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September 4,
2023

1st Editorial Decision

RE: Manuscript #E23-08-0298 
TITLE: From Pixels to Phenotypes: Integrating Image-Based Profiling with Cell Health Data Improves Interpretability 

Dear Dr. Seal: 

Reviewer 2 raises a significant issue that has to be addressed in a constructive manner. After this is done, I will send the
manuscript to this reviewer for the second look. please also address other helpful comments of both reviewers. 

Sincerely, 

Alexander Mogilner 
Monitoring Editor 
Molecular Biology of the Cell 

------------------------------------------------------------------------ 

Dear Dr. Seal, 

The review of your manuscript, referenced above, is now complete. The Monitoring Editor has decided that your manuscript is
not acceptable for publication at this time, but may be deemed acceptable after specific revisions are made, as described in the
Monitoring Editor's decision letter above and the reviewer comments below. 

A reminder: Please do not contact the Monitoring Editor directly regarding your manuscript. If you have any questions regarding
the review process or the decision, please contact the MBoC Editorial Office (mboc@ascb.org). 

When submitting your revision include a rebuttal letter that details, point-by-point, how the Monitoring Editor's and reviewers'
comments have been addressed. (The file type for this letter must be "rebuttal letter"; do not include your response to the
Monitoring Editor and reviewers in a "cover letter.") Please bear in mind that your rebuttal letter will be published with your paper
if it is accepted, unless you have opted out of publishing the review history. 

Authors are allowed 90 days to submit a revision. If this time period is inadequate, please contact us at mboc@ascb.org. 

Revised manuscripts are assigned to the original Monitoring Editor whenever possible. However, special circumstances may
preclude this. Also, revised manuscripts are often sent out for re-review, usually to the original reviewers when possible. The
Monitoring Editor may solicit additional reviews if it is deemed necessary to render a completely informed decision. 

If your manuscript contains a Significance Statement, please make sure that it consists of three separate bullet points totaling a
maximum of 100 words and addressing each of the following points (see https://www.molbiolcell.org/curation-tools):
First bullet: What is the background context? What gap in knowledge does this study addres?
Second bullet: What are the key findings? What is unique or new about the approach?
Third bullet: Why is this paper significant? How might it influence future research?

In preparing your revised manuscript, please follow the instruction in the Information for Authors (www.molbiolcell.org/info-for-
authors). In particular, to prepare for the possible acceptance of your revised manuscript, submit final, publication-quality figures
with your revision as described. 

To submit the rebuttal letter, revised manuscript, and figures, use this link: Link Not Available 

MBoC offers the option to publish your work with immediate open access. Open access can increase the discoverability and
usability of your research. If you would like to publish your paper with immediate open access but did not select this option
during initial submission, please contact the editorial office at mbc@ascb.org. 

Thank you for submitting your manuscript to MBoC. We look forward to receiving your revised paper. 

Sincerely, 

Eric Baker 
Journal Production Manager 
MBoC Editorial Office 
mbc@ascb.org 



------------------------------------------------------------------------ 

Reviewer #1 (Remarks to the Author): 

This manuscript presents a proof-of-concept study aiming to integrate a comprehensive set of image-based metrics with an
output of cell health assays. The authors sought to link subsets of morphological measures with multi-leveled biological
characteristics to generate a set of biologically interpretable descriptors called BioMorph terms. They demonstrated how
mapping imaging data onto BioMorph space can help uncover relationships between molecular perturbations, affected cellular
processes, and the development of specific phenotypes, ultimately enabling the generation of mechanistic hypotheses. Although
this paper doesn't offer a novel biological insight, it presents convincing examples of how the BioMorph pipeline can be used to
gain such insights. All parts of the manuscript are carefully written, with a clear, logical presentation of the background, rationale,
results, limitations, and an extensive description of the method. Given that this is a proof-of-concept paper, I do not see any
major issues with its current form. Below, please find my minor suggestions for improving readability: 

1. Page 8: "to predict which these sets of selected" should be "to predict which of the sets of selected" 

2. Page 8: abbreviation MCC is used for the first time but not defined. 

3. Page 9: "a morphological change that includes information about the "fraction of 
caspase negative in dead cells" (level 3) associated with apoptosis (level 1), measurement type (level 2), and the effect of
CRISPR knockout". I believe it should be "a morphological change that includes information about the "fraction of caspase
negative in dead cells" (level 3) associated with apoptosis (level 2), cell viability (level 1), and the effect of CRISPR knockout" 

