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Supplementary Figures and Tables:

Supplementary Figure S1

Study area. a, Antarctica (square: King George Island, arrow: Signy Island). b, King George
Island, showing Lake CZO and Lake Jubany of Barton Peninsula and Potter Peninsula

respectively.

Supplementary Figure S2

The transverse crests of Dactylobiotus ovimutans sp. nov. a, The mouth opening which shows
the dorso and the ventromedian transverse crest with pointed tips. b, The mouth opening
which shows a pointed tip on the dorsomedian transverse crest only. ¢, The mouth opening
which shows a pointed tip on the dorsomedian transverse crest only. The dorsomedian crest
and dorsolateral transverse crest combine. d, The mouth opening which shows a pointed tip
on the ventromedian transverse crest only. d: dorsomedian transverse crest, dic: dorsolateral
transverse crest, opa: oval perforated area, v: ventromedian transverse crest, vic: ventrolateral

transverse crest.

Supplementary Figure S3

The cytochrome ¢ oxidase subunit I (COI) alignment of Dactylobiotus ovimutans sp. nov.
haplotype 1 and 2. A site highlighted in green indicates substitution between haplotypel-
Dactylobiotus sp. (EF632526) and haplotype 2, yellow indicates substitutions between

haplotype 1 and 2.

Supplementary Figure S4



The small ribosome subunit (18S rRNA) alignment of Dactylobiotus ovimutans sp. nov. and D.

parthenogeneticus (HQ604963). Sites highlighted in yellow indicate substitutions.

Supplementary Figure S5

Eggs that DNA extracted in this study. Number indicates the number of processes on the

circumference and number in parentheses indicates haplotype 1 or 2.

Supplementary Figure S6

Phase-contrast microscope (PCM) and Scanning Electron Microscope (SEM) images of eggs
of Dactylobiotus cf. ovimutans sp. nov. from Signy Island, Antarctica. a—c, PCM images of
eggs with various numbers of processes. d—g, PCM images of processes of eggs. h—i, SEM

image of an egg.

Supplementary Table S1

Measurements (in um) of selected morphological characters of Dactylobiotus ovimutans sp.
nov. N, the number of specimens; pt, the percent ratio of the length of a character to the length
of buccal tube; SD, standard deviation; b, allometric exponent; a*, Y-intercept of the regression
line of the Thorpe’s normalized trait versus buccal tube length; br, the percent ratio of the

length of the secondary branch to the length of the primary branch of claw.

Supplementary Table S2



Measurements (in um) of selected morphological characters of eggs of Dactylobiotus

ovimutans sp. nov. N, the number of specimens; SD, standard deviation.

Supplementary Table S3

Partial gene sequences of cytochrome c oxidase subunit 1 (COI), small ribosome subunit (18S

rRNA), and large ribosome subunit (28S rRNA) of Dactyolobiotus ovimutans sp. nov.

Supplementary Table S4

Morphometric comparison between Dactylobiotus ovimutans sp. nov. and D. caldarellai. pt,
the percent ratio of the length of a character to the length of buccal tube; br, the percent ratio

of the length of the secondary branch to the length of the primary branch of claw.

Supplementary Table S5

Measurements of Dactylobiotus cf. ovimutans sp. nov. eggs from Signy Island. All eggs were

isolated from the same freshwater sample.

Supplementary Table S6

Primers and references for PCR of a cytochrome ¢ oxidase subunit 1 (COI), a small ribosomal

subunit (18S rRNA) and a large ribosomal subunit (28S rRNA) in this study.

Supplementary Table S7



PCR programmes and references for cytochrome c oxidase subunit I (COI), small ribosomal

subunit (18S rRNA) and large ribosomal subunit (28S rRNA) in this study.

