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e 1981 Italy subscribed the Antarctic treaty. In 1985 started the activities of the
Italian National Program for Antarctic researches (PNRA).

e 1991 Italian Antarctic National Museum has born.
e 1996 started activites.

* 3 Main sections: Genova, Siena e Trieste,

* 6 tematic sections
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McMurdo Dry Valleys (about 4800 km?)
Terrestrial analogue for Mars

« » UV irradiation
~» Annual mean T always below 0 °C; min T below — 50°C
& > Oligotrophy
» Winds up to 250 km/h
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B Museo Nazionale del.l'Anh;l_?
Felice Ippolitc

Active since
1996

MUSEO SCOPRI L'ANTARTIDE SCUOLE DIDATTICA E DIVULGAZIONE COLLEZIONI BIBLIOTECA

Sedi
SENDUVA

Il Museo Nazionale dell’Antartide & articolato su tre sedi:

e .. . * La sede di Genova ha il compito di curare la conservazione del materiale biclogi
e e S d'acqua.
e * La sede di Siena ha il compito di curare la conservazione del materiale mineralo
extraterrestre) e glaciclogico.
* La sede di Trieste ha il compito di curare la conservazione della documentazione
dell'esplorazicne in Antartide e del materiale sedimentologico marino.

Per la cura di reperti che necessitano di particolar condiziog loro conservazione
associate presso le Universita di Messina, Trieste, Genovaf Tuscia, Wilano Bicocca, CHR
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CCFEE (Culture Collection of Fungi from Extreme
f Environments)

1350 fungal strains from
different extreme environments \

851 black yeasts /
\_

245 contaminated sites, saltpans, acidic /




McMurdo Dry
Valleys Antarctica
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Black fungi: sampling amplitude

Antarctica
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Friedmanniomyces endolithicus Friedmanniomyces simplex

Cryomyces antarcticus

o/

Cryomyces funiculosus

1
3
.

Meristemomyces frigidum

‘ 1\ r -
Recurvomyces mlrabllls Oleoguttula mirabilis Saxomyces alpinus Elastlcomyces elasticus




07/500294-014-0457-7

RESEARCH ARTICLE
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to space
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* Limits for life (new boundaries definition) /
* Evolution under extreme conditions EXCELLE“CENTHE [/
 Implications for the early evolution of life 2XI] -MES /

» /Astrobiology /

» ( Description of new taxa
e Evolution of patogenicity

*  Extremophiles and possible applications
(extremozymes, biodeterioration, bioremediation...) e



Hortaea
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| Elasticomyces

I Recurvomyces
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Morpho-physiological characters

A7 implified thallu
Melanin production

Meristematic growth

Dothideomycetes Eurotiomycetes
Y Low metabolic Y
1 competences l

High tolerance low competition High tolerance, competition

! !
Edge of life Degradative
Pathogenicity




OUTCOMES

Dothidealean g  ROCKS 4 Chaetothyrialean

- .

_ Pollution
Extremophily
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Human opportunists



Pollution Natural conditions

+

Driving force for spreading



OUTPUTS

* Tis not apparently per se discriminant at Class level
* By chance very cold sites for RIF are clean (Antarctic, Mountain tops...)

* Hot sites for RIF may be polluted (monuments in urban environments)



Cold sites for Rock-
inhabiting black fungi

Svalbard
Monte Rosa, I fa/y



Hot sites for Rock-inhabiting black fungi

"._ yy ;';. {»‘

dinia, Italy

Algerian desert



OUTPUTS

T is not apparently per se discriminant at Class level
By chance very cold sites for RIF are clean (Antarctic, Mountain tops...)
Hot sites for RIF may be polluted (monuments in urban environments)

RIF are normally extremely simplified: no spores, no sexuality



OUTPUTS

T is apparently per se discriminant at Class level
By chance very cold sites are clean (Antarctic, Mountain tops...)
Hot sites may be polluted (monuments in urban environments)

RIF are extremely simplified: no spores, no sexuality

Is there a T-relation at lower taxonomic rank?
What is the amplitude of the spreading for RIF?

