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Section 1: Sponge barcoding and morphological taxonomy

For morphological taxonomic identification, the sponge samples stored in 70% EtOH
were investigated by light microscopy at the Senckenberg Research Institute and
Natural Museum. The photos taken oft he complete sponges directly upon their
collection were also used for identification. Skeletal elements (spicules) of the
sponges were studied upon preparations following the generally accepted technique of
dissolving soft tissue of fragments of sponge in nitric acid; the preparation procedure
is described e.g. by Boury-Esnault and Riitzler (Boury-Esnault and Riitzler, 1997).
The spicules were mounted on microscope slides and studied by light microscopy. For
the identification relevant literature (Hentschel, 1914; Koltun, 1964; Plotkin and
Janussen, 2008) and the World Porifera Database (www.marinespecies.org/porifera/)
were consulted. The sponge samples used for morphological identification are housed
in the Senckenberg Nature Museum (Frankfurt am Main, Germany).

Extraction, PCR and sequencing

DNA was extracted using Spin Columns (Machery-Nagel) following the
manufacturer's protocol. Fragments of the mitochondrial cytochrome oxidase subunit
1 (standard barcoding fragment) and the C-Region of the large nuclear ribosomal
subunit (28S) were amplified using the degenerated version of universal barcoding
primers dgLCO1490 (GGT CAA CAA ATC ATA AAG AYA TYG G) with
dgHCO2198 (TAA ACT TCAG GGT GAC CAA ARA AYC A) (Meyer and Paulay,



2005) and 28S-C2-fwd (GAA AAG AAC TTT GRA RAG AGA GT) with 28S-D2-
rev (TCC GTG TTT CAA GAC GGG) (Chombard et al., 1998). These two markers
are the current standards for sponge DNA barcoding and constitute the currently most
used marker for sponge biodiversity assessments (Erpenbeck et al., 2008, 2016). The
15 uL PCR mix consisted of 2.5 pL 5x green GoTag ® PCR Buffer (Promega Corp,
Madison, WI), 2uL 25mM MgCl, (Promega Corp, Madison, WI), 1 uL 10mM
dNTPs, 1 uL BSA (100ug/ml), 0.5 puL each primer (5uM), 3.9 uL water, 0.1uL
GoTag® DNA polymerase (5u/ul) (Promega Corp, Madison, WI) and 1 uL DNA.
Temperature profile comprised an initial denaturation phase of 94°C for 3 min
followed by 35 cycles of 30 s denaturation at 94°C, 20 s annealing at 51°C, 60 s
elongation at 72°C each and a final elongation at 72°C for 5 min. PCR products were
purified with the freeze-squeeze method (Tautz and Renz, 1983) before cycle
sequencing with the BigDye-Terminator Mix v3.1 (Applied Biosystems) following
the manufacturer’s protocol. Both strands of the template were sequenced on an ABI
3730 automated sequencer. Sequences were basecalled, trimmed and assembled in
CodonCode Aligner v 3.7.1.1 (www.codoncode.com). Sequences are deposited in
NCBI Genbank under accession numbers MH371760 - MH371774.

Phylogenetic analyses were performed after incorporation of all available 28S
and CO1 respectively sequences as currently published in NCBI Genbank and the
Sponge Genetree Server (www.spongegenetrees.org). Here, secondary structure
information has been implemented where feasible as suggested earlier (Erpenbeck et
al., 2007). Phylogenetic reconstructions were performed with RAxML 7.2.8 as
implemented in GENEIOUS 8.1.6. (http://www.geneious.com) under the GTRCAT
model and 100 rapid bootstrap replicates (Kearse et al., 2012).
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Section 2: Supplementary Figures and Tables

Asbestopluma cupressiformis LN870592
Asbestopluma cupressiformis LN870593
Asbestopluma cupressiformis LN870591
Asbestopluma cupressiformis LN870590
Asbestopluma cupressiformis LN870589
Asbestopluma lycopodium LN870607
Asbestopluma lycopodium LN870604
Asbestopluma lycopodium LN870605
Asbestopluma lycopodium LN870608
Asbestopluma lycopodium LN870606
Asbestopluma infundibulum LN870602
100" Asbestopluma infundibulum LN870603
Chondrocladia sp n A LN870624
Chondrocladia sp n A LN870621
Chondrocladia sp n A LN870623
100]| Chendrocladia sp n A LN870625
Chondrocladia sp n A LN870622
99 L Chondrocladia sp n C JTH2015 LN870626
100y Chondrocladia gigantea LN870618
Chondrocladia gigantea LN870619
100= Chondrocladia robertballardi LN870627
100 Euchelipluma sp n A JTH2015 LN870641
Euchelipluma sp n A JTH2015 LN870640
Euchelipluma sp n A JTH2015 LN&870639
Asbestopluma furcata LN870600
g7| Asbestopluma furcata LN870595
87| Asbestopluma furcata LN870596
Asbestopluma furcata LN870599
100| Asbestopluma furcata LN870601
Asbestopluma furcata LN870597
Asbestopluma furcata LNB70598
Asbestopluma bihamatifera LN870587
Asbestopluma sp n A JTH2015 LN870610
Asbestopluma sp n A JTH2015 LN870609
Asbestopluma sp n A JTH2015 LN870611
Asbestopluma pennatula LN870614
Asbestopluma pennatula LN870613
Asbestopluma pennatula LN870615
Asbestopluma cf belgicae JTH2015 LN870588
Asbestopluma sp n B JTH2015 LN870612
Asbestopluma desmophora LN870594
1004 Chondrocladia fatimae LN870617
Chondrocladia fatimae LN870616
Chondrocladia vaceleti LN870628
Chondrocladia lyra LN870620
Abyssocladia dominalba LN870578
Abyssocladia dominalba LN870580
Abyssocladia dominalba LN870577
Abyssocladia dominalba LN870579
Abyssocladia lakwollii LN870581
Abyssocladia sp n B JTH2015 LN870583

93

78 lan|

100]

