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Supplementary Table S1. Sampling campaign in Cueva de Ardales, spring 2011. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Galeria 

del 

Calvario 

0    

Sala de las 

Estrellas  
90±40 

MZ159762 Cladosporium cladosporioides (GQ241276; 100%) 44.4 

MZ159763 Ustilago cynodontis (AY345000; 100%) 16.7 

MZ159761 Leptobacillium leptobactrum (FR799502; 99.5%) 11.1 

End of 

stair  
110±10 

MZ159765 Beauveria bassiana (KC753398; 100%) 19.0 

MZ159764 Cladosporium cladosporioides (KY788049; 100%) 42.9 

Outdoor 

air 
840±10 

MZ159767 Cladosporium cladosporoides (MK460814; 99.8%) 68.3 

MZ159766 Periconia macrospinosa (KY364630; 99.8%) 11.5 

 

  



Supplementary Table S2. Sampling campaign in Cueva de Ardales, summer 2011. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Galeria 

del 

Calvario 

0    

Sala de 

las 

Estrellas 

10±0 
MZ159768 Nectria pseudotrichia (MG800781; 87.9%) 50.0 

MZ159769 Acrodontium pigmentosum (NR_154721; 99.6%) 50.0 

End of 

stair 
10±10 MZ159770 Beauveria bassiana (FJ792829; 100%) 100.0 

Outdoor 

air 
320±30 

MZ159771 Alternaria alternata (KJ957793; 100%) 13.3 

MZ159773 Cladosporium limoniforme (MF473139; 100%) 11.7 

MZ159772 Cladosporium cladosporioides (KF841560; 100%) 43.3 

MZ159774 Cladosporium subinflatum (MH863129; 99.8%) 15.0 

Supplementary Table S3. Sampling campaign in Cueva de Ardales, autumn 2011. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Galeria 

del 

Calvario  

20±0 
MZ159775 Alternaria alternata (FJ872066; 100%) 25.0 

MZ159776 Parengyodontium album (LC092891; 100%) 50.0 

Sala de 

las 

Estrellas  

20±10 MZ159777 Parengyodontium album (LC092891; 100%) 100.0 

End of 

stair 
200±60 MZ159778 Parengyodontium album (LC092891; 100%) 91.9 

Outdoor 

air 
200±10 MZ159779 Cladosporium cladosporioides (MT609901; 99.8%) 60.5 

 

 

 



Supplementary Table S4. Sampling campaign in Cueva de Ardales, winter 2012. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Galeria 

del 

Calvario 

10±7 MZ159780 Cladosporium cladosporioides (JQ781771; 99%) 100.0 

Sala de 

las 

Estrellas  

10±10 MZ159781 Leptobacillium leptobactrum (KY031665; 99.6%) 100.0 

End of 

stair 
0    

Outdoor 

air 
300±80 MZ159782 Cladosporium cladosporioides (GQ241276; 100%) 58.5 

Supplementary Table S5. Sampling campaign in Cueva del Tesoro, spring 2011. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Sala de la 

Virgen  880±35 

MZ159784 Aspergillus versicolor (AY373881; 100%) 19.3 

MZ159783 Schizophyllum commune (MF476007; 99.8%) 57.9 

Sala de 

Lagos 
530±150 

MZ159786 Gnomoniopsis idaeicola (GU320820; 99.8%) 30.1 

MZ159785 Penicillium citreonigrum (JQ272434; 99.8%) 19.3 

MZ159787 Schizophyllum commune (KJ093499; 100%) 19.3 

Galeria 

hacia 

Lagos  

2610±110 
MZ159788 Aspergillus thesauricus (HE615088; 100%) 19.7 

MZ159789 Parengyodontium album (MF475971; 100%) 67.9 

Sala de 

Marco 

Craso 

1410±20 
MZ159791 Cytospora acaciae (MH859354; 99.8%) 13.5 

MZ159790 Parengyodontium album (MF475960; 100%) 66.2 

Sala del 

Volcan  
840±70 MZ159792 Pochonia chlamydosporia (FN598950; 100%) 70.0 

Galeria 

Breuil 
1730±40 MZ159793 Aspergillus nidulans (FJ537085; 99%) 82.1 

Outdoor 

air 
710±10 

MZ159794 Cladosporium sphaerospermum (MG228420; 98.8%) 12.3 

MZ159795 Schizophyllum commune (MH863418; 99.7%) 78.7 

 

