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Table 1. Representatives full length sequences spanning the region "ITS1-5.8S rRNA-ITS2-D1/D2 LSU". GenBank accession numbers are shown for all clone sequences
obtained from representative AGF isolates in our culture collection. For yet-uncultured AGF taxa, accession numbers refer to the SMRT generated sequence name in Datasets 1-

3. Start and end positions of ITS1, 5.8S rRNA gene, ITS2, and the D1/D2 region of the LSU are shown.

Name Number of ITS1-5.8S-ITS2- Position (number refers to the position within the
GenBank D1/D2 LSU sequences accession where the region starts)
Accession . # of SMRT- Allternate Reference
number* # of isolates (# of g'enerated ITS1 5.85 ITS2 LSU names
clone sequences) |environmental
sequences
Cultured genera
Agriosomyces 1 (2 clones) 222
Agriosomyces longus strain MS2, clone B MT085709 1-226 227-406 407-587 588 -1372 This study
Agriosomyces longus strain MS2, clone C MT085708 1-219 220-401 402-582 583-1367 This study
Aklioshbomyces 1 (5 clones) 1009
Aklioshbomyces papillarum strain WT2, clone 7 MTO085737 1-182 183-357 358-540 541-1326 This study
Aklioshbomyces papillarum strain WT2, clone 8 MTO085738 1-182 183-357 358-540 541-1326 This study
Aklioshbomyces papillarum strain WT2, clone 9 MTO085739 1-182 183-360 361-538 539-1323 This study
Aklioshbomyces papillarum strain WT2, clone 10 MT085740 1-182 183-357 358-540 541-1325 This study
Aklioshbomyces papillarum strain WT2, clone 12 MTO085741 1-184 185-359 360-538 539-1324 This study
Anaeromyces 7 (15 clones) 76
Anaeromyces contortus isolate C3G Clone 10 MG605705.1 1222 223-401 402-572 573-1356 29
Anaeromyces contortus isolate C3J Clone 2 MG605699.1 1-226 227-405 406-576 577-1362 29
Anaeromyces contortus isolate G3A Clone 1 MG605688.1 1-221 222-400 401-572 573-1358 29
Anaeromyces contortus isolate G3A clone 2 MG605684.1 1-219 220-397 398-569 570-1353 29
Anaeromyces contortus isolate G3A Clone 3 MG605681.1 1-221 222-399 400-571 572-1355 29
Anaeromyces contortus isolate G3A Clone 5 MG605697.1 1-223 224-402 403-573 574-1357 29
Anaeromyces contortus isolate G3C Clone 4 MG605685.1 1-217 218-395 396-567 568-1353 29
Anaeromyces contortus isolate G3C Clone 5 MG605679.1 1221 222-399 400-572 573-1358 29
Anaeromyces contortus isolate G3C Clone 6 MG605683.1 1-221 222-399 400-571 572-1355 29
Anaeromyces contortus isolate G3G Clone 10 MG605690.1 1-220 221-398 399-571 572-1357 29
Anaeromyces contortus isolate G3G Clone 8 MG605686.1 1-216 217-394 395-566 567-1350 29
Anaeromyces contortus isolate G3G Clone 9 MG605691.1 1-221 222-399 400-572 573-1358 29
Anaeromyces contortus isolate Na Clone 5 MG605704.1 1-223 224-402 403-573 574-1357 29
Anaeromyces contortus isolate Na Clone 6 MG605701.1 1-226 227-406 407-578 579-1362 29
Anaeromyces contortus isolate X4 Clone 2 MG605706.1 1-223 224-402 403-573 574-1357 29
Buwchfawromyces 0 55 SK2
Buwchfawromyces eastonii AoudOld_160513 1-168 169-326 326-536 537-1235 This study
Caecomyces 3 (3 clones) 879
Caecomyces sp. isolate DS1 Clone C3 MTO085702 1-205 206-381 382-583 584-1366 This study
Caecomyces sp. isolate CYF JQ782554.1 65-280 281-456 457-654 655-1379 23
Caecomyces sp. isolate CYR JQ782555.1 65-274 275-450 451-646 647-1371 23