71

100

g7] Cladorhiza tenuisigma LN870637
Cladorhiza tenuisigma LN870636
96| Cladorhiza corticocancellata LN870632
Cladorhiza abyssicola LN870630
1008 Cladorhiza abyssicola LN870629
Cladorhiza abyssicola LN870631
Cladorhiza gelida LN870634
Cladorhiza gelida LN870635
0d Cladorhiza gelida LN870633
Guitarra fimbriata KC869537
Guitarra antarctica LN870642
Mycale lingua LN870646
901 Mycale lingua LN870645
100 Mycale marshallhalli LN870647
100 Mycale mirabilis KC869613
Mycale setosa KC869624
ycale macilenta KC869541
Esperiopsis koltuni LN870638
[ Abyssocladia sp n A JTH2015 LN870582
00 Abyssocladia sp n C JTH2015 LN870584
Lissodendoryx complicata LN870644
Inflatella sp KCB69468
Crambe crambe AY561883
Crambe crambe AY626302
Meonanachora arbuscula AY626301aAY561882

981100' Monanchora arbuscula KC869447
79

Monanchora quadrangulata KU060535
Monanchora quadrangulata KU060501
Menanchora unguiculata KC869564

1004 lotrochota birotulata AY561884
Wﬂ- Mycale laevis KCB69556

cf lotrochota baculifera GW6183 KU060555
Lissodendoryx fibrosa KCB69479
Lissodendoryx fibrosa KC869529
Lissodendoryx sp KCB69506
Acanthancora sp KC869649
Crella elegans HQ393894
Hymedesmia pansa HQ379229
Crella incrustans KC869608
Phorbas dives HQ379402
Lissodendoryx arenaria KC869561
Hymedesmia sp HQ379401
Demospongiae sp GW27000 KU060348
Hemimycale columella HQ379400
Latrunculia lunaviridis KC869489
Tsitsikamma pedunculata KC869512

98 Zyzzya fuliginosa KCB69478

Mynxilla cf rosacea HQ379231
Myxilla cf rosacea HQ379403
yxilla ancorata HQ379230
Tedania strongylostyla KC869515
Tedania tubuliera KC869548
Forcepia sp KC869627
Lissodendoryx sigmata KC869509
g5 Mycale fibrexilis AY026376
Demospongiae sp GW6038 KU060539
Demospongiae sp GW3462 KU060452

90 Antho inconstans HQ379399

Antho sp KC869629

Clathria reinwardti KC869449

Echinochalina sp KC869603

Clathria eccentrica KC869597
Clathria sp DQ299249

Echinoclathria dichotoma KC869501



Isodictya frondosa KC869477
Isodictya frondosa KC869563
Isodictya compressa KCB69546
Isodictya grandis KC869522
TB31 GW8260 Isodictya bentarti
TB13 GW8242 Isodictya bentarti
TB14 GW8243 |sodictya bentarti
TB32 GW8261 Isodictya bentarti
GW8258 Isodictya sp.
Amphilectus fucorum LN870585
Amphilectus fucorum LN870586
Amphilectus fucorum HQ379226
Ulosa stuposa LN870648
MNegombata magnifica KUD60529
MNegombata magnifica KUD60533
MNegombata magnifica KU060351
MNegombata magnifica KUO60530
MNegombata magnifica KUDG0335
100r Diacarnus sp GW3126 KU060370
Diacarnus sp GW26971 KU060338
Mycale titubans HQ379228
Cliona sp AY626291aAY626332
Cliona sp AY626325
81 Spirastrella vagabunda AY626292&AY626333
pirastrella sp AY6262938AY626334
o[ Spirastrella sp AY626294&AY626335
Spirastrella sp AY6262958AY626336
Spirastrella inconstans AY626296
ct Spheciospongia vagabunda GW3131 KU060372
82| | cf Spheciospongia vagabunda GW3419 KU060437
801 1 cf Spheciospongia vagabunda GW3215 KU060380
76 Spirastrella vagabunda AM293641
Spirastrella vagabunda AY626285aAY626329
891 1 spirastrella inconstans AY626286aAY626330
- Spheciospongia peleia AY626287
Cliona sp AY626324a AY626342
100 Cliona sp AY626288
Cliona sp AY62628% AY626331
I‘l_ Cervicornia cuspidifera AY626290aAY561888
Cliona varians AY626284aAY626328
cf Spheciospongia vagabunda GW3270 KU060394
cf Spheciospongia vagabunda GW3271 KU060395
Spirastrella vagabunda AM293640
liona varians KC869519
Cervicornia cuspidifera KC869474
98l Cliona varians KP400594
Cliona viridis KP400593
Cliona viridis KP400592
Cliona viridis AF062606
Cliona viridis KP400591
88111 Cliona aprica KP400590
Cliona sp GW3276 KU060397
Cliona schmidti AM293632
Cliona schmidti AM293633
Cliona jullieni AM293626
Cliona jullieni AM293625
Cliona jullieni AM293627
Spirastrella purpurea AY626297aAY626337
100 Demospongiae sp GW5951 KUD60519
Demospongiae sp GW5949 KUD60518
1 Demospongiae sp GW5814 KU060491
Spirastrella sp AY626274aAY626326
Dip?astrella spiniglobata AY626275a AY561894
Demospongiae sp GW5940 KUDE0515
00K spirastrella hartmani KC869504
Spirastrella sabogae AY626323
Spirastrella hartmani AY561895
Diplastrella megastellata AY561893L
Cliona sp GW6105 KUDE0541
gg| Cliona sp GW3538 KU060469
Cliona sp GW6135 KU0G0545

96

97

85

| 94 Cliona sp GW3536 KU060468

97] | Cliona sp GW5905 KU0G0505
Polymastia or Cliona AY626281aAY561897
liona sp GW3452 KU060451
Cliona rhodensis AM293631
10Q Cliona delitrix AY626277aAY561889
b7]! Cliona delitrix KC869510
Cliona utricularis AM293639
Cliona utricularis AM293638
Cliothosa hancocki AM293634
100 Pione velans AY62627%9aAY561890
Pione sp AY626280
Cliona mussae AY626278aAY626327
9 cf Pione vastifica GW5972 KUD60524
Cliona celata AM293628
Cliona aff HQ379235
Cliona celata AM293630
Cliona celata AY626276aAY561891
Cliona aff HQ379234
Cliona celata AM293629

