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Fig. 23. Edible Lactifluus species in Africa. A. Our local guide with a basket full of Lactifluus species (Foumban, Cameroon). B. Cooked Lactifluus
species for sale on the market (Foumban, Cameroon). C. Lactifluus species for sale on the market (Kigoma, Tanzania). D. A variety of Lactifluus species
collected for consumption (Kigoma, Tanzania). E. Cooked Lactifluus species (Foumban, Cameroon) [Photographs by A.L. Njouonkou (B) and E. De Crop

(A, C-E)].

eaten locally, such as species from Lf. sect. Luteoli, Lf. sect.
Gerardii or Lf. sect. Tenuicystidiati (Roody 2003, Bessette 2007,
Nuytinck et al. 2020).

To our knowledge, few Lactifluus species are only occasionally
eaten in Australasia (e.g. Lf. aff. piperatus and Lf. wirrabara,
pers. comm. T. Lebel), and some are considered being poisonous
(e.g. Lf. aff. piperatus; Grgurinovic 1997). We currently have no
records of consumed Lactifluus species in northeastern South
America (T. Henkel, pers. comm.).

Bioactive secondary metabolites

Lactifluus species are known to contain bioactive secondary
metabolites in their sporocarps. Several Lactifluus species are
reported to have anti-mutagen properties, such as Lactifluus
volemus (Wasser 2002, Dai et al. 2009, Van de Putte 2012) or Lf.
vellereus (Mlinaric et al. 2004). In China, Lf. cf. vellereus contains
a highly functionalized lactarane sesquiterpene, velleratretraol,
which shows weak anti-HIV activity (Luo et al. 2009). Some
Lactifluus species appear effective as antioxidant agent due to
their bioactive compounds, such as the Asian representatives of
Lf. cf. volemus and Lf. cf. piperatus (Ferreira et al. 2009, Ozen
et al. 2011, Abdullah et al. 2012, Van de Putte 2012, Joshi et al.
2013) and the European Lf. rugatus (Sevindik 2020), Lf. vellereus
and Lf. bertillonii (Heleno et al. 2012). Lactifluus piperatus is
reported to have possibilities as a biosorbent and can be used
to remove cadmium (Cd Il) and zinc (Zn 1) ions from wastewater
(Nagy et al. 2014a, b). In Turkey, Lf. vellereus and Lf. rugatus are
used as food and as traditional medicine and respectively Dogan
et al. (2013) and Sevindik (2020) showed that they indeed have
antimicrobial properties.
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Figure S1. Overview map of the biogeographical regions used for Table
1. Biogeographic regions are based on biogeographic realms (https://
ecoregions2017.appspot.com/), with three major differences: Western
Palearctic (Western part of the Palearctic realm), Asia (Eastern part of the
Palearctic realm combined with the Indo-Malay realm), and Australasia
(Australasian realm combined with the Oceanian realm). The Palearctic
realm was spilt into Western Palearctic and Eastern Palearctic, Eastern
Palearctic and the Indo-Malay realm form together the Asia region, and
the Australasian realm is combined with the Oceania realm to form the
Australasian region.

Table S1. List of described Lactifluus species, together with the year
of description, taxonomical classification (subgenus, section), the
indication of how this taxonomical position was defined, the source(s)
of this classification, and notes.

Table S2. Extra information on the preliminary study of metabarcoding
data of the genus Lactifluus, retrieved from the GlobalFungi website.

Table S3. Overview of the results of the preliminary study of
metabarcoding data of the genus Lactifluus, retrieved from the
GlobalFungi website. Due to the generally shorter length and lower
quality of environmental sequence data, the numbers in the table are
to be considered an estimate.

Table S4. List of the putative new species found in the environmental
sequences. References of studies cited are given in S3.
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TABLE S1

Table S1. List of described Lactifluus species, together with the year of

section), the indication of how this taxonomical position was defined, the source(s) of this classification, and notes.

Name Current authors Original publication Year of Biogeographical region ~ Subgenus Section Position viatype  Position via Position vianon-type  Source Notes
description sequence morphology sequences combined
with morphology
1 7. acicularis (Van de Putte & Verbeken) Van de Putte Van e Putte ef al. (2010) 2010 Asia Lactifluus Lactifiuus yes — — Van de Putte et al. (2010)
2 Lf acrissimus (Verbeken & Van Rooij) Nuytinck Van Rooij et al. (2003) 2003 Afrotropics Lactariopsis Isolated species 1 yes — — De Cropetal. (2017)
3 Lf adustus (Rick) Delgat comb. nov. Rick (1938) 1938 Neotropics Gymnocarpi New clade 11 yes — — Delgat (unpubl. res.) Synonym of LF. russula.
4 Lf. albocinctus (Verbeken) Verbeken Verbeken et al. (2000) 2000 Afrotropics Gymnocarpi Gymnocarpi yes — — De Crop et al. (2017), Froyen (2019) Synonym of Lf. tanzanicus.
5 Lf. albomembranaceus De Wilde & Van de Putte De Cropetal. (2016) 2016 Afrotropics Gymnocarpi Gymnocarpi yes — — De Cropetal. (2016)
6 Lf. albopicri T. Lebel &L. Tegart Crous et al. (2020b) 2020 Australasia Lactifiuus Piperati yes — — Crous et al. (20200)
7 Lf allardi (Coker) De Crop Coker (1918) 1918 Nearctic Lactifluus Allardii — — yes De Cropetal. (2017)
8 Lf amazonensis (Singer) Silva-Filho & Wartchow Singer et al. (1983) 1983 Neotropics Pseudogymnocarpi  New clade 12 yes — — Delgat (unpubl. res.) Paratype sequence
9 Lf. ambicystidiatus XH. Wang Wang et al. (2015) 2015 Asia Lactifluus Ambicystidia yes - - Wang et al. (2015)

10 Lf. angustifolius (Hesler & AH. Sm.) De Crop Hesler and Smith (1979) 1979 Nearctic Lactifluus Piperati — yes — Hesler & Smith, De Crop et al. (2014)

11 Lf. angustus (R. Heim & Gooss.-Font.) Verbeken Heim (1955) 1955 Afrotropics Unclassified Unclassified — — — Verbeken & Walleyn (2010)

12 Lf. annulatoangustifolius (Beeli) Buyck Beeli (1936) 1936 Afrotropics Lactariopsis Lactariopsis — — yes De Cropetal. (2017)

13 Lf. annulatolongisporus Maba Maba et al. (20152) 2015 Afrotropics Lactariopsis Lactariopsis yes — — Maba et al. (2015a), Froyen (2019)

14 Lf. annulifer (Singer) Nuytinck Singer et al. (1983) 1983 Neotropics Lactariopsis Neotropicus — — yes De Crop et al. (2017), Duque Barbosa et al. (2020)

15 Lf. arcuatus (Murrill) Delgat Murrill (1941) 1941 Western Palearctic Lactifluus Albati yes — — Delgat et al. (2019)

16 Lf. armeniacus De Crop & Verbeken Li etal. (2016) 2016 Asia Pseudogymnocarpi  Clade 8 yes — — De Crop et al. (2017), Li et al. (2016) The original publication says that this species
belongs to Lf. subg. Rugati (working name for Lf.
subg. Pseudogymnocarpi during the study).
However, this name is not a correct name, it should
be Lf. subg. Pseudogymnocarpi.

