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Reviewer 1 

Thank you for the response to my initial review and your efforts to revise the manuscript 

- in particular the fact that isomers and covariates are now taken into account. However,

despite the substantial time since the first submission, the current version still has major

structural, methodological, and presentation issues:

- Lack of sufficient effort to address previous comments: The authors have made only

minimal revisions to the manuscript, and rather than focusing on improving the main

issues with the core of the method, the presentation and validation of its results, chose

to expand the application to other domains (protein) without providing robust evidence

to give confidence on the new results. The manuscript still lacks the necessary

contextualization and supporting data to fully illustrate its advantages and why it may be

better than competing baselines. Given the extended time since the initial submission, a

more substantial effort was expected.

- Poor presentation: The new figures, in particular the boxplots with R^2 values contain

excessive whitespace and compressing the values to a narrow range, making them

difficult to interpret. The presentation of different data splits does not add much value

(can be left in supplement), but that space could have been better use to make one

much clearer plot across splits. The compression of data visualization in the plots

prevents an adequate assessment of performance differences between methods,

leaving all the interpretation to the stars indicating p-value significance, which as I

commented earlier, can be dependent on various parameters and are not a robust way

to evaluate the performance competitively. Statement of the numeric performance

values for the compared methods are missing (e.g. mentioned in text or in tables),

making it impossible to objectively evaluate the effectiveness of the proposed approach.

The bottom rows of panels in Figure 2d and 2e present a y-axis that appears

meaningless, lacking clear labels and interpretation. The authors have to make a

considerably better effort to illustrate the performance of the methods in a objective and

quantitative way, and figures should be improved for clarity.

We have updated all main figures to display only a single train/test split per comparison, 

removed the p-value indicators, and reformatted the plots to allow for better visual 

comparison of the boxplots. We moved the box plots for the remaining train/test splits to 

the supplement. To summarize the results across five train/test splits, we included a 

heatmap illustrating the proportion of cases in which PerturbNet outperformed other 

methods. Additionally, we provide tables presenting the mean and median values of the 

evaluation metrics for each dataset to facilitate a clearer comparison between models. 

Authors' response



Fig. 2 PerturbNet predicts response to small molecule treatment. (a) Diagram of the chemical variational autoencoder 

(ChemicalVAE) architecture for encoding small molecules represented as SMILES strings. The network was trained on the ZINC 

dataset, consisting of approximately 250,000 drug-like molecules. No gene expression information is used for training the drug 

representation network. Note that a cell representation network is also trained on gene expression values (not shown here). (b) 

Visualization of PerturbNet predictions for two distinct perturbations from the LINCS-Drug dataset. The UMAP coordinates are 

computed from the latent spaces of the perturbation network (left) and the cell state network (right). The mapping function learned by 

the cINN is indicated with lines connecting the perturbation and cell state representations. The predicted cell state distributions are 

also indicated with contour lines. (c) Box plots of R² calculated on all genes and the top 50 differentially expressed genes (DEGs) in 

one test split of the LINCS-Drug dataset for chemCPA and PerturbNet with (-iso) and without stereoisomers shared between train and 

test sets. (d) Heatmap showing the proportion of train/test splits in which PerturbNet or ChemCPA (trained with stereoisomers) 

outperforms the same model trained without stereoisomers across five test splits of the LINCS-Drug dataset. "Outperforms" here 

means a significant difference by a one-sided Wilcoxon test. (e) Box plots of evaluation metrics in one test split of the LINCS-Drug 

dataset (plots for additional splits are shown in the supplement). (f) Box plots of evaluation metrics in one test split of the sci-Plex 

dataset (plots for additional splits are shown in the supplement). Some models are not displayed due to out-of-scale values for certain 

metrics.(g) Heatmap showing the proportion of train/test splits in which PerturbNet achieves significantly better performance (based 



on one-sided Wilcoxon tests) compared to competing models (columns) across five train/test splits of the sci-Plex and LINCS-Drug 

datasets. 



- Inconsistent performance: The performance of PerturbNet in unseen perturbations is

not consistently better than other baselines. This is particularly acute when not all genes

are considered, but a set of likely more relevant (and higher expressed) genes such

differentially expressed or with large effect (Fig. 5d, Figure S4, Figure 3c DEGs). A

linear model baseline for Fig. 2 is not shown. This demonstrates that baselines such as

linear models or KNNs can do comparatively well.

Following the reviewer’s comment, we have added a linear baseline model (both with and 

without incorporating covariates) to Fig. 2, and PerturbNet significantly outperforms this 

model. We further added new mean and median baselines following reviewer 2’s 

comments. 

We also think that our results are more impressive than what the reviewer suggests. Here 

is a summary of how the baseline models fare: 

- PerturbNet is statistically significantly better than every baseline model on the

SciPlex dataset (Fig. 2). The only exception is that the covariate-adjusted linear

model is comparable (not better) on 1 out of 5 train/test splits. If the metrics are

averaged across all 5 splits, PerturbNet achieves the best performance.

- PerturbNet is statistically significantly better than every baseline model on the

LINCS-Drug dataset (Fig. 2). The only exception is that the mean model achieves

comparable (not better) performance on 2 out of 5 train/test splits. If the metrics

are averaged across all 5 splits, PerturbNet achieves the best performance.

- PerturbNet is statistically significantly better than every baseline model on the

Norman dataset (Fig. 3). The only exception is that the KNN model achieves

comparable (not better) performance on 1 out of 5 train/test splits and the linear

model achieves comparable (not better) performance on 2 out of 5 train/test splits.

If the metrics are averaged across all 5 splits, PerturbNet achieves the best

performance.

- The KNN model outperforms PerturbNet on the Ursu dataset in 4 out of 5 train/test

splits (Fig. 4). PerturbNet outperforms all baselines on all splits in the Jorge dataset

(Fig. 4).



We note that PerturbNet outperforms current state-of-the-art methods across all of the 

train-test splits mentioned above (and there are no previous methods that can make 

predictions for Ursu and Jorge).  

We would also like to point out that previous studies have reported only single numbers 

rather than individual results from multiple train/test splits. The only reason the reviewer 

can raise this point is because we have been fully rigorous in reporting the results from 

every train/test split.  

We have also updated the visualizations for Fig. 2 , Fig. 3 and Fig. 4 (originally Fig.5)  and 

added tables to facilitate easier comparisons. 





