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Suppl. Fig. 1 

(A) Phylum composition within 16S rRNA gene database (B) Kingdom composition 

(based on UNITE database eukaryotic taxonomy) within Forward-Only ITS region 

database.  
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Suppl. Fig. 1 

(A) Phylum composition within 16S rRNA gene database (B) Kingdom composition 

(based on UNITE database eukaryotic taxonomy) within Forward-Only ITS region 

database.  
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Suppl. Fig. 2 

Rarefaction curves for 16S rRNA gene database (A) and ITS region Forward-Only 

ITS database (B).  
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A 16S Bray-Curtis 

 
A 16S Jaccard 

 
Suppl. Fig. 3 

UPGMA dendrogram showing composition similarities among sampling sites (Forward-Only ITS 

database for Eucarya UPGMA). Branch length represent Bray-Curtis and Jaccard-1 dissimilarity 

coefficient, based on (A) abundance of 16S rDNA sequences ASVs, and (B) abundance of ITS 

region database ASVs. The numbers (height) are Bray-Curtis and Jaccard values. 
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B ITS Bray-Curtis 

 
B ITS Jaccard 

 
Suppl. Fig. 3 

UPGMA dendrogram showing composition similarities among sampling sites (Forward-Only ITS 

database for Eucarya UPGMA). Branch length represent Bray-Curtis and Jaccard-1 dissimilarity 

coefficient, based on (A) abundance of 16S rDNA sequences ASVs, and (B) abundance of ITS 
region database ASVs. The numbers (height) are Bray-Curtis and Jaccard values. 
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Suppl. Figure 4 

Heatmap analysis showing relative abundance of metabolite features (MS ions in 

positive mode) in the Archaean Domes mats samples. On the scale bar, brick red 

color indicates increased metabolite levels, and blue color represents decreased 

levels. A shows non clustered samples and sites, B clustered samples and sites.  
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Suppl. Figure 4 

Heatmap analysis showing relative abundance of metabolite features (MS ions in 

positive mode) in the Archaean Domes mats samples. On the scale bar, brick red 

color indicates increased metabolite levels, and blue color represents decreased 

levels. A shows non clustered samples and sites, B clustered samples and sites.  
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Suppl. Table 1. 

List of ASVs Blast hits with <90%, of non-fungal Merge ITS database.  

 

 % ITS library 
Fuscheria nodosa (Alveolata) 0.0261 
Enchelys gasterosteus (Alveolata) 0.0014 
 Strombidium guangdongense (Alveolata) 0.0214 
Fabrea salina (Alveolata) 0.5524 
Nassula labiata (Alveolata) 0.0007 
Paracladotricha salina (Alveolata) 0.0207 
Thraustochytrium aureum (Stramenopila) 0.0021 
Uncultured Amoebozoa  (Amoebozoa)    0.0043 
Vannella simplex (Amoebozoa) 0.6675 
Chlamydomonadales sp.  (Viridiplantae) 0.0035 
Hamakko caudatus  (Viridiplantae) 0.0018 
Eleusine indica (Viridiplantae) 0.0078 
Nephelochloa orientalis (Viridiplantae) 0.0086 
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Suppl. Table 2. 

Abundance tables (16S rRNA gene and ITS region taxa). 

 

ITS region kingdom amplicon abundance (Forward only database, using UNITE database Eukaryal taxonomy)

S01 S02 S03 S04 S06 S07
Alveolata 73308 53833 71131 84579 155785 194989
Amoebozoa 938 139 433 776 874 2342
Protista 2203 3215 929 458 237 491
Chromista 0 44 0 0 0 0
Viridiplantae 25899 19608 8959 5098 4150 2441
Rhodoplantae 18 9 26 3 11 22
Stramenopila 0 6 0 0 0 0
Fungi 6938 11471 24026 11173 20383 17496
Metazoa 1347 2507 3147 2348 1667 965 816422 Sum of classified reads
TOTAL Classified 110651 90832 108651 104435 183107 218746 1624844  Sum of all reads (ASVs assigned)
Unclassified 242069 127246 59009 200803 107999 71296 50.25% Percentage classified reads
TOTAL 352720 218078 167660 305238 291106 290042

