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SUPPLEMENTARY TABLES 
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RNA-seq data. 
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term experiments). 
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term experiments). 
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SUPPLEMENTARY DATA 

Additional file 4: List of all sequences used for phylogenetic analyses in fasta format. 
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SUPPLEMENTARY FIGURES 

Additional file 2: Figure S1: Additional CpG o/e ratio calculations. Histograms of CpG o/e ratio for 

several species (whose name is indicated on top) for which this ratio has not been previously 

calculated. In each histogram, red line indicates the estimated density, vertical blue bar shows 

estimated mean value and shaded blue bar represents bootstrap confidence intervals of 95%. Clusters 

are those defined in Aliaga et al. [1]. Color code for metazoan groups is indicated and is as in Figure 2.  
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Additional file 3: Figure S2: P. dumerilii 5mC and NuRD machinery genes and proteins. All identified 

P. dumerilii genes are listed with  the identification of the corresponding gene model in the Pdumbase 

reference transcriptome [2], excepted for dnmt3, identified in our unpublished regeneration 

transcriptome. Schematic representations of P. dumerilii (Pdum) and corresponding Human (Hsap) 

proteins are also shown, highlighting conserved domains found in these proteins and position of these 

domains. 
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Additional file 5: Figure S3: Phylogenetic trees of 5mC and NuRD machinery proteins. Maximum-

likelihood (ML) trees constructed with PhyML are shown. Statistical supports (aLRT values) for all nodes 

are indicated with a color code provided in the inset. Terminal branches are colored using the shown 

color code also used in Figure 2. P. dumerilii sequences are in bold and indicated by an arrow. (A) DNMT 

proteins. The three subfamilies DNMT1, 2 and 3 are indicated. In the DNMT3 subfamily, the vertebrate-

specific groups DNMT3A, B and -like are also shown. (B) TET proteins. The three vertebrate-specific 

groups TET1, 2 and 3 are indicated. (C) TDG. (D) UHRF. The two vertebrate-specific groups UHRF1 and 

2 are indicated. (E) MBD proteins. The two subfamilies MBD1/2/3 and MBD4/MeCP2 subfamilies are 

indicated. Vertebrate-specific groups are also shown. (F) CHD proteins. The three subfamilies CHD1/2, 

3/4/5 and 6/7/8/9 are indicated. Vertebrate-specific groups are also shown. (G) Class I HDAC proteins. 

The three subfamilies HDAC1/2, 3 and 8 are indicated. Vertebrate-specific HDAC1 and 2 groups are 

also shown. (H) RBBP4/7 proteins. Vertebrate-specific RBBP4 and 7 groups are shown. (I) MTA1/2/3 

proteins. Vertebrate-specific MTA1, 2 and 3 groups are shown. (J) GATAD2 proteins. Vertebrate-

specific GATAD2-alpha and GATAD2-beta groups are shown. 
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Acar_XP_003229225.1

Bmal_Bm5546b

Dmel_NP_649111.1
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Cmil_AFO94128.1

Tgut_1259
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Skow_XP_002740192.1

Drer_108411

Hduj_t06072+t03415

Hduj_t06073

Cmil_AFO93668.1
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Hsap_NP_001264.2
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Locu_6095
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Xtro_6377_3
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aLRT>90%

aLRT<50%
70%>aLRT>50%
90%>aLRT>70%

Non-bilaterians
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Hrob_2496

Drer_51798
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Dple_EHJ71179

Obim_22019815+22035349

Cpic_4293_2
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Btau_NP_001032521.1
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Skow_XP_002742058.1
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Acar_XP_003219934.1

Avag_52563001
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Acal_XP_005100474.1

Cint_XP_002124762.1
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Hsap_NP_004955.2

Mmus_NP_032254.1
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Hmag_g28216.t1

Aaeg_4586

Aipt_4524

Mmus_NP_081658.1

Bmal_001895111.1

Hazt_011648+011649

Apis_7884

Lana_XP_013405014_1

Smed_15036834

Cint_XP_002129520.1
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Smar_6944

Dmel_NP_647918.2

Pmar_10023
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Hduj_t07758

Bflo_002590277.1

Nvit_001161325.1

Scil_24122_1
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Spur_XP_794761.1

Btau_NP_001193172.1

Cmil_AFO98722.1

Pmar_9080

Nvec_v1g111922

Ggal_NP_990078.1

Nvit_10046

Btau_NP_001068614.1

Tadh_4146

Pbac_HDAC8_modelPK

Mmus_NP_034541.2

Hsap_NP_060956.1

Adig_7344

Tadh_4948

Acar_XP_003228687.1

Locu_20985

Acar_XP_003215628.1

Tgut_4957

Xtro_11480_3

Smed_15012603

Ocar_g5993_t1

Xtro_44353_3

Hmag_XP_002162003.2

Spur_NP_999711.1

Lcha_11092

Bflo_281552

Tcas_6104

Smar_9486
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Bmal_8923
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Apis_73893
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Ggal_NP_989487.1
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Mmus_NP_032255.2