Fig. 2 PerturbNet predicts response to small molecule treatment. (a) Diagram of the chemical variational autoencoder 

(ChemicalVAE) architecture for encoding small molecules represented as SMILES strings. The network was trained on the ZINC 

dataset, consisting of approximately 250,000 drug-like molecules. No gene expression information is used for training the drug 

representation network. Note that a cell representation network is also trained on gene expression values (not shown here). (b) 

Visualization of PerturbNet predictions for two distinct perturbations from the LINCS-Drug dataset. The UMAP coordinates are 

computed from the latent spaces of the perturbation network (left) and the cell state network (right). The mapping function learned by 

the cINN is indicated with lines connecting the perturbation and cell state representations. The predicted cell state distributions are 

also indicated with contour lines. (c) Box plots of R² calculated on all genes and the top 50 differentially expressed genes (DEGs) in 

one test split of the LINCS-Drug dataset for chemCPA and PerturbNet with (-iso) and without stereoisomers shared between train and 



test sets. (d) Heatmap showing the proportion of train/test splits in which PerturbNet or ChemCPA (trained with stereoisomers) 

outperforms the same model trained without stereoisomers across five test splits of the LINCS-Drug dataset. "Outperforms" here 

means a significant difference by a one-sided Wilcoxon test. (e) Box plots of evaluation metrics in one test split of the LINCS-Drug 

dataset (plots for additional splits are shown in the supplement). (f) Box plots of evaluation metrics in one test split of the sci-Plex 

dataset (plots for additional splits are shown in the supplement). Some models are not displayed due to out-of-scale values for certain 

metrics.(g) Heatmap showing the proportion of train/test splits in which PerturbNet achieves significantly better performance (based 

on one-sided Wilcoxon tests) compared to competing models (columns) across five train/test splits of the sci-Plex and LINCS-Drug 

datasets. 

Fig. 3 PerturbNet predicts response to genetic perturbation. (a) Diagram of the GenotypeVAE architecture. Perturbations are 

represented in terms of their gene ontology annotations. The network is trained on all one- and two-gene combinations (approximately 

177 million). (b) Box plots of R² values for unseen genetic perturbations, calculated on all genes and the top 50 differentially expressed 

genes (DEGs) in one test split of the Norman et al. dataset (plots for additional splits are in the supplement). "PerturbNet-raw-count" 

utilizes a zero-inflated negative binomial (ZINB) likelihood for the cell representation network, while "PerturbNet-normalized" employs 

a Gaussian likelihood. (c) Box plots of R² values for unseen genetic perturbations, calculated on all genes and the top 50 DEGs in 

one test split of the Norman et al. dataset. (d) Heatmap showing the fraction of train/test splits in which PerturbNet achieves 

significantly better performance (based on one-sided Wilcoxon tests) compared to competing models (columns) on the Norman et al. 

dataset. (e)–(f) Scatter plots of R² values for unseen genetic perturbations, calculated across all genes, the top 50 differentially 

expressed genes (DEGs), and large-effect genes from the Norman et al. dataset. Data points are aggregated from all five test splits. 

Different colors represent the "number of seen genes". Labels such as "0/1" indicate that the test perturbation affects one unseen 



gene, while "0/2" indicates two unseen genes are perturbed. "1/2" denotes that two genes are perturbed, but one of the target effects 

has already been observed independently or in combination with other genetic perturbations. 

Fig. 4 PerturbNet predicts response to coding sequence mutation. (a) Diagram of the approach for training the representation 

network for coding sequence mutations. Each perturbation is an amino acid sequence edited by CRISPR. We used an evolutionary 

scale modeling (ESM) transformer pre-trained on the UniParc database, which contains 250 million sequences. (b) Workflow for 

predicting the effects of all possible point coding variants along a specific protein sequence. PerturbNet is trained using all available 

coding variants, and then used to generate cell state distributions for every possible protein variant at each position within the 

sequence. (c) Bar plots showing the cell type proportions (left) and the mean volume changes induced by coding variants (right) for 

the three predicted variant clusters along the GATA1 sequences. (d) Box plots of R² values for unseen genetic perturbations (coding 

variants), calculated on large-effect genes in the datasets from Ursu et al. (TP53 + KRAS) and Jorge et al. (GATA1). The median 

model is not shown for Jorge et al. because it produces out-of-range values.  (e) Heatmap showing the proportion of train/test splits 

for which PerturbNet significantly outperforms (based on one-sided Wilcoxon tests) other models (columns). (f) UMAP visualization 

of predicted cell distributions for all possible point coding variants and observed coding variants on the GATA1 protein, with three 

distinct perturbation clusters highlighted. (g) Cell density of each perturbation cluster in the UMAP. (h) The top 10 predicted large-

effect coding variants are located at or near critical GATA1-DNA interacting regions. 



- Insufficient technical details on methodology: While there has been some

improvement, the technical descriptions remain vague. Several methodological

statements are ambiguous, preventing reproducibility. For example, "Data were

preprocessed using Scanpy" lacks details on the specific preprocessing steps,

normalization, or parameter choices. "Test set perturbations were at least partially

unseen during training" is imprecise and requires clarification on the extent to which

perturbations were unseen and how this was ensured. The description of model

training, hyperparameter selection, and evaluation criteria is still too high-level and

should be expanded with explicit details.

We have added these details to the Methods section, including the specific parameters 

used in Scanpy and the steps taken to create the split for the Norman et al. dataset. In 

detail, we add the code we used to preprocessed the dataset in the methods: 

We also clarify the steps of creating test splits in Norman dataset: “To construct our test 

set, we randomly selected three different types of perturbations: (1) one gene perturbed 

and one gene unobserved; (2) two genes perturbed and one gene unobserved; and (3) 

two genes perturbed and two genes unobserved. This ensures that all test perturbations 

contain one or more unobserved gene targets.” 

For model training and hyperparameter selection, in addition to improving the original 

text descriptions, we also created tables to summarize the parameters for each model, 

which are shown at the bottom of this section. 

For evaluation criteria, we improved the text descriptions and added formulas for each 

metric. We also included the scanpy function calls used to select differentially 

expressed genes. 











- Generalization of the generated profiles: Thank you for the clarification on how the

sampling is performed. In the notebooks provided (https://github.com/welch-

lab/PerturbNet/blob/main/notebooks/Tutorial_PerturbNet_coding_variants.ipynb,

https://github.com/welch-

lab/PerturbNet/blob/main/notebooks/Tutorial_PerturbNet_Genetic.ipynb) it is possible to

see areas of real data (in the UMAP plots) which are not well covereed by the

generated profiles. Investigating these could give us a better understanding of the

limitations of the method.

