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Table S1. List of collected lichen samples, with their localities, chemistry results, isolate number, best BLAST hit and GenBank accession numbers of mycobiont and photobiont sequences.
	Species
	Locality/ study area no.
	Collector
	Voucher specimens
	TLC number
	Chemistry
	DNA number
	BLAST best hit mycobiont
	Similarity mycobiont
	Gen Bank ITS number mycobiont
	BLAST best hit photobiont
	Similarity photobiont
	Gen Bank ITS number photobiont

	Acarospora fuscata
	1
	M. Kossowska
	1682
	76/118
	gyrophoric acid
	kj76
	MK178279, A. fuscata
	99.20%
	PQ012762
	 
	 
	 

	Acarospora fuscata
	1
	M. Kossowska
	1686
	
	 
	
	 
	 
	 
	 
	 
	 

	Acarospora sinopica
	3
	M. Kukwa
	24698
	 
	 
	130x
	DQ374138, A. sinopica
	99%
	PQ012761
	 
	 
	 

	Acarospora sinopica
	3
	K. Szczepańska
	1381 B
	5/114
	none
	kj5
	DQ374138, A. sinopica
	99.81%
	PQ012756
	 
	 
	 

	Acarospora sinopica
	4
	K. Szczepańska
	1402 B
	38/116
	none
	kj38
	DQ374138, A. sinopica
	100%
	PQ012757
	 
	 
	 

	Acarospora sinopica
	4
	K. Szczepańska
	1404
	40/116
	none
	kj40
	DQ374138, A. sinopica
	99.6%
	PQ012758
	 
	 
	 

	Acarospora sinopica
	4
	K. Szczepańska
	1418 A
	68/117
	none
	kj68
	DQ374138, A. sinopica
	100%
	PQ012759
	MN412814, Trebouxia OTU S02
	100%
	PQ012902

	Acarospora sinopica
	3
	M. Kossowska
	1704
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Acarospora sinopica
	1
	M. Kossowska
	1691
	77/118
	none
	kj77
	 
	 
	 
	 
	 
	 

	Acarospora sinopica
	1
	M. Kossowska
	1698 A
	78/118
	none
	kj78
	DQ374138, A. sinopica
	100%
	PQ012760
	MW695075, Trebouxia OTU S10b
	99%
	PQ012899

	Acarospora sinopica
	4
	M. Kossowska
	1694
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Acarospora sinopica
	3
	R. Szymczyk
	s.n.
	 
	 
	161x
	DQ374138, A. sinopica
	100%
	PQ012755
	MN412809, Trebouxia OTU S04
	100%
	PQ012893

	Baeomyces rufus
	3
	M. Kukwa
	24690
	 
	 
	124x
	MK812643, B. rufus
	100%
	PQ012763
	 
	 
	 

	Buellia aethalea
	3
	K. Szczepańska
	1381 C
	6/114
	norstictic acid
	kj6
	 
	 
	 
	 
	 
	 

	Buellia aethalea
	3
	R. Szymczyk
	s.n.
	R15/2
	norstictic acid
	154x
	JX000098, B. aethalea
	100%
	PQ012764
	MN412809, Trebouxia OTU S04
	100%
	PQ012892

	Candelariella vitellina
	1
	M. Kossowska
	1686
	-
	 
	-
	 
	 
	 
	 
	 
	 

	Cladonia coccifera
	1
	M. Kukwa
	24663
	18/1238
	usnic acid, zeorin, pigment
	
	
	
	
	
	
	

	Cladonia glauca
	1
	M. Kukwa
	24671
	21/1238
	squamatic acid
	 
	 
	 
	 
	 
	 
	 

	Haugania oederi
	3
	M. Kukwa
	24701
	 
	 
	127x
	PV665041, H. oederi
	100%
	PQ012844
	 
	 
	 

	Haugania oederi
	3
	M. Kukwa
	24704
	 
	 
	131x
	 
	 
	 
	 
	 
	 

	Haugania oederi
	3
	K. Szczepańska
	1380
	3/114
	none
	kj3
	 
	 
	 
	 
	 
	 

	Haugania oederi
	3
	K. Szczepańska
	1382 A
	9/114
	none
	kj9
	 
	 
	 
	 
	 
	 

	Haugania oederi
	4
	K. Szczepańska
	1397 B
	31/115
	none
	kj31
	 
	 
	 
	 
	 
	 

	Haugania oederi
	4
	K. Szczepańska
	1406 A
	43/116
	none
	kj43
	 
	 
	 
	 
	 
	 

	Haugania oederi
	3
	M. Kossowska
	1680
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Haugania oederi
	3
	M. Kossowska
	1703
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Haugania oederi
	4
	R. Szymczyk
	s.n.
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Haugania oederi
	2
	K. Szczepańska
	1421
	73/117
	none
	kj73
	 
	 
	 
	 
	 
	 

	Lecanora epanora
	2
	M. Kukwa
	24680
	5/1238
	rhizocarpic acid, zeorin, two fatty acids above zeorin
	122x i 134x
	PV536059, L. epanora
	100%
	PQ012770
	MN412814, Trebouxia OTU S02
	100%
	PQ012903

	Lecanora epanora
	4
	M. Kukwa
	24713
	1/1238
	rhizocarpic acid, zeorin, two fatty acids above zeorin
	119x
	PV536059, L. epanora
	100%
	PQ012774
	 
	 
	 

	Lecanora epanora
	2
	K. Szczepańska
	1377
	1/114
	rhizocarpic acid, zeorin
	kj1
	PV536059, L. epanora
	100%
	PQ012778
	 
	 
	 

	Lecanora epanora
	4
	K. Szczepańska
	1392 A
	22/115
	rhizocarpic acid, zeorin
	kj22
	PV536059, L. epanora
	100%
	PQ012780
	 
	 
	 

	Lecanora epanora
	4
	K. Szczepańska
	1399 B
	35/115
	rhizocarpic acid, zeorin
	kj35
	PV536059, L. epanora
	100%
	PQ012784
	 
	 
	 

	Lecanora epanora
	4
	K. Szczepańska
	1415 A
	61/117
	rhizocarpic acid, zeorin
	kj61
	PV536059, L. epanora
	98%
	PQ012788
	MN412814, Trebouxia OTU S02
	100%
	PQ012904

	Lecanora epanora
	2
	M. Kossowska
	1683
	79/118
	rhizocarpic acid, zeorin, fatty acid
	kj79
	PV536059, L. epanora
	100%
	PQ012791
	MN412814, Trebouxia OTU S02
	100%
	PQ012905

	Lecanora epanora
	2
	M. Kossowska
	1684
	80/118
	rhizocarpic acid, zeorin, two fatty acids
	kj80
	PV536059, L. epanora
	100%
	PQ012792
	MN412814, Trebouxia OTU S02
	100%
	PQ012906

	Lecanora epanora
	3
	M. Kossowska
	1701
	82/118
	rhizocarpic acid, zeorin
	kj82
	PV536059, L. epanora
	100%
	PQ012794
	MN412814, Trebouxia OTU S02
	100%
	PQ012907

	Lecanora epanora
	3
	M. Kossowska
	1703
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Lecanora epanora
	3
	M. Kossowska
	1704
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Lecanora epanora
	3
	M. Kossowska
	1705 A
	83/118
	rhizocarpic acid, zeorin
	kj83
	PV536059, L. epanora
	100%
	PQ012795
	KC757557, Trebouxia jamesii
	100%
	PQ012909

	Lecanora epanora
	4
	M. Kossowska
	1694 A
	81/118
	rhizocarpic acid, zeorin
	kj81
	PV536059, L. epanora
	100%
	PQ012793
	KC757557, Trebouxia jamesii
	100%
	PQ012908

	Lecanora epanora
	4
	R. Szymczyk
	s.n.
	R15/18
	rhizocarpin acid, zeorin
	
	
	
	
	
	
	

	Lecanora epanora
	4
	K. Szczepańska
	1415 B
	62/117
	rhizocarpic acid, zeorin
	kj62
	PV536059, L. epanora
	100%
	PQ012789
	 
	 
	 

	Lecanora flavoleprosa
	4
	M. Kukwa
	24711
	2/1238
	usnic acid, zeorin
	117x
	 
	 
	 
	 
	 
	 

	Lecanora handelii
	2
	M. Kukwa
	24681
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lecanora handelii
	2
	M. Kukwa
	24684
	7/1238
	usnic acid, zeorin
	104x
	ON179987, L. cf. intricata 
	93%
	PQ012768
	OM275702, Trebouxia OTU S02
	98%
	PQ012910

	Lecanora handelii
	2
	M. Kukwa
	24686
	16/1238
	usnic acid, zeorin
	140x
	AY398703, L. cf. intricata
	94%
	PQ012773
	 
	 
	 

	Lecanora handelii
	2
	M. Kukwa
	24688
	14/1238
	usnic acid, zeorin
	
	
	
	
	
	
	

	Lecanora handelii
	3
	M. Kukwa
	24693
	13/1238
	usnic acid, zeorin
	135x
	ON179989, L. cf. intricata
	94%
	PQ012769
	 
	 
	 

	Lecanora handelii
	3
	M. Kukwa
	24694
	 
	 
	128x
	AY398703, L. intricata
	94%
	PQ012771
	MN412814, Trebouxia OTU S02
	100%
	PQ012911

	Lecanora handelii
	3
	M. Kukwa
	24708
	12/1238
	usnic acid, zeorin
	
	
	
	
	
	
	

	Lecanora handelii
	4
	M. Kukwa
	24714
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lecanora handelii
	4
	K. Szczepańska
	1416 B
	65/117
	usnic acid, zeorin
	kj65
	 
	 
	 
	MN412814, Trebouxia OTU S02
	100%
	PQ012912

	Lecanora handelii
	2
	K. Szczepańska
	1378
	2/114
	usnic acid, zeorin
	kj2
	AY398703, L. intricata
	94%
	PQ012779
	MN412814, Trebouxia OTU S02
	100%
	PQ012913

	Lecanora handelii
	4
	K. Szczepańska
	1392 B
	23/115
	usnic acid, zeorin
	kj23
	ON179989, L. cf. intricata
	95%
	PQ012781
	 
	 
	 

	Lecanora handelii
	4
	K. Szczepańska
	1396
	29/115
	usnic acid, zeorin
	kj29
	 
	 
	 
	 
	 
	 

	Lecanora handelii
	4
	K. Szczepańska
	1399
	34/115
	usnic acid, zeorin
	kj34
	ON179989, L. cf. intricata
	94%
	PQ012783
	 
	 
	 

	Lecanora handelii
	4
	K. Szczepańska
	1407 B
	47/116
	usnic acid, zeorin
	kj47
	 
	 
	 
	 
	 
	 

	Lecanora handelii
	4
	K. Szczepańska
	1410 B
	54/116
	usnic acid, zeorin
	kj54
	PP104692, L. cf. polytropa
	95%
	PQ012785
	 
	 
	 

	Lecanora handelii
	4
	K. Szczepańska
	1413 B
	58/117
	usnic acid, zeorin
	kj58
	ON179989, L. cf. intricata
	94%
	PQ012787
	MN412814, Trebouxia OTU S02
	99%
	PQ012914

	Lecanora handelii
	2
	M. Kossowska
	1700
	85/118
	usnic acid, zeorin
	kj85
	AY398703, L. intricata
	94%
	PQ012796
	MN412814, Trebouxia OTU S02
	100%
	PQ012915

	Lecanora handelii
	3
	M. Kossowska
	1681
	84/118
	usnic acid, zeorin
	kj84
	 
	 
	 
	MN412814, Trebouxia OTU S02
	99%
	PQ012916

	Lecanora handelii
	3
	M. Kossowska
	1703 A
	86/118
	usnic acid, zeorin
	kj86
	 
	 
	 
	MN412814, Trebouxia OTU S02
	100%
	PQ012917

	Lecanora handelii 
	3
	M. Kossowska
	1704 A
	87/118
	usnic acid, zeorin
	kj87
	ON179989, L. cf. intricata
	94%
	PQ012797
	KY066354, Trebouxia suecica
	100%
	PQ012918

	Lecanora handelii 
	3
	M. Kossowska
	1705 B
	88/118
	usnic acid, zeorin
	kj88
	ON179989, L. cf. intricata
	94%
	PQ012798
	MN412814, Trebouxia OTU S02
	100%
	PQ012919

	Lecanora handelii
	4
	M. Kossowska
	1694
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Lecanora handelii
	4
	R. Szymczyk
	s.n.
	R15/17
	usnic acid, zeorin
	
	
	
	
	
	
	

	Lecanora intricata
	4
	M. Kukwa
	24716
	10/1238
	usnic acid, zeorin, unknown terpenoid below zeorin
	113x
	KY266975, L. intricata
	99%
	PQ012765
	AJ511352, Trebouxia OTU S10
	99%
	PQ012901

	Lecanora intricata
	4
	M. Kukwa
	24717
	9/1238
	usnic acid, zeorin, unknown terpenoid below zeorin
	
	
	
	
	
	
	

	Lecanora intricata
	4
	K. Szczepańska
	1393
	25/115
	usnic acid, zeorin, unknown terpenoid below zeorin
	kj25
	PP104677, L. intricata
	99%
	PQ012766
	 
	 
	 

	Lecanora intricata
	4
	K. Szczepańska
	1400
	36/115
	usnic acid, zeorin, unknown terpenoid below zeorin
	kj36
	AY398703, L. intricata
	100%
	PQ012767
	 
	 
	 

	Lecanora intricata
	4
	K. Szczepańska
	1416 C
	66/117
	usnic acid, zeorin, unknown terpenoid below zeorin
	kj66
	 
	 
	 
	KY066385, Trebouxia OTU S10
	96%
	PQ012900

	Lecanora intricata
	4
	R. Szymczyk
	s.n.
	R15/5
	usnic acid, zeorin, two unidentified substances, fatty acids 
	
	
	
	
	
	
	

	Lecanora polytropa
	3
	M. Kossowska
	1702
	kj 113
	 
	kj113
	 
	 
	 
	MN412814, Trebouxia OTU S02
	99%
	PQ012920

	Lecanora aff. polytropa
	1
	M. Kossowska
	1686 A
	94/118
	usnic acid, zeorin, unknown terpenoid below zeorin, unknown
	kj94
	 
	 
	 
	 
	 
	 

	Lecanora stenotropa
	4
	R. Szymczyk
	s.n.
	R15/6
	usnic acid, zeorin, cf. rangiformic acid
	
	
	
	
	
	
	

	Lecanora stenotropa
	1
	M. Kukwa
	24669
	15/1238
	usnic acid, zeorin, cf rangiformic acid, cf. norrangiformic acid
	107x
	PP104591, L. cf. polytropa
	99%
	PQ012775
	MN412809, Trebouxia OTU S04
	100%
	PQ012891

	Lecanora stenotropa
	4
	M. Kukwa
	24715
	11/1238
	usnic acid, zeorin, cf. rangiformic acid, cf. norrangiformic acid
	114x
	KP314321, L. polytropa
	98%
	[bookmark: _Hlk218765843]PQ012776
	 
	 
	 

	Lecanora subaurea
	4
	M. Kukwa
	24710
	4/1238
	pannarin, rhizocarpic acid, zeorin, fatty acid above zeorin
	118x
	ON179990, L. cf. intricata
	99%
	PQ012772
	MN412814, Trebouxia OTU S02
	99%
	PQ012921

	Lecanora subaurea
	4
	M. Kukwa
	24712
	2/1239
	pannarin, rhizocarpic acid, zeorin, fatty acid above zeorin
	
	ON179990, L. cf. intricata
	99%
	PQ012777
	
	
	

	Lecanora subaurea
	4
	K. Szczepańska
	1394 A
	26/115
	pannarin, rhizocarpic acid, zeorin
	kj26
	ON179990, L. cf. intricata
	99%
	PQ012782
	 
	 
	 

	Lecanora subaurea
	4
	K. Szczepańska
	1405 B
	42/116
	pannarin, rhizocarpic acid, zeorin
	kj42
	 
	 
	 
	MN412814, Trebouxia OTU S02
	99%
	PQ012922

	Lecanora subaurea
	4
	K. Szczepańska
	1407 A
	46/116
	pannarin, rhizocarpic acid, zeorin
	kj46
	 
	 
	 
	MN412814, Trebouxia OTU S02
	99%
	PQ012923

	Lecanora subaurea
	4
	K. Szczepańska
	1413 A
	57/117
	pannarin, rhizocarpic acid, zeorin
	kj57
	ON179990, L. cf. intricata
	90%
	PQ012786
	MN412814, Trebouxia OTU S02
	100%
	PQ012924

	Lecanora subaurea
	4
	K. Szczepańska
	1416 A
	64/117
	pannarin, rhizocarpic acid, zeorin
	kj64
	ON179990, L. cf. intricata
	99%
	PQ012790
	OM275699, Trebouxia OTU S02
	99%
	PQ012925

	Lecanora subaurea
	4
	M. Kossowska
	1692
	
	 
	 
	 
	 
	 
	 
	 
	 

	Lecanora subaurea
	4
	R. Szymczyk
	s.n.
	R15/7
	pannarin, rhizocarpic acid, zeorin
	
	
	
	
	
	
	

	Lecidea fuscoatra
	3
	K. Szczepańska
	1420
	72/117
	gyrophoric acid
	kj72
	HQ650707, L. fuscoatra
	98%
	PQ012799
	 
	 
	 

	Lecidea lapicida
	1
	M. Kossowska
	1682 B
	89/118
	stictic acid
	kj89
	MK620094, L. lapicida
	100%
	PQ012800
	MN412809, Trebouxia OTU S04
	99%
	PQ012894

	Lecidea lapicida
	1
	M. Kossowska
	1699 A
	90/118
	stictic acid
	kj90
	MK620094, L. lapicida
	100%
	PQ012801
	MN412809, Trebouxia OTU S04
	98%
	PQ012895

	Lecidea plana
	4
	K. Szczepańska
	1397 A
	30/115
	4-O-demethylplanaic acid, unknown
	kj30
	EU259904, L. plana
	99%
	PQ012807
	 
	 
	 

	Lecidea plana
	4
	K. Szczepańska
	1398
	33/115
	4-O-demethylplanaic acid, unknown
	kj33
	EU259904, L. plana
	97%
	PQ012808
	 
	 
	 

	Lecidea plana
	4
	K. Szczepańska
	1403
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lecidea plana
	4
	K. Szczepańska
	1405
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lecidea plana
	4
	K. Szczepańska
	1414
	59/117
	4-O-demethylplanaic acid, unknown
	kj59
	EU259904, L. plana
	98%
	PQ012809
	 
	 
	 

	Lecidea plana
	3
	K. Szczepańska
	1381 D
	7/114
	4-O-demethylplanaic acid, unknown
	kj7
	EU259904, L. plana
	100%
	PQ012806
	 