17 Lf. arsenei (R. Heim) Verbeken Heim (1938) 1938 Afrotropics Unclassified Unclassified — — — Verbeken & Walleyn (2010)

18 Lf. atrovelutinus (J.Z. Ying) X.H. Wang Ying (1991) 1991 Asia Lactifiuus Gerardii — — yes Stubbe ef al. (2012a, b)

19 Lf. aurantiifolius (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Pseudogymnocarpi  Aurantiifoli yes - — De Cropetal. (2017)

20 Lf. aurantiorugosus S4 & Wartchow Séand Wartchow (2013) 2013 Neotropics Unclassified Unclassified — — — Saetal. (2013) No sequence available and position in new
classification unsure.

21 Lf, aurantiotinctus Kropp Kropp (2016) 2016 Australasia Lactariopsis Clade5 yes — — Kropp (2016)

22 Lf aureifolius (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Edules — — yes Verbeken & Walleyn (2010), De Crop et al. (2017)

23 Lf. auriculiformis Verbeken & Hampe De Cropetal. (2018) 2018 Asia Lactifluus Gerardii yes — — De Cropetal. (2018)

24 Lf. austropiperatus T. Lebel &L. Tegart Crous et al. (2020b) 2020 Australasia Lactifiuus Piperati yes — — Crous et al. (20200)

25 L1, austrovolemus (Hongo) Verbeken Hongo (1973) 1973 Australasia Lactifluus Lactifiuus - yes - Verbeken et al. (2012)

26 L1, batistae Wartchow, J.L. Bezerra & M. Cavalc. Wartchow et al. (2013) 2013 Neotropics Unclassified Unclassified — — — Wartchow et al. (2013) No sequence available and position in new
classification unsure.

27 L. bertillonii (Neuhoff ex Z. Schaef.) Verbeken Schaefer (1979) 1979 Western Palearctic Lactariopsis Albati — — yes De Cropetal. (2017)

28 Lf. bhandaryi Verbeken & De Crop De Cropetal. (2018) 2018 Asia Lactifiuus Gerardii yes — — De Cropetal. (2018)

29 Lf. bicapillus Lescroart & De Crop De Cropetal. (2019) 2019 Afrotropics Pseudogymnocarpi  Xerampelini yes — — De Cropetal. (2017), De Crop et al. (2019)

30 L. bicolor (Massee) Verbeken Massee (1914) 1914 Asia Lactifiuus Gerardii yes — — Stubbe ef al. (2012a,b) Epitype sequence

31 L1, brachystegiae (Verbeken & C. Sharp) Verbeken Verbeken et al. (2000) 2000 Afrotropics Lactariopsis Clade 5 yes — — De Cropetal. (2017)

32 L. brasiliensis (Singer) Silva-Filho&Wartchow Singer et al. (1983) 1983 Neotropics Pseudogymnocarpi  Polysphaerophori ~ — yes — Delgat (unpubl. res.)

33 Lf. braunii (Rick) Silva-Filho & Wartchow Rick (1930) 1930 Neotropics Unclassified Unclassified — — — Silva-Filho & Warthcow (2019)

34 Lf, brunellus (SLL. Mill,, Aime & T.W. Henkel) De Crop Miller et al. (2002) 2002 Neotropics Gymnocarpi Isolated species 6 — — yes Miller et al. (2002), De Crop et al. (2017)

35 Lf. brunneocarpus Maba Maba et al. (20152) 2015 Afrotropics Lactariopsis Russulopsidei yes — — Maba et al. (2015a), Froyen (2019)

36 Lf. brunneoviolascens (Bon) Verbeken Bon (1971) 1971 Western Palearctic Gymnocarpi Gymnocarpi — — yes De Cropetal. (2017)

37 Lf, brunnescens (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Gymnocarpi Phiebonemi — — yes Verbeken & Walleyn (2010), De Crop et l. (2017)

38 Lf. burkinabei Maba Maba ef al. (20158) 2015 Afrotropics Insufficiently known  Insufficiently known  yes — — Maba et al. (2015a), Froyen (2019)

39 Lf. caatingae S4 & Wartchow Saetal. (2019) 2019 Neotropics Lactariopsis Neotropicus yes — — Dugue Barbosa et al. (2020)

40 Lf. caeruleitinctus (Murrill) Delgat Murrill (1939) 1939 Western Palearctic Lactariopsis Albati — — yes Delgat et al. (2019)

41 LF. caliendrifer Froyen & De Crop Dierickx et al. (2019) 2019 Asia Gymnocarpi Luteoli yes — — Dierickx et al. (2019)

42 Lf. caperatus (R. Heim & Gooss.-Font.) Verbeken Heim (1955) 1955 Afrotropics Unclassified Unclassified — — — Verbeken & Walleyn (2010)

43 L1, caribaeus (Pegler) Verbeken Pegler and Fiard (1979) 1979 Neotropics Gymnocarpi Nebulosi yes — — De Crop et al. (2017), Delgat et al. (2020)

44 Lf. carmineus (Verbeken & Walleyn) Verbeken Verbeken et al. (2000) 2000 Afrotropics Pseudogymnocarpi  Rubroviolascentini  yes — — De Cropetal. (2017)

45 Lf. catarinensis J. Dugue, M.A. Neves & M. Jaegger Duque Barbosa et al. (2020) 2020 Neotropics Lactariopsis Neotropicus yes — — Duque Barbosa et al. (2020)

46 L1, ceraceus Delgat & M. Roy Crous (2017) 2017 Neotropics Pseudogymnocarpi  New clade 12 yes — — Crous (2017)

47 Lf. chamaeleontinus (R. Heim) Verbeken Heim (1955) 1955 Afrotropics Lactariopsis Lactariopsis — — yes Verbeken & Walleyn (2010), De Crop et al. (2017)

48 L1, chiapanensis (Montoya, Bandala-Mufioz & Guzman) De Crop  Montoya et al. (1996) 1996 Neotropics Gymnocarpi Nebulosi — — yes De Crop et al. (2017), Delgat et al. (2020)

49 Lf. chrysocarpus E. S. Popov et O. V. Morozova Morozova et al. (2013) 2013 Asia Lactariopsis Clade 4 yes — — De Cropetal. (2017)