The UMAPs of predicted and observed data are in fact very well-mixed, indicating that 

PerturbNet is accurately modeling the data. See these plots:  

 Umap in genetic perturbation notebook 

 Umap in coding variants perturbation notebook 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fwelch-lab%2FPerturbNet%2Fblob%2Fmain%2Fnotebooks%2FTutorial_PerturbNet_coding_variants.ipynb&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172652874%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=ksBQRq9KYoHTM4PFnYQlgAjrJL98FsVAyflCdc6LeAc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fwelch-lab%2FPerturbNet%2Fblob%2Fmain%2Fnotebooks%2FTutorial_PerturbNet_coding_variants.ipynb&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172652874%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=ksBQRq9KYoHTM4PFnYQlgAjrJL98FsVAyflCdc6LeAc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fwelch-lab%2FPerturbNet%2Fblob%2Fmain%2Fnotebooks%2FTutorial_PerturbNet_Genetic.ipynb&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172667605%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=E7smuubOlEvS1agEqHMY14SK6QTvuZI%2BHIbUH5IXAww%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fwelch-lab%2FPerturbNet%2Fblob%2Fmain%2Fnotebooks%2FTutorial_PerturbNet_Genetic.ipynb&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172667605%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=E7smuubOlEvS1agEqHMY14SK6QTvuZI%2BHIbUH5IXAww%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fwelch-lab%2FPerturbNet%2Fblob%2Fmain%2Fnotebooks%2FTutorial_PerturbNet_Genetic.ipynb&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172667605%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=E7smuubOlEvS1agEqHMY14SK6QTvuZI%2BHIbUH5IXAww%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fwelch-lab%2FPerturbNet%2Fblob%2Fmain%2Fnotebooks%2FTutorial_PerturbNet_Genetic.ipynb&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172667605%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=E7smuubOlEvS1agEqHMY14SK6QTvuZI%2BHIbUH5IXAww%3D&reserved=0


Perhaps the reviewer is referring to the plot showing different perturbation effects (such 

as the one below). This plot is supposed to show different distributions to highlight 

perturbation-induced cell state shifts. The real cells (shown in gray on the background) 

represent the full spectrum of cell states in the dataset, while an individual perturbation 

(blue or red in this figure) occupies a subset of the cell state landscape. 

Example visualization of PerturbNet predictions for two distinct perturbations from the LINCS-Drug dataset. 

- Organization and writing: The manuscript remains poorly structured, with key

methodological details dispersed in a way that makes comprehension challenging. The

flow of information should be improved to guide the reader more effectively through the

motivation, methodology, results, and implications.

We modified the presentation of the methodology in the main text to summarize the 

architectures used in a single place and in a top-down fashion, referring to the methods 

section for further details. This makes it easier to parse the presentation of the 

subsequent result sections. 

Reviewer #1 (Remarks on code availability): 

Python 3.7 is no longer supported as of June 27, 2023. To maximize the adoption and 

maintainability of source code, I would recommended updating to a later version of 

Python (3.13 is the latest released version, but anything above 3.10 is still relatively 



modern). Docunmentation of the programmatic interface beyond the notebooks would 

also provide a better way to increase adoption of the method. 

We rewrote all of the tensorflow parts of the code in PyTorch, upgraded to a recent 

Python version, and added Sphinx autodocs. The ReadTheDocs page is here:  

https://perturbnet.readthedocs.io/en/latest/ 

Reviewer 2 

I think the authors have strengthened their case that this method is currently the state-

of-the-art for perturbation prediction, which is proving to be a difficult problem. This 

includes addressing comparison to published methods and addressing some of the 

concerns raised by recent preprints that have highlighted that these models are often 

defeated by simple baselines. The paper is also quite easy to read (and in fact could 

probably be shortened without losing much). 

One challenge is that the absolute improvements relative to simpler baselines are not 

that large. E.g., a k-nn model performs well in Figs. 2d and 6d and a linear model 

performs well in Fig. 3c, in line with the preprints. This is despite these models having 

no access to the side information implicit in the representations used in PerturbNet. 

Nevertheless, it does seem to outperform them most of the time, which does seem to 

move the needle in the field. 

Given these modest improvements relative to baselines, it’s not entirely clear what new 

capabilities PerturbNet unlocks in its current form. As the authors state, this may be 

partly due to the limited existing datasets for training, which I do suspect will improve 

quickly. A separate advantage is that the architecture here is simple and easily 

extendable in the future, so perhaps learning better representations or encoding more 

information at this step is a path to better predictive power. I do see and acknowledge 

the potential, and it's possible this architecture is the right direction to focus. 

We would like to emphasize that we are the first to show that effects of protein-coding 

mutations on global gene expression can be predicted from the mutated protein 

sequence. This is an important qualitative contribution beyond the quantitative bump in 

performance that we show. 

I think if the authors can truly establish that their method is the state-of-the-art then it is 

a valuable advance, as defeating simple baselines has proven difficult. This requires a 

handful of additional comparisons that I don't think are particularly onerous to carry out. 

https://perturbnet.readthedocs.io/en/latest/


Otherwise, I think this work is suitable for a more technical journal as this field continues 

to develop. 

Specific comments: 

A recent preprint (A systematic comparison of computational methods for expression 

forecasting, https://doi.org/10.1101/2023.07.28.551039) introduced new baselines that 

outperform the linear one used here, including mean and median. It is also packaged in 

a github repository, which I think should make comparisons easy to perform: 

https://github.com/ekernf01/perturbation_benchmarking/. Can you please show 

improvement of PerturbNet relative to the mean/median baselines? 

We have computed these additional baselines, and PerturbNet outperforms them. 

