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Figure S2. Bayesian tree of the genus Leptogium based on the mtSSU and 5.8S marker regions. Newly obtained 
sequences are in black, including one specimen representing each mtSSU variant; all specimens belonging to each 
clade are listed in Table S1. Established species are in blue. The colored shapes (rectangle, circle, triangle) show the 
distribution and abundance of the taxa in the studied regions and ecosystem types. On Mt. Kilimanjaro, each 
vegetation zone has its own color and the disturbed ecosystem types are further separated with grid; the width of the 
rectangle indicates the number of sample plots in which the taxon was present. In Taita Hills, each circle indicates 
presence in one forest fragment. On Mt. Kasigau, each triangle refers to presence on one collection transect, 
corresponding to the northern, eastern, southern, and western slopes of the mountain. The support values (posterior 
probability) are presented on the branches and the scale refers to nucleotide substitutions per site.
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Leptogium
marginellum

Leptogium caespitosum

OTU D2 (Leptogium cf. laceroides)

Leptogium javanicum

Clade A
sect. Mallotium

Leptogium burnetiae

KC608055 KC618687 Degelia atlantica Ekman 3263
1 GQ259027 KC618710 Leciophysma finmarkicum Nordin 5515  UPS 

KJ533437 KJ533476 Staurolemma omphalarioides TRH L12960

1

MK445270 1 Rostania callibotrys Moberg4431a UPS L22044

0.528

MK445263 1 Scytinium intermedium Nordin7385 UPS L587203

EU982554 DQ466044 Collema undulatum MA 16036

1

0.929

1 JX992917 1 Collema complanatum Kashiwadani 47429 UPS
0.775 EU982567 GQ396263 Collema furfuraceum MA 16260

GQ259020 1 Collema nigrescens

0.62

0.867 JX992936 1 Collema rugosum Cen Vezda 427 UPS

JX992928 1 Collema leptaleum Wedin 8722 S

0.983 JX992924 1 Collema glaucophthalmum Wedin 9187 S
0.968 JX992927 1 Collema laeve Wedin 8723 S

JX992937 1 Collema subconveniens Wedin 9225 S

0.634

JX992926 1 Collema italicum Paracollema Nordin 2763 UPS

1

0.997 KX117108 KX117144 Leptogium cookii NY2074

KX117112 1 Leptogium burnetiae var hirsutum NY2054

0.965

1
EU982569 DQ466043 Leptogium saturninum MA 16024

KX117130 KX117156 Leptogium saturninum NY2085
1 KX117105 KX117140 Leptogium acadiense NY2044