ITS region OTU numbers (Forward only database, using UNITE database Eukaryal taxonomy)

Alveolata 137
Amoebozoa 28
Protista 22
Chromista 1
Rhodoplantae 4
Stramenopila 137 Protozoa OTUs=329
Viridiplantae 1
Fungi 109
Metazoa 23
NA 461
TOTAL ASV number 923

16S rRNA gene phylum amplicon abundance (rarified), with 6063 ASVs
index 1 2 3 4 5 6 7 8 9 10 Percentage

1 D_0__Bacteria;D_1__Bacteroidetes 134668 153556 191232 163899 125917 165242 180444 281383 283266 101350 23.4336447
2 D_0__Bacteria;D_1__Proteobacteria 169708 169915 138870 157279 215777 129417 152922 109274 147175 59164 19.0723816
3 D_0__Bacteria;D_1__Cyanobacteria 178468 118933 164747 169076 77423 211897 164081 129929 118366 61562 18.3484474
4 D_0__Bacteria;__ 42855 52651 97877 34999 49301 56645 51943 22461 16578 436496 11.3395526
5 D_0__Bacteria;D_1__Spirochaetes 77444 98384 75407 79671 82623 63525 63786 51066 42598 10856 8.49157895
6 D_0__Bacteria;D_1__Chloroflexi 43304 29063 6413 47211 41227 44979 20777 22024 41194 11244 4.04521053
7 D_0__Bacteria;D_1__Firmicutes 21350 22247 15217 9825 61093 12689 11840 15965 15169 23660 2.75072368
8 D_0__Bacteria;D_1__Patescibacteria 17159 16264 3493 31165 7895 11468 28058 35446 22413 20970 2.55698684
9 D_0__Bacteria;D_1__Halanaerobiaeota 10500 17191 35438 5328 40211 6557 11496 30810 2480 10343 2.2415

