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Comments to the Author
The present work studies the transgenerational epigenetic effect of the herbicide/algicide diuron on the Pacific oyster Crassostrea gigas. For that purpose, oysters were exposed to diuron dosages simulating environmental exposure and DNA methylation was studied in parental and F1 generation offspring. Results reveal that parental exposure to diuron affects DNA methylation in offspring. By doing so, this work underscores the relevance of epigenetic analyses for identifying markers of environmental stress in ecologically and environmentally relevant organisms.

In my opinion, the major interest of the present manuscript is the effort to implement epigenetic analyses in non-model organisms. So far, environmental epigenetic studies have been predominantly focused on humans or other model organisms. On the contrary, few studies have tried to address the effect of the environment on the epigenome of other organisms representative of different ecosystems. That approach constitutes one of the most exciting frontiers in the study of epigenetics, quite often hampered by the lack of omic resources enabling genome-wide epigenetic analyses. Fortunately, that trend seems to be slowly changing thanks to works such as the one presented here. 

While the general interest of the manuscript is high, as it is the quality of the methods used and the results obtained. I still have several concerns regarding some of the conclusions reached by the authors. I indicate those in the following paragraph. I invite the authors to take this comments constructively and try to address all of them in the revised version of the manuscript submission.




Major Comments
1) A huge variability is found between individuals and therefore it was very difficult to detect changes in methylation patterns (I know for my own experience that this happens). Only after torturing the data, they locate some very few narrow genomic regions showing consistency between individuals in each treatment group (only 3 replicates) that are clearly different from the other group. They admit in their results that the observed differences between those few regions can be just random too and thus, they make targeted BS-Sequencing, which barely validates those results. Overall, that is a very weak evidence to claim an effect of parental exposure to Diuron in methylation patterns of spat. I still think that their results are interesting but some other sentences sound too assertive to me, like (DISCUSSION: lines 284-285: "In the present study we showed by BS-Seq analysis on a restricted number of samples that parental diuron exposure affects 1,967 genome regions..."). I don't think they really show that and stating some more conservative conclusions would be more faithful to the actual results described.

The reviewer is right that we observe a huge variability between our individuals. Therefore, we checked all the 1,967 DMR by eyes and only considered the 236 that were shown to be affected in the three biological replicates. Those regions were named “targeted epimutations”.  We validated our results doing a targeted BS-Sequencing on 10 out of these 236 regions. We validated 8 regions out of the 10 that indeed showed a difference in their methylation level by both methods (Scaffold1255: 365901…366597 ; Scaffold1154:309231..309691 ; Scaffol37178: 4921..5527  ; Scaffold41174: 81270..81829  ; Scaffold33832: 13205..13768
Scaffold42366: 108172..108673  ; Scaffold433: 896527..897085 ; Scaffold433: 896527..897085). Another region (Scaffold42366: 107142..107725) validates the BS-Seq on the same biological replicates but  not on all the individual tested. Only one region (Scaffold1720: 210182..210722) does not confirm the BS-Seq analysis whatever the individual tested. Based on this 80% validation, we consider that the 236 regions where we observe a difference in the three biological replicates between the diuron-solvent mixture and the control are truly impacted by this mixture. We revised the text in the result section to clarify these results (line 189-192) and we changed the text in the conclusion (lines 310-317) to moderate our conclusion according to reviewer comments.


2) I miss a better description of the results obtained for targeted BS-Seq when they include the Solvent Control (SC) treatment group in the comparison with the other groups. Authors do mention something in the discussion but it is difficult to assess without a more detailed explanation in the results section. 

We improved the description of the results of the targeted BS-Seq analysis in the results section (lines 195-197) and in the discussion section (lines 320-325). These results are supported by the table 2 and the supplementary file 2.


3) Similarly, a better explanation would be desirable for some of the methods (e.g., Positive Predictive Value - PPV, which they say they calculated with some program but do not provide details of how that is actually calculated).

We improved the description of the calculation of the PPV value in the method section – lines 507-516. For the reader interest, we have also included the details of this calculation in the figure S3.


4) Labeling of figures is missing for most of them (at least in the printed version of the manuscript) and it makes it really difficult to go and check what they are describing. The captions for supplementary figures are missing (I think...). Really an overwhelming amount of confusing figures... and despite this, I am missing the existence of a figure or at least the reference to it in the stuff they describe between lines 176 - 180.

