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Abstract. RNA immunoprecipitation combined with high-throughput sequencing (RIP-Seq) is a 

newly developed method to identify micro-RNA (miRNA) target genes. Analysis of RIP-Seq data is 

a challenge due inherent noise in the underlying experiments. This noise is caused by unspecific 

background bindings and artificially created overexpression of specific miRNAs necessary to detect 

these targets. In other words, Rip-Seq data is similar to RNA-data with respect to overdispersion in 

the distribution of the genewise read counts, but differs with respect to the underlying noise 

distribution. To investigate different approaches for the analysis of RIP-Seq data we conduct a 

simulation study. A central aspect of this study is to avoid distributional assumptions of the RIP-Seq 

read counts and to preserve the real-life structure of genewise read counts for the underlying RIP-Seq 

experiment. This can be achieved by using plasmode methods, which generate simulated data sets 

via resampling from the original data. In doing so a genewise permutation of read counts is applied 

in a specific manner. Based on the idea of plasmode data generation, we develop a real-life data 

simulation approach for the RIP-Seq scenario. In this talk we focus on the presentation of the 

simulation workflow within our published studies on miRNA target identification. 
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A recent problem is to demonstrate the association between a selected clinical covariate and multiple 

analytes from diverse metabolomic platforms, e. g. between glomerular filtration rate (to characterize 

allograft dysfunction) and analytes from both liquid chromatography-mass spectrometry and two 

dimensional correlated spectroscopy (Bassi, 2017). 

A first issue is the style of modeling the clinical covariate: either quantitatively, i.e. in a regression 

context, or qualitatively, i.e. multiple comparisons by design, or post-hoc classification. In the 

regression context, a maximum test on three regression models for the arithmetic, ordinal, and 

logarithmic-linear dose metameters is used (Tukey et al., 1985), whereas the distribution is available 
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via multiple marginal model approach (mmm) (Pipper, 2012). 

The second issue is the different distribution of the many analytes. Some publications ignore this 

problem (and assume implicitly normal distribution throughout) or use the same transformation for 

all analytes, such as log-transformation. But it is not a realistic assumption that all analytes follow 

the same distribution. 

The third issue is the measurement of complete analytes and those with detection limits (Snowden, 

2017). Analytes with detection limits are considered as left-censored variables assuming some data 

points are below a certain limit but it is unknown how many. 

The fourth issue is the joint consideration of analytes without or with detection limits and following 

different distributions. Therefore, the concept of most likely distribution (mlt) (Hothorn, 2015) is 

used, where models for the unconditional or conditional distribution function of any univariate 

response variable can be estimated by choosing an appropriate transformation function and related 

parametrisation. Fortunately, most left-censored variables belong to the class of distributions within 

the mlt-framework. 

Using the KarMeN cross-sectional data (Rist, 2017) and the CRAN packages multcomp (for mmm), 

tukeytrend and mlt, the association between age and selected analytes without and with detection 

limits are shown in detail. 
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