	 
	 

	Lecidea plana
	1
	M. Kossowska
	1699 B
	91/118
	4-O-demethylplanaic acid
	kj91
	EU259904, L. plana
	99%
	PQ012811
	 
	 
	 

	Lecidea plana
	1
	M. Kossowska
	1695
	93/118
	4-O-demethylplanaic acid, unknown
	kj93
	EU259904, L. plana
	99%
	PQ012813
	LT560358, Pseudochlorella pyrenoidosa
	99%
	 

	Lecidea plana
	4
	M. Kossowska
	1685
	92/118
	4-O-demethylplanaic acid, unknown
	kj92
	EU259904, L. plana
	99%
	PQ012812
	 
	 
	 

	Lecidea plana
	1
	M. Kukwa
	24667
	18/1239
	4-O-demethylplanaic acid
	112x
	EU259904, L. plana
	99.4%
	PQ012804
	LT560358, Pseudochlorella pyrenoidosa
	100%
	 

	Lecidea plana
	1
	M. Kukwa
	24668
	14/1239
	4-O-demethylplanaic acid
	102x
	EU259904, L. plana
	99.5%
	PQ012802
	LT560358, Pseudochlorella pyrenoidosa
	100%
	 

	Lecidea plana
	1
	M. Kukwa
	24674
	13/1239
	4-O-demethylplanaic acid
	111x
	EU259904, L. plana
	99.4%
	PQ012803
	AM422985, Pseudochlorella pyrenoidosa
	100%
	 

	Lecidea plana
	4
	M. Kukwa
	24718
	19/1239
	4-O-demethylplanaic acid
	116x
	EU259904, L. plana
	99.4%
	PQ012805
	AM422985, Pseudochlorella pyrenoidosa
	100%
	 

	Lecidea plana
	4
	R. Szymczyk
	s.n.
	R16/5
	4-O-demethylplanaic acid
	156x
	EU259904, L. plana
	99.2%
	PQ012810
	AM422985, Psudochlorella pyrenoidosa
	100%
	 

	Lecidea plana
	4
	R. Szymczyk
	s.n.
	R15/18
	4-O-demethylplanaic acid
	153x
	 
	 
	 
	 
	 
	 

	Leimonis erratica
	3
	M. Kukwa
	24699
	11/1239
	no substances detected
	125x
	OK332988, L. erratica
	98%
	PQ012814
	 
	 
	 

	Leimonis erratica
	4
	K. Szczepańska
	1401
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Leimonis erratica
	4
	K. Szczepańska
	1402 A
	37/115
	none
	kj37
	 
	 
	 
	 
	 
	 

	Lepraria elobata
	3
	R. Szymczyk
	s.n.
	R15/11
	atranorin, usnic acid, cf. roccellic acid, zeorin, stictic acid
	158x
	EF619544, L. elobata
	99%
	PQ012818
	MT228243, Asterochloris woessiae s.l.
	99%
	PQ012885

	Lepraria elobata
	1
	M. Kukwa
	24655
	6/1239
	atranorin, zeorin, stictic acid complex
	101x
	 
	 
	 
	 
	 
	 

	Lepraria elobata
	1
	M. Kukwa
	24656
	7/1239
	atranorin, zeorin, stictic acid complex, fatty acid
	105x
	EF619544, L. elobata
	100%
	PQ012817
	 
	 
	 

	Lepraria elobata
	1
	M. Kukwa
	24657
	4/1239
	atranorin, zeorin, stictic acid complex
	98x
	EF619544, L. elobata
	99%
	PQ012815
	MT228243, Asterochloris woessiae s.l.
	100%
	PQ037854 

	Lepraria elobata
	2
	M. Kukwa
	24685
	2/1239
	atranorin, zeorin, stictic acid complex
	137x
	 
	 
	 
	 
	 
	 

	Lepraria elobata
	3
	M. Kukwa
	24706
	1/1239
	atranorin, zeorin, stictic acid complex
	120x
	EF619544, L. elobata
	99%
	PQ012816
	 
	 
	 

	Lepraria elobata
	4
	K. Szczepańska
	1415 C
	63/117
	atranorin, zeorin, stictic acid complex
	kj63
	 
	 
	 
	 
	 
	 

	Lepraria neglecta
	3
	M. Kukwa
	24689
	3/1239
	atranorin, fatty acid, fumarprotocetraric acid
	136x
	KC209139, L. neglecta
	99%
	PQ012819
	 
	 
	 

	Lepraria pseudocaesiella
	4
	R. Szymczyk
	s.n.
	R15/9
	atranorin, zeorin, two fatty acids
	159x
	JQ070287, L. caesiella
	94%
	PQ012820
	OR359465, Asterochloris sp.
	99%
	PQ012881

	Lepraria pseudocaesiella
	1
	M. Kukwa
	24666
	5/1239
	atranorin, zeorin, two fatty acids
	106x
	JQ070287, L. caesiella
	94%
	PQ012821
	 
	 
	 

	Lepraria rigidula
	2
	R. Szymczyk
	s.n.
	R15/12
	atranorin, cf. nephrosteranic acid
	162x
	 
	 
	 
	 
	 
	 

	Micarea botryoides
	3
	M. Kukwa
	24691
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Micarea lignaria
	3
	K. Szczepańska
	1382 B
	10/114
	none
	kj10
	 
	 
	 
	 
	 
	 

	Micarea lignaria
	3
	K. Szczepańska
	1390
	19/115
	gyrophoric acid
	kj19
	 
	 
	 
	 
	 
	 

	Micarea lignaria 
	1
	M. Kukwa
	24653
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Micarea lignaria 
	1
	M. Kukwa
	24665
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Micarea lignaria 
	3
	M. Kukwa
	24697
	 
	 
	139x
	 
	 
	 
	 
	 
	 

	Micarea lignaria 
	3
	M. Kukwa
	24709
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Micarea lignaria
	2
	R. Szymczyk
	s.n.
	R15/15
	argopsin
	 
	 
	 
	 
	 
	 
	 

	Micarea lignaria
	2
	R. Szymczyk
	s.n.
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Micarea peliocarpa
	4
	K. Szczepańska
	1408 A
	48/116
	none
	kj48
	 
	 
	 
	 
	 
	 

	Micarea sp.
	4
	K. Szczepańska
	1397 C
	32/115
	none
	kj32
	 
	 
	 
	 
	 
	 

	Myriospora rufescens
	4
	K. Szczepańska
	1419 A
	70/117
	none
	kj70
	EU870663, M. smaragdula
	>99%
	PQ012822
	 
	 
	 

	Porpidia macrocarpa
	4
	K. Szczepańska 
	1409 A
	
	
	
	
	
	
	
	
	

	Porpidia superba
	4
	K. Szczepańska
	1409 A
	51/116
	stictic acid
	kj51
	MK620258, P. macrocarpa
	99%
	PQ012824
	 
	 
	 

	Porpidia superba
	1
	K. Szczepańska
	1412
	56/116
	stictic acid, cryptostictic acid, constictic acid
	kj56
	MK620258, P. macrocarpa
	100%
	PQ012823
	 
	 
	 

	Porpidia superba
	3
	K. Szczepańska
	1388
	17/114
	stictic acid, cryptostictic acid, constictic acid
	kj17
	 
	 
	 
	 
	 
	 

	Porpidia superba
	4
	M. Kukwa
	24719
	20/1239
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	115x
	MK620258, P. macrocarpa
	100%
	PQ012825
	 
	 
	 

	[bookmark: _Hlk197363041]Porpidia thomsonii
	4
	K. Szczepańska
	1409A
	 
	
	
	
	
	
	
	
	

	Porpidia tuberculosa
	3
	M. Kossowska
	1703 B
	96/119
	confluentic acid and 2’-O-methylperlatolic acid
	kj96
	 
	 
	 
	 
	 
	 

	Porpidia tuberculosa
	3
	M. Kukwa
	24695
	9/1239
	confluentic acid and 2’-O-methylperlatolic acid
	121x
	 
	 
	 
	 
	 
	 

	Porpidia tuberculosa
	3
	M. Kukwa
	24705
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Porpidia tuberculosa
	3
	M. Kossowska
	1680 A
	95/119
	confluentic acid and 2’-O-methylperlatolic acid
	kj95
	KJ162322, P. tuberculosa
	99%
	PQ012833
	OR359465, Asterochloris sp.
	99%
	PQ012872

	Porpidia tuberculosa
	3
	M. Kukwa
	24696
	10/1239
	confluentic acid and 2’-O-methylperlatolic acid
	126x
	OQ745870, P. tuberculosa
	97%
	PQ012834
	 
	 
	 

	Porpidia tuberculosa
	3
	M. Kukwa
	24702
	12/1239
	confluentic acid and 2’-O-methylperlatolic acid
	129x
	OQ745870, P. tuberculosa
	97%
	PQ012835
	 
	 
	 

	Porpidia tuberculosa
	1
	M. Kukwa
	24672
	17/1239
	confluentic acid and 2’-O-methylperlatolic acid
	96x
	OQ745869, P. tuberculosa
	97%
	PQ012826
	OM914205, Asterochloris stereocaulonicola
	99%
	PQ012882

	Porpidia tuberculosa
	1
	M. Kukwa
	24676
	16/1239
	confluentic acid and 2’-O-methylperlatolic acid
	
	
	
	
	
	
	

	Porpidia tuberculosa
	3
	M. Kukwa
	24692
	16/1239
	confluentic acid and 2’-O-methylperlatolic acid
	123x
	OQ745869, P. tuberculosa
	96%
	PQ012827
	OM914241, Asterochloris irregularis
	100%
	PQ012890

	Porpidia tuberculosa
	3
	K. Szczepańska
	1383 A
	12A/114
	confluentic acid, 2-O-methylmicrophyllinic acid
	kj12a
	KJ162322, P. tuberculosa
	99%
	PQ012830
	 
	 
	 

	Porpidia tuberculosa
	4
	K. Szczepańska
	1384 A
	12B/115
	confluentic acid, 2-O-methylmicrophyllinic acid
	kj12b
	KJ162322, P. tuberculosa
	99%
	PQ012829
	OM230082, Asterochloris irregularis
	100%
	PQ012887

	Porpidia tuberculosa
	3
	K. Szczepańska
	1384
	13/114
	confluentic acid, 2-O-methylmicrophyllinic acid
	kj13
	 
	 
	 
	OM230082, Asterochloris irregularis
	100%
	PQ012888

	Porpidia tuberculosa
	3
	K. Szczepańska
	1391 A
	20/115
	confluentic acid, 2-O-methylmicrophyllinic acid
	kj20
	 
	 
	 
	 
	 
	 

	Porpidia tuberculosa
	4
	K. Szczepańska
	1395 B
	28/115
	confluentic acid, 2-O-methylmicrophyllinic acid
	kj28
	KJ162322, P. tuberculosa
	99%
	PQ012828
	 
	 
	 

	Porpidia tuberculosa
	4
	K. Szczepańska
	1405 A
	41/116
	confluentic acid, 2-O-methylmicrophyllinic acid, stictic acid?
	kj41
	KJ162322, P. tuberculosa
	98%
	PQ012831
	 
	 
	 

	Porpidia tuberculosa
	4
	K. Szczepańska
	1410 A
	53/116
	confluentic acid, 2-O-methylmicrophyllinic acid, stictic acid
	kj53
	KJ162322, P. tuberculosa
	98%
	PQ012832
	OM230071, Asterochloris irregularis
	100%
	PQ012889

	Porpidia tuberculosa
	3
	M. Kossowska
	1679
	97/119
	confluentic acid, 2-O-methylmicrophyllinic acid
	kj97
	 
	 
	 
	 
	 
	 

	Porpidia tuberculosa
	4
	R. Szymczyk
	s.n.
	R15/4
	confluentic acid, 2-O-methylmicrophyllinic acid, ?stictic acid
	160x
	 
	 
	 
	 
	 
	 

	Porpidia tuberculosa
	2
	R. Szymczyk
	s.n.
	R15/14
	confluentic acid, 2-O-methylmicrophyllinic acid
	
	
	
	
	
	
	

	Porpidia tuberculosa
	2
	R. Szymczyk
	s.n. 
	R15/16
	confluentic acid, 2-O-methylmicrophyllinic acid
	
	
	
	
	
	
	

	Porpidia tuberculosa
	2
	K. Szczepańska
	1422
	74/117
	confluentic acid, 2-O-methylmicrophyllinic acid
	kj74
	 
	 
	 
	 
	 
	 

	Rehmia furfurosa 
	1
	M. Kukwa
	24664
	26/1239
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	
	
	
	
	
	
	

	Rehmia furfurosa 
	1
	M. Kukwa
	24677
	22/1239
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	
	
	
	
	
	
	

	Rehmia furfurosa 
	2
	M. Kukwa
	24682
	25/1239
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	133x
	PX402212, Rhizocarpon furfurosum
	100%
	PQ012841
	 
	 
	 

	Rehmia furfurosa 
	2
	M. Kukwa
	24683
	6/1238
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	
	
	
	
	
	
	

	Rehmia furfurosa 
	3
	M. Kukwa
	24703
	24/1239
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	132x
	PX402212, R. furfurosum
	100%
	PQ012842
	
	
	

	Rehmia furfurosa 
	3
	M. Kukwa
	24707
	21/1239
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	191x
	PX402214, R. furfurosum
	100%
	PQ12843
	
	
	

	Rehmia furfurosa 
	3
	K. Szczepańska
	1385
	14/114
	stictic acid, cryptostictic acid, constictic acid
	kj14
	 
	 
	 
	OR359465, Asterochloris sp.
	99%
	PQ012873

	Rehmia furfurosa 
	3
	K. Szczepańska
	1389
	18/114
	stictic acid, cryptostictic acid, constictic acid
	kj18
	PX402214, R. furfurosum
	100%
	PQ012836
	 
	 
	 

	Rehmia furfurosa 
	3
	K. Szczepańska
	1391 B
	21/115
	stictic acid, cryptostictic acid, constictic acid
	kj21
	PV665056, R. furfurosum
	99%
	PQ012837
	 
	 
	 

	Rehmia furfurosa 
	4
	K. Szczepańska
	1392 C
	24/115
	stictic acid, cryptostictic acid, constictic acid
	kj24
	PV665056, R. furfurosum
	100%
	PQ012838
	 
	 
	 

	Rehmia furfurosa 
	4
	K. Szczepańska
	1395 A
	27/115
	stictic acid, cryptostictic acid, constictic acid
	kj27
	 
	 
	 
	 
	 
	 

	Rehmia furfurosa 
	4
	K. Szczepańska
	1403 A
	39/116
	stictic acid, cryptostictic acid, constictic acid
	kj39
	 
	 
	 
	 
	 
	 

	Rehmia furfurosa 
	4
	K. Szczepańska
	1418 B
	69/117
	stictic acid, cryptostictic acid, constictic acid
	kj69
	 
	 
	 
	 
	 
	 

	Rehmia furfurosa 
	4
	K. Szczepańska
	1419 B
	71/117
	stictic acid, cryptostictic acid, constictic acid
	kj71
	PX402214, R. furfurosum
	100%
	PQ012839
	OR359465, Asterochloris sp.
	99%
	PQ012874

	Rehmia furfurosa 
	3
	M. Kossowska
	1704 B
	99/119
	stictic acid
	kj99
	 
	 
	 
	 
	 
	 

	Rehmia furfurosa 
	3
	M. Kossowska
	1705 C
	100/119
	stictic acid
	kj100
	 
	 
	 
	MT228323, Asterochloris italiana
	93%
	PQ012883

	Rehmia furfurosa 
	4
	M. Kossowska
	1694 B
	98/119
	stictic acid
	kj98
	PV665056, R. furfurosum
	100%
	PQ012840
	 
	 
	 

	Rehmia furfurosa 
	4
	R. Szymczyk
	s.n.
	R15/3
	stictic acid, cryptostictic acid, constictic acid
	155x
	 
	 
	 
	OR359465, Asterochloris sp. 
	99%
	PQ012875

	Rehmia furfurosa 
	2
	K. Szczepańska
	1423
	75/117
	stictic acid, cryptostictic acid, constictic acid
	kj75
	 
	 
	 
	 
	 
	 

	Rehmia furfurosa 
	1
	M. Kossowska
	1695 B
	101/119
	stictic acid
	kj101
	 
	 
	 
	 
	 
	 

	Rehmia reducta
	3
	K. Szczepańska
	1381 A
	4/114
	stictic acid, cryptostictic acid, constictic acid
	kj4
	OQ619021, Rhizocarpon reductum
	98%
	PQ012847
	OR359465, Asterochloris sp.
	99%
	PQ012876

	Rehmia reducta
	1
	M. Kukwa
	24673
	23/1239
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	100x
	OQ619021, R. reductum
	98%
	PQ012845
	 
	 
	 

	Rehmia reducta
	1
	M. Kukwa
	24675
	27/1239
	stictic acid (major), constictic acid (minor), cryptostictic acid (trace)
	99x
	OQ619021, R. reductum
	98%
	PQ012846
	OR359465, Asterochloris sp.
	99%
	PQ012877

	Rehmia reducta
	3
	K. Szczepańska
	1382 C
	11/114
	stictic acid, constictic acid
	kj11
	 
	 
	 
	 
	 
	 

	Rehmia reducta
	3
	K. Szczepańska
	1386
	15/114
	stictic acid, cryptostictic acid, constictic acid
	kj15
	 
	 
	 
	 
	 
	 

	Rehmia reducta
	4
	K. Szczepańska
	1394 B
	45/115
	stictic acid
	kj45
	 
	 
	 
	 
	 
	 

	Rehmia reducta
	4
	K. Szczepańska
	1406 B
	44/116
	stictic acid
	kj44
	 
	 
	 
	AM906000, Asterochloris irregularis
	98%
	PQ012886

	Rehmia reducta
	4
	K. Szczepańska
	1408 C
	50/116
	stictic acid, constictic acid
	kj50
	OQ619021, R. reductum
	98%
	PQ012848
	 
	 
	 

	Rehmia reducta
	4
	K. Szczepańska
	1409 B
	52/116
	stictic acid
	kj52
	OQ619021, R. reductum
	98%
	PQ012849
	 
	 
	 

	Rehmia reducta
	4
	K. Szczepańska
	1411
	55/116
	stictic acid, cryptostictic acid, constictic acid
	kj55
	OQ619021, R. reductum
	98%
	PQ012850
	 
	 
	 

	Rehmia reducta
	3
	M. Kossowska
	1703
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Rehmia reducta
	3
	M. Kossowska
	1704
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Rehmia reducta
	1
	M. Kossowska
	1689
	103/119
	stictic acid
	kj103
	OQ619021, R. reductum
	98%
	PQ012852
	OR359465, Asterochloris sp.
	99%
	PQ012878