KX117098 KX117133 Leptogium acadiense NY2036

0.788

JX992951 1 Leptogium hildenbrandii Bayerova et al UPS

1

UK170858a

KX117110 KX117147 Leptogium burnetiae var hirsutum NY2052

JX992962 1 Leptogium pedicellatum Thor 17186 S

0.737
KX117126 KX117152 Leptogium saturninum NY2068

0.993
EU982584 1 Leptogium burnetiae MA 16242

KX117107 1 Leptogium cf burnetiae Sohrabi 4143 NY2050

MN508278 1 Leptogium cf saturninum Spribille 39308 MSC

0.951

1 JR10K131

JR10K571
1 KT240180 1 Leptogium byssinum F264803 S

KT240182 1 Leptogium terrenum Portugal HBG DNA no 3731

0.61 JX992956 1 Leptogium malmei Santesson 3960 UPS
1 JX992939 1 Leptogium azureum Cornejo 26507 MA

JX992947 1 Leptogium denticulatum Wedin 8690 S

0.994 KY171882 1 Leptogium marcellii ALL 2017a 487
0.702 KY171881 1 Leptogium tectum MS 2017b 2948

KY171887 1 Leptogium puberulum 441

1 EU982553 EU982634 Leptogium furfuraceum MA 16280
0.653 JX992961 1 Leptogium papillosum Wedin 8750 S

EU982562 EU982645 Leptogium pseudofurfuraceum MA 16291

1

0.808

1 MK445279 1 Leptogium paramense Palice2796 PRA 00013999

UK171397a

0.993
KY171880 1 Leptogium antarcticum MS 2017a 5528

0.993 JX992942 1 Leptogium biloculare Wedin 9093 S
1 UK171150g

JX992945 1 Leptogium crispatellum Wedin 9206 S

0.84

0.936 UK160487d

JR10K091b

0.779
JR10K332

0.737
JX992965 1 Leptogium rivulare Delin 2000416 UPS

1 UK170998f
1 JR10248B

UK170967

0.895

JX992967 1 Leptogium sessile Wedin 8834 S

0.993

0.998

0.946

1
UK170953a

JX992954 1 Leptogium juressianum Nordin 11812 UPS
0.94 UK170912d

KX117114 1 Leptogium juressianum NY2056 USA NC

0.99

1 JX992963 1 Leptogium resupinans Otalora 010410 S

UK171433b
1 UK171504q

KX117132 1 Leptogium sp Sperling L11 LS 04 NY2073 USA OR

0.998

0.978

0.994 KX013755 1 Leptogium hibernicum S L 64028
1 KX117109 1 Leptogium hibernicum NY2051

KX013700 1 Leptogium hibernicum BG BG L 64038

1
KX013741 1 Leptogium krogiae AF 2016 Ethiopia

0.876
KX013742 1 Leptogium krogiae AF 2016 Tanzania

UK171182g

UK171489a

0.989

0.999 JX992955 1 Leptogium laceroides Otalora 020109 S Colombia

UK171473e

1

0.998 JX992972 1 Leptogium velutinum Prieto 2010 S

JX992950 1 Leptogium digitatum Otalora 010109 S

0.992

JX992952 1 Leptogium hibernicum Wedin 8751 S

1

UK171458f

0.546

0.993

KX013747 1 Leptogium sp O L 188772

UK171267b

UK170922a

UK171181c

0.993
KX117115 1 Leptogium laceroides NY2033 Canada

0.552
UK171494d

UK171495b

UK170797d

0.976

0.988

0.993
EU982583 1 Leptogium brebissonii MA 16275 Spain

1
UK170999a

0.507 UK160424a
0.84 UK160414b

UK160440a

0.709

0.593
JR11094A

0.956 UK170994a
0.955 JX992943 1 Leptogium brebissonii Otalora 4011 S

JR10041Ab

1

0.616
JX992953 1 Leptogium isidiosellum Perez Ortega 659 S

1
JX992958 1 Leptogium marginellum Tehler 8676 UPS

JX992957 1 Leptogium marginellum Bresus 12200 UPS

JR10K251A

1
JR10016

0.865
JR10014A

1
JR10170B

UK170944a

UK171591a

0.991

0.907 JX992964 1 Leptogium reticulatum Otalora 030810 S
1 JR10120C

UK170855b

0.825

0.949 UK170858h

0.995 UK171185o

UK171505g

0.74

1
UK160418b

JR10017a

UK171478e

1 UK170998c
0.623 JR10163B

UK170927h

0.999

1 EU982588 1 Leptogium phyllocarpum COL 509807 Colombia

EU982589 1 Leptogium phyllocarpum DUKE 38734 Costa Rica

1

EU982582 1 Leptogium austroamericanum DUKE 30733 USA

0.681

JR W8b

JR10K084Aa

JR10K461

0.911

KT947100 KT947073 Leptogium cochleatum RU0010RAMK Thailand

JR10K432

0.843

KT947101 KT947074 Leptogium cyanescens RU0011RAMK Thailand

KT947102 KT947075 Leptogium cyanescens RU0012RAMK Thailand

JR10K041

JR10K033

1

1
JR10K491B

0.996

JR10K261b

JR10K251B

JR10K492b

UK170917a

0.756

JR10K032

0.954

0.99
UK171498c

0.989
UK170929e

JR10012A

UK170950f

0.687
UK171204b

0.912
UK110521

0.775

1 UK170804c

