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Introduction Graphical Gaussian Model

One of the purposes of microarray analysis 1s to estimate the relationships
among genes. However, the estimation 1s often susceptible by statistical
sampling error, and thus the result 1s obtained only by chance without reflect- o ee el deraE.
ing the true hypothesis. Therefore, 1t 1s necessary to evaluate the reliability of » Data matrix | T el TN
hypothesis obtained as the result of analysis. and measure conditional
In this study, we present the program®, which 1s written in R language, to DNA microarray independence relation-
assess the confidence of the gene network based on graphical Gaussian ships between two
model by giving the p-value for the edges connecting genes. The main thrust random variables based
of the program 1s to calculate the p-value of Approximately Unbiased (AU) test on partial correlation co-
using the multiscale bootstrap resampling [4,5,6]. This method was developed ST
recently to improve the accuracy of the bootstrap probability, and has been ®
used widely in phylogenetic analysis.? / conditionally independent

1 We developed a program for the analysis as an add-on package for a statistical package R. It will be available at our website [8]. ' Covariance — nOt’ ConneCted
2 This work 1s supported in part at Grant-in-Aid for Young Scientists (A) KAKENHI-14702061 from MEXT of Japan. / ~ellee e OtherWlse

Graphical Gaussian
model assumes multi-

— connected

gootstrap and Multiscale Bootstrap
Edge Intensity A Numerical Example

We measure the intensity of the edge by the bootstrap and multiscale boot-

strap method. In the multiscale bootstrap method, we generate replicates oram to S.cervisiae r : :
X, = (x7,...,x*,) for several n’ values from the original gene ex- ' Matrix of the multiscale boot-

n’ gene expression data. strap edge intensities
pression dataX n = (x1,...,a,) In other words, we alter the number of \ P e
In our program, once you select the

: : : : : AU 1< j<i<
arrays from 7 to n’in the bootstrap replication. We will take n' values with - We focused on 9 (AUij, 1< j <i<9) In our program, once you select the
n’ / n = 0.o. 0 0. 0 7.0. 8 0. 9 1. 0 1.1. 1 2 1. 5 1. 4 1n the example shown genes, which are HSP104] - g}clglglﬁgﬁirfprgglglg?fﬁsénzligselfgﬁg

HSF1 || 0.842 network are calculated automatically.

later. We call T = \/ n / n scale. ivolved or puta- HIG1 | 0982 |0,
. . . MCM1 | 0.884 . . =

tlvely anOIVGd 11 SSA1 || 0.885 |o. . 0.275

the heat ShOCk SSA3 || 0469 |o. . 0.996

: : / ‘The data space divided by HSP26] 0993 (0978 [0991 | 0601
{BOOtStI‘ap Algorithm with n arrays} the resulting gene network|  Tesponse. isps2 [ 0990 fosse 033 [ 05

Step1l: Generate the bootstrap replicate X ; : . We took B =10.000. HSP104 MCM

Step2: Estimate the gene network from X ~,. fthe probabiki ’

Step3: Iterate Stepl and Step2 B times. T o me o oes ot cornetiry
Then we obtain B gene networks. selie e g :

Step4: If the edges gene; < gene; exsist o [ Estimated gene network]
k(7)times in the B networks, we de- -
fine the bootstrap edge intensity bet-

Ween gﬂﬂﬂg and genej, BPEJ (T) - [N TN 0 A negative partial correlation
T)/ B. Awar o 29 for 8N /T mmmmean .positive partial correlation

The bootstrap edge intensity
4 The estimated network captured

k(
M @) == [ BP,;(7) = k(r)/B
the dependence of HSF1 and

- A d SSA d SSA
Bootstrap method | [ Multiscale bootstrap method ] which 18 seported in [2, 3],

. We taken = n’ . - We calculfat@ P;;(T) with severalr values by
altering n'/n.

- The bootstrap edge intensity : S
TS e e e e (1) The very accurate edge intensity 1s expressed
: Aty = 179 = ) References
= gf;,f: signed distance
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