
Reviewers' comments:

Reviewer #1 (Remarks to the Author):

The manuscript by Joanna Cyrta et al entitled “Role of specialized composition of SWI/SNF 
complexes in prostate cancer lineage plasticity” investigated the role of SWI/SNF complex in 
CRPC-NE. The authors demonstrated a role of upregulated BRG1 in CRPC-NE compared with other 
PCa. Interestingly, using publicly available databases, the authors showed that BRG1 
overexpression is associated with aggressive disease. Finally, the authors show that SWI/SNF 
complexes interact with different lineage-specific factors in CRPC-NE compared with 
adenocarcinoma of prostate. Although SWI/SNF complexes including BRG1 have been studies in 
prostate cancer, the present study focuses on CRPC-NE is considered novel. Overall, the 
manuscript is interesting and experimental design is appropriate and well controlled. Thus, the 
manuscript may be appropriate for Nature Communications pending addressing the following 
comments:

Major comments:

1) The switch between BRG1 and BRM in NEPC is interesting. The authors performed BRG1 and 
BRM knockdown, it would be important to perform BRG1 overexpression in non-CRPC-NE cells to 
determine whether BRG1 overexpression is sufficient to drive the NEPC phenotype and 
upregulation of the BRG1-knockdown gene expression signature.
2) While the interaction with lineage-specific factors is intriguing, the authors failed to 
demonstrate the functional significance of these interactions. For example, the changes in 
genome-wide association of the SWI/SNF complexes and the association with the reported 
changes in gene expression signature (direct vs. indirect) would be critical for the full appreciation 
of the importance of the observed changes.
3) It is informative to examine the response to ARSi in CRPC-NE and non-CRPC-NE cells 
knockdown and/or overexpression of BRG1 and BRM to establish the mechanistic link between 
database mining and biological consequences.
4) Given the discrepancy between the present and previous studies, it is informative to examine 
whether BRG1 knockdown suppresses the growth of PTEN-competent CRPC-NE cells.
5) Since EZH2 is overexpressed in CRPC-NE and regulated by BRG1, it is informative to examine 
whether EZH2 mediates the observed role of BRG1 in CRPC-NE.
6) Although the authors described the low overall rate of SWI/SNF mutation in all cases in Fig. 1, 
the number of CRPC-NE cases is small in the overall cohort. It might be productive to examine the 
rate of SWI/SNF alterations only in CRPC-NE cases. For example, the authors described a 
significant difference in the rates of BRD7, PBRM1 and SMARCD1 mutation between CRPC-NE and 
CRPC-Adeno. However, there is no follow-up on these mutations to determine whether they are 
important functionally.
7) Given the mutual exclusivity between BRG1 and BRM, it is odd to see BRG1 pulled down BRM in 
Fig. S1.6. Are they in the same complex or this is due to high background in IP analysis?
8) In Fig. S1.7, does BRG1 knockdown in CRPC-NE cells affect neuronal genes?
9) Given the role of REST in regulating BAF53B and neuronal genes, it is informative to examine 
whether BRG1 knockdown affects REST expression.
10) Expression status of BRG1 and BRM should be included in Fig. 1e and BRM expression should 
be included in Fig. 4d.

Reviewer #2 (Remarks to the Author):

This study by Rubin and coworkers investigated the role of the mammalian SWI/SNF chromatin-
remodeling complex in neuroendocrine prostate cancer. This is achieved through integrating a 
large collection of clinical prostate cancer datasets with some functional studies in organoids and 



cell lines. The results show that mammalian SWI/SNF subunits are deregulated and indicate 
tumor-promoting roles in neuroendocrine prostate cancer. Consistent with several previous 
studies, high SMARCA4 expression was observed to be associated with aggressive types of 
prostate cancers. Finally, the authors report that the SWI/SNF complexes interact with different 
lineage-specific factors in neuroendocrine prostate cancer compared to prostate adenocarcinoma.

