SUPPLEMENTARY TABLE 1. Dissoderma and Squamanita collections and sequences used in phylogenetic analyses; full collection data provided under Specimens Examined. Contiguous ITS-28S sequences share the same accession number but are shown in both columns.

	Species
	Country
	Fungarium no. (duplicate no.)
	GenBank/ UNITE accession nos.
	Publication

	
	
	
	ITS
	28S
	

	Dissoderma basii, holotype
	Switzerland
	ZT Myc 59117
	MZ983486
	
	Published here

	Dissoderma contortipes
	Finland
	soil sample YM184-186
	
	
	Tedersoo et al., 2021

	Dissoderma contortipes
	USA, WA
	GRW678 (WTU-F-075493)
	MZ983489
	MZ983528
	Published here

	Dissoderma contortipes
	USA, WA
	MBP15 (WTU-F-075496)
	MZ983490
	MZ983529
	Published here

	Dissoderma galerinicola, holotype
	Denmark
	C-F-105264
	MZ983511
	MZ983525
	Published here

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB052098
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB055853
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB059445
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB065299
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB075543
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB078871
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0465630
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0468055
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0495965
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0520171
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0658921
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0671740
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0678560
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0689868
	
	UNITE

	Dissoderma galerinicola
	Estonia
	soil sample
	UDB0691751
	
	UNITE

	Dissoderma galerinicola
	Finland
	H 6062800
	MZ983513
	
	Published here

	Dissoderma galerinicola
	Finland
	H 6062801
	MZ983514
	MZ983539
	Published here

	Dissoderma galerinicola
	Finland
	soil sample G2840
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Finland
	soil sample G5006
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Finland
	soil sample S1306
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Finland
	soil sample S1313
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Finland
	soil sample S1316
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Finland
	soil sample S234
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Finland
	soil sample S234z
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Greenland
	soil sample G4931
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Greenland
	soil sample G4935
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Lithuania
	soil sample G5487
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Lithuania
	soil sample G5488
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Lithuania
	soil sample S1333
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Lithuania
	soil sample S1336
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Norway
	soil sample G5148
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Norway
	soil sample G5156
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Norway
	soil sample S1356
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Portugal
	soil sample Manu p4 M389
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Russia
	soil sample PPFx
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Russia
	soil sample S874
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Russia
	soil sample S893
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola (as uncultured cf. Omphalina)
	Sweden
	soil sample
	AY097055
	
	Landeweert et al. 2003

	Dissoderma galerinicola
	Sweden
	soil sample IHPR01
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Sweden
	soil sample IHPR22
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	Sweden
	soil sample IHPR34
	
