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REVIEWER COMMENTS 

Reviewer #1 (Remarks to the Author): expertise in proteomics method development 

Swietlik et al have improved the process of recovering proteins labeled with azidonorleucine (ANL) 

from a cell specific BONCAT method. This new method is then applied to studies of pancreatic 

cancer looking at cell co-culture, extracellular matrix, and proteins circulating in mouse serum. 

With their new process they identify roughly 10,000 proteins which is a significant increase in 

protein identification numbers over previous ANL studies. The use of cre-loxed MetRS* allows cell 

specific labeling of proteins via preferential incorporation of ANL over Met into proteins. This 

process is not as efficient as MetRS incorporation of Met into proteins, and thus raises a few 

questions. It is unclear if the new procedure is as specific as the authors claim it to be. Two 

strategies for enrichment are employed in BONCAT where one enriches intact labeled proteins then 

either elutes proteins off the column or digests proteins off the column. The improvement reported 

here uses a cleavable disulfide. The second strategy enriches for ANL or AHA labeled peptides from 

digested proteins and then elutes peptides off the avidin column. An advantage to the first 

approach is many more peptides per protein are identified, but the disadvantage is identification is 

not via a labeled peptide consequently you must be sure the negative control is a good control. An 

advantage to the peptide strategy is identification is based on a labeled peptide, but the 

disadvantage is Met is not a very frequent amino acid so there may not be very many peptides per 

protein available. The identification of the labeled peptides makes the certainty of which proteins 

are newly synthesized or cell specific high. In the Swietlik et al data how many labeled peptides 

can be identified? The Maccoss lab developed a tool for mining DIA data for specific peptide 

sequences called PECAN where you could specifically try to find labeled peptides in the data. How 

many times was the negative control repeated? Was it consistent each time or did the identities of 

proteins change and by how much, e.g. if you prepare 10 biological replicates of the negative 

control with a tight protein identification FDR what is the overlap, 50%, 60%, 70%, etc? The 

reported protein numbers are high and thus the authors need to be rigorous in establishing those 

numbers are not simply due to non-specific interactions. Proving labeled peptides exist in their 

data for a statistically significant number of the proteins that were identified (e.g. of the 10K 

proteins) will go a long way to establish the legitimacy of the approach. 

Summary- overall the paper is potentially an important contribution to the growing area of cell 

specific proteomics. While I’m not an expert in pancreatic cancer it appears, some interesting 

discoveries were made using this approach. Cell specific proteomics is potentially an important 

companion to the emerging area of single cell proteomics (SCP). The potential increase in the 

number of proteins identified in these studies is about 10X beyond what the current capability is 

for single cell proteomic methods so it will allow the study of single cell types within complex tissue 

matrices as SCP matures. And cell specific BONCAT allows you to ask different types of questions. 

Other questions. 

Line 396-397: Is this over 8000 mice? 

Reviewer #2 (Remarks to the Author): expertise in pancreatic cancer cell biology 

Swietlik et al. describe an improved method to selectively label and profile proteome contents in 

pancreatic cancer model systems. The system utilizes azidonorleucine to label and subsequently 

profile proteome using mass spectrometry. The study is well-designed and clearly written and 

demonstrates differential proteome coverage over the flow cytometry-based dissociation/proteome 

profiling methods, allowing for detection of some of the less abundant proteins, such as cytokines. 

The study also demonstrates significant differences in how distinct subclasses of pancreatic 

cancers, such as basal and classical, regulate myeloid cell polarization and composition of 

extracellular matrix. Overall, this work is very interesting, although some minor questions remain 

as to utility of this platform for diagnostic purposes, especially in the setting of human malignancy. 

Minor points: 

1. A demonstration of how well this method can be applied in the human malignancy setting would 

be of great interest. At the very minimum, there needs to be a discussion of how the authors 



envision pipelining such protocols for diagnostic purposes. 