72

Placospongia sp AY626299
Placospongia s&AY&26298aAY626338
76 diella hemisphaerica HG423748
Radiella hemisphaerica LN606511
Polymastia thielei LN873420
Radiella hemisphaerica HG423747
Polymastia mamillaris LN873453
Polymastia mamillaris HG423741
Polymastia arctica HG423734
Polymastia grimaldii LN873419
Polymastia arctica HG423735
Paolymastia andrica LN873411
Polymastia uberrima HG423744
6 Polymastia sp 1 AP2013 LN606504
Polymastia sp 1 AP2013 HG423742
00 Polymastia sp 2 AP2013 HG423743
'olymastia boletiformis LN606491
Polymastia boletiformis LN606494
Quasillina brevis LN606510
Sphaerotylus capitatus HG423755
Sphaerotylus capitatus LN873454
Sphaerotylus sp HQ379233
Sphaerotylus sp AP2013 LN873455
Polymastia corticata LN873417
Polymastia corticata LN873418
Polymastia corticata EU005552
86100l polymastia corticata LN873452
Sphaerotylus antarcticus HG423752
Polymastia cf conigera AP2013 HG423828
95]| Weberella bursa LN606520
Weberella bursa HG423763
Sphaerotylus borealis HG423754
Sphaerotylus borealis LN606515
Sphaerotylus borealis HG423753

99
Placospongia sp KC869625
?0[| Placospongia intermedia KFO17184
1

87



Polymastia euplectella LN606497
Polymastia euplectella LN606498
Polymastia euplectella HG423737
Polymastia cf bartletti AP2015 HG423738
100 Polymastia bartletti LN606505
Paolymastia invaginata HG423740
Polymastia ?achymast‘la AY561924L
Tentorium cf semisuberites AP2013 HG423762
Radiella sp AP2013 LN606513
Radiella sp AP2013 HG423751
Radiella sp AP2013 LN606514
Radiella sarsi LN606512
Radiella sarsi HG423749
Spinularia spinularia LN606517
Radiella cf sarsi AP2013 LN873460
Radiella cf sarsi AP2013 HG423750
Radiella cf sarsi AP2013 LN873459
Tentorium semisuberites HO379404
Tentorium semisuberites HG423761
93 |00 Tentorium semisuberites HG423760
Polymastia sp AY626282aAY561923
Tentorium papillatum HG423759
Tentorium papillatum LN606519
100} Tentorium papillatum HG423758
Aaptos aaptos AY626314
Aaptos sp AY626313
1004t Demospongiae sp GW6149 KU060548
Aaptos lithophaga AY626312aAY561909
Aaptos sp AY626311aAY561908
Aaptos aaptos KC869496
Suberites sp AY626315a AY561912
5 Suberites sp KCB69467
Suberites sp KC869500
Terpios aurantiaca AY626316aAY561911
1 Suberites aurantiacus KC869577
Qberites massa HQ379249
Suberites massa HQ379406
hizaxinella sp AY561910L
Laﬁ Suberites domuncula emb AJ620113
Suberites ficus AY026381
Bl Suberites #agurﬂrum HQ379248
Suberites ficus HQ379247
Homaxinella subdola HQ379244
Pseudosuberites sulphureus HQ379246

100 | TB10 GW8239 Homaxinella balfourensis
TB20 GW8249 Homaxinella balfourensis
Hymeniacidon kitchingi HQ379243

Ulosa stuposa HQ379227
Terpios granulosa HQ379250
[196; Halichondria panicea HQ379242
.| l Halichondria panicea AF062607
Halichondria bowerbanki HQ379241
Demospongiae sp GW3375 KU060417
Terpios aploos KC869465
Hymeniacidon heliophila KCB69620
10 Demospongiae sp GW26927 KU060319
Demospongiae sp GW26943 KU060325
100L Halichondria melanadocia KC869508
Pseudosuberites sp AY561917
g4 Demospongiae sp GW3535 KU060467
L Pseudosuberites sp AY626317aAY561913
20 Caulospongia biflabellata AY626318aAY626341
Ciocalypta penicillus HQ379240
Axinella damicornis HQ379198
1 Axinella damicornis HQ379394
Axinella damicornis AF062605
g2¢! Axinella damicornis GQ466058
og | Prosuberites longispinus HQ379245
Prosuberites sp AY626319
96|| Hymerhabdia typica HQ379223
Hymerhabdia typica HQ379398
Axinella sp AY561925
Stylissa carteri EU146398
99 Stylissa carteri KU0O60320
Stylissa carteri KUO60409
87 Axinella corrugata AY864741
100 Axinella corrugata DO299258
Prosuberites laughlini AY626320L
g7 || Axinella verrucosa GQ466063
Cymbastela cantharella GO466064
Axinella corrugata KC869458
Axinella corrugata KC869523
Ceratopsion sp EU146399
Raspailia sp EU146434
Amphinomia sulphurea EU146396
Amphinomia sulphurea EU146397
100 Agelas dispar AYB64740
Acanthostylotella cornuta KCB69600
gof Astrosclera willeyana JQ387733
Agelas conifera KCB69634
9! Agelas conifera AY864738
Agelas clathrodes AY864739
Agelas sp AY561929L
Astrosclera willeyana AY561928
— | Astrosclera willeyana KU060379
Astrosclera willeyana KU060346
Astrosclera willeyana KU060330
100+ Astrosclera willeyana JQ362353
Astrosclera willeyana KC869525
100y Tethya hibernica HQ379405
Tethya hibernica HQ379238
Tethya citrina HQ379237
Tethya sp GW6033 KU060536
Tethya sp GW26972 KU060339
Tethya sp GW26962 KU060331
Tethya sp KCB869527