Heatmap showing the proportion of train/test splits in which PerturbNet achieves significantly better performance (based 

on the one-sided Wilcoxon tests) compared to competing models (columns) across five train/test splits of (a) sci-Plex and 

LINCS-Drug dataset. (b) Norman et al. dataset. (c) Ursu et al. and Jorge et al. dataset. 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1101%2F2023.07.28.551039&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172682286%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=OkWEVO0ZeXxzHKEVUrUppf6RtOPIT2dQWjQgZeorWlU%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1101%2F2023.07.28.551039&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172682286%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=OkWEVO0ZeXxzHKEVUrUppf6RtOPIT2dQWjQgZeorWlU%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fekernf01%2Fperturbation_benchmarking%2F&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172696930%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2BfPwA4DJfDP6D1a7%2Fx%2Fbf3SQnuGJCbAkHPcZyaiH5IE%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fekernf01%2Fperturbation_benchmarking%2F&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172696930%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2BfPwA4DJfDP6D1a7%2Fx%2Fbf3SQnuGJCbAkHPcZyaiH5IE%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fekernf01%2Fperturbation_benchmarking%2F&data=05%7C02%7Cwelchjd%40med.umich.edu%7Cd54eae8cb88a408de13e08dd4fc8d48f%7C1f41d613d3a14ead918d2a25b10de330%7C0%7C0%7C638754446172696930%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=%2BfPwA4DJfDP6D1a7%2Fx%2Fbf3SQnuGJCbAkHPcZyaiH5IE%3D&reserved=0


Boxplots of evaluation metrics on the LINCS-Drug and sci-Plex datasets. (a) Comparison between PerturbNet and 

ChemCPA trained with and without stereoisomers. (b) Benchmark results on the LINCS-Drug dataset. (c) Benchmark 

results on the sci-Plex dataset. 



Boxplots of evaluation metrics on the genetic perturbation datasets. (a) Comparison between PerturbNet trained on raw 

counts and on normalized expression. (b) Benchmark results on the Norman et al. dataset. (c) Benchmark results on the 

Ursu et al. and Jorge et al. datasets. 

I am still concerned about Figure 4. As noted in my previous review, I don’t have 

technical expertise to comment deeply here, but I just don’t think it makes sense to 

decompose the function of small molecules atom by atom in this manner. What is the 

physical interpretation of these scores supposed to be? Most small molecules interact 

non-specifically with many binding partners. Are predictions for stereoisomers or 

structurally similar molecules concordant? I am wondering if the authors would be 

willing to discard or deemphasize this portion of the aper. Otherwise, I think it should be 

evaluated by a chemist. Alternatively, it seems like a similar case for interpretability 



could instead be made with the data in Figure 6 where at least there is a structural 

interpretation. 

We have significantly de-emphasized the discussion of the interpretability analysis and 

moved the main figure to a supplementary figure.  



21st May 20251st Editorial Decision

21st May 2025 

Manuscript Number: MSB-2025-13097 
Title: PerturbNet predicts single-cell responses to unseen chemical and genetic perturbations 

Dear Dr Welch, 

Thank you for the submission of your reviewed and revised manuscript to Molecular Systems Biology. As discussed, we
consulted an expert advisor to assess whether the reviewer concerns had been sufficiently addressed and if they agreed that the
manuscript was suitable for Molecular Systems Biology. I am pleased to inform you that the advisor was supportive, finding the
overall goal of the manuscript and method very important, and we will be able to accept your manuscript pending the following
final amendments: 

1) Please download the EMBO Press "Author Checklist" and complete all relevant questions. This file should be uploaded with
your submission. This file can be downloaded from our website at:
https://www.embopress.org/page/journal/17444292/authorguide
2) We note that currently Yuxuan Song is listed as an author in the manuscript but has not been included in the manuscript
submission system as an author. Please double check this and ensure that both the manuscript and our submission system
have the same authors listed.
3) Please upload the manuscript as a .docx formatted version of the manuscript text (including legends for main figures, EV
figures and tables) with no track changes. Alternatively you may submit the manuscript in LaTeX format.
4) In the main manuscript file, please include keywords to max. 5.
5) Please remove the Code Availability section and include the information in the Data availability section, formatted according
to the example below and only including newly generated code/datasets:
"The datasets and computer code produced in this study are available in the following databases:
- Chip-Seq data: Gene Expression Omnibus GSE46748 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46748)
- Modeling computer scripts: GitHub (https://github.com/SysBioChalmers/GECKO/releases/tag/v1.0)
- [data type]: [full name of the resource] [accession number/identifier] ([doi or URL or identifiers.org/DATABASE:ACCESSION])"
6) Please rename "Competing Interests" to "Disclosure and competing interests statement". We updated our journal's competing
interests policy in January 2022 and request authors to consider both actual and perceived competing interests. Please review
the policy https://www.embopress.org/competing-interests and update your competing interests if necessary.
7) Author contributions: Please remove it from the manuscript and specify author contributions in our submission system.
CRediT has replaced the traditional author contributions section because it offers a systematic machine-readable author
contributions format that allows for more effective research assessment. You are encouraged to use the free text boxes beneath
each contributing author's name to add specific details on the author's contribution. More information is available in our guide to
authors:
https://www.embopress.org/page/journal/17574684/authorguide#authorshipguidelines
8) References: Please correct the reference citation in the reference list to be alphabetical (not numerical). Where there are
more than 10 authors on a paper, only the first 10 should be listed, followed by "et al.". Please check "Author Guidelines" for
more information.
https://www.embopress.org/page/journal/17574684/authorguide#referencesformat
9) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at .
10) Data not shown: We do not allow statements/conclusions with "data not shown". As per our guidelines, on "Unpublished
Data" the journal does not permit citation of "Data not shown". All data referred to in the paper should be displayed in the main
or Expanded View figures. Please remove from pages 8 and 17.
11) All Materials and Methods need to be described in the main text using our 'Structured Methods' format. According to this
format, the Methods section includes a Reagents and Tools Table (listing key reagents, experimental models, software and
relevant equipment and including their sources and relevant identifiers) followed by a Methods and Protocols section describing
the methods, ideally using a step-by-step protocol format. The aim is to facilitate adoption of the methodologies across labs.
Please download and fill our Reagents and Tools Table template (.docx), which you can find in our author guidelines:
https://www.embopress.org/page/journal/14693178/authorguide#structuredmethods.
When submitting your revised manuscript, please do not include the Reagents and Tools Table in the Methods section of the
manuscript but upload it as a separate file choosing the file type "Reagent Table".
An example of a Method paper with Structured Methods can be found here:
https://www.embopress.org/doi/10.15252/msb.20178071. "