Have they sufficient genetic variability?
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100/ [ Coniosporium apollinis CBS109860
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Ces

Friedmannio

ionivces simplex CCFEES184

macerans TRIN4A0

Genus Friedmanniomyces

* 2 species (over 50 isolates). Very restricted
distribution; Antarctic only (Victoria Land)

* Genetic variability (4.5%)

asticopnices elasticis CCFEES
CCEEE
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old elg CCFEES394
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BS124156
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el tiara CBS124383
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Teratospficerid inora CBS124583
aiosphaerio miviaia CBe 125006 ~
atos phideria micromaculata 5(:38114331
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— . % Teraosphera maiorEluensis CBS120040

CCREEGRY / @ Genus Monticola (1 species)
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e 5 solates. Very restricted distribution;
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0.1

Oﬁt Elasticomyces elasticus CCFEE 5538 Ladakh
Elasticomyces elasticus CCFEE 5316 Inexpressible Island
Elasticomyces elasticus CCFEE 5505 Aconcagua
Elasticomyces elasticus CCFEE 5526 Antarctic Peninsula
Elasticomyces elasticus CCFEE 5547 Colle delle Pisse

0|1 Elasticomyces elasticus CCFEE 5506 Aconcagua
Elasticomyces elasticus CCFEE 5537 Ladakh

01| Elasticomyces elasticus CCFEE 5525 Antarctic Peninsula

‘0

lasticomyces elasticus CCFEE 5474 Tarn Flat
Elasticomyces elasticus CCFEE 5490 Tarn Flat
lasticomyces elasticus CCFEE 5543 Ladakh

Genus Elasticomyces (1
species)

24 isolates in CCFEE
disperse distribution

ecold locations

*high intraspecific variability
(4% ITS)

A Elasticomyces elasticus




Genus Recurvomyces
® (1 species)

Recyrvomyces sp. GBS 11084,

*7 isolates in CCFEE
*Disperse distribution
*Cold locations

Recurvomyces mirabilis \
\ ¥

NN




0.1

Me'ristemomycé;"/rigidum CCFEE 5508 Aconcagua

0.9 Meristemomyces frigidum CCFEE 5401 Monte Rosa

01 — Meristemomyces frigidum CCFEE 5507 Aconcagua
——Meristemomyces frigidum CCFEE 5457 Monte Rosa

Genus Meristemomyces
(1 species)

*5 isolates in CCFEE Aconcagua, Mt.
Rosa




. Genus Incertomyces (2 species)
U1~ Incertomyces perditus CCFEE 5385 Monte Rosa ®

Incertomyces vagans CCFEE 5393 Monte Rosa

* Alps, Monte Rosa
*Cold only




Dothidea insculpta CB3189.58 OQuteroup

102 — Facertampyces perditus CCFEE3383
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@ Genus Oleoguttula (3 species, 2
Oleogutula undescribed) 8 isolates. Antarctica

Teratosphaeriaceae

Friedmaniomyces simpiex CCFEES184
Friegmamiomyces endolithicus CCFEESNL
I'I_ T v i .. o e Taplas COTE100

Oleoguttula mirabilis

NIZ5 I
R

Iy
S e




- L T T mn m e e oo e =

Cladosporium aphidis CPC 13204

Cs'adosponum \E[ Cladosporium a,}f,mne CBS119414

1.0¢ Cladosperium fusiforme CBS 119414

Cladosporium velox CBS 119417

Clad im halotolerans CBS 119416

X Cladosporium salinge CBS 119413
10y Cladosporium allicinum CB518854

Cladosporium sphoerospermum CBS 193.54

o Cladosporium dominicanum CBS 119415

Toxicocladosporium irritans CBS128777
Toxicocladosporium protearum CB5126499

Toxicocladosporium clamydos m CBS124157
Toxicocladosporium burksias CBS126215
Toxicocladosporium sterlitzige CB5132535

Toxicocladosporium rubrigenum CBS124158
1.00 1.00 Rachii rium memurdoi CBS 119432=CCFEE 5211 McMurdao Dry Valleys
- Rachicladosporium menteresium CCFEE 5398 Monte Rosa
Pttt - A

