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Supplementary file 1: Additional specimens and sequences examined
Hydnum cremeoalbum Liimat. & Niskanen sp. nov.

Additional specimens: CHINA. CHONGQING: Nanchuan County, Jinfo Mountain. XB-1. HKAS:92345, GenBank KU612619; Hainan. Zeng 452. HKAS:93258, GenBank KU612618. JAPAN. HIROSHIMA: Hatsukaichi. 28 Sep 2013, K. Kaijyo. TUMH60741, GenBank AB906679; HYOGO: Kobe. 13 Oct 2010, Koutoku. TUMH40462, GenBank AB906674; TOTTORI: Saihaku. 03 Nov 2009, Y. Ando.TUMH60739, GenBank AB906677; Tottori City. 21 Oct 2013, K. Yanaga. TUMH60742, GenBank AB906680.

Hydnum repandum L., Sp. pl. 2: 1178 (1753)

Additional specimens and sequences: ANDORRA. MPM-2996, GenBank AJ547888. DENMARK. SJAELLAND: Lille Boegeskov. MC01-527, GenBank AJ889949; NZ: Gribskov. KF02-02, GenBank AJ889978; under Fagus, 26 Sep 2006, R. Kjøller RK06-24, UNITE no. UDB001479. ESTONIA. SAARE MAAKOND: Lümanda vald. 17 Sep 2007, V. Liiv. TU:106090, UNITE UDB011499; 28 Sep 2011, V. Liiv. TU:118216, UNITE UDB015401; 29 Oct 2007, V. Liiv. TU:106107, UNITE UDB015777; 30 Oct 2007, V. Liiv. TU:106126, UNITE UDB015778; HIIU MAAKOND: Emmaste vald. 15 Aug 2012, V. Liiv. TU:118659, UNITE UDB018053. FINLAND. ETELÄ-HÄME: Hollola, Tiilikangas, near the bog Rätäksuo. Mesic, mixed forest (Picea abies, Populus tremula and Betula), 26 Oct 2008, ss. Laine TN08-139. H:6008027: POHJOIS-SAVO: Vehmersalmi, Räsälä, Hepojärvi NE, Heposuo. A rather old spruce dominated coniferous forest with some Betula, 02 Oct 2004, J. Ruotsalainen 6700. TUR, GenBank KX388655; UUSIMAA: Espoo, Luukki recreation area, in the neighbouring areas of the dirt road to the pond Hauklampi. Submesic Picea abies dominated forest with some Pinus sylvestris and Betula, 26 Oct 2008, K. Liimatainen & T. Niskanen 08-138. H:6008026; Helsinki, Kumpula, Arabia-Toukola. On ground in oak woodland, among tall grass, 03 Nov 1996, T. Niemelä 6072. H, GenBank KX388652; VARSINAIS-SUOMI: Karjaa, Mustio, Kohagen. Herb-rich Picea abies forest with some Corylus avellana, Quercus robur, Betula and Populus tremula, under Populus tremula, 02 Sep 2008, K. Liimatainen & T. Niskanen 08-042. H:6001935; Kisko, W side of the lake Määrjärvi, S of Multsilta and Pakkala, W side of the road Multasillantie (Iso-Sorro). Herb-rich submesic to partly damp spruce forest (Picea abies) with some Betula, Populus tremula and Pinus sylvestris, on rich to calcareous ground, 19 Aug 2007, K. Liimatainen & T. Niskanen 07-085. H:6001840, GenBank KX388654. GERMANY. KR 9177, GenBank KU612575; Yang M21. HKAS:93253, GenBank KU612581. SWEDEN. UPPLAND. 2007, I. Kytövuori 07-1498. H, GenBank KX388651. SLOVENIA. Kalič. Fagus sylvatica, Abies alba, Acer pseudoplatanus, GIS 1342. LJF, GenBank AJ547874; Žaga-Rog, Rajhenavski Rog virgin forest. Abies alba, Fagus sylvatica, GIS 1344. LJF, GenBank AJ547875; Velike Lašče. Picea abies, Fagus sylvatica, GIS 1337. LJF, GenBank AJ547871; 161209B, GenBank KU612580; 161209A, GenBank KU612578; 231109B, GenBank KU612577; 251209, GenBank KU612579; 031209C, GenBank KU612576; 031209A, GenBank KU612574. VENEZUELA. Ectomycorrhizal root tip, host Pakaraimaea dipterocarpacea, BM03M19, GenBank JQ063050.