12) Please place individual sections of the manuscript in the following order: Title page - Abstract & Keywords - Introduction -
Results - Discussion - Methods - Data Availability - Acknowledgements - Disclosure and Competing Interests Statement -
References - Figure Legends - Expanded View Figure Legends. 
13) For the figures and figure legends, please take care of the following: 
- Please remove all figures from main manuscript file and leave only main figure legends placed after the references. If you
would like to do so, some of the supplementary figures can be made into Expanded View figures. In this case, each figure will
still need to fit onto one page and be renamed as Figure EV1, etc. Please ensure that the callouts are also updated in the main
manuscript. For EV figures the legends should stay in the manuscript, with the heading Expanded View Figures Legends, and
placed after the main figure legends. The remaining supplementary figures can be compiled into the Appendix file (ensuring that
the callouts are updated appropriately, see more below). Main figures and any EV figures should be uploaded as individual,
high-resolution files. Please check "Author Guidelines" for more information:
https://www.embopress.org/page/journal/17574684/authorguide#figureformat 
- Please note that the box plots need to be defined in terms of minima, maxima, centre, bounds of box and whiskers, and
percentile in the legends of figures 2C, E, F; 3B, C; 4D 
- Please note that information related to n is missing in the legends of figures 2C, E, F; 3B, C; 4D 
14) Appendix file: Please upload the Appendix as a single PDF containing all of the supplementary figures and tables (no
separate image files are needed) including a title page with "Appendix for + manuscript title" and a Table of Contents with page
numbers. Please also ensure the word "Appendix" is included in all labels for Appendix Figures and Appendix Tables including in
the Table of Contents and in the callouts in the main manuscript. 
15) Funding: Please ensure that all funding sources included in the manuscript are entered the same into the manuscript
submission system. Currently there is a mismatch between grant number R01HG101883 in the manuscript versus
R01HG010883 in our submission system. In addition, U01HG011952 is missing from our submission system. 
16) Synopsis: 
- Synopsis image: Please provide a graphic that summarises the main findings of the manuscript on a glance and upload it as a
high-resolution jpeg file 550 pixels wide x (300-600) pixels high. 
- Synopsis text: Please provide a short standfirst (maximum of 300 characters, including space), limit the bullet points to max. 5
and upload it as a separate .doc file. Please write the bullet points to summarise the key NEW findings. They should be
designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion of key acronyms and
quantitative information (maximum of 30 words / bullet point). Please use the passive voice. 
- Please check your synopsis text and image before submission with your revised manuscript. Please be aware that in the proof
stage minor corrections only are allowed (e.g., typos). 
17) Source Data: Please ensure that a completed Source Data checklist is uploaded as a Related Manuscript File. Source Data
should be organized as a single source data file (zipped) per figure for main figures (all EV and/or Appendix figure Source Data
can be included in a single folder), with the panels clearly visible in the folder structure instead of a single excel file for all Source
Data. e.g. all the Source data files for figure 1 need to be saved in a single folder and this needs to be zipped and then uploaded
as "SD figure 1.zip" file. 
18) As part of the EMBO Publications transparent editorial process initiative (see our policy here:
https://www.embopress.org/transparent-process#Review_Process), Molecular Systems Biology will publish online a Peer
Review File (PRF) to accompany accepted manuscripts. This file will be published in conjunction with your paper and will include
the anonymous referee reports, your point-by-point response and all pertinent correspondence relating to the manuscript. Let us
know whether you agree with the publication of the PRF and as here, if you want to remove or not any figures from it prior to
publication. Please note that the Authors checklist will be published at the end of the PRF. 
19) After your paper is published, we may promote it on social media. If you have any handles or hashtags for Bluesky you would
like included, please let us know. 
20) Please provide a point-by-point letter INCLUDING my comments and your detailed responses (as Word file). 

I look forward to reading a new revised version of your manuscript as soon as possible. 

Yours sincerely, 

Poonam Bheda, PhD 
Scientific Editor 
Molecular Systems Biology 

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

If you do choose to resubmit, please click on the link below to submit the revision online before 20th Jun 2025. 

https://msb.msubmit.net/cgi-bin/main.plex 

IMPORTANT: When you send your revision, we will require the following items: 
1. the manuscript text in LaTeX, RTF or MS Word format 



2. a letter with a detailed description of the changes made in response to the referees. Please specify clearly the exact places in
the text (pages and paragraphs) where each change has been made in response to each specific comment given 

3. three to four 'bullet points' highlighting the main findings of your study 

4. a short 'blurb' text summarizing in two sentences the study (max. 250 characters) 

5. a 'thumbnail image' (550px width and max 400px height, Illustrator, PowerPoint or jpeg format), which can be used as 'visual
title' for the synopsis section of your paper. 

6. Please include an author contributions statement after the Acknowledgements section (see
https://www.embopress.org/page/journal/17444292/authorguide#manuscriptpreparation) 

7. Please complete the CHECKLIST available at (https://bit.ly/EMBOPressAuthorChecklist). 
Please note that the Author Checklist will be published alongside the paper as part of the transparent process
(https://www.embopress.org/page/journal/17444292/authorguide#transparentprocess). 

8. When assembling figures, please refer to our figure preparation guideline in order to ensure proper formatting and readability
in print as well as on screen: 
https://bit.ly/EMBOPressFigurePreparationGuideline 
See also figure legend guidelines: https://www.embopress.org/page/journal/17444292/authorguide#figureformat 

9. Please note that corresponding authors are required to supply an ORCID ID for their name upon submission of a revised
manuscript (EMBO Press signed a joint statement to encourage ORCID adoption).
(https://www.embopress.org/page/journal/17444292/authorguide#editorialprocess) 
Currently, our records indicate that the ORCID for your account is 0000-0002-5869-2391.

Please click the link below to modify this ORCID:
Link Not Available 

10. Include a Reagents and Tools Table as part of the Methods section, which can be downloaded from our author guidelines
(https://www.embopress.org/page/journal/17444292/authorguide#structuredmethods) 

As a matter of course, please make sure that you have correctly followed the instructions for authors as given on the submission
website. 

*** PLEASE NOTE *** As part of the EMBO Press transparent editorial process initiative (see our Editorial at
https://dx.doi.org/10.1038/msb.2010.72 , Molecular Systems Biology will publish online a Review Process File to accompany
accepted manuscripts. When preparing your letter of response, please be aware that in the event of acceptance, your cover
letter/point-by-point document will be included as part of this File, which will be available to the scientific community. More
information about this initiative is available in our Instructions to Authors. If you have any questions about this initiative, please
contact the editorial office (msb@embo.org). 
----------------------------------------------------------------------------



1) Please download the EMBO Press "Author Checklist" and complete all relevant questions.

This file should be uploaded with your submission. This file can be downloaded from our

website at: https://www.embopress.org/page/journal/17444292/authorguide

2) We note that currently Yuxuan Song is listed as an author in the manuscript but has not been

included in the manuscript submission system as an author. Please double check this and

ensure that both the manuscript and our submission system have the same authors listed.