We apologize for the figures which were not labelled. We included the figure numbers in this new version. 
Please note that the captions for the supplementary files are included in each file and have been added when they were missing. Caption for Table S2 is included in the sheet named “legend”. Caption for Figure S2 is indicated in the sheet 1 of the entire document. 


5) Lines 431-435: “For accurate exonic position within the genes, we defined 13 possible positions: position in unique exon, in last exon, in last exon -1 to last exon -10 and others which concern genes with more than 10 exons. The same definition was used to localize the accurate intronic position within the genes.” I wonder if they are over-representing the classifications “unique exon” and “last exon” because all genes have “last exon” but how many have, for instance, “last exon-7, -8, or -9”? Maybe these classifications are under-represented (Figure 2) because in most genes those positions do not even exist.

This result on the accurate location of the DMRs within gene is really tricky to present. Among the 170 genes which contain DMRs, genes contain one to 75 exons for the hypomethylated candidates and one to 32 exons for the hypermethylated candidates. The frequency distribution of the exon quantity among these candidates indicates as expected that the number of exon per gene is not uniformly spread (see figure below). 
[image: ]
To get rid of the bias in exon quantity per gene, we could present the data by dividing each gene into deciles (as represented in the table below). Last decile represent 3’ end of genes. First decile represents 5’ end of gene.  The results clearly show an overrepresentation of DMRs in the 3’ end of genes (see explanation below). We decided not to use this way of presenting the data as we found it is awkward for the readers. If the reviewer thinks it is a better way to present the data, we can change to this way.

Exemple of a 6 exon gene divided into 10 deciles:
[image: ]
The ratio (Exon number)/(Total exon within the gene) determines into which decile the exon in included. As for example, the exon 2 in this 6 exon genes has a ratio of 2/6=0.16 and is included into the 2nde decile which comprises ratio from 0.1 to 0.2.
Exemple of a 17 exon gene divided into 10 deciles:
[image: ]
In this example, the exon 4 and 5 are comprised in the 3rd decile as their ratio are 0.23 and 0.29 respectively.
We determined into which decile the exon containing the DMR was found for all the 58 hypomethylated candidates and all the 54 hypermethylated candidates. The results are presented in the table below. 
12

Results of the ratio for the 58 genes which contain hypomethylated regions in D versus SWC:
[image: ]
We then counted the number of DMRs within a decile for all the genes. 
	Number of DMR per decile for hypomethylated candidates:


	[image: ]
	[image: ]



This graph indicates that 10 genes contain a DMR in their 5th decile (middle of the gene), whereas 24 genes contain a DMR in their last decile, ie in their 3’ end.
Results of the ratio for the 54 genes which contain hypomethylated regions in D versus SWC:
[image: ]
	Number of DMR per decile for hypomethylated candidates:
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This results indicate that 5 genes contain a DMR in their 5th decile (middle of the gene), whereas 35 genes contain a DMR in their last decile, ie in their 3’ end.
Please, the reviewer should note that this point on the overrepresentation or underrepresentation of some exon in genes has been raised by the reviewer 3. Additional information may be found p9 of this document.

Minor Comments
1) The writing is generally good except for a few typos and a weird sentence on line 20 ("...parental diuron exposure led to random and targeted changes in DNA methylation") which makes little sense to me since it sounds almost contradictory. Please revise the English writing throughout the manuscript.
2) 
“parental diuron exposure led to random and targeted changes in DNA methylation" has been changed to “parental diuron exposure led to either random or targeted changes in DNA methylation" – line 230.


2) Line 132: “folloeds” should be: follows
Done


3) Line 423: “the DESeq analysis [33]).” The parenthesis should be deleted
done




Reviewer: 2

Comments to the Author
The authors describe a study examining the effects of the herbicide diuron on DNA methylation in Pacific oyster.  The study design involved exposing the parental generation to the pesticides under environmentally realistic scenarios and examining effects on the spat of the subsequent generation.  This study contributes to filling an important data gap in the field of environmental epigenetics relating to the effects of environmental stressors on the epigenome of aquatic non-model organisms.  I found the paper to be well-written and clear (other than some minor grammatical issues that will be easily fixed).  The results are interesting and the bioinformatic analysis appears to be thorough. 
Specific comments:
-I would like to see more information about the exposure conditions rather than 'as previously described'.  Are these the exact same individuals as were used in the referenced study?  Why is there a range of concentrations given?  Are these nominal doses?  How far apart were the two pulses and what is the justification for saying that they are environmentally relelvant (what are environmental levels?).

