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Pseudoinverse Integration of the Reconstructed
Proteins’ DNA-Binding Data with the Recon-
structed Proteins’ DNA-Binding Bases. We recon-
struct the DNA-binding data for the nine cell cycle tran-
scription factors, d̂1, and the four replication initiation
proteins, d̂2, in either the SVD- or the GSVD-cell cycle
mRNA expression bases separately,

d̂1 → b̂b̂†d̂1, d̂2 → b̂b̂†d̂2. (3)

These pseudoinverse projections are in the intersections
of 2,227 and 2,139 ORFs, out of which 400 and 377 were
microarray-classified and 58 and 60 were traditionally-
classified as cell cycle-regulated, respectively. We com-
pute the pseudoinverse correlations of the reconstructed
four replication initiation proteins’ binding data set with
the reconstructed nine cell cycle transcription factors
data set, which in this case is chosen as the basis,

ĉ ≡ d̂†1b̂b̂
†d̂2. (4)

Again we find that the binding profiles of the DNA repli-
cation initiation proteins Mcm3, Mcm4, Mcm7 and Orc1,
are anticorrelated with the profiles of the transcription
factors Mbp1, Swi4 and Swi6 that drive the cell cycle
stage G1, and correlated with that of Mcm1 (Fig. 19).
The correlation between Mcm3, Mcm4, Mcm7 and Orc1
and the transcription factor Mcm1 suggests a genome-
scale, or maybe even a genome-wide, coordination in the
activities of the DNA replication initiation proteins and
Mcm1. One possible explanation of this correlation may
be provided by the recent observation that Mcm1 binds
replication origins [19]. However, this correlation does
not necessarily mean that Mcm1 co-localizes with ori-
gins. It is the tendency of ORFs adjacent to Mcm’s bind-
ing sites to exhibit transcription minima during the cell
cycle stage G1 that correlates with a similar tendency
of those ORFs that are adjacent to binding sites of he
replication initiation proteins Mcm3, Mcm4, Mcm7 and
Orc1.

Fig. 19. Pseudoinverse correla-
tions of the replication initiation
proteins’ DNA-binding data with
transcription factors’ DNA-binding
data, reconstructed in the SVD (a,
b and c) and GSVD (d, e and f)
cell cycle mRNA expression bases.
Shown are raster displays of ĉ ≡
d̂†1b̂b̂

†d̂2, the correlations of the four
replication initiation binding pro-
files with the nine transcription fac-
tors, reconstructed in the SVD (a)
and GSVD (d) bases, respectively.
Also shown are line-joined graphs of
the pseudoinverse correlations with
the SVD-reconstructed (b) Mcm3
(red) and Mcm4 (blue), and (c)
Mcm7 (red) and Orc1 (blue) pro-
files, and the GSVD-reconstructed
(e) Mcm3 (red) and Mcm4 (blue),
and (f) Mcm7 (red) and Orc1 (blue)
profiles.

Fig. 20. Canonical correlations of the replication initia-
tion proteins’ DNA-binding profiles with the transcrip-
tion factors’ DNA-binding data, reconstructed in the
SVD- (a) and GSVD (b) cell cycle mRNA expression
bases.


