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Species Phyllosphere
compart-
ment

No. of 
genomes
(aver. size)

Functional characterization
(approaches/tools)

Source Refs

Ascomycota

Aureoba-
sidium 
pullulans,
A. proteae

Leaves,
spikes, grains

73 (28.3 
Mb)

Genome mining for biotechno-
logical potential and stress toler-
ance (antiSMASH); volatilome 
(SPME-GC-MS); comparative 
proteomics (MALDI-TOF/TOF); 
biocontrol potential (bioassays); 
optimization of genome editing 
(CRISPR/Cas9); degradation of 
fungicides (bioassays)

E, I  72, 88, 
103, 104

Arxula 
terrestris

Grains 0 NA NA 105

Candida 
albicans, 
C. sake, C. 
pelliculosa, 
C. silvicola

Leaves, grains 73 (14.2 
Mb)

 Comparative genomics; 
genome-wide transcriptomics; 
gene editing (CRISPR/Cas9); 
fungicide resistance (bioassays), 
biofilm formation (bioassays, 
microscopy), virulence (mutant 
libraries)

E, I, C 59, 60, 
84, 103, 
106

Clavispora 
lusitaniae

Grains (Qu) 31 (44.5 
Mb)

Starter culture of rice wine 
wheat (ribosomal innic spacer 
analysis)

E, I 107

Debaryomy-
ces hansenii

Leaves, grains 12 (12.1 
Mb)

Production and antimicrobial 
activity of killer toxins inhibiting 
filamentous fungi and bacteria 
(SDS-PAGE, bioassays); mecha-
nisms of haloand osmotolerance 
(immunoblotting,
microscopy, CRISPR/Cas9); fun-
gicide resistance (bioassays)

E, I 54, 74, 
78, 79
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Metschniko-
wia pulcher-
rima

Grains 1 (21.8 Mb)  Mechanisms of antagonistic 
activity against Botrytis carolini-
ana (whole-genome sequencing 
of wild-type and naturally occur-
ring mutant
strains, complementation, mass 
spectrometry)

E, I 46, 109

Pichia 
anomala

Leaves, grains 10 (14.15 
Mb)

 Mechanism of antagonistic 
activity against Penicillium
roqueforti (wheat grain bioassay

E, I 106

Saccha-
romyces 
cerevisiae

Grains 1030 (12 
Mb)

Production of killer toxins; 
optimization of genome editing 
(CRISPR/Cas9); biofi lm forma-
tion (mutagenesis); model for 
eukaryotic biology; fi rst com-
pletely sequenced eukaryotic 
genome; protein interactome 
collection (protein fragment 
complementation assay); UV re-
sistance (random mutagenesis)

E, I, C 63, 75, 
76, 78, 
106, 110

Saccharo-
mycopsis sp.

Grains (Qu) 14 (20 Mb) Starter culture of rice wine 
wheat (metagenomics)

E, I 111

Saturnispora 
silvae

Grains 16 (9.3 Mb) NA NA 112

Schizosac-
charomyces 
pombe

Grains 19 (12.8 
Mb)

Hydrolyzation of maltose (in 
vitro screening)

I 113

Basidiomycota

Bullera 
globispora

Leaves, grains 0 NA NA 72, 114, 
115

Bulleromy-
ces albus

Grains 1 (19.4 Mb) Identifi cation of target decapre-
nyl diphosphate synthase-PDS 
genes for the production of co-
enzyme Q, essential for aerobic 
growth and oxidative phosphor-
ylation (cloning)

I 105, 116

Crypto-
coccus 
tephrensis,
C. laurentii,
C. stepposus,
C. albidus,
C. humicolus

Grains 5 (20 Mb) Resistance to fungicides (in 
vitro screening); mechanisms 
of antagonistic activity against 
powdery mildew, B. cinerea, P. 
expansum and A. niger (in vitro, 
in vivo and fi eld experiments)

E 106, 
112, 
117, 118
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Cutaneo-
trichosporon 
sp.