	Rehmia reducta
	1
	M. Kossowska
	1690
	104/119
	stictic acid
	kj104
	OQ619021, R. reductum
	98%
	PQ012854
	 
	 
	 

	Rehmia reducta
	4
	M. Kossowska
	1692
	-
	 
	 
	 
	 
	 
	 
	 
	 

	Rehmia reducta
	3
	R. Szymczyk
	s.n.
	R16/7
	stictic acid
	 
	 
	 
	 
	 
	 
	 

	Rehmia reducta
	1
	M. Kossowska
	1706
	105/119
	stictic acid
	kj105
	OQ619021, R. reductum
	98%
	PQ012853
	 
	 
	 

	Rehmia reducta
	1
	M. Kossowska
	1698 C
	102/119
	stictic acid
	kj102
	OQ619021, R. reductum
	98%
	PQ012851
	OR359465, Asterochloris sp.
	99%
	PQ012879

	[bookmark: _Hlk220416984]Sagedia mastrucata
	1
	M. Kossowska
	1686 B
	 8/120

	 norstictic acid
	kj 112
	OP602303, S. mastrucata 

	100% 
	PX931185 
	 
	 
	 

	Stereocaulon nanodes
	1
	M. Kukwa
	24654
	22/1238
	atranorin, lobaric acid, uknown with lobaric acid
	109x
	DQ396970, S. nanodes
	99.6%
	PQ012855
	 
	 
	 

	Stereocaulon nanodes
	1
	M. Kossowska
	1687
	106/119
	atranorin, lobaric acid
	kj106
	MH414981, S. sp.
	99.8%
	PQ012856
	OR359465, Asterochloris sp. 
	99%
	PQ012880

	Stereocauon nanodes
	3
	M. Kossowska
	1703 C
	110/119
	atranorin, lobaric acid
	kj110
	DQ396970, S. nanodes
	98.8%
	PQ012857
	 
	 
	 

	Stereocaulon saxatile
	1
	M. Kukwa
	24658
	17/1238
	atranorin, lobaric acid, uknown with lobaric acid
	108x
	MH415071, S. saxatils
	99.1%
	PQ012858
	 
	 
	 

	Stereocaulon saxatile
	1
	M. Kossowska
	1688
	107/119
	atranorin, lobaric acid
	kj107
	MH415121, S. sp.
	99.5%
	PQ012859
	OM230081, Asterochloris glomerata
	99%
	PQ012870

	Stereocaulon vesuvianum
	4
	K. Szczepańska
	1408 B
	49/116
	atranorin, stictic acid
	kj49
	 
	 
	 
	 
	 
	 

	Stereocaulon vesuvianum
	4
	K. Szczepańska
	1414 B
	60/117
	atranorin, stictic acid, cryptostictic
	kj60
	KP314339, S. vesuvianum
	98.1%
	PQ012861
	OM230079, Asterochloris glomerata
	99%
	PQ012871

	Stereocaulon vesuvianum
	4
	K. Szczepańska
	1417
	67/117
	atranorin, stictic acid, cryptostictic acid, constictic acid
	kj67
	KP314339, S. vesuvianum
	98.1%
	PQ012862


	MW043705, Asterochloris sp.
	99%
	PQ012884

	Stereocaulon vesuvianum
	1
	M. Kossowska
	1697
	108/119
	atranorin, stictic acid
	kj108
	LC742699, S. vesuvianum
	98.1%
	PQ012863
	 
	 
	 

	Stereocaulon vesuvianum
	1
	M. Kossowska
	1693
	-
	 
	
	 
	 
	 
	 
	 
	 

	Stereocaulon vesuvianum
	1
	M. Kukwa
	24662
	20/1238
	atranorin, stictic acid complex
	110x
	LC742699, S. vesuvianum
	97.9%
	PQ012860
	 
	 
	 

	Stereocaulon vesuvianum var. nodulosum
	4
	M. Kossowska
	1677
	109/119
	atranorin, stictic acid
	kj109
	LC742699, S. vesuvianum
	98.1%
	PQ012864
	 
	 
	 

	Trapelia elacista
	1
	M. Kukwa
	24660
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Trapelia elacista
	1
	M. Kukwa
	24661
	 
	 
	103x
	KX961311, T. elacista
	100%
	PQ012865
	 
	 
	 

	Trapelia placodioides
	1
	M. Kukwa
	24659
	 
	 
	97x
	MK812359, T. placodioides
	99.8%
	PQ012866
	LT560358, Pseudochlorella pyrenoidosa
	100%
	 

	Umbilicaria hirsuta
	3
	M. Kukwa
	24700
	 
	 
	138x
	MK812136, U. hirsuta
	100%
	PQ012869
	MN412808, Trebouxia OTU S05
	100%
	PQ012898

	Umbilicaria hirsuta
	3
	R. Szymczyk
	s.n.
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Umbilicaria hirsuta
	3
	K. Szczepańska
	1387
	16/114
	gyrophoric acid
	kj16
	MK812136, U. hirsuta
	100%
	PQ012868
	MN412816, Trebouxia OTU S05
	99%
	PQ012896

	Umbilicaria hirsuta
	3
	M. Kossowska
	1678
	111/119
	gyrophoric acid
	kj111
	MK812136, U. hirsuta
	100%
	PQ012867
	MN412816, Trebouxia OTU S05
	99%
	PQ012897






Table S2. List of mycobiont and photobiont species/lineages at the analysed sites. The number in each cell indicates the number of specimens found at the site.
	Species
	Acronyms
	[bookmark: _Hlk219841060] locality no. 1
	 locality no. 2
	 locality no. 3
	 locality no. 4

	Acarospora fuscata
	Afus
	2
	0
	0
	0

	Acarospora sinopica
	Asin
	2
	0
	4
	4

	Baeomyces rufus
	Bruf
	0
	0
	1
	0

	Buellia aethalea
	Baeth
	0
	0
	2
	0

	Candelariella vitellina
	Cvit
	1
	0
	0
	0

	Cladonia coccifera
	Clcocc
	1
	0
	0
	0

	Cladonia glauca
	Clg
	1
	0
	0
	0

	Haugania oederi
	Hoed
	0
	1
	6
	3

	Lecanora epanora
	Lep
	0
	4
	4
	6

	Lecanora flavoleprosa
	Lflavo
	0
	0
	0
	1

	Lecanora handelii
	Lhan
	0
	6
	7
	10

	Lecanora intricata
	Lintri
	0
	0
	0
	6

	Lecanora polytropa/ aff. polytropa
	Lpoly
	1
	0
	1
	0

	Lecanora stenotropa
	Lsten
	1
	0
	0
	2

	Lecanora subaurea
	Lsub
	0
	0
	0
	10

	Lecidea fuscoatra
	Lecfus
	0
	0
	1
	0

	Lecidea lapicida
	Leclapi
	2
	0
	0
	0

	Lecidea plana
	Lecpl
	5
	0
	1
	9

	Leimonis erratica
	Leierr
	0
	0
	1
	2

	Lepraria elobata
	Lepelo
	3
	1
	2
	1

	Lepraria neglecta
	Lepneg
	0
	0
	1
	0

	Lepraria pseudocaesiella 
	Lepp
	1
	0
	0
	1

	Lepraria rigidula
	Leprig
	0
	1
	0
	0

	Micarea botryoides
	Mbot
	0
	0
	1
	0

	Micarea lignaria
	Mlig
	2
	2
	4
	0

	Micarea peliocarpa
	Mpelio
	0
	0
	0
	1

	Myriospora rufescens
	Mruf
	0
	0
	0
	1

	Porpidia macrocarpa
	Pmacro
	0
	0
	0
	1

	Porpidia superba
	Psup
	1
	0
	1
	2

	Porpidia thomsonii
	Pthom
	0
	0
	0
	1

	Porpidia tuberculosa
	Ptuber
	3
	2
	12
	4

	Rehmia furfurosa
	Rfur
	3
	3
	7
	7

	Rehmia reducta
	Rred
	6
	0
	6
	6

	Sagedia mastrucata
	Smas
	1
	0
	0
	0

	Stereocaulon nanodes
	Snan
	2
	0
	1
	0

	Stereocaulon saxatile
	Ssax
	2
	0
	0
	0

	Stereocaulon vesuvianum
	Sves
	3
	0
	0
	3

	Stereocaulon vesuvianum var. nodulosum
	Sves_nod
	0
	0
	0
	1

	Trapelia elacista
	Tela
	2
	0
	0
	0

	Trapelia placodioides
	Tpla
	1
	0
	0
	0

	Umbilicaria hirsuta
	Uhir
	0
	0
	4
	0

	Trebouxia OTU S02
	S02
	0
	7
	8
	10

	Trebouxia OTU S04
	S04
	3
	0
	2
	0

	Trebouxia OTU S05
	S05
	0
	0
	3
	0

	Trebouxia OTU S10
	S10
	1
	0
	0
	2

	Asterochloris glomerata
	Aglom
	1
	0
	0
	1

	Asterochloris italiana
	Aital
	0
	0
	1
	1

	Asterochloris irregularis
	Airregular
	0
	0
	2
	2

	Asterochloris stereocaulonicola
	Astereo
	5
	0
	3
	3

	Asterochloris A06
	A06
	1
	0
	1
	0





Table S3. List of all mycobiont sequences used in the study, including locality, voucher information, GenBank accession numbers, references and number of figure with haplotype network results. The concept of species of the genus Myriospora follows Westberg et al. (2011). 
	Species
	Voucher, Locality
	GenBank
	References or sequence author
	Haplotype details
	Figure

	Acarospora fuscata
	Kocourkova 8499, Czech Republic
	MH602298
	Knudsen et al. 2019
	 
	Fig. 4A

	Acarospora fuscata
	strain SAR129, Sweden
	LN810767
	Westberg et al. 2015
	 
	Fig. 4A

	Acarospora fuscata
	Crewe 58 (UPS), Sweden
	DQ374127
	Crewe et al. 2006
	 
	Fig. 4A

	Acarospora fuscata
	Hermansson 8484, Sweden
	DQ374130
	Crewe et al. 2006
	 
	Fig. 4A

	Acarospora fuscata
	Peksa No. 5, Czech Republic
	OP162374
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Tønsberg 45807,
	ON447607
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	isolate DM1071, Denmark
	MT644900
	unpublished
	 
	Fig. 4A

	Acarospora fuscata
	United Kingdom
	DQ374128
	Crewe et al. 2006
	 
	Fig. 4A

	Acarospora fuscata
	strain KL21-0849, South Korea
	OQ629808
	Park et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	strain KL16-0146, South Korea
	OQ629806
	Park et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Peksa No. 2, Czech Republic
	OP162371
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Peksa No. 6, Czech Republic
	OP162375
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Kocourkova 9578, Czech Republic
	ON794214
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	53536A BRY-C, USA
	MH555365
	Leavitt et al. 2018
	 
	Fig. 4A

	Acarospora fuscata
	53536B BRY-C, USA
	MH555366
	Leavitt et al. 2018
	 
	Fig. 4A

	Acarospora fuscata
	Peksa No. 3, Czech Republic
	OP162372
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Malicek 13547, Czech Republic
	ON794165
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Vondrák 20965.2
	ON447618
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	strain KL16-0147, South Korea
	OQ629807
	Park et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Westberg SAR120, Sweden
	LN810766
	Westberg et al. 2015
	 
	Fig. 4A

	Acarospora fuscata
	Kossowska 1682 A, Poland
	PQ012762
	This study
	 
	Fig. 4A

	Acarospora fuscata
	KL21-1245, South Korea
	OQ629809
	Park et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Kocourkova 8499, Czech Republic
	MK178279
	Knudsen et al. 2019
	 
	Fig. 4A

	Acarospora fuscata
	Bjorn 8602, Sweden
	DQ374129
	Crewe et al. 2006
	 
	Fig. 4A

	Acarospora fuscata
	strain 745
	MW989393
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora fuscata
	Vondrák 2460, Czech Republic
	ON794172
	Knudsen et al. 2023
	 
	Fig. 4A

	Acarospora sinopica
	Crewe 323 (UPS), United Kingdom
	DQ374137
	Crewe et al. 2006
	 
	Fig. 4B

	Acarospora sinopica
	Crewe 10 (UPS), Sweden
	DQ374136
	Crewe et al. 2006
	 
	Fig. 4B

	Acarospora sinopica
	Wedin 6617 (UPS), Sweden
	DQ374148
	Crewe et al. 2006
	 
	Fig. 4B

	Acarospora sinopica
	Agren 338, Sweden
	DQ374139
	Crewe et al. 2006
	 
	Fig. 4B

	Acarospora sinopica
	Tibell 22676, Sweden
	DQ374138
	Crewe et al. 2006
	 
	Fig. 4B

	Acarospora sinopica
	Szymczyk, Poland
	PQ012755
	This study
	 
	Fig. 4B

	Acarospora sinopica
	Szczepańska 1381 B, Poland
	PQ012756
	This study
	 
	Fig. 4B

	Acarospora sinopica
	Szczepańska 1402 B, Poland
	PQ012757
	This study
	 
	Fig. 4B

	Acarospora sinopica
	Szczepańska 1418 A, Poland
	PQ012759
	This study
	 
	Fig. 4B

	Acarospora sinopica
	Kossowska 1698 A, Poland
	PQ012760
	This study
	 
	Fig. 4B

	Acarospora sinopica
	Kukwa 24698, Poland
	PQ012761
	This study
	 
	Fig. 4B

	Acarospora sinopica
	Szczepańska 1404, Poland
	PQ012758
	This study
	unique 
	Fig. 4B

	Baeomyces rufus
	18-60501, KUN-L, China
	MN545173
	unpublished
	 
	Fig. 4C

	Baeomyces rufus
	16-52261, KUN-L, China
	MN545174
	unpublished
	 
	Fig. 4C

	Baeomyces rufus
	16-54331, KUN-L, China
	MN545170
	unpublished
	 
	Fig. 4C

	Baeomyces rufus
	isolate yn138, China
	KT601494
	Cao et al. 2013
	 
	Fig. 4C

	Baeomyces rufus
	124226, China
	KC414622
	Cao et al. 2013
	 
	Fig. 4C

	Baeomyces rufus
	124225, China
	KC414623
	Cao et al. 2013
	 
	Fig. 4C

	Baeomyces rufus
	Kukwa 24690, Poland
	PQ012763
	This study
	 
	Fig. 4C

	Baeomyces rufus
	K(M):253553, United Kingdom
	MZ159745
	unpublished
	 
	Fig. 4C

	Baeomyces rufus
	15-46862, KUN-L, China
	MN545171
	unpublished
	 
	Fig. 4C

	Baeomyces rufus
	15-49305, KUN-L, Taiwan
	MN545172
	unpublished
	 
	Fig. 4C

	Baeomyces rufus
	O-L-194160, Norway
	MK811923
	Marthinsen et al. 2019
	 
	Fig. 4C

	Baeomyces rufus
	O-L-201257, Norway
	MK812004
	Marthinsen et al. 2019
	 
	Fig. 4C

	Baeomyces rufus
	O-L-200581, Norway
	MK812401
	Marthinsen et al. 2019
	 
	Fig. 4C

	Baeomyces rufus
	O-L-200015, Norway
	MK812462
	Marthinsen et al. 2019
	 
	Fig. 4C

	Baeomyces rufus
	O-L-201258, Norway
	MK812643
	Marthinsen et al. 2019
	 
	Fig. 4C

	Baeomyces rufus
	BR982, France
	AF448457
	Trembley et al. 2002
	 
	Fig. 4C

	Baeomyces rufus
	BR982.1, France
	AF448458
	Trembley et al. 2002
	 
	Fig. 4C

	Baeomyces rufus
	JLF9171, USA
	MW555581
	unpublished
	 
	Fig. 4C

	Baeomyces rufus
	isolate T1359, USA
	KU844775
	Schneider et al. 2016
	 
	Fig. 4C

	Baeomyces rufus
	isolate T1361, USA
	KU844776
	Schneider et al. 2016
	 
	Fig. 4C

	Baeomyces rufus
	isolate P78, USA
	KJ462264
	Spribille et al. 2014
	 
	Fig. 4C

	Buellia aethalea
	Szymczyk, Poland
	PQ012764
	This study
	 
	Fig. 4D

	Buellia aethalea
	F138222
	JX000098
	Prieto et al. 2013
	 
	Fig. 4D

	Buellia aethalea
	Nordin 3256, Sweden
	AF540496
	Helms et al. 2003
	 
	Fig. 4D

	Buellia aethalea
	205603, Italy
	AY143410
	Wedin et al. 2002
	 
	Fig. 4D

	Haugania oederi
	Spribille 36629, USA
	MN483144
	Spribille et al. 2020
	 
	Fig. 4E

	Haugania oederi
	Timdal 7540, Norway
	AF483612
	Ihlen & Ekman 2002
	 
	Fig. 4E

	Haugania oederi
	Kukwa 24701, Poland
	PQ012844
	This study
	
	Fig. 4E

	Haugania oederi
	R. Haugan, O-L-151401, Norway
	PV665041
	Moeller et al. 2025
	
	Fig. 4E

	Lecanora epanora
	PRA-Malicek 17109
	PV536059 
	Ghlimová et al. 2025
	
	Fig. 5B

	Lecanora epanora
	Kukwa 24713, Poland
	PQ012774
	This study
	
	Fig. 5A

	Lecanora epanora
	Szczepańska 1392 A, Poland
	PQ012780
	This study
	
	Fig. 5A

	Lecanora epanora
	Szczepańska 1399 B, Poland
	PQ012784
	This study
	
	Fig. 5A

	Lecanora epanora
	Szczepańska 1415 A, Poland
	PQ012788
	This study
	
	Fig. 5A

	Lecanora epanora
	Szczepańska 1415 B, Poland
	PQ012789
	This study
	
	Fig. 5A

	Lecanora epanora
	Kossowska 1694 A, Poland
	PQ012793
	This study
	
	Fig. 5A

	Lecanora epanora
	Kossowska 1701, Poland
	PQ012794
	This study
	
	Fig. 5A

	Lecanora epanora
	Kossowska 1705 A, Poland
	PQ012795
	This study
	
	Fig. 5A

	Lecanora epanora
	Kukwa 24680, Poland
	PQ012770
	This study
	
	Fig. 5A

	Lecanora epanora
	Szczepańska 1377, Poland
	PQ012778
	This study
	
	Fig. 5A

	Lecanora epanora
	Kossowska 1683, Poland
	PQ012791
	This study
	
	Fig. 5A

	Lecanora epanora
	Kossowska 1684, Poland
	PQ012792
	This study
	
	Fig. 5A

	Lecanora intricata
	Szczepańska 1393, Poland
	PQ012766
	This study
	 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11796, Spain
	PP104677
	Woodhouse et al. 2024
	 