4. Page 10: AUC-ROC is used here for the first time but defined much later at the end of the Methods section. 

5. Page 10: "repeated nester cross-validation". A reference would be helpful here. 

6. Page 13: "Similarly, the most enriched processes for the other endpoints (Figure 5), i.e. Cytotoxicity BLA (Hippo signalling
pathway), Cytotoxicity SRB (cyclosporine binding protein), heat shock response (DNA damage), oxidative stress (apoptosis and
hypoxia), and proliferation (Hippo pathways), are all in agreement". For consistency with the terminology, I would change this as
"Similarly, the most enriched processes for the other endpoints (Figure 5), i.e., Hippo signaling pathway for Cytotoxicity BLA,
cyclosporine binding protein for Cytotoxicity SRB, DNA damage for heat shock response, apoptosis and hypoxia for oxidative
stress, and Hippo pathways for proliferation, are all in agreement" 

7. Page 18: "Error: Bookmark not defined". Apparently, there is a problem with the reference here. 

8. Page 19: "a wide range of feature measurements (share, area, size, correlation, texture etc)." Should be shape, not share. 

9. Page 19: the abbreviation InChI should be defined. 

10. Page 22: "using the J statistic value". A reference would be helpful here. 

11. Page 23: "First, we next used". Should be "First, we used" or "We next used" 

Reviewer #2 (Remarks to the Author): 

Summary: The authors present a computational approach to map cell morphology features to another space that represents
phenotypes or other interpretable features. 

General comments: While the paper certainly presents a 
study by skilled researchers, it appears quite outdated 
with its complete reliance on expert designed features. 
The approach is novel, but should be better embedded into 
related approaches. Technically, there appear to be no 
major flaws. 

Major comments: 
A) The relevance is very limited because of its reliance on outdated computer 



vision methods. 
While there are hundreds of thousands of 
scientific works now relying on image features from deep learning 
systems, this work still builds on expert-designed features. 
This felt immediately anachronistic and a simple literature search 
immediately brought forward a large number of papers suggesting 
microscopy image encoders that provide rich features 
(see at least references [1-5]). For those features that are much richer 
than expert-designed ones, equipping them 
with interpretability would even be more beneficial 
and make the approach much more relevant. 
The authors should re-do a similar analysis with features 
from a pre-trained deep learning system, compare the results to the 
computer vision features, and elaborate on the improved interpretablity 
of deep learning systems for microscopy. 

B) Novelty: This appears to be novel and original work that has 
not been carried out before. However, the authors are not embedding 
their work well into other related works and are very focused 
on presenting their own approach. Has a similar effort (connecting 
features from some modality with some more interpretable other 
entities), been done before? How? What are the closest related 
works in this area? How are they different? 
The authors should elaborate on that in detail in the introduction 
section. 

C) The computational steps performed for this work are well described 
in the Supplementary. However, the processing steps are difficult 
to follow in the main manuscript. Figure 2 is trying to explain 
the steps, but is not overly informative. The authors should improve 
Figure 2 and connect it better with the descriptions in the text. 
A concrete suggestion is to add boxes to each of the steps (A, B, C, D) 
that provide more information. 

Minor comments and typos: 
- The term "BioMorph" is dropped upon the reader and unclear at first. I understood 
that this is what the authors try to introduce/define. I would suggest to 
make this clearer already in the abstract, 
e.g. "We propose a new space, which we call BioMorph, which [...]", 
or something along those lines. 
- p 18 top: missing bookmark. 
- p 5 bottom: "Heath" --> "Health" 

References: 
[1] Stuckner, J., Harder, B., & Smith, T. M. (2022). Microstructure segmentation with deep learning encoders pre-trained on a
large microscopy dataset. NPJ Computational Materials, 8(1), 200. 
[2] Khadangi, A., Boudier, T., & Rajagopal, V. (2021, January). EM-net: Deep learning for electron microscopy image
segmentation. In 2020 25th international conference on pattern recognition (ICPR) (pp. 31-38). IEEE. 
[3] Cross-Zamirski, J. O., Mouchet, E., Williams, G., Schönlieb, C. B., Turkki, R., & Wang, Y. (2022). Label-free prediction of cell
painting from brightfield images. Scientific reports, 12(1), 10001. 
[4] Sanchez-Fernandez, A., Rumetshofer, E., Hochreiter, S., & Klambauer, G. (2022). CLOOME: contrastive learning unlocks
bioimaging databases for queries with chemical structures. bioRxiv, 2022-11. 
[5] Wong, D. R., Logan, D. J., Hariharan, S., Stanton, R., Clevert, D. A., & Kiruluta, A. (2023). Deep representation learning
determines drug mechanism of action from cell painting images. Digital Discovery. 



September 11,
2023

1st Revision - authors' response







 











October 3,
2023

2nd Editorial Decision

RE: Manuscript #E23-08-0298R 
TITLE: From Pixels to Phenotypes: Integrating Image-Based Profiling with Cell Health Data Improves Interpretability 

Dear Dr. Spjuth: 

The reviewer, who is an expert in the field, found the revisions insufficient. Normally, we allow just one round of revision, but
after I reviewed the reviewer's comments, I think that if you do exactly what the reviewer advises, the study could become
acceptable. If you are ready to do that, please resubmit, and I will ask the reviewer to take another look. 