Scil_6841_2

Hazt_10396

Dpul_442933

Ptep_29364

Locu_2993

Cpic_4134_1

Tgut_1473

Hsap_NP_003874.2

Pbac_comp45254_c2_seq29

Cele_C08B11_2

Bmal_13833a

Acal_XP_005095559.1

Aaeg_4416

Aaeg_11117

Hduj_t05356

Lana_XP_013392029_1

Caqu_4300

Apis_3204

Lcha_15194

Lcha_12893

Lpol_XP_013784620_1

Cpic_5842_1

Dple_EHJ79130

Ctel_148478

Xtro_5840_3

Skow_XP_002742021.1

Avag_12799001

Adig_7398

Acal_XP_005091875.1

Cpic_4413_1

Ptep_17174

Bflo_23224

Pdum_hdac3 comp212334_c0

Tadh_2888

Lgig_19315

Sman_091990_1

Hrob_21010

Aque_222637

Obim_22039658

Mlei_527a

Dpul_128123

Ptep_2083

Pbac_3462437

Ggal_XP_420178.1

Lpol_XP_013773955_1

Mlei_comp16754_c0_seq1

Skow_XP_002733814.1

Cele_C53A5_3

Hmag_XP_002164615.1

Hsap_NP_001518.3

Aque_225542

Apis_10047
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Bgla_002029
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Sman_093280_1
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aLRT>90%

aLRT<50%
70%>aLRT>50%
90%>aLRT>70%

Non-bilaterians

Ecdyzosoans
Lophotrochozoans
Deuterostomians

Node significativity

Phylogenetic groups

HDAC2

HDAC1

HDAC1/2

HDAC8

HDAC3

G. HDAC Proteins
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 0.9
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Pdum_rbbp4/7 comp223498_c0
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Lcha_14030

Bflo_260

Pbac_comp43423_c0_seq19

Smar_12624

Spur_XP_780271.1

Tcas_6775

Caqu_3881

Avag_52824001

Mmus_NP_033056.2

Smed_15027797

Smed_15013361

Hduj_t20206
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Dple_EHJ71951

Ctel_162741

Drer_112131

Sman_212260_1
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Sman_068950_1
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Cpic_7839_1

Smed_15004373
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Xtro_2151_3
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Cgig_EKC19423
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Ggal_NP_990001.1

Smed_15001272

Dmel_NP_001163617.1

Btau_NP_001029810.1
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Hmag_XP_002155796.2

Ggal_NP_990183.1

Apis_1866

Adig-RBBP47-modelPK

Cmil_AFO97108.1

Locu_2589

Xtro_62264_1

Hsap_NP_001185648.1
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Pmar_7966
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Hrob_16570
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aLRT>90%

aLRT<50%
70%>aLRT>50%
90%>aLRT>70%

Non-bilaterians
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Deuterostomians

