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Table 2. Consistently misclassified genes

Class Gene Locus Error Description

TCA YPROOTW CIT3 FN Mitochondrial citrate synthase
YOR142W  LSC1 FN a subunit of succinyl-CoA ligase
YLR174W IDP2 FN Isocitrate dehydrogenase
YIL125W KGD1 FN a-ketoglutarate dehydrogenase
YDR148C KGD2 FN Component of a-ketoglutarate dehydrog. complex {mito)
YBLO15W ACH1 FP Acetyl CoA hydrolase

Resp YPR191W QCR2 FN Ubiquinol cytochrome-c reductase core protein 2
YPL271W ATP15 FN ATP synthase & subunit
YPL262W FUM1 FP Fumarase
YML120C NDI1 FP Mitochondrial NADH ubiguinone 6 oxidoreductase
YKLO85W MDH1 FP Mitochondrial malate dehydrogenase
YGR207C FN Electron-transferring flavoprotein, 8 chain
YPLO067C COoX9 FN Subunit Vlla of cytochrome ¢ oxidase

Ribo YPLO37C EGD1 FP B subunit of the nascent-polypeptide-associated complex
YLR406C RPL31B FN Ribosomal protein L31B (L34B) (YL28)
YLRO75W RPL10 FP Ribosomal protein L10
YDL184C RPL4A1A EN Ribosomal protein L41A (YL41) (L47A)
YALOO3W EFB1 FP Translation elongation factor EF-13

Prot YHRO27C RPN1 FN Subunit of 265 proteasome (PA700 subunit)
YGR270W YTA7 FN Member of CDC48/PAS1/SEC18 family of ATPases
YGRO48W  UFD1 FP Ubiquitin fusion degradation protein
YDRO0O69C DOA4 EN Ubiquitin isopeptidase
YDL020C RPN4 FN Involved in ubiquitin degradation pathway

Hist YOL012C HTA3 FN Histone-related protein
YKLO49C CSE4 FN Required for proper kinetochore function

The table lists all 25 genes that are most consistently misclassified by the SVMs. Two types of errors are included:
a talse positive {FP) occurs when the SVM includes the gene in the given class but the MYGD classification does
not; a false negative (FN) occurs when the SVM does not include the gene in the given class but the MYGD

classification does.

clustering, the histone cluster only identified 8 of the 11 histones,
and the ribosome cluster only found 112 of the 121 genes and
included 14 others that were not ribosomal genes (1).

We repeated the experiment with all four SVMs four more times
with different random splits of the data. The results show that the
variance introduced by the random splitting of the data is small,
relative to the mean. The easiest-to-learn functional classes are
those with the smallest ratio of standard deviation to mean cost
savings. For example, for the radial basis SVM, the mean and
standard deviations of the cost savings for the two easiest classes—
ribosomal proteins and histones—are 225.8 *+ 2.9 and 18.0 = 0.0,
respectively. The most difficult class, TCA cycle, had a mean and
standard deviation of 10.4 = 3.0. Results for the other classes and

Log axpraasion ratio

other kernel functions are similar (http://www.cse.ucsc.edu/
research/compbio/genex).

Significance of Consistently Misclassified Annotated Genes. The five
different three-fold cross-validation experiments, each performed
with four different kemels, yield a total of 20 experiments per
functional class. Across all five functional classes (excluding helix-
turn-helix) and all 20 experiments, 25 genes are misclassified in at
least 19 of the 20 experiments (Table 2). In general, these disagree-
ments with MYGD reflect the different perspective provided by the
expression data, which represents the genetic response of the cell,
and the MYGD definitions, which have been arrived at through
experiments or protein structure predictions. For example, in
MYGD, the members of a complex are defined by biochemical
co-purification whereas the expression data may identify proteins
that are not physically part of the complex but contribute to proper
functioning of the complex. This will lead to disagreements in the
form of false positives. Disagreements between the SVM and
MYGD in the form of false negatives may occur for a number of
reasons. First, genes that are classified in MYGD primarily by
structure (e.g., protein kinases) may have very different expression
patterns. Second, genes that are regulated at the translational level
or protein level, rather than at the transcriptional level as measured
by the microarray experiments, cannot be correctly classified by
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