50 Lf. claricolor (R. Heim) Verbeken Heim (1938) 1938 Afrotropics Unclassified Unclassified — — — Verbeken & Walleyn (2010)

51 Lf. clarkeae (Cleland) Verbeken Cleland (1927) 1927 Australasia Gymnocarpi Tomentosi — — yes Verbeken et al. (2010), De Crop et al. (2017)

52 Lf. coccolobae (0. K. Miller & Lodge) Delgat Miller etal. (2000) 2000 Neotropics Gymnocarpi Nebulosi yes — — Delgat et al. (2020)

53 Lf. cocosmus (Van de Putte & De Kesel) Van de Putte Van de Putte et al. (2009) 2000 Afrotropics Lactariopsis Isolated species 2 yes — — De Cropetal. (2017)

54 Lf. conchatulus (Stubbe & H.T. Le) Stubbe Stubbe et al. (2012) 2012 Asia Lactifiuus Gerardii yes — — Stubbe ef al. (2012a,b)

55 Lf. coniculus Stubbe & Verbeken Stubbe et al. (2012) 2012 Asia Lactifluus Gerardii yes — — Stubbe et al. (2012ab)

56 Lf. corbula (R. Heim & Gooss.-Font.) Verbeken Heim (1955) 1955 Afrotropics Lactariopsis Russulopsidei — — yes Verbeken & Walleyn (2010), Froyen (2019)

57 Lf. corrugis (Peck) Kuntze Peck (1879) 1879 Nearctic Lactifiuus Lactifiuus — — yes Van de Putte et al. (2012)

58 Lf. crocatus Van de Putte & Verbeken Van de Putte et al. (2010) 2010 Asia Lactifluus Lactifiuus yes — — Van de Pute et al. (2010)

59 Lf. cyanovirescens (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Russulopsidei — — yes Verbeken & Walleyn (2010), De Crop et al. (2017)



Table S1. List of described Lactifluus species, together with the year of

section), the indication of how this taxonomical position was defined, the source(s) of this classification, and notes.

Source

Notes

Name Current authors Original publication Year of Biogeographical region  Subgenus Section Position viatype  Position via Position via non-type
description sequence morphology sequences combined
60 Lf. decepivus (Peck) Kunize Peck (1885) 1885 Nearctic Lactariopsis ‘Albati yes — _—
61 L1, denigricans (Verbeken & Karhula) Verbeken Verbeken (1996b) 1996 Afrotropics Pseudogymnocarpi  Rubroviolascentini  — - yes
62 Lf. densifolius (Verbeken & Karhula) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Clade 7 — — yes
63 Lf. dinghuensis Jianbin Zhang et al. (2016) 2016 Asia Lactifiuus Gerardii yes — —
64 L1, dissitus Van de Putte, K. Das & Verbeken Van de Putte et al. (2012) 2012 Asia Lactifluus Lactifiuus yes — —
65 L distans (Peck) Kuntze Peck (1873) 1873 Nearctic Unclassified Unclassified — — —
66 L distantifolius Van de Putte, Stubbe & Verbeken Van de Putte et al. (2010) 2010 Asia Lactifiuus Lactifiuus yes — —
67 Lf. domingensis Delgat & Angelini Delgat et al. (2019) 2019 Neotropics Lactariopsis Albati yes — —
68 Lf. dunensis S& & Wartchow Saetal. (2013) 2013 Neotropics Lactariopsis Neotropicus — yes —
69 L1, dwaliensis (K. Das, J.R. Sharma & Verbeken) K. Das Das et al. (2003) 2003 Asia Lactifiuus Piperati yes — —
70 Lf. echinatus (Thiers) De Crop comb. nov. Thiers (1957) 1957 Nearctic Gymnocarpi Luteoli — yes —
71 Lf edulis (Verbeken & Buyck) Buyck Buyck (1994) 1994 Afrotropics Lactariopsis Edules — — yes
72 Lf emergens (Verbeken) Verbeken Verbeken et al. (2000) 2000 Afrotropics Lactariopsis Clade 1 - - yes
73 Lf epitheliosus (Buyck & Courtecuisse) Delgat comb. nov. Courtecuisse and Buyck (1991) 1991 Neotropics Lactariopsis Neotropicus — yes —
74 Lf fazacensis Maba, Yorou & Guelly Maba et al. (2014) 2014 Afrotropics Insufficiently known  Insufficiently known  yes — —
75 Lf. flammans (Verbeken) Verbeken Verbeken (1995) 1995 Afrotropics Gymnocarpi Gymnocarpi — — yes
76 Lf flavellus Maba & Guelly Maba et al. (2015b) 2015 Afrotropics Pseudogymnocarpi  Pseudogymnocarpi  yes — —
77 Lf flocktonae (Cleland & Cheel) Lebel Cleland and Cheel (1919) 1919 Australasia Gymnocarpi Tomentosi — — yes
78 L. foetens (Verbeken) Verbeken Van Rooij et al. (2003) 2003 Afrotropics Gymnocarpi Isolated species 4 yes — —
79 Lf. fuscomarginatus (Montoya, Bandala & Haug) Delgat Montoya et al. (2012) 2012 Neotropics Lactifluus Gerardii yes — —
80 Lf genevievae (Stubbe & Verbeken) Stubbe Stubbe et al. (2012) 2012 Australasia Lactifiuus Gerardii yes — —
81 Lf. isi & Verbeken De Cropetal. (2018) 2018 Asia Lactifluus Gerardii yes — —
82 Lf. gerardii (Peck) Kuntze Peck (1874) 1874 Nearctic Lactifiuus Gerardii — — yes
83 L1, glaucescens (Crossl.) Verbeken Crossland (1900) 1900 Western Palearctic Lactifluus Piperai — — yes
84 Lf. goossensiae (Beeli) Verbeken Beeli (1928) 1928 Afrotropics Pseudogymnocarpi  Xerampelini — — yes
85 Lf. guadeloupensis Delgat & Courtec. Delgat et al. (2020) 2020 Neotropics Gymnocarpi Nebulosi yes — —
86 Lf. guanensis Delgat & Lodge Crous et al. (2019) 2019 Neotropics Gymnocarpi Nebulosi yes — —
87 Lf. quellii Maba Maba et al. (20152) 2015 Afrotropics Insufficiently known  Insufficiently known  yes — —
88 Lf. gymnocarpoides (Verbeken) Verbeken Verbeken (1995) 1995 Afrotropics Pseudogymnocarpi  Pseudogymnocarpi  — — yes
89 Lf. gymnocarpus (R. Heim ex Singer) Verbeken Singer (1948) 1948 Afrotropics Gymnocarpi Gymnocarpi — - yes
90 L hallingii Delgat & De Wilde Delgat et al. (2019) 2019 Neotropics Lactariopsis Albati yes — —
91 Lf. heimii (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Lactariopsis yes — —
92 L. holophyllus H.Lee & Y.W. Lim Hyde et al. (2017) 2017 Asia Pseudogymnocarpi  Pseudogymnocarpi  yes — -
93 Lf hora Stubbe & Verbeken Stubbe et al. (2012) 2012 Asia Lactifluus Gerardii yes — —
94 Lf. hygrophoroides (Berk. &M A, Curtis) Kunize Berkeley and Curtis (1859) 1859 Nearctic Pseudogymnocarpi  Pseudogymnocarpi  — — yes
95 Lf igniculus 0. V. Morozova et E. S. Popov Morozova et al. (2013) 2013 Asia Lactifluus Gerardii yes — —
96 LF. ignifluus (Vrinda & C. K. Pradeep) De Crop comb. nov.  Vrinda et al. (2002) 2002 Asia Lactifiuus Gerardii yes — —
97 L indicus K.N.A Raj & Manim Latha et al. (2016) 2016 Asia Lactifiuus Gerardii yes — —
98 Lf. indovolemus 1.Bera&K. Das Bera and Das (2019) 2019 Asia Lactifluus Lactifluus yes — —
99 Lf indusiatus (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Lactariopsis — yes —
100 Lf. inversus (Gooss.-Font. &R. Heim) Verbeken Heim (1955) 1955 Afrotropics Lactariopsis Edules — — yes
101 Lf. kigomaensis De Crop & Verbeken De Cropetal. (2012) 2012 Afrotropics Pseudogymnocarpi  Rubroviolascentini  yes — —
102 Lf. kivuensis (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Pseudogymnocarpi  Xerampelini yes — —
103 Lf. lactiglaucus P. Leonard & Dearnaley Crous et al. (2020a) 2020 Australasia Lactifiuus Piperati yes — —
104 Lf. lacvigatus (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Lactariopsis — — yes
105 Lf. lamprocystidiatus (Verbeken & E. Horak) Verbeken Verbeken and Horak (2000) 2000 Australasia Lactifiuus Lactifiuus — — yes
106 Lf. fatifolius (Gooss.-Font. & R. Heim) Verbeken Heim (1955) 1955 Afrotropics Lactariopsis Edules — — yes
107 Lf. leae Stubbe & Verbeken Stubbe et al. (2012) 2012 Asia Lactifluus Gerardii yes — —
108 Lf. leonardi Stubbe & Verbeken Stubbe et al. (2012) 2012 Australasia Lactifiuus Gerardii yes — —
109 Lf. leoninus (Verbeken & E. Horak) Verbeken Verbeken and Horak (1999) 1999 Australasia Lactariopsis Clade 5 yes — —
110 Lf. leptomerus Van de Putte, K. Das & Verbeken Van de Putte ef al. (2012) 2012 Asia Lactifiuus Lactifiuus yes — —
111 L. lepus Delgat & Courtec. Delgat et al. (2020) 2020 Neotropics Gymnocarpi New clade 10 yes — —
112 Lf. leucophaeus (Verbeken & E. Horak) Verbeken Verbeken and Horak (199) 1999 Australasia Lactifluus Piperati — — yes
113 Lf. limbatus Stubbe & Verbeken Stubbe et al. (2012) 2012 Asia Lactifiuus Gerardii yes — —
114 Lf. longibasidius Maba & Verbeken Maba et al. (2015b) 2015 Afrotropics Lactariopsis Clade 6 yes — —
115 Lf. longipes (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Russulopsidei — — yes
116 Lf. longipilus Van de Putte, Le & Verbeken Van de Putte ef al. (2010) 2010 Asia Lactifiuus Lactifiuus yes — —
117 L. longisporus (Verbeken) Verbeken Verbeken (1995) 1995 Afrotropics Pseudogymnocarpi  Pseudogymnocarpi  yes — —
118 Lf. longivelutinus (XH. Wang & Verbeken) XH. Wang Wang and Verbeken (2006) 2006 Asia Gymnocarpi Gymnocarpi yes — —
119 Lf. lorenae Montoya, Caro, Ramos & Bandala Montoya et al. (2019) 2019 Neotropics Lactifiuus Piperati yes — —