Sincerely, 

Alexander Mogilner 
Monitoring Editor 
Molecular Biology of the Cell 

------------------------------------------------------------------------ 

Dear Dr. Spjuth, 

The review of your manuscript, referenced above, is now complete. The Monitoring Editor has decided that your manuscript is
not acceptable for publication at this time, but may be deemed acceptable after specific revisions are made, as described in the
Monitoring Editor's decision letter above and the reviewer comments below. 

A reminder: Please do not contact the Monitoring Editor directly regarding your manuscript. If you have any questions regarding
the review process or the decision, please contact the MBoC Editorial Office (mboc@ascb.org). 

When submitting your revision include a rebuttal letter that details, point-by-point, how the Monitoring Editor's and reviewers'
comments have been addressed. (The file type for this letter must be "rebuttal letter"; do not include your response to the
Monitoring Editor and reviewers in a "cover letter.") Please bear in mind that your rebuttal letter will be published with your paper
if it is accepted, unless you have opted out of publishing the review history. 

Authors are allowed 90 days to submit a revision. If this time period is inadequate, please contact us at mboc@ascb.org. 

Revised manuscripts are assigned to the original Monitoring Editor whenever possible. However, special circumstances may
preclude this. Also, revised manuscripts are often sent out for re-review, usually to the original reviewers when possible. The
Monitoring Editor may solicit additional reviews if it is deemed necessary to render a completely informed decision. 

In preparing your revised manuscript, please follow the instruction in the Information for Authors (www.molbiolcell.org/info-for-
authors). In particular, to prepare for the possible acceptance of your revised manuscript, submit final, publication-quality figures
with your revision as described. 

If your manuscript contains a Significance Statement, please make sure that it consists of three separate bullet points totaling a
maximum of 100 words and addressing each of the following points (see https://www.molbiolcell.org/curation-tools):
First bullet: What is the background context? What gap in knowledge does this study addres?
Second bullet: What are the key findings? What is unique or new about the approach?
Third bullet: Why is this paper significant? How might it influence future research?

To submit the rebuttal letter, revised manuscript, and figures, use this link: Link Not Available 

MBoC offers the option to publish your work with immediate open access. Open access can increase the discoverability and
usability of your research. If you would like to publish your paper with immediate open access but did not select this option
during initial submission, please contact the editorial office at mbc@ascb.org. 

Thank you for submitting your manuscript to MBoC. We look forward to receiving your revised paper. 

Sincerely, 

Eric Baker 
Journal Production Manager 
MBoC Editorial Office 
mbc@ascb.org 



------------------------------------------------------------------------ 

Reviewer #2 (Remarks to the Author): 

Summary: The rebuttal has addressed a few of my concerns, but my main 
concern about the limited relevance because of the use of outdated 
computer vision methods remains. The problem has even aggravated because 
an extremely biased view on the research landscape and its results is brought 
forward with many tenuous or false claims. The statements of the authors 
contradict hundreds of publications in computer vision presenting overwhelming 
evidence that learned features from deep networks outperform handcrafted 
features. 

Major concerns: 

1) Tenuous and incorrect claims; biased view on the research results; 
In the new or rewritten paragraph on p.17 ("Despite ..") and extremely 
biased view with many tenuous or incorrect statements is brought forward. 
Scientific writing should be objective and embed works into the 
full landscape of related works. 
a) "such approaches have generally shown performance in the same range as 
classical image features in the domain of image-based profiling". This 
statement is incorrect. A clear perspective on the performance of methods 
is revealed when investigating scientific challenges [1,2] or benchmark 
datasets [3] because of their unbiased 
evaluation. All recent scientific challenges on microscopy images of cells have 
been won by Deep Learning methods, with not a single CellProfiler-based 
method ranking anywhere near the Top10 (see, e.g., Refs [1] and [2, Table 1]). 
Benchmarks are also exclusively dominated by Deep Learning methods. 
Also in many other studies Deep Learning methods by far outperform 
CellProfiler (see, e.g., [5,6]). 
The authors should revise the statement and clearly state that there is 
overwhelming evidence for the strong performance of Deep Learning methods 
over handcraftet features for computer vision tasks, such as microscopy 
image classification. 
b) "the loss of interpretability of deep-learning features outweights 
the performance improvement". This is incorrect or tenuous, because 
the deep learning features can be better interpreted (using e.g. GradCAM), 
than most of the CellProfiler features. Furthermore, it is incorrect 
because even a tiny performance improvement can substantially increase 
screening outcome, which can save time- and monetary costs, which 
greatly outweighs the alleged interpretability loss. 
Furthermore, this also contradicts the whole purpose of the study, because 
the study aims at making features interpretable. 
The authors should revise their statement and support it by citing 
relevant publications. The authors should provide a clear quantative 
metric that determines how performance improvement can be traded-off 
against interpretability. The authors should present an appropriate 
metric to quantify the interpretability of a method, if they want 
to claim that the CellProfiler features are more interpretable than 
deep networks. 

