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Figure S1: Species‐pairwise site-coverage of the original unreduced and reduced data sets. 
Heat maps indicate species‐pairwise amino acid site-coverage of the sequences of 58 species in the original data sets inferred 
with AliStat. Low shared site-coverage is in shades of red and high shared site-coverage is in shades of green. AliStat scores 
are given in Supplementary Table S11, Additional File 2.  a) original unreduced data set. b) original reduced data set.
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Figure S2: Heat maps calculated with SymTest applying the Bowker’s test on the original unreduced and reduced 
data sets.
Heat maps show the results of pairwise Bowker’s test as implemented in SymTest 2.0.47 analysing the original data sets 
unreduced and reduced. The percentage of pairwise p-values < 0.05 rejecting SRH conditions are given in parentheses. 
a) original unreduced data set (p-values < 0.05: 83.36%). b) original reduced data set (p-values < 0.05: 42.65%). Note that 
especially Calmella and Doris are obvious with respect to violating SRH conditions.
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Figure S3: Heat map visualising the information content of the final unreduced data set calculated with MARE.
The information content (IC) is colour-coded in shades of blue, with darker shades representing higher IC and white squares indicating missing data. Red squares indicate gene 
partitions with an IC = 0. Species are displayed in rows (x-axis) and gene partitions are displayed in columns (y-axis). Supermatrix diagnostics of MARE are provided in Supplementary 
Table S11, Additional File 2.
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Figure S4: Heat map visualising the information content of the final intermediate data set calculated with MARE.
The information content (IC) is colour-coded in shades of blue, with darker shades representing higher IC and white squares indicating missing data. Red squares indicate gene 
partitions with an IC = 0. Species are displayed in rows (x-axis) and gene partitions are displayed in columns (y-axis). Supermatrix diagnostics of MARE are provided in Supplementary 
Table S11, Additional File 2. 
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Figure S5: Heat map visualising the information content of the final strict data set calculated with MARE.
The information content (IC) is colour-coded in shades of blue, with darker shades representing higher IC and white squares indicating missing data. Red squares indicate gene 
partitions with an IC = 0. Species are displayed in rows (x-axis) and gene partitions are displayed in columns (y-axis). Supermatrix diagnostics of MARE are provided in Supplementary 
Table S11, Additional File 2.
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Figure S6: Heat map visualising the information content of the strict SOS data set calculated with MARE.
The information content (IC) is colour-coded in shades of blue, with darker shades representing higher IC and white squares indicating 
missing data. Red squares indicate gene partitions with an IC = 0. Species are displayed in rows (x-axis) and gene partitions are displayed 
in columns (y-axis). Supermatrix diagnostics of MARE are provided in Supplementary Table S11, Additional File 2. 
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Figure S7: Species‐pairwise site-coverage of the final unreduced, intermediate, strict, and strict SOS data set.
Heat maps indicate species‐pairwise amino acid site-coverage of the sequences of 56 species in the final data sets inferred with AliStat. Low shared site-coverage is in shades of red and high shared site-coverage is in shades of green. 
AliStat scores are given in Supplementary Table S11, Additional File 2. a) unreduced data set. b) intermediate data set. c) strict data set. d) strict SOS data set. 
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Figure S8: Heat maps calculated with SymTest applying the Bowker's test on the final unreduced, intermediate, strict, and strict SOS data sets.
Heat maps show the results of pairwise Bowker’s test as implemented in SymTest 2.0.47 analysing the final data sets unreduced, intermediate, strict, and strict SOS. The percentage of pairwise p-values < 0.05 rejecting SRH 
conditions are given in parentheses. a) unreduced data set (p-values < 0.05: 82.14%). b) intermediate data set (p-values < 0.05: 63.96%). c) strict data set (p-values < 0.05: 46.17%). d) strict SOS data set (p-values < 0.05: 21.17%). 

