
Reviewers' comments: 

Reviewer #1 (Remarks to the Author): 

Review Extreme intratumour heterogeneity and driver evolution in mismatch repair 
2 deficient gastro-oesophageal cancer 

The authors improved the manuscript substantially, mainly: 
1. They corrected the dN/dS analysis. 
2. They expanded to comparison with TCGA GOAs MSI cases. 
3. They added the analysis of clonal vs sub-clonal mutation and their relationships to private vs 
truncal mutations. 
4. They discussed single region vs MSeq sequencing. 
5. They added neoantigens predictions analysis. 

Overall, I support publishing this manuscript in N. Communication. Mainly because of its finding of 
the convergence evolution in different clones and positive selection (dN/dS ratio >1) in the private 
mutations. 

I still think however that they should flip the order of the comparison in the section called 
“Comparison of multi-region vs single-regions heterogeneity analysis” and instead of showing how 
TCGA data supports their finding emphasize what are the new finding the TCGA cannot support. 
For example L348-L340 “ Together with a significant increase in signature 15 among subclonal 
mutations, this supports the change in mutational processes between early progression and 
subclonal diversification as seen in the MSeq dataset.” 

1. L67-L68 “Microsatellite instable (MSI) and DNA mismatch repair deficient (dMMR) cancers are a 
distinct subtype of GOAs”. Are not MSI and DNA mismatch repair deficient cancers the same thing? 
2. L94-L95 ACVR2A MSH3 and PRDM2 are also highly mutated e.g. Maruvka et al NBT 2017 DOI: 
10.1038/nbt.3966 
3. L103-L104. Cannot the ‘illusion of clonality’ be solved by bulk sequencing of the entire tumor 
together as a bulk? Or the different regions? 
4. L164-L166 “No other mutational signatures contributed substantially to the heterogeneous 
mutations” You show that tumor 3 has about 10% of Sig 14 that was shown recently (Haravdala at 
al N. Comm 2017 DOI: 10.1038/s41467-018-04002-4) to be due to POLE exonuclease 
domainmutation in addition to dMMR. This can explain the higher mutation burden tumor 3 has. 
5. L191 “have a copy number which is lower” did you mean allele fraction ? 
6. L226-L228 Both PRDM2 and ACVR2A were suggested as drivers in GOAs MSI by Maruvka et al 
NBT 2017. 
7. Can you hypothesize why only tumors 1&2 shows a dN/dS>? 
8. Fig5, The shared mutations in tumor 4 shows a deviation from 1 in the dN/dS to a similar extent 
as 1&2 private mutations. Can you elaborate on that? Do you think it is a sign of negative 
selection? 
9. L318. I’m still a little confused. Is every thing that you gain from MSeq is dealing with the 
‘illusion of clonality’ ? Am I wrong or everything else can more or less be detected via bulk 
sequencing? What about the convergence evolution? This is something that is very hard or 
impossible to be inferred from a single region sequencing 
Also see point 3 above. 
10. L390-L394. I personally find this to be a major finding that cannot or almost cannot be 
inferred from single region sequencing even if this is a very large region. 

Reviewer #2 (Remarks to the Author): 

vsp1348
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I thank the authors for their efforts to address my original comments. The manuscript has 
improved considerably and I do not longer have any major concerns. The size of the cohort is 
limited, as I originally noted, but the analyses and the findings are interesting. 

Minor comments: 

Lines 136-137. Please review this sentence. 

Lines 192-193. Consider editing this sentence to improve clarity. Perhaps changing "showed a near 
complete absence of mutations" to "showed a near complete absence of mutations in two copies". 

Line 316. I suggest removing "strongly" from the sentence considering that the 95% confidence 
intervals that do not overlap 1 are close to it and that multiple confidence intervals are shown 
without multiple testing adjustment (e.g. Benjamini, 2005; JSTOR 27590520). 

Reviewer #3 (Remarks to the Author): 

Most of the comments from the previous submission have been address and the language 
surrounding the importance of the work is more appropriate. 

Some issues remain: 
• Lines 123-127: Is the comparison with other cancer correct conceptually? The authors study MSI 
cancer that by their nature are highly mutated. A comparison with “normal” tumours of kidneys 
and lung should yield statistical difference (as would a comparison of other gastric cancers with 
MSI cancers). It is rather self-fulfilling. 

• Lines 223-224: Potential hypermethylation of MLH1 promoter can be readily tested by qPCR to 
test this hypothesis 

• Line 248: The whole “Identification of parallel evolution” section is poorly cited and very 
speculative. For example, the mutation in PIK3CA is postulated “that the same mutation 
independently evolved twice, once in AL and once in the ancestor cell of P1 and Y1“. It highly 
unlikely that exactly (to a nucleotide) the same mutation arose in different regions of the tumour. 
I think it is more likely that AL, being a metastatic sample, was seeded from an ancestor of 
samples P and Y. 

• Lines 386-389: The link between inmmunotherapy and results presented in the manuscript is 
overstated. The experiments presented here do not support or reject the hypothesis. 

• Lines 490-520: This methods section states 2% cut-off for VAF frequency with the exception of 
the final statement using 5% cut-off. However, it is not clear to me how this is used. “Finally, calls 
were retained if at least one tumour region had a variant frequency of at least 5% and the same 
call was reported in all other regions of the same tumour showing a variant frequency of at least 
2.5%.” In my opinion this indicates that no mutations should be called private as it is essential for 
the mutation to have 2.5% VAF in all samples. Also, in the response to comment 5 of reviewer 2, 
5% cut-off is mentioned but is described as in methods. 

• Figure 6D (page 31): Figure legends says 21.3% of all mutations. What number does it refer to? 
It seems that red dots on the plot are equal to around 70-90% of the blue dots. 

Potential typo? Text on line 344 suggests that subclonal (not clonal) mutations are equal to 
21.3%.















 







 



REVIEWERS' COMMENTS: 

Reviewer #1 (Remarks to the Author): 

The authors made a good job addressing my and the other reviewers comments. I think that in 
addition to the new results presented here, Mseq described here can be applied in larger and other 
cohorts could lead to a meaningful increase in our understanding of tumor evolution. 
Congratulations! 

Reviewer #2 (Remarks to the Author): 

The authors have incorporated the minor changes that I requested and I have no additional 
comments.

Reviewer #3 (Remarks to the Author): 

The authors have addressed all the comments raised from our review.




