in non-metastatic cells 1, protein (NM23A)
W49178 Mm.1703 3.66E-04 4.48E-08 Tubulin, beta 5
AA271360 Mm.26680 7.58E-05 5.03E-08 ESTs
W40709 Mm.29650 1.44E-06 5.32E-08 • Similar to mitochondrial carrier homolog 1 isoform B. 
AA002366 Mm.2381 1.19E-05 5.63E-08 Amyloid beta (A4) precursor-like protein 1
W11020 Mm.29455 8.66E-05 6.06E-08 Homolog to HSPC035 protein
AA155529 Mm.2411 3.12E-06 6.45E-08 Ras-GTPase-activating protein (GAP<120>) SH3-domain-binding protein 2
AA271327 Mm.28422 1.07E-05 6.82E-08 ESTs, Moderately similar to autosomal highly conserved protein [H.sapiens]
AA259350 2.65E-05 8.47E-08
L42463 Mm.1383 4.85E-06 8.68E-08 • Rho GDP dissociation inhibitor (GDI) gamma
J04695 Mm.181021 1.01E-05 9.17E-08 Procollagen, type IV, alpha 2
L04538 1.36E-05 9.61E-08 Mouse amyloid precursor-like protein mRNA, complete cds.
D67016 Mm.34828 7.46E-05 1.02E-07 • Heat shock protein, 105 kDa
AA217585 Mm.22025 6.62E-04 1.05E-07 Homolog to KIAA0290 (fragment)
AA032557 Mm.21251 2.91E-04 1.09E-07 Deleted in polyposis 1
M20632 Mm.1129 6.77E-05 1.51E-07 Repeat family 3 gene
L04280 Mm.70127 1.10E-04 1.55E-07 Ribosomal protein L12
M19380 Mm.116941 2.04E-06 2.06E-07 Calmodulin 3
AA167917 Mm.181860 1.10E-05 2.12E-07 Similar to tubulin, beta 4
W76777 Mm.24488 2.28E-06 2.56E-07 • PH domain containing protein
AA408475 Mm.13020 1.21E-04 2.78E-07 Ribosomal protein L13a
AA689048 Mm.27923 1.09E-05 2.81E-07 • ESTs, weakly similar to 3BP1 mouse SH3-binding protein 3BP-1
C77776 Mm.5650 2.45E-04 2.84E-07 ESTs
Z31298 Mm.27897 3.83E-04 2.89E-07 DnaJ (Hsp40) homolog, subfamily A, member 1
U28217 Mm.4654 4.18E-06 3.05E-07 • Protein tyrosine phosphatase, non-receptor type 5
D83206 Mm.4766 3.59E-07 3.62E-07 • Vesicular membrain protein p24
C77386 Mm.24953 2.26E-04 4.04E-07 ESTs, weakly similar to DNA polymerase zeta catalytic subunit
U58887 Mm.736 2.86E-06 4.14E-07 • SH3 domain protein 2 C1
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Figure 2 (continued from the previous page, see the legend on the next page)

Amygdala-enriched or deficient

Accession Unigene ANOVA Template Sb Description
X76653 Mm.16519 9.93E-08 3.87E-12 • Nuclear receptor subfamily 2, group F, member 2 (ARP-1)
L05439 Mm.141936 2.00E-04 6.47E-06 Mouse insulin-like growth factor binding protein 2 (IGFBP-2) gene
D31951 Mm.4258 1.33E-05 Osteoglycin
AB006361 Mm.1008 3.19E-06 2.33E-05 Prostaglandin D2 synthase (21 kDa, brain)
AA065993 Mm.23522 4.28E-05 Similar to RAN, member RAS oncogene family
AA221937 Mm.22154 2.06E-08 6.26E-05 Lymphocyte antigen 6 complex, locus H
U69136 Mm.8064 9.23E-06 6.63E-05 Cadherin 9

Cortex-enriched or deficient

Accession Unigene ANOVA Template Sb Description
X55674 Mm.41970 7.11E-04 4.02E-05 Dopamine receptor 2
U63337 Mm.118 7.85E-05 Cyclin-dependent kinase 2
AA144347 Mm.23884 1.26E-04 Homolog to signal recognition particle receptor alpha subunit
X57377 Mm.3645 1.30E-04 Myosin Va
X00619 Mm.157012 8.42E-04 1.37E-04 T-cell receptor beta, variable 13
W49037 1.46E-04  Homologous to sp P30936: somatostatin receptor type 3 (SS3R)

