Samples used for the Affymetrix arrays 

Primate brain samples: The postmortem tissue samples were taken from the frozen brains of three humans, three chimpanzees, and one orangutan. All individuals were adult males with no history of mental disorders (humans only) and no brain abnormalities revealed by autopsy (all primates). All died from the natural causes not affecting the brain or the central nervous system. The postmortem delay before the freezing of the brain sample was from two to six hours for all individuals. For each individual two independent tissue samples, approximately 400 mg each were cut from the adjacent regions of the posterior lateral part of the Brodmann area 9 of the left hemisphere without defreezing. Only the gray matter was sampled. Both samples for each individual were processed independently and hybridized to two different arrays. The RNA quality, as judged by the ratio of 28S to 18S rRNA on the agarose gel and by the 3’/5’ hybridization ratio for the set of the control genes on the Affymetrix® array, was comparable among all samples.

Mouse brain samples: The postmortem tissue samples were taken from the frozen brains of three Mus musculus, three Mus spretus, and one Mus caroli individuals. All mice were out bred, 12 – 16 weeks of age. Mice were sacrificed consecutively by neck dislocation and the brain was dissected out immediately. From each brain approximately 50 mg of the gray matter from the frontal cortex was dissected and immediately frozen in the liquid nitrogen. These samples were then used for the RNA isolation and the further analysis. The length of the procedure before the freezing of the sample did not exceed 15 minutes for any individual. The RNA quality, as judged by the ratio of 28S to 18S rRNA on the agarose gel and by the 3’/5’ hybridization ratio for the set of the control genes on the Affymetrix® array, was comparable among all samples and comparable to the RNA quality of the primate brain samples.

Primate liver samples: The human samples consisted of three liver resections and the chimpanzee and orangutan samples were taken from postmortem liver dissections. For each individual two independent tissue samples, approximately 400 mg each were dissected and used independently for the RNA isolation and the further analysis. All samples showed no tissue abnormalities. The RNA quality, as judged by the ratio of 28S to 18S rRNA on the agarose gel and by the 3’/5’ hybridization ratio for the set of the control genes on the Affymetrix® array, was comparable among all samples, although notably worse than the one of the brain samples probably due to the faster rate of the RNA degradation in liver.
Mouse liver samples: Liver samples were dissected from the same mice as the brain samples following the same procedure. Approximately 200 mg of liver was dissected from each individual. No pathological changes in the sampled tissue were observed. The RNA quality, as judged by the ratio of 28S to 18S rRNA on the agarose gel and by the 3’/5’ hybridization ratio for the set of the control genes on the Affymetrix® array, was comparable among all samples and comparable to the RNA quality of the primate liver samples.

RNA preparation

In each case, approximately 0.4 g of frozen tissue was dissected on dry ice and immediately homogenized in 8 ml TrizolTM (Life Technologies) in Homogenplus homogenizers (Schütt Labortechnik) at 3000 rpm. Leukocytes were prepared from blood samples in EDTA within two hours of venopuncture using EL-bufferTM (Qiagen) and stored at -80° in an equal volume of TrizolTM solution. Total RNA was isolated following the manifacturer instructions and further purified with RNeasy kits (Qiagen) according to the RNA clean-up protocol. From the mice, samples of approximately 0.1 g of tissue were used and the protocol scaled down accordingly.

Arrays

Preparation of the samples for the Affymetrix arrays, hybridization, and scanning were performed as described (1), starting from 10 µg of total RNA for each sample. Human Genome U95A arrays (Affymetrix) were used for the primate brain samples, Human Genome U95Av2 arrays (Affymetrix) for the primate liver samples, and Murine Genome U74Av2 arrays (Affymetrix) for the mouse samples. 

Northern Analysis

For ten genes that showed more than two-fold expression differences between human and chimpanzee brains, results were verified by Northern blot analyses. For this purpose, 600 bp probes located in the 3’-part of the gene were PCR-amplified from human brain cDNA, labeled with 32P -dCTP using MegaPrime Kit (Amersham), and used for hybridization to filters carrying 5 µg of pooled human and chimpanzee total RNA from the individuals used in the cDNA-array experiments. Agarose gel electrophoresis, blotting, hybridization, and washing steps were carried out as described (2). The membrane was scanned with a STORM( Phosphorimager (Molecular Dynamics) after overnight exposure and the results were visualized and quantitated with the ImageQuant 5.0 software (Molecular Dynamics). For nine out of ten genes the Northern blot results qualitatively agreed with the microarray data.