De Crop etal. (2017), Delgat et al. (2019)
Verbeken & Walleyn (2010), De Crop et al. (2017)
Verbeken & Walleyn (2010), De Crop et l. (2017)
Zhang et al. (2016)

Van de Putte et al. (2012)

Peck (1873)

Van de Putte et al. (2010)

Delgat et al. (2019)

Delgat (unpubl. res.)

De Cropetal. (2017)

Hesler & Smith (1979)

Verbeken & Walleyn (2010), De Crop et al. (2017)
Verbeken & Walleyn (2010), De Crop et . (2017)
Delgat (unpubl. res.)

De Crop et al. (2017), Froyen (2019)

Verbeken & Walleyn (2010), De Crop et al. (2017)
Maba et al. (2015b), Froyen (2019)

De Cropetal. (2017)

De Cropetal. (2017)

Montoya et al. (2012), Delgat et al. (2020)

Stubbe et al. (2012a,0)

De Cropetal. (2018)

Stubbe et al. (2010, 2012a)

De Cropetal. (2014)

Verbeken & Walleyn (2010), De Crop et . (2017)
Delgat et al. (2020)

Crous et al. (2019)

Froyen (2019)

Verbeken & Walleyn (2010), De Crop et al. (2017)
Verbeken & Walleyn (2010), De Crop et al. (2017)
Delgat et al. (2019)

De Cropetal. (2017)

Hyde et al. (2017)

Stubbe et al. (2012a,b)

De Cropetal. (2017)

Morozova et al. (2013)

Vrinda et al. (2002); Delgat & De Crop (unpubl. res.)
Latha et al. (2016)

Bera & Das (2019)

De Cropetal. (2017)

Verbeken & Walleyn (2010), De Crop et al. (2017)
De Crop et al. (2017), De Lange et . (2018)

De Cropetal. (2017)

Crous et al. (2020a)

Verbeken & Walleyn (2010), De Crop et . (2017)
De Cropetal. (2017)

Verbeken & Walleyn (2010), De Crop et . (2017)
Stubbe et al. (2012a,b)

Stubbe et al. (2012a,0)

De Cropetal. (2017)

Van de Putte ef al. (2012)

Delgat et al. (2020)

De Cropetal. (2014), De Crop et al. (2017)
Stubbe et al. (2012a,b)

Maba et al. (2015b), Froyen (2019)

Verbeken & Walleyn (2010), De Crop et l. (2017)
Van de Putte et al. (2010)

De Cropetal. (2017)

De Cropetal. (2017)

Montoya et al. (2019)

Strange position (on two different clades: Lf.
rufoarginatus and Lf. aureifolius ) of two sequences
sequenced by two labs, from split collections. More
detailed study needed.