	Fig. 5B

	Lecanora intricata
	KRAM:Flakus 29565b, Bolivia
	OL604030
	Medeiros et al. 2021
	 
	Fig. 5B

	Lecanora intricata
	S. Leavitt 22104, USA
	PP104561
	Woodhouse et al. 2024
	 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11546, Spain
	PP104622
	Woodhouse et al. 2024
	 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11550, Spain
	PP104624
	Woodhouse et al. 2024
	 
	Fig. 5B

	Lecanora intricata
	O-L-195841, Norway
	KY266891
	unpublished
	 
	Fig. 5B

	Lecanora intricata
	Kukwa 24716, Poland
	PQ012765
	This study
	dominant 
	Fig. 5B

	Lecanora intricata
	Szczepańska 1400, Poland
	PQ012767
	This study
	dominant 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11554v1, Spain
	PP104626
	Woodhouse et al. 2024
	dominant 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11583, Spain
	PP104645
	Woodhouse et al. 2024
	dominant 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11595, Spain
	PP104651
	Woodhouse et al. 2024
	dominant 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11620, Spain
	PP104667
	Woodhouse et al. 2024
	dominant 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11648, Spain
	PP104671
	Woodhouse et al. 2024
	dominant 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11797, Spain
	PP104678
	Woodhouse et al. 2024
	dominant 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11806, Spain
	PP104688
	Woodhouse et al. 2024
	dominant 
	Fig. 5B

	Lecanora intricata
	S. Perez-Ortega 11808intri, Spain
	PP104690
	Woodhouse et al. 2024
	dominant 
	Fig. 5B

	Lecanora intricata
	ERCH:HS 49, Antarctica
	OR728786
	Halici et al. 2023
	dominant 
	Fig. 5B

	Lecanora intricata
	KRAM:Rodriguez-Flakus 3751, Bolivia
	OL603994
	Medeiros et al. 2021
	dominant 
	Fig. 5B

	Lecanora intricata
	KRAM:Rodriguez-Flakus 3757, Bolivia
	OL603995
	Medeiros et al. 2021
	dominant 
	Fig. 5B

	Lecanora intricata
	KRAM:Flakus 29519, Bolivia
	OL604031
	Medeiros et al. 2021
	dominant 
	Fig. 5B

	Lecanora intricata
	O-L-195876, Norway
	KY266975
	unpublished
	dominant 
	Fig. 5B

	Lecanora intricata
	108942
	AY398703
	Grube & Blaha 2006
	dominant 
	Fig. 5B

	Lecanora intricata
	U166
	AF070022
	Grube & Blaha 2006
	dominant 
	Fig. 5B

	Lecanora intricata
	A023A, Austria
	KP889123
	Fleischhacker et al. 2015
	 
	Fig. 5B

	Lecanora stenotropa
	M Bertrand 6353, France
	PP104709
	Woodhouse et al. 2024
	
	Fig. 5A

	Lecanora stenotropa
	M Bertrand 7195, France
	PP104708
	Woodhouse et al. 2024
	
	Fig. 5A

	Lecanora stenotropa
	Kukwa 24669, Poland
	PQ012775
	This study
	
	Fig. 5A

	Lecanora stenotropa
	Kukwa 24715, Poland
	PQ012776
	This study
	
	Fig. 5A

	Lecidea fuscoatra
	AFTOL-ID 589
	HQ650707
	Schmull et al. 2011
	 
	Fig. 6A

	Lecidea fuscoatra
	Szczepańska 72, Poland
	PQ012799
	This study
	unique 
	Fig. 6A

	Lecidea fuscoatra
	clone Bilecik, Turkey
	HQ605929
	Başaran et al. 2015
	 
	Fig. 6A

	Lecidea fuscoatra
	clone Ankara 1, Turkey
	HQ605926
	Başaran et al. 2015
	 
	Fig. 6A

	Lecidea fuscoatra
	Arup L02894
	HQ650662
	Schmull et al. 2011
	 
	Fig. 6A

	Lecidea fuscoatra
	K(M):202019, United Kingdom
	MZ159592
	unpublished
	 
	Fig. 6A

	Lecidea fuscoatra
	Herbarium Tuerk 40136, Austria
	EU263922
	Ruprecht et al. 2010
	 
	Fig. 6A

	Lecidea fuscoatra
	PRA-JV23482, Czech Republic
	OL396651
	Vondrák et al. 2022
	 
	Fig. 6A

	Lecidea fuscoatra
	Konya 1, Turkey
	HQ605927
	Başaran et al. 2015
	 
	Fig. 6A

	Lecidea fuscoatra
	Konya 2, Turkey
	HQ605930
	Başaran et al. 2015
	 
	Fig. 6A

	Lecidea fuscoatra
	PRA-JV23392a, Czech Republic
	OK332915
	Vondrák et al. 2022
	 
	Fig. 6A

	Lecidea grisella
	SDNU YN185, China
	KR061349
	unpublished
	 
	Fig. 6A

	Lecidea grisella
	SDNU:20181355, China
	MW443056
	unpublished
	 
	Fig. 6A

	Lecidea grisella
	KUN:19-63998, China
	MW443059
	unpublished 
	 
	Fig. 6A

	Lecidea grisella
	19-63998(KUN), China
	MT273095
	unpublished
	 
	Fig. 6A

	Lecidea grisella
	18-60762(KUN), China
	MT273098
	unpublished
	 
	Fig. 6A

	Lecidea grisella
	SDNU YN227, China
	KR061350
	unpublished
	 
	Fig. 6A

	Lecidea grisella
	PRA-JV25069, Czech Republic
	OK332978
	[bookmark: _Hlk210487179]Vondrák et al. 2022
	 
	Fig. 6A

	Lecidea grisella
	clone Trabzon 1, Turkey
	HQ605928
	Başaran et al. 2015
	 
	Fig. 6A

	Lecidea grisella
	Malicek 13943, Czech Republic
	MW979432
	Malíček et al. 2021
	 
	Fig. 6A

	Lecidea lapicida
	US12426a, Austria
	MK620269
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	F_LI_3b, Antarctica
	MK620094
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	Herbarium Tuerk 48875, Antarctica
	MK620098
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	T48875, Antarctica
	MK970683
	Wagner et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	Kossowska 1682 B, Poland
	PQ012800
	This study
	 
	Fig. 6B

	Lecidea lapicida
	Kossowska 1699 A, Poland
	PQ012801
	This study
	 
	Fig. 6B

	Lecidea lapicida
	US1239, Norway
	MK620264
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	Lendemer 11081
	HQ650665
	Schmull et al. 2011
	 
	Fig. 6B

	Lecidea lapicida
	UR00073, Argentina
	MK620131
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00091, Chile
	MK620142
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00094, Chila
	MK620143
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00103, Chile
	MK620149
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00105, Chile
	MK620150
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00106, Chile
	MK620151
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00114, Chile
	MK620155
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00115, Chile
	MK620156
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00118, Chile
	MK620157
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00171, Argentina
	MK620193
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR0018, Argentina
	MK620202
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00198, Argenitina
	MK620208
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00231, Argentina
	MK620236
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00234, Argentina
	MK620239
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00104, Chile
	KX120203
	Ruprecht et al. 2016
	 
	Fig. 6B

	Lecidea lapicida
	UR00009, Argentina
	MK620103
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00069, Argentina
	MK620129
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00083, Argentina
	MK620138
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00101, Chile
	MK620148
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00111, Chile
	MK620154
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00146, Argentina
	MK620175
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00176, Argentina
	MK620197
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00192, Argentina
	MK620206
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00205, Argentina
	MK620213
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00237, Argentina
	MK620242
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00008, Argentina
	KX120202
	Ruprecht et al. 2016
	 
	Fig. 6B

	Lecidea lapicida
	UR00372, Austria
	MK620256
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00232, Argentina
	MK620237
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	US12409, Norway
	MK620266
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00024, Chile
	MK620104
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00036, Chile
	MK620110
	Ruprecht et al. 2020
	 
	Fig. 6B

	Lecidea lapicida
	UR00051, Argentina
	MK620117
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	Barcenas-Peña et al. 2021
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	Barcenas-Peña et al. 2021
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	Slavíková-Bayerová 3228, Bulgaria
	EF619541
	Fehrer et al. 2008
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	Fig. 3

	Lepraria chileana
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	Flakus 17692, Bolivia
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	Guzow-Krzemińska et al. 2019
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	Guzow-Krzemińska et al. 2019
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	unpublished
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	Lepraria cupressicola
	KHL0035543, South Korea
	OL472380
	unpublished 
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	This study
	unique 2
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	This study
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	This study
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	This study
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	Lepraria elobata
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	unpublished
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	Lendemer 2012
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	unpublished
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	unpublished
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	Ekman & Tønsberg 2002
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	Kukwa 19459, Bolivia
	MK629286
	Guzow-Krzemińska et al. 2019
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	Nelsen & Gargas 2008
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	Flakus 11828, Bolivia
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	Guzow-Krzemińska et al. 2019
	
	Fig. 3

	Lepraria finkii
	AFTOL-ID 1244
	HQ650623
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	Fig. 3

	Lepraria friabilis
	Lendemer 20283, USA
	JQ070277
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	Lendemer 2012
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	Lepraria granulata
	S.-B. 3243, Bulgaria
	DQ914539
	Slavíková-Bayerová & Fehrer 2008
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	S.-B. 3230, Bulgaria
	DQ914541
	Slavíková-Bayerová & Fehrer 2008
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	S.-B. 3324, Bulgaria
	DQ914542
	Slavíková-Bayerová & Fehrer 2008
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	Lepraria harrisiana
	Kukwa 16204, Bolivia
	MK629284
	Guzow-Krzemińska et al. 2019
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	Lepraria harrisiana
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	Lendemer 2012
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	Lendemer 2012
	 
	Fig. 3

	Lepraria hodkinsoniana
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	Lepraria impossibilis
	Flakus 20044, Bolivia
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	Guzow-Krzemińska et al. 2019
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	Lepraria impossibilis
	Kukwa 16828, Bolivia
	MK629281
	Guzow-Krzemińska et al. 2019
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	Lepraria impossibilis
	Kukwa 19499, Bolivia
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	Guzow-Krzemińska et al. 2019
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	Fig. 3

	Lepraria incana
	AFTOL-ID 1792
	HQ650646
	Schmull et al. 2011
	 
	Fig. 3

	Lepraria incana
	Tønsberg 28281, Norway
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	Tretiach et al. 2009
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	Vondrák et al. 2023
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	Lepraria jackii var. toensbergiana
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	Högnabba et al. 2014
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	Lepraria neglecta
	Lendemer 14830, USA
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	Lendemer 2013
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	Lepraria neglecta
	Lendemer 19632, USA
	KC209133
	Lendemer 2013
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	Lepraria neglecta
	Lendemer 19751, USA
	KC209143
	Lendemer 2013
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	Lepraria neglecta
	Lendemer 14788, USA
	KC209137
	Lendemer 2013
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	Lepraria neglecta
	Lendemer 14677, USA
	KC209145
	Lendemer 2013
	 
	Fig. 7C
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	Lendemer 19584, USA
	KC209146
	Lendemer 2013
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	Lendemer 2013
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	Lendemer 19735, USA
	KC209140
	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	KC209132
	Lendemer 2013
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	Lepraria neglecta
	Root 2373, USA
	KC209150
	Lendemer 2013
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	Root 2379, USA
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Leavitt et al. 2021
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	Leavitt et al. 2021
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	Leavitt et al. 2021
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	Leavitt 18-609 BRY-C, USA
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	Leavitt et al. 2021
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	Leavitt 18-497 BRY-C, USA
	MZ244064
	Leavitt et al. 2021
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 23751, USA
	KC209159
	Lendemer 2013
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	unpublished
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	Lendemer 2013
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	Lendemer 2013
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	Kukwa 24689, Poland
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	This study
	unique
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	Lendemer 2013
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	KC209158
	Lendemer 2013
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	KC209166
	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	Lendemer 2013
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	unpublished
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	Lepraria neglecta
	Tønsberg 28977, USA
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	Ekman & Tønsberg 2002
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	Lepraria neglecta
	Tønsberg 28680, Canada
	AF517905
	Ekman & Tønsberg 2002
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	Lepraria neglecta
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	AF517888
	Ekman & Tønsberg 2002
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	Lepraria neglecta
	Hur ANT050966
	DQ534473
	unpublished
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	Lepraria neglecta
	Tønsberg 27312, Norway
	AF517901
	Ekman & Tønsberg 2002
	 
	Fig. 7C

	Lepraria pseudocaesiella 
	Kukwa 24666, Poland
	PQ012821
	This study
	 
	Fig. 3 and S1

	Lepraria pseudocaesiella 
	Szymczyk, Poland
	PQ012820
	This study
	 
	Fig. 3 and S1

	Lepraria neozelandica
	Grewe & Widhelm, 3009, New Zealand
	MT371885
	Barcenas-Peña et al. 2021
	
	Fig. 3

	Lepraria neozelandica
	Grewe & Widhelm, 3013, New Zealand
	MT371883
	Barcenas-Peña et al. 2021
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	Lepraria nigrocincta
	Nelsen 3637b, Costa Rica
	EU008625
	Nelsen & Gargas 2008
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	Lepraria nivalis
	Tønsberg 27804, USA
	AF517895
	Ekman & Tønsberg 2002
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	Lepraria nivalis
	TSB36947, Slovenia
	FJ184309
	Tretiach et al. 2009
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	Lepraria normandinoides
	Lendemer 24310, USA
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	Lendemer 2012
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	Lepraria normandinoides
	Lendemer 16925, USA
	JQ627114
	Lendemer 2012
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	Lepraria normandinoides
	Lendemer 25561, USA
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	Lendemer 2012
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	Lepraria nothofagi
	Flakus 17651, Bolivia
	MK629268
	Guzow-Krzemińska et al. 2019
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	Lepraria nothofagi
	Grewe 271, Antarctica
	MZ820309
	Barcenas-Peña et al. 2021
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	Lepraria nothofagi
	Widhelm, von Konrat & Larrain 4465, Chile
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	Barcenas-Peña et al. 2021
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	Lepraria nylanderiana
	Noske 246, Italy
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	Nelsen & Gargas 2008
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	Lepraria oxybapha
	Lendemer 25637, USA
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	Lendemer 2012
	 
	Fig. 3

	Lepraria oxybapha
	Lendemer 24713, USA
	JQ627124
	Lendemer 2012
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	Lendemer 24602, USA
	JQ627128
	Lendemer 2012
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	Lepraria pacifica
	JT10, USA
	MN006814
	unpublished 
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	Stenroos 5600, Finaland
	DQ396926
	Högnabba 2006
	 
	Fig. 8B

	Stereocaulon saxatile
	VancurovaL1645, Greenland
	MH415121
	Vančurová et al. 2018
	 
	Fig. 8B

	Stereocaulon vesuvianum
	VancurovaA445, Georgia
	MH415043
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA98, Canary Islands
	MH414980
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A65, Canary Islands
	OL625566
	Vančurová et al. 2021
	 
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A282, Canary Islands
	OL625465
	Vančurová et al. 2021
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA450, Italy
	MH415044
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A150, Canary Islands
	OL625402
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A217, Canary Islands
	OL625435
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A225, Canary Islands
	OL625438
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A289, Canary Islands
	OL625468
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A29, Canary Islands
	OL625469
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A314, Canary Islands
	OL625488
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A305, Canary Island
	OL625480
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A689, Canary Islands
	OL625568
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	voucher Z7, Italy
	OL625606
	Vančurová et al. 2021
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA485, Italy
	MH415047
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA400, Italy
	MH415038
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA340, Portugal
	MH415007
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1626, Canary Islands
	MH415106
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1630, Canary Islands
	MH415109
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1632, Canary Islands
	MH415110
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1633, Canary Islands
	MH415111
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1637, Canary Islands
	MH415114
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1638, Canary Islands
	MH415115
	Vančurová et al. 2018
	h2
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1625, Canary Islands
	MH415105
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA451, Italy
	MH415045
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A114, Canary Islands
	OL625384
	Vančurová et al. 2021
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A214, Canary Islands
	OL625433
	Vančurová et al. 2021
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A215, Canary Islands
	OL625434
	Vančurová et al. 2021
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A219, Canary Islands
	OL625436
	Vančurová et al. 2021
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A222, Canary Islands
	OL625437
	Vančurová et al. 2021
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A293, Canary Islands
	OL625472
	Vančurová et al. 2021
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A226, Canary Islands
	OL625439
	Vančurová et al. 2021
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A67, Canary Islands
	OL625567
	Vančurová et al. 2021
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA478, Italy
	MH415046
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA426, Italy
	MH415041
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA335, Portugal
	MH415003
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA339, Portugal
	MH415006
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA348, Portugal
	MH415008
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA349, Portugal
	MH415009
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA354, Portugal
	MH415014
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA351, Portugal
	MH415011
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA356, Portugal
	MH415015
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO68, Portugal
	MH415180
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1621, Canary Islands
	MH415102
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1624, Canary Islands
	MH415104
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1627, Canary Islands
	MH415107
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1628, Canary Islands
	MH415108
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1634, Canary Islands
	MH415112
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA353, Portugal
	MH415013
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1639, Canary Islands
	MH415116
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO69, Portugal
	MH415181
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1623, Canary Islands
	MH415103
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A305, Canary Island
	OL625477
	Vančurová et al. 2021
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaKO25.1, Canary Islands
	MH415075
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1636, Canary Islands
	MH415113
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO64, Portugal
	MH415176
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	voucher A134, Canary Islands
	OL625392
	Vančurová et al. 2021
	 
	Fig. 8C

	Stereocaulon vesuvianum
	voucher Stenroos 5599, Finland
	DQ396925
	Högnabba 2006
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	isolate JC993, Canada
	MN596986
	Lavoie et al. 2020
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA382, Iceland
	MH415025
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaFB1, Czech Republic
	MH415073
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL992, Austria
	MH415131
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO12, Czech Republic
	MH415147
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO32, Norway
	MH415165
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO5, Czech Republic
	MH415173
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO89, Faroe Islands
	MH415194
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	Peksa1013, Slovakia
	MH414971
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO106, Faroe Islands
	MH415136
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	voucher ZT2013085, Svalbard
	KP314353
	Zhang et al. 2016
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA383, Iceland
	MH415026
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA399, Japan
	MH415037
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA58, Iceland
	MH415060
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA3, Argentina
	MH414993
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	voucher ZT2013060, Svalbard
	KP314339
	Zhang et al. 2016
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA390, Iceland
	MH415032
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1221, Czech Republic
	MH415094
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1227, Czech Republic
	MH415095
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	Kukwa 24662, Poland
	PQ012860
	This study
	 
