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Table S1. Strains are isolated during 39 cloud events (fi2004 to 2014) gathered in four categories accordinthe
physicochemical characteristics of the cloud wa(&isie: marine, purple: highly marine, green: coatital and black:
polluted) as described by Deguillaume et al. (2014)

Cloud . Nb of lons (uM)
Composition ) Date pH 3 " - - - - o e 7
Event strains SO, NO3’ cl Acetate Formate Oxalate Succinate Malonate Na NH, Mg’ K Ca

21 2 2004-01 5.6 NA NA NA NA NA NA NA NA NA NA NA NA  NA
23 Polluted 2 2004-02 3.1 NA NA NA NA NA NA NA NA NA NA NA NA NA
29 1 2004-07 5.5 NA NA NA NA NA NA NA NA NA NA NA NA  NA
30 3 2004-09 7.6 3.8 6.5 12.0 6.0 6.0 0.5 0.1 0.16 19.4 54.9 4.9 41 120
32 1 2004-12 55 721 95.8 315 0.0 0.3 0.3 0.1 0.17 74.4 1324 76 9.0 737
42 25 2007-12 47 397 1984 202 10.2 5.8 2.9 0.6 0.58 19.1 148.2 35 119 58.0
43 25 2008-01 5.9 9.4 21.4 81.4 11.4 6.7 1.2 0.2 0.28 315.7 35.9 11.8 13.7 26.0
44 14 2008-02 52 246 65.9 17.2 26.8 18.0 13 0.5 0.39 15.2 1485 1.8 58 223
45 22 2008-04 46 447 65.5 31.7 17.7 17.9 2.8 0.9 0.89 333 122.5 4.9 9.7 536
46 2 2008-10 50 132 1024 287 2.7 14.2 13 0.4 0.52 10.4 72.7 6.9 53 777
47 14 2008-11 5.4 6.5 33.2 15.7 5.3 8.0 0.8 0.2 0.33 8.2 13.7 1.4 63 144
49 6 2009-01 6.5 14.7 20.0 113.9 4.8 8.9 1.2 03 0.44 70.9 58.2 29.2 12.5 145
50 7 2009-02 49 71 233 72.5 222 13.4 0.8 0.2 0.56 NA NA NA NA  NA
53 Polluted 8 2009-03 40 738 516.5 193.8 41.2 13.7 35 1.2 0.62 171.9 363.2 135 716 523
54 62 2009-11 5.2 23 13.3 30.5 4.4 15.0 1.7 0.1 0.34 37.0 6.6 121 205 0.0
55 11 2009-11 5.8 93 34.8 97.5 6.7 10.1 33 03 0.36 95.1 311 126 172 0.0
60 32 2010-03 55 39.0 9.7 2315 35 43 1.2 0.0 0.00 114.1 286 129 128 27
61 2 2010-05 6.2 3.1 6.0 11.6 6.0 6.4 0.1 0.0 0.00 11.8 15.4 0.2 62 42
62 1 2010-06 6.1 35 4.5 23 34 6.2 14 0.0 0.00 1.8 6.0 0.0 0.0 0.0
66 1 2010-09 57 40 17.8 15 7.1 8.6 2.6 0.2 0.00 23 324 0.2 07 05
71 2 2011-03 5.9 35 6.6 6.2 7.1 4.2 2.2 03 0.39 6.9 42.5 0.1 3.6 5.1
72 5 2011-03 7.0 127 26.0 26.4 16.6 12.7 1.8 0.5 0.53 40.2 75.1 04 125 152
75 9 2011-06 5.2 NA NA NA NA NA NA NA NA NA NA NA NA NA
76 4 2011-06 59 522 126.0 16.9 NA NA NA NA NA NA NA NA NA NA
77 11 2011-07 6.0 19.6 47.9 12.8 58.3 109.6 12.3 NA NA 124.8 4085 268 22.8 148
78 8 2011-07 5.5 7.1 10.4 241 33 11.3 31 NA NA 22.7 32.7 12.3 9.2 7.1
79 5 2011-11 4.6 13 5.0 0.3 43 5.6 1.0 NA NA 0.6 52.7 0.8 16 3.2
80 2 2012-01 4.9 1.8 2.2 13.4 7.4 5.3 11 NA NA 80.6 39.3 12.0 6.1 5.2
81 7 2012-01 58 438 11.2 234 15.3 15.6 6.7 NA NA 145.7 188.6 203 62 93
82 2 2012-03 5.3 1.6 2.0 0.2 4.2 6.2 3.0 NA NA 1.0 75.4 1.0 01 6.1
83 10 2012-04 5.6 10.7 49.9 12.2 0.0 39.0 6.5 NA NA 93.5 531.1 143 10.7 346
84 21 2012-04 5.5 1.6 1.9 6.0 39 7.7 1.2 NA NA 36.0 38.1 6.0 14 52
85 17 2012-06 5.5 1.2 3.0 0.9 0.0 18.2 33 NA NA 6.0 77.9 2.2 4.0 4.3
86 42 2012-09 59 05 1.0 1.0 3.2 3.2 1.0 NA NA 8.8 16.8 1.4 55 45
87 28 2012-10 6.2 53 11.0 26.7 4.0 13.6 0.7 NA NA 21.2 39.3 8.3 7.6 23
88 Polluted 2 2012-11 46 111.1 3465 47.6 18.5 13.1 6.5 NA NA 17.6 59.3 158 53,6 6.6
89 31 2013-01 52 329 295 1099 19.9 15.6 2.7 NA NA 77.5 81.2 215 48 235
91 7 2013-05 55 285 9.3 16.3 21.8 9.8 33 NA NA 133 57.4 6.2 80 222
97 26 2014-02 5.8 NA NA NA NA NA NA NA NA NA NA NA NA  NA