Overall, this study is well carried out and is very complete in terms of clinical correlation analysis 
of the SWI/SNF complex performed. The following suggestions are for improvement.

1. In Figure 1b, compared to CRPC-Adeno, a significant increase of LOH fraction in CRPC-NE was 
observed for three genes: BRD7, SMARCD1, and PBRM1. The authors may provide gene 
expression data to show whether LOH events correlate with their transcript levels.
2. The results in Figure 1 clearly showed that the SMARCA4 was significantly upregulated while 
SMARCA2 was downregulated at both transcriptional and protein levels in CRPC-NE. For 
characterizing the effects of SMARCA4 and SMARCA2, why the authors did not use CRPC-NE 
organoid model as that of the other SWI/SNF subunits BAF53B and BAF45B? NE-like PC3 cell line 
(PMID: 21432867) may be a good model for this purpose. Meanwhile, it would be interesting to 
know to what degree the impact of SMARCA4 know-down while overexpressing SMARCA2 in CRPC-
NE cell lines, and organoids if possible. To solidify the findings, in addition to siRNA-mediated 
knock-down for SMARCA4 and SMARCA2, the complementary assays using shRNA and/or CRISPR-
Cas9 are encouraged.
3. What is also missing is to analyze transcriptional and epigenetic reprogramming in CRPC-NE 
versus prostate adenocarcinoma cells while depleting the core SWI/SNF subunit BRG1 or 
SMARCC1. In parallel RNA-seq and chromatin profiling such as ATAC-seq may be useful to address 
lineage-specific roles of the SWI/SNF complex corroborating with their lineage-specific interaction 
partners in particular transcription factors.

Minor comments:
1. Minor errors, such as ‘previously described30’ in line 4 page 21, ‘Hochberg method99’ in line 4 
page 27; ‘and in CRPC-Adeno versus CRPC-Adeno (c)’ in Supplementary Figure S1.1, two ‘Lowest’ 
in Supplementary Figure S3.2b.
2. It is likely to miss proper references in line 1 page 10 “significant decrease in PCa cell growth, in 
line with previous studies”. 
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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author):

This reviewer appreciates the efforts by the authors in trying to address the concerns raised in the 
initial review during these difficult times. The revised version of the manuscript is improved with 
additional experiments, database mining and clarifications. However, one would like to see the 
following straight forward experiments performed to support the functional significance and 
potential mechanistic link as proposed:

1. To examine ARSi treatment responses in both CRPC-NE and non-CRPC-NE cell lines with BRG1 
knockdown. This is critical to support the biological significance of the study and the database 
mining results as presented are not informative.
2. Without ChIP-seq data (given the current difficult time), one would like to see a validation of 
interaction between linage-specific factors and SWI/SNF complex with comparison between CRPC-
NE (NKX2.1, MAP2, VGF, MTA1 and CHD4) and non-CRPC-NE by immunoprecipitation and 
immunoblotting.

Minor:
1. Supplementary Figure 1.7 title label on the figure should be “ACTL6A (BAF53A).
2. Supplementary Figure 2.6, siSMARCC2 results should be described.

Reviewer #2 (Remarks to the Author):

The authors have addressed all the major questions raised by both referees and extensively 
revised the manuscript within just two months. The revised manuscript includes additional 
experiments and data analysis. This referee agree the SWI/SNF dependent transcriptional and 
epigenetic reprogramming between CRPC-NE versus prostate adenocarcinoma cells can be 
addressed in the future investigation, and thus recommend the manuscript is acceptable for 
Nature Communications. 





  





REVIEWERS' COMMENTS

Reviewer #1 (Remarks to the Author):

The authors have addressed the remaining comments and modified the conclusions accordingly. In 
particular, SMARCA4 knockdown does not affect response to ARSi in CRPC-NE cell line WCM154. 
The manuscript is now acceptable for publication. 