	
	Tedersoo et al., 2021

	Dissoderma galerinicola
	USA, AK
	soil sample S432
	
	
	Tedersoo et al., 2021

	Dissoderma fimbriatum, holotype
	Norway
	O-F-80277
	MF358736
	
	Thorbek & Gulden, unpublished

	Dissoderma fimbriatum
	Switzerland
	LUG 12901
	MF444998
	
	Urbaniak et al., unpublished

	Dissoderma fimbriatum
	USA, AK
	iNAT:27541725
	MT940890
	
	Schwarz & Terrill, unpublished

	Dissoderma odoratum
	Denmark
	C-F-21405
	MZ983492/ UDB003195
	
	UNITE; published here

	Dissoderma odoratum
	Finland
	soil sample G5428
	
	
	Tedersoo et al., 2021

	Dissoderma odoratum
	Estonia
	soil sample
	UDB082506
	
	UNITE

	Dissoderma odoratum
	Estonia
	soil sample
	UDB0339828
	
	UNITE

	Dissoderma odoratum
	Estonia
	soil sample
	UDB0374514
	
	UNITE

	Dissoderma odoratum
	Estonia
	soil sample
	UDB0547578
	
	UNITE

	Dissoderma odoratum
	Estonia
	soil sample
	UDB0723853
	
	UNITE

	Dissoderma odoratum
	France
	MAS95SQ02 (CEFE-CNRS)
	EF091828
	
	Mondiet et al. 2007

	Dissoderma odoratum
	Latvia
	soil sample G3579
	
	
	Tedersoo et al., 2021

	Dissoderma odoratum
	Latvia
	soil sample
	UDB0265062
	
	UNITE

	Dissoderma odoratum
	Norway
	O-F-76180
	UDB037328
	
	UNITE

	Dissoderma odoratum
	Norway
	O-F-146743
	MG711655
	
	Thorbek & Gulden, unpublished

	Dissoderma odoratum
	Norway
	O-F-310485
	MG711653
	
	Thorbek & Gulden, unpublished

	Dissoderma odoratum
	Poland
	WRSL EF-2009-0001
	MF444999
	
	Urbaniak et al., unpublished

	Dissoderma odoratum
	Russia
	soil sample S881
	
	
	Tedersoo et al., 2021

	Dissoderma odoratum
	Russia
	soil sample S895
	
	
	Tedersoo et al., 2021

	Dissoderma odoratum
	Switzerland
	TUF 117700
	MZ983494
	MZ983532
	Published here

	Dissoderma odoratum
	United Kingdom, England
	K(M) 178855
	MK192934
	
	Griffith et al. 2019

	Dissoderma odoratum
	USA, WA
	Stz 6400 (WTU-F-075494)
	MZ983493
	MZ983531
	Published here

	Dissoderma paradoxum
	Belgium
	herb. A. Leclerque s.n. (BR); pileus
	MK377323
	
	Fraiture et al. 2019

	Dissoderma paradoxum
	Belgium
	herb. A. Leclerque s.n. (BR); stipe
	MK408620
	
	Fraiture et al. 2019

	Dissoderma paradoxum
	Denmark
	C-F-19090
	MZ983495/ UDB003196
	
	UNITE; published here

	Dissoderma paradoxum
	Estonia
	soil sample
	UDB0680688
	
	UNITE

	Dissoderma paradoxum
	Latvia
	soil sample Darta 01
	
	
	Tedersoo et al., 2021

	Dissoderma paradoxum
	Norway
	O-F-241989
	UDB037309
	
	UNITE

	Dissoderma paradoxum
	Norway
	O-F-241990
	UDB037310
	
	UNITE

	Dissoderma paradoxum
	United Kingdom, England
	K(M) 159838
	MZ159389
	
	Gaya et al., direct submission

	Dissoderma paradoxum
	United Kingdom, England
	ABS JB1-26p
	MK192938
	
	Griffith et al. 2019

	Dissoderma paradoxum
	United Kingdom, Scotland
	E 9303
	MK192935
	
	Griffith et al. 2019

	Dissoderma paradoxum
	United Kingdom, Scotland
	E 113464
	MK192936
	
	Griffith et al. 2019

	Dissoderma paradoxum
	United Kingdom, Wales
	ABS ECN1p
	MK192937
	
	Griffith et al. 2019

	Dissoderma paradoxum
	United Kingdom, Wales
	ABS EP30
	MK192939
	
	Griffith et al. 2019

	Dissoderma paradoxum
	United Kingdom, Wales
	TENN-F-063549 (GG_BM05B)
	GU296096
	EF535266
	Matheny & Griffith 2010; Matheny et al., direct submission

	Dissoderma paradoxum
	USA, ID
	MICH 183144
	MZ983496
	MZ983533
	Published here

	Dissoderma paradoxum, paratype
	USA, OR
	MICH 27804
	MZ983497
	
	Published here

	Dissoderma pearsonii
	Canada, NL
	DAOM 836211
	OK040749
	OK021533
	Published here

