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1 I ntroduction.

Microarray technology has enabled researchers to measure expresson of thousands of genes
simultaneoudly, but there are still important challenges in the analysis of results. Recent publications
indicate researchers are working more or less independently with the microarray technology of their
choice, using a variety of different formats, procedures, data collection and organizational strategies in
their studies. Can the scientific community share their data for collaborative research and analyze data
from different technologies? We recently reported mRNA measurements from two large-scale
independent studies measuring gene expression in cancer cell lines, one from spotted cDNA microarrays
and the other from low-density HU6800 microarrayg1]. Affymetrix recently introduced high-density
microarrays, as well as new agorithms for their anaysis. We investigated whether the high-density
oligonuclectide arrays produce measurements that are more correlated with those from cDNA
microarrays than do the low-density oligonucleotide arrays.

2 M ethods and Results.

In this study, we refine our previous observations by an analysis of high-density HU6800 microarray with
a cDNA microarray measuring gene expression in cancer cell lines. mRNA expression was measured in
the NCI60 cancer cell lines. The details of the gene expression data sets have been described and are
publicly available[2,3]. 53 of the 60 cancer cell lines from the standard panel of cancer cell lines from the
National Cancer Institute as well as the genes were matched for both high-density HU6800 and cDNA
microarrays.

The Pearson and Spearman rank-order correlation coefficients were calculated for genes, cell lines, and
across all 153,435 matched pairs of nmeasurements. Table 1 illustrates the correlation between RAT2N
and oligonucleotide measurements, as well as CH2D and oligonuclecotide measurements. We also
compared the two generations of oligonucleotide arrays and the overall average Pearson and Spearman
correlation of 0.8902 and 0.7818, respectively.

Hierarchical clustering was performed using Euclidean distance as a similarity measurement with average
linkage heuristic. We computed Jaccard and Kappa coefficients as a measure of the similarity of clusters.
Figure 1 shows that there was some concordance between the clusters resulting from the oligonucleotide
data and those resulting from the cDNA data.
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Table 1. Correlation and standard Deviation of high-density oligonucleotide and
cDNA microarray measurements

Pearson Spearman
cDNA [Overall Cell lines Genes Overall Cell lines Genes
RAT2N [0.0373]0.0569 (0.045)|0.3356(0.3364)(0.2454|0.2463(0.0586)|0.2944(0.2991)
CH2D (0.3197|0.3339(0.0475)|0.2551(0.2869)(0.4551(0.4675(0.0361)|0.2209(0.2477)
it [
T H "M g=
" - ]
-'n?-' 1 [1}] I.‘ !
1 ! iy
[ [ ]
aefi L ' (1] T Y !
E ' I“ 1 E i \1-
Bl PP . q
L = H
3 : & !I' 1" na &‘- l:lll‘i‘u - Ifj
u-':t?'ﬂ: "\_F_\- g.,*-gff"'/‘:-ﬂﬂ 1" :q_ = \‘____“‘ :r
oy Pl [ N A gt
"5 T T PR Y T " T = o i 5 B0

Figure 1. Concordance of clusters from hierarchal clustering measured by Jaccard and K appa coefficient
between (a) CH2D and Average Difference, (b) RAT2N and Average Difference

3 Discussion.

The results indicate sub-optimal correlation between the results obtained from high-density
oligonucleotide arrays and those from spotted cDNA microarrays, though the results were dightly better
than the low-density comparison. Improving consistency and reproducibility across technologies arevery
important pre-requisites for enabling effective sharing of gene expression data.
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