Capellomyces 2 (5 clones) 0
Capellomyces foraminis isolate BGB11 Clone C1 MTO085700 1-220 221-400 401-577 578-1360 This study
Capellomyces foraminis isolate BGB11 Clone C2 MTO085697 1-220 221-401 402-578 579-1362 This study
Capellomyces foraminis isolate BGB11 Clone C3 MTO085698 1-220 221-401 402-579 580-1363 This study
Capellomyces foraminis isolate BGB11 Clone C4 MT085699 1-220 221-401 402-578 579-1363 This study
Capellomyces elongatus MTO085701 1-250 251-432 433-609 610-1393 This study
Cyllamyces 1 (clones 5) 704 MNI1, SP8
Cyllamyces sp. isolate TSB2 Clone B10 MT085707 1-170 171-347 348-537 538-1320 This study
Cyllamyces sp. isolate TSB2 Clone B11 MTO085705 1-170 171-347 348-538 539-1321 This study
Cyllamyces sp. isolate TSB2 Clone B12 MTO085703 1-170 171-347 348-537 538-1320 This study
Cyllamyces sp. isolate TSB2 Clone B8 MT085704 1-168 169-344 345-536 537-1319 This study
Cyllamyces sp. isolate TSB2 Clone B9 MT085706 1-168 169-345 346-535 536-1318 This study
Ghazallomyces 1 (4 clones) 102
Ghazallomyces constrictus isolate AXS31 Clone B1 MTO085693 1-189 190-370 371-564 565-1348 This study
Ghazallomyces constrictus isolate AXS31 Clone B2 MTO085695 1-186 187-364 365-556 557-1339 This study
Ghazallomyces constrictus isolate AXS31 Clone B3 MTO085694 1-186 187-364 365-556 557-1339 This study
Ghazallomyces constrictus isolate AXS31 Clone B5 MTO085696 1-189 190-367 368-552 553-1335 This study
Joblinomyces 2 (10 clones) 1076 AL5
Joblinomyces apicalis isolate GFH681 Clonel MTO085665 1-213 214-388 389-561 562-1344 This study
Joblinomyces apicalis isolate GFH681 Clone2 MTO085666 1-213 214-390 391-564 565-1347 This study
Joblinomyces apicalis isolate GFH681 Clone4 MTO085667 1-215 216-393 394-568 569-1351 This study
Joblinomyces apicalis isolate GFH681 Clone5 MTO085668 1-215 216-393 394-568 569-1351 This study
Joblinomyces apicalis isolate GFH681 Clone6 MTO085669 1-213 214-389 390-563 564-1346 This study
Joblinomyces apicalis isolate GFH683 Clonel MTO085670 1-213 214-389 390-563 564-1346 This study
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Joblinomyces apicalis isolate GFH683 Clone2 MT085671 1-213 214-389 390-563 564-1346 This study
Joblinomyces apicalis isolate GFH683 Clone3 MTO085672 1-212 213-388 389-562 563-1345 This study
Joblinomyces apicalis isolate GFH683 Clone4 MT085673 1-213 214-389 390-563 564-1346 This study
Joblinomyces apicalis isolate GFH683 Clone5 MTO085674 1-213 214-389 390-563 564-1346 This study
Feramyces 4 (11 clones) 2373 AL6
Feramyces austinii isolate DS10 Clone 11 MG584196.1 1-192 193-368 369-570 571-1353 28
Feramyces austinii isolate DS10 Clone 12 MG584194.1 1-192 193-368 369-570 571-1353 28
Feramyces austinii isolate DS10 Clone 7 MG584192.1 1-192 193-368 369-571 572-1354 28
Feramyces austinii isolate DS10 Clone 8 MG584200.1 1-192 193-368 369-570 571-1352 28
Feramyces austinii isolate DS10 Clone 9 MG584197.1 1-192 193-368 369-570 571-1353 28
Feramyces austinii isolate F3A Clone 3 MG584193.1 1-192 193-368 369-570 571-1353 28
Feramyces austinii isolate F3B Clone 10 MG584190.1 1-192 193-368 369-570 571-1352 28
Feramyces austinii isolate R4A Clone 1 MG584191.1 1-192 193-368 369-570 571-1353 28
Feramyces austinii isolate R4A Clone 2 MG584199.1 1-192 193-368 369-570 571-1353 28
