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The authors present rCASC, an integrated analysis framework for single-cell RNA sequencing data that
combines a range of existing and novel computational tools. While some workflows for reproducible
scRNA-Seq data analysis exist, the authors provide an analysis strategy using docker containers and a
graphical user interface for reproducibility. rCASC is implemented as an R package and as graphical user
interface, which allows bioinformaticians as well as biologists with little experience to perform statistical
data analysis.

However, there are some concerns about the chosen analysis tools and the presentation of results that
need to be addressed:

Major comments

1) The description of the algorithms used is often not clear. In the main text (p.4 1.16-21), the authors
mention normalization and clustering strategies taken from other tools. When other tools are used, it
would be good to briefly describe the underlying algorithms (either in the main text or the methods
section). For example, Seurat is a toolbox for data analysis and not a clustering tool and it has to be
specified which clustering strategy is used. The authors should also make sure to properly cite the
original publication of functions implemented in the rCASC toolbox (for example the reCAT function and
the griph package).

2) The authors developed the Cell Stability Score based on iteratively clustering a sub-sampled dataset.
This is a good approach and informative for cluster stability. It would however be good to visualize the
stability scores for datasets subsampled to 20%, 30%, and even 50%. Furthermore, it is crucial to link the
CSS to the clustering ground truth with the underlying assumption that the true discovery rate for
"stable" cells is larger than the one for cells with lower CSS.

3) The authors should discuss why they chose to store e.g. normalized data and analysis results in .csv or
.txt files rather than using slots of a S4 class (in sparse matrix format) commonly used in R data analysis.
4) In the vignette is it often not clear what the scale bars or colour coding means. The authors should
expand figure legends, plots and axes with the necessary information to understand what is displayed.
5) When performing dimensionality reduction it is important to i) correctly normalize the data and ii)
indicate if the counts were log-transformed. These information are missing in some parts of the
vignette. For example the authors use a wrapper function to perform PCA on page 17. It is not clear if
the data was normalized and log-transformed which could have an impact on the interpretability of the
results.

6) The scannobyGtf function performs gene annotation and removes mitochondrial genes and genes
encoding ribosomal proteins. For some analyses, these genes can be informative regarding the
metabolic and proliferative state of the cell and should not be removed. The authors should therefore



consider splitting the scannobyGtf function into two functions; one for annotation and one for filtering.
If users detect unwanted variation in the expression of genes encoding for ribosomal proteins, this
effect should be removed using regression approaches such as scLVM rather than excluding the genes
from the dataset.

7) Section 3.5 Top expressed genes: By selecting the set of top expressed genes the authors might be
biased by the variation detected in highly expressed housekeeping genes. Instead, and in line with
commonly performed analysis for scRNA-Seq data, the authors should include an approach to detect
highly variable genes as the set of informative genes. This also facilitates the inclusion of cell-type
specific genes in the clustering approach (see paragraph on page 39 in the vignette).

8) When toy datasets are used it is important to state if these are the data from the original publication
or if the data were pre-processed (see bottom of page 29 in the vignette).

9) The authors implemented different clustering strategies in the rCASC toolbox. While the cell stability
score is explained in detail, it is not clear what exactly is used for SIMLR and tSNE clustering. Both are
methods to perform non-linear dimensionality reduction and only SIMLR is designed to also perform
clustering. tSNE is not a clustering tool and it is well known that it introduces artefacts when visualizing
complex data. It would therefore be good to explain if the SIMLR internal clustering approach is used or
if the authors perform k-means clustering on the dimensionality reduced data-points. For reasons of
scalability and the number of input genes, | wonder whether the SIMLR approach is suitable for large
dataset (e.g. 50,000 cells).

10) There are typos and phrasing issues in the figure legends and the vignette. For example, the legend
of figure 2 needs editing to make it understandable.

Minor comments

1) The processing of raw sequencing data in the form of fastq files is computationally expensive and
usually performed on high performance computing systems. The authors decided to implement wrapper
functions to process 10X and inDrop data. While these technologies are used by the majority of the field,
other technologies generate individual fastq files per cell and a function could be implemented to
process this data. Furthermore, the authors use the pre-build genomes supplied by 10X for the
cellranger pipeline but on the other hand build the reference for the inDrop pipeline from scratch. These
approaches are not comparable since the 10X genomes are filtered to only include protein-coding
genes. The authors should therefore implement a wrapper function for the cellranger mkref call to allow
a more flexible use of genomic references.

3) The framework is developed to run on a linux machine and it would be useful to provide an
implementation for Mac and Windows.

4) On page 16 in the vignette, the authors discuss the relationship between the number of reads per cell
and the number of genes detected. While this dependency is known, the authors should acknowledge
that different cell-types show differences in their transcriptional rate and that a technical assessment of
the reads per cell vs. genes detected is difficult to perform when comparing different cell-types.

5) Figure 16, page 20: It is not possible to identify the cells that were removed after filtering.

6) Figure 21 needs more explanation in the figure legend

7) It is not possible to see the CSS for individual cells as displayed by the authors. | would recommend
displaying a side-by-side plot where cells in one plot are coloured by cluster ID and cells in the other plot
are coloured based on their CSS.



8) Page 51 in the vignette: there is a broken link to one figure

9) There is a colouring discrepancy between Figure 51 (Z score transformed counts) and Figure 54
(log10-tranformed counts) where the rCASC uses the same colour scale.

10) Page 66 in the vignette: the authors should better explain why they chose k=6 and not k=7 and
where the difference between Figure 57 A and B is coming from.
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