Response Letter

-- Ref1.1 – Significance about the results of MET --

	Reviewer

Comment
	The authors have focused on MET and produced some data that did not provide further advances to what we have known so far on the role of MET in type I pRCC.

	Author

Response
	We thank the review for expressing the concerns about the results significance of MET. Indeed, MET has been known to be the central driver for type I pRCC for long and heavily studied. However, ~20% type I pRCC patients in the TCGA study don’t carry any point mutation in MET, or show evidence of alternative splicing or amplification. We believe using a more integrated approach, we are able to add new knowledge to MET dysfunction in type I pRCC. 

· We find more somatic mutations in an extended WXS set, further completing the MET mutation spectrum of the TCGA study

· We find the activation of an L1 promoter in the second intron of MET initiates the alternative expression. Methylation change? Retrodup pipeline?

· We find excessive non-coding mutation at the 5’ end of MET.  This indicates …
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-- Ref1.2 – Non-coding analysis power--

	Reviewer

Comment
	The non-coding analysis did not show significant findings, likely due to the small cohort size and the heterogeneous nature (cohort (n=32) included 19 type I pRCC, 6 type II pRCC, and 7 unclassified).

	Author

Response
	I believe this should be merged with the first point?
For nc region in general, we have NEAT1 results

We agree with the referee that our statistical test power is weakened by the small cohort size and the pathological heterogeneity of the samples. 
1. The non-coding mutation hot spots indeed carry excessive mutations (statistical test?)
2. Exploration of the biological roles of these mutation is not significant
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-- Ref1.3 – Implications of NEAT1 mutations--

	Reviewer

Comment
	This reviewer was very intrigued by the NEAT1 finding, which deserves more work to elucidate its importance and could be the highlight of this paper. Can we use NETA1 promoter mutation to classify pRCC and what are the associated transcriptomic signature?

	Author

Response
	The referee raised an interesting point. 

a. NEAT1 in other RCCs?

b. Proposed mechanism of NEAT1?

NEAT1 is a highlighted new driver in PCAWG
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-- Ref1.4 –Significance of mutation spectrum & landscape--

	Reviewer

Comment
	The findings on mutation spectra and defects in chromtain remodeling affecting mutation landscape are of moderate interets.

	Author

Response
	We agree with the referee. In the revision, we re-calculated and re-plotted the original Figure 5 (now Figure 6) to exclude gene pairs that are close on the chromosome. Please also refer to our response to Ref1.1.1.
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-- Ref1.5 – Individual evolution trees  --

	Reviewer

Comment
	The WGS analysis is somewhat descriptive. With the wealth of this dataset, the author shall attempt to generate individual pRCC evolution trees of these 32 cases.

	Author

Response
	We thank the referee for this good suggestion. In the revision, we followed the TCGA …
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-- Ref1.5 – Minor --

	Reviewer

Comment
	a) line 173, please add reference
b) line 258, based on available clinical trials, there is almost certain that c-MET inhibitor has no role in type II pRCC, which needs to be rephrased.
c) line 278-283, will expand pending further analysis

	Author

Response
	We thank the referee for pointing out these issues. In the revision, we….

a) C-to-T in CpGs is highly associated with methylation. 
b) Potentially, patients with rs11762213 might also benefit from MET inhibitors  

c)  Another non-coding hotpot is in NEAT1, a long non-coding RNA that has been speculated to involve in cancer. All mutations locate in a putative regulatory region of the gene. Patients carrying mutations in NEAT1 have significantly higher NEAT1 expression and worse prognosis. NEAT1 has been shown to be hypermutated in other cancers and some studies also linked high NEAT1 association with unfavorable prognosis in several other tumors
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-- Ref2.1 – Type of the manuscript --

	Reviewer

Comment
	For the germline SNP rs11762213, it does not change protein sequence. If it really plays some role in cancer, it probably has regulatory function(s). However, the authors didn’t observe changes in expression or protein abundance of MET. I am wondering what about the expression and protein abundance of MET in ccRCC where this SNP also is associated with prognosis. And what about genes that are next to MET in both pRCC and ccRCC if MET is unchanged?

	Author

Response
	The referee made a good point. A recent publication about rs11762213 by AA Hakimi et al. looked at MET expression patterns in ccRCC. They found …
Propose some alternative explainations? 
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-- Ref2.2 – DHS validity --

	Reviewer

Comment
	The authors shall use caution when counting mutations in DHS sites when there is mutation in chromatin remodelers. The authors claimed mutations in chromatin remodelers can change the chromatin environment. If so, comparing number of mutations in DHS sites predicted from one cell line will particularly be problematic in patients with mutations in remodelers.