1.00 'CCFEE 5527 Antarctic Peninsula
087 hicll ium i CBS 13604,
Rachicladosporium incospicuum CBS 136046=CCFEE 5456 Val de la Mare
R echicidosporsom pactum CaS 136041 -CCFER 5458 Monte
um = onte Rosa
088 1.00 Rachicladasperium luculisge CBS umwme;um
Rachicladosporium pini CBS 129525 Pinus monophyila
Rachiclodosporium cholioge CBS 125424 twig debris
Clade E

2= CCFEE 5388 Val de la Mare
Hyphoeonis sterilis CBS118321=TRN287 Atazar
tenebrio CBS 136100=CCFEE5413 Monte Rosa

Toxicocladosporium

1.00
0,

"
Arthr

@ Genus Rachicladosporium (6 RIF
species) 7 isolates. Antarctica, Alps

Rachicladosporium from plants distantly

related

o
TS

3 =g
-

S

Rachicladosporium mcmurdoi

7\

/




099 - Extremus sp. CBS 119436
0.59FL Extremus antarcticus CCFEE 5312

1

Extremus antarcticus CBS 136104

0.87]

hdl

— Extremus antarcticus CBS 136103
Extremus adstrictus CBS 118292

100|  CCFEE6298

0.9 I Extremus sp. CBS 118300
L Extremus sp. CCFEE 5551

R R B e e

—— Devriesia compacta CBS118294

— Devriesia adstricta CBS118292

Extremus antarcticus CBS136103

CCFEEo6295

Extremus antarcticus CCFEES312
100 || CCFEE6299

Extremus antarcticus CBS136104

CCFEEo06297

Genus Extremus (1 species) 7 isolates;
Antarctica and Europe. E. antarcticus cold
only, wide distribution.




I— Vermiconia antarctica CCFEE 53488
91 Capnobatryella sp. MA4902

100 | Vermiconia antarctica CCFEE 5489 O ‘ °

Genus Vermiconia (4 species) 15
NVemmicomia cueioola CCFEE. 5995 isolates. Antarctica, Alps, Spain,

[ Vermiconia calcicola CCFEE 5780

Vermiconia calcicola CCFEE 5903 HP.

Vermiconia calcicola CCFEE 5770 T Sa rd I n Ia ( Ita Iy)

Vermiconia calcicola CCFEE 5T18

Vermiconia calcicola CCFEE 5947 H H H HH (o)

Capnobotryella sp. MA3615 ¢ V. CG/CICO/G genetIC Varlab|l|ty 4.2%

Vermiconia calcicola CCFEE 5769

[ Vermiconia calcicola CCFEE 5714
Vermiconia calcicola CCFEE 5896

- Vermiconia flagrans CCFEE 5922

- Vermiconia flagrans CBS 118283

Vermiconia foris CCFEE 5459 T E
Petrophila incerta CBS 118303 xtremaceae

Petrophila incerta CBS 118287
Petrophila incerta CBS 118608 T
Devriesia compacta CBS 118294
Saxophila tyrrhenica TRNG3
99.1 Saxophila tyrrhenica CCFEE 5935 T
_— Saxophila tyrrhenica TRNG6

= Savophila tyrrhenica TRN136
Capnobotryella sp. MA3619
Devriesia adstricta CBS 118292 T
Extremus antarcticus CCFEE 5312
Extremus antarcticus CBS 136104
Extremus antarcticus CBS 13[3“13 T
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EL lazticus CCFEES313 .
ser Morsicola elneaa CPREE S04 ©® @ Genus Constantinomyces (4
.ﬁmnﬁmmﬂz . . .
Morricoia elonzaa CCFEES409 species Spain; 1, undescribed
—— Constansingmyces 5. TEN411 .
CCPEE6156 Antarctica)
CCFEEG2S]
CCFEI;EI[I.'-

Lopctmatinnsmccac malprans TEM440  —
Recurvamces mirgbilis CCFEES475
00 |- WrVOMCES MO CCFEES154

8, Trimmatostroma abietis CE3270 25
" r[ﬂmmrma abieris CES143.97

| Teimmnctizsiroms gl CBSG18.84
a2l Trimmatoztrosug abiers CES200.00

3T Teraiosphaeria toledana CES 113313
’-{ ii“urﬂm&&mﬂ'ﬂ ﬂ'ﬂrﬁmu&m‘ﬁ CES120040

Teratasphaeria fordensis CBE124381
' v

: ' R Constantinomyces virgultus
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- I_Ll:.'-l.iea i mirabilic CCFEES523
w pEutiut miradiiy CCFEESS1