Filter hybridization and analysis

2x2 µg of each RNA pool was used to synthesize two probes by P33--dCTP incorporation according to the GenefiltersTM protocol (Research Genetics). The two probes were pooled, purified and one half used for hybridization to two filters in one hybridization tube. Hybridization, washing and stripping were done according to the GenefiltersTM protocol. Filters were exposed to a phosphor screen for 24 h and scanned with a STORMTM Phosphorimager (Molecular Dynamics) at 50 µm resolution. Six sets of the filters GF200, GF201, GF202 and GF203, all from the same lot, were used for eight hybridizations each. Human (H), chimpanzee(C); macaque (R) RNA pools used were: Blood: H1 (5 males (m) 5 females (f)); C1 (5m, 5f); C2 (5m, 5f); R1 (5m, 5f); Brain: H1 (2m, 2f); H2 (3 individuals, one overlapping with H1); H3 (a single male individuals; cortex RNA, Research Genetics); C1 (2m, 1f); C2 (4 individuals, including the three of C1, 2m, 2f); R1 (2f); Liver: H1 (4 resections, 2 postmortem (Clonetech), 3m, 3f); C1 (3m, 2f); R1(3f, 1m). These pools were hybridized to the six sets of filters in the following order: Blood1: C1,H1,H1,C1,R1,R1,C2,C2; Blood2: R1,H1,X,R1,C1,C2,R1,H1; Brain1: C1,H1,C2,H2,R1,R1,H2,C2; Brain2: C1,H3,C2,H2,R1,C2,H2,R1; Liver1: C1,H1,H1,C1,R1,R1,C1,H1; Liver2: R1,H1,H1,R1,C1,C1,R1,H1; For each filter, hybridization intensities and the background intensity were measured from the scanned images by the PathwayTM software (Research Genetics) and values were exported to ExcelTM. For each spot, it was noted if its intensity was five times over the background of the filter and it was calculated how much of the measured intensity could be expected to be derived from its four direct neighboring spots based on empirical values averaged over 100 hybridization signals. For pairwise comparisons, at least one of the signals had to be five times above background and neither signal intensity was allowed to be influenced >25 % by neighbors. For all such pairs of spots, the logarithmic ratios of the intensities were calculated and the median logarithmic value of all ratios on the filter pair was subtracted from each ratio in order to correct for overall differences in e.g. labeling. Only hybridizations to the same set of filters that were separated by a maximum of one hybridization were compared. All comparisons of the same species and tissue were then combined and for each spot that was measured in at least 75% of the comparisons the median ratio and its standard error were calculated. A gene was regarded as differently expressed if it fulfilled two criteria: (1) The difference in signal between two species was at least two-fold (2) The signal between the two species was significantly different as determined by a paired t-test. In order to get the most accurate ratio for a given gene in a tissue, the ratio with the biggest standard error in the three possible comparisons between species was calculated by the measured ratios of the other two comparisons based on the formula: log(H/C)=log(H/R)+log(R/C). 

2-D gel electrophoresis
For the analysis of primate proteome the brain dissections were taken from the same region as for the RNA isolations from three human and three chimpanzee individuals. For the mouse proteome analysis the total mouse brains were used. The tissue samples were fractionated singly in Berlin as described in (3) and the supernatant (cytosol) fraction containing the buffer soluble proteins was used for further analysis. Proteins were separated using large-gel-2-D electrophoresis technique and revealed by silver staining as described in (4). The large (40 x 30 cm) 2-D patterns from the brain cytosol fraction allowed us to detect about 8,500 protein spots per pattern. A section comprising about 500 spots was localized in a representative Mr/pI area of the pattern. This section was then visually compared between human and chimpanzee by matching the patterns on the basis of the many spots occupying the same position. All changes detected between homologous spots and confirmed in all three independent interspecies comparisons were scored and divided into three types: changes in spot position, presence/absence variations and obvious alterations in spot intensity (5). From each type of variants a number of spots were identified by MALDI-TOF mass spectrometry as described elsewhere (5). Homologous spots were identified in both the human and the chimpanzee pattern
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