Same clade as the holotype of L. brachystegiae,
more detailed study needed,

Isotype sequence

The phylogeny of De Crop et al. 2017 places this
species in Lf. sect. Edules. However, this is unlikely
as this species has a ring. The type sequence thus
has to be checked for contamination.

Synonym of L. rufomarginatus, more detailed study
needed.
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Source Notes

Name Current authors Original publication Year of Biogeographical region  Subgenus Section Position viatype  Position via Position via non-type
description sequence morphology sequences combined
120 LF. luteolamellatus H.Lee & YW. im Hyde et al. (2017) 2017 Asia Lactifiuus Unclassified yes — _—
121 Lf. luteolus (Peck) Verbeken Peck (1896) 1896 Nearctic Gymnocarpi Luteoli — — yes
122 Lf. luteopus (Verbeken) Verbeken Verbeken (1995) 1995 Afrotropics Pseudogymnocarpi  Pseudogymnocarpi  yes — —
123 Lf. madagascariensis (Verbeken & Buyck) Buyck Buyck et al. (2007) 2007 Afrotropics Lactariopsis Clade 1 yes — —
124 Lf. maenamensis K. Das, D. Chakr. & Buyck Das etal. (2017) 2017 Asia Lactifiuus Lactifiuus yes — —
125 Lf. mamorensis (Rick) Silva-Filho & Wartchow Singer et al. (1983) 1983 Neotropics Lactariopsis Neotropicus — yes —
126 Lf. marielleae J. Dugue & M.A. Neves Duque Barbosa et al. (2020) 2020 Neotropics Lactariopsis Neotropicus yes — —
127 Lf. marmoratus Delgat Delgat et al. (2020) 2020 Neotropics Gymnocarpi Nebulosi yes — —
128 Lf. medusae (Verbeken) Verbeken Verbeken (1995) 1995 Afrotropics Pseudogymnocarpi  Pseudogymnocarpi  — — yes
129 Lf. melleus Maba Maba et al. (2015b) 2015 Afrotropics Insufficiently known  Insufficiently known  yes — —
130 Lf. membranaceus Maba Maba et al. (2015a) 2015 Afrotropics Insufficiently known  Insufficiently known  yes — —
131 Lf. mexicarus Montoya, Caro, Bandala & Ramos Montoya et al. (2019) 2019 Neotropics Lactifluus Lactifiuus yes — —
132 L. midnapurensis S. Paloi & K. Acharya Phookamsak et al. (2019) 2019 Asia Lactifiuus Gerardii yes — —
133 Lf. mordax (Thiers) Delgat Thiers (1957) 1957 Nearctic Lactariopsis Albati yes — —
134 Lf. multiceps (SLL. Miller, Aime & TW Henkel) De Crop Miller et al. (2002) 2002 Neotropics Lactariopsis Clade 3 — — yes
135 Lf. murinipes (Pegler) De Crop Pegler and Fiard (1979) 1979 Neotropics Gymnocarpi Nebulosi yes — —
136 Lf. nebulosus (Pegler) De Crop Pegler and Fiard (1979) 1979 Neotropics Gymnocarpi Nebulosi yes — —
137 Lf. neotropicus (Singer) Nuytinck Singer (1952) 1952 Neotropics Lactariopsis Neotropicus yes — —
138 L. neuholffi (Hesler & AH. Sm.) De Crop Hesler and Smith (1979) 1979 Nearctic Lactifluus Piperati — yes —
139 Lf. nodosicystidiosus (Verbeken & Buyck) Buyck Buyck et al. (2007) 2007 Afrotropics Lactariopsis Edules yes — —
140 Lf. nonpiscis (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Gymnocarpi Luteoli yes — —
141 L. novoguineensis (Henn.) Verbeken Hennings (1898) 1898 Australasia Lactifluus Piperati — yes —
142 Lf. ochrogalactus (Hashiya) XH. Wang Wang et al. (2006) 2006 Asia Lactifluus Gerardii yes — —
143 Lf. oedematopus (Scop,) Kuntze Scopoli (1772) 1772 Western Palearctic Lactifiuus Lactifiuus yes — —
144 Lf. olivescens (Verbeken & E. Horak) Verbeken Verbeken and Horak (2000) 2000 Australasia Lactifluus Piperati — yes —
145 L. paleus (Verbeken & E. Horak) Verbeken Verbeken and Horak (1999) 1999 Australasia Lactifiuus Piperati — yes —
146 Lf. pallicilamellatus (Montoya & Bandala) Van de Putte Montoya and Bandala (2004) 2004 Neotropics Lactifiuus Lactifiuus — yes —
147 L1, pallidipes (Singer) Delgat comb. rov. Singer et al. (1983) 1983 Neotropics Unclassified Unclassified — — —
148 Lf. panuoides (Singer) De Crop Singer (1952) 1952 Neotropics Gymnocarpi Panuoidei yes — —
149 Lf. parvigerardii XH. Wang & D. Stubbe Wang et al. (2012) 2012 Asia Lactifluus Gerardii yes — —
150 Lf. paulensis (Singer) Delgat comb. rov. Singer et al. (1983) 1983 Neotropics Unclassified Unclassified — — —
151 Lf. pectinatus Maba & Yorou Maba et . (2015b) 2015 Afrotropics Lactariopsis Clade 6 yes — —
152 Lf. pegleri (Pacioni & Lalli) Delgat Lalli and Pacioni (1992) 1992 Neotropics Pseudogymnocarpi  Polysphaerophori  yes — —
153 Lf. pelliculatus (Beeli) Buyck Buyck (1989) 1989 Afrotropics Lactariopsis Lactariopsis — — yes
154 Lf. persicinus Delgat & De Crop Delgat et al. (2017) 2017 Afrotropics Pseudogymnocarpi  Xerampelini yes _ _
155 Lf. petersenii (Hesler & AH. Sm.) Stubbe Hesler and Smith (1979) 1979 Nearctic Lactifluus Gerardii yes — —
156 Lf. phlebonemus (R. Heim & Gooss.-Font.) Verbeken Heim (1955) 1955 Afrotropics Gymnocarpi Phiebonemi — — yes
157 Lf. phlebophyllus (R. Heim) Buyck Heim (1938) 1938 Afrotropics Lactariopsis Edules — — yes
158 Lf. pilosus (Verbeken, H.T. Le & Lumyong) Verbeken Leetal. (2007) 2007 Asia Lactifluus Albati yes — —
159 Lf. pinguis Van de Putte & Verbeken Van de Putte et al. (2010) 2010 Asia Lactifiuus Lactifiuus yes — —
160 Lf. piperatus (L:Fr.) Kuntze Linnaeus (1753) 1753 Western Palearctic Lactifluus Piperati yes — —
161 Lf. pisciodorus (R. Heim) Verbeken Heim (1938) 1938 Afrotropics Unclassified Unclassified — — —
162 Lf. princeps (Berk.) Kuntze Berkeley (1852) 1852 Asia Lactifluus Lactifiuus — yes —
163 Lf. pruinatus (Verbeken & Buyck) Verbeken Verbeken (1998) 1998 Afrotropics Lactariopsis Lactariopsis yes — —
164 Lf. pseudogymnocarpus (Verbeken) Verbeken Verbeken (1995) 1995 Afrotropics Pseudogymnocarpi  Pseudogymnocarpi  — — yes
165 Lf. pseudohygrophoroides  H. Lee & Y.W. Lim Hyde et al. (2017) 2017 Asia Pseudogymnocarpi  Pseudogymnocarpi  yes — —
166 Lf. pseudoluteopus (XH. Wang & Verbeken) XH. Wang Wang and Verbeken (2006) 2006 Asia Pseudogymnocarpi  Pseudogymnocarpi  — — yes
167 Lf. pseudotorminosus (R. Heim) Verbeken Heim (1938) 1938 Afrotropics Unclassified Unclassified — — —
168 Lf. pseudovolemus (R. Heim) Verbeken Heim (1938) 1938 Afrotropics Pseudogymnocarpi  Xerampelini — — yes
169 L. puberulus (H.A. Wen & J.Z. Ying) Nuytinck Wen and Ying (2005) 2005 Asia Lactariopsis Albati — yes —
170 L. pulchrellus Hampe & Wisitrassameewong DeCropetal. (2018) 2018 Asia Lactifiuus Gerardii yes — —
A7A L. pumilus (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Pseudogymnocarpi  Pseudogymnocarpi  — — yes
172 Lf. puticlus (Pegler) Verbeken Pegler and Fiard (1979) 1979 Neotropics Gymnocarpi Nebulosi — — yes
173 Lf. rajendrae Uniyal & K. Das Uniyal et al. (2016) 2016 Asia Lactariopsis Albati yes — —
174 L. ramipilosus Verbeken & De Crop Lietal. (2016) 2016 Asia Lactariopsis Clade 4 yes — —
175 Lf. raspei Verbeken & De Crop De Cropetal. (2018) 2018 Asia Lactifiuus Gerardii yes — —
176 Lf. reticulatovenosus (Verbeken & E. Horak) Verbeken Verbeken et al. (2001) 2001 Asia Lactifluus Gerardii yes — —
177 Lf. robustus . Song, J.B. Zhang & LH. Qiu Song etal. (2017) 2017 Asia Lactifiuus Gerardii yes — —
178 Lf. roseolus (Verbeken) Verbeken Verbeken (1996a) 199 Afrotropics Lactariopsis Edules yes — —
179 Lf. roseophyllus (R. Heim) De Crop Heim (1966) 1966 Asia Lactifluus Piperati — — yes
180 Lf. rubiginosus (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Pseudogymnocarpi  Xerampelini yes — —
181 Lf. rubrobrunnescens (Verbeken, E. Horak & Desjardin) Verbeken Verbeken et al. (2001) 2001 Asia Gymnocarpi Gymnocarpi yes — —
182 Lf. rubroviolascens (R. Heim) Verbeken Heim (1938) 1938 Afrotropics Pseudogymnocarpi  Rubroviolascentini  — — yes