Hydnum boreorepandum Niskanen, Liimat. & Niemelä sp. nov.

Additional specimens and sequences: CHINA. JILIN: Antu County, Changbai Mountain. Yang 5120. HKAS:54416, GenBank KU612583. FINLAND. VARSINAIS-SUOMI: Lohja, Pohjola, Corylus, Picea, June 2015, R. Vesala, soil fungal DNA, GenBank MG052926. SATAKUNTA: Viljakkala, Inkula. In mossy spruce forest, 19 Aug 1979, T. Niemelä 1679. H, GenBank KX388658; H:6001751, GenBank GU373488. SWEDEN. ÖSTERSUND: Sandviken, Fillstabäcken Nature Reserve. Wang 3596. HKAS:92333, GenBank KU612582.
Hydnum neorepandum Niskanen & Liimat. sp. nov.

Additional specimens and sequences: CANADA. NEWFOUNDLAND AND LABRADOR: west coast, Gros Morne National Park, W side of Lomond river, hiking trail to Stuckless pond, mesic to moist coniferous (Abies balsamea, Picea) forest with some Betula, on calcareous ground, 20 Sep 2007, K. Liimatainen & T. Niskanen 07-263. H; 15 Sep 2010, K. Liimatainen & T. Niskanen 10-086. H, GenBank KX388660. USA. CALIFORNIA. Ectomycorrhizal root tip, Pinus muricata, GenBank GU180269.

Hydnum repando-orientale Liimat. & Niskanen sp. nov.
Additional specimens: JAPAN. HYOGO: Kobe. 23 Oct 2010, K. Yanaga. TUMH60744, GenBank AB906682; TOTTORI: Tottori. 27 Oct 2010, H. Suhara. TUMH60743, GenBank AB906681; 20 Oct 2013, T. Sakuno. TUMH60746, GenBank AB906684; 21 Oct 2013, K. Yanaga. TUMH60747, GenBank AB906685.

Hydnum slovenicum Liimat. & Niskanen sp. nov.

Additional specimens: SLOVENIA. Ilova Gora. Picea abies, GIS 1324. LJF, GenBank AJ547869. POLICA: Grosuplje. Picea abies, Fagus sylvatica, GIS 1340. LJF, GenBank AJ547884.

Hydnum subolympicum Liimat. & Niskanen. sp. nov.

Additional specimens: CANADA. NEWFOUNDLAND AND LABRADOR: Near Humber Village, trail to Barry’s Lookout, mature secondary growth of Betula papyrifera and B. alleghaniensis, also with Cantharellus amethysteus, 25 Aug 2010, A. Voitk 10.08.25.av01. DAOM744369, GenBank MH174258. Gros Morne National Park, Trail to Stanleyville, mixed coniferous forest, 25 Sep 2009, A. Voitk 09.09.25.av09. DAOM744370, GenBank MH174259. QUÈBEC: St Augustin, GenBank KM406979. USA. INDIANA: Porter County. E.R. Ewald 67, F1188765, GenBank KU612599. NORTH CAROLINA: Highlands, Highlands Biological Station, in mixed forest with Tsuga canadensis and Rhododendron maximum, 28 Jul 2003, R. Baird REB-39. MSU, GenBank JX093561.
Hydnum jussii Niskanen, Liimat. & Kytöv sp. nov.