Entorhinal cortex-enriched or deficient

Accession Unigene ANOVA Template Sb Description
D21165 Mm.27005 9.56E-05 2.60E-07 Visinin-like 1
AF026072 Mm.7316 6.23E-04 3.06E-06 Sulfotransferase family, cytosolic, 2B, member 1
U44426 Mm.2777 9.58E-05 8.97E-06 Tumor protein D52
AA183623 Mm.46217 1.10E-11 1.71E-05 ESTs - MEF2C: Myocyte enhancer factor 2C (Mm.24001)
U86783 Mm.3507 3.37E-04 1.90E-05 Nuclear receptor subfamily 4, group A, member 2
D45208 Mm.6225 2.77E-10 4.01E-05 Syntaxin 1a
AA444282 Mm.28387 7.94E-09 7.67E-05 ESTs, weakly similar to FH1/FH2 domain-containing protein FHOS
AA153748 Mm.24642 1.03E-07 8.28E-05 ESTs

Hippocampus-enriched or deficient

Accession Unigene ANOVA Template Sb Description
AA600542 Mm.22365 5.26E-10 1.69E-12 E26 avian leukemia oncogene 2, 3' domain
AA590472 Mm.2252 1.44E-05 5.37E-09 Homolog to plakophilin 2A
AA409822 Mm.16802 3.44E-08 5.67E-09 DNA segment, Chr 16, Wayne State University 73, expressed
AA030688 Mm.27902 1.35E-08 6.70E-09 ESTs
U29086 Mm.5106 9.85E-09 1.09E-07 Atonal homolog 2 (Drosophila)
D30785 Mm.5193 1.04E-05 1.19E-07 Kallikrein 8
AA690887 Mm.22365 6.75E-04 2.81E-07 E26 avian leukemia oncogene 2, 3' domain
R74842 Mm.5249 1.19E-10 3.62E-07 Copine 6
C81548 Mm.6053 1.47E-06 6.17E-07 ESTs
AF009246 Mm.3903 1.03E-06 7.19E-07 RAS, dexamethasone-induced 1
D86238 Mm.1433 9.11E-06 9.21E-07 Neuropeptide Y receptor Y2
AA410148 Mm.24477 1.85E-06 1.02E-06 DNA segment, Chr 14, Wayne State University 89, expressed
AA408470 Mm.21557 5.27E-06 1.08E-06 DNA segment, Chr 15, Wayne State University 169, expressed
AA119245 Mm.9248 7.89E-04 1.36E-06 ADP-ribosyltransferase (NAD+; poly (ADP-ribose) polymerase) 1
U30602 Mm.4294 8.98E-06 6.65E-06 Adenylate cyclase 9
AA215251 Mm.5181 9.16E-06 Ring finger protein (C3HC4 type) 19

Midbrain-enriched

Accession Unigene ANOVA Template Sb Description
AA272187 Mm.1348 1.13E-08 6.55E-13 Hypothetical protein, I54
D16847 Mm.157069 1.52E-06 2.48E-12 • Delta-like homolog (Drosophila)
X56518 Mm.3142 2.08E-06 9.45E-11 • Acetylcholinesterase
AA172673 Mm.7952 1.34E-06 3.35E-10 Paternally expressed gene 3
X60304 Mm.2314 5.24E-06 7.46E-10 • Protein kinase C, delta
AA123328 Mm.30204 8.58E-09 7.54E-10 Dihydropteridine reductase (EC 1.6.99.7) 
U71202 Mm.5163 7.32E-07 2.87E-09 RAS-like protein expressed in neuron
M69042 Mm.2314 1.41E-05 1.04E-08 • Protein kinase C, delta
W91509 Mm.25316 4.46E-05 1.04E-08 ESTs, highly  similar to ATP-Citrate [Rattus norvegicus]
AA529764 Mm.1782 5.91E-06 1.53E-08 Reticulocalbin 2
X70296 Mm.3093 4.03E-07 4.34E-08 Serine (or cysteine) proteinase inhibitor
AA178227 Mm.57175 1.59E-04 5.72E-08 CD83 antigen
X05640 Mm.142140 5.36E-05 1.05E-07 Neurofilament, medium polypeptide
X70393 Mm.4517 4.99E-06 1.22E-07 • Inter-alpha trypsin inhibitor, heavy chain 3
AA174394 Mm.826 3.39E-04 1.68E-07 Phosphatidylinositol glycan, class F
W13136 Mm.8854 4.16E-11 2.22E-07 • Angiotensinogen
L34214 Mm.4032 1.92E-09 2.78E-07 Regulated endocrine-specific protein 18
AF016482 Mm.29210 1.44E-05 3.43E-07 Aplysia ras-related homolog N (RhoN)
X99807 Mm.22699 3.90E-05 6.15E-07 Selenoprotein P, plasma, 1
U81317 Mm.3915 3.38E-09 6.48E-07 • Myelin-associated oligodendrocytic basic protein
ET61571 4.62E-04 8.43E-07 M. musculus putative G protein-coupled receptor Rec1.3 mRNA
C79089 Mm.22231 8.55E-07 Synuclein, gamma
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Figure 2 (continued from the previous pages)
Visualizations and detailed information about some genes identified in this study. For each region or for the strain distinction,
up to 40 genes are shown (for space considerations), all of which have template-match p-values < 10-4. The genes are ranked
by template-match p-value. Other rankings are possible on the basis of our data. The p-value cut-off (10-4) was chosen so that
some genes would be listed for all categories; note that the ‘best’ genes in some categories are only comparable in specificity
to the ‘worst’ genes in others. For two categories (cerebellum and midbrain), genes showing enrichment and depletion
expression in the area of interest are separated. The results have been filtered to remove genes having primarily negative
average difference values as described in Materials and methods. Besides the ANOVA and template-match p-values (p-values
greater than 10-4 are not displayed), for each gene, the GenBank accession number of the sequence used to derive the probes
is shown, along with the UniGene cluster number (if applicable), and annotations drawn primarily from UniGene and
FANTOM databases [29]. UniGene cluster identity and annotations were based on the current information rather than the
annotations originally provided by Affymetrix and may differ from those described in Sandberg et al. [1]. A bullet appears in
the column Sb (Sandberg) if the gene was identified in Sandberg et al. [1] or Sandberg [12]. The need to limit the number of
genes shown may give the misleading impression that relatively few new genes were identified, especially for the cerebellum-
enriched genes. On the basis of accession number, UniGene ID, and annotation, some genes appear more than once on the
same list. This duplication reflects multiple probe sets targeting the same sequence, or multiple probe sets targeting different
sequences in the same UniGene cluster. The visualizations were prepared as described in Materials and methods, and we
emphasize that the scale shown is normalized and thus arbitrary for each gene. Abbreviations are the same as for Figure 1.
The complete lists of genes with annotations and p-values can be obtained from our website [32].