10 D_0__Bacteria;D_1__Gemmatimonadetes 15451 13014 3766 10268 10624 6286 9812 9923 39397 5622 1.63372368
11 D_0__Bacteria;D_1__Planctomycetes 12906 13262 7265 14788 7614 20303 16854 8469 8828 2296 1.48138158
12 D_0__Bacteria;D_1__Actinobacteria 8407 7669 4096 6915 12210 6621 4414 1849 7331 3030 0.82292105
13 D_0__Bacteria;D_1__Epsilonbacteraeota 6384 7925 248 5249 1210 1218 11976 14629 2773 2836 0.71642105
14 D_0__Bacteria;D_1__Fibrobacteres 4744 9465 2546 7410 5276 2741 3378 6510 4530 1803 0.63688158
15 D_0__Bacteria;D_1__Tenericutes 2320 7003 3500 4200 3312 1124 6143 10586 787 3028 0.55267105
16 Unassigned;__ 4980 6157 996 4086 227 9761 7874 959 1773 2587 0.51842105
17 D_0__Bacteria;D_1__BRC1 1777 3285 2086 1602 1153 1081 3394 3392 231 216 0.23969737
18 D_0__Bacteria;D_1__Verrucomicrobia 1524 2645 614 3222 468 1713 2555 1140 125 340 0.18876316
19 D_0__Bacteria;D_1__Lentisphaerae 1972 2306 2357 495 1426 327 1284 1457 1462 257 0.17556579
20 D_0__Bacteria;D_1__Latescibacteria 755 1052 219 493 570 557 799 1215 3280 1582 0.13844737
21 D_0__Bacteria;D_1__Atribacteria 572 153 245 273 7077 1322 135 115 13 19 0.13057895
22 D_0__Bacteria;D_1__Thermotogae 198 3317 703 455 896 133 1527 82 0 0 0.09619737
23 D_0__Bacteria;D_1__Hydrogenedentes 351 805 460 400 1076 325 326 226 13 136 0.05418421
24 D_0__Bacteria;D_1__Marinimicrobia (SAR406 clade) 97 906 431 173 283 75 1657 26 0 0 0.048
25 D_0__Bacteria;D_1__Acetothermia 129 10 52 15 1144 2277 7 0 0 0 0.04781579
26 D_0__Bacteria;D_1__Kiritimatiellaeota 383 553 271 604 229 315 920 273 17 0 0.04690789
27 D_0__Bacteria;D_1__Synergistetes 169 350 921 42 1483 179 80 0 0 0 0.04242105
28 D_0__Bacteria;D_1__Deinococcus-Thermus 363 496 141 167 277 304 128 218 0 336 0.03197368
29 D_0__Bacteria;D_1__Armatimonadetes 135 99 120 294 43 420 365 26 126 211 0.02419737
30 D_0__Bacteria;D_1__Chlamydiae 281 301 24 122 36 192 379 256 32 0 0.02135526
31 D_0__Bacteria;D_1__Elusimicrobia 32 38 43 45 754 68 34 89 0 0 0.01451316
32 D_0__Bacteria;D_1__Aegiribacteria 142 38 0 0 684 10 0 0 0 0 0.0115
33 D_0__Bacteria;D_1__Cloacimonetes 112 658 58 8 0 0 4 0 0 0 0.01105263
34 D_0__Bacteria;D_1__Omnitrophicaeota 30 37 74 47 188 23 277 65 0 43 0.01031579
35 D_0__Bacteria;D_1__Margulisbacteria 166 0 17 26 74 23 100 41 0 3 0.00592105
36 D_0__Bacteria;D_1__Dependentiae 13 0 32 62 142 39 96 40 0 0 0.00557895
37 D_0__Bacteria;D_1__Fusobacteria 57 33 13 16 20 4 37 23 0 0 0.00267105
38 D_0__Archaea;__ 64 60 0 17 11 6 29 8 0 0 0.00256579
39 D_0__Archaea;D_1__Euryarchaeota 3 41 0 0 26 97 0 0 0 0 0.00219737
40 D_0__Archaea;D_1__Woesearchaeota 8 24 0 27 0 16 60 9 0 6 0.00197368
41 D_0__Bacteria;D_1__MAT-CR-M4-B07 0 70 8 14 0 0 0 0 0 0 0.00121053
42 D_0__Bacteria;D_1__WS1 19 19 0 9 0 21 9 0 0 4 0.00106579
43 D_0__Bacteria;D_1__Acidobacteria 0 0 0 3 0 0 0 10 31 0 0.00057895
44 D_0__Bacteria;D_1__LCP-89 0 0 0 0 0 0 0 6 12 0 0.00023684
45 D_0__Bacteria;D_1__CK-2C2-2 0 5 0 0 0 0 0 0 0 0 6.5789E-05

UNCLASSIFIED 47899 58868 98873 39102 49539 66412 59846 23428 18351 439083 901401 Sum of non classified reads
PERCENTAGE WITHIN 760000 6.3025 7.74578947 13.0096053 5.145 6.51828947 8.73842105 7.87447368 3.08263158 2.414605263 57.77407895 7600000  Sum of all reads (760 000 per site)
TOTAL READS (NON RARIFIED TABLE) 945825 1164094 932904 921970 1304754 850608 1056618 1444352 760326 1973982 11.8605395 Percentage non classified reads

16S rRNA gene ASVs Archaea amplicon abundance  (ASVs within sites 1, 2, 3, 4, 6 and 7)
S01 S02 S03 S04 S06 S07