Feramyces austinii isolate R4A Clone 3 MG584198.1 1-192 193-368 369-570 571-1353 28
Feramyces austinii isolate R4A Clone 5 MG584195.1 1-192 193-368 369-570 571-1353 28
Khyollomyces 1 (1 clone) 2553 ALl
Khyollomyces ramosus isolate ZS33 Clone 8 MTO085710 1-193 194-369 370-543 544-1327 This study
Liebetanzomyces 1 (7 clones) 31 SP4
Liebetanzomyces sp. isolate Cel1A Clone 2 MTO085726 1-225 226-403 404-577 578-1361 This study
Liebetanzomyces sp. isolate CellA Clone 3 MT085727 1-225 226-403 404-577 578-1361 This study
Liebetanzomyces sp. isolate CellA Clone 4 MTO085728 1-225 226-403 404-577 578-1361 This study
Liebetanzomyces sp. isolate CellA Clone 6 MTO085729 1-225 226-403 404-577 578-1362 This study
Liebetanzomyces sp. isolate CellA Clone 7 MTO085730 1-223 224-401 402-576 577-1362 This study
Liebetanzomyces sp. isolate Cell1A Clone 8 MTO085731 1-225 226-403 404-577 578-1361 This study
Liebetanzomyces sp. isolate CellA Clone 9 MTO085732 1-223 224-401 402-575 576-1359 This study
Neocallimastix 14 (14 clones) 794 SP6
Neocallimastix californiae strain G1** MCOG01000947.1 12566-12742 [12743-12917 [12918-13113 |13114-13895 36
Neocallimastix californiae strain G1** MCOG01000947.1 2806-2982  |2983-3157  [3158-3354  |3355-4136 36
Neocallimastix californiae strain G1** MCOG01001752.1 21932369  |2018-2192  [1821-2017  |1820-1036 36
Neocallimastix cf. cameroonii isolate G3 MTO085722 1-178 179-356 357-554 555-1338 This study
Neocallimastix sp isolate Hef5 Clone 1 MT085723 1-229 230-408 409-588 589-1371 This study
Neocallimastix sp isolate Hefé Clone 6 MT085724 1-240 241-419 420-602 603-1385 This study
Neocallimastix sp isolate Hef7 Clone 3 MTO085725 1-229 230-407 408-585 586-1368 This study
Neocallimastix cf. frontalisisolate NYF 1 JQ782542.1 67-308 309-486 487-665 666-1390 23
Neocallimastix cf. frontalis isolate NYF2 JQ782543.1 67-307 308-485 486-672 673-1397 23
Neocallimastix cf. frontalis isolate NYF3 JQ782544.1 67-296 297-474 475-654 655-1379 23
Neocallimastix cf. frontalis isolate NYF4 JQ782545.1 67-310 311-488 489-676 677-1401 23
Neocallimastix cf. frontalis isolate NYR1 JQ782546.1 67-307 308-486 487-669 670-1394 23
Neocallimastix cf. frontalis isolate NYR2 JQ782547.1 67-317 318-496 497-676 677-1401 23
Neocallimastix cf. frontalis isolate NYR3 JQ782548.1 67-317 318-495 496-678 679-1403 23
Neocallimastix cf. frontalis isolate NYR4 JQ782549.1 67-295 296-473 474-654 655-1380 23
Neocallimastix cf. frontalis isolate NYRS JQ782550.1 67-309 310-488 489-667 668-1392 23
Qontomyces 0 0
Qontomyces anksri strain SSD-CIB1 JX017310.1 60-291 292-467 468-642 643-695 26
Qontomyces anksri strain SSD-CIB1 JX017314.1 1-772 26
Orpinomyces 23 clones 349
Orpinomyces sp. OUS1 AJB64475.1 842-1056 1057-1241 1242-1418  |1419-2201 49
Orpinomyces cf. joyonii isolate D3A Clone 3 MTO085735 1-183 184-360 361-539 540-1322 This study
Orpinomyces cf. joyonii isolate D3A Clone F11 MTO085736 1-182 183-357 358-537 538-1320 This study
Orpinomyces cf. joyonii isolate D3A Clone G09 MTO085733 1-184 185-359 360-538 539-1321 This study
Orpinomyces cf. joyonii isolate D3A Clone H09 MTO085734 1-187 188-362 363-540 541-1323 This study
Orpinomyces sp. OYF JQ782551.1 67-267 268-447 448-630 631-1356 23
