
REVIEWER COMMENTS 

Reviewer #1 (Remarks to the Author): 

The m6A writer complex consists of the heterodimer Mettl3/Mettl14, of which Mettl3 is the active 

enzyme. Additional proteins are part of this large complex. This manuscript describes the study of one 

of the additional components called Hakai. The model used for the studies is Drosophila. 

They show that fly Hakai is part of the m6A writer complex. They created loss-of-function mutants of 

Hakai in Drosophila using CRISPR/Cas9. They demonstrate that the male-specific splicing pattern of 

the Sex lethal gene is now also seen in the Hakai mutant female flies. This is similar to that previously 

shown for Mettl3 and Mettl14 KO flies. They quantify the ability to fly, and similar to Mettl3 mutant, 

the Hakai mutants are flightless. They map m6A in the wildtype flies and various other mutants to 

show that there is a slight reduction in the distribution of m6A across various transcripts. They 

demonstrate that lack of Hakai leads to reduction in levels of some of the other components in the 

writer complex. Deep sequencing of mutant flies to identify defects in transcript regulation is also 

shown. 

Most of these results mirror the conclusions reached by the authors in their previous study on another 

component (Xio) of the writer complex (Guo et al., 2018, PNAS). 

This will be useful for the RNA modification community. 

Major: 

1. Figure-1: There is almost no interaction (panel F, G, I, J) between GFP-Hakai and other m6A writer 

machinery, except for Fl(2)d/WTAP (panel H). Is the GFP-tag causing steric hindrance for this 

interaction? Why not check for interaction of endogenous proteins using an HA (small tag) 

immunoprecipitation? It could be added to this panel. The authors have access to antibodies for Xio 

from their previous work, and also used WTAP antibody in the previous work. 

2. Figure-4A: Why is there is no loss of m6A in the Mettl3 mutant (which is the writer) at the 3’ end? 

Are the Mettl3 mutant flies really complete nulls? Unlike what is mentioned in the paper, there is a 

clear distribution of the m6A profile towards the 3’ UTR, that is consistent with what is known in other 

systems, but why is the profile almost same in the WT and Mettl3 mutant at the 3’ end? The input and 

IP values should be in the same track (as lines) to appreciate the enrichment. I think this 

representation style could be improved. It is a bit confusing to appreciate the real enrichment. 

3. Figure4H. The authors could add the methylation patterns over the sxl gene. 

4. Figure 5: RNAseq of whole flies is not informative. Fly head or ovary could be more focused and 

informative analysis. 

5. Figure 6: Is there any change in sub-cellular (nuclear vs cytosolic) distribution of other components 

in the absence of Hakai? A zoom-in of single cells would be useful. 

Minor 

1. Figure-3. Indicate the lane with the mis-splicing in females with a box or a small arrowhead, to 

draw attention of the reader to the striking effect in the mutant. 

2. Some comment about E3 ligase activity of Hakai would be useful. Is the domain active? An 

alignment with active ligases could be shown. 

Reviewer #2 (Remarks to the Author): 

The manuscript, “Role of Hakai in m6A modification pathway in Drosophila” by Yanhua Wang et al. 

addresses three major questions, Is Hakai involved in m6A modification as part of the writer complex, 

what are the in vivo targets of Hakai and other components of the pathway, and does Hakai play a 

role in the destruction of E-cadherins, as proposed in a number of earlier works? The paper provides 

novel, interesting and important results that should be on considerable interest to those interested in 

RNA modification. It makes a strong case that Hakai functions in at least some writer complexes, that 



it’s role has in vivo relevance, and that the earlier proposed role for the gene product, as a regulator 

of E-cadherin levels, is almost certainly incorrect. The paper appears to add new information and 

levels of complexity to how m6A modification is controlled in the cell through me-RIP experiments, 

and offers additional evidence that m6A modifications affect mRNAs involved in many different cellular 

functions. 