I_I Polymastia euplectella LN606499

Tethya seychellensis KC869475
Tethya sp AY626300
Stellitethya ingens AY561899
Tethytimea stellagrandis AY561920
Xenospongia patelliformis KCB69650
Hemiasterella sp AY626310
Tectitethya keyensis KC869616
10 Tectitethra keyensis KC869588
95 Raspailia australiensis EU146439
Raspailia australiensis EU146438
7 Ceratopsion axiferum EU146406
Hemiasterella sp AY561901
Axos cliftoni AY626308
Adreus fascicularis HQ379239
Adreus micraster AY626306aAY561903
Tethyid sp AY561904
Laxotethya dampierensis AY626307a AY561905
78 Tethyidae sp HQ379236

97

o8; Timea sp AY626303



96 | =_limeaspAra613U7
Timea centrifera AY626304aAY561906
Demospongiae sp GW3417 KUD60436
9|7rachv,u't:l.a1::||~,|s digitatus EU146435
Trachycladus laevispirulifer AY626305
Trachycladus sp KC869579
Trachycladus cf digitatus EU146436
Trachycladus stylifer KC869453
99 Desmacella cf annexa HQ379225
Hamacantha falcula LN870643

Raspailia vestigifera KC869583
1001 Raspailia vestigifera EU146412
10011 Raspailia vestigifera EU146413
Raspailia sp EU146420
Raspailia ramosa HQ379215
Eurypon sp EU146411aEF507817
Ceratopsion palmata EU146400
Ceratopsion axiferum KCB69596
Sollasella moretonensis EU146429aEF507831
Sollasella moretonensis EU146428aEF507828
99L Sollasella cervicornis EU146427aEF507826
99 Aulospongus sp EU146401
Aulospongus sp EU146402
%Aulospongus similaustralis EU146425aEF507825
Raspaciona aculeata HQ379214
Eurypon clavigerum HQ379208
Raspailia sp EU146424aEF507824
Raspailia sp EU146423aEF507822
Raspailia sp EU146422aEF507823
Raspailia topsenti EU146421aEF507821
Raspailia sp EU146414
Eurypon cf cinctum HQ379396
Eurypon cf cinctum HQ379207
Tethyspira spinosa HQ379216
Raspaciona aculeata HQ379213
Raspailia sp EU146437

00 Raspailia sp EU146415
03 Thrinacophora cervicornis KC869456
Thrinacophora cervicornis KC869630
771 Raspailia sp EU146433
821} Eurypon hispidum KC869614
Thrinacophora sp EU146432
Trikentrion flabelliforme KC869511
Ptilocaulis sp DQ299252
oel Trikentrion flabelliforme EU146431
Raspailia elegans EU146430
Reniochalina stalagmitis %0299259
Reniochalina stalagmitis EU146426
Reniochalina stalagmitis DO299251
100L Axechina raspailioides EU146403
Raspailia nuda EU146418
10 Raspailia nuda EU146416
Raspailia nuda EU146417
100y Raspailia phakellopsis EU146419
Raspailia phakellopsis KC869585
Eurypon sp HQ379209
Endectyon delaubenfelsi HQ379206
Ectyoplasia sp GW26935 KU060323
Ectyoplasia ferox KCB869540
100 4 Ectyoplasia tabula EU146410
Ectyoplasia tabula KC869472
Hymeraphia stellifera HO379210
‘|(EE Hymeraphia breeni HQ379212

75

72

99

99

100

Ptilocaulis gracilis AY864743
100r Stelligera rigida HQ379219
Stelligera stuposa HQ379220
00y Paratimea constellata HQ379218
Paratimea constellata HQ379397
Paratimea sp HQ379217
100 Halicnemia sp HQ379222
5 Halicnemia patera HQ379221
Hymeraphia verticillata HQ379211
Xx‘lnella infundibuliformis GQ466061
9011 Axinella infundibuliformis HQ379199
77, Axinella polypoides DQ299255
Phakellia sp DQ299256
100~ Axinella vaceleti GQ466060
93 Axinella vaceleti HQ379202
Axinella parva HQ379200
Dragmacidon lunaecharta AY864742
Axinella mexicana DQ299257
100 Axinella pyramidata HQ379201
Axinella polycapella DQ299254
100K Axinella aurensis DQ299253
Axinella sp GW26999 KU060347
100p Biemna fistulosa KU060311
Biemna sp KC869481
Neofibularia hartmani KC869639
Biemna variantia HQ379224
100 ; Biemna ehrenbergi KU060315
Biemna ehrenbergi KU060314
Sigmaxinella sp KC869491
100 Acanthella sp DQ301564
Acanthella sp DQ301563
Acanthella acuta HQ379196
94 Phakellia ventilabrum HQ379197
Axinella cannabina GO466062
A Desmanthus incrustans HQ379195
100, Cymbastela vespertina EU146405aAF051441
82 0 Cymbastela stipitata EU146404aAF051440

72 Dictyonella obtusa HQ379204
Bubaris cf carcisis HQ379203
Hemiasterellidae sp KC869615
Demospongiae sp GW26933 KU060322
Demospongiae sp GW5961 KU060522
97 ' Demospongiae sp GW3328 KU060403
Cymbastela coralliophila EU146408
100 Cymbastela coralliophila EU146409
Cymbastela concentrica EU146407
xinyssa cavernosa KC869544
Topsentia sp KC869551
Topsentia sp KC884837

opalina lophyropoda HO379205
i Oogliﬂ %o.%’a %Ina lofh rogo aH(%?QBQS

Scopalina ruetzleri KC869553
L > Soenzes zeai KC869635
Geodia cydonium EU552081
g74 Geodia cydonium HM592806
Geodia cydonium HM592805
100 Geodia papyracea FJ717707
Geodia papyracea EU552084
Geodia macandrewi EU552082
101 Geodia conchilega HM592808
Geodia conchilega HM592807
Geodia cydonium HM592814
7 Geodia sp GW26969 KU060336
Stellettinopsis megastylifera F1711648
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100