If an appropriate unbiased perspective on related works on microscopy 
imaging tasks is presented, I would still find this paper suitable 
for publication and recommend its acceptance even if the study 
is not extended to Deep Learning features. 

References. 
[1] Ouyang, W., Winsnes, C. F., Hjelmare, M., Cesnik, A. J., Åkesson, L., Xu, H., ... & Lundberg, E. (2019). Analysis of the
human protein atlas image classification competition. Nature methods, 16(12), 1254-1261. 



[2] Le, T., Winsnes, C. F., Axelsson, U., Xu, H., Mohanakrishnan Kaimal, J., Mahdessian, D., ... & Lundberg, E. (2022). Analysis
of the human protein atlas weakly supervised single-cell classification competition. Nature Methods, 19(10), 1221-1229. 
[3] Hörst, F., Rempe, M., Heine, L., Seibold, C., Keyl, J., Baldini, G., ... & Kleesiek, J. (2023). CellViT: Vision Transformers for
Precise Cell Segmentation and Classification. arXiv preprint arXiv:2306.15350. 
[4] Zhang, D., Song, Y., Liu, D., Jia, H., Liu, S., Xia, Y., ... & Cai, W. (2018). Panoptic segmentation with an end-to-end cell R-
CNN for pathology image analysis. In Medical Image Computing and Computer Assisted Intervention-MICCAI 2018: 21st
International Conference, Granada, Spain, September 16-20, 2018, Proceedings, Part II 11 (pp. 237-244). Springer International
Publishing. 
[5] Pärnamaa, T., & Parts, L. (2017). Accurate classification of protein subcellular localization from high-throughput microscopy
images using deep learning. G3: Genes, Genomes, Genetics, 7(5), 1385-1392. 
[6] Wong, D. R., Logan, D. J., Hariharan, S., Stanton, R., Clevert, D. A., & Kiruluta, A. (2023). Deep representation learning
determines drug mechanism of action from cell painting images. Digital Discovery. 



December 6,
2023

2nd Revision - authors' response



December 19,
2023

3rd Editorial Decision

RE: Manuscript #E23-08-0298RR 
TITLE: "From Pixels to Phenotypes: Integrating Image-Based Profiling with Cell Health Data Improves Interpretability" 

Dear Dr. Spjuth: 

I am pleased to accept your manuscript for publication in Molecular Biology of the Cell. 

Sincerely, 
Alexander Mogilner 
Monitoring Editor 
Molecular Biology of the Cell 

------------------------------------------------------------------------ 

Dear Dr. Spjuth: 

Congratulations on the acceptance of your manuscript! Thank you for choosing to publish your work in Molecular Biology of the
Cell (MBoC). 

Within 10 days, an unedited PDF of your manuscript will be published on MBoC in Press, an early release version of the journal.
The date your manuscript appears on this site is the official publication date. 

Your copyedited and typeset manuscript will be scheduled for publication in the next available issue of MBoC. Our production
team will notify you when the page proofs of your paper are ready for your review. 

MBoC offers the option to publish your paper with immediate open access. Open access can increase the discoverability and
usability of your research. If you would like to publish your paper with immediate open access but did not select this option
during initial submission, please contact the MBoC Editorial Office (mbc@ascb.org). 

We invite you to submit images related to your accepted manuscript to be considered for the journal cover. Please contact
mboc@ascb.org to learn how to submit candidate cover images. 

Authors of Articles and Brief Communications are also encouraged to create a short video abstract to accompany their article
when it is published. These video abstracts, known as Science Sketches, are up to 2 minutes long and will be published on
YouTube and then embedded in the article abstract. Science Sketch Editors on the MBoC Editorial Board will provide guidance
as you prepare your video. Information about how to prepare and submit a video abstract is available at
www.molbiolcell.org/science-sketches. Please contact mboc@ascb.org if you are interested in creating a Science Sketch. 

We look forward to publishing your paper in MBoC. 
Sign up for MBoC's new content alerts here https://tinyurl.com/3bcsyk3e 

Sincerely, 

Eric Baker 
Journal Production Manager 
MBoC Editorial Office 
mbc@ascb.org 

--------------------------------------------------------------------- 
Reviewer #2 (Remarks to the Author): 

My comments and concerns have been addressed. I now recommend acceptance of this manuscript. 
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