	Dissoderma pearsonii
	Denmark
	C-F-92015
	MZ983498
	MZ983534
	Published here

	Dissoderma pearsonii
	United Kingdom, Scotland
	E 204926
	MK192940
	
	Griffith et al. 2019

	Dissoderma pearsonii, holotype
	United Kingdom, Scotland
	K(M) 91715
	MZ983499
	
	Published here

	Dissoderma pearsonii
	United Kingdom, Wales
	E 282464
	MK192941
	
	Griffith et al. 2019

	Dissoderma pearsonii
	USA, WA
	ABS SQE9_BG1
	MK192942
	
	Griffith et al. 2019

	Dissoderma phaeolepioticola (tuber)
	Japan, Fukushima
	TMI 26377
	OK040751
	OK021534
	Published here

	Dissoderma phaeolepioticola (pileus)
	Japan, Hokkaido
	TMI 17835 (dupl. DAOM 836216)
	OK040753
	OK021536
	Published here

	Dissoderma phaeolepioticola (pileus), holotype
	Japan, Hokkaido
	TMI 19555 (isotype DAOM 836215)
	OK040759
	OK021542
	Published here

	Dissoderma phaeolepioticola (pileus)
	Japan, Tottori
	TMI 26379
	OK040752
	OK021535
	Published here

	Dissoderma stuntzii, holotype
	USA, WA
	Stz 18900 (WTU-F-075495)
	MZ983516
	MZ983540
	Published here

	Dissoderma umbilicatum, holotype
	Finland
	H 6033363
	MZ983507
	
	Published here

	Squamanita cameroonensis, isotype
	Cameroon
	TH10972 (TUF 117894)
	MZ983518
	MZ983542
	Published here

	Squamanita citricolor, isotype
	Democratic Republic of Congo
	L 0699882
	MZ983487
	
	Published here

	Squamanita citricolor
	Cameroon
	THDJA128 (TUF 117896)
	OK040758
	OK021541
	Published here

	Squamanita citricolor
	Cameroon
	TH10986 (TUF 117895)
	MZ983488
	
	Published here

	Squamanita guyanensis, isotype
	Guyana
	TH7051 (TUF 117897)
	MZ983519
	MZ983543
	Published here

	Squamanita imbachii
	Germany
	soil sample S121
	
	
	Tedersoo et al., 2021

	Squamanita imbachii (as "S. umbonata")
	Italy
	HKAS 107325A
	MW258856
	MW258908
	Liu et al. 2021

	Squamanita imbachii (as "S. umbonata")
	USA, MA
	NY 2776224
	MW258854
	MW258906
	Liu et al. 2021

	Squamanita imbachii (as "S. umbonata")
	USA, MA
	NY 1840398
	MW258855
	MW258907
	Liu et al. 2021

	Squamanita imbachii, holotype
	USA, NC
	TENN-F-071000
	MZ983517
	MZ983541
	Published here

	Squamanita imbachii, paratype
	USA, NY
	NY 4116664
	MZ983515
	
	Published here

	Squamanita imbachii
	USA, NY
	iNAT:89268509
	MZ955969
	
	Jakob, direct submission

	Squamanita imbachii (as "S. umbonata")
	USA, RI
	DAOM 199323
	
	AF261508
	Moncalvo et al. 2002

	Squamanita magnisquarrulosa, holotype (pileus)
	New Zealand
	PDD 80810 (JAC377a)
	MZ956985
	MZ957001
	Published here

	Squamanita magnisquarrulosa, holotype (stipe)
	New Zealand
	PDD 80810 (JAC377b)
	UDB0818881
	UDB0818890
	Published here

	Squamanita mira, holotype
	China
	HKAS 100826A
	MW258847
	MW258899
	Liu et al. 2021

	Squamanita mira
	China
	HKAS 107309A
	MW258848
	MW258900
	Liu et al. 2021

	Squamanita mira
	China
	HKAS 107737A
	MW258849
	MW258901
	Liu et al. 2021

	Squamanita orientalis, holotype
	China
	HKAS74862A
	MW258851
	MW258903
	Liu et al. 2021