Supplementary Movie S1

Movie that Dactylobiotus ovimutans sp. nov. feeds on a rotifer.
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Haplotype 1 5-ATATTGGAACACTATATTTTATTTTCGGCCTATGGGCTGCTACCGTAGGAACTTCACTAAGATTTATTATTCGATCTGAATTAAGACAACCTGGCTCTATTTTAATA

Haplotype 2 5-ATATTGGAACACTATATTTTATTTTCGGCCTATGGGCTGCTACCGTAGGAACTTCACTAAGATTTATTATTCGATCTGAATTAAGACAACCTGGCTCTATTTTAATA

Haplotype 1
Haplotype 2
Haplotype 1
Haplotype 2
Haplotype 1
Haplotype 2
Haplotype 1
Haplotype 2
Haplotype 1
Haplotype 2
Haplotype 1
Haplotype 2

GACGATCAAATATATAATGTAATTGTAACTAGACATGCATTTATTATAATTTTCTTTTTCGTAATACCTATTCTTATTGGGGGATTTGGAAACTGACTAGTGCCCTTA
GACGATCAAATATATAATGTAATTGTAACTAGACATGCATTTATTATAATTTTCTTTTTCGTAATACCTATTCTTATTGGGGGATTTGGAAACTGACTAGTGCCCTTA
ATAATCGGAGCCCCAGATATEGCTTTCCCACGAATAAATAATTTAAGATTCTGACTGCTACCCCCCTCATTCATACTAATTACCAGAGGTACAATAAGAGAACAA
ATAATCGGAGCCCCAGATATEGCTTTCCCACGAATAAATAATTTAAGATTCTGACTGCTACCCCCCTCATTCATACTAATTACCAGAGGTACAATAAGAGAACAA
GGAGCTGGAACAGGATGAACAGTTTACCCGCCTTTATCCCAATACTTCGCCCATAGTGGACCAAGTGTAGACCTAACTATTTTCTCCCTACATATTGCAGGAGT
GGAGCTGGAACAGGATGAACAGTTTACCCGCCTTTATCCCAATACTTCGCCCATAGTGGACCAAGTGTAGACCTAACTATTTTCTCCCTACATATTGCAGGAGT
ATCATCCATTCTGGGTGCAATTAATTTTATCTCCACTATTATTAATATACGATCACCAGCAATAAGAATAGAAAATATGCCGCTATTCGTGTGATCTGTACTAATTAC
ATCATCCATTCTGGGTGCAATTAATTTTATCTCCACTATTATTAATATACGATCACCAGCAATAAGAATAGAAAATATGCCGCTATTCGTGTGATCTGTACTAATTAC
AGCAATCTTACTACTACTTGCCCTACCTGTACTAGCTGGGGGTATTACAATACTACTACTAGATCGTAATTTTAATACTTCATTCTTTGATCCTGCAGGAGGGGG
AGCAATCTTACTACTACTTGCCCTACCTGTACTAGCTGGGGGTATTACAATACTACTACTAGATCGTAATTTTAATACTTCATTCTTTGATCCTGCAGGGGGGGG
AGATCCAATTCTATACCAACACTTATTCTGATTTTT-3'

AGATCCAATTCTATACCAACACTTATTCTGATTTTT-3'



