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Reviewer Comments to Author:

In this article, the authors created a modular and scalable pipeline to process raw sequencing data from
spatially resolved transcriptomic technologies. In contrast to other popular genomics technologies, such
as (single-cell) RNA sequencing, there are virtually no existing public tools that allow users to quickly and
efficiently process the raw spatial transcriptomic sequencing data that are generated through lllumina
sequencing. This is largely due to the fact that each spatial transcriptomic workflow creates its own
unique spatially barcoded reads and thus typically requires technology-specific tools or scripts to extract
both the barcode and gene expression information. Here the authors created Spacemake which consists
of multiple modules that are tied together using the popular workflow management system Snakemake.
The innovative part of Spacemake comes from the creation of specific 'sample variables', such as the
barcode-flavor, run-mode and puck, which allows them to create a flexible pipeline that in theory can be
adapted to any type of spatial array-based sequencing technology. The authors use well-established
tools for downstream quality control and data processing and provide useful additional modules to
assess or improve spatial data quality. Finally, Spacemake is also directly linked to Squidpy for
downstream analysis and creates a web-based report, which could certainly help to lower initial spatial
data analysis barriers.

Overall, the presentation of the tool and the methods used in the pipeline as described in their contents
are comprehensive and the user manual is easy to understand. We appreciate the efforts to provide this
tool to the spatial transcriptomics community and to make it open-source and flexible. However, we do
have some suggestions and concerns regarding the manuscript and/or use of this tool.

Major comments:

1. We managed to install the spacemake software on the linux based server but failed to install it on a
MacOS machine due to the compatibility issue with bcl2fastq2. Unfortunately, we also ran into an issue
on our linux server, which happened during one of the reading steps from "/dev/stdin" in the middle of
the spacemake workflow. More specifically we encountered the following error:

Job error: Job 7, TagReadWithGeneFunction

Error message: [E::idx_find_and_load] Could not retrieve index file for '/dev/stdin'

Even with the help of our IT team we were unable to resolve this issue. To help troubleshoot it might be
helpful if the authors can provide exact commands for the examples provided in the manuscript and
show what should be expected output of each job in the snakemake pipeline. As a result we were
unable to re-run any of the provided examples, which severely limited our reviewing options.

2. A major drawback of Spacemake is that it currently does not offer solutions for the integration of
imaging information, which is typically an essential step in any spatial sequencing workflow. The authors
do note this shortcoming in their discussion and as a potential solution they argue that Spacemake can



be used with another tool called Optocoder, which is currently being developed in their lab. However no
information can be found anywhere. There is no biorxiv or github page available based on our search
results and as such we were unable to test or assess this solution. At minimum the authors should
provide general guidelines on how users could potentially integrate images together with the created
spatial downstream results.

Minor comments:

1. The figure labels and legends are not always clear. More specifically it's sometimes hard to figure out
which samples are being used for each figure or panel. This could be simply resolved by writing more
informative legends that specifically state which sample was used to create each figure panel. According
to the text Seg-Scope was used to generate figure 3, however in the legend of figure 3 it says Slide-seq ...
2. Overall, the figures are pretty and informative, however | would suggest starting with a general
overview figure that highlights the spacemake pipeline and it's innovative framework. Given the goal
and content of the manuscript this seems to be appropriate as a main figure.

3. In order to initialize a spacemake project, the dropseq tools that are required by Spacemake lack any
introduction. Please provide a brief introduction and a link to the associated github page to improve this
step.

4. In order to configure the spacemake project by adding a sample species, the pipeline does not allow
compressed versions of genome files. This could be simply fixed and allows the user to directly link to
their, typically compressed, genome files.

5. More information is needed about the R1 R2 arguments in the add sample function. For example,
SeqScope has two separate libraries to get sequenced. Where each round of libraries should be loaded
is not immediately clear from the tutorial the authors provided.

6. The downsampling and NovoSparc modules together might create an opportunity to identify the
relative error that is introduced when NovoSparc is used to enhance spatial expression patterns.
Although this might be outside the scope of this paper.

7. As mentioned in the Major comments section we were unable to successfully run an example script,
but it would be of great interest to the large spatial community if this pipeline can easily be used with
other downstream analysis tools, such as Giotto, Seurat, Bioconductor (spatialExperiment class), etc.
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