JG25_Palisa_papillata
HW13_Favorinus_branchialis

JG11_Dondice_occidentalis
HW03_Berthella_plumula

JG28_Scyllaea_fulva
JG15_Favorinus_auritulus
JG07_Cuthona_albocrusta

HW16_Hancockia_cfuncinata
JG05_Bornella_anguilla
JG27_Phidiana_lynceus

HW21_Tritonia_manicata
JG01_Aeolidiella_alba

JG32_Unidentia_angelvaldesi
JG10_Dirona_picta

HW02_Berghia_verrucicornis
HW20_Spurilla_neapolitana

JG13_Doto_lancei
JG19_Janolus_barbarensis

HW12_Facelina_rubrovittata
JG18_Hermissenda_opalescens

HW17_Hermissenda_crassicornis
JG03_Austraeolis_stearnsi

JG06_Catriona_columbiana
JG23_Melibe_leonina

JG16_Flabellina_iodinea
JG04_Berghia_stephanieae
JG14_Eubranchus_rustyus

HW07_Cuthona_caerulea
HW06_Cratena_peregrina

NC02_Bathydoris_clavigera
HW05_Caloria_elegans

JG30_Tritonia_festiva
NC01_Armina_californica

JG12_Dondice_parguerensis
JG02_Antaeolidiella_chromosoma

HW11_Eubranchus_exiguus
NC08_Tritonia_hamnerorum

JG26_Phestilla_sp
HW10_Embletonia_pulchra

HW09_Doto_sp
HW15_Flabellina_babai

JG21_Limenandra_confusa
HW01_Armina_tigrina

HW14_Flabellina_affinis
JG08_Dendronotus_venustus

JG17_Hancockia_uncinata
JG24_Noumeaella_rubrofasciata

JG20_Learchis_evelinae
JG29_Spurilla_braziliana

HW19_Polycera_quadrilineata
NC04_Fiona_pinnata

NC06_Pleurobranchaea_californica
HW18_Janolus_cristatus

JG22_Lomanotus_vermiformis
NC05_Hermissenda_crassicornis

NC07_Tritonia_diomedea

≥ 5e-2
< 5e-2
< 5e-3
< 5e-4
< 5e-5
< 5e-6
< 5e-7
< 5e-8
< 5e-9
< 5e-10
< 5e-11

d)



0.02

HW03_Berthella_plumula
NC06_Pleurobranchaea_californica

NC02_Bathydoris_clavigera
HW19_Polycera_quadrilineata

JG22_Lomanotus_vermiformis
JG08_Dendronotus_venustus

JG28_Scyllaea_fulva
JG23_Melibe_leonina100/1

HW16_Hancockia_cfuncinata
JG17_Hancockia_uncinata

JG05_Bornella_anguilla
JG13_Doto_lancei
HW09_Doto_sp100/1

100/1

100/1

100/1

100/1

100/1

NC01_Armina_californica
HW01_Armina_tigrina

HW21_Tritonia_manicata
NC08_Tritonia_hamnerorum

JG30_Tritonia_festiva
NC07_Tritonia_diomedea100/1

77.7/1

100/1

100/1

HW10_Embletonia_pulchra
JG10_Dirona_picta

JG19_Janolus_barbarensis
HW18_Janolus_cristatus100/1

100/1

HW15_Flabellina_babai
JG32_Unidentia_angelvaldesi

JG14_Eubranchus_rustyus
HW11_Eubranchus_exiguus

NC04_Fiona_pinnata
HW07_Cuthona_caerulea

JG07_Cuthona_albocrusta
JG06_Catriona_columbiana

JG26_Phestilla_sp98.8/1
100/1

100/1

100/1

100/1

100/1

JG16_Flabellina_iodinea
HW14_Flabellina_affinis

HW13_Favorinus_branchialis
JG15_Favorinus_auritulus
HW12_Facelina_rubrovittata
HW06_Cratena_peregrina