100 Ecionemia megastylitera FJ/11648
Geodia barretti HM592809
9 Il Geodia barretti EU552080
Geodia hentscheli EU552083

76 Geodia megastrella HW592810
Geodia megastrella HM592811
98| L Geodia megastrella HM592812
Ecionemia robusta HM592802
Ecionemia robusta HM592801
Ecionemia sp HM592803
Stelletta sp F1711650
Stelletta sp GW6138 KU060546

Stelletta ibrosa FJ711649

Stelletta fibrosa KC869612
Stelletta tuberculata HM592800
Stelletta tuberosa HM592799
Geodia vosmaeri HM592816

Geodia vosmaeri EU552086

Geodia vosmaeri HW592817
g7 Geodiagibberosa FJ717708

g4| Geodia gibberosa EU552085

Geodia corticostylifera HM592815

— Rhabdastrella cordata HWM592813

IU'OF Reidispongia coerulea LN624164

Reidispongia coerulea LN624163
98r Meoaulaxinia sp 1 AS2014 LN624162
100" Meoaulaxinia sp 2 AS2014 LN624161
L Pachastrella ovisternata HM592774
100% Pachastrella sp HM592775
100y Theonella mirabilis LN624184
Theonella conica HM592818
Theonella sp 2 AS2014 LN624186
Theonella swinhoei HM592820
Theonella sp 1 AS2014 LN624185
T00] Discodermia polymorpha HM592819
Discodermia polydiscus AF062603
Discodermia proliferans LN624183
Triptolemma intextum HM592777
[ Poecillastra amygdaloides HM592773
100

98|

Poecillastra amygdaloides HM592772
Herengeria auriculata LN624147
Herengeria auriculata LN624145
Herengeria auriculata LN624146
Herengeria auriculata LN624148
Isabella mirabilis LN624152
Isabella mirabilis LN624153
Isabella mirabilis LN624154
Neoschrammeniella castrum LN624155
Neoschrammeniella norfolki LN624156
Meoschrammeniella norfolki LN624157
Herengeria vasiformis LN624150
82 Herengeria vasiformis LN624149
4 Herengeria sp 1 AS2014 LN624151
Neolphrissospong‘la sp 1 AS2014 LN624159
Corallistes masoni AF0626021
6 Meophrissospongia sp 2 AS2014 LN624158
Pleroma menoui LN624169
Pleroma menoui LN624171
Pleroma menoui LN624170
Pleroma sp 1 AS2014 LN624172
Stelletta raphidiophora HM592790
99} Stelletta raphidiophora HM592791
Stelletta normani HM592793
Stelletta lactea HM592794
9 Stelletta lactea HM592795
Stelletta grubii HM592786
Stelletta carolinensis HM592798
Tethyopsis mortenseni KC869618
Disyringa dissimilis KCB69622
Ancorina sp HM592785
Stelletta sp HM592796
Stelletta clarella HM592797
oq Asteropus radiocrusta HM592784
Stryphnus mucronatus AF062597
Stryphnus raratriaenus F1711647
74|y Stryphnus fortis HM592782
981 Stryphnus ponderosus HM592783
Neamphius huxleyi HM592776
00° Penares nux KC869460
Characella pachastrelloides HM592779
Characella pachastrelloides HM592780
Pachastrella sp KC869483
Anaderma rancureli LN624168
Exsuperantia sp HM592830
Erylus deficiens EU552088
Erylus sp HM592823
Erylus discophorus EUS52089
Erylus discophorus HM592822
Erylus mamillaris EU552090
Erylus granularis HM592827
Penares cf. alata KCB69466
Melophlus sp HM592821
enares sclerobesa HM592829
Penares helleri HM592828
100 L Penares helleri AF062598
Erylus euastrum AF062600
Pachymatisma johnstonia HM592832
Pachymatisma normani EU552087
Pachymatisma johnstoni AF062601
Erylus topsenti HM592831
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Calthropella geodioides HM592826
g7f Calthropella geodioides HM592825
Pachastrissa pathologica AF062596
Calthropella durissima HM592824
Caminella intuta HM592804

—— Macandrewia rigida LN&624160
Thenea valdiviae HM592761
Thenea valdiviae HM592762
Thenea valdiviae HM592763
Thenea muricata HM592767
Thenea schmidti HM592769
Thenea abyssorum HM592770
Thenea levis HM592765
Thenea levis HM592764
Thenea levis HM592766
Vulcanella ornata HM592771
Poecillastra compressa AF062599
Poecillastra compressa HM592757
Vulcanella aberrans HM592759
Vulcanella aberrans HM592758
ulcanella gracilis HM592760
Fangophilina sp MK2012 JX177953
1 Fangophilina sp MK2012 JX177952
1001 1 Fangophilina sp MK2012 JX177954
a3 Craniella sp 3878 JX177955
Craniella sagitta JX177951
Cinachyra antarctica JX177949
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! Cinachyra barbata JX177950

TB21 GW8250 Antarctotetilla leptoderma
TB22 GW8251 Antarctotetilla leptoderma
TB19 GW8248 Antarctotetilla leptoderma
TB18 GW8247 Antarctotetilla leptoderma
TB05 GW8234 Antarctotetilla leptoderma
TB11 GW8240 Antarctotetilla leptoderma
TB16 GW8245 Antarctotetilla leptoderma
Craniella cf leptoderma A52012 JX177943
Craniella cf leptoderma AS2012 JX177944
Craniella cf leptoderma A52012 JX177945
Craniella cf leptoderma A52012 JX177946
Craniella cf leptoderma A52012 JX177942
100 ; Craniella cranium JX177959
Craniella zetlandica JX177960
Craniella sp HM592754