The methodology section has revised to give more details on the biological material and diuron exposure – lines 400-421.


 -The authors should be careful about how the term 'transgenerational' is used, since the spat were presumably exposed as germ cells.  As a suggestion, I think that it would be beneficial to give more information about the life history of the study species since it would be unfamiliar to most readers.  Sexual reproduction? What are the life stages? When are the germ cells formed?  These questions are critical to understanding how any epigenetic marks may get passed on in this species.

We have replaced the term transgenerational by multigenerational.

Details regarding the oyster life cycle and development have been added in the introduction according to the reviewer’s comment – lines 85-94.

-"The effect of this herbicide on different C. gigas life history traits has been demonstrated several times on exposed individuals but also on the progeny of exposed parents .."  I would like to see an elaboration on this point.  What effects were seen in the parents and which of these were 'transmitted' to the offspring?  There is very little reference to the findings in these previous studies on oyster and how they relate to current findings. 

Introduction has been modified and includes details regarding the diuron effect on C. gigas after direct and parental exposure – lines 97-109. 


Reviewer: 3

Comments to the Author
This manuscript examines the impact of herbicide exposure on oyster spat (offspring of exposed adults). The authors advance the knowledge in the field, particular with respect to parental exposure impacts. While studies have been done in other taxa, the authors do a nice job indicating the difference methylation in mollusks. I thought it was an insightful approach to test for selection using SNPs within the data. Overall the work is very nicely developed and considers (and tests) alternative explanations for the findings. However there are certain aspects that need clarification. 
Below are primary points that require some clarification or attention, followed be some minor suggestions.

One key point that should be made clear - possibly in the "future work" is that the spat were exposed in the sense they were germ cells in parents. A next step would be to see if the next generation still had these specific marks. This would be of particular relevance with regard to use of these marks as bioindicators. Are the differences observed because of direct impact on the germ cells, or is this evidence of inheritance from the parent?

We definitely agree with the reviewer on this point. In this sense, we have observed a parental effect and accordingly we used the term “parental exposure” in the manuscript title. But for sure, future experimental design should be performed on subsequent generations to evidence inheritance from the parents. 

Main points

Page 3 - First sentence could be better clarified. I assume the authors are pointing out three molecular processes. Sentence structure improvement could make this clearer. 

We modified this sentence and we hope that it clarified the meaning of the epigenetic carrier of information – lines 56-60.

Similarly, would methylation of cytosine have to remodel chromatin structure to be a epigenetic change?

This is a really tricky point. Methylation of cytosine is probably not a direct chromatin remodeler; it certainly plays a role in combination with other chromatin remodeler, such as MBD2/3 proteins, histone desacetylase and histone methylase. Therefore, cytosine methylation, in combination with other players, should impact gene expression and/or other molecular heritable phenotypes, to be considered as an epigenetic change.


Page 5 - How was bisulfite conversion efficiency quantified?

We contacted the commercial service GATC to make sure they were using an appropriate method. They mentioned that bisulfite conversion rate was 99.5% (mentioned in the text line 433) but they refused to provide us the technical details on the conversion efficiency quantification. They mentioned that all their methodologies are certified.

Page 5 - 17.9% mapping rates seems low. Please elaborate. 

	This percentage representing the reads mapping according to the total raw reads sequenced. After a strict quality control performed to these raw reads, many reads were discarded for the futures analysis. If take into account effective reads used to mapping, the efficiency rate was ~25%. Moreover, we used European oysters for the BS-seq approach and these reads were mapped with a reference genome of an oyster from China, possibly producing a strong number of polymorphism mismatch, taking into account that we don’t allow mismatch tolerance in Bismark parameters on the mapping process. 
	As we can observe on most of the others studies, even using bisulfite converted DNA samples from the same population of the reference genome, the mapping rates is generally low, due to the fact that this is not a conventional alignment.


Page 17 and elsewhere - Please clarify DMR - When you say minimum 25% difference - is that mean versus mean? It would seem if this is the case you would first need to determine lack of variation within group prior to comparison? You certainly capture this in visual inspection and further reduction, but this could have been done computationally as opposed to subjectively by inspection?