	'Squamanita pseudofimbriata', holotype (unpublished)
	Poland
	WRSL RRy-2013-0001
	MF444997

	
	Urbaniak et al., unpublished

	Squamanita schreieri, epitype
	Germany
	ZT Myc 2158
	MW258852
	MW258904
	Liu et al. 2021

	Squamanita schreieri
	Switzerland
	G273781
	MZ983500
	
	Published here

	Squamanita schreieri
	Switzerland
	TUF 117637
	MZ983501
	
	Published here

	Squamanita schreieri
	Switzerland
	TUF 117638
	MZ983502
	
	Published here

	Squamanita schreieri
	Switzerland
	TUF 117639
	MZ983503
	MZ983535
	Published here

	Squamanita schreieri
	Switzerland
	TUF 117698
	MZ983504
	
	Published here

	Squamanita sororcula, holotype
	China
	HKAS107306A
	MW258850
	MW258902
	Liu et al. 2021

	Squamanita sororcula (pileus)
	Japan, Iwate
	TMI 26378
	OK040756
	OK021539
	Published here

	Squamanita sororcula (pileus)
	Japan, Niigata
	TMI 18804
	OK040755
	OK021538
	Published here

	Squamanita sororcula (pileus)
	Japan, Tottori
	TMI 17648
	OK040754
	OK021537
	Published here

	Squamanita sororcula
	Thailand
	soil sample S275
	
	
	Tedersoo et al., 2021

	Squamanita squarrulosa, holotype
	New Zealand
	PDD 49071
	MZ983505
	
	Published here

	Squamanita squarrulosa, paratype
	New Zealand
	PDD 49072
	MZ983506
	
	Published here

	Squamanita sp.
	Guyana
	TH7912 (TUF 117893)
	OK040757
	OK021540
	Published here

	Squamanita sumstinei, holotype
	USA, NY
	FH 995896
	MZ983512
	MZ983538
	Published here

	Squamanita umbonata
	Costa Rica
	NY 79971
	MZ983510
	
	Published here

	Squamanita umbonata
	Costa Rica
	NY 79971
	MW258853
	MW258905
	Liu et al. 2021

	Squamanita umbonata
	USA, MA
	FH 1146407
	MZ983536
	MZ983508
	Published here

	Squamanita umbonata, holotype
	USA, PA
	NY 27684
	MZ983509
	
	Published here

	Squamanita umbonata
	USA, NC
	TENN-F-57939 [dupl. DAOM 836212] 
	EF184305
	
	Hughes, unpublished

	Squamanita volvatiparva, holotype (pileus)
	Japan, Tokyo
	TMI 26381
	MZ983520
	MZ983544
	Published here

	Squamanita volvatiparva
	South Korea
	soil sample S1089
	
	
	Tedersoo et al., 2021

	
	
	
	
	
	

	Squamanitaceae
	
	
	
	
	

	Cystoderma amianthinum, epitype
	Estonia
	TUF 101287
	AM946480
	AM946424
	Saar et al. 2009

	Cystoderma andinum, isotype
	Ecuador
	C 57998
	AM946481
	AM946425
	Saar et al. 2009

	Cystoderma aureum
	Estonia
	TAAM 146976
	AM946522
	AM946459
	Saar et al. 2009

	Cystoderma aureum
	Estonia
	TUF 106197
	UDB011411
	
	UNITE

	Cystoderma cf. aureum
	USA, NY
	iNAT:18474824 (SJ18-MF21053)
	MN752414
	
	Jakob, direct submission

	Cystoderma carcharias, epitype
	Sweden
	TAAM 172011
	AM946483
	AM946428
	Saar et al. 2009

	Cystoderma carpaticum
	Croatia
	CNF 1/7034
	LT592274
	LT592277
	Saar et al. 2016

	Cystoderma granuliferum, holotype
	Ecuador
	C-F-108914
	MZ983491
	MZ983530
	Published here

