S4 Appendix: Datasets

We investigated the following datasets for lack of fit to the NB distribution:

e American Gut Project (AGP) [1]: A large dataset on the stool microbiome of healthy human
volunteers.

o« Human Microbiome Project (HMP) [2]: A large dataset of healthy human volunteers, with
microbiome samples from many body sites. Subsets of this dataset from the following body regions will
be used:

— Skin
— Vagina
— Oral cavity

o Colorectal cancer (Zeller) [3]: The colorectal microbiome of healthy and colorectal cancer patients.
Sequence counts are rounded prior to analysis.

o Armpit [4]: Swabs from armpit microbiomes of human volunteers.

o Crohn’s disease [5]: Gut microbiome of healthy and Crohn’s diseased patients.

o Colorectal cancer (Kostic) [6]: The colorectal microbiome of healthy and colorectal cancer patients.

o Squirrels [7]: Seasonal changes of the gut microbiome of squirrels.

o Humanized mice [8]: Gut microbiomes of gnotobiotic mice that were inoculated with human feces,
and then put on different diets.

o Cooling water [9]: The bacterial communities of a cooling water circuit of a nuclear test plant.

o Lakes [10]: Microbiome samples from lakes Muskegon and Michigan throughout different seasons.

o Keyboard [11]: Swabs of the microbiome found on keys of a keyboard and on human fingertips.

o Neuroblastoma (cell line) [12]: RNA-Seq dataset of neuroblastoma cell line data, treated by nutlin
or ethanol.

o Human brain [13]: RNA-Seq dataset of human gene expression in hypothalamus and hippocampus
from the GTEx project.

o Neuroblastoma (human) [14]: RNA-Seq dataset of neuroblastoma. Two groups are formed by

tumors with and without amplification of the MYCN gene.

On each of these datasets, negative binomial regression models were fit with one sample-specific variable as
regressors. These variables were chosen for their biological interest, e.g. as potential candidate for differential
expression/abundance testing. The sample-specific variables used, as well as a categorization of these datasets

in terms of their origin and sequencing technology are shown in the following table:



Dataset Grouping variable Origin Sequencing technology
AGP IBD status Human Illumina MiSeq
HMP skin Subregion Human 454 pyrosequencing
HMP vagina Subregion Human 454 pyrosequencing
HMP oral cavity Subregion Human 454 pyrosequencing
Colorectal cancer (Zeller)  Cancer diagnosis Human Mumina MiSeq
Armpit Gender Human Illumina MiSeq
Crohn’s disease IBD status Human Illumina MiSeq
Colorectal cancer (Kostic) Cancer diagnosis Human 454 pyrosequencing
Squirrels Hibernation state Mammal 454 pyrosequencing
Humanized Mice Diet Mammal 454 pyrosequencing

Keyboard Sample location Inert surface 454 pyrosequencing
Cooling water Reactor phase Freshwater Illumina MiSeq
Lakes Lake Freshwater Illumina MiSeq
Neuroblastoma (cell line)  Ethanol/nutlin treatment RNA-Seq Mumina MiSeq
Human brain Brain region RNA-Seq Illumina MiSeq
Neuroblastoma (human) MYCN amplification RNA-Seq Illumina MiSeq

Table 1: Overview of the datasets under study and their characteristics

Other choices of grouping variables are possible in the datasets under study. Also, including more variables
into the NB regression model may improve the fit to the NB distribution. Still for simplicity and comparability

of the results on the different datasets we stick to this simple design.
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