The tilling function adds up C and T counts from each covered cytosine and returns a total C and T count for each tile. Then, % difference is defined in the getMethylDiff function of MethylKit this as “absolute value of methylation percentage change between test and control”. 25% is the default value of MethylKit. There is no clear biological data about the impact of methylation on gene function in oysters (and very limited and heterogeneous data in other organisms) therefore we could not base our choice of % difference threshold on this and preferred to keep the default.
The reviewer is right to wonder if there is no computational method similar to existing RNA-Seq or ChIP-Seq analyses methods that allow to estimate the within sample variance to determine threshold values. This is apparently not so trivial because we have tested several available tools (MethylPipe, ComMet, Methy-Pipe). None of this performed better than MethylKit in detecting DMRs even though MethylKit also needs visual inspection. Especially HMM based Commet (now  bisulfighter) performed very badly with our data despite the fact that HMM should detect breaks in homogenous methylation blocks easily. Since this testing finally took longer than going manually through the MethylKit results the latter was the better option. We explained this in the text - lines 454-457.


Particularly given the further classification of environmentally-induced versus spontaneous classification. 
In short, in order for others to reproduce your work, directly compare other work it would be good to provide a quantitative distinction between targeted (I understand as consistent change in 3 individuals) and random (I understand as different between treatment, but no consistent differences). 

We find a total of 1,967 DMR out of 57,819 eligible regions = 3.4% or 3.4 x 10-2. 235 DMR are targeted out of 57,819 eligible regions = 0.4% or 4 x 10-3. 1,732 random DMR = 3% or 3 x 10-2 epimutation rate. This is already mentioned in the text - lines 147-148.

Page 5 - line 109 It is not clear to me that branch lengths are not different and how this might directly inform epimutation rates.

The reviewer is right. The phrasing is not clear. Distance method used to produce the clustering is Pearson. We reasoned that if the epimutation rate would be higher in the Diuron treated samples then the control samples should cluster together. Pearson correlation is also considered very sensitive to outliers. Strong differences in epimutation rates after Diuron should produce such outliers. Therefore it is not the branch length but the clustering that should be affected. We have changed the manuscript accordingly – lines 128-132.

Page 5 - line 114 - to confirm - The windows you considered were reduced from 251k to 57k because of one sample? Possible change the word "those" to explicitly state "57819 possible windows"

We changed the text according to the reviewer comments – line 137.

Page 6- Given the variation in exons in genes, it is not clear how 7.8% was derived. Similarly it is not clear how you might capture first exon, first intron with this approach.

Since the variation in exons in genes has been raised by reviewer 1, we thoroughly replied to this comment. Please see reviewer 1 comment 5. 
To make sure that we would not miss something occurring in the first exon position, we also calculated the number of DMRs starting from the first exon position, and did not observe this bias (see results below). We added this result in the text – line 160-161.
 
Number of DMRs per exon, counting from the first exon position, dark and pale grey represents the hypermethylation and hypomethylation respectively:
[image: ]


We also revised the intron data, since unique intron gene are 2 exon genes and should just be included with the other category and we revised the text according to the reviewer comments – lines 160-161.


Also based on Figure 4 it is not evident that most of the methylation is at the 3' end. I would appear similar across the gene length (TSS-TES)?

We did not mention in the text that most of the methylation occurs at the 3’ end. We pinpointed that Differentially Methylated Regions preferentially occur at the 3’end of genes based on 170 intragenic regions, and this concerns hyper and hypomethylation. This result certainly can not be observed at the scale of an average methylation profile as represented on figure 4.

Page 5 line 143 - In addition to DMG making it a bit confusing (is this a gene specific DMR?), it is not clear what a “case” refers to, or “same intragenic region” (would this be the same intron, or same region between two genes?)

We agree that our classification may be confusing for the readers. We defined DMG as a DMR being localized within genes. Because the reviewer pinpointed this confusion, we have replaced DMG by DMR in the text – line 155, 158, 159, 162.

Moreover, to clarify the text, we have replaced the sentence “Interestingly, we found 10 cases where several 500bp DMGs occurred within the same intragenic region. Among these cases, some of them were strongly affected by the parental diuron exposure (Figure 3 and Figure S2)” which seemed to be confusing by “Interestingly, we found several genes strongly affected by the parental diuron exposure (Figure 3 and Figure S2). For these candidates, several 500bp DMRs accumulates within the coding sequence.” – lines 163-165.

Page 7 - line 162 - again, given significance of "random" epimutation, it would be good to quantitatively define. 