	Fig. 8C

	Stereocaulon vesuvianum
	Szczepańska 1414 B, Poland
	PQ012861
	This study
	 
	Fig. 8C

	Stereocaulon vesuvianum
	Szczepańska 1417, Poland
	PQ012862
	This study
	 
	Fig. 8C

	Stereocaulon vesuvianum
	Kossowska 1697, Poland
	PQ012863
	This study
	 
	Fig. 8C

	Stereocaulon vesuvianum
	voucher RidkaT2, Tanzania
	MH414977
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	isolate JC994, Canada
	MN596987
	Lavoie et al. 2020
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA5, Argentina
	MH415051
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO116, Faroe Islands
	MH415144
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO117, Denmark
	MH415145
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO76, Denamrk
	MH415188
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO78, Denmark
	MH415189
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO84, Faroe Islands
	MH415192
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaO93, Faroe Islands
	MH415196
	Vančurová et al. 2018
	h3
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA33, Italy
	MH415000
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA357, Portugal
	MH415016
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA358, Portugal
	MH415017
	Vančurová et al. 2018
	h1
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA500, Venezuela
	MH415053
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL952, Czech Republic
	MH415126
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	Vancurova1077, Czech Republic
	MH415071
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1620, Canary Islands
	MH415101
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA104, Canary Islands
	MH414983
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA105, Canary Islands
	MH414984
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA72, Canary Islands
	MH415063
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA73, Canary Islands
	MH415064
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA74, Canary Islands
	MH415065
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA75, Canary Islands
	MH415066
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA77, Canary Islands
	MH415067
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA78, Canary Islands
	MH415068
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA80, Canary Islands
	MH415069
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaA97, Canary Islands
	MH415070
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1616, Canary Islands
	MH415098
	Vančurová et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1617, Canary Islands
	MH415099
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum
	VancurovaL1618, Canary Islands
	MH415100
	Vančurová et al. 2018
	h4
	Fig. 8C

	Stereocaulon vesuvianum var. nodulosum
	strain 090157, South Korea
	KF644374
	Park et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum var. nodulosum
	strain 130038, South Korea
	KF644375
	Park et al. 2018
	 
	Fig. 8C

	Stereocaulon vesuvianum
	Kossowska 1677, Poland
	PQ012864
	This study
	 
	Fig. 8C

	Trapelia elacista
	Han 2020081522, China
	MZ519716
	unpublished
	 
	Fig. S4B

	Trapelia elacista
	Han LF2021093025-2
	OM267696
	unpublished
	 
	Fig. S4B

	Trapelia elacista
	Han LF2021070506
	OM065446
	unpublished
	 
	Fig. S4B

	Trapelia elacista
	Han LF2021070506
	OM065447
	unpublished
	 
	Fig. S4B

	Trapelia elacista
	Han & Zhang 20210528T01, China
	MZ519717
	unpublished
	 
	Fig. S4B

	Trapelia elacista
	LAH36987, Pakistan
	OK576970
	unpublished
	 
	Fig. S4B

	Trapelia elacista
	LAH36986, Pakistan
	OK576971
	unpublished
	 
	Fig. S4B

	Trapelia elacista
	Orange 22882, United Kingdom
	KX961328
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 22883, United Kingdom
	KX961329
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 16634, United Kingdom
	NR159038
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23628, United Kingdom
	KY797791
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 15015, United Kingdom
	KX961305
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 16634, United Kingdom
	KX961308
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 20456, United Kingdom
	KX961311
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 22865, United Kingdom
	KX961319
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 22884, United Kingdom
	KX961330
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23417, United Kingdom
	KX961342
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23437, United Kingdom
	KX961352
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23444, United Kingdom
	KX961355
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23446, United Kingdom
	KX961356
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23449, United Kingdom
	KX961357
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23455, United Kingdom
	KX961360
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23494, United Kingdom
	KX961372
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 23551, Germany
	KX961382
	Orange 2018
	dominant 
	Fig. S4B

	Trapelia elacista
	Kukwa 24661, Poland
	PQ012865
	This study
	dominant 
	Fig. S4B

	Trapelia elacista
	Orange 16595, United Kingdom
	KX961307
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 23623, United Kingdom
	KY797790
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 22889, United Kingdom
	KX961332
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 22891, United Kingdom
	KX961334
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 23451, United Kingdom
	KX961358
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 23452, United Kingdom
	KX961359
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Orange 23456, United Kingdom
	KX961361
	Orange 2018
	 
	Fig. S4B

	Trapelia elacista
	Lumbsch 12058, Germany
	AF274081
	Lumbsch et al. 2001
	 
	Fig. S4B

	Trapelia placodioides
	Orange 23614 (NMW), United Kingdom
	KY797784
	Orange 2018
	 
	Fig. S4C

	Trapelia placodioides
	Orange 23418, United Kingdom
	KX961343
	Orange 2018
	 
	Fig. S4C

	Trapelia placodioides
	Orange 22872, United Kingdom
	KX961320
	Orange 2018
	 
	Fig. S4C

	Trapelia placodioides
	Orange 23507, United Kingdom
	KX961374
	Orange 2018
	 
	Fig. S4C

	Trapelia placodioides
	Orange 22880, United Kingdom
	KX961327
	Orange 2018
	 
	Fig. S4C

	Trapelia placodioides
	O-L-184337, Norway
	MK812359
	Marthinsen et al. 2019
	 
	Fig. S4C

	Trapelia placodioides
	Kukwa 24659, Poland
	PQ012866
	This study
	 
	Fig. S4C

	Trapelia placodioides
	O-L-183857, Norway
	MK812664
	Marthinsen et al. 2019
	 
	Fig. S4C

	Trapelia placodioides
	KS163, New Zealand
	KU844758
	Schneider et al. 2016
	 
	Fig. S4C

	Trapelia placodioides
	BIOUG24047-G03, Canada
	KT695380
	Telfer et al. 2015
	 
	Fig. S4C

	Trapelia placodioides
	KS27, Canada
	KU844704
	Schneider et al. 2016
	 
	Fig. S4C

	Trapelia placodioides
	O-L-179918, Norway
	MK812043
	Marthinsen et al. 2019
	 
	Fig. S4C

	Trapelia placodioides
	O-L-200245, Norway
	MK812050
	Marthinsen et al. 2019
	 
	Fig. S4C

	Trapelia placodioides
	O-L-20869, Norway
	MK812430
	Marthinsen et al. 2019
	 
	Fig. S4C

	Trapelia placodioides
	O-L-204154, Norway
	MK812690
	Marthinsen et al. 2019
	 
	Fig. S4C

	Trapelia placodioides
	P227, Canada
	KU844773
	Schneider et al. 2016
	 
	Fig. S4C

	Umbilicaria hirsuta
	O-L-198937, Norway
	MK811754
	Marthinsen et al. 2019
	 
	Fig. S4D

	Umbilicaria hirsuta
	O-L-196282, Norway
	MK812437
	Marthinsen et al. 2019
	 
	Fig. S4D

	Umbilicaria hirsuta
	OSC:Zimmerman 14-001, USA
	MH302515
	McCune 2018
	 
	Fig. S4D

	Umbilicaria hirsuta
	OSC:Sheehy 909, USA
	MH302516
	McCune 2018
	 
	Fig. S4D

	Umbilicaria hirsuta
	agrED122, Russia
	KY947788
	Davydov et al. 2017
	 
	Fig. S4D

	Umbilicaria hirsuta
	agrED123, Russia
	KY947789
	Davydov et al. 2017
	 
	Fig. S4D

	Umbilicaria hirsuta
	agrED224, Spain
	KY947822
	Davydov et al. 2017
	 
	Fig. S4D

	Umbilicaria hirsuta
	agrED044, Russia
	KY948004
	Davydov et al. 2017
	 
	Fig. S4D

	Umbilicaria hirsuta
	AFTOL-ID 7135, Norway
	HM161494
	Hestmark et al. 2011
	 
	Fig. S4D

	Umbilicaria hirsuta
	AFTOL-ID 7136, Norway
	HM161495
	Hestmark et al. 2011
	 
	Fig. S4D

	Umbilicaria hirsuta
	Hur H06091, Hungary
	EU266088
	Jeon et al. 2009
	 
	Fig. S4D

	Umbilicaria hirsuta
	Kossowska 1678, Poland
	PQ012867
	This study
	 
	Fig. S4D

	Umbilicaria hirsuta
	Szczepańska 1387, Poland
	PQ012868
	This study
	 
	Fig. S4D

	Umbilicaria hirsuta
	Kukwa 24700, Poland
	PQ012869
	This study
	 
	Fig. S4D

	Umbilicaria hirsuta
	O-L-20135, Norway
	MK812136
	Marthinsen et al. 2019
	 
	Fig. S4D

	Umbilicaria hirsuta
	AFTOL-ID 7137, Sweden
	HM161492
	Hestmark et al. 2011
	 
	Fig. S4D

	Umbilicaria hirsuta
	283346
	JQ739990
	unpublished
	 
	Fig. S4D



Table S4. List of all sequence of photobiont species/lineages used in the study, including locality, voucher information, GenBank accession numbers, references and number of figure with haplotype network results.
	Photobiont
	Mycobiont species
	Voucher, Locality
	GenBank
	References or sequence author
	Haplotype details
	Figure

	Asterochloris glomerata
	Diploschistes muscorum
	Czech Republic
	AM905998
	Škaloud & Peksa 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon pileatum
	Portugal
	MH415427
	Vančurová et al. 2018
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon evolutoides
	USA
	FJ626732
	Del Campo et al. 2010
	 
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia squamosa
	USA
	AF345406
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon pileatum
	Czech Republic
	AM905999
	Škaloud & Peksa 2010
	 
	Fig. S5A

	Asterochloris glomerata
	Cladonia subsetacea
	USA
	AY712688
	Yahr et al. 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia dimorphoclada
	USA
	AY712689
	Yahr et al. 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon vesuvianum
	Svalbard
	KP314550
	unpublished
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon rivulorum
	Denmark
	MH415433
	Vančurová et al. 2018
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia atlantica
	USA
	AF345392
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia floridana
	USA
	AF345396
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia strepsilis
	Canada
	AF345375
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A

	Asterochloris glomerata
	Cladonia grayi
	Canada
	AF345376
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia botrytes
	Canada
	AF345377
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia grayi
	Canada
	AF345379
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia grayi
	Canada
	AF345380
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia grayi
	Canada
	AF345385
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia squamosa
	Canada
	AF345381
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia strepsilis
	Canada
	AF345388
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia grayi
	Canada
	AF345397
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia strepsilis
	Canada
	AF345401
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia strepsilis
	Canada
	AF345402
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon cf. grande
	Finland
	MH415393
	Vančurová et al. 2018
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia coccifera
	Czech Republic
	FM945351
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia coccifera
	Czech Republic
	FM945352
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Czech Republic
	FM945357
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia macilenta
	Czech Republic
	FM945363
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia macilenta
	Czech Republic
	FM945364
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia gracilis
	Canada
	AY622822
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia gracilis
	Canada
	AY622824
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia gracilis
	Canada
	AY622826
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia gracilis
	Canada
	AY622831
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia gracilis
	Canada
	AY622832
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia gracilis
	Canada
	AY622833
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia rangiferina
	Canada
	AY622836
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia rangiferina
	Canada
	AY622837
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia rangiferina
	Canada
	AY622838
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia rangiferina
	Canada
	AY622839
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia rangiferina
	Canada
	AY622840
	Piercey-Normore 2004
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon symphycheilum
	Czech Republic
	MH415396
	Vančurová et al. 2018
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon evolutoides
	USA
	AF345382
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon pileatum
	USA
	AF345404
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon pileatum
	USA
	AF345404
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon pileatum
	USA
	AF345405
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon evolutoides
	USA
	FJ626732
	Del Campo et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia coccifera
	Czech Republic
	FM945353
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	FM945370
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon arcticum
	Iceland
	MH415301
	Vančurová et al. 2018
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia mitis
	Czech Republic
	FM945367
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	FM945371
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia mitis
	Czech Republic
	FM945368
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia cf. novochlorophaea
	Czech Republic
	FM945372
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon saxatile
	Slovakia
	FM945392
	Bačkor et al. 2010
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon pileatum
	Slovakia
	MH415204
	Vančurová et al. 2018
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon cf. alpinum
	Argentina
	MH415302
	Vančurová et al. 2018
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia coniocraea
	Nepal
	HE803028
	Řídká et al. 2014
	AG H1
	Fig. S5A and S7 

	Asterochloris glomerata
	Anzina carneonivea
	Austria
	AF345374
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia crispata
	Canada
	AF345378
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia strepsilis
	Italy
	AF345383
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladina arbuscula
	USA
	AF345384
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia robbinsii
	USA
	AF345386
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia strepsilis
	USA
	AF345387
	Piercey-Normore & Depriest 2001
	
	Fig. S5A and S7

	Asterochloris glomerata
	Pycnothelia papillaria
	USA
	AF345389
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladina arbuscula
	USA
	AF345390
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7 

	Asterochloris glomerata
	Cladina stellaris
	USA
	AF345391
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia atlantica
	USA
	AF345393
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia cervicornis subsp. verticillata
	USA
	AF345394
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia caroliniana
	USA
	AF345395
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	USA
	AF345398
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia strepsilis
	Japan
	AF345399
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia strepsilis
	USA
	AF345400
	Piercey-Normore & Depriest 2001
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia cervicornis subsp. verticillata
	Canada
	DQ530178
	Beiggi & Piercey-Normore 2007
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pyxidata
	Canada
	DQ530181
	Beiggi & Piercey-Normore 2007
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia ochrochlora
	Canada
	DQ530182
	Beiggi & Piercey-Normore 2007
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia ecmocyna
	Canada
	DQ530183
	Beiggi & Piercey-Normore 2007
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia merochlorophaea
	Canada
	DQ530186
	Beiggi & Piercey-Normore 2007
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia grayi
	Canada
	DQ530187
	Beiggi & Piercey-Normore 2007
	 
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia rangiferina
	NA
	KP031547
	Athukorala et al. 2014
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Austria
	KT989941
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989942
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989943
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989944
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Austria
	KT989945
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Finland
	KT989946
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Finland
	KT989947
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Czech Republic
	KT989948
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Austria
	KT989949
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989950
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989951
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Austria
	KT989952
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989953
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Romania
	KT989954
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989955
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989956
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989957
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989958
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989959
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989960
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Czech Republic
	KT989961
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Germany
	KT989962
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Finland
	KT989963
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Czech Republic
	KT989964
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989965
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Denmark
	KT989966
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Czech Republic
	KT989967
	Steinová et al. 2019
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia cornuta
	Finland
	MW043487
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia hondoensis
	Japan
	MW043521
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia krogiana
	Norwey
	MW043533
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia piedmontensis
	USA
	MW043535
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia phyllophora
	France
	MW043547
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia submitis
	USA
	MW043586
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia conspicua s. lato
	USA
	MW043587
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia caroliniana
	USA
	MW043588
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia uncialis subsp. uncialis
	Canada
	MW043603
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia deformis
	Finland
	MW043609
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia pleurota
	Russia
	MW043633
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia monomorpha
	Finland
	MW043638
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia piedmontensis
	USA
	MW043639
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia monomorpha
	Netherlands
	MW043640
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia mitis
	Netherlands
	MW043650
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia subulata
	Finland
	MW043653
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia oricola
	Canda
	MW043664
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Cladonia floerkeana
	USA
	MW043696
	Pino-Bodas & Stenroos 2021
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon saxatile
	Kossowska 1688, Poland
	PQ012870
	This study
	AG H1
	Fig. S5A and S7

	Asterochloris glomerata
	Stereocaulon vesuvianum
	Szczepańska 1414 B, Poland
	PQ012871
	This study
	AG H1
	Fig. S5A and S7

	Asterochloris irregularis
	Stereocaulon sp.
	Iceland
	AF345411
	Piercey-Normore & Depriest 2001
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon arcticum
	Iceland
	MH415266
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon alpinum
	Greenland
	MH415358
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon cf. arcticum
	Greenland
	MH415359
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon alpinum 
	Greenland
	MH415361
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon vesuvianum
	Denmark, Faroe Islands
	MH415434
	Vančurová et al. 2018
	 
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon cf. paschale
	Finland
	MH415392
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Thamnolia sp.
	Russia
	KY559106
	Onuţ-Brännström et al. 2017
	 
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon botryosum
	Svalbard
	KP314615
	unpublished
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon paschale
	Greenland
	MH415356
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon alpinum 
	Greenland
	MH415360
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon paschale
	Greenland
	MH415362
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon sp.
	Greenland
	MH415363
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7 

