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Fig. 1 Intuitive illustration of the present strategy. Suppose there is a tensor, Zj, j,:

, which represents the i th gene expression at the joth time point after the
jith compound is given to a rat; these data are taken from the DrugMatrix
(GEO ID:GSE59927) dataset. There is also a matrix, zj,; , which represents
the ¢ th gene expression of the j3 th sample; samples typically include disease
samples and control samples. Tensor Zj, ;,4,; was generated as a “mathematical
product” of xj,4,; and x4 . Then, tensor Z4 4,4,: is decomposed, and singular
value matrix of compounds uy,; , singular value matrix of time points g, ;,
, sample singular value matrix e, ,, and gene singular value matrix w,,;, are
obtained. Among them, I selected the combinations of £;,1 < k < 4, which are
simultaneously associated with all of the following: i) core tensor G(£1, £2, 3, £4)
with a large enough absolute value, ii) a singular value vector of time points,
Ug,5,, whose value significantly varies with time, and iii) sample singular value
vector ug,j, assocaited with ditinction between healthy controls and patients.
These parameters are different between a disease (red filled circles) and control
samples (cyan filled circles). Finally, using gene singular value vector ug,; and
compound singular value vector uy, ;,, compounds (filled pink circles) and genes
(filled light-green circles) associated with G(¢1, 022,03, ¢4)s with large enough
absolute values are selected. Next, if the selected genes are coincident with the
genes associated with a significant alteration when gene X is knocked out (or

overexpressed), then the compounds are assumed to target gene X.
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Fig. 2 Time point singular value vectors. r represents Pearson’
s correlation coefficients between time points (1/4, 1, 3,
and 5 days after a treatment) and the first to forth sin-
gular value vectors of time points, ug,j,,1 < j2,f2 < 4.
Black open circles: 3 = 1, red open triangles: f2 = 2,
green crosses: crosses: fo = 4. jo = 1,2,3,4 correspond

to time points 1/4, 1, 3, and 5 days, respectively.
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Fig. 3 Boxplots [for (A), (B), (D), (E), and (F)] and time de-
pendence (C) for sample singular value vectors. The
numbers above boxplots are P-values for (A), (B), and
(D) and adjusted P-vales for (E) and (F), computed by
categorical regression (in other words, ANOVA). The
numbers above time dependence (C) are correlation co-
efficients. (C) Black open circles: ¢35 = 1, red open tri-
angles: ¢3 = 2, green crosses: ¢3 = 3, and blue crosses:
l3 = 4. j3 = 1,2,3,4 correspond to time points 0, 8,
15, and 33 days, respectively.
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