2. ECM proteins are typically abundantly expressed in pancreatic cancer. How does the new 

method compare to other mass spec-based approaches (not based on flow cytometry) in 

identifying differences in ECM composition? Does the improved coverage in the new method add 

any information in this regard? 

Reviewer #3 (Remarks to the Author): expertise in bioinformatics analysis of proteomics 

In this manuscript, Swietlik et al. applied a combination of cell-selective metabolic labeling 

(MetRS-based Anl labeling) and MS-based proteomics to study pancreatic ductal adenocarcinoma 

(PDAC) subtypes and their tumoral microenvironment (TME). In a first step, they optimized the 

labeling and MS analysis workflow for a deep cell proteome and secretome coverage and 

demonstrated its superiority to cell sorting-based methods in vivo. 

In a second part, they applied this optimized protocol to the analysis of PDAC cells from two 

different subtypes (classical and mesenchymal) co-cultured with macrophages. Using this cell-

selective labeling, they were able to selectively study proteomes and secretomes of both PDAC 

cells and macrophages. 

They applied a similar strategy to an in vivo study of cancer cell-derived matrisome proteins 

through the orthotopic transplantation of Anl labeled classical or mesenchymal PDAC in mice. 

Finally, they studied PDAC subtypes cell-derived proteins in circulation in the serum of 

orthotopically transplanted mice. 

Although, the techniques used in this study are not new (use of CuAAC for metabolic labeling, 

combination of MetRS-based Anl labeling with MS proteomics, application of this method in vivo, 

DIA MS acquisition to improve protein identification), the authors demonstrated their combination 

to be highly efficient for a cell-selective deep proteome coverage. More innovatively, they applied 

these techniques to secretome analyses both in culture and in vivo which, to our knowledge, has 

never been described in the literature so far. 

Considering the rising incidence and high lethality of pancreatic ductal adenocarcinoma and the 

need of a better comprehension of the tumor signaling with its microenvironment, the work 

presented in this manuscript is of high interest. In addition to provide new insights in the PDAC cell 

communication with the TME, it also reveals differences between classical and mesenchymal 

subtypes. Moreover, it demonstrates, through the analysis of serum from PDAC transplanted mice, 

that this strategy can be used to access cancer cell-derived proteins directly in body fluids which 

might be essential for the understanding of long-distance signaling in tumor progression and 

metastasis. 

Although, on a statistical point of view, the findings described in this manuscript need to be 

confirmed by larger studies, this work opens the way to a better comprehension of PDAC subtypes 

signaling with its TME that may eventually lead to the identification of new biomarkers or 

therapeutic targets. It also demonstrates the feasibility and usefulness of cell-selective proteomics 

for short- and long-distance cell signaling studies that may be applied to other types of cancer. 

Therefore, I believe this manuscript is of great interest to the readers of Nature communications, 

provided that the authors can address the following points: 

- Figure 1c and 1e: although the standard deviations are shown on the figures, it only represents 

the variability in the total number of protein identifications for each method. It would be 

interesting to know how many proteins (or which percentage) overlap between the 3 replicates for 

each method to assess the technical variability. Moreover, coefficient of variation on the protein 

intensities over the 3 technical replicates should be provided to assess the efficiency of the 

methods for protein quantification. 

- Figure 1g: Considering that a large proportion of signaling proteins have a low molecular weight 

(e.g., cytokines) and that quantification of proteins on single peptides are usually less accurate. It 

would be interesting to mention, on the figure or in the text, the proportion of proteins identified 

with only 1 peptide or with 2 peptides and more. 

- Line 199: The authors claimed they doubled the number of protein identifications with their 

method in comparison to reference #28. However, this comparison is biased by the fact that they 



used two different generation of MS instruments (Exploris 480 for this study; Fusion Lumos for ref 

#28). The authors should remove this statement or discuss the influence of the MS type on the 

results. 