Dac. ovimutans 5 TTCTAGAGCTAATACGTGCAATCAGCTTGCTCTCTCGGGAGCAAGCG
Dac. parthenogeneticus 5-TAAATCAGTTATGGTTCACTAGATCGTACAGTTTACACGGATAACTGTGGTAATTCTAGAGCTAATACGTGCAATCAGCTTGCTCTCTCGGGAGCAAGCG
Dac. ovimutans CAGTTATTAGAATAAAAACCAATCCGGCCCTCGGGTCGGTACAATTGGTGACTCTGAATAACCGAAGCGGAGCGCATGGTCTCGTACCGGCGCCAGATCT
Dac. parthenogeneticus CAGTTATTAGAATAAAAACCAATCCGGCCCTTGGGTCGGTACAATTGGTGACTCTGAATAACCGAAGCGGAGCGCATGGTCTCGTACCGGCGCCAGATCT
Dac. ovimutans TTCAAGTGTCTGACTTATCAGCTTGTTGTTAGGTTATGTTCCTAACAAGGCTTCAACGGGTAACGGGGTATCAGGGTCCGATACCGGAGAGGGAGCCTGA
Dac. parthenogeneticus TTCAAGTGTCTGACTTATCAGCTTGTTGTTAGGTTATGTTCCTAACAAGGCTTCAACGGGTAACGGGGTATCAGGGTCCGATACCGGAGAGGGAGCCTGA
Dac. ovimutans GAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACGAAAAATAACGATGCGAGAGCTCTAAGC
Dac. parthenogeneticus GAAACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACGAAAAATAACGATGCGAGAGCTCTAAGC
Dac. ovimutans TCCTCGTAATCGGAATGGGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCG
Dac. parthenogeneticus TCCTCGTAATCGGAATGGGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCG
Dac. ovimutans TATATTAAAGTTGCTGCGGTTAAAAAGCTCGTAGTTGGATCTGGGTAGCTGGATGGATGGTGTGCCTTGCGGTATTACTGTCTGTTCGGCACCACAAGCC
Dac. parthenogeneticus TATATTAAAGTTGCTGCGGTTAAAAAGCTCGTAGTTGGATCTGGGTAGCTGGATGGATGGTGTGCCTTGCGGTATTACTGTCTGTTCGGCACCACAAGCC
Dac. ovimutans GGCCATGTCTTGTATGCCCTTCACTGGGTGTACTTGGCGACCGGAACGTTTACTTTGAAAAAATTAGAGTGCTCAAAGCAGGCGTACGGCCTTGCATAAT
Dac. parthenogeneticus GGCCATGTCTTGTATGCCCTTCACTGGGTGTACTTGGCGACCGGAACGTTTACTTTGAAAAAATTAGAGTGCTCAAAGCAGGCGTACGGCCTTGCATAAT
Dac. ovimutans GGTGCATGGAATAATGGAATAGGATCTCGGATTCTTTTTTGTTGGTTTTCGGAACTCGAGGTAATGATTAATAGGAACAGACGGGGGCATTCGTATTGCG-3'
Dac. parthenogeneticus GGTGCATGGAATAATGGAATAGGCTCTCGGATTCTTTTTTGTTGGTTTTCGGAACTCGAGGTAATGATTAATAGGAACAGACGGGGGCAT Tmmmmmmmmm= -3




L126(2)







Range Average SD Holotype
character N b a*
pgm pt pum pt pgm pt um pt

Body length 58  303.49-759.99  682.44-1123.44 55533  854.39  127.32  109.43  576.32  868.87 - -
Buccal-pharyngeal tube

Buccal tube length 44 37.42-78.02 - 62.84 - 13.05 - 66.33 - - -

Stylet support

) ; ) 44 27.16-57.23 67.47-77.03 45.56 72.65 9.23 2.10 48.93 73.77 0.96  45.63
insertion point

Buccal tube external

width 44 4.15-14.01 11.09-19.31 9.59 14.93 2.98 2.54 12.71 19.16 149 943
Buccal t_ube internal 44 2.83-11.43 7.22-15.38 7.08 10.96 2.48 2.37 9.99 15.06 1.64  6.82
width
Ventral lamina 41 13.06-42.69 29.52-67.12 31.75 50.30 7.66 6.36 34.08 51.38 1.09 32,60
Placoid lengths
Macroplacoid 1 43 10.37-39.69 27.24-55.03 26.04 40.33 8.20 6.74 28.55 43.04 159 2574
Macroplacoid 2 43 5.49-21.35 12.94-28.76 13.88 21.44 4.54 3.89 17.40 26.23 1.64  13.65
Macroplacoid row 40 17.26-63.56 42.72-88.58 42.83 66.80 13.98 11.19 48.15 72.59 162  42.89
Claw | lengths
Primary branch 44 13.17-40.37 35.20-62.41 29.23 45.97 7.79 5.73 32.19 48.53 127 29.46
Secondary branch 44 4.45-15.79 11.89-24.76 11.44 18.06 2.86 2.01 13.62 20.53 119 11.66
Claw Il lengths
Primary branch 41 13.48-38.85 34.41-60.83 28.76 45.48 7.50 4.76 30.81 46.45 124 2927
Secondary branch 41 5.02-15.56 13.42-24.40 11.71 18.54 3.06 1.95 13.33 20.10 122 11.90
br 41 30.97-46.18 = 40.91 - 3.45 - 43.27 - - -
Claw Il lengths
Primary branch 41 13.01-39.37 33.18-59.21 28.66 45.29 7.77 5.21 31.74 47.85 1.26  28.93
Secondary branch 41 5.70-16.21 14.94-24.08 11.82 18.70 2.91 1.95 13.74 20.71 112 11.98
Claw IV lengths
Primary branch 39 17.12-50.53 40.75-72.87 37.08 58.31 10.90 7.69 46.01 69.37 140  37.52
Secondary branch 39 13.25-21.42 17.45-28.87 15.38 24.29 4.35 2.83 18.56 27.98 130 1553