Orpinomyces sp. OYR2 JQ782553.1 65-253 254-431 432-610 611-1335 23
Pecoramyces 2 (4 clones) 248
Pecoramyces ruminatium isolate C1A** ASRE01020932.1 909-1095 1096-1271 1272-1452 | 1453-2235 43
Pecoramyces ruminatium isolate C1A** ASRE01007038.1 790-976 977-1152 1153-1333  |1334-2116 43
Pecoramyces ruminatium isolate C1A** ASRE01022884.1 2760-2946  |2584-2759  [2403-2583  |1620-2402 43
Pecoramyces ruminatium isolate S4B MT085711 1-184 185-360 361-542 543-1325 This study
Piromyces 5 (26 clones) 3818 AL7, UC1
Piromyces finnis strain finn*** MCFH01000027.1 1034-1105 1106-1285 1286-1470 1471-2253 36
Piromyces finnis strain finn*** MCFH01000027.1 9568-9639  |9640-9819  [9820-10004 |10005-10787 36
Piromyces finnis strain finn*** MCFH01000027.1 18102-18173 | 18174-18353 [18354-18538 | 18539-19321 36
Piromyces sp. isolate Al Clone Al MT085682 1-199 200-375 376-548 549-1333 This study
Piromyces sp. isolate Al Clone A12 MT085684 1-198 199-374 375-547 548-1330 This study
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Piromyces sp. isolate Al Clone A2 MTO085679 1-199 200-375 376-548 549-1331 This study
Piromyces sp. isolate Al Clone A3 MTO085683 1-199 200-375 376-548 549-1331 This study
Piromyces sp. isolate Al Clone A4 MTO085685 1-199 200-375 376-548 549-1331 This study
Piromyces sp. isolate Al Clone A5 MTO085688 1-199 200-375 376-548 549-1335 This study
Piromyces sp. isolate Al Clone A6 MT085687 1-199 200-375 376-548 549-1331 This study
Piromyces sp. isolate Al Clone A7 MTO085686 1-199 200-375 376-548 549-1334 This study
Piromyces sp. isolate Al Clone A8 MTO085681 1-199 200-375 376-548 549-1331 This study
Piromyces sp. isolate Al Clone A9 MTO085680 1-199 200-375 376-548 549-1331 This study
Piromyces sp. isolate CellB Clone 1 MTO085717 1-198 199-375 376-548 549-1331 This study
Piromyces sp. isolate Cel1B Clone 10 MTO085721 1-198 199-374 375-547 548-1332 This study
Piromyces sp. isolate Cel1B Clone 2 MTO085718 1-198 199-375 376-548 549-1331 This study
Piromyces sp. isolate Cel1B Clone 3 MTO085719 1-198 199-375 376-549 550-1334 This study
Piromyces sp. isolate Cel1B Clone 6 MT085720 1-198 199-374 375-547 548-1332 This study
Piromyces sp. isolate DB3 Clone B2 MT085690 1-226 227-404 405-592 593-1350 This study
Piromyces sp. isolate DB3 Clone B3 MTO085691 1-227 228-405 406-592 593-1359 This study
Piromyces sp. isolate DB3 Clone B4 MTO085689 1-225 226-403 404-588 589-1351 This study
Piromyces sp. isolate Jenl Clone 1 MTO085712 1-201 202-378 379-552 553-1335 This study
Piromyces sp. isolate Jenl Clone 2 MTO085713 1-201 202-378 379-552 553-1335 This study
Piromyces sp. isolate Jenl Clone 3 MT085714 1-201 202-377 378-550 551-1333 This study
Piromyces sp. isolate Jenl Clone 4 MTO085715 1-201 202-377 378-550 551-1333 This study
Piromyces sp. isolate Jenl Clone 5 MT085716 1-201 202-378 379-552 553-1335 This study
Tahromyces 4 (4 clones)
Tahromyces munnarensis isolate TDFKJal924 MTO085677 1-178 179-358 359-537 538-1316 This study
Tahromyces munnarensis isolate TDFKJa1926 MTO085676 1-178 179-358 359-537 538-1307 This study
Tahromyces munnarensis isolate TDFKJal927 MTO085678 1-178 179-358 359-537 538-1320 This study
Tahromyces munnarensis isolate TDFKJal93 MTO085675 1-178 179-358 359-537 538-1313 This study