We quantitatively provided the percentage of the two types of observed epimutation:
· Random epimutation: 1,732 random DMR (out of 57,819 eligible regions)= 3% or 3 x 10-2 epimutation rate – lines 147-148
· Target epimutation: 235 targeted DMR (out of 57,819 eligible regions) = 0.4% or 4 x 10-3 – lines 147-148

Page 9 - The comparison of methylation with RNA-seq (presumably the same samples?) seems limited in scope. Why crudely split genes in two categories or methylation? Particularly as it seemed individual loci can be influenced. What about a focus on the gene specific DMRs (170) and evaluate expression differences (at the gene and transcript level) and vice versa, take differentially expressed genes and evaluating methylation of genes (as well as methylation of flanking regions)? 

The focus on gene specific DMRs and evaluation of expression differences has been performed - lines 252-254. Reversely, the top 25,483 differentially expressed genes (abs(log2) fold change ≥2) were evaluated for their difference in methylation level. And as mentioned, we find a small fraction of genes where increase in DNA methylation correlates with increase in RNA amounts - lines 247-251.

Page 10 line 231 - What is the reason pooled data was used? 

As mentioned below, RNA-seq data has been performed on pool of individuals. In this sense, there was no way to analyze our data by individuals. This is why we pooled the BS-Seq data to compare them with the pooled RNA-Seq data. We agree that this is a potential caveat of our work and this is why we performed the target qPCR analysis to better study the correlation with differential methylation.

I suppose based on the alternative splice and gene specific expression, you do not have RNA-seq data for the same individuals? I realize the RNA-seq is from a separate study but maybe you could explicitly state how this corresponds to the samples of this study.

The RNA-seq study is the same study except that the individuals differ between the RNA-Seq and BS-Seq. In the RNA-Seq study, reverse transcription has been realized on pool of RNA from 10 individuals, for 2 biological replicates (total of 20 individuals per condition). The DNA of the 3 individuals chosen for the BS-Seq experiment (1 individual per biological replicates per condition) are among the 20 individuals which have been studied in the RNA-Seq experiment. We have modified the text to clarify this point to the reader – lines 437-439.
We agree that this difference in biological samples is a potential caveat of our analysis and this is the reason why we performed this target qPCR analysis on the same individuals.

Page 12- It is stated only one case was found where diuron alone caused a change in methylation. This could be better clarified in the results, as I presume is related to PCR with included the solvent only sample? And case means DMR?

We have rewritten the text section which includes the results of the BS- target PCR.  We hope that it makes clearer that we observe a diuron specific effect in only one case out of the 10 targeted loci – lines 195-197.

Related - if the two regions were impacted in 10 individuals with diuron/solvent combination, why would these be good potential biomarkers, as they could be indicators of solvent?

As indicated in the discussion section (line 332-336), the idea was to take profit of this study to apply the concept of “biomonitoring of pollution in the marine environment” through the use of epigenetic markers. The idea was to find indicators of marine pollution whatever the stress (solvent, pesticides, endocrine disrupting compound, etc…). We clearly mention that this is preliminary and that “it will be important to study whether the impact of parental diuron exposure on the DNA methylation profile of its progeny mirrors a general stress effect or corresponds to specific effect of this class of chemical pollutants”. (line 337-339).

Minor Points

Pg 1 "many attentions" awkward phrasing - suggest "much attention"
Done

Pg 2 line 32 If Whole is capital - so should other words, otherwise "whole"
Whole was replaced by whole

Text indicates Bismark was used, but figure indicates BSMAP was also?
We actually tested both software for the alignment and we only used the output from bismark. To avoid any confusion, we removed BSMAP from the figure.

Pg 17 BED _files_
Done


Several time sentences start with numerals, which is awkward. 
We modified the text to avoid starting with numerals.

Pg 6 "folloeds" – followed
Done


Pg 6 line 134, the DMRs are not considered DMGs, the genes are. Please revise sentence.
We have revised our classification according to reviewer 1 comment, and the term DMG has been replaced by DMR – lines 155–162.


Pg 6  line 137 should be exonic DMR? English-wise this nomenclature does not work. Maybe use “gene specific DMR”?
Exonic DMRs has been replaced by exon specific DMRs – line 158
Intronic DMRs has been replaced by intron specific DMRs – line 159


Pg 19 line 460 - An additional sentence could be provided to explain the concept of positive predictive value. 
We have included several explanations in the method section to explain how we calculated the PPV – lines 507-516. We also have included a new supplementary file for more details (figure S3). We also have modified the text in the result section (line 206-208) and in the discussion section (line 328-330) to better explain the concept of the PPV.


Please make R code available.