- Line 202-204 and Fig 2e: While it is understandable that flow cytometry method cannot capture 

cell released proteins, the authors should comment on the reasons why the cell-selective labeling 

is less efficient in capturing transmembrane proteins. 

- Supp Fig 4: For an easier reading of the figure, it would be appreciated to have the mention 

"classical" or "mesenchymal" next to the number of each cell line. 

- Supp Fig 4: This figure would deserve a better description in the text. While it is obvious that the 

PDAC cell proteomes are modified when co-cultured with BMM, it is not as clear for the secretome. 

Conversely, both BMM proteomes and secretomes are changing upon co-culture with PDAC cells. 

- Figure 3b: It is not clear in the legend if this figure represents GO terms enrichment for 

proteome data only or for proteome + secretome. By reading the text, it seems to be proteome 

only but it should be added in the legend. In this case, one can wonder why no GO enrichment 

analysis has been performed on secretome data. 

- Supp Fig 5: The proteins having significant abundance differences should be indicated on the 

figure (e.g., the 68 cytokine function proteins mentioned line 242). 

- Line 268: Define the abbreviations LPS and TLR4 

- Fig 3d: On a graphical point of view, the distinction between the 3 yellow bars for the 3 BMM 

cultures is not clear. In addition, the results do not show a clear relation between the PDAC 

subtype differential expression of signaling proteins and the expression of their receptors on the 

macrophage (moreover, it is not even commented on in the text). Therefore, there is a low 

interest in representing the data in that way and the figure should better focus on the differences 

between classical and mesenchymal subtypes. 

- Line 285-287: Please reformulate this sentence which is unclear. 

- Line 296: There is no data (in fig 3d or even in table 1) to support the statement that PDAC 

subtypes expressed “high levels” of Cd47. The fig 3d only shows it is expressed at similar levels 

between the two subtypes and table 1 do not show particularly high quantitative values for this 

protein. 

- Line 333: Since, the q-value associated to “MHC class I protein complex” term enrichment in fig. 

3b is not significant, it cannot be stated that the MHCI antigen presentation-related protein 

expression is elevated in mesenchymal PDAC cells in co-cultures. 

- Fig 4d: GO terms above the figures could be presented as a table or as a figure of enrichment 

analysis rather than a simple list. 

- Line 413: the word “systematically” should be removed since Lamc1 and Lamb1 do not have 

higher abundance in Fig 5f. 

- Line 494-496: The statement should be moderate on the fact that only one mesenchymal PDAC 

cell line has been used for the analysis of serum circulating proteins, the second having been left 

aside based on the PCA in Supp fig 7. 

- In general, statistical considerations should be commented on in the discussion: the use of only 3 

replicate mice for in vivo experiments, the use of only 2 cell lines per PDAC subtypes, the use of 

one cell line per subtype in the mouse serum experiment. Although this can be explained by the 

amount of work it involved, these choices should be explained and the results commented on from 

a statistical point of view.





RESPONSE TO REVIEWERS' COMMENTS










 
 
 





























































































































































































































































































































































































































































 















































































































































































     

     

     

     



































     





    

      




















   

   

   

   

   

   

   






























































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
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
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





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


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



 












































































 




















 

























































 












 





 

















 




 



 

 
















 









 






















 













 








 







 








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REVIEWERS' COMMENTS

Reviewer #1 (Remarks to the Author): 

The authors addressed my questions adequately and the paper in my view is good to go. The 

additional experiments added to the paper strengthened the paper. 

Reviewer #2 (Remarks to the Author): 

My comments have been addressed 

Reviewer #3 (Remarks to the Author): 

The authors have provided detailed answers to my questions and improved their manuscript by 

adding new comments. They also provide an additional supplementary figure demonstrating the 

very good technical reproducibility of the method. The figures on functional analysis and 

intercellular signalling have been improved for more clarity and thus provide new insights on the 

results of the study. 

Therefore, I do recommend the publication of this work in Nature communications. 
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