Uncultured lineages

Identified in this study (accession number is the sequence name in Supplementary datasets 1-3)

AL3 DwGoat_61688 86 57-200 201-352 353-604 605-1358 This study
AL4 Sheep 129918 1 67-268 269-425 426-630 631-1394 This study
AL8 Cow_130070 151 88-273 274-432 433-653 654-1424 This study
MN3 Cow_90808 3 76-280 281-438 439-640 641-1423 This study
MN4 OSUGoat 119881 3 69-276 277-434 435-666 667-1444 This study
SK3 Aoud18 104764 3 67-279 280-436 437-676 677-1444 This study
SK4 Aoud18 141177 1387 71-264 265-421 422-644 645-1421 This study
Not identified in this study (GenBank accession number of a representative ITS1 sequence)
AL2 GQ826457
BlackRhino JF423850
DAl JX184822 13
DT1 GQ850291 48
JH1/ SP5 GU911240 17, 46
KF1 GQ850345 45
MN2 AM690075 47
SK1 JF423570 5
SP1 GQ678747 17
SP2 GQ698377 17
SP3 GQ657498 17
SP7 GU910219.1 17
Novel lineages (accession number is the sequence name in Supplementary datasets 1-3)
RHI Cow_130696 13 66-222 223-378 379-593 594-1369 This study
RH2 Oryx_79099 74 67-270 271-425 426-660 661-1440 This study
RH3 AmBis_130671 3 71-246 247-404 405-613 614-1374 This study
RH4 Cow_156860 13 68-238 239-393 394-597 598-1379 This study
RH5 Sheep 119174 1681 69-280 281-438 439-646 647-1426 This study
RH6 Cow 144271 2 78-289 290-446 447-653 654-1433 This study

*GenBank Accession numbers are provided for Sanger sequenced clones from all fungal isolates. PacBio-generated datasets are present in GenBank in the Bioproject accession
number PRINA609702, Biosample accession numbers SAMN 14258225, and Targeted Locus Study project accession KDVX00000000. FASTA files of ITS1-5.8S-ITS2-
D1/D2 LSU region, as well as bioinformatically extracted ITS1 region and D1/D2 LSU regions are provided as supplementary documents (Datasets 1-3)

