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FUNGI IN THE GREENING ARCTIC
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Figure S2.1. a) NMDS analysis with the square-root sequence abundance dataset of the
ECM fungal communities of the moist tussock tundra plots with final stress 0.0523, final
instability < 0.00001, total r’> = 0.876 and orthogonality = 96.5%. MRPP A = 0.0927 and p
= 0.0051. b) NMDS analysis of the ECM fungal communities of the dry tundra replicates
with final stress 0.1266 and final instability < 0.00001. MRPP A = 0.0163 and p = 0.1750.
Legend: DC - dry control, DT — dry warming treatment, MC — moist tussock control, MT
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Figure S3.1. Cluster diagram for fungal communities from
the warmed and control plots in the dry and moist tundra
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Figure S3.3. Non-metric multidimensional scaling (NMDS) ordination plots for fungal
communities from the warmed and control plots in the dry and moist tundra types based
on presence-absence.
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FUNGI IN THE GREENING ARCTIC

The number of OTUs
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Figure S3.2. The proportional distribution of the 3554 fungal 97% ITS sequence similarity OTUs
identified to taxonomic phyla (of 5438 fungal OTUs). Assignment to phyla and taxonomic orders was
based on closely related sequences found in the UNITE database.



Table S3.1. OTUs considered as significant indicators of the treatment types with corresponding p-values, and with accession numbers, sequence
similarity, pairwise alignment length, name, and taxonomic classification of the most similar sequence in the UNITE+INSD database. Only OTUs with at
least 97% ITS2 sequence similarity to a closely related sequence are shown. When multiple OTUs matched the same sequence and were indicators of the
same treatment type, only the OTU with the highest sequence similarity to the reference sequence is shown. Where available, the Species Hypothesis (SH)
numbers are given for the corresponding sequence as published by Kéljalg et al. (2013). Abbreviations for treatments are M=moist tundra, D=dry tundra,

C=control, T=warming.

OTU  Treatment p Accession % bp Name SH Order Phylum
5606 MC 0.0454  HQA446078 98.2 276 Acephala sp. SH234174.06FU Helotiales Ascomycota
3355 MC 0.0314  AY?204589 98.5 273 Alatospora acuminata SH207334.06FU Leotiales Ascomycota
846 MC 0.008 JX984742 99.7 290 Aureobasidium pullulans SH053566.06FU Dothideales Ascomycota
1089 MC 0.0204  DQO01277 97.7 299 Cladonia macroceras SH215969.06FU Lecanorales Ascomycota
3493 MC 0.025  GU082964 98.5 262 Cladophialophora sp. SH228315.06FU Chaetothyriales Ascomycota
201 MC 0.008 EF433981 98.3 350 Clavaria acuta SH262546.06FU Agaricales Basidiomycota
281 MC 0.008 EF434000 97.7 258 Clavaria sp. SH201752.06FU Agaricales Basidiomycota
43 MC 0.008 EF434027 100 315 Clavariaceae sp. SH218632.06FU Agaricales Basidiomycota
122 MC 0.0456  EF434098 97.7 259 Clavariaceae sp. SH201751.06FU Agaricales Basidiomycota
853 MC 0.008 HQ211947 99.4 178 Clavariaceae sp. SH203501.06FU Agaricales Basidiomycota
3000 MC 0.0456  GU234153 99.6 274 Coprinus sp. SH229041.06FU Agaricales Basidiomycota
1229 MC 0.048 GU174325 98.9 280 Dermataceae sp. SH286768.06FU Helotiales Ascomycota
798 MC 0.0456 HQ211766 99.3 285 Dothideomycetes sp. SH239019.06FU Capnodiales Ascomycota
2837 MC 0.008 EF434102 97.3 264 Dothideomycetes sp. SH227703.06FU Ascomycota
1676 MC 0.0456 AM901816 99.2 245 Dothiorella sp. SH195688.06FU Botryosphaeriales Ascomycota
602 MC 0.0456  GU083075 97.8 277 ectomycorrhizal fungus SH209187.06FU Helotiales Ascomycota
3427 MC 0.035 GU998263 98.6 280 ectomycorrhizal fungus SH208255.06FU Helotiales Ascomycota
634 MC 0.0456  AY112924 99.4 330 ericoid mycorrhizal fungus SH113701.05FU Sebacinales Basidiomycota
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APPENDICES

Ambient snow Increased snow depth

1%
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0%
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Order
Dry + Moist

M Agaricales M Thelephorales b Russulales B Cantharellales
M Sebacinales M Boletales b Atheliales

8
B% 16% 10%

30%

Genera
Dry + Moist

0y

8%
M Cortinarius W Tomentella WInocybe W Russula W Sistotrema
M Hebeloma ilaccaria ® Other (less than 5% per taxa)