 



Supplementary Table S6. Sampling campaign in Cueva del Tesoro, summer 2011. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Sala de la 

Virgen  
960±205 

MZ159797 Aspergillus parasiticus (JQ781789; 100%) 12.9 

MZ159798 Pochonia chlamydosporia (FN598950; 99.2%) 21.3 

MZ159796 Leptobacillium symbioticum (LC485675; 99.2%) 31.6 

Sala de 

Lagos 
200±30 

MZ159800 Lecanicillium tenuipes (MF475970; 98.2%) 44.7 

MZ159799 Leptobacillium symbioticum (LC485674; 99.6%) 13.2 

Galeria 

hacia 

Lagos  

250±50 
MZ159802 Parengyodontium album (KM036090; 100%) 44.7 

MZ159801 Leptobacillium symbioticum (LC485674; 99.6%) 17.0 

Sala de 

Marco 

Craso  

1140±80 

MZ159803 Leptobacillium symbioticum (LC485674; 99.4%) 33.9 

MZ159804 Schizophyllum commune (AM269809; 100%) 35.6 

Sala del 

Volcan  
600±40 

MZ159806 Pochonia chlamydosporia (FN598950; 99.2%) 67.6 

MZ159805 Leptobacillium symbioticum (LC485674; 99.4%) 21.9 

Galeria 

Breuil 
670±70 MZ159807 Pochonia chlamydosporia (FN598950; 99.6%) 91.4 

Outdoor 

air  
240±40 

MZ159809 Alternaria malorum (FN868458; 99.3%) 10.9 

MZ159811 Cladosporium ramotenellum (JN033464; 100%) 21.7 

MZ159812 
Dinemasporium pseudostrigosum (MT185510; 

99.2%) 
15.2 

MZ159810 Peniophora sp. (99.7%)1 10.9 

MZ159808 Phaeosphaeria sp. (JQ758168; 99.1%) 21.7 

1 Same identity percentage for Peniophora lycii (MH857624) and Peniophora cinerea (KT692548). 

 

 

 

 

  



Supplementary Table S7. Sampling campaign in Cueva del Tesoro, autumn 2011. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Sala de la 

Virgen 
620±99 

MZ159813 Cladosporium cladosporioides (MF072635; 100%) 52.8 

MZ159814 Pochonia chlamydosporia (FN598950; 100%) 14.8 

Sala de 

Lagos 
880±40 

MZ159815 Pochonia chlamydosporia (FN598950; 100%) 19.3 

MZ159816 Penicillium lanosum (NR_163539; 99%) 42.1 

MZ159817 Penicillium consobrinum (MG490873; 100%) 16.5 

Galeria 

hacia 

Lagos 

590±60 MZ159818 Cladosporium cladosporioides (MF475952; 100%) 62.5 

Sala de 

Marco 

Craso 

570±40 

MZ159821 Bjerkandera adusta (K4516410; 100%) 20.0 

MZ159819 Cladosporium cladosporioides (MF475952; 100%) 22.0 

MZ159820 Penicillium lanosum (NR_163539; 99.8%) 10.0 

Sala del 

Volcan  
200±10 

MZ159823 Cladosporium cladosporioides (MF475952; 100%) 40.5 

MZ159822 Pochonia chlamydosporia (FN598950; 100%) 24.3 

MZ159824 Sistotrema brinkmannii (KX527870; 99.4%) 10.8 

Galeria 

Breuil 
220±220 MZ159825 Cladosporium cladosporioides (MF475952; 100%) 56.1 

Outdoor 

air 
590±50 MZ159826 Cladosporium cladosporioides (MF475952; 100%) 51.5 

 

 

 

 

 

 

  



Supplementary Table S8. Sampling campaign in Cueva del Tesoro, winter 2012. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Sala de la 