br 39 35.14-51.60 - 41.89 - 3.70 - 40.34 - - -




Character N Range Average SD

Bare diameter (um) 54 100.72-136.94 114.93 8.97

Full diameter (um) 54 122.50-158.41 137.52 8.24

Process height (um) 53 7.03-15.23 11.57 1.87

Process base width (um) 53 10.54-21.00 15.15 2.22

Process base / 53 90.79-210.21  133.22  23.19
height ratio (%) ' ' ' '

Number of processes on 53 20-37 26.17 397

the egg circumference




Supplementary Table S3

CO1 sequence
Haplotype 1:

5.
ATATTGGAACACTATATTTTATTTTCGGCCTATGGGCTGCTACCGTAGGAACTTCAC
TAAGATTTATTATTCGATCTGAATTAAGACAACCTGGCTCTATTTTAATAGACGATCA
AATATATAATGTAATTGTAACTAGACATGCATTTATTATAATTTTCTTTTTCGTAATAC
CTATTCTTATTGGGGGATTTGGAAACTGACTAGTGCCCTTAATAATCGGAGCCCCA
GATATAGCTTTCCCACGAATAAATAATTTAAGATTCTGACTGCTACCCCCCTCATTC
ATACTAATTACCAGAGGTACAATAAGAGAACAAGGAGCTGGAACAGGATGAACAG
TTTACCCGCCTTTATCCCAATACTTCGCCCATAGTGGACCAAGTGTAGACCTAACTA
TTTTCTCCCTACATATTGCAGGAGTATCATCCATTCTGGGTGCAATTAATTTTATCTC
CACTATTATTAATATACGATCACCAGCAATAAGAATAGAAAATATGCCGCTATTCGT
GTGATCTGTACTAATTACAGCAATCTTACTACTACTTGCCCTACCTGTACTAGCTGG
GGGTATTACAATACTACTACTAGATCGTAATTTTAATACTTCATTCTTTGATCCTGCA
GGAGGGGGAGATCCAATTCTATACCAACACTTATTCTGATTTTT-3’

Haplotype 2:

5.
ATATTGGAACACTATATTTTATTTTCGGCCTATGGGCTGCTACCGTAGGAACTTCAC
TAAGATTTATTATTCGATCTGAATTAAGACAACCTGGCTCTATTTTAATAGACGATCA
AATATATAATGTAATTGTAACTAGACATGCATTTATTATAATTTTCTTTTTCGTAATAC
CTATTCTTATTGGGGGATTTGGAAACTGACTAGTGCCCTTAATAATCGGAGCCCCA
GATATGGCTTTCCCACGAATAAATAATTTAAGATTCTGACTGCTACCCCCCTCATTC
ATACTAATTACCAGAGGTACAATAAGAGAACAAGGAGCTGGAACAGGATGAACAG
TTTACCCGCCTTTATCCCAATACTTCGCCCATAGTGGACCAAGTGTAGACCTAACTA
TTTTCTCCCTACATATTGCAGGAGTATCATCCATTCTGGGTGCAATTAATTTTATCTC
CACTATTATTAATATACGATCACCAGCAATAAGAATAGAAAATATGCCGCTATTCGT
GTGATCTGTACTAATTACAGCAATCTTACTACTACTTGCCCTACCTGTACTAGCTGG
GGGTATTACAATACTACTACTAGATCGTAATTTTAATACTTCATTCTTTGATCCTGCA
GGGGGGGGAGATCCAATTCTATACCAACACTTATTCTGATTTTT-3’