	Asterochloris irregularis
	Stereocaulon alpinum 
	Finland
	MH415394
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon arcticum 
	Iceland
	MH415262
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon dactylophyllum 
	Finland
	MH415406
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon vesuvianum
	Norway
	MH415405
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon arcticum
	Iceland
	MH415259
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon vesuvianum
	Iceland
	MH415260
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon vesuvianum
	Iceland
	MH415261
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon rivulorum
	Denmark, Faroe Islands
	MH415377
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon vesuvianum
	Iceland
	MH415267
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon botryosum
	USA, Alaska
	DQ229880
	Nelsen & Gargas 2006
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon subcoralloides
	USA, Alaska
	DQ229881
	Nelsen & Gargas 2006
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Cladonia gracilis
	Canada
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	Piercey-Normore 2004
	AIRR H1
	Fig. S5B and S7
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	Cladonia gracilis
	Canada
	AY622823
	Piercey-Normore 2004
	AIRR H1
	Fig. S5B
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	Cladonia gracilis
	Canada
	AY622827
	Piercey-Normore 2004
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	Fig. S5B and S7
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	Cladonia gracilis
	Canada
	AY622828
	Piercey-Normore 2004
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	Fig. S5B and S7
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	Cladonia gracilis
	Canada
	AY622829
	Piercey-Normore 2004
	AIRR H1
	Fig. S5B and S7
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	Stereocaulon symphycheilum
	Czech Republic
	MH415397
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7
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	Stereocaulon symphycheilum
	Czech Republic
	MH415398
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7
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	Stereocaulon symphycheilum
	Iceland
	MH415300
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7
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	Stereocaulon sp.
	USA, Alaska
	MH415324
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7
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	Stereocaulon paschale
	USA, Alaska
	MH415325
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7
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	Stereocaulon sp.
	USA, Alaska
	MH415328
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7
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	Stereocaulon sp.
	USA, Alaska
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	Vančurová et al. 2018
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	Stereocaulon paschale
	USA, Alaska
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	Stereocaulon sp.
	USA, Alaska
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	Stereocaulon arcticum
	Iceland
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	Vančurová et al. 2018
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	Stereocaulon cf. alpinum
	Iceland
	MH415268
	Vančurová et al. 2018
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	Fig. S5B and S7
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	Cladonia arbuscula
	Czech Republic
	FM945347
	Bačkor et al. 2010
	AIRR H1
	Fig. S5B and S7
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	Stereocaulon arcticum
	Iceland
	MH415270
	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon arcticum
	Iceland
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	Stereocaulon paschale
	Russia
	MH415399
	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon sp.
	Russia
	MH415306
	Vančurová et al. 2018
	AIRR H1
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	Russia
	MH415308
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	Stereocaulon sp.
	Russia
	MH415309
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	Stereocaulon sp.
	Russia
	MH415340
	Vančurová et al. 2018
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	Stereocaulon paschale
	USA, Alaska
	MH415335
	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon apocalypticum
	USA, Alaska
	MH415314
	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon intermedium
	USA, Alaska
	MH415315
	Vančurová et al. 2018
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	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon intermedium
	USA, Alaska
	MH415316
	Vančurová et al. 2018
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	Stereocaulon intermedium
	USA, Alaska
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	Vančurová et al. 2018
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	Stereocaulon paschale
	USA, Alaska
	MH415318
	Vančurová et al. 2018
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	Stereocaulon paschale
	USA, Alaska
	MH415319
	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon paschale
	USA, Alaska
	MH415320
	Vančurová et al. 2018
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	Stereocaulon apocalypticum
	USA, Alaska
	MH415321
	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon cf. tomentosum/ sasakii
	USA, Alaska
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	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon vesuvianum
	Slovakia
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	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon vesuvianum
	Czech Republic
	MH415310
	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon vesuvianum
	Czech Republic
	MH415413
	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon sp.
	USA, Alaska
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	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon vesuvianum
	Czech Republic
	MH415387
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	Stereocaulon sp.
	Austria
	MH415279
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	Stereocaulon botryosum
	USA, Alaska
	MH415326
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	Stereocaulon sp.
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	Vančurová et al. 2018
	AIRR H1
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	Stereocaulon symphycheilum
	Austria
	MH415369
	Vančurová et al. 2018
	 
	Fig. S5B and S7

	Asterochloris irregularis
	Stereocaulon vesuvianum
	Japan
	MH415272
	Vančurová et al. 2018
	AIRR H1
	Fig. S5B and S7
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	Cladonia cenotea
	Russia
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	Piercey-Normore & Depriest 2001
	AIRR H1
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	Cladonia coccifera
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	Cladina stellaris
	Finland
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	Asterochloris irregularis
	Cladonia arbuscula
	Slovakia
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	Cladonia pleurota
	Czech Republic
	KT989923
	Steinová et al. 2019
	AIRR H1
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	Cladonia pleurota
	Czech Republic
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	Cladonia pleurota
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	Cladonia pleurota
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	Steinová et al. 2019
	AIRR H1
	Fig. S5B and S7

	Asterochloris irregularis
	Cladonia deformis
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	Cladonia pleurota
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	KT989931
	Steinová et al. 2019
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	Cladonia deformis
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	KT989932
	Steinová et al. 2019
	AIRR H1
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	Asterochloris irregularis
	Cladonia coccifera
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	KT989933
	Steinová et al. 2019
	AIRR H1
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	Asterochloris irregularis
	Cladonia pleurota
	Norway
	KT989934
	Steinová et al. 2019
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	Cladonia pleurota
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	KT989935
	Steinová et al. 2019
	AIRR H1
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	Porpidia flavicunda
	Norway: Svalbard
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	Ruprecht et al. 2020
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	Cladonia alinii
	Russia
	MW043526
	Pino-Bodas & Stenroos 2021
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	Cladonia cineracea
	Russia
	MW043530
	Pino-Bodas & Stenroos 2021
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	Asterochloris irregularis
	Cladonia labradorica
	Canada
	MW043557
	Pino-Bodas & Stenroos 2021
	AIRR H1
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	Cladonia uncialis subsp. uncialis
	Finland
	MW043578
	Pino-Bodas & Stenroos 2021
	AIRR H1
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	Cladonia nipponica
	USA, Alaska
	MW043580
	Pino-Bodas & Stenroos 2021
	AIRR H1
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	Cladonia uncialis subsp. uncialis
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	Pino-Bodas & Stenroos 2021
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	Cladonia kanewskii
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	MW043602
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	Pino-Bodas & Stenroos 2021
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	MW043663
	Pino-Bodas & Stenroos 2021
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	Porpidia tuberculosa
	Szczepańska 1383 A, Poland
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	This study
	AIRR H1
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	Rehmia reducta
	Szczepańska 1406 B, Poland
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	This study
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	Fig. S5B and S7

	Asterochloris irregularis
	Porpidia tuberculosa
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	This study
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	This study
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	Stereocaulon azoreum
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	MH415423
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	Piercey-Normore & Depriest 2001
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	Fig. S5C and S7 

	Asterochloris italiana
	Cladonia capitellata
	Australia
	AF345421
	Piercey-Normore & Depriest 2001
	AI H1
	Fig. S5C and S7
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	Cladonia staufferi
	Australia
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	Piercey-Normore & Depriest 2001
	AI H1
	Fig. S5C and S7
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	Cladonia ochrochlora
	Australia
	AF345438
	Piercey-Normore & Depriest 2001
	Fig. S5C and S7
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	Pilophorus clavatus
	South Korea
	KM250372
	unpublished
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia coccifera
	Czech Republic
	KT989888.
	Steinová et al. 2019
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia diversa
	Czech Republic
	KT989889
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia coccifera
	Czech Republic
	KT989890
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7 

	Asterochloris italiana
	Cladonia diversa
	Denmark
	KT989891
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia diversa
	Belgium
	KT989892
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia diversa
	Netherlands
	KT989893
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia diversa
	Spain
	KT989894
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia diversa
	Norway
	KT989895
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia coccifera
	United Kingdom
	KT989896
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia coccifera
	United Kingdom
	KT989897
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia pleurota
	Austria
	KT989898
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia diversa
	Czech Republic
	KT989899
	Steinová et al. 2019
	AI H1
	Fig. S5C and S7
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	Cladonia diversa
	Denmark
	KT989900
	Steinová et al. 2019
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	Cladonia diversa
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	Cladonia diversa
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	Steinová et al. 2019
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	Cladonia coccifera
	Norway
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	Steinová et al. 2019
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia fruticulosa
	New Zealand
	MW043525
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia foliacea
	Portugal
	MW043527
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia brevis
	USA
	MW043528
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia prolifica
	USA
	MW043537
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia pulvinata
	Netherland
	MW043539
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia subcervicornis
	Denmark, Faeroe island
	MW043541
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia cf. glebosa
	New Zealand
	MW043551
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia borbonica
	New Caledonia
	MW043554
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia rappii s. lat.
	Australia
	MW043560
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia rappii
	Australia
	MW043561
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia capitellata
	Australia
	MW043565
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia subsubulata
	New Zealand
	MW043574
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia rigida
	Australia
	MW043570
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia capitellata
	New Zealand
	MW043583
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia graeca
	Greece
	MW043579
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia asperula
	New Zealand
	MW043584
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia ustulata
	New Zealand
	MW043592
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia islandica
	USA, Alaska
	MW043607
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia groenlandica
	USA, Alaska
	MW043612
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia pleurota
	New Zealand
	MW043615
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia neozelandica
	New Zealand
	MW043626
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia mawsonii
	New Zealand
	MW043631
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia portentosa
	USA, Alaska
	MW043701
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia sp.
	New Zealand
	MW043636
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia callosa
	Netherlands
	MW043648
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia merochlorophaea
	Netherlands
	MW043649
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia portentosa
	USA, Alaska
	MW043703
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia subsubulata
	New Zealand
	MW043656
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia capitellata
	New Zealand
	MW043661
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia imbricata
	New Zealand
	MW043662
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia darwinii
	New Zealand
	MW043666
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia confusa
	New Zealand
	MW043667
	Pino-Bodas & Stenroos 2021
	 
	Fig. S5C and S7

	Asterochloris italiana
	Cladonia confusa
	New Zealand
	MW043668
	Pino-Bodas & Stenroos 2021
	AI H1
	Fig. S5C and S7
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	Switzerland
	MN654638
	Mark et al. 2020
	S10 H3
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora pulicaris
	Switzerland
	MN654639
	Mark et al. 2020
	 
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora pulicaris
	Estonia
	MN654640
	Mark et al. 2020
	S10 H3
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora pulicaris
	Estonia
	MN654641
	Mark et al. 2020
	S10 H3
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora pulicaris
	Estonia
	MN654642
	Mark et al. 2020
	 
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora pulicaris
	Estonia
	MN654643
	Mark et al. 2020
	S10 H1
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora pulicaris
	Switzerland
	MN654645
	Mark et al. 2020
	S10 H2
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	Trebouxia OTU S10
	Lecanora pulicaris
	Estonia
	MN654646
	Mark et al. 2020
	 
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora pulicaris
	Estonia
	MN654648
	Mark et al. 2020
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	Trebouxia OTU S10
	Lecanora stanislai
	Poland
	MN396913
	Singh et al. 2019
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	Trebouxia OTU S10
	Buellia griseovirens
	Poland
	MN396919
	Singh et al. 2019
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	Buellia griseovirens
	Poland
	MN396920
	Singh et al. 2019
	S10 H3
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	Buellia griseovirens
	Poland
	MN396930
	Singh et al. 2019
	S10 H3
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	Trebouxia OTU S10
	Umbilicaria muhlenbergii
	China
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	Wang et al. 2020
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	Buellia sp.3
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	OK533787
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	Thamnolia vermicularis
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	EU715056
	Nelsen & Gargas 2009
	S10 H3
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	Costa Rica
	EU715057
	Nelsen & Gargas 2009
	S10 H3
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	Costa Rica
	EU715058
	Nelsen & Gargas 2009
	S10 H3
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	Acarospora fuscata
	Czech Republic
	MW695075
	Peksa et al. 2022
	S10 H3
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecidea fuscoatra var. grisella
	Czech Republic
	MW695076
	Peksa et al. 2022
	S10 H3
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	Trebouxia OTU S10
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	Czech Republic
	MW695077
	Peksa et al. 2022
	S10 H3
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	Lecanora polytropa
	Czech Republic
	MW695094
	Peksa et al. 2022
	S10 H3
	Fig. S6D and S8

	Trebouxia OTU S10
	Chrysothrix chlorina
	Czech Republic
	MW695115
	Peksa et al. 2022
	S10 H3
	Fig. S6D and S8

	Trebouxia OTU S10
	Acarospora fuscata s.l.
	Czech Republic
	MW695193
	Peksa et al. 2022
	S10 H3
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora intricata
	Kukwa 24716, Poland
	PQ012901
	This study
	 
	Fig. S6D and S8

	Trebouxia OTU S10
	Acarospora sinopica
	Kossowska 1698 A, Poland
	PQ012899
	This study
	S10 H3
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	Trebouxia OTU S10
	Lecanora intricata
	Szczepańska 1416 C, Poland
	PQ012900
	This study
	 
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora cavicola
	Bolivia
	OL625090
	Medeiros et al. 2021
	 
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora intricata
	Bolivia
	OL625039
	Medeiros et al. 2021
	 
	Fig. S6D and S8

	Trebouxia OTU S10
	Lecanora cavicola
	Bolivia
	OL625088
	Medeiros et al. 2021
	 
	Fig. S6D and S8
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[bookmark: _Hlk210471750][bookmark: _Hlk210471739]Figure S1. Haplotype network showing relationships between nucITS rDNA sequences of Lepraria pseudocaesiella and L. caesiella. The new sequences from Poland are red marked. Mutational changes are shown as hatch marks on the lines between haplotypes.
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[bookmark: _Hlk208691883]Fig. S2. Haplotype networks showing relationships between nucITS rDNA sequences of Myriospora rufescens (A), Porpidia superba and P. macrocarpa (B), P. tuberculosa (C), Rehmia furfurosa (D) and R. reducta (E). The new sequences from Poland are red marked. Mutational changes are shown as hatch marks on the lines between haplotypes. 
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[bookmark: _Hlk208691907]Fig. S3. Haplotype network showing relationships between nucITS rDNA sequences of Myriospora spp. The new sequences from Poland are red marked. Mutational changes are shown as hatch marks on the lines between haplotypes. Haplotypes corresponding to each of species were colour-coded.
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[bookmark: _Hlk208691922]Fig. S4. Haplotype networks showing relationships between nucITS rDNA sequences of Sagedia mastrucata (A), Trapelia elacista (B), T. placodioides (C) and Umbilicaria hirsuta (D). The new sequences from Poland are red marked. Mutational changes are shown as hatch marks on the lines between haplotypes.
[bookmark: _Hlk208691937][image: ]
Fig. S5. Haplotype networks showing relationships between nucITS rDNA sequences of Asterochloris glomerata (A), A. irregularis (B), A. italiana (C), A. stereocaulonicola (D) and A. woessiae and A06 (E). The new sequences from Poland are red marked. Mutational changes are shown as hatch marks on the lines between haplotypes. For a description of the sequences within the haplotypes AG H1, AIRR see Table S4.
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[bookmark: _Hlk208691962]Fig. S6. Haplotype networks showing relationships between nucITS rDNA sequences of Trebouxia OTU S02 (A), T. OTU S04 (B), T. OTU S05 (C), T. OTU S10 (D). The new sequences from Poland are red marked. Mutational changes are shown as hatch marks on the lines between haplotypes. For a description of the sequences within the haplotypes S02 H1; S04 H1; S05 H1; S10 H1, H2, H3 see Table S4.
Taxonomic insights and novelties
Mycobiont species 
Acarospora A. Massal
Our nucITS rDNA sequences have the closest NCBI BLAST to A. fuscata (Schrad.) Arnold (MK178279) and A. sinopica (Wahlenb.) Körb. (DQ374138) with 99% similarity (Table 1). To date, twenty-seven nucITS rDNA sequences of A. fuscata from six countries and twelve nucITS rDNA sequences of A. sinopica from two countries have been deposited in GenBank (Table S1). 
The haplotype network (Fig. 4A) shows that A. fuscata sequences are represented by thirteen haplotypes. Our sequence shares the same haplotype as sequences from South Korea (OQ692809), the Czech Republic (MK178279), and Sweden (DQ374129). It is noteworthy that the MK178729 sequence was obtained from a type specimen of A. fuscata (Knudsen et al. 2019), and the haplotype from this specimen differs from others available in GenBank in one to nineteen nucleotide positions. However, according to Knudsen et al. (2019, 2023), A. fuscata shows wide phenotypic variation in Europe, which may reflect the significant differences between haplotypes. For example, GenBank contains nine sequences of A. fuscata from the Czech Republic (Knudsen et al. 2019, 2023; Table S1), representing seven haplotypes with differences ranging from one to twenty-seven nucleotide sites. According to Knudsen et al. (2019), it is likely that A. fuscata is a complex of several semi- or cryptic taxa. Our network and, in particular, the differences between haplotypes indicate that this hypothesis can be correct.
Acarospora sinopica has six haplotypes (Fig. 4B). Our sequences aggregate into two of these. The majority of specimens from Poland have the same haplotype as the sequence from Sweden (DQ374138). However, the specimen PQ012758 differs in two sites and represents a unique haplotype for A. sinopica. Other haplotypes of A. sinopica show significant differences in nucleotide sites. For example, the sequence of DQ374148 from Sweden differs in up to twenty-two sites from the haplotype comprising specimens from Coloured Lakelets. However, the appearance of our network coincides with previous work on the phylogeny of Acarosporaceae. In detail, Crewe et al. (2006) obtained three clades of A. sinopica: the first with sequences DQ374139 and DQ374138 (two haplotypes in our network with differences in one site), the second with DQ371448 and the third with DQ374137 and DQ374136 (two haplotypes with differences in one position). It seems probable that A. sinopica represents a complex of several similar species.
During our study, three sequences of photobionts forming associations with A. sinopica were obtained. All represent Trebouxia OTU S lineages: S02, S04 and S10 (Fig. S6). The presence of OTU S02 and S04 in this taxon was previously repoprted by Peksa et al. (2022) and Kosecka et al. (2022). In contrast, OTU S10 was identified by Peksa et al. (2022) only in A. fuscata. Unfortunately, we were unable to obtain sequences of photobionts from this taxon. 

Baeomyces rufus (Huds.) Rebent.
Our nucITS rDNA sequence has the closest NCBI BLAST to B. rufus (MK812643) with 100% identities. To date, 21 nucITS rDNA sequences of this species from six countries have been deposited in GenBank. 
The sequences of Baeomyces rufus represent three haplotypes, with differences at one or two nucleotide sites (Fig. 4C). Our sequence from Poland has the same haplotype as specimens from the UK (MZ159745), China (MN545171), Taiwan (MN545172), Norway (e.g. MK811923) and France (e.g. AF448457). It appears that this haplotype is dominant. It is intriguing that the other two haplotypes only nest sequences from the USA, e.g. MW555581, and from China, e.g. MN545173. 

Buellia aethalea (Ach.) Th. Fr.
Our nucITS rDNA sequence has the closest NCBI BLAST to B. aethalea (JX000098) with 100% identity. To date, three nucITS rDNA sequences of this species from two or three countries have been deposited in GenBank (one is without locality). 
Buellia aethalea is represented by three haplotypes (Fig. 4D). Our sequence from Poland has the same haplotype as the JX000098 deposited by Prieto et al. (2013). This haplotype differs at three nucleotide sites from the sequence from Sweden (AF540496). Furthermore, a sequence described as B. aethalea from Italy has been submitted to GenBank (AY143410). However, it differs in twenty-three sites from the haplotype with the Polish specimen and in twenty-four sites from the haplotype with the Swedish specimen and may represent other species. 
A photobiont sequence from B. aethalea was obtained and belongs to Trebouxia OTU S04 (Fig. S6B). This result is consistent with the literature data (Peksa et al. 2022).

Candelariella vitellina (Hoffm.) Müll. Arg.
The nucITS rDNA sequence was not obtained. 

Cladonia P. Browne
We collected two Cladonia species, C. coccifera (L.) Willd. and C. glauca Flörke, but nucITS rDNA sequences were not obtained. 