	Author

Response
	The referee made a good point. We agree that, with chromatin remodeling dysfunction, the DHS regions are likely to change in pRCC tumors. DHS regions called from …. represent the open chromatin regions under normal, physiological condition. The observed the mutation burden shift could be a result of DHS regions change. 
However, DHS regions are enriched with function regions of genome. A higher burden … mildly deleterious effects on tumor? Tumor evolution?

Immunotherapy 
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-- Ref2.3 – Multiple promoters --

	Reviewer

Comment
	Figure 2A is confusing. There are 3 proposed promoters and 4 SNVs in promoter, inconsistent with text. It’s better to put this panel into Figure 1 rather than in Figure 2.

	Author

Response
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· Put it into figure 1
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-- Ref2.4 – Color key in Figure 4 --

	Reviewer

Comment
	Color key should be added in Figure 4

	Author

Response
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-- Ref3.1 – Minor Comments VI Too many full-stops --

	Reviewer

Comment
	The authors performed whole genome sequencing on 32 papillary RCC as well as examining exome sequencing data from a larger set of papillary RCC. The data generated as well as the analyses are substantial. However, the actual findings are thin and do not add much to our understanding of this disease. Most of the paper is a catalog of various unrelated findings, usually rare and usually of marginal statistical significance.

	Author

Response
	We thank for the …
Should we response to this or ignore this overall comment
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-- Ref3.2 – The significance of rs11762213 in pRCC--

	Reviewer

Comment
	They looked at an exonic SNP in the MET gene among pure papillary RCC (rather than mixed RCC histologies done previously) and found marginally worse prognosis in type 2 pap RCC with the SNP. They argue that this may have clinical implications and that patients with the SNP may benefit from MET inhibitors. However, the association is not strong enough for it to matter clinically. A cost benefit analysis would be needed as well as an explanation of how it would impact management. The claim that it would select patients for MET inhibition is unsubtantiated. The authors link this SNP to a racial predisposition to developing papillary RCC ... but this is mostly speculation.

	Author

Response
	· The two previous studies about rs11762213 were done on a mixed RCC cohort and ccRCC respectively. The mixed cohort was mostly made up by ccRCC (78% in discovery cohort and 75% in validation cohort) due to the disease nature. Both of the studies could not…
· We were just forming hypotheses? 
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-- Ref3.3 –Statistical significance--

	Reviewer

Comment
	Their analysis of non-coding mutation hotspots was largely negative or statistically underpowered. They found mutations in the promoter region of NEAT1, a non-coding RNA, which were marginally associated with worse outcome. This is interesting but of minor significance.

	Author

Response
	(only one patient died, I will talk with a biostat friend to confirm the statistic test we did)

· We have done more exploration about NEAT1
· Literature review provides abundant evidence
· The statistical significance, p-value, is a measurement of false positive rate. It is not only affected by the magnitude of the effect, but also largely affected by the sample size. 
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-- Ref3.4 – Interpretation of APOBEC signature --

	Reviewer

Comment
	They found an APOBEC mutation signature in only 1 out of 155 cases. Given that APOBEC signatures are described in urothelial carcinoma, the authors then theorized that papillary RCC may be genomically similar to urothelial carcinoma ... and may potentially be managed similarly with chemotherapy and radiation therapy. This is a great leap of faith and logic (or illogic). Again, attesting to the paucity of actual positive findings.

	Author

Response
	…

	Excerpt From

Revised Manuscript
	


-- Ref3.5 – Significance of chromatin remolding defects --

	Reviewer

Comment
	Papillary RCC with defects in chromatin remodeling genes show a higher mutation burden. This is interesting, but not too surprising as it is the case in other tumor types.

	Author

Response
	· To our best knowledge, there is no systematic study showing CR defects are related with higher mutation burden in functionally important DHS regions. We first reported the shift of mutation landscape in CR defected samples (a quick next paper? Pan-cancer analysis?)
· Mutation burden in DHS has important implications
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-- Ref3.6 –Methylation analysis--

	Reviewer

Comment
	That methylation influences mutation spectra is interesting and may be pursued, but it needs a more coherent story. Perhaps additional analyses on which mutation pathways are affected and any prognostic role?

	Author

Response
	A better methylation classification? (Decided not to write out it because TCGA has done this, although in a very shaky fashion)
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-- Ref3.7 – Structural variation analysis --

	Reviewer

Comment
	The structural variations were not explored in great detail. There were 343 SV events but were any recurrent? There were three cases carrying deletions in CDKN2 and 1 case with amplification in MET; otherwise, the structural variations appear as largely a negative result.

	Author

Response
	· We will further analyze the SV call sets.

· Retrodup?  
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