18S sequence

5.
TTCTAGAGCTAATACGTGCAATCAGCTTGCTCTCTCGGGAGCAAGCGCAGTTATTA
GAATAAAAACCAATCCGGCCCTCGGGTCGGTACAATTGGTGACTCTGAATAACCG
AAGCGGAGCGCATGGTCTCGTACCGGCGCCAGATCTTTCAAGTGTCTGACTTATCA
GCTTGTTGTTAGGTTATGTTCCTAACAAGGCTTCAACGGGTAACGGGGTATCAGGG
TCCGATACCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGC



AGGCGCGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACGAAAAATAACGAT
GCGAGAGCTCTAAGCTCCTCGTAATCGGAATGGGTACACTTTAAATCCTTTAACGA
GGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAAT
AGCGTATATTAAAGTTGCTGCGGTTAAAAAGCTCGTAGTTGGATCTGGGTAGCTGG
ATGGATGGTGTGCCTTGCGGTATTACTGTCTGTTCGGCACCACAAGCCGGCCATGT
CTTGTATGCCCTTCACTGGGTGTACTTGGCGACCGGAACGTTTACTTTGAAAAAAT
TAGAGTGCTCAAAGCAGGCGTACGGCCTTGCATAATGGTGCATGGAATAATGGAAT
AGGATCTCGGATTCTTTTTTGTTGGTTTTCGGAACTCGAGGTAATGATTAATAGGAA
CAGACGGGGGCATTCGTATTGCGGCGTTAGAGGTGAAATTCTTGGATCGTCGCAA
GACGAACTACTGCGAAAGCATTTGCCAAGAATGTTTTCATTAATCAAGAACGAAA
GTTAGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCTAACCATAAACGATGCCA
ACCAGCGATCCCGTCGGTGTTTTTATCATGACTCGACGGGCAGCTTCCGGGAAAC
CAAAGTGCTTAGGTTCCGGGGGAAGTATGGTTGCAAAGCTGAAACTTAAAGGAAT
TGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACG
GGAAAACTTACCAGGCCAGGACACTTTAAGGATTGACAGATTGAGAGCTCTTTCT
TGATTAGGTGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGG
TTAATTCCGATAACGAACGAGACTCTAGCCTGCTAAATAGCCAACTGATCCGCAGC
GTCAGTTGCTAAAAAAGCTTCTTAGAGGGACAGGCGGCGTTTAGTCGCACGAGAT
TGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCCGCACGCGCGCTAC
ACTGAAGGGACCAGCGTGCTTAACCTCCTTGGCCGGAAGGCCTGGGGAATCCGAT
TAAACCCCTTCGTGATTGGGATTGAGCTTTGTAATTATCGCTCATGAACGAGGAATT
CCCAGTAAGCGCGAGTCATAAGCTCGCGTTGATTACGTCCCTGCCCTTTGTACACA
CCGCCCGTCGCTACTACCGATTGAATGATTTAGTGAGGTCTTCGGACTGGCTGTCG
AGACTGTCGCAAGACGGTTTCGTACGGTTGGGAAGACGACCAAA-3’

28S sequence

5.
ACACGGACCAAGGAGTTCAACATGCGAGCTAGTTGTTGGGACTTGAAGCCCGCTA
GCAAAGTGAAAGCAAGACATAGTGTAACGCTGTGTATTGGCGTGATCCCGTTACTT
GGTCTGAAAAGTCCGAGCCGGGCGCATCGCCGGCCCGTCATAAGCTCACGTGGCT
GTGGCGGAGCCTGAGCTCGCACGTTGAGACCCGAAAGATGGTGAACTATGCCTGG
GCAGGATGAAGCCAGGGGAAACTCTGGTGGAGGTCCGTAGCGATTCTGACGTGC
AAATCGATCGTCTGACCTGGGTATAGGGGCGAAAGACTAATCGAACCATCTAGTAG
CTGGTTCCCTCCGAAGTTTCCCTCAGGATAGCTGGCACTCGGAGAACGTAGTCTCT
CCCGGTAAAGCGAATGATTAGAGGCCTTGGGGTCGAAACGACCTTAACCTATTCTC
AAACTTTAAATGGGTGAGAAGTCTGGCTTGCTTAAATGCGAAGCTGAAGTCTGGA
CGTTGGATACGAGCGCCTAGTGGGCCACTTTTGGT-3’