Node significativity

Phylogenetic groups

RBBP7

RBBP4

H. RBBP4/7 Proteins
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 2.0

Cpic_8355_1

Lcha_23454

Lcha_19909

Lgig_8404

Cmil_AFO99136.1

Nvit_NV14853

Drer_109572

Scil_023554_4

Lana_XP_013387992_1

Cmil_AFO94887.1

Adig_v1_22470

Sman_049730_2

Ptep_10287

Apis_1458+80176

Btau_NP_001068982.1

Sman_188270_1

Mmus_NP_001164523.1

Bgla_5602

Mlei_63910a

Tadh_5571

Lpol_XP_013780198_1

Dple_EHJ72252

Hrob_18496

Ptep_10286

Locu_20329

Lcha_5901

Hsap_NP_004730.2

Obim_22015508m+22017021m

Smed_15001712

Pdum_mta1/2/3 comp223915_c0

Drer_71581

Smed_15029727

Bmal_6042e

Ctel_184591

Pmar_4885

Cmil_AFO98674.1

Mmus_NP_473422.2

Pmar_4316

Acar_XP_003228900.1

Cgig_EKC18877

Btau_NP_001095434.1

Aipt_21044

Hduj_t00095

Smar_13016

Locu_17197

Cele_T27C4_4a

Lpol_XP_013780199_1

Mmus_NP_035972.3

Xtro_12433_3

Ocar_g6846_t1

Aque_227290

Aaeg_AAEL008616+AAEL008611

Tcas_TC008832

Hazt_10631

Drer_45582

Nvec_v1g107943

Cpic_18020_1

Lpol_XP_013783809_1

Acar_XP_003219926.1

Caqu_8435

Ggal_XP_419452.2

Locu_17947

Hduj_t02297

Hsap_NP_001269684.1

Dpul_46320

Tgut_3593

Pbac_sb3465958

Cmil_AFO98115.1

Spur_XP_003727277.1

Sman_168850_1

Tgut_17492

Skow_XP_002734194.1

Hsap_NP_004680.2

Bflo_8039

Btau_NP_001069180.1

Hmag_XP_002167188.2

Avag_32611001

Xtro_38916_3

Cint_NP_001071762.1

Tgut_15594

Ggal_NP_001012971.1

Dmel_NP_001262293.1

Acal_XP_005093441.1

MTA1
aLRT>90%

aLRT<50%
70%>aLRT>50%
90%>aLRT>70%

Non-bilaterians

Ecdyzosoans
Lophotrochozoans
Deuterostomians

Node significativity

Phylogenetic groups

MTA3

MTA2

I. MTA1/2/3 Proteins
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 2.0

Ptep_12931

Cele_C26C6_5b

Nvec_v1g247547

Dpul_306877
Dmel_NP_001261684.1

Btau_NP_001096560.1

Lcha_15768

Ptep_10240

Xtro_62129_1

Drer_31168

Tgut_15900

Smar_015736

Locu_5915
Ggal_NP_001012570.1

Pbac_comp46758_c0

Obim_22024278m

Ocar_comp34239_c0

Cmil_AFO98767.1

Drer_36714

Apis_5158

Cacq_4654

Pdum_gatad2 comp224048_c2

Mmus_NP_647465.1

Cint_XP_002121701.1

Mlei_143037a

Acar_XP_003229323.1

Adig_v1_11388

Lpol_XP_013777745_1

Dple_EHJ75910

Xtro_43100_4

Cpic_15717_2

Sman_ModelPK

Ctel_225755

Hduj_t08773

Tcas_9782

Aaeg_021697754.1

Btau_NP_001178976.1

Tgut_14304

Lpol_XP_013788735_1

Hrob_18931

Aipt_21983

Nvit_12007

Locu_10595

Cgig_EKC41807

Tadh_3376

Spur_784127.2

Avag_62567001

Lcha_10078

Bflo_32698

Lgig_23176

Hrob_18065

Hmag_XP_004210122.1

Ggal_XP_423773.3

Aque_011404054.2

Pmar_1039

Hsap_NP_065750.1

Skow_002736406.1

Smed_15001007

Bgla_6705
Lana_XP_013387930_1

Bmal_Bm2395f

Hsap_NP_001287875.1

Acal_XP_005101494.1

Scil_5034_1

Drer_112132

Lpol_XP_013788674_1

Mmus_XP_017168203.1

Hazt_018026377.1

Avag_8759001

aLRT>90%

aLRT<50%
70%>aLRT>50%
90%>aLRT>70%

Non-bilaterians

Ecdyzosoans
Lophotrochozoans
Deuterostomians

Node significativity

Phylogenetic groups

GATAD2-beta

GATAD2-alpha

J. GATAD2 Proteins
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Additional file 6: Figure S4: Expression level of 5mC and NuRD machinery genes during P. dumerilii 

development and along its life cycle. Histogram reporting FPKM values at 19 stages (developmental 

and adult stages) indicated on the left for all indicated genes. Embryonic stages FPKM values and those 

for the other stages cannot be compared, as calculated from two independent RNA-seq studies. These 

two datasets are therefore separated by a black vertical dashed line. Black horizontal dotted line 

highlights a 5 FPKM threshold about which a gene can be considered as significantly expressed, as its 

expression can usually be detected by in situ hybridization [3]. Co-expression clusters are those defined 

by Chou et al. [3]. Hpf: hours post-fertilization; dpf: days post-fertilization; mpf: months post-

fertilization. 
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Additional file 7: Figure S5: Additional expression data of 5mC and NuRD machinery genes during 

regeneration. Whole-mount in situ hybridizations (WMISH) for the genes whose name is indicated are 

shown. In all panels, anterior is up and the regeneration stage for each picture is indicated. Dorsal (D) 

and posterior (P) views are shown. Light blue arrowheads = ectodermal growth zone, light blue arrows 

= ectoderm of developing segment, red arrows = groups of internal cells in the segment adjacent to 

the amputation plane.  
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Additional file 8: Figure S6: Schematic representation of expression patterns of 5mC and NuRD 

during regeneration. In all panels, anterior is up and the regeneration stage for each schema is 

indicated. Ventral schematic representations are shown for all stages and, in addition, dorsal schematic 

representation is provided for stage 5. Color code for the different tissues is provided in the inset. 
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Additional file 9: Figure S7: Rate of segment addition and individual scoring of Decitabine-treated 

worms. (A) Graphic representation of rate of segment addition in controls (DMSO 0.01% and sea 

water) and Decitabine-treated worms (worms that showed autotomy are excluded). (B-F) Graphic 

representation of scoring of individual control (B and C) and Decitabine-treated (D-F) worms until 