Virgen 
430±0 

MZ159827 Beauveria bassiana (HQ649861; 100%) 16.7 

MZ159828 Cladosporium cladosporioides (MF072635; 99.8%) 20.2 

Sala de 

Lagos 
640±100 

MZ159829 Cladosporium tenuissimum (JQ781836; 99.6%)                                            30.4 

MZ159831 Cladosporium cladosporioides (MT609901; 100%) 17.0 

MZ159830 Cladosporium limoniforme (KT600397; 99.8%) 30.4 

Galeria 

hacia 

Lagos  

460±30 
MZ159833 Cladosporium cladosporioides (MF072635; 99.8%) 19.0 

MZ159832 Cladosporium tenuissimum (JQ781836; 99.8%) 32.1 

Sala de 

Marco 

Craso 

440±100 MZ159834 Cladosporium cladosporioides (MK476044; 100%) 69.1 

Sala del 

Volcan  
260±0 

MZ159836 Cladosporium cladosporioides (HM008931; 100%) 22.0 

MZ159835 Penicillium chrysogenum (MF475953; 100%) 60.0 

Galeria 

Breuil 
550±20 

MZ159838 Cladosporium ramotenellum (MT223790; 100%) 39.2 

MZ159837 Cladosporium cladosporioides (JQ946406; 100%) 23.7 

Outdoor 

air 
1170±100 MZ159839 Cladosporium cladosporioides (MF476044; 100%) 65.9 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table S9. Sampling campaign in Gruta de las Maravillas, spring 2011. CFU/m3, accession 

numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Sala de 

las 

Conchas 

380±57 
MZ159841 Cladosporium cladosporioides (MF475952; 100%) 14.3 

MZ159840 Pochonia chlamydosporia (FN598950; 99%) 62.9 

Sala del 

Lago 2 
60±0 

MZ159842 Cladosporium cladosporioides (HM008931; 100%) 16.7 

MZ159843 Cladosporium halotolerans (MF473096; 100%) 16.7 

MZ159844 Aspergillus sp. (99.6%)1 25.0 

MZ159845 Pochonia chlamydosporia (HF952643; 99.6%) 16.7 

Sala del 

Volcan 
20±10 

MZ159847 Aspergillus versicolor (MF476081; 100%) 33.3 

MZ159848 Cladosporium cladosporioides (MF475929; 99.6%) 33.3 

MZ159846 Cladosporium floccosum (MK460809; 99.8%) 33.3 

Sala de 

los 

Desnudos 

80±30 

MZ159851 Cladosporium halotolerans (MF473096; 100%) 18.8 

MZ159850 Pochonia chlamydosporia (FN598950; 99%) 31.3 

MZ159849 Penicillium minioluteum (GU566240; 99%) 31.3 

Exit 

Passage 
80±40 MZ159852 Pochonia chlamydosporia (HF952643; 99.2%) 66.7 

Outdoor 

air 
1120±90 

MZ159854 Cladosporium cladosporioides (MF475952; 99.8%) 59.4 

MZ159853 Penicillium cecidicola (DQ123648; 100%) 36.6 

1 Same identity percentage for Aspergillus versicolor (MH855466) and Aspergillus creber (LN898694). 

 

 

 

 

 

 

 

 



Supplementary Table S10. Sampling campaign in Gruta de las Maravillas, summer 2011. CFU/m3, 

accession numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Sala de 

las 

Conchas 

70±21 

MZ159855 Leptobacillium symbioticum (LC485675; 99.6%) 38.5 

MZ159856 
Cutaneotrichosporon moniliiforme (KY103025; 