Scripts are available upon request – mentioned in the method section (line 471)

Editor
Comments to the Author:
Dear Authors, in addition to the revision requests of the reviewers please add additional details on the studies species. Since this species is unfamiliar to readers some basic information about its life cycle and reproductive strategy would be useful. The texts also lacks reference to previous results with this chemical and study species. Finally, please clearly describe the exposure conditions so that the experiment could be replicated (rather than just saying 'as previously described') and refrain from using the term "transgenerational" - multigenerational would be more appropriate.

Basic information about C. gigas life cycle and reproductive strategy has been included in the introduction – lines 85-94.
We have also included reference to previous results in the introduction – lines 97-109.
We have improved the description of the exposure conditions in the method section – lines 399-420.
We have replaced the term transgenerational by multigenerational.
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Deciles 1 2 3 4 5 6 7 8 9 10

Intervals 0-0.1 0.1-0.2 0.2-0.3 0.3-0.4 0.4-0.5 0.5-0.6 0.6-0.7 0.7-0.8 0.8-0.9 0.9-1

Exon Exon 1 Exon 2 Exon4 Exon 6 Exon 7 Exon 9 Exon 11 Exon 12 Exon 14 Exon 16

Exon3 Exon5 Exon 8 Exon 10 Exon 13 Exon 15 Exon 17

ratio 1/17=0.06 2/17=0.12 4/17=0.23 6/17=0.35 7/17=0.41 9/17=0.52 11/17=0.64 12/17=0.71 14/17=0.82 16/17=0.94

