
WRITE AN EXPONENTIAL FUNCTION TO MODEL THE SITUATION ROAST

If the rate of decrease is âˆ’, and this can be written as An exponential function is of the form of y=A(r)x, where A is the
initial value.

So the full data considered for analysis are independent realizations from random vectors. We assume that a
particular set of probes or genes is of prior interest. Or we might want to find genes that show a trend in a
time-course experiments. We present a statistically rigorous gene set test that fully allows for gene-wise
correlations while being applicable to almost any experimental design. Positive or negative gene weights can
be used to reflect the expected direction of change of genes in the gene set. GSA uses a priori defined gene
sets annotated with biological functions and investigates their potential association with biological conditions
of interest. The power and size of the ROAST procedure is demonstrated in a simulation study, and compared
to a representative permutation method. To test Hd, the sum in the numerator of the statistic is taken only over
those agzg that are negative. In Section 6 , we apply tcgsaseq to the analysis of real data. However, these
stratified permutation methods are still limited to special designs and moderate to large numbers of replicates.
Table 1 shows the scenarios for designs D1â€”3 and D1â€”5. First, unlike ROAST, our variance component
approach remains valid under model misspecification and does not rely on ad hoc aggregation of information
across genes. The distribution of T is unknown, because the correlation of expression scores between probes is
unknown, so a resampling method must be used to assign the P-value. We assume that the expression values
have already been background corrected, normalized and, perhaps, filtered in a way appropriate for the
microarray or expression platform. Another possibility is to try to model inter-gene correlations explicitly
using mixed linear models Wang et al. In recent years, gene expression measurement technology has been
shifting from microarrays to sequencing RNA-seq technology. The first step is to remove the nuisance
parameters, i. To test Hd, the mean50 statistic is the mean of the h smallest agzg values. As genes operate with
complex covariance patterns, this will be a simplification of the truth and, again, the method is restricted to
experimental designs with a special structure. The distribution of T is unknown, because the correlation of
expression scores between probes is unknown, so a resampling method must be used to assign the P-value.
Nueda and others have also developed a gene-wise method for dealing with time-course course RNA-seq data,
considering Poisson and negative binomial distributions through generalized linear models. Second,
permutation does not have the ability to test general linear model hypotheses, such as we have specified. Other
genes can be ignored. For this reason, methods designed for battery testing cannot be applied to individual
gene sets. Then our approach to gene set testing is described. In the actual numerical computations, the vector
ug can be obtained from the QR-decomposition without forming Q or Q2 explicitly. Gene set tests are
valuable for increasing statistical power, organizing and interpreting results and for relating expression
patterns across different experiments. Published by Oxford University Press. As genes operate with complex
covariance patterns, this will be a simplification of the truth and, again, the method is restricted to
experimental designs with a special structure. Then the nuisance parameters are removed by the projection for
each g in. In each case, only the first gene set was simulated to contain DE genes. Furthermore, some GSA
tests rely on univariate gene-level statistics as a first step, aggregating them afterwards in a bottom-up
enrichment approach. When only a few genes in the set are DE, or if some log-fold-changes are much larger
than others, the mean of the squared genewise statistics is a more sensitive measure. This a priori specified
gene set might represent a molecular pathway believed to be relevant to the experiment, or it might be a gene
list from a previous microarray experiment hypothesized to be related to the current experiment. Methods that
rely on permutation of probes unrealistically assume independence of genes, while those that rely on
permutation of sample are suitable only for two-group comparisons with a good number of replicates in each
group. For every rotation, the moderated t-statistics and the overall gene set statistic T are recomputed. Ten
simulated scenarios for designs D1â€”3 and D1â€”5 Scenario. Scenarios are considered in which only a subset
of the genes in the set actively contribute to the overall result. The first step is to remove the nuisance
parameters, i. The prior variance represents typical variability and the prior degrees of freedom control how
consistent the variability is across probes. For each rotation, the gene set statistic T is re-computed, and
compared to the observed value. Interest is in differential expression between the first two groups. Write ygi
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for the log2-expression value for sample i and probe g. In this article, we propose tcgsaseq, a method to
analyze RNA-seq data at the gene-set level, with a particular focus on longitudinal studies.