1 g_Halovivax_1 0 0 0 0 51 0 da0e523a4868ab12b9ae3b1d3c153faf
2 g_Halorubrum_3 0 27 0 0 0 0 1e9bfc00c987c5e40f6aa13c38835f00
3 f_Halobacteriaceae_4 0 14 0 0 0 0 7a31be502d02b98f72853f32651dd6b0
4 g_Halorussus_5 0 0 0 0 34 0 dc01c435b397697e1c999367807ffc1a
5 f_Halorubraceae_6 0 0 0 0 12 0 ae0a4628c1fd8223e0e9d55dfb7b3a15
6 g_Halohasta_8 3 0 0 0 0 0 8701705031f8f59b93b78eef5fdac0f8
7 c_Woesearchaeia_9 8 0 0 9 0 20 bd810d6267991864feb3099d15b56ab2
8 c_Woesearchaeia_11 0 0 0 0 0 8 d96b8070540698ae83875ca7d2f4fcac
9 c_Woesearchaeia_12 0 13 0 0 0 0 17a092eb5692d3e9b0f04a929d1787ea

10 c_Woesearchaeia_13 0 0 0 6 0 8 b111d93ce549242838cc15f0099f7e97
11 c_Woesearchaeia_14 0 0 0 0 16 0 61a9635e0e9a8bcce228c95b419b77e6
12 c_Woesearchaeia_15 0 0 0 0 0 11 0fb6f26b8fcff8be6bcea3001f5c838e
13 c_Woesearchaeia_16 0 6 0 0 0 0 438289368d3626275e06707727c7d263
14 c_Woesearchaeia_17 0 0 0 10 0 0 1c84af20123d7aa023025bfea5ff87e1
15 c_Woesearchaeia_18 0 0 0 2 0 3 c0ae02a1739cd67b63e5a4d87a0ddfa7
16 c_Woesearchaeia_19 0 0 0 0 0 7 43cc1378f1f74b6a4a2ce8a12abeb921
17 c_Woesearchaeia_21 0 0 0 0 0 3 9a2192afa0a72c1faad42950fca03266
18 c_Woesearchaeia_22 0 3 0 0 0 0 0996a7d50204b19a3a3b95361beaf551
19 c_Woesearchaeia_23 0 2 0 0 0 0 372f498c5726c85548058f7e5471a70b
20 K_Archaea_24 59 54 0 11 6 27 9514d1cacec2be3cb29c4753ef5cf861
21 K_Archaea_26 5 6 0 6 0 0 bab378442894f0750f28766f6285109d
22 K_Archaea_28 0 0 0 0 0 2 4c31814b5c17f9d49305a49f2cf5f249

Other 16S rRNA gene ASVs Archaea (ASVs within sites 5, 8, 9 or 10)
23 g_Halorubrum_2 46303b1333c032e2ae8fd63386502cd3
24 g_Halohasta_7 8701705031f8f59b93b78eef5fdac0f8
25 c_Woesearchaeia_10 d5df7b7e1d8fc8e9405459c1a22b5902
26 c_Woesearchaeia_20 7c6a3541874b411a2f466c4a38446624
27 K_Archaea_25 6759254faa096fcf0fdcb75350bba9ea
28 K_Archaea_27 b3b908e4aeb87d16f48d8bbc226c993c

16S rRNA gene ASVs Bacteria amplicon abundance  (more than 1% abundance) S01 S02 S03 S04 S06 S07
1 g_Catalinimonas_1 54646 40978 63711 85828 99990 68028 6034deeccc1cfcd27ed0948953423c50
2 f_Flammeovirgaceae_4 35 63 938 186 635 380 4014c27d49591d3bdc86a3ed0949e13f
3 f_Porphyromonadaceae_5 49 92 481 89 148 113 3f5328fdf344911d014aeb7a5201bd92
4 f_Flavobacteriaceae_6 8870 17618 4786 8593 6199 12364 8f3b685f8bedc9a31ff59946d6067983
5 g_Tangfeifania_7 3242 7316 1872 2768 1482 3896 2d32762425151dce7431c8c47f9afd55
6 p_Bacteroidetes_2 1325 7324 64064 1082 750 6981 5bdeb632038f3bfac786cab017119896
7 p_Bacteroidetes_3 7771 7086 4882 9532 6664 6760 1708a6c1772ff898f5efc8d73e67d6b2
8 p_Bacteroidetes_8 5542 5010 3046 3111 1845 3317 62e006b48462513100ce1c0831a6ab5f
9 g_Coleofasciculus_9 77108 47842 78080 100077 143262 97108 77c503e5acd1e6341fbbf257b85a5b1f