The most compelling data in the paper address the question of whether Hakai functions in the writer 

complex. The authors use, or cite, a variety of protein interaction assays, including mass spec, affinity 

purification, and co-IP assays. The data suggest that Hakai interacts more strongly with the Fl(2)d 

component of the writer complex than with other components suggesting perhaps that it interacts 

directly with Fl(2)d or that there may be more diversity in the components of the writer complex than 

usually appreciated. (The authors don’t really address the possibility that multiple kinds of writer 

complexes exist, but I would encourage them to consider doing so in a revised manuscript.) The 

authors also perform colocalization experiments that mark all the members of the complex as being 

generally distributed nuclear proteins. The broad nuclear distribution limits the power of colocalization 

as pretty much any broadly distributed protein would show the same pattern, but it is consistent with 

expectations. 

While the protein interaction data are strongly suggestive, the in vivo analysis with hakai mutants 

makes a compelling case that the gene product functions in m6A modification. Critically, in hakai 

mutant adults the m6A modification is reduced about half. Even more important are the data showing 

that Sxl splicing is altered such that the female-specific exon 3 is skipped some of the time in hakai 

mutant females. So far as is known, only m6A modification defects, or Sxl protein defects result in this 

phenotype. Hakai mutants show two additional, albeit less specific and well defined, phenotypes 

characteristic of m6A modification defects, held out wings, and flightlessness. Taken together it is 

difficult to image an alternative explanation for the findings. 

The convincing genetic demonstration that hakai defects do not affect E-caderin levels in vivo is also 

an important contribution. Earlier experiments had shown that the proteins interact, and the notion 

that Hakai regulates E-cadherin has apparently become dogma in the field despite the lack of 

convincing supportive evidence. The genetic analysis done here adds to earlier work in Drosophila that 

failed to find evidence for such an interaction. One hopes with this demonstration that notion will 

finally be dispelled. 

The other major contributions of the paper involve analysis of mRNA modification. This is an area 

much farther from my expertise and I cannot productively comment on the methods or statistical 

analysis. The mutant analysis that suggests 5’ end modifications are the key contributions of the 

writer complex is intriguing. I can’t see that the GO and KEGG term analysis adds anything more to 

the paper than would a simple statement that the data suggest m6A modified messages are involved 

in many cellular processes. If you are looking to shorten the paper or simply the figures deleting the 

GO and KEGG analysis would be a good place to start. 

The one thing I think is missing from the m6A RNA analyses is a specific examination of Sxl mRNA. 

It’s the one message where an effect was specifically measured and visible but the expectations for 

don’t necessarily fit with idea of 5’ modifications drawn from the bulk analysis. It would be useful to 

analyze how the different mutants affect Sxl mRNA m6A modification. Do they all act reduce 

methylation near the alternative exon or do some modify the 5’ end? Could such difference explain 

their differing effects on Sxl splicing or might they reveal unexpected mechanistic details as to how 

the splice is regulated? Large scale bulk data have value but very often more important lessons are 

learned from the analysis of a few critical targets. 

I have only one serious criticism of the paper. It is poorly written and full of grammatical errors. Some 

of the problems are minor and merely annoying. Others obscure the authors’ meaning and some end 

up inflating the authors’ claims beyond what is evidenced. The abstract illustrates some of the 



problems. Minor typos lines: 27 typicAL, line 33 codonS, line 34 high-confidENCE. Unclear meaning, 

lines 28,29, 30, where I think they want to state that hakai mutants have defects in common with 

Metll14 mutants. Lines 36, 37 where I think they want to say Hakai is needed to maintain proper 

levels of several other components of the writer complex. 

Over claiming, which I believe stems from poor English rather than deliberate intent, is evident in the 

Results, “Hakai is required for m6A methylation in Drosophila.” Presumably what the authors mean is 

that Hakai is involved in m6A methylation as methylation is reduced but not eliminated in hakai 

mutants. “Hakai controls Sxl alternative splicing and adult fly phenotypes.” Once again, the evidence 

suggests loss of hakai effects these processes but that is not what is generally meant by the word 

control. 

Reviewer #3 (Remarks to the Author): 

The m6A writer is a large complex. Hakai was shown in some protein interaction studies as a 

component of the m6A writer. In this manuscript, Wang and colleagues studied the role of Hakai in fly. 