100/1

100/1
HW05_Caloria_elegans

JG25_Palisa_papillata
JG03_Austraeolis_stearnsi

JG27_Phidiana_lynceus
JG20_Learchis_evelinae

100/1

54.8/1
98.7/1

100/1

100/1

JG02_Antaeolidiella_chromosoma
JG01_Aeolidiella_alba

JG21_Limenandra_confusa
HW02_Berghia_verrucicornis

JG04_Berghia_stephanieae
HW20_Spurilla_neapolitana

JG29_Spurilla_braziliana

100/1

100/1

100/1

100/1

97.8/1

JG24_Noumeaella_rubrofasciata
JG11_Dondice_occidentalis

JG12_Dondice_parguerensis
HW17_Hermissenda_crassicornis
JG18_Hermissenda_opalescens
NC05_Hermissenda_crassicornis100/1

100/1

100/1
100/1

100/1

100/1

100/1

100/1

100/1

100/1

100/1

100/1

100/1

50.9/1

100/1

100/1

100/1

100/1

100/1

100/1

100/1

=

Figure S9: Best ML tree of the strict data set with aLRT and aBayes support. 
The phylogram is identical to the phylogram in Fig. 1 without the alternative position of Embletonia pulchra. The first value displays branch support based on 10,000 SH-aLRT replicates, 
the second value displays support derived from the approximate Bayesian support.
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Figure S10: Best ML tree of the intermediate data set with non-parametric bootstrap support. 
Statistical support was inferred from 300 non-parametric bootstrap replicates.
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Figure S11: Best ML tree of the intermediate data set with aLRT and aBayes support. 
The first value displays branch support based on 10,000 SH-aLRT replicates, the second value displays support derived from the approximate Bayesian support.
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Figure S12: Best ML tree of the unreduced data set with non-parametric bootstrap support. 
Statistical support was inferred from 100 non-parametric bootstrap replicates.
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Figure S13: Best ML tree of the unreduced data set with aLRT and aBayes support. 
The first value displays branch support based on 10,000 SH-aLRT replicates, the second value displays support derived from the approximate Bayesian support.
 



Figure S14: Best ML tree of the strict unpartitioned data set analysed with a mixture model approach with non-parametric bootstrap support. 
Statistical support was inferred from 100 non-parametric bootstrap replicates.
 