3/17=0.18 5/17=0.29 8/17=0.47 10/17=0.58 13/17=0.76 15/17=0.88 17/17=1


image4.emf
Scaffold start end XLOC number CGI number Exon position Ratio

scaffold43170 116001 116500 XLOC_029410

CGI_10009102

E 1 / 1 1,00

scaffold43170 116501 117000 XLOC_029410

CGI_10009102

E 1 / 1  1,00

scaffold1033 26501 27000 XLOC_002054

CGI_10007943

E 1 / 1 1,00

scaffold43170 117001 117500 XLOC_029410

CGI_10009102

E 1 / 1 1,00

scaffold309 136001 136500 XLOC_019656 E 1 / 1 1,00

scaffold43366 83001 83500 XLOC_029990 E 1 / 1 1,00

scaffold658 540501 541000 XLOC_036798 E 1 / 1 1,00

scaffold483 152001 152500 XLOC_032661

CGI_10007751

E 10 / 10  1,00

scaffold1890 132001 132500 XLOC_016301

CGI_10012128

E 8 / 8 1,00

scaffold713 415001 415500 XLOC_037874

CGI_10017761

E 13 / 13 1,00

scaffold1592 115001 115500 XLOC_011009

CGI_10006588

E 9 /9  1,00

scaffold1255 366501 367000 XLOC_005912

CGI_10018082

E 3 / 7 0,43

scaffold43782 303501 304000 XLOC_030821

CGI_10012375

E 6 / 6 1,00

scaffold1255 366001 366500 XLOC_005912

CGI_10018082

E 3 / 7 0,43

scaffold1670 162501 163000 XLOC_012185

CGI_10017604

E 6 / 6  1,00

scaffold39990 55501 56000 XLOC_024557 E 2 / 3 0,67

scaffold1316 416501 417000 XLOC_006847

CGI_10016313

E 1 / 2 0,50

scaffold94 373001 373500 XLOC_041557 E 3 / 3 1,00

scaffold521 37001 37500 XLOC_033720

CGI_10009384

E 4 / 4 1,00

scaffold37002 24501 25000 XLOC_022294

CGI_10002232

E 2 / 9 0,22

scaffold715 109501 110000 XLOC_037927

CGI_10006599

E 2 / 2 1,00

scaffold149 105001 105500 XLOC_009184

CGI_10025289

E 3 / 3 1,00

scaffold383 375501 376000 XLOC_023088

CGI_10023538

E 5 / 6 0,83

scaffold1358 260001 260500 XLOC_007460

CGI_10011359

E 9 / 9 1,00

scaffold698 458001 458500 XLOC_037526

CGI_10020752

E 4 / 4 1,00

scaffold713 415501 416000 XLOC_037874

CGI_10017761

E 13 / 13 1,00

scaffold3 53501 54000 XLOC_019296

CGI_10027268

E 9 / 9 1,00

scaffold206 81001 81500 XLOC_017268

CGI_10011372

E 15 / 15 1,00

C35556 22001 22500 XLOC_000840

CGI_10001554

E 7 / 7 1,00

scaffold53 202001 202500 XLOC_033907

CGI_10026652

E 7 / 7 1,00

scaffold39758 68501 69000 XLOC_024426

CGI_10003539

E 6 / 6 1,00

scaffold1272 65001 65500 XLOC_006247

CGI_10008306

E 7 / 7 1,00

scaffold1024 248501 249000 XLOC_001813

CGI_10028529

E 14 / 14 1,00

scaffold100 16001 16500 XLOC_000932

CGI_10026403

E 5 / 5 1,00

scaffold43530 121501 122000 XLOC_030246

CGI_10010729

E 3 / 19 0,16

scaffold854 514501 515000 XLOC_040409

CGI_10022258

E 6 / 7 0,86

scaffold160 312501 313000 XLOC_011182

CGI_10020587

E 9 / 9 1,00

scaffold502 581001 581500 XLOC_033281

CGI_10024336

E 9 / 22 0,41

scaffold1131 1001 1500 XLOC_003659

CGI_10013494

E 22 / 22 1,00

scaffold492 689001 689500 XLOC_032908

CGI_10024854

E 18-19 / 39 0,46

scaffold376 527001 527500 XLOC_022587

CGI_10019517

E 15 / 20 0,75

scaffold58 695001 695500 XLOC_034977

CGI_10023160

E 12 / 29 0,41

scaffold252 99001 99500 XLOC_018278

CGI_10010762

E 3 / 7 0,43

scaffold1870 145001 145500 XLOC_015875

CGI_10013183

E 4 / 19 0,21

scaffold1611 271501 272000 XLOC_011480

CGI_10014329

E 12 / 13 0,92

scaffold408 780501 781000 XLOC_025482

CGI_10023262

E 9 / 12 0,75

C32774 10501 11000 XLOC_000606

CGI_10000948

E 3-4 / 7 0,43

scaffold40084 71501 72000 XLOC_024772

CGI_10003816

E 5-6 / 75 0,07

scaffold1397 406501 407000 XLOC_007982

CGI_10017125

E 9-10 / 41 0,22

scaffold482 20001 20500 XLOC_032641

CGI_10010990

E 2 / 3 0,67

scaffold42540 58501 59000 XLOC_028129

CGI_10007131

E 10-11 / 13 0,77

scaffold1203 85501 86000 XLOC_004915

CGI_10010423

E 4  / 9 0,44

scaffold1562 76001 76500 XLOC_010447

CGI_10005776

E 32 / 37 0,86

scaffold1086 122001 122500 XLOC_002739

CGI_10021932

E 26 / 43 0,60

scaffold219 422001 422500 XLOC_017570 E 4 / 7  0,57

scaffold765 55001 55500 XLOC_038849

CGI_10012458

E 13 / 38 0,34

scaffold150 1469001 1469500 XLOC_009465

CGI_10028686

E 8 / 18 0,44

scaffold610 476501 477000 XLOC_035966

CGI_10021125

E 21 / 24 0,88
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image7.emf
Scaffold start end XLOC number CGI number Exon position Ratio