UK170951e
0.996 JR AT2A

UK171483j

0.962

0.906

1 JR W8a
0.866 UK171189b

UK171198a

0.745

1 JR10K533

JR10K561

1
JR10096

UK170914a

UK170920a

0.882

0.999
JR10158C

0.925 JR10251C
0.987 JR10016F

JR X7A

0.591

JR10110B

JR10113B

0.707
UK170951d

0.855 JR10K031
0.588 AY340496 1 Leptogium cyanescens

JR10021

0.987

0.977 UK160548a

UK170917b

0.588

1 EU982561 1 Leptogium cyanescens DUKE 39467

EU982586 1 Leptogium cyanescens MA 16279

1

UK110511
1 JR10218B

UK170948d

0.887
JR10163Ab

JR10136A

JR10210B

0.813

JX992946 1 Leptogium dactylinum Nordin 3916 UPS

1

UK171320k

0.907

1
JR10161

0.992
UK171494c

UK171507h

UK170787e

0.966

1

JR10182A

UK170940a

UK170916am
0.904 JR110094x

UK170933c

0.996

1
JR10K084Ab

1
UK160479f

UK160552g

UK170794k

1

JR10149A

JR10163C

JR10178A
1 UK171478d

UK170907x

0.823

UK171591f
0.996 UK171473h

UK171514h
0.993 UK170852b

UK171524c

0.881

JR10K101

JX992944 1 Leptogium britannicum Otalora 080109 S

UK171490c
1 JR11004B

UK160551b

0.988

JR10K392Aa

JR10K341b

UK171202a

0.633
UK160583a

0.998 UK160487a
0.972 UK170985a

UK170998b

0.898

0.999

UK171590g

UK170949b

UK170936k
0.845 JR10019A

UK170935q
0.981 UK171185n

UK171506f

0.945

UK171591b

0.553

0.865 EU982581 1 Leptogium arsenei AFTOL 1777

EU982585 1 Leptogium corticola MA 16278

0.758

UK170940b

0.592

0.565 MK812473 1 Leptogium cochleatum O L 199489

MK811946 1 Leptogium cochleatum O L 199545

0.614
UK170882a

UK170920d

UK171597a

1

UK160559f

JR10030C

UK171482d

UK170912g

UK170909b

0.597

0.506 UK171469d

UK170881i

0.887
UK171590n

0.987
JR10K531A

JR10277C

UK171486g

0.56

0.981 UK171204a
1 JR W5B

JR W9

1

1
UK160552d

UK170933e

UK170950g

0.873 UK171470b
0.877 UK171584h

UK171586u0.0 0.02

Clade B

Clade C
Leptogium rivulare group

OTU C1

OTU C2

Clade D
sect. Mallotium

OTU E1 (Morphotype brebissonii)

OTU E2
(Morphotype brebissonii)

(Morphotype brebissonii)

OTU D1 (Leptogium cf. burgessii)

OTU F1 (Morphotype cyanescens)

OTU G1 (Morphotype cyanescens)

OTU H1 (Morphotype adpressum)

OTU H2 (Morphotype adpressum)

OTU H3 (Morphotypes adpressum & coralloideum)

Clade H

OTU J1 (Morphotype cyanescens)

OTU K1 (Morphotypes azureum & cyanescens)

OTU K2 (Morphotype azureum)

OTU K3 (Morphotype cyanescens)

OTU K4 (Morphotype cyanescens & austroamericanum)

(Morphotype cyanescens)

OTU K5 (Morphotype azureum)

OTU K6 (Morphotype cyanescens)

OTU K7 (Morphotype cyanescens)

OTU K8 (Morphotype cyanescens)

OTU K9 (Morphotype adpressum)

OTU K10 (Morphotype cyanescens)

OTU K11 (Morphotype cyanescens)

OTU K12 (Morphotype cyanescens)

OTU K13 (Morphotype cyanescens)

OTU K14 (Morphotype cochleatum)

Clade K

OTU L1 (Morphotype adpressum)

OTU L2 (Morphotype phyllocarpum)

OTU L3 (Morphotype adpressum)

OTU L4 (Morphotype phyllocarpum)

OTU L5 (Morphotype phyllocarpum)

OTU L6 (Morphotype adpressum)

OTU L7 (Morphotype phyllocarpum)

Clade L

OTU M1 (Morphotype cyanescens)

OTU N1 (Morphotype cochleatum)

OTU O1 (Morphotype cochleatum)

OTU P1 (Morphotype austroamericanum)

OTU Q1 (Leptogium cf. sessile)

OTU Q2 (Morphotypes azureum & cochleatum)

OTU Q3 (Morphotype cochleatum)

OTU Q4 (Morphotype azureum)

Clade Q

Clade R
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(Morphotype cyanescens)

OTU R1 (Morphotype cyanescens)

OTUs R2 & R3 (Morphotypes cyanescens & azureum)

OTU R4 (Morphotype azureum)

(Morphotype cyanescens)

(Morphotype azureum)

OTU R5 (Morphotype azureum)

OTU R6 (Morphotypes azureum & cyanescens)

(Morphotype azureum)

OTU R7 (Morphotype azureum)

OTU R8 (Morphotype azureum)

OTU R9 (Morphotypes azureum & cyanescens)

Clade E

Leptogium ethiopicum

OTU E3 (Morphotype coralloideum)
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