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The manuscript "Genome wide determination of on-target and off-target characteristics for RNA-guided 
DNA methylation by dCas9 methyltransferases (CRISPRme) by Lin and colleagues investigates the 
specificity and efficiency of targeted DNA methylation using WGBS method. The question of specificity 
of targeted DNA methylation deposition is of course of great importance for their future application. The 
manuscript is mostly well written and describes extensive number of experimental results which seem 
to be well performed.  
However, there are numerous issues with the data interpretation and analysis that shed doubt on the 
conclusions emphasized in the manuscript. Regarding the novelty of the work, a number of the targeted 
DNA methylation tools were already described recently in literature (Vojta; McDonald; Stepper and 
others) which should be mentioned in the introduction. The dCas9-Dnmt3a and its mutants were 
already created and tested by others and the dCas9 fusion of Dnmt3b does not provide any advantage in 
terms of specificity or efficiency over the already published constructs. 
In addition in the already published targeted DNA methylation paper at least basic specificity analysis 
was performed in each case, here in this work the analysis is further extended by using the genome-
wide approach.  
Major points: 
1) The methods part is describing in enough detail the experimental procedure, except for the WGBS 
sequencing section, where no protocol for library generation was provided. The authors should specify 
how the sequencing samples were prepared (library prep, which protocol PBAT or tagmentation or any 
other, number of amplification rounds that were used). 
2) I have very serious doubts regarding the specificity analysis with WGBS. First, the authors performed 
only one biological repeat for WGBS per experimental sample, which does not allow to assess the 
natural variability (what they call as stochastic DMRs) in methylation state in the samples. Second, what, 
I consider even more troublesome a biased selection of the "valid" results is performed. As they write on 
pp.10 lines 275-277, the hypomethylated regions were omitted in the analysis and they argue that these 
are most likely caused by stochastic methylation changes. Of course methylation changes are observed 
in a cell population as reported in many published reports, however these can be both gain and loss of 
DNA methylation at various loci, otherwise in a longer run the global DNA methylation levels would 
become higher if only gain is observed. Therefore, I find it unjustified to select only DMRs that gain 
methylation and conclude that methylation gain is observed. The authors should show all the DMRs that 
are observed (with gain and loss of DNA). Because the second biological repeat for WGBS is missing, no 
conclusions about the stochasticity for the DMR can be made (even when using sophisticated statistical 



tests on a weak data basis). 
3) Pp. 12, line 344: Regarding the repression results of the targeted genes. The authors observe a similar 
repression of the genes when targeted with wt or catalytically inactive MTase variants and conclude that 
the deposited DNA methylation does not repress transcription, but rather the sole dCas9-binding is 
responsible for this effect. However, the for both dCas9 binding and the location of DNA methylation 
regarding genes regulatory elements is critical, therefore these experiments by themselves do not allow 
to draw this conclusion. 
4) pp. 14, line 423-429: The authors note that reduced expression "does not appear to be due to de 
novo methylation" as similar repression effects are observed with dCas9 control fusions. However, it is 
known that dCas9 can interfere with binding RNA polymerase and/or other components in the TSS/gene 
body, yet the exact position of gRNA/dCas9 binding is important for blockage and in this case can have a 
major effect, nevertheless the effect of DNA methylation cannot be excluded. Especially, since targeted 
DNA methylation is not stable and gradually disappears with cell division, similarly as the expression of 
the targeting constructs. 
5) Page 18, lines 575-578: I don't understand how hypomethylated DMRs are due to stochastic 
methylation, yet the hypermethylated DMRs are due to off-target methylation. This assumption made 
by the authors introduces a very strong bias in the data analysis and leads to wrong conclusions! 
Moreover, in the absence of a second biological replicate, it is impossible to discern which DMRs are due 
to stochastic or targeted methylation. Overall, for me, no valid conclusions can be drawn from this 
analysis in the current form. 
 
Minor points: 
1) pp. 12, line 376: Previous work of others, where Dnmt3a or Dnmt3a3L catalytic mutants were 
targeted using dCas9, showed that the cellular DNA methylation machinery is not recruited as there was 
no targeted methylation observed when targeting the mutants. 
2) Page 16, line 495: It seems to me that the CRISPRme2.0 might suffer from protein folding issues 
possibly due to shorter linker between the dCas9 and the MTase 
 
Overall, I recognize that the authors performed lots of high-end experiments that attempt to investigate 
the specificity of targeted DNA methylation in the cells. However, in my opinion the work partially 
suffers from lack of novelty (for the dCas9 targeting constructs - despite having Dnmt3b), the WGBS data 
analysis and interpretation suffers from the lack of second repeat and strong bias in DMR analysis and in 
my opinion the conclusion that DNA methylation does not contribute to gene repression is not enough 
supported by experimental results presented and alternative explanations are possible. 
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