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Table S1. Characteristics of the arctic and temperate samples sequenced (all projects/sampling date from 2003-2011).

Number of pyrosequences

UQ
3 5 S 3
£ % £ 3
+— Q =
Project (Years) Location® Salinity® ;’ 2 Depth© 3, § Raw Post-Filter Fungi (%) Accession Reference
Arctic Samples
AMCE (2003-10) CB/A.GUIf  Marine 11 SCM S DNA 173,549 108,679  2,791(2.57) SRA029114  Comeau et al., 2011
AMELD (2008) Lake A Freshw 8 M 1+S DNA 70,330 14,741 49(0.33)
Marine 4 38,110 7,040 51(0.72)
SRA057195 Charvet et al., 2012
I ) Lake A FreshW 4 " . DNA 58,170 29,325 29 (0.10)
Marine 1 7,960 3,860 6 (0.16)
ANITA (2007) CB Marine 11 4 M L Both 143,779 93,061 1,226 (1.32) PRINA217362  Comeau etal.,
ArcticNet (2010) BaffinB Marine 1° 1  SCM S DNA 46,600 28,499 15(0.05) PRINA284115 unpubl.
Luddi I
ArcticNet (2011) varied Marine 5 5  SCM L DNA 48,242 40,192 113(0.28)  SRP058096 “dngi:?t:ee; ey
AOS (2005-11) ArcticSeas  Marine 36 20 M L+ DNA 429492 303235 2,378(0.78) SRP040734 13T azr:)‘iéove‘oy'
ASID (2008) A.Gulf Ice 12 5 - L+S  DNA 97,489 21,829 383(1.75) SRA054160 Comeau et al., 2013
o DNA 126,829 45,296 788 (1.74)
, RNA 126,286 63,927 353 (0.55) .
CFL (2007-8) A.Gulf Marine 48 12 s L+S DNA 133,284 35414 5369 (15.16) PRINA283142 Lovejoy, unpubl.
RNA 143,141 76,400 1,723 (2.26)
Char Lake (2009) Charlake  Fresh 1 1 sf L  DNA 7,613 4,676 8(0.17) SRR2075391 Cha:::‘;ﬁ: al.
. L 138,658 64,159 882 (1.37) Thaler and Lovejoy,
ICESCAPES (2010) Ber/Chuk  Marine 23 12 sf s N 25,251 263 (0.53) SRP029300 oS
MALINA (2009) CB Marine 24 6 M S DNA 272,260 113,342 417(0.37) SRA063446  Monier et al., 2013
Ward Hunt Lake WH Is| Fresh 11 sf L DNA 7,534 4,714 1(0.02) SRP027540  Charvet et al., 2014

(2009)



Temperate Samples

AquaMN MIST . L 156,033 62,875 5(<0.01) PRINA289000 L
(2010) Magdlsl — Marine 326 Sf s RNA 550979 109,328 9(<0.01) PRINA288997 Pequin, 2015
AgquaMN seasonal . Péquin et al.,
(2009) Magd Isl Marine 10 1 Sf L+S DNA 106,797 31,657 118 (0.37) SRP043016 submitted
CHONe (2009) ScotianS Marine 7 7 SCM L DNA 67,168 55,889 4,185 (7.49) SRP058096 Dasilva et al., 2014
CHONe (2010A) Gulf of M Marine 24 6 M S DNA 118,407 72,960 i (i) Dasilva, 2014
RNA 106,041 57,036 0 SRP040423
. L 255,484 55,717 147 (0.26) .
CHONe (2010B) Gulf of M Marine 44 4 M S RNA 244,633 82,248 397 (0.48) Lovejoy, unpubl.
Vincent and
Lake Tahoe (2011) CA/NV Fresh 12 4 M S DNA 136,824 81,677 1,531 (1.87) PRINA288969 .
Lovejoy, unpubl.
Totals - - 319 103 - - - 3,651,419 1,717,227 23,263 (1.35)

aA.Gulf, Amundsen Gulf; BaffinB, Baffin Bay; Ber/Chuk, Bering Strait+Chukchi Sea; CA/NV, California/Nevada; CB, Canada Basin (including Beaufort Sea);
Gulf of M, Gulf of Maine; Magd Isl, Magdalene Islands; ScotianS, Scotian Shelf; WH Isl, Ward Hunt Island.

bFreshW, freshwater.