** Sequences extracted from a genomic assembly
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610  Table 2. Animals sampled in this study, numbers of sequences obtained (N), number of observed OTUs, and various diversity indices both at the species
611  equivalent (0.02) and the genus levels
Observed Simpson Diversit
Host description N* | number of Chao Ace P Shannon TSIy Coverage***
evenness ranking**
Sample OTUs
. . Sp. Sp. Sp. Sp. Sp. Sp. Sp.
Family Lifestyle Eq. Genus Eq. Genus Eq. Genus Eq. Genus Eq. Genus Eq. Genus Eq. Genus
Alpaca | Camelidae | Domestic |240 | 19 9 262 95 |305] 108 [027] 050 [1.99 | 1.64 |17.3| 18.8 [0.94 | 0.99
A‘Sies‘g;a“ Bovidae Z0o 183 17 | 11 |226| 113 | 416 | 122 |0.13| 0.14 [1.45] 090 | 98 | 7.5 [0.93 | 0.99
Am:ﬁfa“ Cervidae Zoo 99 | 11 9 16 | 11 [282] 153 |0.17] 021 |1.12] 1.01 | 63 | 10.5 |0.92 | 0.96
sﬁgg‘;*(‘?) Bovidae wild |3381| 80 | 17 | 111 | 23 |159.4| 27 ]0.03] 0.15 |1.54| 1.17 |135] 7 [099| 1
Aoudad | g e wild [1779| 55 | 13 | 57 | 13 | 599 | 13.4 [0.05] 0.13 |1.78 | 091 |112] 11.8 {099 | 1
sheep (2)
Axis deer | Cervidae wild | 367 | 18 9 |186| 95 | 196 | 11.6 [036| 049 [2.17] 1.61 | 19 | 19.5 [0.99 | 0.99
Blasle‘:r‘mk Bovidae wild | 145] 21 | 13 |348| 16 |67.7| 17 |0.18] 024 |1.93| 1.59 | 16 | 16.7 |0.91 | 0.97
Boer goat | Bovidae wild  |2503| 41 9 491 9 |588] 9 [005| 021 [1.12] 088 | 65| 83 [099] 1
D"égsvs“" Bovidae | Domestic | 727 | 45 | 13 |46.7| 16 | 485 | 154 [0.06| 0.14 [1.95] 1.03 |[13.5] 102 [098 | 1
D";thlc Bovidae | Domestic | 162 | 23 | 15 [395| 16 |70.7 | 172 | 040 | 043 |2.52] 2.10 |203 | 21 |087| 1
D‘l’:;e:etlc Equidae | Domestic [498 | 15 | 8 |155| 83 | 177 | 10 |0.11] 035 |0.94 | 1.18 | 53 | 13.7 [0.99 | 1
D‘;‘gee;f‘c Bovidae | Domestic [1349| 33 9 [337] 9 |345| 95 004|012 |072] 025 | 25| 3 1 1
Dwarf goat | Bovidae Zoo [519] 15 8 [203] 18 |367| 175 |0.08| 0.13 |0.49| 0.14 | 1 2 1098 0.99
Fallow deer| Cervidae wild  |1368| 43 | 12 |46.7| 123 | 487 | 132 [0.08| 0.13 |1.67| 0.78 |145| 53 099 | 1
L"Cr;%g‘e’m Bovidae | Domestic | 62 | 9 5 |165] 5 |472| 58 |028| 041 |137] 096 | 11 | 10 |0.82| 0.98
Miniature | p o Ggoe Zoo 56 | 12| 8 |30 | 11 |191.6] 18 |023| 046 [1.50 | 1.46 | 11 | 17.2 |0.80 | 0.93
donkey
M‘f’;ﬂ"“ Bovidae wild 297 17 | 11 | 35 | 11.3 | 111 | 143 023 ] 031 |1.80| 1.55 | 16 | 17.2 | 0.95 | 0.99
Oryx Bovidae wild |780| 34 | 15 |362| 16 |41.9 | 177 |026| 0.16 [2.52| 1.35 |20.7 | 13.8 | 0.98 | 0.98

31
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Pere

Fe Cervidae Zoo 169 | 7 6 10| 65 | 17 | 7.8 |032] 036 |096| 0.88 | 6.7 | 10.5 |0.96 | 0.99
David's deer
W}g;ee'rtaﬂ Cervidae wild | 946 | 23 6 23 | 75 [ 234 ] 147 |0.06| 0.17 |0.75] 0.07 | 2.8 | 1 1 1
Zebra Equidae Zoo |2067] 55 | 11 | 73 | 13 | 854 | 15 |0.03] 0.15 [1.10] 0.76 | 6 6 1099 1

612 *: N refers to the number of sequences obtained for each of the animals sampled.

613  **: Diversity ranking is the average rank obtained using both an information-related diversity ordering method (Renyi generalized
614  entropy), and an expected number of species-related diversity ordering method (Hulbert family of diversity indices). Samples are
615  ranked from the least diverse (rank 1) to the most diverse (rank 21).

616  ***: Coverage refers to the Good's coverage index.

617
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629  Table 3. Number and sources of isolates obtained in thus study.
Number of % Abundance in that
AGF genus Source . .
isolates animal
Mouflon 4 3.28
Agriosomyces
Boer goat 1 8.5
Aklioshbomyces | White-tail deer 9 98.95
Domesticated cow 4 0.68
domesticated goat 12 2.44
Anaeromyces
American bison 4 1.63
Alpaca 4 17.01
Caecomyces Fallow deer 1 0.44
Capellamyces Boer goat 5 ND
Aoudad sheep (1) 5 55.31
Feramyces
Fallow deer 1 4.46
Ghazallomyces | Axis deer 11 27.79
Khyollomyces Zebra 16 74.5
Dwarf goat 7 97.88
Fallow deer 10 1.24
Neocallimastix
Pere David's deer 10 54.44
American elk 12 72
Domesticated cow 8 1.09
Longhorn 3 3.03
Orpinomyces
American bison 6 80.43
Alpaca 6 33.2
Domesticated sheep 10 0.37
Mouflon 3 12.79
Pecoramyces
Oryx 11 13.78
Aoudad sheep (2) 13 0.39
Domesticated cow 5 1.64
domesticated sheep 3 1.6
Mouflon ram 2 23.61
Piromyces Axis deer 1 28.88
Blackbuck deer 7 6.21
Domesticated horse 6 80.12
Miniature donkey 16 69.64
630
631