They showed typical m6A deficiency phenotype of Hakai mutant, reduced m6A levels, as well as other 

biochemical evidence supporting Hakai to be a part of m6A writer. Interestingly, they found Hakai may 

direct m6A distribution pattern on mRNAs. The manuscript is well-organized and the key idea is 

expressed clearly. I have some questions/suggestions as below: 

1. In figure 2, the m6A levels are much lower than previously reported. Please explain why. 

2. To show splicing change, high-throughput sequencing analysis is highly recommended in addition to 

PCR. Whether other genes besides Sxl also worth investigating. 

3. They found m6A enriches not only on 3’ end, but also on 5’ end. This is interesting but needs 

careful interpretation. High-stringent measurement using independent methods will strengthen the 

observation. 

4. The 5’ peaks were significantly reduced in m6A deficient samples while more 3’ peaks were 

preserved. What does it mean? GO/KEGG analysis cannot provide much understanding. The authors 

also stated in their manuscript: it is not surprising that this modification is involved in numerous 

biological processes. 

5. The RNA-seq analysis of m6A mutant samples was quite superficial. To study the potential function 

of m6A mediated RNA decay, the RNA life time tracking experiment is needed. 

6. The mechanism of Hakai in m6A methylation still needs further studies. This part might be the most 

important contribution of this manuscript. However, the present data is far from sufficient. Not only 

the phenotype, but also the molecular mechanism behind. I would expect deep investigation of Hakai 

as a potential key component of m6A writer. 

7. The appearance of figure 6 is quite rough.

























REVIEWERS' COMMENTS 

Reviewer #1 (Remarks to the Author): 

I congratulate the authors for the beautiful m6A-IP dataset that demonstrates sex-specific m6A marks 

in females on the Sxl locus. This is a very important dataset for the entire field. 

Other additional experiments and improvements make this an excellent manuscript. 

Reviewer #2 (Remarks to the Author): 

The revised manuscript is an improvement over the original that satisfactorily addresses my concerns 

(and I think, those of the other reviewers.). The new version contains an important additional finding 

that has great potential significance for the RNA methylation field as it offers important new 

information about the mechanism of Sxl pre-mRNA splicing. What the authors report is that 

methylation of Sxl exon 3 and its surrounds is female-specific even though past results, and most 

people's expectations fit with equal methylation in both sexes. I find this result exciting and very 

sensible as it suggests that Sxl protein itself may be directing the methylation of its pre-mRNA rather 

than responding to the methylation. This opens up many questions about mechanism of Sxl splicing 

and offers the possibility that it will drive experiments that dramatically revise this textbook 

mechanism of splicing regulation. 

My only real concern with the new version is with the ythdc1 over-expression experiment that the 

authors argue supports their Sxl splicing model. I find the results of this experiment problematic and 

do not think it strengthens the author's proposed model. Rather, I think that, as presented, it actually 

weakens the model as the result is not clearly and simply predicted by the model. Specifically, the 

model posits that ythdc1 protein binds to methylated residues in, and surrounding, the Sxl male exon 

3, and interferes with the splicing machinery. There is nothing wrong with the model in the abstract; 

however, I think the simplest prediction of the model would be that over-expressed ythdc1 would 

have no effect on Sxl splicing in males because the key residues in the male Sxl mRNA are not 

methylated. Instead, the authors observed that ectopic ythdc1 protein shifts splicing toward the 

female mode in males. 

What I recommend is that the ythdc1 experiment be dropped from the paper. As is, it neither clearly 

supports the author's Sxl splicing model or contradicts it. 

Reviewer #3 (Remarks to the Author): 

In this revised version, the author generated antibodies for m6A writer components in fly. It will be a 

big benefit for the following studies. Using their tool and relevent experiments, they confirmed the 

writer composition the mutual interaction. This result is solid and conclusive. The author also clarified 

the m6A level in fly using LC-MS and found that it is one magnitude lower than that in mammal. To 

avoid ncRNA contamination, they performed two-round polyA purification. I appreciate their efforts, 

also I strongly recommend further investigation in their future work. A previous study showed higher 

m6A level in fly. It may reflect more ncRNA contamination, as the author suggested in the 

manuscript; however, it could also be because of sample variance or dynamics. Another thing worth 

testing is to enhance the polyA purification, that after 3 or 4 rounds selection, would the m6A level 

further decrease? If so, the accurate m6A level and its function need reassessment in fly.In sum, most 

of my concerns have been well addressed. I recommend publication of this manuscript in Nature 

Communications. 