99.2%) 
46.1 

Sala del 

Lago 2 
30±0 

MZ159862 Cryptococcus curvatus (AJ493577; 100%) 16.7 

MZ159858 Pochonia chlamydosporia (HF952643; 99.6%) 33.2 

MZ159860 Penicillium flavigenum (MH862182; 100%) 16.7 

MZ159861 Cyphellophora olivacea (NR_156258; 99.6%) 16.7 

MZ159859 Trichosporon asteroides (AJ864871; 100%) 16.7 

Sala del 

Volcan 
50±0 

MZ159867 Cladosporium cladosporioides (MF475952; 99.8%) 10.0 

MZ159868 Parengyodontium album (MK513850; 100%) 10.0 

MZ159864 Ochroconis constricta (JX966646; 100%) 10.0 

MZ159866 Penicillium brevicompactum (MK513852; 100%) 30.0 

MZ159863 Phragmotaenium flavum (KP322987; 99.4%) 10.0 

MZ159865 Trichosporon asteroides (AJ864871; 100%) 30.0 

Sala de 

los 

Desnudos 

120±10 MZ159869 Penicillium chrysogenum (KU847862; 100%) 82.7 

Exit 

Passage 
740±80 

MZ159871 Naganishia diffluens (KY104328; 99.8%) 48.8 

MZ159870 Pochonia chlamydosporia (FN598950; 99%) 44.0 

Outdoor 

air 
570±10 MZ159872 Cladosporium cladosporioides (HM008931; 99%) 64.6 

 

 

 

 

 



Supplementary Table S11. Sampling campaign in Gruta de las Maravillas, autumn 2011. CFU/m3, 

accession numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Sala de 

las 

Conchas 

390±71 
MZ159874 Pochonia chlamydosporia (FN598950; 99.3%) 56.9 

MZ159873 Emmia latemarginata (MH855445; 99.6%) 12.5 

Sala del 

Lago 2 
20±10 

MZ159876 Cladosporium cladosporioides (MT609901; 100%) 25.0 

MZ159877 Naganishia diffluens (KC152904; 100%) 25.0 

MZ159875 Leptobacillium symbioticum (LC485675; 99.6%) 50.0 

Sala del 

Volcan 
50±0 

MZ159880 Cladosporium cladosporioides (MT609901; 100%) 11.1 

MZ159878 Pochonia chlamydosporia (FN598950; 99.3%) 66.7 

MZ159879 Emmia latemarginata (MH855445; 99.6%) 11.1 

MZ159881 
Cephalotrichum purpureofuscum (KY249282; 

99.8%) 
11.1 

Sala de 

los 

Desnudos 

190±10 MZ159882 Pochonia chlamydosporia (FN598950; 99%) 79.4 

Exit 

Passage 
440±50 MZ159883 Peniophora pilatiana (MH857627; 99.8%) 45.6 

Outdoor 

air 
660±40 

MZ159884 Cladosporium cladosporioides (MT609901; 100%) 14.1 

MZ159885 Emmia latemarginata (MH855445; 99.6%) 36.0 

MZ159886 Phanerochaete magnoliae (KP135086; 100%) 11.4 

 

 

 

 

 

 

 



Supplementary Table S12. Sampling campaign in Gruta de las Maravillas, winter 2012. CFU/m3, 

accession numbers, identifications and abundances. 

Sampling CFU/m3 air 
Accession 

Number 
Identification (% identity) 

Abundance 

(%) 

Sala de 

las 

Conchas 

20±28 

MZ159888 Cadophora malorum (GU212431; 97.4%) 25.0 

MZ159887 Cladosporium cladosporioides (GQ241276; 100%) 25.0 

MZ159889 Cystobasidium slooffiae (KY103150; 99.8%) 25.0 

Sala del 

Lago 2 
80±20 

MZ159891 Naganishia diffluens (KC152904; 100%) 33.3 

MZ159890 Leptobacillium symbioticum (LC485675; 99.6%) 46.7 

Sala del 

Volcan 
20±30 

MZ159893 Leptobacillium symbioticum (LC485675; 99.6%) 50.0 

MZ159892 Leptobacillium leptobactrum (FR799502; 99%) 50.0 

Sala de 

los 

Desnudos 

100±40 MZ159894 Leptobacillium symbioticum (LC485675; 99.6%) 75.0 

Exit 

Passage 
40±20 

MZ159896 Paraconiothyrium fuckelii (AB665313; 99.8%) 14.3 

MZ159897 Microstroma bacarum (KY104728; 99.2%) 14.3 

MZ159895 Leptobacillium symbioticum (LC485675; 99.6%) 71.4 

Outdoor 

air 
440±110 

MZ159899 Vishniacozyma psychrotolerans (NR_111656; 100% 30.0 

MZ159898 Stagonosporopsis dorenboschii  (MK513819; 99.8%) 13.8 

 

 

 

 

 

 