33
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632  Figures Legends

633  Figure 1. Box and whisker plots showing the variability in intra-genus length (A-B) and

634  sequence divergence cutoff (C-D) for the ITS1 (A, C) and D1/D2 LSU (B, D) regions. A cartoon
635  of the rRNA locus is shown on top. Genera and candidate genera with at least 5 sequences

636  encompassing the full region "ITS1-5.8S-ITS2-D1/D2 LSU" were used to construct this plot as
637  detailed in the methods section. The candidate genera AL4, MN3, MN4, RH3, RH6, and SK3
638  had only a few sequence representatives (1-3) and so are not included in the plot.

639  Figure 2. Box and whisker plots showing the variability in intra-strain length (A-B) and

640  sequence divergence cutoff (C-D) for the ITS1 (A, C) and D1/D2 LSU (B, D) regions.

641  Figure 3. AGF genera distribution across the animal studied. (A) Percentage abundance of AGF
642  genera in the animals studied. The tree is intended to show the relationship between the animals
643  and is not drawn to scale. Host phylogeny (family), lifestyle, and gut type are shown for each
644  animal. The X-axis shows the percentage abundance of AGF genera. (B) Rank abundance curves
645  are displayed for each animal showing a distribution pattern in which a few genera (1-5)

646  represent the majority (>10%) of the sequences obtained.

647  Figure 4. (A) Phylogenetic tree constructed using the D1/D2 LSU sequences of representatives
648  of each of the 28 genera/candidate genera identified in this study. Sequences were aligned using

649  the MAFFT aligner and maximum likelihood tree was constructed in FastTree ¢! 62

. Bootstrap
650  values are based on 100 replicates and are shown for branches with >50% bootstrap support.
651  Genera with cultured representatives are shown in black, uncultured candidate genera identified
652  in previous ITS1-based studies are shown in green, while the 6 novel genera identified in the

653  current study are shown in red. The distribution of each of these genera/candidate genera in the

654  animals studied is shown as a heatmap on the right. (B) AGF genera distribution patterns. The
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655  total number of animals harboring each of the genera identified in this study is shown on the Y-
656  axis, with the different colored stacked bars reflecting the number of animals where the genus
657  was the most abundant member, occurred with high (>5%) abundance, occurred with medium
658  (1-5%) abundance, or occurred with low (<1%) abundance. AGF genera are classified into one
659  of the five distribution patterns shown on top of the graph using empirical cutoffs for ubiquity
660  (presence in at least 50% of the animals studied, shown as the dotted line across the bottom bar
661  chart), as well as the fraction of animals where the genus abundance was above 1% (shown as
662  the top bar chart).

663  Figure 5. Nonmetric multidimensional scaling based on pairwise Bray-Curtis dissimilarity

664  indices at the genus level. Samples are shown as symbols and displayed in black text while AGF
665  genera are shown as '+' and displayed in red text. (A) Symbols reflect lifestyle with domesticated
666  animals shown as white squares, zoo-housed animals shown as grey squares, and wild animals
667  shown as black squares. (B) Symbols reflect animal host phylogeny with family Bovidae shown
668  as squares, family Cervidae shown as circles, family Equidae shown as hexagons, and family
669  Camelidae shown as a star. Abbreviations: Am Bison, American bison; Ax deer, Axis deer; B
670  goat, Boer goat; Bb deer, Blackbuck deer; Dw Goat, Dwarf goat; Fa deer, Fallow deer; Min Don,
671  Miniature donkey; PD deer, Pere David's deer; WT deer, White-tail deer.

672  Figure 6. Workflow diagram describing the methods employed in this study.
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