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Referees’ reports, first round of review 
  

Reviewer 1 

In this study, the authors explored the function of FANCM in mouse fertility. By 
using large-scale crossover analyses with both single-gamete sequencing and 
pedigree-based bulk-sequencing datasets, they found that more COs are 
generated in FANCM mutant mice in spite of normal number of MLH1 foci in mid-
pachytene cells, indicating that the increased CO in FANCM mutant mice are class 
II COs. They also found that FANCM deficiency severely perturbed gametogenesis 
in both male and female mice, which is partially attributed to the cGASSTING 
pathway. The experiments are well designed and performed. The manuscript is 
well written. The data provided in this manuscript basically supports their 
conclusion. However, a few points still need to be addressed. 
Major points: 
1. The title "Fancm regulates meiotic double-strand break repair pathway choice 
in mammals" is not appropriate for two reasons: 1) This paper showed that 
FANCM plays separable roles, namely anti-crossover function and promoting 
gametogenesis. However, the latter is not indicated in the title. 2) The concept of 
"pathway choice" is not that specific, as "pathway choice" could indicate the 
choice between HR and NHEJ, as well as the choice between SDSA and DSBR 
pathway. Thus, it should be more accurate and specific. 
2. The spermatogenesis in FANCM mutant mice was partially rescued by String 
KO. However, the authors only showed that more germ cells are present in the 
double mutant mice. As FANCM deficiency not only caused germ cell loss, but also 
affected the sperm motility. The authors should also show whether the sperm 
motility could also be rescued in the double mutant mice. Actually, all the work 
on String KO mice is not that related to the DSB repair. 
3. If some mid-pachytene cells were apoptotic, we should expect to see 
reductions in the subpopulations of pachytene and diplotene cells and the 
metaphase I-anaphase I cells in the XII stage tubules. However, the authors 
showed that they did not observe these reductions. The author should give 
explanation for this? 
4. Detailed methods for quantification of daily sperm production should be 
provided. 



 

 

5. It would be more plausible if the authors can provide some results regarding 
how FANCM functions in DSB repair and the generation of class II COs during 
meiosis of male mice. 
 
 
Minor concerns: 
1. Some background information about cGAS-STING should be provided in the 
introduction. 
2. It would be better if the authors could indicate the number of COs produced in 
FANCM deficient mice and compare it with control mice. 
3. The authors should perform TUNEL assay (a late stage of cell apoptosis) to 
confirm the apoptotic events (PAS-positive) in the mutant testes. 
4. Line 7, no FANCH. The authors should reword this sentence. 
5. Line 132, F1 strain was not defined at its first appearance. 
6. Figure 1, the genotypes were not indicated. 
 
Taken together, the conclusion drawn in this paper is of certain significance and 
the data provided basically support their conclusions. 

 

Reviewer 2 

In the paper by Tsui et al., the authors comprehensively describe the phenotype 
of mice lacking the Fanconi anemia gene fancm. The authors characterize for the 
first time the effect of fancm loss on meiotic crossovers utilizing technologies 
other than immunofluorescence to reveal that the genetic map length of fancm-/- 
mice is increased. This demonstrates that FANCM limits crossovers in mammals. 
These mice have reproductive defects and the authors analyzed different stages 
of gametogenesis to pinpoint the cause of these defects. They found that the 
excess crossovers are unlikely to cause gametogenesis defects. Therefore, FANCM 
in mammals has separable roles, one regulating the DSB repair pathway choice 
and other, less clear role on promoting genomic stability, maybe in 
spermatogonial precursors. 
 
The paper overall is very well written and well referenced. Despite the number of 
experiments presented it is easy to follow and the logic for the experiments is 
presented very clearly. I particularly appreciate the inclusion of negative results in 
the paper, as they help to provide a complete picture of what might be happening 
in these mice. 



 

 

I believe this is a paper that will be of great interest to the meiosis and DNA repair 
communities. 
 
 
A few minor comments: 
 
1) I might have missed it but I cannot easily find how many F1 or single gametes 
were sequenced. 
2) From the genetic maps, it is clear that there are extra crossovers. I am curious 
whether the authors could present this data in a different way to understand how 
many extra crossovers are in a single gamete. What is the distribution? Are there 
F1 mice or gametes with a huge excess of crossovers or it is an even increase? 
3) Any thoughts on how DNA replication might be affected in these mice? 
 

Authors’ response to the first round of review 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

Referees’ report, second round of review 

Reviewer 1 

I have read the revised manuscript and the reply to the reviewer's comments. The 
authors answered almost all of my questions and concerns, and I am mostly 
satisfied with their answers and revisions. Thus, I suggest this manuscript can be 
accepted for publication now. 

 

Reviewer 2 

Addressed all concerns I had. 

  

 
Authors’ response to the second round of review 

N/A 
 