100 Tetilla radiata JX177957

Tetilla japonica JX177956

Tetilla muricyi JX177958

92, Paratetilla sp 2209 JX177927

Paratetilla bacca JX177923
Paratetilla bacca JX177925
Cinachyrella schulzei JX177922
Cinachyrella australiensis JX177928
Cinachyrella schulzei AF0626041
9 Amphitethya cf microsigma A52012 JX177929
Cinachyrella alloclada JX177935
Cinachyrella anomala JX177933
Cinachyrella sp 3473 JX177931
Cinachyrella australiensis JX177932
Cinachyrella sp GW3412 KU060432
= Cinachyrella apion HM592753
Cinachyrella paterifera JX177936
Cinachyrella levantinensis JX177941
Cinachyrella levantinensis JX177939
Cinachyrella levantinensis JX177938
Acanthotetilla walteri JX177921
Scleritoderma camusi LN624178
100] Scleritoderma flabelliforme LN624181
Scleritoderma flabelliforme LN624179
Scleritoderma flabelliforme LN624180
Siphonidium sp 1 AS2014 LN624182
Aciculites orientalis LN624173
Microscleroderma herdmani LN624174
Microscleroderma sp 3 AS2014 LN624176
100 I Microscleroderma sp 2 AS2014 LN624175
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Microscleroderma sp 1 AS2014 LN624177

100 ] Thrombus abyssi HM592756

Thrombus abyssi HM592755

100y Demospongiae sp GW3040 KU060354
Demospongiae sp GW3448 KU060450
Demospongiae sp GW3262 KU060391
od Demospongiae sp GW5796 KU060487
Demospongiae sp GW3415 KU060434
Haliclona tubifera KC869461
Demospongiae sp GW6161 KU060549
Haliclona sp KC869516
Haliclona sp KCB69487
Haliclona sp KCB69594
Demospongiae sp GW5910 KUD60507
Demospongiae sp GW3580 KU060480
100, Haliclona toxia KUDG0458

Haliclona toxia KU060457
99 - Demospongiae sp GW6186 KUO60557
100 | Demospongiae sp GW6164 KU0O60550

Demospongiae sp GW26967 KU060334
100 Callyspongia siphonella KUDG0345

Callyspongia siphonella KU060317
Demospongiae sp GW26955 KU060328
Demospongiae sp GW26970 KU060337
TBO1 GW8230 Haliclona sp.
100! TB27 GW8256 Haliclona sp.

100 Neopetrosia subtriangularis KC869609
MNeopetrosia subtriangularis KC869591
Neopetrosia rosariensis KC869499
100% Neopetrosia rosariensis KC869457
Petrosia weinbergi KC865497
Chalinula molitba KC869463

100, Demospongiae sp GW3236 KU060382
99 ™1 Demospongiae sp GW3250 KU060384
Haliclona manglaris KC869599

8

94
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98
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Callyspongia sp GW3405 KUD60430
Haliclona oculata HQ379251
—— Haliclona implexiformis KC869533
Demospongiae sp GW3030 KU060352
99 Haliclona vansoesti KC869631
97 Demospongiae sp GW3387 KU060423
Neopetrosia carbonaria KC869628
100~ Amphimedon queenslandica EF654518

94
99

Demospongiae sp GW2342 KU060309
100 — Xestospongia deweerdiae KF081750
LGelliodes callista KC869562
Neopetrosia exigua KM030128
Neopetrosia chaliniformis KM030144
Neopetrosia chaliniformis KM030125
MNeopetrosia chaliniformis KM030141
Demospongiae sp GW3257 KU060387
Neopetrosia exigua KM030137
Demospongiae sp GW3379 KU060418
Neopetrosia exigua KM030139
Demospongiae sp GW3527 KU060464
Meopetrosia chaliniformis KM030122
Neopetrosia chaliniformis KM030123
Neopetrosia chaliniformis KM030142
Meopetrosia chaliniformis KM030127
Neopetrosia exigua KM030138
Neopetrosia exigua KM030135
Demospongiae sp GW3386 KU060422
Neopetrosia chaliniformis KM030126
Demospongiae sp GW5976 KU060525
Demospongiae sp GW5899 KU060504

s Neopetrosia chaliniformis KM030120
MNeopetrosia exigua KM030132
81 | | N

Xestospongia sp KC869593
Petrosia lignosa KC869595
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Dasychalina melior KC869455
82 I‘_E Demospongiae sp GW6169 KUD60551
Demospongiae sp GW5963 KU060523
100 ¢ Janulum spinispiculum POR19579

b———— Siphonodictyon siphonum KC869626

Chondrilla sp AY190212
Chondrilla caribensis KC869604
Chondrilla australiensis AY194123
Chondrilla nucula AY190218
Chondrilla nucula AY190219
Chondrilla sp GW26977 KU060341
Chondrilla sp AY190213



Aplysina archeri KC869576
Aplfsina cauliformis KC869470
Aplysina sp KC869539

Aplysina lacunosa KCB69566

Aplysina sp KC869459

Aplysina fulva KC869518

Tsitsikamma pedunculata KC869469
Porphyria flintae KC869589
Narrabeena lamellata KP939316
Suberea laboutei KC869528
Demospongiae sp GW6203 KUD60559
Demospongiae sp GW3363 KU060412
ongiae sp GW26981 KU060343

Demosg
cf Suberea praetensa GW3526 KU060463
cf Suberea mollis GW3465 KU060454

cf Suberea mollis GW3463 KU060453
cf Pseudoceratina arabica GW3578 KU060479

Pseudoceratina arabica KC869514

Verongula rigida KC869452
Demospongiae sp GW3234 KU060381
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100