Hyde et al. (2017), De Crop & Delgat (unpubl. res.) The three markers (TS, LSU and RPB2) from the

original publication are conflicting.
De Cropetal. (2017)

De Cropetal. (2017)
De Cropetal. (2017)

Das etal. (2017)

Delgat (unpubl. res.)

Duque Barbosa et al. (2020)

Delgat et al. (2020)

Verbeken & Walleyn (2010), De Crop et l. (2017)

Froyen (2019) Same clade as the holotype of L. brachystegiae,

more detailed study needed.
The two specimens studied in the original description
end up in two different clades, more detailed study
needed.

Froyen (2019)

Montoya et al. (2019)
Phookamsak ef al. (2019)

Delgat et al. (2019)

Miller et al. (2002), De Crop et al. (2017)

De Crop et al. (2017), Delgat et al. (2020)

De Crop et al. (2017), Delgat et al. (2020)

Duque Barbosa et al. (2020), Delgat et . (2020)
Hesler & Smith, De Crop et al. (2014)

De Cropetal. (2017)

De Cropetal. (2017)

De Cropetal. (2014)

Stubbe ef al. (2010, 2012b)

Van de Putte et al. (2016)

De Cropetal. (2014)

De Cropetal. (2014)

Verbeken et al. (2012)

Delgat (unpubl. res.)

De Crop et al. (2017), Delgat et al. (2020)

Wang et al. (2012)

Delgat (unpubl. res.)

Maba et al. (2015b), Froyen (2019)

De Crop et al. (2017), Delgat et al. (2020)
Verbeken & Walleyn (2010), De Crop et al. (2017)
De Crop et al. (2017), Delgat et al. (2017)

Stubbe ef al. (2012b)

Verbeken & Walleyn (2010), De Crop et al. (2017)
Verbeken & Walleyn (2010), De Crop et . (2017)
De Cropetal. (2017)

Van de Putte et al. (2010)

De Cropetal. (2014)

Verbeken & Walleyn (2010)

Verbeken et al. (2012)

De Cropetal. (2017)

Verbeken & Walleyn (2010), De Crop et al. (2017)
Hyde et al. (2017)

Wang & Verbeken (2006), De Crop et al. (2017)
Verbeken & Walleyn (2010)

Verbeken & Walleyn (2010), De Crop et l. (2017)
Verbeken et al. (2011)

DeCropetal. (2018)

Verbeken & Walleyn (2010), De Crop et l. (2017)
De Crop et al. (2017), Delgat et al. (2020)

Das et al. (2016)

De Cropetal. (2017), Li et al. (2016)

De Cropetal. (2018)

Stubbe ef al. (2010, 2012b)

Song et al. (2017)

De Cropetal. (2017)

De Cropeetal. (2014), De Crop et al. (2017)

De Cropetal. (2017)

De Cropetal. (2017)

Verbeken & Walleyn (2010), De Crop et al. (2017)

Paratype sequence



Table S1. List of described Lactifluus species, together with the year of section), the indication of how this taxonomical position was defined, the source(s) of this classification, and notes.