. © Genus Lapidomyces (2 species)
- %ﬂﬁ%m . Spain

I%fﬂﬂ%ﬂ hizmawnicus CCFEE TEM126

— Friedmamiomyces simplex CCFEE5 134

Friegmmuiipmyces endoiizhicus CCFEESNL
: ‘;ﬂfummas endalithicus CCFEES1ERQ

Frigdmanniomyces endoiinicis CCFEES208
Friegmmuiipmyces endoiizhicur CCFEES]193
Fripdmmmuiosces endolithicur CCFEES193
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Lapidomyces hispanicus




L

Vermiconia flagrans CCFEE 5922

Vermiconia flagrans CBS 118283

Vermiconia foris CCFEE 5439 °T

Petrophila incerta CBS 118305 Extremaceae ()
Petrophila incerta CBS 118287 _
FPetrophila incerta CBS 118608 T

Devriesia compacta CBS 118294

Saxophila tyrrhenica TRNGS
Saxophila tyrrhenica CCFEE 5935 T

21| Savophila tyrrhenica TRNG6

Saxophila tyrrhenica TRN136

—— Capnobotryella sp. MA3619
Devriesia adstricta CBS 118292T
Extremus antarcticus CCFEE 5312

Extremus antarcticus CBS 136104
freee CRE 124102 T

Genus Petrophila (1 species)
Spain




Vermiconia flagrans CCFEE 5922
008 Vermiconia flagrans CBS 118283
Vermiconia foris CCFEE 5459 T

rophila incerta Extremaceae . .
. e S i A O Genus Saxophila (1 species)
- Petrophila incerta CBS 118608 T . .
B Devriesia compacta CBS 113294 Sardinia (Italy)
> Saxophila ryrrhenica TRNGS

” N Saxophila tyrehenica CCFEE 3935 T
2Ll saxophila tyrrhenica TRNG6
883 | Savophila tyrrhenica TRN136

—— Capnobotryella sp. MA3619
Devriesia adstricta CBS 118292 T
Extremus antarcticus CCFEE 5312

Extremus antarcticus CBS 136104
freee CRE 124102 T
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)

(b}

s’

(b]

(&

3

@)

D

2

L

Is)
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= 1oo< Moyriangiales
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100
—100—"1 Cryomyces
’ﬂ< Botryosphaeriales
Coniosporium uncinatum CBS 100219
Coniosporium apollinis CBS 100213

%7 100/ [ Coniosporium apollinis CBS109860 $
96| [~ Coniosporium apollinis CBS 352.97 5
6" Coniosporium apollinis CBS 100214 O
3
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L
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NJ Multilocus SSU-LSU tree
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0.9_31 Perusta ingequalis CBS 118271=TRN272 Atazar
Perusta inaequalis CBS 118357=TRN275 Atazar

055 | CBS 118281=TRN11 La Cabrera Clade 1 ‘ Genus Saxomyces (2 SpeCieS), 7
CBS 118318=TRN258 Atazar isolatesl Alps Italy

Catenulomyces convolutus CBS118609=TRN9 La Cabrera
1.00 |Ramimonilia apicalis CBS 118327=TRN437 Patones

] Ramimonilia apicalis CBS 118322=TRN443 Patones Clade 2

Phaeotheca triangularis CCFEE 5578 S

Phaeotheca triangularis CCFEE

0.98 ‘|

0

1.00 ‘Phaeotheca triangularis .
EE 5540 Sardinia

Phaeotheca trian

Saxomyces penninicus CCFEE 5495

Saxomyces alpinus CCFEE 5466

0.8 Saxomyces alpinus CCFEE 5469
Saxomyces alpinus CCFEE 5491
096 - saxomyces alpinus CCFEE 5462

|Saxcmyces alpinus CCFEE 5470
Saxomyces alpinus CCFEE 5477

Cryomyces antarcticus CCFEE 534
1.00 'Cryomyces antarcticus CCFEE 690

-—

Saxomyces




Cryomyces antarcticus CCFEE 534 Antarctica
Cryomyces antarcticus CCFEE 515 Antarctica
Cryomyces antarcticus CCFEE535 Antarctica
Cryomyces antarcticus CCFEE690  Antarctica