Suberea creba KC869606
lanthella basta KC869623
lanthellidae gen KC869530

Demospongiae sp GW3153 KU060375

Demospongiae sp GW5947 KUD60517
Halisarca sp KC869451

Halisarca sp KCB869621
Halisarca sp GW3298 KU060398

Halisarca melana KC869495
Chondrosia collectrix KC869640

72 79

Hyrtios altus KCB69646
Hyrtios altus KC869513
Hyrtios erectus KC869517
Hyrtios cf erectus GW27002 KU060349
Hyrtios cf erectus GW5787 KU060483
Hyrtios cf erectus GW3384 KU060420
Hyrtios cf erectus GW26957 KU060329
Hyrtios cf erectus GW3313 KU060401
Hyrtios sp GW3572 KU060476
Hyrtios proteus KC869633
Spongia zimocca KCB69480
Demospongiae sp GW3366 KU060414
Spongia tubulifera KC869590
Demospeongiae sp GW3472 KU060455
Cacospongia sp KC869565
Hippospongia sp KC869559
Spongia sp GW3544 KU060472
Spongia matamata KC869637
Spongia pertusa KC869488
Demospongiae sp GW6039 KUD60540
Marrabeena sp KC869484
Demospongiae sp GW5790 KU060485
Demospongiae sp GW5798 KUD60488
Dactylospongia elegans KC869554
Hyattella intestinalis KC869547
Fasciospongia cf. cycni KCB69586
Semitaspongia sp KC869450
Coscinoderma matthewsi KC869557
Ircinia strobilina KC869580
Ircinia campana KC869531
Demospongiae sp GW26984 KU060344

9
8
_E Carteriospongia foliascens KC869574
95k Strepsichordaia sp KC869602
93~ Demospongiae sp GW6036 KU060537
Euryspongia lobata KC869651
Demospongiae sp GW5892 KU060503
Demospongiae sp GW5847 KU060494
Demospongiae sp GW26940 KU060324
Demospongiae sp GW5868 KU060499
Demospongiae sp GW26952 KU060327
Dysidea sp KC869454
Dysidea sp KC869464
Demospeongiae sp GW2347 KU060313
Demospongiae sp GW2341 KU060308
Dysidea sp KCB69550
Fasciospongia chondrodes KC869610
Demospongiae sp GW2343 KU060310
Y Dysidea arenaria KC869568
Lamellodysidea herbacea KC869535
Dysidea sp KC869532
sidea etheria KC869555
Dysidea frondosa KCB869598
Spongionella sp KC869493
Hyrtios sp GW3133 KU0D60374
yrtios sp GW3073 KUD60361
Hyrtios sp GW5922 KU060510
99L  Hyrtios reticulatus KC869642
Cacospongia mycofijiensis KC869601
1

— Ircinia sp GW3385 KUD6042

Oscarella carmela EF654519
Plakortis halichondrioides KC869492

0.6

Supplementary Figure 1. Maximum-likelihood phylogram based on the 28S C-Region obtained from different sponges
with the target taxa in red. Numbers following the taxon names are NCBI GenBank accession numbers. Numbers on

branches depict bootstrap support > 70. The scale bar depicts substitutions per site.



Supplementary Table 1. Senckenberg Collection Identifiers and sample IDs.

SMF Sample

11647 TBO1
11651 TBOS
11656 TB10
11657 TB11
11659 TBI13
11660 TB14
11662 TB16
11664 TB18
11665 TB19
11666 TB20
11667 TB21
11668 TB22
11673 TB27
11677 TB31
11678 TB32




Supplementary Table 2. Phylum rank absolute abundance table.

Taxon

Haliclona sp. Haliclona sp. Haliclona sp. sum 4, leptoderma  A. leptoderma

Proteobacteria
Bacteroidetes
Actinobacteria
Nitrospinae

Planctomycetes

Marinimicrobia (SAR406_clade)

Firmicutes
Acidobacteria
Chloroflexi

Verrucomicrobia

Gemmatimonadetes

Spirochaetae
Nitrospirae
Euryarchaeota
Microgenomates
Cyanobacteria
Thaumarchaeota
SBR1093
Aminicenantes
Tenericutes
Gracilibacteria
Parcubacteria
Fusobacteria
PAUC34f
Fibrobacteres
Ignavibacteriae
Chlamydiae
Deferribacteres
Elusimicrobia

Lentisphaerae

TM6_(Dependentiae)
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A. leptoderma  A. leptoderma  A. leptoderma  A. leptoderma  A. leptoderma  A. leptoderma sam [ palfourensis H. balfourensis

116

53

551

106

132

120

79

50

60

33

170
187

38

52

33

25

12

22

58

43

27

15

30

29

12

15

16

14




fi sum Seawater Seawater Seawater Seawater Seawater

L b

(1]

L b

(1]

L b

(1]

L b

(1]

H. balfourensis sum [, p

53

56

86

38

40

181

27 78 37 39
49

20

169

51

47

44

42

37

150

24

57

93

21

14

14

25

11




Seawater Seawater Seawater Seawater Seawater Seawater Seawater Seawater sum total sum

1843

737
605

61 62 58 73 76 65

69

1102

59 43 52 64 58 59

49

285

52

75

29

62

51

35

50

22

21

13

11

10




Supplementary Table 3. Kruskal-Wallis Sum Test and pairwise Dunn Test for the OTU richness,
Phylogenetic diversity PD, and Inverse Simpson D-1 alpha-diversity indices.

Kruskal-Wallis values are chi-squared y2, degrees of freedom df, and p values.

Dunn Test values are Z score, unadjusted p value, and Benjamini-Hochberg adjusted p values.