We thank the three reviewers for spending the time and effort in reviewing our 
manuscript, and their insightful suggestions have greatly improved the quality of our 
work. Below is our point-to-point response to the reviewers’ comments (copied in blue 

italics). 
 
 
Reviewer #1 (Remarks to the Author): 

 

I congratulate the authors for the beautiful m6A-IP dataset that demonstrates 

sex-specific m6A marks in females on the Sxl locus. This is a very important dataset 

for the entire field.  

 

Other additional experiments and improvements make this an excellent manuscript. 

 

We thank the reviewer for the support of our work. 
 

 

Reviewer #2 (Remarks to the Author): 

 

The revised manuscript is an improvement over the original that satisfactorily 

addresses my concerns (and I think, those of the other reviewers.). The new version 

contains an important additional finding that has great potential significance for the 

RNA methylation field as it offers important new information about the mechanism of 

Sxl pre-mRNA splicing. What the authors report is that methylation of Sxl exon 3 and 

its surrounds is female-specific even though past results, and most people's 

expectations fit with equal methylation in both sexes. I find this result exciting and very 

sensible as it suggests that Sxl protein itself may be directing the methylation of its 

pre-mRNA rather than responding to the methylation. This opens up many questions 

about mechanism of Sxl splicing and offers the possibility that it will drive experiments 

that dramatically revise this textbook mechanism of splicing regulation.  

 

My only real concern with the new version is with the ythdc1 over-expression 

experiment that the authors argue supports their Sxl splicing model. I find the results 

of this experiment problematic and do not think it strengthens the author's proposed 

model. Rather, I think that, as presented, it actually weakens the model as the result is 

not clearly and simply predicted by the model. Specifically, the model posits that 

ythdc1 protein binds to methylated residues in, and surrounding, the Sxl male exon 3, 

and interferes with the splicing machinery. There is nothing wrong with the model in 

the abstract; however, I think the simplest prediction of the model would be that 

over-expressed ythdc1 would have no effect on Sxl splicing in males because the key 

residues in the male Sxl mRNA are not methylated. Instead, the authors observed 

that ectopic ythdc1 protein shifts splicing toward the female mode in males.  

What I recommend is that the ythdc1 experiment be dropped from the paper. As is, it 

neither clearly supports the author's Sxl splicing model or contradicts it. 



 

We thank the reviewer for the support of our work. Our initial thoughts were that there 
are residual levels of m6A methylation around Sxl in males (Fig. 6e), and 
overexpression of Ythdc1 might still be able to bind to these sites and interfere with 
splicing. Indeed, this experiment neither clearly support our model or contradicts it, we 
included it in the manuscript partially because of the striking male-to-female 
transformation effect. Following the reviewer’s suggestion, we have removed this 
experiment in our revised version. We are working on more experiments to further 
prove our model and will include this result for the future story. 
 

 
Reviewer #3 (Remarks to the Author): 

 

In this revised version, the author generated antibodies for m6A writer components in 

fly. It will be a big benefit for the following studies. Using their tool and relevant 

experiments, they confirmed the writer composition the mutual interaction. This result 

is solid and conclusive. The author also clarified the m6A level in fly using LC-MS and 

found that it is one magnitude lower than that in mammal. To avoid ncRNA 

contamination, they performed two-round polyA purification. I appreciate their efforts, 

also I strongly recommend further investigation in their future work. A previous study 

showed higher m6A level in fly. It may reflect more ncRNA contamination, as the 

author suggested in the manuscript; however, it could also be because of sample 

variance or dynamics. Another thing worth testing is to enhance the polyA purification, 

that after 3 or 4 rounds selection, would the m6A level further decrease? If so, the 

accurate m6A level and its function need reassessment in fly.In 

sum, most of my concerns have been well addressed. I recommend publication of this 

manuscript in Nature Communications. 

 

We thank the reviewer for the support of our work. 
 
 