Cryomyces antarcticus CCFEE 453 Antarctica
Cryomyces antarcticus CCFEE 5577

Cryomyces antarcticus CCFEE 5268 AntarCt! ca
94 Cryomyces antarcticus CCFEE 5510 An tarCt! ca
Cryomyces antarcticus CCFEE 5511 AntarCt! ca
Cryomyces minteri CCFEE 5187 Antarctica
a0 lr Cryomyces montanus CCFEE 5476 Alps

Cryomyces funiculosus CCFEE 5554 Al ps

Cryomyces spp.

*14 isolates in CCFEE (7 Antarctica)
*Alps, McMurdo Dry Valleys Antarctica
ecold only

*ITS variability C. antarcticus 1.3%




0.99| Perusta inaequalis CBS 118271=TRN272 Atazar
Perusta inaequalis CBS 118357=TRN275 Atazar
085 | CBS 118281=TRN11 La Cabrera
CBS 118318=TRN258 Atazar

O Genus Perusta (2 species) Spain
Catenulomyces convolutus CBS118609=TRN9 La Cabrera

1.00 |Ramimonilia apicalis CBS 118327=TRN437 Patones
] Ramimonilia apicalis CBS 118322=TRN443 Patones Clade 2

| Phaeotheca triangularis CCFEE 5578 Sardinia
0.98

‘ Phaeotheca triangularis CCFEE 5579 Sardinia
1.00 | Phaeotheca triangularis CBS 471.90
Phaeotheca triangularis CCFEE 5540 Sardinia

Saxomyces penninicus CCFEE 54595
Saxomyces alpinus CCFEE 5466
0.99 Saxomyces alpinus CCFEE 5469
Saxomyces alpinus CCFEE 5491
0.9 - saxomyces alpinus CCFEE 5462
Saxomyces alpinus CCFEE 5470
Saxomyces alpinus CCFEE 5477

Cryomyces antarcticus CCFEE 534

1.00 ' Cryomyces antarcticus CCFEE 690

Perusta inaequalis
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LA Bl

56 Coniosporium apollinis CBS 352 97 Med --
Coniosporium apollinis CBS 100218 Med
Coniosporium apollinis CBS 109865 Med

g9 Coniosporium apollinis CBS 100214 Med |@pOllinis-group
Coniosporium apollinis CBS 109860 Med ‘ . . .
Coniosporium apollinis CBS 109867 Med Genus Conio sporium (2 Speci es)

Coniosporium %Joﬂinis CBS 100213 Med -----
mD\{ oniosporium uncinatum CBS 100212 Med] uncinatum-arou S. . I IT D I G C .
Goniosporium uncinatum CBS 100219 Fra =
| Coniosgoﬁum uncinatum A35 Cri --eeeeeeee eeve- 9 P ICI y ( )I e OS ( reece)l rlmea
a0 Cryomyces antarcticus CCFEE 453 Ant =
Cryomyces antarcticus CCFEE 456 Ant
Cryomyces antarcticus CCFEE 514 Ant
Cryomyces anfarcticus CCFEE 515 Ant
Cryomyces antarcticus CCFEE 534 Ant Cryomyces
g Cryomyces antarcticus CCFEE 690 Ant
Cryomyces antarcticus CCFEE 536 Ant
Cryomyces minteri CCFEE 5187 Ant
rock isolate CCFEE 5476 Alp --===-==-==s=rs=szmene]
Hysteropatella clavispora - .
Hysteropatella elliptica |
copatela clipica | Patellariales
Helicomyces roseus -----

Tubeufia paludosa ] Tubeufiaceae

Tubeufia cerea -

91
89

f‘ Capnodiales

Coniosporium uncinatum

N

Y

‘ ‘;uﬁ k‘hf “‘4.
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4 Knufia chersonesos
Knufia chersonesos
Knufia chersonesos CCFEE 5705

