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This paper presents a new web based tool for integration of spatial transcriptomic and metabolomic 

data. These technologies are becoming more widely used and there is a need for bioinformatic 

approaches that can analyse them together. The tool is well conceptualised and fairly clearly described. 

When I tested on the authors' own example data, I was able to run most but not all the functionality of 

the tool. I have a few comments which I hope would improve the presentation of the tool before 

publication.Specific comments1. First, the software requires metabolomics and transcriptomics data 

which has already been coregistered and transformed to the same spatial resolution. These two tasks - 

especially coregistration - are challenging and a barrier to researchers intending to use the presented 

package. The authors point to a script on their github to coregister data, but this has zero 

documentation so is not a viable option. Please give better instructions and point to other options for 

these tasks.2. The methods employed require various parameters to be set. For example, the number of 

clusters or clustering resolution. How should users set these? It would be nice to provide some 

(semi)automatic methods for picking the best values (or at least objective assessment of the results, 

allowing different values to be compared). Defaults should be justified / explained. E.g. why is the 

default log2FC threshold 2.6?3. Some of the language, to my mind, over interprets the data. For 

example l169 "understanding of group specific regulatory mechanisms" I don't think you can infer 

mechanism directly from this type of exploratory analysis. Line 234 "discovery provides a novel 

molecular framework" - this is a potential hypothesis that can be tested, I don't think you can say it is a 

'discovery'. Line 270 "strongly suggests the presence of a finely tuned inhibitory regulation" - this is just 

a correlation, and not 'strong' evidence in my opinion.4. Functional enrichment. For metabolomics this is 

not straightforward. Especially there will be uncertainty in the metabolite identities, as well as sparse 

mapping of metabolites to pathways. How are these aspects taken into account? At least the metabolite 

identification uncertainty should be acknowledge with a warning message. Is there a minimum number 

of metabolites/transcripts required to include a pathway? Mapping only a single metabolite to a 

pathway invalidates pathway testing. For enrichment (Fisher test), what background set is used? Use of 

the full set of e.g. KEGG compounds will greatly inflate p-values. What version of KEGG is used? What 

type of multiple testing is applied on for the pathway tests? Finally in the pathway enrichment plots, p-

values are represented on a color scale 0-1 so it is hard to see any significance threshold. E.g. in figure 

4D are any pathways significant? It would be clearer to visualise the log10 p-value here, with a specific 

mark for the cut-off. It also looks like the metabolites show higher rich factors than the transcripts. Rich 

factor is not defined, but if it relates to coverage of the pathway then this doesn't make sense - one 

would expect transcripts to have a higher coverage than metabolites.5. Spatial pattern visualisation. It is 



very standard to use PCA to visualise spatial variation from a large number of features, but this doesn't 

seem to be available. Can the authors add this?6. Spatial pattern detection is done via SpaGene. Many 

readers won't be familiar with this, so please add a few sentences describing how the algorithm works. 

Other methods (e.g. Moran's I correlation) would also benefit from more detailed description, perhaps 

in supplementary or on the website.7. Line 250: "1313 genes were highly expressed in the NA region, 

while 427 were highly expressed in the MO region (Figure 3D)" The figure shows different numbers: 

1255 and 382.8. Line 241: "SMIntegration effectively addresses this challenge through its integrated cell 

type annotation and pixel registration" but you say that it doesn't perform coregistration of the two 

datasets? Clarify what you mean by 'registration'.9. When testing the app using the demo data, in step 4 

"differential analysis" I was not able to input the cluster numbers or define the regions interactively as 

the app would not accept inputs. The cluster numbers just disappeared when clicking elsewhere on the 

app. For the interactive definition, the box "select feature to plot" was permanently blank. I could not 

perform the differential analysis.10. In my review of the github I found that the code is not commented 

at all. I was unable to find any R or Python script which contained comments. This is extremely poor 

practice in software development and needs to be rectified before publication. Other aspects such as 

unit tests and validation also did not appear to be present. 
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