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ABSTRACT

Motivation: With the availability of many ‘omics’ data, such as
transcriptomics, proteomics or metabolomics, the integrative or joint
analysis of multiple datasets from different technology platforms
is becoming crucial to unravel the relationships between different
biological functional levels. However, the development of such an
analysis is a major computational and technical challenge as most
approaches suffer from high data dimensionality. New methodologies
need to be developed and validated.

Results: i nt egr Om cs efficiently performs integrative analyses of
two types of ‘omics’ variables that are measured on the same
samples. It includes a regularized version of Canonical Correlation
Analysis to enlighten correlations between two data sets, and a
sparse version of Partial Least Square regression that includes
simultaneous variable selection in both data sets. The usefulness of
both approaches has been demonstrated previously and successfully
applied in various integrative studies.

Availability: i nt egr Om cs is freely available from http://CRAN.R-
project.org/ or from the website companion (http://math.univ-
toulouse.fr/biostat) that provides full documentation and tutorials.
Contact: k.lecao@ug.edu.au

VISUALIZATION OUTPUTS
Representation of the variables

Graphical representation of the variables enable a bettlrstanding

of the correlation structure between the two data sets.
The (selected) variables can be represented by projedtamg bn

correlation circles (Gonzaleet al., 2008), as shown in Fig. 1.

On this graphic the coordinates of the variables are obdaime
computing the Pearson correlations between the X and Yhiaga
and the score vectors for the different dimensions of rCC8RILS.
As both type of variables are of variance 1, their projectiom

1.0

c18.2n.
c202n.6
/
l/ A

i \
/ c2 01/?/ cooane \
\
/ \ \

{ A \ \
o [ ‘/ czo‘xlsn.a czz? 5 |
Qo L | y 9 Gezons |
g = “ ‘\ sz‘ﬁn‘f c203n6 C180|
S ‘ J 3
m\c:e_ in.g \\ c1e.3n4 / @ /
\ cr18.1ng, A / A /
\ 140 Z & /
i \ ZCASAnK PN g A A
3 \ —1 A/
! N C18m7 4 C203np C16.0 /
\ 2 ) A@ ©
A a
AdA A
- A ~ /
\\ i
o S
2.
T T T
-10 -05 05 1.0

Fig. 1. Examples of variable visualization output witint egr Oni cs.

the circle of radius 1. Fig. 1 simultaneously representty fatids
and transcripts from thaut ri nouse data set included in the
package. Triangles of the same color represent genes thuatgbe
to the same metabolic pathway (orange = fatty acid cataholis
red = lipid biosynthesis, purple = xenobiotic metabolisnd gneen
= detoxification, see Gonzalat al. (2009) for more details). As
a result, variables which are highly correlated (fatty acahd
transcripts) or co-regulated (transcripts only or fattydaconly)
are projected in the same direction and cluster togethas tJpe
of graphic gives complementary information to the networ&pi
illustrated in the main paper.

the plane defined by the two score vectors are inside a cifcle o

radius 1, which is centered at the origico(relation circle). In

Fig. 1 two circles of radius 0.5 and 1 were plotted to reveal th

correlation structure of the variables. Variables highyrelated
(co-regulated) will be projected in the same direction alode to

*to whom correspondence should be addressed

dat a( nut ri nouse)

X = nutrinouse$gene

Y = nutrinouse$lipid

nutri.spls <- spls(X, Y, nconp = 2, keepX =
c(15, 15), keepY = c(12,12))

pl ot Var (nutri.spls, keep.var = TRUE)
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. times 48h, 24h, 18h and 6h (for both 1500 mg/kg and 2000 mg/kg
. lethal doses), yellow, purple, turquoise and gray for theet 48h,
. : : 24h, 18h and 6h (for both 50 mg/kg and 150 mg/kg low doses).

0.1

data(liver.toxicity)

X <- liver.toxicity$gene

Y <- liver.toxicity$clinic

toxicity.spls <- spls(X, Y, nconp = 2,
keepX = ¢(50, 50), keepY = c(10, 10))

plotlndiv(toxicity.spls)

X-variate 2
-0.1
I
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S Dimensions 1 and 2 of the sPLS highlight very well the
. different experimental conditions between the samples el ag
00 o s s their similarities: dimension 1 tends to separate the neidgr
X-variate 1 to severely toxic doses of acetaminophen whereas dimergsion
separates the exposure time (6h, 18h, 24h vs. 48h). Thisigrap
Fig. 2. Examples of sample visualization output witht egr Oni cs. combined with the variable representations gives a vatuiisight
into the biological study, see L& Cabal. (2009) for more details.

Representation of the samples
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