We corrected this by including Yuxuan Song in the submission system.

3) Please upload the manuscript as a .docx formatted version of the manuscript text (including

legends for main figures, EV figures and tables) with no track changes. Alternatively you may

submit the manuscript in LaTeX format.

We uploaded the LaTeX version of the manuscript.

4) In the main manuscript file, please include keywords to max. 5.

According to the EMBO guidelines

(https://www.embopress.org/page/journal/17444292/authorguide) we have added 5 keywords and

separated them by “/”. They are: deep generative models / genome editing / high-throughput

screening / perturbation prediction / single-cell transcriptomics.

5) Please remove the Code Availability section and include the information in the Data

availability section, formatted according to the example below and only including newly

generated code/datasets:

"The datasets and computer code produced in this study are available in the following

databases:

- Chip-Seq data: Gene Expression Omnibus GSE46748

(https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46748)

- Modeling computer scripts: GitHub

(https://github.com/SysBioChalmers/GECKO/releases/tag/v1.0)

- [data type]: [full name of the resource] [accession number/identifier] ([doi or URL or

identifiers.org/DATABASE:ACCESSION])"

We have merged sections and reformatted to align with the example. 

6) Please rename "Competing Interests" to "Disclosure and competing interests statement". We

updated our journal's competing interests policy in January 2022 and request authors to

consider both actual and perceived competing interests. Please review the policy

https://www.embopress.org/competing-interests and update your competing interests if

necessary. 

We have renamed the section. The competing interests statement stays the same. 

7) Author contributions: Please remove it from the manuscript and specify author contributions

in our submission system. CRediT has replaced the traditional author contributions section

3rd Jun 20251st Authors' Response to Reviewers

https://www.embopress.org/page/journal/17444292/authorguide
http://www.embopress.org/page/journal/17444292/authorguide
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46748
https://github.com/SysBioChalmers/GECKO/releases/tag/v1.0
http://identifiers.org/DATABASE:ACCESSION%5D
https://www.embopress.org/competing-interests


because it offers a systematic machine-readable author contributions format that allows for 

more effective research assessment. You are encouraged to use the free text boxes beneath 

each contributing author's name to add specific details on the author's contribution. More 

information is available in our guide to authors: 

https://www.embopress.org/page/journal/17574684/authorguide#authorshipguidelines 

We have removed the section and specified the author contributions in the online manuscript 

system. 

8) References: Please correct the reference citation in the reference list to be alphabetical (not

numerical). Where there are more than 10 authors on a paper, only the first 10 should be listed,

followed by "et al.". Please check "Author Guidelines" for more information.

https://www.embopress.org/page/journal/17574684/authorguide#referencesformat

We have corrected the reference citations to be alphabetical in “author + year” format. 

9) Our journal encourages inclusion of *data citations in the reference list* to directly cite

datasets that were re-used and obtained from public databases. Data citations in the article text

are distinct from normal bibliographical citations and should directly link to the database records

from which the data can be accessed. In the main text, data citations are formatted as follows:

"Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017".

In the Reference list, data citations must be labeled with "[DATASET]". A data reference must

provide the database name, accession number/identifiers and a resolvable link to the landing

page from which the data can be accessed at the end of the reference. Further instructions are

available at https://www.embopress.org/page/journal/17574684/authorguide#referencesformat.

We have updated the reference list and labeled them following the guidelines. The preprint is 

also labeled with [PREPRINT]. 

10) Data not shown: We do not allow statements/conclusions with "data not shown". As per our

guidelines, on "Unpublished Data" the journal does not permit citation of "Data not shown". All

data referred to in the paper should be displayed in the main or Expanded View figures. Please

remove from pages 8 and 17.

Thank you for pointing that out. The data were actually used when generating the figure; we 

were simply pointing out that all of the values for some samples fall outside the axis limits. We 

have rephrased the figure legends to avoid the impression that the data are not shown. For the 

figures from page 8 and page 17, we replaced the legend with “The y axis is truncated at 0.” We 

have also included these data in our source data files. 

11) All Materials and Methods need to be described in the main text using our 'Structured

Methods' format. According to this format, the Methods section includes a Reagents and Tools

Table (listing key reagents, experimental models, software and relevant equipment and

including their sources and relevant identifiers) followed by a Methods and Protocols section

https://www.embopress.org/page/journal/17574684/authorguide#authorshipguidelines
https://www.embopress.org/page/journal/17574684/authorguide#referencesformat
https://www.embopress.org/page/journal/17574684/authorguide#referencesformat


describing the methods, ideally using a step-by-step protocol format. The aim is to facilitate 

adoption of the methodologies across labs. 

Please download and fill our Reagents and Tools Table template (.docx), which you can find in 

our author guidelines: 

https://www.embopress.org/page/journal/14693178/authorguide#structuredmethods. 

When submitting your revised manuscript, please do not include the Reagents and Tools Table 

in the Methods section of the manuscript but upload it as a separate file choosing the file type 

"Reagent Table". 

An example of a Method paper with Structured Methods can be found here: 

https://www.embopress.org/doi/10.15252/msb.20178071. " 

We have filled the form and uploaded it as a separate .docx file. 

12) Please place individual sections of the manuscript in the following order: Title page -

Abstract & Keywords - Introduction - Results - Discussion - Methods - Data Availability -

Acknowledgements - Disclosure and Competing Interests Statement - References - Figure

Legends - Expanded View Figure Legends.

We have adjusted the order of sections according to the order you commented. According to the 

author guidelines we also need to move the main tables to the bottom of the manuscript. So we 

created an extra “Tables” section after “Figure Legends” to present the main tables. 

13) For the figures and figure legends, please take care of the following:

- Please remove all figures from main manuscript file and leave only main figure legends placed

after the references. If you would like to do so, some of the supplementary figures can be made

into Expanded View figures. In this case, each figure will still need to fit onto one page and be

renamed as Figure EV1, etc. Please ensure that the callouts are also updated in the main

manuscript. For EV figures the legends should stay in the manuscript, with the heading

Expanded View Figures Legends, and placed after the main figure legends. The remaining

supplementary figures can be compiled into the Appendix file (ensuring that the callouts are

updated appropriately, see more below). Main figures and any EV figures should be uploaded

as individual, high-resolution files. Please check "Author Guidelines" for more information:

https://www.embopress.org/page/journal/17574684/authorguide#figureformat

- Please note that the box plots need to be defined in terms of minima, maxima, centre, bounds

of box and whiskers, and percentile in the legends of figures 2C, E, F; 3B, C; 4D

- Please note that information related to n is missing in the legends of figures 2C, E, F; 3B, C;

4D

We have added the sentences below to the figure legends for Fig. 2, 3, and 4 to define the box 

plots: “for all box plots in this panel, the box plots show the median (center line), the 25th and 

75th percentiles (box bounds), and 1.5× the interquartile range (whiskers). Points beyond the 

whiskers are plotted as outliers.” 

