RESULTS AND DISCUSSION

Quagmire: a quantitative genomics resource

We created a novel database, QUAGMIRE, in which we manually collected data regarding
various quantitative properties of genes and proteins, such as expression level, protein
abundance, protein half-life, phosphorylation density, etc. Information was extracted from on-
line supplementary materials (Word documents, Excel tables) of original research papers as
well as from Web pages of respective labs. The first version of QUAGMIRE focuses on three
best studied model organisms: the eubacterium Escherichia coli, the unicellular eukaryote
Saccharomyces cerevisiae, and Homo sapiens. We have set up a web interface that allows to
explore relationships between genomic variables and to download the entire data set.
Quagmire is freely available for download from
http://webclu.bio.wzw.tum.de:18080/quagmire.

Overview of the yeast data set and correlation structure

In this work we consider 16 properties (genomic variables) of yeast genes or their gene
products (table 1) from the Quagmire database. A dedicated webpage has been setup that
shows pair-wise correlations among all the genomic variables used in this paper
(http://webclu.bio.wzw.tum.de:18080/quagmire/yeast-correlation.jsp). ~ Some  of  these
variables can be classified as evolutionary variables (PGL, ER, AGE, NP) determined by
genome comparison. Other variables are phenotypic variables describing various aspects of
gene function and structure. MW, pl, SD, CAI, and TAI are intrinsic properties of proteins
and genes that are directly computed from their amino acid or DNA sequences, respectively.
Values for other phenotypic variables (PHD, ABU, HL, PPI, GlI, EL, ESS) were extracted
from experimental papers.

A basic data structure required to understand the complex interplay between the genomic
variables listed above is the matrix of their pairwise correlations shown in table 2. We will
refer to this table in our analysis presented below.

Missing values and outliers

While sequence derived variables such as MW or pl are complete in terms of having a value
for each gene, experimental data often have values missing. For many variables listed in table
1 values could only be determined for a subset of genes (fig. 1). For example, in our data
genetic interactions are known for only 3665 (60.4%) of protein-coding genes. Evolutionary
rate can only be calculated for 3035 genes because other genes either do not have orthologs in
one of the three yeast species (Saccharomyces bayanus, Saccharomyces mikatae, or
Saccharomyces paradoxus), contain introns or did not pass an alignment quality filter. The
full set of 16 variables is available for only 640 (10.5%) protein coding genes.

For our set of 16 variables, applying the three-step strategy utilized by Wolf et al., 2006b
(removing genes with more than one missing value, replacing missing values left with the
mean and removing outliers of more than one standard deviation) would result in removing
4846 samples (genes), or 80% of the data.
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Figure 1

Number of Missing Values
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Figure 3

principal component 2

31

0.4, @"CE
0.3}
0.2}
.p| .PGL
0.1} EL
BU HL
T & o
@ER
-0.1
0.2 OTAI :
03 OESSQS!
PHD . e\
0.4 O~N§PE. ‘®sP
PPl
'05 'l 'l 'l - L » y
0.8 0.6 0.4 0.2 0 0.2 0.4 0.6

principal component 1



Figure 4
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