Table S2.480 strains tested for biosurfactant productiomai$ are isolated during 39 cloud events (from42@02014)
gathered in four categories according to the plogsiemical characteristics of the cloud waters (BMearine, purple:
Highly marine, green: Continental and black: Poliutsee table S1) as described by Deguillaume €2@14). Strains are
differentiated into four main categories, accordinghe measured surface tension (ked:30, orange: 30 s < 45, yellow:
45 <5 < 55 and greens > 55 mN nt, see details in text). Phylum colors corresponthose of Figure 1. All surface tension
measurements are performed using the pendant detpochwith an OCA 15 Pro tensiometer (Data Physkmany).
A.N, accession number in GenBank.

Cloud - . . c
Events Composition Strain Phylum (class) Species AN (mMNm?)

26b18 Basidiomycota Udeniomyces sp. JF706566
25b01 Basidiomycota Bullera globispora HQ260318

25b04 Basidiomycota Udeniomyces sp. HQ256877

56b23 Basidiomycota Udeniomyces sp.

26b19 Basidiomycota Bullera globispora JF706567

25b09 Basidiomycota Udeniomyces sp. HQ256880

25b14 Basidiomycota Dioszegia fristingensis

26b08 Basidiomycota Cryptococcus sp. JF706563

23b22 Basidiomycota Cryptococcus victoriae JF706548

25b06 Basidiomycota Dioszegia butyracea HQ256878

26b04 Basidiomycota Dioszegia sp. JF706560

26b11 Basidiomycota Cryptococcus sp. JF706565
23b18 Basidiomycota Cryptococcus victoriae JF706547

26b06 Basidiomycota Dioszegia sp. JF706562
26b34 Basidiomycota Dioszegia xingshenensis JF706577

25b10 Basidiomycota Dioszegia sp. HQ256875



26b03 Basidiomycota Cryptococcus sp. JF706559

26b09 Basidiomycota Dioszegia buhagiarii JF706564
26b20 Basidiomycota Dioszegia sp. JF706568
26b24 Basidiomycota Dioszegia sp. JF706570
26b26 Basidiomycota Dioszegia sp. JF706571
26b05 Basidiomycota Cryptococcus sp. JF706561
23b13 Basidiomycota Dioszegia sp. JF706546
23b03 Ascomycota Unidentified JF706545
25b02 Basidiomycota Udeniomyces sp. HQ256876
25b08 Basidiomycota Dioszegia butyracea HQ256879

49b01 Unidentified yeast unidentified

56b24 unidentified bacteria unidentified

23b02 Ascomycota Unidentified JF706544

26b27 Basidiomycota Rhodotorula aurantiaca JF706572

26b31 Ascomycota Taphrina deformans JF706574
26b33 Basidiomycota Dioszegia sp. JF706576

24b16  Ascomycota Wickerhamomyces anomalus JF706554

Ascomycota Wickerhamomyces anomalus JF706551

24b18 Basidiomycota Udeniomyces pannonicus JF706555
24b21 Basidiomycota Udeniomyces pannonicus JF706556

24b15 Basidiomycota Dioszegia fristigensis JF706553

35b22 unidentified bacteria unidentified

24b08 Basidiomycota Bullera armeniaca JF706550

24b02 Basidiomycota Bullera armeniaca JF706549
35b26 Basidiomycota Udeniomyces sp. JN176601
24b22 Basidiomycota Bullera armeniaca JF706557
35b45 Basidiomycota Dioszegia fristigensis IN176610
24b25 Basidiomycota Udeniomyces sp. JF706558
35b29 Basidiomycota Dioszegia butyracea JN176603
35b35 Basidiomycota Dioszegia crocea IN176606
35b30 Basidiomycota Dioszegia crocea IN176604

35b39 Basidiomycota Dioszegia crocea IN176607
35b42 Basidiomycota Dioszegia fristingensis IJN176608

35b17 Basidiomycota Dioszegia crocea IN176597
35b44 Basidiomycota Dioszegia crocea IJN176609
24b14 Basidiomycota Dioszegia sp. JF706552




78
87
54
75
78
87
85
85
86
86
54
54
61
86
91
75
30
72
78
54
86
54
61
54
84
86
55
54
91
78
82
86
75
86
54
21
86
86
78
54
47
86
47
86
47
85
91
84
30
86
85
86
78
86
49

Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
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Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine

35b21
35b23

35b12
35b04

35b19
35b28

35b31

32b27

28b11

28b12

28b02

29b06

Basidiomycota
Basidiomycota

Basidiomycota

Basidiomycota
Basidiomycota
Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Mastigobasidium intermedium
Mastigobasidium intermedium

Sporobolomyces roseus

Cryptococcus sp.
Dioszegia crocea
Dioszegia fristigensis

Dioszegia crocea

Dioszegia xingshenensis

Udeniomyces pannonicus
Udeniomyces sp.