Additional specimen: TIBET. Leiwuqi County, Binda. Yang4390. HKAS:45769, GenBank KU612547.

Hydnum mulsicolor Liimat. & Niskanen sp. nov.

Additional specimens and sequences: FINLAND. VARSINAIS-SUOMI: Bromarv, Solböle, Fagus plantation with some Picea and Corylus, June 2015, T. Niskanen, soil fungal DNA, GenBank MG052920. Karjalohja, Kattelus, mixed forest, under Corylus, June 2015, T. Niskanen, soil fungal DNA, GenBank MG052921. Kemiö, Purunpää, Quercus, Picea, Corylus, July 2013, T. Niskanen, soil fungal DNA, GenBank MG052925. Lohja, Karkalinniemi, Under Corylus, June 2015, R. Vesala, soil fungal DNA, GenBank MG052922. Vihti, Ylestalo, under Corylus, close also Picea, June 2015, R. Vesala, soil fungal DNA, GenBank MG052924. UUSIMAA: Inkoo, Rövass, mixed deciduous forest, under Tilia June 2015, R. Vesala, soil fungal DNA, GenBank MG052923. SLOVENIA. Žaga-Rog, Rajhenavski Rog virgin forest. Abies alba, Fagus sylvatica, GIS 1332. LJF, GenBank AJ547868; 231109, GenBank KU612545. SWIZERLAND. 20 Oct 2012, L. Beenken 9051, GenBank KX086216. USA. OHIO. Ectomycorrhizal root tip, mixed deciduous forest, clone morpho 789, GenBank HE820690. TENNESSEE: Great Smoky Mountains National Park, Grapeyard Ridge Trail. 6 Aug 2009, R. Baird REB-341. MSU, GenBank JX093560.

Hydnum rufescens Pers., Observ. mycol. (Lipsiae) 2: 95 (1800) [1799]

Additional specimens: DENMARK. MZ: Lille Bogeskov. Under Fagus, 18 Sep 2001, M. Christensen MC01-526. UNITE UDB001465. ESTONIA. HIIUMAA: Pihla-Kaibald Nat. Res., SW of Kärdla, Mäeselja old nemoral forest. On ground in mixed, herb-rich forest, under Corylus, 10 Sep 2004, T. Niemelä 7839. H, GenBank KX388656. TARTU MAAKOND: Meeksi vald. 01 Sep 2014, V. Liiv. TU:118951, UNITE UDB023515. FINLAND. POHJOIS-SAVO: Kuopio, Pitkälahti, Matkasjärvi, Nature Reserve. Picea abies dominated forest, 27 Oct 2004, J. Ruotsalainen 6882. TUR; Puijo, Satulanotko E. Picea abies dominated forest, 27 Oct 2004, J. Ruotsalainen 6887. TUR; Satulannotko NE. Picea abies dominated forest, 14 Oct 2005, J. Ruotsalainen 7176. TUR, GenBank KX388689; UUSIMAA. 2012, K. Liimatainen & T. Niskanen 12-044. H, GenBank KX388653; VARSINAIS-SUOMI: Tammisaari, Tenhola, Solböle, Lökudd. Tilia cordata plantation, 19 Sep 2005, M. Korhonen 14238. H, GenBank KX388690. NORWAY. NORD-TRØNDELAG: Gjørasvika, Leksvik. Mixed wood on bare and rich ground, wth Corylus, Picea, Ulmus, 3 Sep 2009, K. Hansen & I. Olariaga. S:156660, GenBank MH169349. PORTUGAL. TRAS OS MONTES: Macedo de Cavaleiros. Under Quercus pyrenaica in a slope on acidic soil, 14 Nov 2007, I. Olariaga. BIO:Fungi:12760, GenBank HE611088. SLOVENIA. ILOVCE: Idrija. Picea abies, Fagus sylvatica, GIS 1330. LJF, GenBank AJ547872. SPAIN. Madrid. MA-fungi 3644, GenBank AJ547880. Mycorrhizal root tip, host Quercus petraea, LM181, GenBank KM576413. SWEDEN. SKÅNE: Söderåsen National Park, Kvärkabäcken. Under Fagus sylvatica on rich ground, 14 Oct. 2014, I. Olariaga IO.14.225. UPS, GenBank MH169350; VRM. 2007, I. Kytövuori 07-1396. H, GenBank KX388673. UNITED KINGDOM. 14 Sep 2006, R. Kjøller LM-21, UNITE UDB002423.