&nupa cﬂersonesos 88:;55 57@ t
nufia chersonesos

Knufia chersonesos CCFEE 57 on u men s

Knufia chersonesos CCFEE 5776

Knufiachersonesos UAMH 8970

— CCFEE 5939 Knufia sp.

u#Knufia chersonesos CBS 725.95

Knufia chersonesos CCFEE 5740

Knufia chersonesos Da055-01

Knufia chersonesos CBS600.93

Knufia chersonesos Da139-05

1Da026-03 NEW
CCFEE 5556

[  CCFEE 457

Apennines, Antarctica
21feo) Knufla perforans

RSP SB SRR 20352
CCFEE 5893 Knufia sp.
CCFEE 5897 Knufia sp.
CCFEE 5923 Knufia sp..
2| CCFEE 5886 Knufia sp..
CCFEE 5892 Knufia sp..
CCFEE 5902 Knufia sp.
5564CCFEE Knufia sp..
%CFEE 2223 anufla sp.. A Q

FEE 5324 Knufia sp..
CFEE 5314 Knufia sp.. nta rCtlca
1| [Knufia cryptophialidica DAOM 216555

Sarcinom ces sp. MA 4705

s CCFEE 571

<’Kn ufia chersonesos T4N12b(A,

Cold

Hot

Monuments

[e]e)

Sarcinomyces sp. MA 4676
3| |Sarcinomyces sp. MA 4598
garcmomyces sp. MA 4882 M
arcmomyces sp. MA 4
w 2arcinomyce: onuments
CCFEE 5738
CCFEE 5739
CCFEE 5768
S,
“~ CCFEE 5493
CCFEE 5908 Unknown Chaetothyriales
| |CCFEE 5884 Unknown Chaetothyriales
76) CCFEE 5925 Unknown Chaetothyriales
CCFEE 5928 Unknown Chaetothyriales
CCFEE 5894 Unknown Chaetothyriales
CCFEE 5550
Phaeococcomyces catenatus strain UAMH 4357
*’Phaeococcomyces catenatus

P. sessilis CBS 238.93
E Phlalophora sessilis CBS 243.85
CCFEE 5397

E CCFEE 5397

CCFEE 5587
Exophiala xenobiotica CBS 117653
Exophiala xenobiotica CBS 117753
59gxophlalajeanselmel CBS 528.76

Alps
Monuments
Norvey

Alps Texas

Capronia crusticola
Exophiala dermatitidis CBS 130575

9

Exophiala dermatitidis CBS 115663
CFEE 5412

Alps, Antarctica

Norvey
Antarctica, Norvey

Antarctica, Greenland, Alps

Mediterranean

541
CCFEE 5963 PS
CCFEE 5965
.pullulans
5558CCFEE

Sydowia eucalypti
Sydowia polyspora strain CUBC-F1
Dothideainsculpta CBS 189.58 18S
Dothidea sambuci strain DAOM 231303

Knufia chersonesos

Knufia ??

|

= Knufia ?

°~J

III‘I

Phaeococcomyces nigrigan’s

Phialophora sessilis

Exophiala

Occurrence of cold-
loving RIF in
Chaetothyriales

Chaetothyriales

Dothideomycetes (outgroup)



.OCHiE 5313
COFES314
olgCAS T2695T
42 CRS 72595

Trichomeriaceae

DM)M 26555 T

Kl cadoupora UAMH 10396 T
'I i um

@5

Ma (s OCFEE san
icAomenn MRLUOCI0884 T
Trickomeniun foiticols MFLUCC10-D078 T
Trickomerivm folicoda MFLUOCI00054 T

100 musicols CRS 110960 T
_lm_t etaiockadosporiells musicols CBS 113573

Metelockadosporie s municoks CBS 113864
etwlociadosporielia musioofa CRS 113865

mmccn:xsus
[ patuiais CCFEE 5594
| 1 Fatmuiots CCFER
o pattalals CCPER 5910
Fatuials CCVEE S907 T
’ puliuiaa COVEF. S5
2 pattaiats COFER. 928