scaffold37178 3501 4000 XLOC_022371

CGI_10002304

E 1 / 1 1,00

scaffold301 515501 516000 XLOC_019464

CGI_10026723

E 1 / 1 1,00

scaffold1805 66001 66500 XLOC_014626 E 1 / 1 1,00

scaffold1662 53001 53500 XLOC_012093 E 1 / 1 1,00

scaffold1589 587001 587500 XLOC_010975 E 1 / 1 1,00

scaffold37772 32001 32500 XLOC_022725 E 1 / 1 1,00

scaffold834 25501 26000 XLOC_040109

CGI_10004320

E 1 / 1 1,00

scaffold1805 64501 65000 XLOC_014626 E 1 / 1 1,00

scaffold37178 4001 4500 XLOC_022371

CGI_10002304

E 1 / 1 1,00

scaffold39580 61501 62000 XLOC_024239

CGI_10003417

E 1 / 1 1,00

scaffold1617 6001 6500 XLOC_011510 E 1 / 1 1,00

scaffold37178 5001 5500 XLOC_022371

CGI_10002304

E 1 / 1 1,00

scaffold1583 949501 950000 XLOC_010820

CGI_10025856

E 1 / 1 1,00

scaffold301 516001 516500 XLOC_019464

CGI_10026723

E 1/ 1 1,00

scaffold43008 136501 137000 XLOC_029019 E 1 / 1 1,00

scaffold33832 12001 12500 XLOC_020586 E 1 / 1 1,00

scaffold1250 28001 28500 XLOC_005862 E 1 / 1 1,00

scaffold42974 133001 133500 XLOC_028899

CGI_10008336

E 3 / 3 1,00

scaffold168 764501 765000 XLOC_012373

CGI_10025611

E 2 / 20  0,10

scaffold43836 50001 50500 XLOC_030956

CGI_10013050

E 8/ 8 1,00

scaffold408 41001 41500 XLOC_025486

CGI_10023213

E 5 / 12 0,42

scaffold1017 721001 721500 XLOC_001447

CGI_10025023

E 3 / 3  1,00

scaffold1159 156001 156500 XLOC_004106

CGI_10007977

E 3 / 3 1,00

scaffold473 121501 122000 XLOC_032353

CGI_10010582

E 12 / 12 1,00

scaffold502 190501 191000 XLOC_033271 E 1 / 2 0,50

scaffold383 398001 398500 XLOC_023066

CGI_10023539

E 7 / 7 1,00

scaffold1785 104501 105000 XLOC_014223

CGI_10024357

E 10 / 10 1,00

scaffold1093 3501 4000 XLOC_002878

CGI_10019783

E 24 / 24 1,00

scaffold834 25001 25500 XLOC_040109

CGI_10004320

E 1 / 2 0,50

scaffold149 122001 122500 XLOC_009208

CGI_10025291

E 8 / 8 1,00

scaffold1154 309501 310000 XLOC_004001

CGI_10026162

E 2 / 20  0,10

scaffold1154 309001 309500 XLOC_004001

CGI_10026162

E 2/ 2 1,00

scaffold1179 1203001 1203500 XLOC_004445

CGI_10027413

E 20 / 20 1,00

scaffold142 230501 231000 XLOC_008308

CGI_10026759

E 2 / 2 1,00

scaffold1813 128001 128500 XLOC_014709

CGI_10005996

E 16-17 / 19 0,84

scaffold43134 98501 99000 XLOC_029320

CGI_10008892

E 17-18 / 32 0,53

scaffold43500 220001 220500 XLOC_030175

CGI_10010622

E 14 / 25 0,56

scaffold201 55501 56000 XLOC_017114

CGI_10004418

E 9 / 24 0,38

scaffold622 126501 127000 XLOC_036285

CGI_10018197

E 3-4 / 15 0,20

scaffold593 409001 409500 XLOC_035408

CGI_10022526

E 11 / 19 0,58

scaffold852 50001 50500 XLOC_040311

CGI_10012033

E 5 / 5 1,00

scaffold247 528501 529000 XLOC_018213

CGI_10018601

E 4 / 8 0,50

scaffold175 313501 314000 XLOC_013637

CGI_10021318

E 4 / 6 0,67

scaffold40820 29001 29500 XLOC_025537

CGI_10004473

E 6 / 9 0,67

scaffold1720 210501 211000 XLOC_013090

CGI_10011947

E 5 / 7 0,71

scaffold1583 627001 627500 XLOC_010781

CGI_10025835

E 7-8 / 21 0,33

scaffold1154 310501 311000 XLOC_004001

CGI_10026162

E 2 / 2 1,00

scaffold1720 210001 210500 XLOC_013090

CGI_10011947

E 6 / 7 0,86

scaffold563 371501 372000 XLOC_034633

CGI_10019837

E 11 / 11 1,00

scaffold678 190001 190500 XLOC_037190

CGI_10026339

E 2 / 6 0,33

scaffold1179 1202501 1203000 XLOC_004445

CGI_10027413

E 20 / 20 1,00

scaffold1541 196501 197000 XLOC_010121

CGI_10017887

E 2 / 3 0,67

scaffold39724 38001 38500 XLOC_024378

CGI_10003579

E 2 / 2 1,00

scaffold267 504501 505000 XLOC_018543

CGI_10018318

E 1 / 2 0,50
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image1.emf
Frequency distribution in exon number in the 58  genes 

containing  a hypomethylatedregion in D versus SWC

Frequency distribution in exon number in the 54 genes 

containing  a hypermethylatedregion in D versus SWC

For exemple, This graph illustratesthat9 genesout of the 58 

candidates contain7 exons in total

For exemple, This graph illustratesthat4 genesout of the 

54 candidates contain20 exons in total
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