‘M, multiple depths; Sf, surface waters (0.5-12 m); SCM, subsurface chlorophyll @ maximum.

dL, large size-fraction (3-50 um); S, small size-fraction (0.2-3 um).

*This one sample was selected for a GS-FLX+ long-read chemistry test.
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Table S2

level
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rankiD
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taxon

Root

Eukaryota
Fungi/Metazoa
Fungi
Chytridiomycota
Chytridiomycetes
Chytridiales_sp.PL70
Chytridium
Cladochytrium
Geranomyces
Lacustromyces
Powellomycetes
Rhizophlyctis
Rhizophydium
Spizellomyces
unclassified
Monoblepharidomycetes
Monoblepharis
unclassified
unclassified
Cryptomycota
Rozella

Rozella
Dikarya(Ascomycota)
Dothideomycetes
Aureobasidium
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23263
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121
20
2
13
6
140
15
2055
176
381

19
19
379
379
379
5439
3226
982

. Taxonomic breakdowns for all groups of arctic and temperate samples sequenced (FW, freshwater; SW, seawater).
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Temperate
1531 4755
1531 4755
1516 4744
1483 4743
1131 22
1120 15
99 1
11 3
2 0
13 0
6 0
139 0
15 0
353 0
176 0
306 11
1 0
1 0
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50 61
14 8

SW_Lagoon
132
132
126
121

N NN O OO OO0OOO PO OOOOER O u um

bR W
= O



A OO0 OO U1 OO LT OY LT O UT OO LT O OO O LT OO OO Oy OO O OO O

0.1.8.1.4.3.2
0.1.8.1.4.3.3
0.1.8.1.43.4
0.1.8.1.4.35
0.1.8.1.4.3.7
0.1.8.1.4.3.8
0.1.8.1.4.3.9
0.1.8.1.4.3.10
0.1.8.1.4.4
0.1.8.1.4.45
0.1.8.1.4.4.6
0.1.8.1.4.4.7
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0.1.8.1.4.8.2
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0.1.8.14.11.1
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0.1.8.14.12.1
0.1.8.1.4.14
0.1.8.1.4.141
0.1.8.1.4.14.2
0.1.8.1.4.144
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0.1.8.1.4.16.8
0.1.8.1.4.16.9
0.1.8.1.4.16.11
0.1.8.1.4.16.13

Botryosphaeria
Cladosporium
Epicoccum
Leptosphaeria
Mycosphaerella
Rhytidhysteron
Teratosphaeria
unclassified
Eurotiomycetes
Eurotium
Talaromyces
unclassified
Leotiomycetes
Blumeria
Botryotinia
Orbiliomycetes
Orbilia
Pezizomycetes
Tuber
Saccharomycetes
Candida
Kluyveromyces
Meyerozyma
Saccharomyces
Sordariomycetes
Cordyceps
Isaria

Nectria
Neurospora
Sarocladium
unclassified
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0.1.8.1.4.18
0.1.8.1.4.18.1
0.1.8.1.4.18.2
0.1.8.1.4.19
0.1.8.1.4.19.1
0.1.8.15
0.1.8.1.5.5
0.1.8.1.5.5.1
0.1.8.1.5.7
0.1.8.1.5.7.1
0.1.8.1.5.7.3
0.1.8.1.5.8
0.1.8.1.5.8.1
0.1.8.1.5.13
0.1.8.1.5.13.2
0.1.8.1.5.13.5
0.1.8.1.6
0.1.8.1.6.1
0.1.8.1.6.1.1
0.1.8.1.8
0.1.8.1.8.1
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mitosporic_Ascomycota
Engyodontium
Mycochaetophora
unclassified

unclassified
Dikarya(Basidiomycota)
Cystobasidiomycetes
Cystobasidium
Exobasidiomycetes
Entyloma

Malassezia
Microbotryomycetes
Leucosporidium
Ustilaginomycetes
Sporisorium
unclassified
Entomophthoromycota
Entomophthoromycotina
Entomophthora

Incertae_sedis(ArcticBasalClones)

ArcticBasalClones
clone_CFL161DB09

Incertae_sedis(Mucoromycotina)

Mucoromycotina
Mucor

Incertae_sedis(Nephridiophagidae)

Nephridiophagidae
Nephridiophaga

Incertae_sedis(Olpidiaceae)

Olpidiaceae
Olpidium
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