Functional traits
Dry + Moist

0% 4%
23%
33%
63%
77%

M CS,MDS ® MDF,L i Not determined

S4.1. Total ECM fungal sequence counts, classified by taxonomic and functional traits, comparing
ambient snow with increased snow depth plots. The legend for each pair of graphics is organized by
colors disposed in clockwise. Abbreviations are C: contact, S: short-distance, MDS: medium-distance
smooth, MDF: medium-distance fringe, L: long-distance
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S4.2. Non-metric multidimensional scaling (NMDS) ordination plots of basidiomycete ECM fungal
communities from the ambient and increased snow depth plots based on OTU presence-absence
primary matrix, and taxonomic and extramatrical mycelium groups in: a) the whole community (dry
and moist tundra) with final stress and instability of 0.1207 < 0.00001, respectively, axis 1: r2 = 0.569,
axis 2: r2 = 0.263, total r2 = 0.832, orthogonality = 98.2%. MRPP analysis: p = 0.0000027, A= 0.1202. b)
The moist tundra with a final stress and instability of 0.0621 and < 0.00001, respectively, axis 1: r2 =
0.613, axis 2: r2 = 0.309, total r2 = 0.922, orthogonality = 95.4%. MRPP analysis: p = 0.0017, A =
0.1254. c) The dry tundra, final stress and instability of 0.1239 and < 0.00001, respectively, axis 1: r2 =
0.550, axis 2: r2 = 0.158, total r2 = 0.708, orthogonality = 96.3%. MRPP analysis: p = 0.0191, A=
0.0442S. Vectors with |r|> 0.5 are represented on the ordination plot. Abbreviations are C= contact
hyphal exploration type (ET), S = short-distance ET, MDS = medium-distance ET, Hi: hydrophilic
hyphae.
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S4.3. Average OTU richness per ECM fungi hyphal exploration groups in dry and moist tundra types
of the communities with ambient (left) and increased snow depth (right). Abbreviations are C: ambient
snow, S: increased snow depth, DC: dry tundra ambient snow, DS: dry tundra increased snow depth,
MC: moist tundra ambient snow, MS: moist tundra increased snow depth, MDS: medium-distance
smooth, MDF: medium-distance fringe. *Significant treatment effect (a = 0.05).
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S4.4. Indicator OTUs (resultant from indicator species analysis, a = 0.05) per treatment (correlated site), with classification, similarity and origin of the
reference sequence. Legend — Dry heath tundra with ambient snow, MC: Moist acidic tussock tundra with ambient snow, MS: Moist acidic tundra with
increased snow depth.

OTU  Correlated site Kadljalg et al. (2013) and UNITE classification Similarity (%) Best match sequence origin
473 DC Tomentella sp. (JX630707) 97.4 Happy Valley, AK
6290 DC Tomentella sp. (UDB018363) 924 North India
6579 DC Tomentella sp. (JX630707) 95.3 Happy Valley, AK
6686 DC Tomentella sp. (F1581421) 95.6 China: southwestern alpine meadow
8011 DC SH108139.05FU Tomentella sp. (HQ211689) 93.8 Toolik Lake, AK
6073 MC SH106684.05FU Tomentella sp. (EF218830) 96.5 British Columbia Interior Cedar Hemlock Forest, Canada
1991 MC Tomentella sp. (JQ347212) 97.8 Subalpine medow, China
55 MC Tomentella sp. (JX630431) 97.5 Thule, Greenland
12782 MC Tomentella sp. 33E (FN687652) 95.2 Mid alpine environment, Sweden
1354 MC Tomentella sp. (JX630589) 100 Prince Patrick Island, Canada
12656 MC SH103086.05FU Tomentella badia (JQ711987) 93.6 BC, Canada
251 MC SH108158.05FU Tomentella sp. (JF304372) 97.6 North America Arctic Transect
390 MC SH166458.05FU Cortinarius huronensis (UDB015917) 100 Kilingi-N6mme, Estonia
80 MC SH105172.05FU Cortinarius cf. flos-paludis (FJ039560) 98.1 Canada
1030 MC SH099601.05FU Inocybe leiocephala (AM882793) 99.2 Sweden
872 MC SH111588.05FU Inocybe nitidiuscula (HQ604382) 95.4 BC, Canada?
301 MC SH102330.05FU Russula renidens (UDB011117) 99.1 Kilpisjarvi, Finland
828 MC SH164699.05FU Lactarius torminosus (UDB011509) 99.4 Estonia
10373 MS Laccaria sp. (3X630414) 97.9 Ellef Ringnes Island, Canada

328 MS Inocybe sp. (IX630878) 96.8 Baffin Island, Canada
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MS
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SH105206.05FU Cortinarius sp. 17C (FN687635)
SH101144.05FU Russula sp. (HQ212276)
SH101328.05FU Alnicola sp. (FJ197860)
SH101328.05FU Alnicola sp. (FJ197860)
SH101328.05FU Alnicola sp. (FJ197860)

SH112490.05FU Tomentella lapida (JQ724049)
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Sweden
Toolik Lake, AK
Primary successional glacier foreland soil, Austria
Primary successional glacier foreland soil, Austria
Primary successional glacier foreland soil, Austria
Natural/naturalized willow site, Sweden
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S4.5. Paired correlation of OTU richness and sequence abundance (for 5 replicates) between the genera with higher richness, and between grouped hyphal
Legend — C: contact, S: short-distance ET, MDS:

exploration types (ET). Color code: white: ambient snow plots; grey: increased snow depth plots.
medium-distance smooth ET, MDF: medium-distance fringe ET, L: long-distance ET. In bold lettering significant effect (o = 0.05).
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Arctic Alaska ectomycorrhizal fungal diversity. From top left: Inocybe flavella,
Cortinarius delibutus, Leccinum variicolor, Boletus edulis. From bottom left:
Russula aff. bicolor, Cortinarius aff. aurantiobasis.
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