Hydnum subrufescens Niskanen & Liimat. sp. nov.

Additional specimens: USA. ILLINOIS: Cook County. E.K. Karczynski 42, F1188749, GenBank KU612535; WISCONSIN: Walworth County, LaGrange east loop. ss. Li 31, F1125199, GenBank KU612534.

Hydnum oregonense Norvell, Liimat. & Niskanen sp. nov.

Additional specimens and sequences: USA. CALIFORNIA: Mendocino, Ecological Staircase. Mycorrhizal Pinus muricata (Bishop pine) root tips, clone HVM61, GenBank KF879509; Wang 3312, GenBank KU612606. OREGON. Pseudotsuga menziesii forest soil, Piloderma mat, clone FOM_b01, GenBank HM488539. Benton County, Green Peak. Pseudotsuga menziesii, Acer circinatum, PNW-MS g2011128m2-09 (OSC), GenBank AJ534973. 

Hydnum cf. umbilicatum
Additional specimens: EURASIA: CHINA. JILIN: Antu County, Changbai Mountain. HMJAU5985, GenBank KU612602. FINLAND. ETELÄ-HÄME: Tammela, Syrjä. Spruce dominated forest with Pinus and Betula, 14 Aug 2000, P. Heinonen 838-2000. TUR; PERÄ-POHJANMAA: Rovaniemi, Pisavaara, Strict Nature Reserve, Sorvanulkki. Spruce forest with Sphagnum girgensohnii and ss. squarrosum, 31 Aug 2003, T. Niemelä 7612. H, GenBank KX388674; VARSINAIS-SUOMI, Kisko, S of the lake Määrjärvi, Aitsaari, near the pond Vähä Myllylammi. Damp spruce (Picea abies) forest, in Sphagnum, 22 Jul 2007, T. Niskanen 07-024. H:6003706 (H), GenBank KX388672. 
EASTERN NORTH AMERICA: CANADA. NEWFOUNDLAND AND LABRADOR: West coast, Gros Morne National Park, W side of Lomond River, hiking trail to Stuckless Pond. Mesic to damp coniferous forest (Abies balsamea, Picea) with some Betula, on calcareous ground, 20 Sep 2007, T. Niskanen 07-245. H:7000907, GenBank KX388676; QUÈBEC, Pointe-au-Chene. Coniferous dominated forest (hemlock, Abies, Betula), 24 Sep 2010, T. Niskanen 10-137. H, GenBank KX388675. USA. TENNESSEE. 60288. TENN, GenBank FJ596770.
WESTERN NORTH AMERICA: CANADA. BRITISH COLUMBIA. UBC:F19678, GenBank HM240528; 25 Oct 2014, UBC:F28405, GenBank KP454006. USA. WASHINGTON: Olympic Peninsula, Olympic National Park, surroundings of Sol Duck camp ground. Coniferous forest (Tsuga heterophylla, Pseudotsuga mentziesii), 06 Oct 2007, T. Niskanen 07-417. H:7001054, GenBank KX388679. Snohomish County, Mt. Baker-Snoqualmie National Forest, Boardman Lake trail. 14 Sep 2010, J.F. Ammirati 13464. WTU, GenBank KX388677; Boardman Lake trail. Tsuga heterophylla dominated forest, 05 Oct 2009, J.F. Ammirati & T. Niskanen 09-064. H, GenBank KX388678

CENTRAL EUROPE: GERMANY. Yang M22. HKAS:93254, GenBank KU612604; Yang M31, HKAS:93255, GenBank KU612605; Yang 4993, HKAS:56491, GenBank KU612603. SLOVENIA. Grajski Borst, GIS 1327. LJF, GenBank AJ535304.