We have added sample size n for each boxplot in the legends. 

For each figure, we also changed the labels to upper case according to the author guidelines. 

https://www.embopress.org/page/journal/14693178/authorguide#structuredmethods
https://www.embopress.org/doi/10.15252/msb.20178071
https://www.embopress.org/page/journal/17574684/authorguide#figureformat


14) Appendix file: Please upload the Appendix as a single PDF containing all of the

supplementary figures and tables (no separate image files are needed) including a title page

with "Appendix for + manuscript title" and a Table of Contents with page numbers. Please also

ensure the word "Appendix" is included in all labels for Appendix Figures and Appendix Tables

including in the Table of Contents and in the callouts in the main manuscript.

We have added the word “Appendix” for all of the supplementary figures and tables and in the 

callouts in the main manuscript. We have separated the appendix to the main text and added 

the tables of content contents with page numbers. 

15) Funding: Please ensure that all funding sources included in the manuscript are entered the

same into the manuscript submission system. Currently there is a mismatch between grant

number R01HG101883 in the manuscript versus R01HG010883 in our submission system. In

addition, U01HG011952 is missing from our submission system.

We have updated the funding listed in the paper and submission system. The grants are now 

correctly cited. 

16) Synopsis:

- Synopsis image: Please provide a graphic that summarises the main findings of the

manuscript on a glance and upload it as a high-resolution jpeg file 550 pixels wide x (300-600)

pixels high.

- Synopsis text: Please provide a short standfirst (maximum of 300 characters, including space),

limit the bullet points to max. 5 and upload it as a separate .doc file. Please write the bullet

points to summarise the key NEW findings. They should be designed to be complementary to

the abstract - i.e. not repeat the same text. We encourage inclusion of key acronyms and

quantitative information (maximum of 30 words / bullet point). Please use the passive voice.



PerturbNet is a generative AI model that can predict shifts in cell state—changes in 

overall gene expression—in response to multiple types of unseen cellular perturbations. 

● PerturbNet uses a flexible framework to “mix and match” neural networks and

predict effects of chemical, gene knockdown, gene overexpression, and DNA

sequence mutations.

● Despite being an all-in-one model, PerturbNet shows competitive performance

with previous methods tailored to predict either chemical or genetic effects

● PerturbNet accurately predicts gene expression changes induced by coding

sequence mutations in TP53, KRAS, and GATA1.

● An in silico screen of all possible single amino acid substitutions in GATA1

identifies candidates likely to modify erythroid cell differentiation.



- Please check your synopsis text and image before submission with your revised manuscript.

Please be aware that in the proof stage minor corrections only are allowed (e.g., typos).

17) Source Data: Please ensure that a completed Source Data checklist is uploaded as a

Related Manuscript File. Source Data should be organized as a single source data file (zipped)

per figure for main figures (all EV and/or Appendix figure Source Data can be included in a

single folder), with the panels clearly visible in the folder structure instead of a single excel file

for all Source Data. e.g. all the Source data files for figure 1 need to be saved in a single folder

and this needs to be zipped and then uploaded as "SD figure 1.zip" file.

18) As part of the EMBO Publications transparent editorial process initiative (see our policy

here: https://www.embopress.org/transparent-process#Review_Process), Molecular Systems

Biology will publish online a Peer Review File (PRF) to accompany accepted manuscripts. This

file will be published in conjunction with your paper and will include the anonymous referee

reports, your point-by-point response and all pertinent correspondence relating to the

manuscript. Let us know whether you agree with the publication of the PRF and as here, if you

want to remove or not any figures from it prior to publication. Please note that the Authors

checklist will be published at the end of the PRF.

We agree with the publication of the PRF. No changes are needed. 

19) After your paper is published, we may promote it on social media. If you have any handles

or hashtags for Bluesky you would like included, please let us know.

Twitter handles: @LabWelch, @WeizhouQ18748

LinkedIn profiles: https://www.linkedin.com/in/joshua-welch-12360790/

https://www.linkedin.com/in/weizhou-qian-a81398246/

20) Please provide a point-by-point letter INCLUDING my comments and your detailed

responses (as Word file).

https://www.embopress.org/transparent-process#Review_Process
https://www.linkedin.com/in/joshua-welch-12360790/
https://www.linkedin.com/in/weizhou-qian-a81398246/


17th Jun 20251st Revision - Editorial Decision

17th Jun 2025 
Manuscript number: MSB-2025-13097R 
Title: PerturbNet predicts single-cell responses to unseen chemical and genetic perturbations 

Dear Dr Welch, 

Thank you again for sending us your revised manuscript. We are now satisfied with the modifications made and I am pleased to
inform you that your paper has been accepted for publication. 

Your manuscript will be processed for publication by EMBO Press. It will be copy edited and you will receive page proofs prior to
publication. Please note that you will be contacted by Springer Nature Author Services to complete licensing and payment
information. 

You may qualify for financial assistance for your publication charges - either via a Springer Nature fully open access agreement
or an EMBO initiative. Check your eligibility: https://www.embopress.org/page/journal/17444292/authorguide#chargesguide 

Should you be planning a Press Release on your article, please get in contact with embo_production@springernature.com as
early as possible in order to coordinate publication and release dates. 

If you have any questions, please do not hesitate to contact the Editorial Office. Thank you for your contribution to Molecular
Systems Biology. 

Yours sincerely, 

Sincerely, 

Poonam Bheda, PhD 
Scientific Editor 
Molecular Systems Biology 

------- 

>>> Please note that it is Molecular Systems Biology policy for the transcript of the editorial process (containing referee reports
and your response letter) to be published as an online supplement to each paper. If you do NOT want this, you will need to
inform the Editorial Office via email immediately. More information is available here: https://www.embopress.org/transparent-
process#Review_Process



EMBO Press Author Checklist

USEFUL LINKS FOR COMPLETING THIS FORM

The EMBO Journal - Author Guidelines

EMBO Reports - Author Guidelines

Molecular Systems Biology - Author Guidelines

EMBO Molecular Medicine - Author Guidelines

Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for figures

1. Data

The data shown in figures should satisfy the following conditions:

➡

➡
➡
➡
➡

2. Captions

➡
➡
➡
➡
➡

➡

➡
➡ definitions of statistical methods and measures:

- are tests one-sided or two-sided?
- are there adjustments for multiple comparisons?
- exact statistical test results, e.g., P values = x but not P values < x;
- definition of ‘center values’ as median or average;
- definition of error bars as s.d. or s.e.m. 