Midbrain-deficient

Accession Unigene ANOVA Template Sb Description
AF026489 Mm.7363 1.13E-05 2.22E-07 Beta-spectrin 3
AA250009 Mm.24059 3.55E-05 1.67E-06 Neurofibromatosis 2 interacting protein
AB000636 Mm.6252 3.29E-07 1.89E-06 Procollagen, type XIX, alpha 1
N28140 Mm.2104 8.82E-04 2.70E-06 Aortic preferentially expressed gene 1
AF026489 Mm.7363 2.84E-04 2.03E-05 Beta-spectrin 3
X83933 Mm.1334 1.42E-04 4.07E-05 Ryanodine receptor 2, cardiac
AB006714 Mm.22695 5.68E-05 Collapsin response mediator protein 1
C79158 Mm.5794 8.35E-05 9.86E-05 ESTs
AA185274 Mm.1023 5.38E-06 ESTs

Strain-dependent

Accession Unigene ANOVA Template Sb Description
AA138388 Mm.24219 1.51E-10 6.21E-13 • Unclassifiable - probable pol polyprotein-related protein 4 
U29055 Mm.2344 5.77E-09 9.70E-13 • Guanine nucleotide binding protein, beta 1
U29055 Mm.2344 6.05E-08 1.35E-11 • Guanine nucleotide binding protein, beta 1
AA674148 Mm.25074 1.11E-07 2.29E-11 • Heterogeneous nuclear ribonucleoprotein C
AA538477 Mm.37624 3.47E-07 2.47E-11 • ESTs, weakly similar to erythroid differentiation regulator
AA114725 Mm.27523 4.93E-09 3.51E-11 • Homolog to unnamed protein product
AA120636 Mm.28761 4.79E-11 3.50E-10 • Serine/threonine kinase 25 (Ste20, yeast homolog)
AA711028 Mm.6856 6.78E-09 6.99E-10 • Pituitary tumor-transforming 1
AA035993 Mm.26166 4.02E-08 7.32E-10 Acid phosphatase 1, soluble
AA409826 Mm.17917 2.63E-10 8.74E-10 • Related to CG10641 protein
AA689927 Mm.29321 8.53E-08 1.92E-09 • Hypothetical protein
AA560507 Mm.30250 5.16E-07 2.12E-09 Similar to phosphorylated adaptor for RNA export
W87094 Mm.28761 1.31E-06 2.56E-09 Serine/threonine kinase 25 (Ste20, yeast homolog)
W33721 Mm.90587 1.28E-06 2.78E-09 Enolase 1, alpha non-neuron
L12367 Mm.8687 4.46E-08 3.73E-09 • Adenylyl cyclase-associated CAP protein homolog 1
D87902 Mm.4996 4.70E-08 4.75E-09 ADP-ribosylation factor 5
AA110732 Mm.27270 1.53E-07 1.06E-08 • Dynactin 4
U86090 Mm.3380 5.14E-07 1.16E-08 Kinesin family member 5B
W35778 Mm.16784 6.21E-07 1.44E-08 Phosphatidylethanolamine binding protein
M62766 Mm.2226 5.57E-06 4.15E-08 3-hydroxy-3-methylglutaryl-Coenzyme A reductase
AA154646 Mm.27660 1.09E-07 4.56E-08 ESTs, weakly similar to N-copine [M.musculus]
W51229 9.64E-07 4.58E-08 • Homologous to sp P35465: serine/threonine-protein kinase PAK
X92864 Mm.5091 1.50E-06 6.07E-08 Sparc/osteonectin, cwcv and kazal-like domains proteoglycan 1
AA049118 Mm.16784 2.10E-06 6.83E-08 • Phosphatidylethanolamine binding protein
AA072168 Mm.3380 9.79E-12 7.87E-08 • Kinesin family member 5B
U79523 Mm.5121 5.27E-07 1.04E-07 • Peptidylglycine alpha-amidating monooxygenase
AA000892 Mm.30250 4.10E-06 1.22E-07 Similar to phosphorylated adaptor for RNA export
X82067 Mm.42948 5.75E-06 1.42E-07 Peroxiredoxin 2
W08454 Mm.28484 3.72E-05 1.52E-07 Transmembrane 4 superfamily member 8
AA267744 Mm.96671 2.56E-05 2.54E-07 Homolog to microfibrillar-associated protein 1.
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Figure 3
Comparison between template match and ANOVA p-values
for strain-specific changes. The p-values for all 13,067 genes
are plotted, with template-match p-values on the x-axis and
ANOVA p-values on the y-axis. For most genes, the two
methods are in good agreement.
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Figure 4 (see figure on the next page)