Hydnum melitosarx Ruots., Huhtinen, Olariaga, Niskanen, Liimat. & Ammirati sp. nov.

Additional specimens and sequences: ANDORRA. ESTANY DE ENGOLATERS: El Serrat. Under Pinus sylvestris with Betula, 16 Oct 2002, M.P. Nuñez & T. Grebenc, MA-Fungi:47728, GenBank AJ547889. CANADA. F31254, UNITE UDB024843. CHINA. HEILONGJIANG: Yichun county, Tangwang River Nature reserve. Shi 585. HKAS:92339, GenBank KU612537; JILIN: Antu county, Changbai Mountain. Shi 468. HKAS:92338, GenBank KU612538; Li 1388. HKAS:56228, GenBank KU612540. ESTONIA. HIIU MAAKOND: Pühalepa vald. 25 Sep 2008, V. Liiv. TU:106518, UNITE UDB019722; Järvselja Forest. P047, GenBank FN669210; SAARE MAAKOND: Kihelkonna vald. 29 Oct 2007, V. Liiv. TU:106111, UNITE UDB011505; TARTU MAAKOND: Meeksi vald. Ectomycorrhiza sample, UNITE UDB005189; VALGA MAAKOND: Sangaste vald. 12 Sep 2015, B. Wasstorp. TU:109445, UNITE UDB024358. FINLAND. AHVENANMAA: Finström, Husö, mixed deciduous forest, under Quercus, near also Corylus, Oct 2014, K. Liimatainen & T. Niskanen, soil fungal DNA, GenBank MG052927. UUSIMAA: Porvoo, Ekudden, under Quercus, near also Corylus, Tilia, Picea, Oct 2014, K. Liimatainen & T. Niskanen, soil fungal DNA, GenBank MG052928. VARSINAIS-SUOMI: Lohja, Karkaliniemi, Corylus, Picea, June 2015, R. Vesala, soil fungal DNA, GenBank MG052930. ETELÄ-HÄME: Luopioinen, Kuohijoki, under Tilia, mixed forest, June 2015, R. Vesala, soil fungal DNA, GenBank MG052929. POHJOIS-KARJALA: Juankoski. Coniferous forest (Pinus, Picea), on calcareous ground, 2004, J. Ruotsalainen 6715. TUR, GenBank KX388684. SLOVENIA. Idrija. Picea abies, Fagus sylvatica, Acer pseudoplatanus, GIS 1323. LJF, GenBank AJ547866; Velike Lasce. Picea abies, Pinus sylvestris, Fagus sylvatica, Quercus sp, GIS 1333. LJF, GenBank AJ535305. SWEDEN. GOTLAND: Kräklingbo, Upstaigs urskog. Old-growth Pinus and Picea forest, on calcareous ground, 24 Sep 2009, K. Hansen & I. Olariaga. S:F156585, GenBank MH169346; JÄMTLAND: Östersund, Rånnaasen naturreservat. Under Pinus and Picea on rich ground, 30 Aug 2009, K. Hansen & I. Olariaga. S:F156613, GenBank MH169345; Östersund, Sandviken, Fillstabäcken Nature Reserve. Wang 3598. HKAS:92337, GenBank KU612539. TIBET. Changdu county, Lamei. Feng 1423. HKAS:82529, GenBank KU612541; Jiangda county, Guopubaizong Mountain. Feng 609. HKAS:57338, KU612542. UNITED KINGDOM. Woodland (Picea), among mosses, 2011, N.W. Legon.  K:176869, GenBank KX388685.