10 c_Cyanophyceae_10 60459 37753 32086 25841 15236 16120 c5eb78d3bac4b504c39bfc4b2ba69be1
11 c_Cyanophyceae_11 18931 14418 45259 35356 43476 41610 d71e95c2d8a9f1f04e0ae3935cf4b91d
12 g_Geminicoccus_12 26451 12478 7450 20866 17951 15318 bd3fa50d3e35061f63ffa4c6517a599e
13 f_Desulfobacteraceae_14 13734 16406 7048 16566 6545 12199 c2f9a82d811890014f7acbe8bd90835f
14 g_Desulfonatronovibrio_16 11468 23351 5276 16678 5417 23933 48bad13b2e4223a7c616e170e400ca46
15 g_Desulfovermiculus_13 9457 18799 19983 2559 9382 2337 5ab4a12cc8284f8bfffee486aff5b2bf
16 g_Desulfovermiculus_15 16162 15266 1533 18523 10445 13179 4cb782779dee86c8d56c78a0112c176a
17 g_Halanaerobium_17 6067 11357 20969 3571 3053 8281 b3cf4268054e3b4b5a7101ef8dba6c5f
18 f_Spirochaetaceae_18 18390 11835 13642 21775 18109 12958 7f5bdb60008cf3ffc16a5ff80a5b3a79

ITS region genus ASVs amplicon abundance  (more than 1% abundance, merge database, only fungal OTUs)
S01 S02 S03 S04 S06 S07

1 f_Dipodascaceae_11c 736 0 1619 19 0 0 ASV_11
2 g_Cladosporium_14c 0 1948 48 17 0 0 ASV_14
3 g_Penicillium_25c 311 0 375 20 0 6 ASV_25
4 g_Ramularia_32c 42 294 0 15 94 22 ASV_32
5 f__Dipodascaceae_33c 62 0 396 0 0 0 ASV_33
6 p_Basidiomycota_10c 190 702 457 634 249 271 ASV_10
7 p_Basidiomycota_15c 0 0 271 1431 0 243 ASV_15
8 p__Basidiomycota_18c 0 0 333 982 0 88 ASV_18
9 p__Basidiomycota_21c 0 0 209 682 0 96 ASV_21

10 p__Basidiomycota_27c 231 68 22 6 213 61 ASV_27
11 p_Basidiomycota_28c 0 288 0 144 0 153 ASV_28
12 p_Basidiomycota_30c 89 0 0 88 92 260 ASV_30
13 p_Basidiomycota_31c 0 0 0 398 0 125 ASV_31
14 p_Rozellomycota_6c 697 622 2666 1834 3276 2668 ASV_6

ITS region genus ASVs amplicon abundance  (more than 0.1% abundance, Forward Only database)
S01 S02 S03 S04 S06 S07

1 p_Rozellomycota_3 3113 6401 15965 8398 14816 13498 ASV_3
2 p_Ciliophora_1 63379 24151 41173 33583 122131 173128 ASV_1
3 p_Ciliophora_2 7023 23529 23150 43239 27664 15533 ASV_2
4 p__Ciliophora_27 0 0 542 1671 0 184 ASV_27
5 g_Apobryophyllum_20 855 1582 1114 1536 807 671 ASV_20
6 f_Oxytrichidae_21 179 599 3381 176 680 181 ASV_21
7 k__Metazoa_17 579 965 2805 959 1148 755 ASV_17
8 k_Metazoa_23 702 1418 0 1250 202 135 ASV_23
9 g_Actinastrum_22 529 1566 829 481 844 485 ASV_22

10 p__Chlorophyta_25 755 400 795 393 360 324 ASV_25
11 p_Chlorophyt_24 1724 679 324 139 72 188 ASV_24
12 p_Chlorophyta_11 5088 5953 998 1564 558 659 ASV_11
13 p_Chlorophyta_26 707 1263 313 189 0 0 ASV_26
14 p_Chlorophyta_28 736 0 1620 19 0 0 ASV_28
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Suppl. Table 3. 