Materials

Newly Created Materials
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

New materials and reagents need to be available; do any restrictions 

apply?
Not Applicable

Antibodies
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

For antibodies provide the following information:

- Commercial antibodies: RRID (if possible) or supplier name, catalogue 

number and or/clone number

- Non-commercial: RRID or citation

Not Applicable

DNA and RNA sequences
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Short novel DNA or RNA including primers, probes: provide the 

sequences.
Not Applicable

Cell materials
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Cell lines: Provide species information, strain. Provide accession number 

in repository OR supplier name, catalog number, clone number, and/OR 

RRID.

Not Applicable

Primary cultures: Provide species, strain, sex of origin, genetic 

modification status.
Not Applicable

Report if the cell lines were recently authenticated (e.g., by STR profiling) 

and tested for mycoplasma contamination.
Not Applicable

Experimental animals
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Laboratory animals or Model organisms: Provide species, strain, sex, 

age, genetic modification status. Provide accession number in repository 

OR supplier name, catalog number, clone number, OR RRID.

Not Applicable

Animal observed in or captured from the field: Provide species, sex, 

and age where possible.
Not Applicable

Please detail housing and husbandry conditions. Not Applicable

Plants and microbes
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Plants: provide species and strain, ecotype and cultivar where relevant, 

unique accession number if available, and source (including location for 

collected wild specimens).

Not Applicable

Microbes: provide species and strain, unique accession number if 

available, and source.
Not Applicable

Human research participants
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If collected and within the bounds of privacy constraints report on age, sex 

and gender or ethnicity for all study participants.
Not Applicable

Core facilities
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If your work benefited from core facilities, was their service mentioned in 

the acknowledgments section?
Not Applicable
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Study protocol
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If study protocol has been pre-registered, provide DOI in the 

manuscript. For clinical trials, provide the trial registration number OR cite 

DOI.

Not Applicable

Report the clinical trial registration number (at ClinicalTrials.gov or 

equivalent), where applicable.
Not Applicable

Laboratory protocol 
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Provide DOI OR other citation details if external detailed step-by-step 

protocols are available.
Not Applicable

Experimental study design and statistics
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Include a statement about sample size estimate even if no statistical 

methods were used.
Yes It's available in the methods section

Were any steps taken to minimize the effects of subjective bias when 

allocating animals/samples to treatment (e.g. randomization procedure)? 

If yes, have they been described?

Not Applicable

Include a statement about blinding even if no blinding was done. Not Applicable

Describe inclusion/exclusion criteria if samples or animals were 

excluded from the analysis. Were the criteria pre-established?

If sample or data points were omitted from analysis, report if this was due 

to attrition or intentional exclusion and provide justification.

Yes It's available in the methods section

For every figure, are statistical tests justified as appropriate? Do the data 

meet the assumptions of the tests (e.g., normal distribution)? Describe any 

methods used to assess it. Is there an estimate of variation within each 

group of data? Is the variance similar between the groups that are being 

statistically compared?

Yes

We used the wilcoxon rank-sum test, which is non-parametric and thus 

does not assume and distribution. We also performed linear regression 

and checked normality using quantile-quantile plots.

Sample definition and in-laboratory replication
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was replicated 

in laboratory.
Yes It's available in the methods section and figure legends

In the figure legends: define whether data describe technical or biological 

replicates.
Yes It's available in the methods section and figure legends

Ethics

Ethics
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Studies involving human participants: State details of authority granting 

ethics approval (IRB or equivalent committee(s), provide reference 

number for approval.

Not Applicable

Studies involving human participants: Include a statement confirming that 

informed consent was obtained from all subjects and that the experiments 

conformed to the principles set out in the WMA Declaration of Helsinki and 

the Department of Health and Human Services Belmont Report.

Not Applicable

Studies involving human participants: For publication of patient photos, 

include a statement confirming that consent to publish was obtained.
Not Applicable

Studies involving experimental animals: State details of authority 

granting ethics approval (IRB or equivalent committee(s), provide 

reference number for approval. Include a statement of compliance with 

ethical regulations.

Not Applicable

Studies involving specimen and field samples: State if relevant permits 

obtained, provide details of authority approving study; if none were 

required, explain why.

Not Applicable

Dual Use Research of Concern (DURC)
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check 

biosecurity documents and list of select agents and toxins (CDC): 

https://www.selectagents.gov/sat/list.htm 

Not Applicable

If you used a select agent, is the security level of the lab appropriate and 

reported in the manuscript?
Not Applicable

If a study is subject to dual use research of concern regulations, is the 

name of the authority granting approval and reference number for the 

regulatory approval provided in the manuscript?

Not Applicable

Reporting

Adherence to community standards
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE, 

PRISMA) have been followed or provided.
Not Applicable

For tumor marker prognostic studies, we recommend that you follow the 

REMARK reporting guidelines (see link list at top right). See author 

guidelines, under ‘Reporting Guidelines’. Please confirm you have followed 

these guidelines.

Not Applicable

For phase II and III randomized controlled trials, please refer to the 

CONSORT flow diagram (see link list at top right) and submit the 

CONSORT checklist (see link list at top right) with your submission. See 

author guidelines, under ‘Reporting Guidelines’. Please confirm you have 

submitted this list.

Not Applicable

Data Availability

Data availability
Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Have primary datasets been deposited according to the journal's 

guidelines (see 'Data Deposition' section) and the respective accession 

numbers provided in the Data Availability Section?

Not Applicable

Were human clinical and genomic datasets deposited in a public access-

controlled repository in accordance to ethical obligations to the patients and 

to the applicable consent agreement?

Not Applicable

Are computational models that are central and integral to a study 

available without restrictions in a machine-readable form? Were the 

relevant accession numbers or links  provided?

Yes It's available in the data availability section

If publicly available data were reused, provide the respective data citations 

in the reference list. 
Yes Marked as [DATASET] in the reference list
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