	Cystoderma japonicum, holotype
	Japan
	BR 5020079022647 (Hongo 6221)
	AM946491
	AM946435
	Saar et al. 2009

	Cystoderma jasonis
	Estonia
	TAAM 182013
	AM946492
	AM946436
	Saar et al. 2009

	Cystoderma simulatum
	New Zealand
	PDD 83705
	AM946490
	AM946434
	Saar et al. 2009

	Cystoderma subvinaceum
	Austria
	WU 19742
	AM946501
	AM946441
	Saar et al. 2009

	Cystoderma superbum
	Belgium
	BR 5020022288755 (De Meulder 9400)
	AM946504
	AM946442
	Saar et al. 2009

	Cystoderma tricholomoides, holotype
	Germany
	BR5020125408845
	UDB011633
	
	Saar 2012

	Cystoderma tuomikoskii, holotype
	Finland
	H 6026179
	AM946505
	AM946444
	Saar et al. 2009

	Floccularia albolanaripes
	China
	HKAS107741
	MW258877
	MW258925
	Liu et al. 2021

	Floccularia cf. luteovirens
	USA, AZ
	Mushroom Observer 401148
	MT756210
	MT756210
	Clements, direct submission

	Floccularia luteovirens
	China
	E7-7
	JQ846349
	
	Xie, unpublished

	Leucopholiota decorosa
	USA, NC
	TENN-F-068830 (SAT1324707)
	KY777364
	MF797662
	Matheny et al., unpublished

	Leucopholiota decorosa
	Russia, Far East
	C (TL4781)
	AY176449
	AY176450
	Vellinga 2004

	Leucopholiota lignicola
	Finland
	H 6007175
	MZ983526
	
	Published here

	Leucopholiota lignicola
	Finland
	H 6007183
	MZ983527
	MZ983545
	Published here

	
	
	
	
	
	

	Hosts
	
	
	
	
	

	Amanita congolensis
	Cameroon
	TH10986
	MZ983521
	
	Published here

	Amanita submaculata
	USA, NY
	FH 995896
	MZ983522
	
	Published here

	Amanita submaculata
	Guyana
	TH7051
	MZ983523
	
	Published here

	Cortinarius sp.
	New Zealand
	PDD 49071
	MZ983524
	
	Published here

	Cystoderma cf. aureum
	Japan, Hokkaido
	TMI 19555
	OK040760
	OK021543
	Published here

	Cystoderma amianthinum
	Canada, NL
	DAOM 836211
	OK040750
	
	Published here

	Galerina pumila
	Denmark
	C-F-105264
	MZ983525
	
	Published here

	
	
	
	
	
	

	Outgroup
	
	
	
	
	

	Coprinopsis atramentaria
	Netherlands
	CBS 189.62
	MH858138
	MH869723
	Vu et al. 2019

	Crucibulum laeve
	Unspecified
	TUB 011564
	DQ071701
	DQ071701
	Garnica et al. 2007

	Cyathus olla
	Unspecified
	BPI 727227
	DQ463345
	DQ463327
	Zhao et al. 2007

	Cyathus striatus
	Estonia
	TUF 117125
	UDB024137
	
	UNITE

	Cyathus striatus
	Unspecified
	TUB 011565
	
	DQ071742
	Garnica et al. 2007

	Mycocalia denudata
	Canada
	CBS 494.85, AFTOL-ID 2018
	DQ911596
	DQ911597
	Matheny & Berhane, unpublished

	Nidula candida
	Unspecified, USA
	NK-46, OSC 60784
	MT444050
	MK278410
	Kraisitudomsook et al., unpublished; Varga et al. 2019.

	Nidularia deformis
	Spain
	CMP
	MW248505
	MW248522
	Olariaga et al., in press

	Psathyrella candolleana
	Unspecified
	CBS 319.39
	MH856032
	MH867530
	Vu et al. 2019