Name Current authors Original publication Year of Biogeographical region  Subgenus Section Position viatype  Position via Position vianon-type  Source Notes
description sequence morphology sequences combined

183 L1, rufomarginatus (Verbeken & Van Rooij) De Crop Van Rooj ef al. (2003) 2003 ‘Afrotropics Lactariopsis Clade 6 yes — _— De Cropetal. (2017)

184 Lf. rugatus (Kiihner & Romagn.) Verbeken Kiihner and Romagnesi (1953) 1953 Western Palearctic Pseudogymnocarpi  Pseudogymnocarpi  — - yes De Cropetal. (2017)

185 Lf. rupestris (Wartchow) Silva-Filho & Wartchow Wartchow et al. (2010) 2010 Neotropics Pseudogymnocarpi  Unclassified — yes — Silva-Filho & Warthcow 2019; Wartchow et al. (2010) No sequence available and position in new
classification unsure.

186 Lf. russula (Rick) Silva-Filho & Wartchow Rick (1906) 1906 Neotropics Gymnocarpi New clade 11 yes — — Delgat (unpubl. res.)

187 Lf. russulisporus Dierickx & De Crop Dierickx et al. (2019) 2019 Australasia Gymnocarpi Luteoli yes — — Dierickx et al. (2019)

188 Lf. ruvubuensis (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Russulopsidei yes — — De Cropetal. (2017)

189 Lf. sainii Sharma & Atri Liuetal. (2018) 2018 Asia Lactifiuus Unclassified yes — — Liuetal. (2018) Sister of Lf. ambicystidiatus. Unsure if it should be
grouped in the same section. More markers and
collections needed.

190 Lf. sepiaceus (McNabb) Stubbe McNabb (1971) 1971 Australasia Lactifluus Gerardii — — yes Stubbe ef al. (2010), Verbeken et al. (2010), Stubbe et al. (2012b)

191 Lf. sesemotani (Beeli) Buyck Buyck (1989) 1989 Afrotropics Lactariopsis Lactariopsis — — yes Verbeken & Walleyn (2010), De Crop et al. (2017)

192 Lf. sinensis J.B. Zhang, Y. Song & LH. Qiu Song et al. (2018) 2018 Asia Lactifiuus Gerardii yes — — Song et . (2018)

193 Lf. subclarkeae (Grgur.) Verbeken Grgurinovic (1997) 1907 Australasia Gymnocarpi Tomentosi — — yes Verbeken et al. (2010), De Crop et al. (2017)

194 L. subgerardii (Hesler & AH. Sm.) Stubbe Hesler and Smith (1979) 1979 Nearctic Lactifiuus Gerardii — — yes Stubbe ef al. (2012b)

195 Lf. subiculatus SL. Mill, Aime & T.W. Henkel Miller et al. 2012 2012 Neotropics Lactariopsis Neotropicus yes - - Miller et al. (2012), De Crop et al. (2017), Duque Barbosa et al. Paratype sequence

(2020), Delgat et al. (2020)

196 Lf. subkigomaensis De Lange & De Crop De Lange et l. (2018) 2018 Afrotropics Pseudogymnocarpi  Rubroviolascentini  yes — — De Cropetal. (2017), De Lange et l. (2018)

197 Lf. subpiperatus (Hongo) Verbeken Hongo (1964) 1964 Asia Lactifluus Piperati — yes — De Cropetal. (2014)

198 Lf. subpruinosus XH. Wang Wang et al. (2015) 2015 Asia Lactifiuus Tenuicystidiati yes — — Wang et al. (2015)

199 Lf. subreticulatus (Singer) Delgat comb. nov. Singer et al. (1983) 1983 Neotropics Unclassified Unclassified — — — Delgat (unpubl. res.)

200 Lf. subtomentosus (Berk. & Ravenel) Kuntze Berkeley and Curtis (1859) 1859 Nearctic Unclassified Unclassified — — — Berkeley and Curtis (1859)

201 Lf subvellereus (Peck) Nuytinck Peck (1898) 1898 Nearctic Lactifluus Albati — — yes Verbeken & Walleyn (2010), De Crop et al. (2017)

202 L1, subvolemus Van de Putte & Verbeken Van de Putte et al. (2016) 2016 Western Palearctic Lactifluus Lactifiuus yes — — Van de Putte e al. (2016)

203 Lf. sudanicus Maba, Yorou & Guelly Maba et al. (2014) 2014 Afrotropics Pseudogymnocarpi  Pseudogymnocarpi  yes — — De Cropetal. (2017)

204 Lf. tanzanicus (Karhula & Verbeken) Verbeken Karhula et al. (1998) 1998 Afrotropics Gymnocarpi Gymnocarpi yes — — De Cropetal. (2017)

205 L1, tenuicystidiatus (XH. Wang & Verbeken) XH. Wang Wang and Verbeken (2006) 2006 Asia Lactifluus Tenuicystidiat yes — — Wang et al. (2015)

206 L. tropicosinicus XH. Wang Wang et al. (2015) 2015 Asia Lactifiuus Tenuicystidiati yes — — Wang et al. (2015)

207 Lf. uapacae (Verbeken & Stubbe) De Crop Verbeken et al. (2008) 2008 Afrotropics Lactariopsis Lactariopsis yes — — De Cropetal. (2017)

208 Lf. umbillicatus Silva-Filho, D.L. Komura & Wartchow Silva et al. (2020) 2020 Neotropics Pseudogymnocarpi  Polysphaerophori  yes — — Silva et al. (2020)

209 Lf. umbonatus K. P.D. Latha & Manim Latha et al. (2016) 2016 Asia Lactifluus Gerardii yes — — Latha et al. (2016)

210 L1, urens (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Russulopsidei — — yes Verbeken & Walleyn (2010), De Crop et l. (2017)

211 Lf. uyedae (Singer) Verbeken Singer (1984) 1984 Asia Lactifiuus Gerardii — — yes Henkel et al. (2000), Stubbe et al. (2012a)

212 Lf, vellereus (Fr.) Kuntze Fries (1838) 1838 Western Palearctic Lactariopsis Albati — — yes De Cropetal. (2017)

213 L1, velutissimus (Verbeken) Verbeken Verbeken (1996a) 1996 Afrotropics Lactariopsis Lactariopsis — — yes Verbeken & Walleyn (2010), De Crop et al. (2017)

214 Lf. venezuelanus (Dennis) De Crop Dennis (1970) 1970 Neotropics Lactariopsis Neotropicus — — yes De Crop et al. (2017), Duque Barbosa et al. (2020), Delgat et al.