Kruskal-Wallis Rank Sum Test 2 df p-value
OTU richness 3.60 4  0.462
Dunn Test Y4 p.unadj p.adj

A. leptoderma - Haliclonasp.  -0.94 0346  0.576
A. leptoderma - H. balfourensis  -0.31 0.753  0.753
Haliclona sp. - H. balfourensis 0.50 0.614  0.768

§ A. leptoderma - 1. bentarti 1.21 0.228  0.759
5 Haliclona sp. - I. bentarti 1.75 0.081 0.809
g H. balfourensis - I. bentarti 1.16 0.244  0.611
= A. leptoderma - seawater 0.42 0.675  0.750
© Haliclona sp. - seawater 1.25 0.211 1.000
H. balfourensis - seawater 0.59 0.554  0.792
1. bentarti - seawater -0.96 0.335 0.670
Kruskal-Wallis Rank Sum Test 2 df p-value
Phylogenetic diversity PD 10.00 4 0.040
Dunn Test Y4 p.unadj p.adj

A. leptoderma - Haliclona sp.  -2.33 0.020  0.196

E A. leptoderma - H. balfourensis  -2.18 0.029  0.098
g Haliclona sp. - H. balfourensis 0.13 0.900 1.000
Eg A. leptoderma - I. bentarti -0.17  0.863  1.000
kS Haliclona sp. - I. bentarti 2.04 0.042  0.083
% H. balfourensis - I. bentarti 1.89  0.059  0.098
s A. leptoderma - seawater -0.36  0.719 1.000
& Haliclona sp. - seawater 223 0.026 0.130
= H. balfourensis - seawater 206  0.039 0.098
- I bentarti - seawater -0.11 0913 0913
Kruskal-Wallis Rank Sum Test 2 df p-value
Phylogenetic diversity PD 19.13 4 <0.001
Dunn Test Y4 p.unadj p.adj

A. leptoderma - Haliclona sp.  -3.11 0.002  0.019
A. leptoderma - H. balfourensis  -1.85 0.064  0.107

a Haliclona sp. - H. balfourensis 1.01 0.313 0.392
2 A. leptoderma - 1. bentarti 0.19 0.846  0.940
g* Haliclona sp. - I. bentarti 3.02 0.003  0.008
va  H. balfourensis - I. bentarti 1.85 0.064  0.127
2 A. leptoderma - seawater -3.03  0.002  0.012
E Haliclona sp. - seawater 1.37 0.169  0.242

H. balfourensis - seawater 0.05 0.956  0.956
1 bentarti - seawater -2.71 0.007  0.017




Supplementary Table 4. Full list of LEFSE significant predicted pathways with source (Environment), LDA effect size and p values.

KEGG Pathway Environment Effect size p value

ko00524 Butirosin_and_neomycin_biosynthesis Antarctotetilla leptoderma 2.026296592 0.003517133
ko04727_GABAergic_synapse Antarctotetilla leptoderma 2.368294939 0.000116
ko00030_Pentose_phosphate_pathway Antarctotetilla leptoderma 3.087554963 0.006533041
ko00643_Styrene_degradation Antarctotetilla leptoderma 2.427082746 0.001787937
ko00500_Starch_and_sucrose_metabolism Antarctotetilla leptoderma 3.936780033 0.000279778
ko04141_Protein_processing_in_endoplasmic_reticulum Antarctotetilla leptoderma 2.537286149 0.000421527
ko03410_Base_excision_repair Antarctotetilla leptoderma 2.813844487 0.000120536
ko00053_Ascorbate_and_aldarate_metabolism Antarctotetilla leptoderma 2.728472589 0.000178883
k004940 Type_I_diabetes_mellitus Antarctotetilla leptoderma 2.283259258 0.000580683
ko00364_Fluorobenzoate _degradation Antarctotetilla leptoderma 2.227002669 0.000900738
ko03040_Spliceosome Antarctotetilla leptoderma 2.149156841 0.001492704
ko00785_Lipoic_acid_metabolism Antarctotetilla leptoderma 2.625711975 0.001299006
ko00680_Methane_metabolism Antarctotetilla leptoderma 3.342538625 0.000190814
ko00020_Citrate_cycle_TCA_cycle_ Antarctotetilla leptoderma 2.760652549 0.000359519
ko00521_Streptomycin_biosynthesis Antarctotetilla leptoderma 2.828712451 0.000796835
ko00450_Selenocompound_metabolism Antarctotetilla leptoderma 2.696802592 0.001981919
ko00473_D_Alanine_metabolism Antarctotetilla leptoderma 3.062663226 0.000116
ko04122_Sulfur_relay_system Antarctotetilla leptoderma 2.898743054 0.00180802
ko00281_Geraniol_degradation Antarctotetilla leptoderma 2.708902593 0.009864855
ko00710_Carbon_fixation_in_photosynthetic_organisms Antarctotetilla leptoderma 2.677981744 0.000465904
ko00561_Glycerolipid_metabolism Antarctotetilla leptoderma 2.416077404 0.000963954
ko003030_DNA_replication Antarctotetilla leptoderma 2.632737971 0.022911123
ko00010_Glycolysis_Gluconeogenesis Antarctotetilla leptoderma 2.87397348 0.000136986
ko00750_Vitamin_B6_metabolism Antarctotetilla leptoderma 2.963046844 0.000410997

ko00520_Amino_sugar_and_nucleotide_sugar_metabolism
ko00984_Steroid_degradation

ko01051_Biosynthesis_of ansamycins

k000280 _Valine_leucine_and_isoleucine_degradation
ko01057_Biosynthesis_of type II_polyketide products
ko03050_Proteasome

ko00640_Propanoate_metabolism
ko00040_Pentose_and_glucuronate_interconversions
ko03008_Ribosome_biogenesis_in_eukaryotes
ko000460_Cyanoamino_acid_metabolism
ko05134_Legionellosis
ko00562_Inositol_phosphate_metabolism

ko00760 Nicotinate and_nicotinamide_metabolism
k000909 _Sesquiterpenoid_and_triterpenoid_biosynthesis
ko00940_Phenylpropanoid_biosynthesis
ko00730_Thiamine_metabolism
ko00603_Glycosphingolipid_biosynthesis_globo_series
ko003420_Nucleotide_excision_repair

k002040 _Flagellar_assembly

ko00410 beta_Alanine_metabolism

k000900 _Terpenoid_backbone biosynthesis

ko00400_Phenylalanine_tyrosine_and_tryptophan_biosynthesis

ko05152_Tuberculosis

ko00522_Biosynthesis_of 12_14_and_16_membered_macrolides

ko00930_Caprolactam_degradation

k003440 _Homologous_recombination
ko00604_Glycosphingolipid_biosynthesis_ganglio_series
ko00471_D_Glutamine and_D_glutamate_metabolism
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