NC06_Pleurobranchaea_californica

HW03_Berthella_plumula

HW19_Polycera_quadrilineata

NC02_Bathydoris_clavigera

100

100

JG22_Lomanotus_vermiformis

JG17_Hancockia_uncinata

HW16_Hancockia_cfuncinata

HW09_Doto_sp

JG13_Doto_lancei

JG05_Bornella_anguilla

100

100

100

JG08_Dendronotus_venustus

JG23_Melibe_leonina

JG28_Scyllaea_fulva100

100

100

100

HW01_Armina_tigrina

NC01_Armina_californica

HW21_Tritonia_manicata

NC08_Tritonia_hamnerorum

NC07_Tritonia_diomedea

JG30_Tritonia_festiva100
55

100

100

HW18_Janolus_cristatus

JG19_Janolus_barbarensis

JG10_Dirona_picta

100

HW10_Embletonia_pulchra

HW15_Flabellina_babai

NC04_Fiona_pinnata

JG26_Phestilla_sp

JG06_Catriona_columbiana

JG07_Cuthona_albocrusta

99

HW07_Cuthona_caerulea

100

100

HW11_Eubranchus_exiguus

JG14_Eubranchus_rustyus

100

100

JG32_Unidentia_angelvaldesi

100

JG16_Flabellina_iodinea

HW14_Flabellina_affinis

JG20_Learchis_evelinae

HW05_Caloria_elegans

JG03_Austraeolis_stearnsi

JG25_Palisa_papillata

JG27_Phidiana_lynceus

100

58

56

HW06_Cratena_peregrina

HW12_Facelina_rubrovittata

JG15_Favorinus_auritulus

HW13_Favorinus_branchialis

100

100

100

100

JG21_Limenandra_confusa

JG01_Aeolidiella_alba

JG02_Antaeolidiella_chromosoma

JG04_Berghia_stephanieae

HW02_Berghia_verrucicornis

JG29_Spurilla_braziliana

HW20_Spurilla_neapolitana

100

100
100

100

74

JG24_Noumeaella_rubrofasciata

JG12_Dondice_parguerensis

JG11_Dondice_occidentalis

NC05_Hermissenda_crassicornis

JG18_Hermissenda_opalescens

HW17_Hermissenda_crassicornis

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

88

100

100

100

100

0.05

=



Figure S15: Best ML tree of the strict unpartitioned data set analysed with a mixture model approach with aLRT and aBayes support.
The first value displays branch support based on 10,000 SH-aLRT replicates, the second value displays support derived from the approximate Bayesian support.
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Figure S16: Best ML tree of the strict SOS data set with non-parametric bootstrap support. 
Statistical support was inferred from 100 non-parametric bootstrap replicates.
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Figure S17: Best ML tree of the strict SOS data set with aLRT and aBayes support. 
The first value displays branch support based on 10,000 SH-aLRT replicates, the second value displays support derived from the approximate Bayesian support.
 

HW03_Berthella_plumula

NC06_Pleurobranchaea_californica

NC02_Bathydoris_clavigera

HW19_Polycera_quadrilineata

100/1

100/1
JG28_Scyllaea_fulva

JG23_Melibe_leonina

JG08_Dendronotus_venustus

100/1

HW16_Hancockia_cfuncinata

JG17_Hancockia_uncinata

JG05_Bornella_anguilla

JG13_Doto_lancei

HW09_Doto_sp100/1

100/1

100/1

100/1

100/1

JG22_Lomanotus_vermiformis

100/1

HW21_Tritonia_manicata

JG30_Tritonia_festiva

NC07_Tritonia_diomedea

NC08_Tritonia_hamnerorum

100/1

32.3/1

NC01_Armina_californica

HW01_Armina_tigrina

100/1

100/1

JG10_Dirona_picta

JG19_Janolus_barbarensis

HW18_Janolus_cristatus100/1
HW10_Embletonia_pulchra

HW15_Flabellina_babai

JG07_Cuthona_albocrusta

HW07_Cuthona_caerulea

JG06_Catriona_columbiana

JG26_Phestilla_sp

60.1/1

100/1
NC04_Fiona_pinnata

100/1

JG14_Eubranchus_rustyus

HW11_Eubranchus_exiguus

100/1

100/1
JG32_Unidentia_angelvaldesi

100/1

JG16_Flabellina_iodinea

HW14_Flabellina_affinis

HW13_Favorinus_branchialis

JG15_Favorinus_auritulus

HW12_Facelina_rubrovittata

HW06_Cratena_peregrina

100/1

100/1
HW05_Caloria_elegans

JG20_Learchis_evelinae

JG27_Phidiana_lynceus

JG25_Palisa_papillata

JG03_Austraeolis_stearnsi100/1
70/1

100/1

100/1

100/1

JG01_Aeolidiella_alba

JG21_Limenandra_confusa

HW02_Berghia_verrucicornis

JG04_Berghia_stephanieae

HW20_Spurilla_neapolitana

JG29_Spurilla_braziliana

100/1

100/1

100/1

99.9/1

JG02_Antaeolidiella_chromosoma

100/1

JG24_Noumeaella_rubrofasciata

JG11_Dondice_occidentalis

JG12_Dondice_parguerensis

JG18_Hermissenda_opalescens

NC05_Hermissenda_crassicornis

HW17_Hermissenda_crassicornis

100/1

100/1

100/1

100/1

100/1

99.2/1

100/1

100/1

100/1

100/1

100/1

100/1

99.2/1

100/1

100/1

92.3/1

100/1

100/1

100/1

100/1

0.02

=