character Dac. ovimutans Dac. caldarellai

Buccal tube length 54.24 ym 52.20 ym
Body length 437.58 420.00
Ventral lamina (pt) 56.90 43.00
. Styletsupport 69.32 77.82
insertion point (pt)
P”mi}ycgfv”lf? p'f)”gth 48.95 34.77
brofclaw Il 42.34 51.53
Primary branch length 65.69 44.71

of claw IV (pt)

brof claw IV 37.19 48.97




Supplementary Table S5

CHARACTER 1 2 3 4 5 6 10 11 12 13 14 15 16 17
Diameter of egg without 99.6 90.0 124.0 1411 1288 125.7 97.7 934 1328 1351 1344
processes
Diameter of egg with 123.9 109.2 140.4 154.6 140.0 142.9 122.6 109.2 1459 151.0 1451
processes
Process height 9.8 106 104 93 6.1 9.0 7.6 7.8 156 143 105 56 9.0 6.0
8.8 117 107 100 7.6 7.8 7.1 8.4 157 143 104 6.0 10.1 55
6.4 128 106 838 7.0 8.7 7.2 8.7 16.1 151 95 6.2 8.4 5.9
Process base width 109 164 141 136 136 143 130 186 108 129 116 127 156 114
120 179 139 139 149 134 122 179 89 126 113 123 142 114
8.3 174 154 138 171 146 116 182 102 116 127 134 141 116
Process base/height ratio 111% 155% 135% 146% 224% 160% 171% 239% 69% 90% 110% 227% 174% 191%
136% 154% 130% 139% 197% 172% 172% 215% 56% 88% 109% 206% 141% 206%
131% 136% 145% 156% 245% 169% 160% 209% 63% 77% 134% 217% 168% 197%
Distance between processes 1.0 2.0 2.7 5.2 2.2 14 2.4 3.5 2.8
0.8 2.3 3.0 6.7 3.2 1.5 2.7 4.9 2.4
1.6 3.9 6.6 4.3 2.7 2.8 3.8 1.9
Number of processes on the 21 20 24 20

egg circumference




DNA . Primer . Voo
fragment Primer name direction Primer sequence (5'-3") Source
18S- Forward CCGCGAATGGCTCATTAAATCAG
188 Tard84F
rRNA Giribet et al. 1996
18S-9S Reverse GATCCTTCCGCAGGTTCACCTAC
28S-1274F Forward GACCCGTCTTGAAACACGGA
28S
RNA Markmann 2000
28S-706R Reverse CGCCAGTTCTGCTTACC
LCO1490 Forward GGTCAACAAATCATAAAGATATTG
Folmer et al.
COIl 1994
HC0O2198 Reverse TAAACTTCAGGGTCACCAAAAAATCA




18S rRNA 28S rRNA COl

Step Temp[Jfé?ture [miT;gzc] Cycles Temp[)oecr]ature [miTr:?;Zc] Cycles Tempoeéature [mTri]r:r;ZC] Cycles
donmtoetion 95 5:00 1 95 5:00 1 94 05:00 1
Denatureation - - - - - - 94 01:00 5
Annealing - = = - - - 45 01:30 5
Elongation - = - - - - 72 01:30 5
Denaturation 94 0:30 30 94 0:30 30 94 01:00 35
Annealing 53 0:30 30 42 0:30 30 50 01:30 35
Elongation 72 0:30 30 72 0:30 30 72 01:00 35
Final 72 10:00 1 72 10:00 1 72 05:00 1

elongation

Source This study This study Michalczyk et al. 2012
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