Unadjusted graphs of expression for examples of genes identified in this study. Arrays are plotted along the x-axis, and
expression (average difference) is plotted on the y-axis. Below the x-axis of each graph is a schematic of the corresponding
template. (a) Two typical examples of high-scoring genes showing strain-specific variation. (b) A gene identified by Sandberg
et al. as having strain-specific variation, for comparison with (a). We gave this gene a much lower ranking than the genes
shown in (a). (c) Three high-scoring genes showing hippocampus enrichment. (d) Four high-scoring genes showing midbrain
enrichment.
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Figure 4 (see legend on the previous page)
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Table 1

Comparison of numbers of genes identified as showing strain
and/or regional variation in gene expression for different methods

Number of genes selected at each p-value

Condition Method p < 0.001 p < 10-5 p < 10-6

Strain Sandberg 24 24 24

ANOVA 213 65 36

Template 150 56 34

Strain x region Sandberg 49 49 49

ANOVA 17 1 0

All strain effects Sandberg 73 73 73

ANOVA 230 66 36

Template 150 56 34

Amygdala Sandberg 1(3) 1(3) 1(3)

Template 74 2 0

Hippocampus Sandberg 2(10) 2(10) 2(10)

Template 63 16 11

Cortex* Sandberg 0 0 0

Template 35 0 0

Forebrain* Sandberg 58 58 58

Template 771 191 112

Midbrain Sandberg 13 13 13

Template 181 44 23

Cerebellum Sandberg 150 150 150

Template 890 339 227

Entorhinal cortex Sandberg 2(10) 2(10) 2(10)

Template 37 3 1

All tissue effects† Sandberg 242 242 242

ANOVA 874 289 168

Template 2051 595 374

The number of genes identified by each method, and by Sandberg et al.
[1], for each condition or set of conditions is listed if appropriate. For
ANOVA and template match, values for three different p-value thresholds
are shown. For the various brain regions, the template-match counts
include both matches (enriched genes) and anti-matches (genes expressed
at lower levels in the region listed). None of the values given is corrected
for genes dominated by negative average difference values. After filtering
such genes (see Materials and methods) values would be about 5-10%
lower. The values in the ‘Sandberg’ rows are the same in each column
because Sandberg et al. did not generate confidence measures for the
genes they selected. The totals for ‘Sandberg’ include genes listed both in
Sandberg et al. [1] and Sandberg [12], and group together genes that were
‘restricted’, ‘enriched’, ‘absent’ and ‘decreased’. Numbers in parentheses
are the totals obtained if one includes genes mentioned in the text of [1]
but not listed by name. *Genes specific to the cortex alone. Because
Sandberg et al. do not appear to have specifically sought genes expressed
only in the cortex (instead they compared cortex only to cerebellum and
midbrain [12]), the number of genes in this category for Sandberg et al.
are listed as zero. ‘Forebrain’ is the combination of cortex, hippocampus,
entorhinal cortex and amygdala, which most closely matches the ‘Cortex’
group chosen in [1,12]. It is included here to allow a fair comparison to
their methods. †This category does not include strain x region effects.
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