Haugania E.J. Möller& Timdal
Our nucITS rDNA sequences have the closest NCBI BLAST to R. oederi (Ach.) Körb. (a synonym of Haugania oederi) (PV665041) with 100% identities (Table 1). To date, three sequences of H. oederi from two countries have been deposited in GenBank (Table S3). 
The haplotype network indicates that H. oederi sequences represent three haplotypes (Fig. 4E). We observed significant differences between the haplotypes. The sequence obtained from the Polish specimen (PQ012844) forms a haplotype with the Norwegian specimen (PV665041). However, it differs in twenty sites from the Norwegian sequence AF483612 and in twenty-two sites from the American sequence MN483144. Spribille et al. (2020) prepared a phylogenetic tree for Rhizocarpon s.l. (including Haugania) and used two H. oederi sequences which are arranged in two sister clades. However, the authors based their analysis on several genes. 

Lecanora Ach.
Based on morphological and chemical traits, seven Lecanora species have been identified: L. epanora (Ach.) Ach., L. flavoleprosa Tønsberg, L. handelii J. Steiner, L. intricata (Ach.) Ach., L. polytropa (Hoffm.) Rabenh., L. stenotropa Nyl. and L. subaurea Zahlbr. Unfortunately, for two of them L. handelii, and L. subaurea, no reference sequences have been deposited in GenBank. Consequently, our sequences exhibited the highest similarity to L. intricata (AY398703) or L. cf. intricata (ON179990), with identities up to 89% (Table 1). Our nucITS rDNA sequences of L. intricata have the closest NCBI BLAST to L. intricata (AY398703) sequence with >99% similarities. To date, one nucITS rDNA sequence of L. epanora have been deposited in GenBank (PV536059 from Czech Republic). It shows 98% similarity to our sequenced from Coloured Lakelets. Our nucITS rDNA sequences of L. stenotropa have the closest NCBI BLAST to L. polytropa (KP314321) or L. cf. polytropa (PP104591) sequences with >98% similarities. We were not able to obtain sequence for L. flavoleprosa. 
The Lecanora handelii network comprises three haplotypes (Fig. 5A). However, specimen PQ012785 differs in nineteen sites and perhaps represents a new species. Lecanora epanora forms two haplotypes (one with reference sequence), with specimens collected from the site no. 4 (e.g. PQ012774) clustering in the first haplotype and those from site no. 2 (e.g. PQ012778) in the second. They differ from each other in one site. Lecanora stenotropa sequences form four distinct haplotypes, with a significant difference in their nucleotide positions. The sequence PQ012776 from Coloured Lakelets, for instance, differs from eight to nine sites from PP104708 and PP104709, collected from France. Furthermore, in the case of the our sequence PQ012775, it differs from French sequences in four to seven nucleotide positions. This taxon needs further taxonomic studies as there are several discrepancies in the secondary chemistry reported for this species and several species have been recently described (Roux et al. 2022). Lecanora subaurea, on the other hand, forms three haplotypes with differences at four to seven sites (Fig. 5A). Lecanora intricata has six haplotypes, and our sequences align in two of them (Fig. 5B). They differ in three haplotype sites. Sequence PQ012766 aligns with a specimen from Spain (PP104677). In contrast, specimens PQ012765 and PQ012767 grouped with sequences from Antarctica (OR728786), Bolivia (e.g. OL603994), Norway (KY266975), Spain (PP104626), and an unknown location (e.g. AF070022). It appears that this haplotype is the most common in L. intricata.
A total of twenty-seven photobiont sequences were obtained from Lecanora taxa (Table 1). In L. epanora, L. handelii, L. polytropa, and L. subaurea, Trebouxia OTU S02 was identified (Fig. S6A), which is consistent with previously published data (Peksa et al. 2022). However, in L. polytropa, Peksa et al. (2022) also identified other Trebouxia lineages: OTU S04, S05, S10, and AO6. Lecanora intricata associated with Trebouxia OTU S02, as specimens from the Czech Republic (Peksa et al. 2022) and OTU S10. This photobiont lineage was found in this taxon, but only in specimens collected from Bolivia (Medeiros et al. 2021). In L. stenotropa, we identified OTU S04, however, according to Sanders and Masumoto (2021), this forms associations with Trebouxia incrustata (corresponds with OTU A06, as reported by Muggia et al. 2020).

Lecidea Ach. 
Our nucITS rDNA sequences have the closest NCBI BLAST to L. fuscoatra (L.) Ach. (HQ650707) with 98% identities, L. lapicida (Ach.) Ach. (MK620094) with 100% identities and L. plana (J. Lahm ex Körb.) Nyl. (EU259904) with >97% identities (Table 1). To date, twenty sequences of L. fuscoatra (including L. grisella) from five countries, sixty-eight of L. lapicida (including L. lapicida var. lapicida and var. pantherina) from six countries and eleven sequences of L. plana from one country have been deposited in GenBank (Table S3). 
The haplotype networks indicate that L. fuscoatra has ten haplotypes (Fig. 6A), although the differences between them are significant. It is also worth noting that L. grisella was included in our analyses (marked in a blue circle in Fig. 6A). Due to the morphological differences, e.g. in the colour of the thallus, between this variety and L. fuscoatra s.str., Aptroot and van Herk (2007) recognized it at species level as L. grisella. In the phylogeny of the genus (Ruprecht et al. 2020) L. grisella forms a strongly supported clade together with L. fuscoatra. In our haplotype network, L. grisella comprises six haplotypes and differs in eighteen to twenty nucleotide sites from the sequence of L. fuscoatra (e.g. HQ605929). Our analysis suggests that these distinctions are sufficient to justify separating L. grisella as a species. Furthermore, the sequences from Turkey deposited by Başaran et al. (2015) have also given rise to doubt. In detail the sequences HQ605927, HQ605930, differ from the Polish sequence (PQ012799) by more than forty nucleotides. Our sequence of L. fuscoatra forms a new haplotype, which differs in seven positions from the HQ650707 from Germany and in ten sites from the EU263922 from Austria (Ruprecht et al. 2020). Some sequences of the species are very similar to L. fuscoatrina Hertel & Leuckert (not included in the network), which was recently reported from Europe. As stated by Vondrák et al. (2022), the distinction of L. fuscoatra and L. fuscoatrina is not clear (both species can represent chemotypes of the same species) and they requires further taxonomic studies. 
Lecidea lapicida forms nineteen haplotypes, but we have also included two varieties: var. lapicida (red circle in Fig. 6B) and var. pantherina (blue circle in Fig. 6B). According to the literature data, there are no morphological differences between them; however, they differ chemically and have different ecological requirements (Hertel 1995). In contrast, the phylogenetic tree indicates that sequences assign to Lecidea lapicida form clades intermingled with the Lecidea lapicida var. pantherina clade and L. lapicida var. lapicida nests in a sister clade (Ruprecht et al. 2020). The haplotype network indicates that sequences of L. lapicida differs in up to thirty-six sites, while L. lapicida var. pantherina differs in twenty-five sites from MK620257 (Fig. 6B). Our sequences from Poland (PQ012800 and PQ012801) share the same haplotype as the sequence from Antarctica (e.g. MK620094). This haplotype is most closely related to the haplotype with sequences of L. lapicida var. pantherina from Austria (Ivanova & Hafellner 2002). However, six nucleotide sites are separating these two haplotypes. In our specimens, we found stictic acid, whereas in L. lapicida var. pantherina, this substance is replaced by norstictic acid (Hertel 1995; Ruprecht et al. 2010). Thus, the chemical composition of our specimens is identical to L. lapicida var. lapicida, yet their haplotypes are more close to L. lapicida var. pantherina (Fig. 6B). Furthermore, the phylogenetic analysis of Lecidea (Ruprecht et al. 2020) indicates that the Antarctic sequences form a well-supported sister clade to L. lapicida s.str. It is evident that further investigation is required of this group, as our specimens with those from Antarctica, may potentially represent a novel taxon.
In the case of L. plana, we identified five haplotypes (Fig. 6C). The sequences from Poland form three new haplotypes, which differ from sequences obtained from Swedish sequences (e.g. EU259903) in one to four sites. It should be noted that there are two additional L. plana sequences in GenBank; from Turkey (KF570280; deposited by Başaran et al. (2015)) and from the Czech Republic (OK332979; deposited by Vondrák et al. (2022)). However, they differ in thirty-eight to ninety-three sites from the EU259904 sequence (see comments below L. fuscoatra). We have removed them from our network. It is probable that these specimens represent novel taxa. 
[bookmark: _Hlk208681246]We obtained eight photobiont sequences from Lecidea taxa. In L. lapicida we found Trebouxia OTU S04 (Fig. S6B), which is consistent with Peksa et al. (2022). Furthermore, OTU S09 was also observed in this taxon (Peksa et al. 2022). In the case of L. plana we found Pseudochlorella pyrenoidosa. According to Sanders and Masumoto (2021), L. plana forms associations with Asterochloris and Chlorosarcinopsis species. 

Leimonis erratica (Körb.) R.C. Harris & Lendemer
Our nucITS rDNA sequence has the closest NCBI BLAST to L. erratica (OK332988) with >98% identities (Table 1). To date, two sequences of this species from two countries have been deposited in GenBank. 
Two haplotypes have been identified in L. erratica. The first comprises sequences from the Czech Republic (OK332988) and Sweden (AY756475) and differs from the haplotype with a sequence from Poland (PQ012814) in eight nucleotide sites (Fig. 7A). 

Lepraria Ach. 
Our nucITS rDNA sequences have the closest NCBI BLAST to L. elobata Tønsberg (EF619544) with >99% identities, L. neglecta (Nyl.) Erichsen (KC209139) with >99% identities (Table 1). To date, 18 sequences of L. elobata from six countries, and forty-two sequences of L. neglecta from five countries have been deposited in GenBank (Table S3). 
Furthermore, two of our sequences show 94–95% similarity to L. caesiella R.C. Harris. Nevertheless, our specimens differs from L. caesiella genetically and morphologically (Lendemer 2012; see the main file). Moreover, the haplotype network revealed that our specimens differed from L. caesiella in twenty-three sites (Fig. S1). The phylogenetic tree confirmed that our specimens formed a new clade (Fig. 2), which we have described here as new species L. pseudocaesiella. 
Lepraria elobata has thirteen haplotypes (Fig. 7B), with the sequences from Poland represented by three haplotypes (two are unique). These sequences differ by one to two sites from each other. The haplotype network shows that haplotypes differ up to five positions from each other. Samples from Europe are different from these from North America (Fig. 7B). For more details, see the main file.
Lepraria neglecta has thirty-four haplotypes (Fig. 7C). Our sequence forms a new haplotype, differing in one nucleotide position from the Austrian specimen (KC209139), and in four positions from the Chilean specimen (KC209167). The haplotype network also reveals significant differences between specimens from different localities. The majority of the L. neglecta specimens from which sequences were obtained, were collected in the USA (Lendemer 2013; Leavitt et al. 2021). However, there are striking differences between specimens collected in the mountainous state of Utah (e.g. MZ244068) and those from Pennsylvania (e.g. KC209149) or Oregon (e.g. KC209126). Similarly, the only specimen from India (OR648231) differs in twelve sites from a specimen from Chile (KC209167). However, according to Lendemer (2012, 2013), L. neglecta is highly variable, as evidenced by the chemical differences between specimens. Previously, this approach was often employed to distinguish new species, as illustrated by the example of L. borealis Loht. & Tønsberg with atranorin, rangiformic and norrangiformic acids (Ekman & Tønsberg 2002; Flakus et al. 2011) or L. neglecta (Nyl.) Erichsen with alectorialic acid as the major substances (Lendemer 2013). Despite these differences, Lendemer (2013) considered L. neglecta as a monophyletic taxon with strong support; all other species of the so-called L. neglecta group were nested in L. neglecta as chemotypes (see also Guzow-Krzemińska et al. 2019). In our specimen we found atranorin, fatty acid and fumarprotocetraric acid (previously considered as one of the chemotypes of L. caesioalba (B. de Lesd.) Tønsberg).
Three photobiont sequences were obtained from specimens of Lepraria elobata and L. pseudocaesiella, and they belong to the genus Asterochloris (Table 1, Fig. S5). This type of photobiont is very common in Lepraria (Škaloud et al. 2015; Sanders & Masumoto 2021). In L. elobata, we identified A. woessiae, while Škaloud et al. (2015) reported A. friedlii Škaloud & Peksa from this taxon (see also Kosecka et al. 2021).

Micarea Fr. 
We collected three Micarea species, Micarea botryoides (Nyl.) Coppins, Micarea lignaria (Ach.) Hedl. and Micarea peliocarpa (Anzi) Coppins & R. Sant. but nucITS rDNA sequence could not be obtained.

Myriospora rufescens (Ach.) Nägeli
Our nucITS rDNA sequence has the closest NCBI BLAST to M. smaragdula (Wahlenb. ex Ach.) Nägeli (EU870663) with 99% similarity (Table 1). However, a chemical test revealed the absence of secondary metabolites in our specimen, whereas one of the diagnostic features of M. smaragdula is the presence of norstictic acid (Wedin et al. 2009). Additionally, our specimen morphologically is similar to M. scabrida (Hedl. ex H. Magn.) K. Knudsen & Arcadia. A review of the paper by Wedin et al. (2009) and Westberg et al (2011) revealed that M. smaragdula (under the Acarospora name in this paper) was divided into seven groups, based on phylogenetic results and morphological and chemical differences. Subsequently, all of these groups were elevated to species rank, e.g. ‘murina’ group sensu Wedin et al. (2009) is M. myochroa (M. Westb.) K. Knudsen & Arcadia and ‘amphibola’ group sensu Wedin et al. (2009) is M. rhagadiza (Nyl.) K. Knudsen & Arcadia (Arcadia & Knudsen 2012). Unfortunately, the names were not updated in GenBank (but we have updated them in Table S2). Consequently, we downloaded all of the sequences of M. smaragdula s.l. and performed an analysis of their haplotypes to determine which haplotype is most similar to our sequence (Fig. S2A). This analysis revealed that our sequence is close to the 'smaragdula group F' sensu Wedin et al. (2009) and Purvis et al. (2018). This group is now classified as M. rufescens according to Arcadia and Knudsen (2012) and Knudsen et al. (2021). Therefore, we prepared another haplotype network but restricted it to the M. rufescens sequences only (Fig. S2A). 
Myriospora rufescens has four haplotypes. The Polish specimen (PQ012822) forms a unique haplotype, which differs in two sites from the specimens from the UK (e.g. EU870663) and in four from specimens from the Czech Republic (MZ262716). Another specimen described as M. rufescens from Sweden (AY853354) was included in Knudsen et al. (2021). However, it differs from other haplotypes in twenty-eight positions, and thus, it is excluded from further analyses (but included in Fig. S3).
Myriospora rufescens is new for Poland, with previous records from the UK, Romania and the Czech Republic (Westberg et al. 2011; Knudsen et al. 2021). 

Porpidia Körb.
Our nucITS rDNA sequences of sorediate specimens has the closest NCBI BLAST to P. tuberculosa (Sm.) Hertel & Knoph (KJ162322) with >96% identities (Table 1). To date, three sequences of P. tuberculosa from two countries have been deposited in GenBank. Furthermore, based on morphological and chemical characteristics, three additional Porpidia species were identified: P. macrocarpa (DC.) Hertel & A.J. Schwab, P. thomsonii Gowan, and P. superba (Körb.) Hertel & Knoph. In the latter case, three nucITS rDNA sequences were obtained during this study. Our sequences exhibited the highest similarity to MK620258 from Austria, with identities up to 99% (Table 1). It is noteworthy to note that no nucITS rDNA sequence assigned to P. superba has been deposited to date. In order to identify differences and similarities between the two species' sequences, we used all available P. macrocarpa sequences to construct our network.
Porpidia macrocarpa is represented by sixteen haplotypes (Fig. S2B), and our sequences of P. superba form a haplotype, differing in one position from specimens from Argentina (KX120235) and Chile (e.g. KX120232) and in two sites from a sequence MK620258 from Austria. It is recommended that these specimens be revisited, as they may represent P. superba. This is particularly relevant given that they differ from other P. macrocarpa sequences, including seven positions from MK620095, thirteen from HQ605940, and fifteen from KJ162267. In addition, another two sequences identified as P. macrocarpa are in GenBank: MW520052 from China and MN959982 from an unknown locality. However they were excluded from our analysis due to significant differences in haplotype positions, e.g. forty-two from the KX120232 sequence.
[bookmark: _Hlk171702242]The literature data about P. macrocarpa phylogeny is sparse, yet available papers indicate a high level of species diversity (Fryday 2005; Jabłońska 2012). This diversity is manifested by the presence of several clades within P. macrocarpa (Orange 2014; Ruprecht et al. 2016, 2020; Zuo et al. 2023). A comparison of our network with the phylogeny in Ruprecht et al. (2020) reveals that two clades are consistent with our results. This concerns clade 1, in which specimens from Chile, Argentina and Austria (and also our specimens from Poland) are aligned. This group differs in nine to eleven positions on our network (Fig. S2B) from clade 2 sensu Ruprecht et al. (2020) with sequences from Austria (EU263923), China (OP594910) and Antarctica (MK620095). Unfortunately, clades 3 and 4 sensu Ruprecht et al. (2020) do not coincide with our results. For example, the third clade sensu Ruprecht et al. (2020) nests the sequences KJ162271 and KX120237, but they differ in thirteen nucleotide sites on our network (Fig. S2B). It is, however, important to note that the authors did not use all P. macrocarpa sequences deposited by Orange (2014). Further study is required to elucidate the phylogeny of P. macrocarpa. 
Porpidia tuberculosa has six haplotypes. Our specimens cluster into three of these and all represent novel haplotypes (Fig. S2C). The majority of our sequences are grouped within the haplotype designated as h1 (see Table S3). It differs from h2, in one site. In addition, h1 and h2 differs from the UK specimen (KJ162322) in four positions. In contrast, specimen PQ012827differs in eighteen positions from the KJ162322 specimen, with low similarity in BLAST (96%). It is probable that specimen from which sequence PQ012827 was obtained, may represent a novel taxon. Unfortunately, there is only one P. tuberculosa reference sequence in the GenBank (Orange 2014). The remaining two sequences (OQ745869 and OQ745870) are without references. 
From P. tuberculosa, we obtained six photobiont sequences (Fig. 9). Two of the samples were classified as A. stereocaulonicola, while the remaining four as A. irregularis. The presence of the latter photobiont was previously confirmed by Beck et al. (2002). A frequently found photobiont in P. tuberculosa is also Trebouxia line OTU S02 (Sanders & Masumoto 2021; Kosecka et al. 2022).