(¢ Lo 2
wwmww - ?ﬂ“ﬁ,mm 0005 Chaetothyriaceae

bore olivacea CRS 122.74
3 etiog laciaiai CHS 19061°T
» CBS22586T .
20 ':E : P ruiol CBS 4291 T Cyphellophoraceae
sexslis CRS 23893
sexsills CHRS 43357
CRS 10167
W‘" Imei CBS 50790 T
mpammmucns 0735T
&0, Nlpc‘l CBS3IS3S2T
(CRS 27137
2 MIUXCT. 805
mieograe CRS 556.8
australiecds CRS 112793

e R Herpotrichiellaceae

WMCOHMT

rianldica CBS WOSIIT

%tm 19187 T
; g CRS 537,73 T
saimoes CRS 15T67T
CRS 116009

decanti-corai CBS 123,33

Clafoshisonhors mmicoiz €8s 117536 EDibrvaceae (outaroun)



Knufia marmoricola CCFEE 5892
Knufia marmoricola CCFEE 5726
Knufia marmoricola CCFEE 5902
98 3 | Knufia marmoricola CCFEE 5923
r[ Knufia marmoricola CCFEE 5721
Knufia marmoricola CCFEE 5886
Knufia marmoricola CCFEE 6201

Vi mamriciace ® Genus Bradymyces (1 RIF
- ’lgzuﬂa marmoﬂggh CCFEE 5716 . .
e a1 species) 2 isolates, Alps, Italy

99 Knufia perforans CBS 885.95 T
Knufia karalitana CCFEE 6001
Knufia karalitana CCFEE 5656 T
Knufia karalitana CCFEE 5732
Knufia karalitana CCFEE 5929
|| ' Knufia karalitana CCFEE 5921
L Knufia sp. CCFEE 5323
Knufta sp. CCFEE 5314
Knufia petricola CBS 72695 T
U Knufia petricola CBS 725.95
Kndfia petricola A95
Knufia petricola IM1 389175
nufia aspidioti BJO1A29
Knufia aspidioti BIOIA10
gq g |Knufia mediterranea CCFEE 5738 T
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Knufia mediterranea CCFEE 6205
Knufia endospora UAMH 10396 T
Knuifia cryptophialidica DAOM 216555 T
Knufia sp. CPC 12171
Knufiasp. CPC 12172
ufia sp. CPC 12173
—— Knufia epidermidis CBS 120353 T
nufia [sunedae 22
EK ifi dae CPC 22931 T
Knufia peltigerae UAMH 11090 T
Bradymyces oncorhynchi CCF 4369 T
Bradymyces alpiniis CCFEE 5478
Bradymyces alpinus CCFEE 5493 T

100 Trichomerium deniqulatum MFLUCC10-0884 T
—LTrichomen’um foliicola MFLUCC10-0078 T
Trichomerium foliicola MFLUCC10-0054 T
|Metulocladosporiella musicola CBS 110960 T

100 \Metulocladosporiella musicola CBS 113873
Metulocladosporiella musicola CBS 113864
Metulocladosporiella musicola CBS 113865

Lithophila guttulata

CCFEE 5885

Lithophila guttulata CCFEE 5894

Lithophila guttulata CCFEE 5908

Lithophila guttulata CCFEE 5910
Lithophila guttulata CCFEE 5907 T
Lithophila euttulata CCFEF 5909

—

%




Knufia marmoricola CCFEE 5892
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Considerations
based on Dothideomycetes

e T- association is a character spanning entire genera of RIF

> 9 genera Cco |d (Friedmanniomyces, Elasticomyces, Recurvomyces, Monticola, Incertomyces,
Oleoguttula, Extremus, Meristemomyces, Rachicladosporium)

> 3 genera hot (Lapidomyces, Petrophila, Saxophila)

» 2 genera cold & hot but species related with T (constantinomyces,

Vermiconia)

 Some taxa show disperse distribution, other are spreading in very

restricted areas. Dispersal may be efficient but settlement limited
by conditions (COLD/HOT).

* High genetic variability (round 4.5%): accumulation of
mutations/parasexuality?



Conclusions

> Slow growth /\,@/

. Z Z > InaCtlve Ilfe (starvation, dehydration, freezing...)
A

o
» No sexuality

They are spreading, adapting and actively evolving
even at the cold edge for life
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