Bannoa sp.

Udeniomyces pannonicus

JN176599
IJN176600

JF706594

IN176596
IJN176598
IJN176602

IJN176605

IN176593

HQ256882

HQ256883

IN176592

HQ256895

39
40
40
a1
a1
42
42
43
43
a4
45
45
45
46
46
46
47
47
47
47
47



54
84
86
54
29
54
50
50
84
49
49
21
47
54
75
86
84
86
87
85
86
86
86
86
89
85
86
75
91
84
47
84
86
54
86
86
85
91
86
86
84
84
89
84
55
50
82
86
47
55
87
97
97
47
85
86
85
89
86
54
75
81
87
87
97
54
49
54
97
86
75

Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
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Marine
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Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine

32b64 Basidiomycota Udeniomyces sp. JF706586

29b04 Basidiomycota Sporobolomyces roseus HQ256893
29b05 Basidiomycota Udeniomyces pannonicus HQ256894

28b04 Basidiomycota Bensingtonia yucciola HQ256887
32b09 Basidiomycota Dioszegia hungarica HQ256898

28b10 Basidiomycota Udeniomyces pannonicus HQ256881

57b07 unidentified bacteria unidentified

33b11 Basidiomycota Dioszegia hungarica JF706591

28b15 Basidiomycota Rhodotorula sp. HQ256885

28b03 Basidiomycota Cryptococcus victoriae HQ256886

67b22 Basidiomycota Udeniomyces pannonicus KR922311
32b05 Basidiomycota Udeniomyces sp. HQ256897
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48
48
48
48
48
48
48
48
48
48
49
49
49
49
49
50
50
50
50
50
50
50
50
51
51
51
51
51
51
51
52
52
52
52
52
52
52
52
52
52
52
53
53
53
53
53
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53
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53
54
54
54
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54
54
54
54
54
54
54
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55
55
55
55



87
89
49
87
54
97
49
87
71
54
84
86
86
54
86
54
85
89
66
97
89
54
71
89
85
50
79
87
87
89
85
87
50
84
89
84
97
97
97
86
87
54
97
86
87
47
81
47
89
54
89
54
86
47
85
54
54
54
87
87
89
54
97
54
47
54
54
54
55
86
89

Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine

32b21
67b25

Basidiomycota
Basidiomycota
Basidiomycota

Basidiomycota

unidentified bacteria

Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Udeniomyces sp.
Udeniomyces sp.
Bensingtonia yucciola

Udeniomyces pannonicus

unidentified

Udeniomyces sp.

Cryptococcus sp.

Udeniomyces sp.

Cryptococcus sp.

Cryptococcus sp.

Dioszegia crocea

Udeniomyces sp.

JF706580
KR922312
HQ256892

JF706578

JF706587

HQ256890

JF706582

HQ256884

KR922310

HQ256888

JF706589

55
55
55
55
55
55




97
55
86
87
89
54
86
87
89
91
97
85
75
89
89
47
54
54
50
54
54
87
89
89
89
54
89
32
97
89
47
54
54
80
97
84
86
54
84
84
54
54
54
87
85
86
89
54
50
81
30
84
97
54
85
97
54
97
84
87
89
89
97
54
97
72
54
85
72
79
87

Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine

Basidiomycota
Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

Basidiomycota

unidentified bacteria

Basidiomycota
Basidiomycota

unidentified bacteria

Basidiomycota
Basidiomycota

32b44 Basidiomycota

32b71 Basidiomycota
67b32 Unidentified yeast

32b48 Basidiomycota

Cryptococcus sp.
Cryptococcus victoriae

Dioszegia zslotii

Udeniomyces pannonicus

Dioszegia crocea

Dioszegia sp.

unidentified

Dioszegia crocea
Dioszegia sp.

unidentified

Dioszegia fristigensis
Dioszegia sp.

Dioszegia hungarica

Udeniomyces puniceus
unidentified

Bullera globispora

KR922308
JF706590

KR922309

HQ256889
JF706579

HQ260319
JF706583

IN176595
JF706581

JF706584

IN176594

JF706585




87
89
89
54
55
55
97
72
91
62
78
81
81
84
84
89
89
89
89
97
97
79
97
87
80
54
75
79
81
87
97
54
54
54
55
87
54
81
54
55
72
87
54
55
79
87
97
47
84
54
54
54
54

Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine 32b70 Basidiomycota Sporobolomyces ruberrimus JF706588
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Polluted
Polluted
Polluted
Polluted
Polluted
Polluted

33b04 Unidentified yeast unidentified
67b27 Basidiomycota Cryptococcus aquaticus KR922313

28b09 Basidiomycota Dioszegia hungarica HQ256891

Polluted
Polluted
Polluted
Polluted
Polluted
Polluted
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