Counts of significant negative and positive correlations from Pearson Correlation 

Analysis (Figure 5). 

 

 

 

 

 

 

 

 

 

 

Possitive Negative
Arquea total 80 9
Arch-Bact 18 5
Arch-Arch 32 0
Arch-Fung 19 4
Arch-Euk 11 0

Bacteria total 63 22
Bac-Bact 18 9
Bact-Arch 18 5
Bact-Fung 9 5
Bact-Euk 18 3

Fungi total 49 14
Fung-Bact 9 5
Fung-Arch 19 4
Fung-Fung 10 3
Fung-Euk 11 2

Euk total 44 6
Euk-Bact 18 3
Euk-Arch 11 0
Euk-Fung 11 2
Euk-Euk 4 1
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Tentatively identified microbial metabolites in samples S1-S10 by GNPS and detailed 

metabolomic analysis. 
 

Observed 

m/z [M+H]+ 

Molecular 

formula 

Mass error 

(in ppm) 
Tentative identification Sample 

290.0811 C18H11NO3 -0.2 nostodione A S2,S6-S8 

316.2032 C18H25N3O2 +3.9 indolactam 1, martensine A S1-S10 

317.2229 C19H28N2O2 +1.9 benzastatin A S2,S4,S5,S7,S9,S10 

318.2433 C20H31NO2 +1.7 periconiasin G S1-3,S6,S7,S9,S10 

319.1182 C17H18O6 +1.7 dechlorogriseofulvin S7 

319.1655 C17H22N2O4 +0.8 
phomamide, daryamide C, 

yomaymycin I 
S1-S10 

353.0792 C17H17ClO6 +1.6 griseofulvin S7 

387.1797 C22H26O6 -1.3 

gibbestatin B, furaquinocin 

H, colletofragarone A1, 

pitholide B, 

dideacetylparasiticolide A. 

S1-S10 

496.3401 C31H45NO4 -4.1 
8,9-dihydroindanomycin, 

neoindanomycin 
S1-S9 

515.2636 C29H38O8 -0.7 
citreohybridone B, setosusin, 

roridin E, ganoboninone A 
S1-S9 

256.1026 ND ND a S1-S10 

304.2995 ND ND a S1-S10 

1068.4847 ND ND a S1-S10 
ND, not determined; a, potentially new compound. 

 

Suppl. Table 4.  

Tentatively identified microbial metabolites in samples S1-S10 by GNPS and 

detailed metabolomic analysis. 
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Suppl. Table 5 

nmdPSC values 

 

psc_16S psc_rar_16S psc_abun_16Spsc_ITS psc_rar_ITS psc_abun_ITS
S1 0.11060947 0.30236487 0.04866875 0.10968344 0.30487551 0.10002044
S2 0.10863735 0.29149669 0.0605547 0.09490329 0.2868876 0.10927695
S3 0.09063427 0.27552425 0.05493335 0.08496886 0.26553793 0.12463795
S4 0.11408563 0.32433312 0.05225602 0.11582347 0.30695845 0.09225003
S5 0.07809136 0.24593114 0.04262518
S6 0.11513793 0.30216016 0.08670753 0.11553622 0.29763445 0.1295801
S7 0.11590233 0.30581557 0.07509745 0.12709692 0.37551424 0.11824146
S8 0.07955718 0.24829185 0.04620871
S9 0.13062694 0.34927144 0.07490645
S10 0.1354835 0.33490847 0.08888336