Rehmia Kremp.
Our nucITS rDNA sequences have the closest NCBI BLAST to R. reducta Th. Fr. (OQ619021) with 92–98% identities, and R. furfurosa (H. Magn. & Poelt) E.J. Möller, Timdal, Haugan & Bendiksby (PX402214) with 99–100% identities (Table 1). To date, six sequences of R. reducta from two countries have been deposited in GenBank (Table S3). In the case of R. furfurosa in GenBank, five sequences from Poland and Norway have been deposited (Table S2). 
Rehmia reducta has nine haplotypes, and the sequences from Poland are arranged into four of them (Fig. S2E). The most similar haplotype is with sequence OQ619021 from China and they differ in five or six nucleotide sites. However, there are significant differences in nucleotide sites between the other haplotypes, for example, the MH979414 sequence differs in fifty-four sites from the sequence from Poland (PQ012845). In contrast, the specimen from Norway (AF483608) differs in thirty-three nucleotide positions to PQ012845. Rehmia furfurosa has recently been reported from Poland (see Jaskólska et al. 2025). As illustrated in Figure S2D, the species is characterised by four distinct haplotypes, with disparities in one to three positions. 
Ten photobiont sequences were obtained. All of these sequences belong to the genus Asterochloris (Fig. 9). In R. furfurosa and R. reducta, we found A. stereocaulonicola and A. italiana. Additionally in R. reducta, we noted also A. irregularis. This is the first information on photobionts in these species.

Sagedia mastrucata (Wahlenb.) A. Nordin, Savić & Tibell
Our nucITS rDNA sequences have the closest NCBI BLAST to S. macrucata (OP602303) with 100% identities (Table 1). To date, seventeen nucITS rDNA sequences of this species from five countries have been deposited in GenBank (Table S3). 
The haplotype network (Fig. S4A) indicates ten haplotypes in S. mastrucata. Our sequences nest together with specimens from Poland (e.g., OP602299) and Czech Republic (PQ524013). This haplotype differs in two site from the OP730575 sequence (from Poland) and sixteen positions from a haplotype with EU057917 sequence from Sweden. In our opinion the species requires taxonomic revision as sequences show several differences in the haplotype analysis. 

Stereocaulon Hoffm. 
Our nucITS rDNA sequences have the closest NCBI BLAST to S. nanodes Tuck. (DQ396970), S. saxatile H. Magn. (MH415071) and S. vesuvianum Pers. (LC742699) with >98% identities (Table 1). To date, nine sequences of S. nanodes from three countries, nine sequences of S. saxatile from four countries and one hundred eight of S. vesuvianum from nineteen countries have been deposited in GenBank. The sequences presented here are the first of these species from Poland. 
The sequences of Stereocaulon nanodes form three haplotypes differing in two sites (Fig. 8A). Our sequences group together with specimens from Norway (DQ396970), Slovakia (MH414972) and the Czech Republic (MH415074). Stereocaulon saxatile forms six haplotypes and sequences from Poland are most similar to haplotype with sequences DQ396927, DQ396928 and MH415121 from Finland and Greenland.
Stereocaulon vesuvianum appears to be the one with the best sampling and it is represented by thirty-six haplotypes, with all the sequences from Poland clustering within a new haplotype that differs in one site from the Czech Republic sequence (MH415071) and two sites from Argentinian sample (MH415051) (Fig. 8C and Table S3). Högnabba's (2006) observations revealed a comparable correlation in Stereocaulon species. In the context of the present study, S. vesuvianum is represented by thirty-six distinct haplotypes, originating from nearly twenty countries (see Fig. 8C and Table S3). This finding positions it among the most extensively sampled taxa analysed in this study. However, it is important to note that significant differences between these haplotypes have been observed, with these differences reaching up to sixteen positions. Vančurová et al. (2021) divided S. vesuvianum into two OTUs: 10 and 11. The former includes specimens from the Macaronesia and Mediterranean regions, while the latter includes specimens from other regions. However, these authors did not use all available S. vesuvianum sequences. We constructed a haplotype network using all available data and propose distinguishing smaller subunits within these OTUs. OTU 11a has been shown to be identical to the OTU 11 clade as defined by Vančurová et al. (2021); OTU 11b comprises samples exclusively from the Canary Islands; OTU 10a consists of a mixture of specimens from different regions, including one sample from Poland; and OTU 10b comprises one sample from Georgia (see Fig. 8C). Probably, these lineages represent new putative taxa, but further investigation is required, including more comprehensive sampling.
The two sequences KF644374 and KF644375, which were deposited by Park et al. (2018) and described as S. vesuvianum var. nodulosum, have been added to our network. This variety groups together with S. vesuvianum sequences on the phylogenetic tree in Vančurová et al. (2021). Here, they differ in five nucleotide positions from the Svalbard specimens e.g. MH415026. 
Four photobiont sequences were obtained from Stereocaulon species, all belonging to the genus Asterochloris. In detail, these are A. stereocaulonicola, which we found in S. nanodes, A. glomerata in S. saxatile and S. vesuvianum; and A. italiana in S. vesuvianum (Fig. S5). These results are consistent with previous literature data (Vančurová et al. 2015, 2021; Peksa et al. 2022). In addition, Peksa and Škaloud (2011) described A. lobophora Škaloud & Peksa in S. nanodes and reported A. antarctica Y.J. Kim, J.I. Kim & W. Shin in S. saxatile. In contrast, S. vesuvianum has a high diversity of photobionts, and forms associations also with A. irregularis, A. mediterranea Barreno, Chiva, Moya & Škaloud, A. stereocaulonicola, Chloroidium ellipsoideum (Gerneck) Darienko & al. or Vulcanochloris symbiotica Vančurová, Peksa, Němcová & Škaloud (Beck et al. 2002; Vančurová 2012; Vančurová et al. 2018; Kosecka et al. 2021; Sanders & Masumoto 2021).

Trapelia M. Choisy
[bookmark: _Hlk210484636]We identified two species of Trapelia: T. elacista (Ach.) Orange (our nucITS rDNA sequences have the closest NCBI BLAST to KX961311 with 100% similarity) and T. placodioides Coppins & P. James (our nucITS rDNA sequences have the closest NCBI BLAST to MK812359 with 99% identities; Table 1). To date, thirty-two sequences of T. elacista from four countries, and fifteen of T. placodioides from four countries have been deposited in GenBank. These are the first sequences of this species from Poland. 
Trapelia elacista is represented by nine haplotypes (Fig. S4B). However, significant differences between haplotypes can be observed on this network. In detail, two haplotypes differ significantly from the others. The first is represented by a sequence from Germany (AF274081), which is listed in GenBank as T. placodioides but was reidentified as T. elacista in Orange (2018). The second is a group of sequences from the UK (e.g. KY797790), which differ in eight to nine nucleotide positions from the T. elacista type specimen (NR159038) and in ten positions from other UK specimens (e.g. KX961305). A similar separation of the T. elacista sequences into two clades was described by Orange (2018). However, due to the lack of morphological and chemical differences between members of these clades, Orange (2018) treated them as one taxon. Our sequence from Poland nests together with a group of sequences including the type specimen of T. elacista (Fig. S4A). This haplotype differs from the KX961328 and KX961329 sequences in two nucleotide positions, and from the specimens from Pakistan (OK576970 and OK576971) in four.
Trapelia placodioides has eleven haplotypes (Fig. S4C), and the sequence from Poland aligns with specimens from the UK (KX961327) and Norway (MK812359). This haplotype differs in two nucleotide sites from the UK sample (KX961320) and four from the Canadian voucher (KU844704). One sequence from New Zealand (KU844758) differs significantly from the UK specimen deposited by Orange (2018) e.g. KX961327. This specimen is from the paper by Schneider et al. (2016). In their analysis, the authors included additional three sequences from Canada, e.g. KU844704, which nest in a sister clade to the New Zealand specimen (Schneider et al. 2016). A comparison of Canadian and New Zealand samples within our network revealed a difference in nine to thirteen nucleotide positions (Fig. S4C). The observed differences can be attributed to the distance between the sites from which the specimens originated, as the majority came from the northern hemisphere and only one from the southern (see Table S3). This result is undoubtedly of interest and requires further investigation with a bigger sampling. 
In T. placodioides, we identified photobiont probably belonging to Pseudochlorella pyrenoidosa. However, the quality of the sequences was insufficient for deposition in GenBank.

Umbilicaria hirsuta (Sw. ex Westr.) Ach.
Our nucITS rDNA sequences have the closest NCBI BLAST to U. hirsuta (MK812136) with 100% identities (Table 1). To date, fourteen nucITS rDNA sequences of this species from six countries have been deposited in GenBank (Table S3). 
The haplotype network (Fig. S4D) indicates three haplotypes in U. hirsuta. Our sequences nest together with specimens from Norway (MK812136) and Sweden (HM161492). This haplotype differs in one site from the JQ739990 sequence (probably from China; see Table S3) and four positions from a haplotype with, e.g. MK811754 sequence. This haplotype appears to be dominant in U. hirsuta, as it brings together specimens collected from five countries (Norway, USA, Russia, Spain, and Hungary; see Table S3).
Three photobiont sequences were obtained from U. hirsuta (Fig. 9). All of them belong to Trebouxia OTU S04, which is consistent with the literature data (Peksa et al. 2022).

Photobiont species or lineages

Asterochloris Tschermak-Woess
[bookmark: _Hlk167614652]Our nucITS rDNA sequences have the closest NCBI BLAST to A. glomerata (Warén) Škaloud & Peksa (OM230081) with >99% identities, A. irregularis (Hildreth & Ahmadjian) Škaloud & Peksa (AM906000) with 98%, A. italiana (Archibald) Škaloud & Peksa (MT228323) with >94%, A. stereocaulonicola Y.J. Kim, J.I. Kim & W. Shin (OM914205) with >99% and A. woessiae Škaloud & Peksa (MT228243) with >99% similarity. Asterochloris is one of the most common photobionts in lichen symbioses, but it is mostly restricted to certain groups of lichens, like Cladonia P. Browne, Lepraria and Stereocaulon (Peksa & Škaloud 2011; Kosecka et al. 2021; Sanders & Masumoto 2021). Here, we found this photobiont in eight lichen species (Fig. 9). Furthermore, we report here the first evidence for the presence of Asterochloris as a photobiont in Rhizocarpon s.l. species. 
Asterochloris glomerata was identified in two Stereocaulon species: S. vesuvianum and S. saxatile (Fig. 9), which is consistent with previous literature data (Peksa & Škaloud 2011; Kosecka et al. 2021; Sanders & Masumoto 2021). The species is represented by eleven haplotypes, and our sequences cluster in the dominant haplotype described here as AG H1 (Fig. S6A and Table S4). It differs in one nucleotide position from the sequence AF345387 from Cladonia strepsilis (Ach.) Mont. and in two from AF345382 from Stereocaulon evolutoides (H. Magn.) Frey. In general, this photobiont is well represented in GenBank and has so far been found in many mycobiont species, like e.g. Stereocaulon pileatum Ach. or Cladonia rangiferina (L.) Weber from more than twenty countries (based on the Kosecka et al. 2021 database). In the Coloured Lakelets, we found it in two study sites. 
Asterochloris irregularis forms associations with Porpidia tuberculosa and Rhemia reducta (Fig. 9). So far this photobiont has been found e.g. in Porpidia macrocarpa (but not in P. tuberculosa), Lecidea plana and Cladonia furcata (Huds.) Baumg. (Beck et al. 2002). In our network, this photobiont forms five haplotypes, and our samples nest in a dominant haplotype described here as AIRR H1 (Fig. S5B). This haplotype groups most of the A. irregularis sequences and differs in one position from the MW043530 sequence from Cladonia cineracea Ahti and in three from KY559106 from Thamnolia sp. Asterochloris irregularis has been noted in fifteen countries and we found it in the Coloured Lakelets at two sites.
Asterochloris italiana was observed in Rehmia furfurosa, and Stereocaulon vesuvianum (Fig. 9). The literature indicates that the species often occurs in lichen associations with Stereocaulon condensatum Hoffm. and Cladonia portentosa (Dufour) Coem. (Kosecka et al. 2021). On the haplotype network, A. italiana represents eleven haplotypes and the sequences from Poland are grouped with MW043705 from Cladonia ciliata var. ciliata Stirt. and differ in one position from MW043561 from C. rappii A. Evans and in two positions from the haplotype designated here as AI H1, in which most of the A. italiana sequences nest (Fig. S5C). This photobiont type has been identified in several countries (Kosecka et al. 2021). In the Coloured Lakelets, it has been observed at two study localities (Table S2). 
Asterochloris stereocaulonicola was identified in five species: Stereocaulon nanodes, Lepraria pseudocaesiella, Porpidia tuberculosa, Rehmia furfurosa, and R. reducta (Fig. 9). According to the literature data (Kosecka et al. 2021; Sanders & Masumoto 2021), it often forms associations with Lepraria alpina (B. de Lesd.) Tretiach & Baruffo, Porpidia navarina U. Rupr. & Türk, and Stereocaulon vesuvianum. The haplotype network shows that this photobiont is represented by three haplotypes, with most of our sequences clustering in AS H1 (Fig. S5D). The exception is PQ012877, which differs in two positions from AS H1. To date, A. stereocaulonicola has been reported from eight countries (Kosecka et al. 2021), and our findings indicate its presence in the Coloured Lakelets at three localities (Table S2).
Asterochloris A06 was found in thalli of Lepraria elobata (Fig. 5). In the case of this lineage, BLAST indicated that our sequences are most similar to A. woessiae. However, in the phylogeny of Asterochloris presented in Kosecka et al. (2021), the clade of A. woessiae is divided into two: A. woessiae s.str and A06 (see also Fig. S7). Actin type I gene is necessary for the correct differentiation of these two clades, as it shows greater diversity and supports many external branches (Nelsen & Gargas 2006; Peksa & Škaloud 2011; Kosecka et al. 2021). Therefore, in our holotype network, we included sequences of both, A. woessiae s. str. and A06. Our results obtained indicate that our sequences cluster together with A06, but this haplotype differs from A. woessiae by only 1–4 nucleotide positions. The A06 lineage has so far only been found in Lepraria species (Kosecka et al. 2021). In the haplotype network A06 forms two haplotypes differing by two nucleotide substitutions (Fig. 5).

Pseudochlorella pyrenoidosa (Zeitler) J.W.G. Lund
Two species from Poland exhibited >99% similarity with the P. pyrenoidosa (AM422985). It was detected in six specimens of Lecidea plana and one of Trapelia placodioides (Table 1). According to Sanders and Masumoto (2021), this photobiont forms associations with Micarea assimilata (Nyl.) Coppins, and also with Stereocaulon and Placynthiella species and Trapelia coarctata (Turner) M. Choisy. However, the quality of our sequences was poor and they were difficult to match with reference sequences. Consequently, we have decided not to include them in further analyses or deposit them in GenBank. Nevertheless, the reproducibility of our findings provides compelling evidence for the potential presence of this photobiont type in the aforementioned species.

Trebouxia Puymaly
Our nucITS rDNA sequences have the closest NCBI BLAST to Trebouxia OTU S02 (MN412814), OTU S04 (MN412809), OTU S05 (MN412816) and OTU S10 (MW695075) with >96% similarity (Table 1). Trebouxia is one of the most frequently observed coccoid algae in lichen assemblages (Ahmadjian 2001; Muggia et al. 2020; Sanders & Masumoto 2021). In this study, it was found in ten species (see also Fig. S8).
Trebouxia OTU S02 represents one of the most common lineages within Trebouxia, yet is also one of the most diverse (Muggia et al. 2020; Medeiros et al. 2021; Moya et al. 2021; Kosecka et al. 2022; Ossowska et al. 2024). A review of phylogenetic studies on Trebouxia reveals that OTU S02 is divided into several lineages. Consequently, numerous authors have proposed splitting OTU S02 into smaller units (e.g. Kosecka et al. 2022; Ossowska et al. 2024). However, in this study, we have focused solely on matching our sequences to the Trebouxia lineages, without conducting detailed research. Furthermore, due to the inconsistency in the sequence affiliation to this lineage, we have selected only ninety-eight OTU S02 reference sequences (e.g. Leavitt et al. 2015; Ossowska et al. 2019; Peksa et al. 2022). 
The diversity of the OTU S02 lineage is also reflected in our network (Fig. S6A), as this lineage represents seventeen haplotypes. The majority of the sequences cluster within S02 H1, including specimens collected from Colored Lakelets (Table S4). Furthermore, Parmelia pinnatifida Kurok. photobiont sequences collected from Poland are nested within this haplotype. This taxon is a saxicolous lichen, common in the Sudety Mountains (Ossowska et al. 2019). In addition, the sequences from the Colored Lakelets exhibited the greatest resemblance to this species (Table 1). The haplotype S02 H1 differs from MW695122 from Montanelia disjuncta in one nucleotide site. In contrast, specimen PQ012916 groups in a haplotype that differs in two positions from S02 H1. OTU S02 has previously been noted, for example, in Lecanora polytropa and Protoparmelia badia (Hoffm.) Hafellner. In the Coloured Lakelets samples, OTU S02 formed associations with Acarospora sinopica, Lecanora epanora, L. handelii, L. polytropa, and L. subaurea (Fig. 9). 
Trebouxia OTU S04 occur in four species, Acarospora sinopica, Buellia aethalea, Lecanora cf. stenotropa and Lecidea lapicida (Fig. 9). This lineage is represented by five haplotypes, with the majority of sequences nested in dominant OTU S04 H1 (Fig. S6B), including all specimens from Poland. This haplotype also encompasses other saxicolous species, such as Parmelia pinnatifida or Lecanora cf. stenotropa. Furthermore, photobionts obtained from Czech specimens of A. sinopica and B. aethalea also fall within this group (Table S4). This haplotype differs from the KR914114 sequence obtained from Melanohalea exasperatula in one position and from MW695124 – Rhizocarpon distinctum in four positions. This lineage has previously been described in Poland (Ossowska et al. 2019; Singh et al. 2019). 
Trebouxia OTU S05 was detected only in Umbilicaria hirsuta (Fig. 9). This lineage is represented by eleven haplotypes, with our specimens clustering within S05 H1 (Fig. S6C). The majority of the sequences are grouped within this haplotype, including for example Tephromela atra (Huds.) Hafellner and Cetraria aculeata (Schreb.) Fr. (Table S4). This haplotype differs in one nucleotide position from FJ170758 and in two from KT827690. Trebouxia OTU S05 has previously been identified in Buellia griseovirens (Turner & Borrer ex Sm.) Almb., Hypocenomyce scalaris (Ach.) M. Choisy and Parmelia saxatilis (L.) Ach. from Poland (Singh et al. 2019). 
Trebouxia OTU S10 lineage was identified in Lecanora handelii and L. intricata (Fig. 9). On the haplotype network, they nest inside three haplotypes (Fig. S6D). In detail, PQ012899 clusters within OTU S10 H3, which contains the majority of sequences belonging to this lineage, e.g. sequences from saxicolous lichens, such as Lecanora polytropa or L. stanislai. It differs in one position from the haplotype with specimen PQ012901 and in two sites from PQ012900. Trebouxia OTU S10 lineage has previously been reported from specimens collected in Poland (Sadowska-Deś et al. 2013; Singh et al. 2019). 
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