Grains 14 (19 Mb) NA NA 119

Cystofi-
lobasidium 
capitatum

Inner tissue 1 (21.1 Mb) Production of cold-active 
enzymes (SDS-PAGE); visualiza-
tion of carotenoids and lipids 
formation and storage inside 
yeast cells (CLSM, FLIM)

I 120-122

Dioszegia 
hungarica,
D. fristingen-
sis, D.
crocea, D. 
aurantiaca

Leaves, grains 2 (20 Mb) Identification of inter- and 
intra-kingdom interactions 
(correlation network analysis), 
antagonistic activity against 
the bacterium Caulobacter 
(bioassays)

E 11, 13, 
76, 77, 
80

Filobasidium 
magnum, F.
floriforme, F.
wieringae

Grains 2 (32.2 Mb) Mechanisms of radiation resis-
tance (bioassays, membrane 
integrity assays, SEM)

E 112, 124

Golubevia 
pallescens

Grains 1 (27.8 Mb) Mechanisms of antagonistic 
activity (mRNA-based systems 
approach)

E 105, 125

Guehomyces 
pullulans

Grains 0 NA NA 105

Hannaella 
sinensis

Grains 0 Production of plant hormones 
and plant growth promoting 
traits (colorimetric assay, HPLC)

E 105, 126

Holter-
manniella 
nyarrowii,
H. takashi-
mae

Leaves 1 (17.7 Mb) NA NA 115

Itersonilia 
pannonicus

Leaves, 
spikes, grains

0 NA NA 11, 74, 
75, 79, 
85

Leucospo-
ridiella 
fragaria,
L. golubevii

Leaves 0 NA NA 72

Malassezia 
restricta

Inner tissue, 
grains

5 (7.3 Mb) Plant-pathogenic smut fungus 
for cereal plants (metagenom-
ics)

E 105, 120

Micro-
botryum 
lychnidis-di-
ociae

Stem 23 (28 Mb) Plant-pathogenic smut fungus 
for cereal plants (bioassays)

E 127
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Naganishia 
albidosimi-
lis, N.
albida

Grains 5 (20.7 Mb) Mechanisms of antagonistic 
activity against the fungal 
pathogens Aspergillus fl avus and 
Fusarium proliferatum (bioas-
says)

E 112

Pseudozyma 
fl occulosa

Leaves 2 (25.3 Mb) Mechanisms of antagonistic 
activity against plant pathogen-
ic fungi (CRISPR/Cas, bioassays; 
proteomics

E 86, 103

Rhodotorula 
glutinis, R.
mucilagino-
sa, R.
kratochvilo-
vae, R.
taiwanensis

Leaves, grains 110 (20.9 
Mb)

Degradation of fungicides 
(bioassays); photoprotection ac-
tivities by pigments (bioassays, 
HPLC-DAD)

E, I 64, 103, 
112

Sporobo-
lomyces 
roseus

Leaves, 
spikes, grains

1 (22.4 Mb) Mechanisms of antagonistic 
activity against the fungal 
pathogens Zymoseptoria tritici, 
Cochliobolus sativus and Pen-
icillium expansum via nutrient 
competition (bioassays)

E 11, 74, 
75, 80, 
91, 92

Tilletiopsis 
washington-
ensis

Grains 1 (18.8 Mb) Mechanisms of antagonistic ac-
tivity against powdery mildews 
(bioassays)

E 105, 130

Trichospo-
ron porosum

Straws 2 (25.8 Mb) Production of triglycerol-lipids 
(enrichment culture and metag-
enomics)

I 131

Ustilago 
tritici

Grains 2 (19.5 Mb) Plant-pathogenic smut fungus 
for wheat (bioassays)

E 132

Vishniacozy-
ma victoriae,
V. tephrensis

Leaves, 
spikes grains

1 (11.7 Mb) Mechanisms of antagonistic ac-
tivity against fi lamentous fungi; 
mycoparasitism (bioassays)

E 11, 75, 
79, 80, 
85
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