25dpa. Two experiments, mean ± SD. For rate of segment addition analysis, 1-way ANOVA was 

performed with Dunnett post hoc test (**: p < 0.01; ***: p < 0.001; ****: p < 0.0001). For conditions 

comparison, 2-way ANOVA was performed (Source of variation: Time p < 0.0001, Treatment p < 

0.0001, Interaction p = 0.0875) with Dunnett post hoc test (*: p < 0.05; **: p < 0.01; ***: p < 0.001). 
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Additional file 10: Figure S8: Classification of Decitabine-treated worms based on morphological 

defects. Three classes of worms can be defined based on the reported morphological defects. For each 

class, representative worms at five different time points after amputation are shown. Green 

arrowheads = characteristic constriction between the non-regenerated and regenerated regions, pink 

arrows = very reduced or absent anal cirri, blue arrows = reduced/abnormal anal cirri, green arrows = 

narrowed regenerated region, black arrowheads = abnormal parapodia. 

 
  

Class 1: low score at 25dpa
(0 or 1 segment or self-amputation)

Characteristics
Bottleneck-like shape (Constriction)
No or small anal cirri
Posterior elongation is blocked
Possible self-amputation

Proportion per Decitabine condition
10µM 33.3%
50µM 37.5%
100µM 11.1%

9 dpa 11 dpa 13 dpa 20 dpa 25 dpa

Class 3: contol-like score at 25dpa
(Above 10 segments)

Characteristics
Control-like shape
Anal cirri developped
Efficient posterior elongation
Proper parapod development

Proportion per Decitabine condition
10µM 12.5%
50µM 0%
100µM 11.1%

Class 2: intermediate score at 25dpa
(2 to 10 segments)

Characteristics
Narrowed new structure (Shrinkage)
None to long anal cirri
Highly reduced posterior elongation
Parapods development impaired

Proportion per Decitabine condition
10µM 54.2%
50µM 62.5%
100µM 77.8%

30.6%

61.6%

7.9%
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Additional file 11: Figure S9: Multiple correlation analysis between regeneration and segment 

addition. (A-B) Statistical analysis of regeneration score correlation in (A) control and (B) Decitabine 

treated-worms. Blue dots show positive correlations and red dots are for negative correlations. Dot 

size is proportional to the correlation score and significant correlations are highlighted with stars. 

Spearman correlation with Holm post hoc test (* for p <0.05).  
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Additional file 12: Figure S10: Analysis of long-term Decitabine effects on regenerating and growing 

worms after a second amputation. (A) Schematic representation of the experimental design. Worms 

were treated with Decitabine (10µM, 50µM, or 100µM), or DMSO (0,01 %; control) or kept in normal 

sea water (control) for five days following amputation (5 days post-amputation, dpa). Decitabine was 

washed out and worms were kept in normal sea water until 25dpa (see Figure 8). A second amputation 

was performed (which removed the regenerated region) and worms were kept in normal sea water 

until 18 days post-second amputation (18dpSa). Observations were done at indicated time points (pink 

bars). (B) Graphic representation of the stages reached by control worms (normal sea water and DMSO 

0,01%) and Decitabine-treated worms after the second amputation. A significant delay was observed 

for worms treated with 10µM as compared to controls at 18dpSa. Worms treated with the other 

concentrations of Decitabine regenerated and add segments like controls. Two experiments, mean ± 

SD, 2-way. ANOVA (p-value: Time p < 0.0001, Treatment p = 0.0283, Interaction p = 0.0663) with Tukey 

post hoc test (*: p<0.05). Only p-values corresponding to comparison to normal sea water is shown, as 

similar to DMSO control comparison. 

 (C) Most Decitabine worms that were class I or class II at 25dpa (after first amputation) regenerated 

after a second amputation without any morphological abnormalities (84,2% and 88,1%, respectively), 

but some of them show minor morphological defects in parapodia and chaetae formation (15,8% and 

11,9%, respectively). (D and E) Multiple correlation analysis between regeneration/segment addition 

after first and second amputation. Only positive correlations were observed for both control and 

Decitabine-treated worms after a second amputation. Blue dots indicate positive correlations and red 

dots are for negative correlations. Dot size is proportional to the correlation score and significant 

correlations are highlighted with stars. Spearman correlation with Holm post hoc test (* for p <0.05).  
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