215 Lf. venosellus Silva-Filho, S & Wartchow Silva et al. (2020) 2020 Neotropics Pseudogymnocarpi  Polysphaerophori  yes - — gﬁf; al. (2020)

216 Lf. venosus (Verbeken & E. Horak) Verbeken Verbeken and Horak (2000) 2000 Australasia Lactifluus Gerardii — yes — Verbeken & Horak (2000), Stubbe et al. (2012b)

217 Lf. veraecrucis (Singer) Verbeken Singer (1973) 1973 Neotropics Pseudogymnocarpi  Polysphaerophori ~ — — yes De Cropetal. (2017)

218 L. versiformis Van de Putte, K. Das & Verbeken Van de Putte et al. (2012) 2012 Asia Lactifluus Lactifiuus yes - — Van de Putte et al. (2012)

219 L1, vitellinus Van de Putte & Verbeken Van de Putte et al. (2010) 2010 Asia Lactifluus Lactifiuus yes — — Van de Putte et al. (2010)

220 Lf. volemoides (Karhula) Verbeken Karhula et al. (1998) 1998 Afrotropics Pseudogymnocarpi  Clade 8 yes — — De Cropetal. (2017)

221 Lf. volemus (Fr.: Fr.) Kuntze Fries (1838) 1838 Western Palearctic Lactifluus Lactifiuus yes — — Van de Putte e al. (2016)

222 L1, waltersii (Hesler & AH. Sm.) De Crop Hesler and Smith (1979) 1979 Nearctic Lactifiuus Piperati — yes — Hesler & Smith (1979), De Crop et al. (2014)

223 Lf, wangii (J.Z. Ying & H.A. Wen) De Crop comb. nov. Ying and Wen (2005) 2005 Asia Lactifluus Lactifiuus — yes — Ying and Wen (2005), Wang (2007), De Crop (unpubl. res.) Wang (2007) synonymised this species with
Lactifluus volemus. However, due to the absence of
DNA sequences of the type specimen, and as Lf.
volemus is part of a species complex with until now
no known international conspecificity, we do ot
consider Lf. wangii as asynonym of Lf. volemus.

224 Lf. wirrabara (Grgur.) Stubbe Grgurinovic (1997) 1997 Australasia Lactifiuus Gerardii — — yes Stubbe et al. (2010), Verbeken et al. (2010), Stubbe et al. (2012b)

225 Lf. xerampelinus (Karhula & Verbeken) Verbeken Karhula et al. (1998) 1998 Afrotropics Pseudogymnocarpi  Xerampelini yes — — De Cropetal. (2017)

226 L1, zenkeri (Henn.) Verbeken Singer (1942) 1942 Afrotropics Lactariopsis Lactariopsis — — yes Verbeken & Walleyn (2010), De Crop et al. (2017)




Table S2

Table S2. Extra information on the preliminary study of metabarcoding data of the genus Lactifluus, retrieved from the GlobalFungi
website.

Methods

OTU data per species hypothesis of the genus Lactifluus were retrieved from the GlobalFungi website (https://globalfungi.com/;
access date 07/09/2020). Per species hypothesis, we selected one OTU per sampling site. When more than one OTU was available,
we selected the most abundant one. This resulted in a dataset of 694 OTUs (395 OTUs when singletons were excluded).

We added the OTU data to a reference dataset of the genus Lactifluus. This reference dataset contains 403 Lactifluus species and
we used the same outgroup as De Crop et al. (2017) to root the tree.

Sequences were aligned using the online version of the multiple sequence alignment program MAFFT v. 7.427 (Katoh & Standley
2013), using the E-INS-| strategy. Trailing ends of the alignment were trimmed in MEGA X (Kumar et al. 2018). Maximum Likelihood
(ML) analyses were conducted with RAXML v. 8.2.12 (Stamatakis 2014), where an ML analysis was combined with the Rapid
Bootstrapping algorithm with 1 000 replicates under the GTRCAT option (Stamatakis et al. 2008). All analyses were performed on
the CIPRES Science Gateway (Miller et al. 2010).

Results

See Table S3 for an overview of the results.

See Table S4 for a list of the putative new species found in the environmental sequences. References of studies cited in Table S4 are
given here. Following studies found putative new Lactifluus species: Talbot et al. (2014), Tedersoo et al. (2014), Bissett et al. (2016),
Kerfahi et al. (2016), Zhou et al. (2016).

References cited

Bissett A, Fitzgerald A, Meintjes T, et al. (2016). Introducing BASE: the Biomes of Australian Soil Environments soil microbial diversity database.

Gigascience 5: 11.

Katoh K, Standley DM (2013). MAFFT Multiple Sequence Alignment Software Version 7: Improvements in Performance and Usability. Molecular
Biology and Evolution 30: 772-780.

Kerfahi D, Tripathi BM, Dong K, et al. (2016). Rainforest Conversion to Rubber Plantation May Not Result in Lower Soil Diversity of Bacteria, Fungi,
and Nematodes. Microbial Ecology 72: 359-371.

Kumar S, Stecher G, Li M, et al. (2018). MEGA X: Molecular Evolutionary Genetics Analysis across Computing Platforms. Molecular Biology and
Evolution 35: 1547-1549.

Miller MA, Pfeiffer W, Schwartz T (2010). Creating the CIPRES Science Gateway for Inference of Large Phylogenetic Trees. Proceedings of the
Gateway Computing Environments Workshop (GCE): 1-8.

Stamatakis A (2014). RAXML version 8: a tool for phylogenetic analysis and post-analysis of large phylogenies. Bioinformatics 30: 1312—-1313.

Stamatakis A, Hoover P, Rougemont J (2008). A rapid bootstrap algorithm for the RAXML web servers. Systematic Biology 57: 758-771.

Talbot JM, Bruns TD, Taylor JW, et al. (2014). Endemism and functional convergence across the North American soil myco. Proceedings of the
National Academy of Sciences USA 111: 6341-6346.

Tedersoo L, Bahram M, Polme S, et al. (2014). Global diversity and geography of soil fungi. Science 346: 6213.

Zhou JZ, Deng Y, Shen LN, et al. (2016). Temperature mediates continental-scale diversity of microbes in forest soils. Nature Communications 7: 10.



Table S3

Table S3. Overview of the results of the preliminary study of metabarcoding data of the genus Lactifluus, retrieved from the GlobalFungi
website. Due to the generally shorter length and lower quality of environmental sequence data, the numbers in the table are to be considered
an estimate.

Global Africa Asia Australasia Europe North Central

America and

South

America

Total number of species in ML tree 421 120 142 22 9 39 89

Total number of described species 160 50 54 7 9 12 28

Total number of known but undescribed species 243 60 85 13 0 25 60

Total number of described or known species 403 110 139 20 9 37 88

Total number of new species found in soil samples 18 10 3 2 0 2 1

Total number of undescribed species 261 70 88 15 0 27 61
Total number of described species found in soil samples 38 14 7 6 4 5

Total number of known but undescribed species found in soil samples 29 11 4 5 0 5 4
Total number of described or known species found in soil samples 67 25 11 11 4 10

Total number of described or known species not found in soil samples 336 85 128 9 5 27 82

Total number of new species found in soil samples 18 10 3 2 0 2 1

Total number of sampling sites 20009 240 2931 2464 8842 4035 689

Number of sampling sites with Lactifluus found 343 28 25 147 53 57 33
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