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Summary

In 1992 some samples of mosses, lichens and soils were collected from Botany Bay, Scuthern Victoria
Land {77° 01" $ 162° 32’ E} and, as a result of a routine screening programme some yeasts were isolared.
One of them, designated as strain G5, showed marked differences when compared to other antarctic
yeasts, According to morphological and physiological characteristics, we were able to identify the strain
G35 as a yeast belonging to the genus Cryptococens. Some characteristics of this genus are the growth
response to myo-inositol, celobiose, raffinose and D-glucuronate, no-fermentation, the absence of myceli-
um and pseudomyeelium, asexual reproduction, Diazolium blue B test (DBB) and urea hydrolisis positive
and the growth without vitamines. This strain {G5) formed cream colonies of slimy appearance with cells
of 3x2 um in size, that grew berween 4 °C and 20 °C. The G+C coment of strain G5 was
50.3 mol%. The molecular characterization by whole-cell proteins and RFLP analysis of the 5.85 rfRNA
gene and the two ribosomal internal transcribed spacers (5.85-ITS region), revealed that this strain was
different from other antarctic species of this genus. The phylogenetic tree deduced from the 5.85 rRNA
gene sequence showed the strain G5 as a member of the genus Cryptococcus, clearly separated from other
basidiomycetous yeasts. On the basis of the physiological, genotypical and phylogenetical data, the new
isolate G5 was described as Cryprococcus victoriae, sp. nov., with the type strain G5 (= CECT 11114).

Key words: Antarctic yeast — Cryptococeus victoriae — G+C - whole-cell protein electrophoresis, — 5.85-
ITS RFLP - 5.85 rRNA gene sequence ~ phylogeny

Introduction

The genus Cryptococcus is a heterogeneous group of
non-fermentative, encapsulated yeast species, which in-
cludes strains isolated from diverse substrates such as
food, air, water, soil, insects, and several human
pathogens (KREGER-VAN Ry, 1984). Most do not pro-
duce a sexual state and are identified only by their asexu-
al reproductive state (anamorph). Due to the lack of a
known sexual state, most of the species belonging to the
genus Cryptococcus are defined by a combinadon of
morphological and physiological characteristics, which
include the absence of psendomycelia and red pigmented
colonies, lack of fermentation, production of amylose
and ultrastructure of the septal pore (KREGER-VAN Ry,
1984; BARNETT et al., 1990).

Artending mainly to the features above, the G+C con-
tent and DNA/DNA reassociation some new species of
Cryptococcus isolated from antarctic environments, have

been described in recent years (BAHARAFEN and VISHNI-
AC, 1982; VISHNIAC and BAHARAEEN, 1982; VISHNIAC and
HEMPFLING, 1979a and b; VisHNIAC and KURTZMAN,
1992), :

Morphological and cultural characteristics, as well as
biochemical properties are the principal criteria used in
veast taxonomy for the classification of yeast species,
and ameng them, the electrophoretic whole-cell protein
patterns have revealed as a convenient and valuable tool
for the establishment of intra- and intergeneric relation-
ships (VANCANNEYT et al., 1991 and 1994),

Recent studies have demonstrated that taxonomy of
veasts based exclusively on anamorphic features is artifi-
cial, may lead to the misclassification of species and does
not reflect true phylogenetic relationships (KurTZMAN,
1993 and 1994; ViLgaiys and HESTER, 1990; WHITE et
al., 1990). The most significant contribution to the re-
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construction of the basidiomycetous yeast evolutionary
tree has come from ribosomal DNA sequencing (FELL
and KurTzMmaN, 1990; GueHO et al., 1989; KwoNG-
CHUNG and CHANG, 1994; MITCHELL et al., 1992; SuH
and SuGIYAMA, 1993; vaN DER PEeER et al., 1992;
WILMOTTE et al., 1993). The internal transcribed spacers
(ITS1 and ITS2) and the 5.85 rRNA gene are known for
their value as evolutionary markers, since they contain
both low and high conserved regions and exhibit far
greater interspecific differences than 185 and 255 rRNA
genes (BELLOCH et al., 1998; GARDES and BruNs, 1993;
GUILLAMON et al., 1998; JaMES et al., 1996; LEE and Tay-
LOR, 1992; MITCHELL et al., 1992; MOLINA et al,, 1992;
NGUYEN et al., 1997; Opa et al., 1997; REDECKER et al.,
1997; VALENTE et al., 1996; WINGFIELD et al., 1996).

In this comparative study we used phenotypic, geno-
typic and phylogenetic data. The whole-cell protein elec-
trophoresis and the restriction analysis of the 5.85 rRNA
gene and ITS1 and ITS2 spacers {5.85-ITS region), were
used to determine the similarity between related species
of the genus Cryptococcus, and the comparison of 5.85
rRNA gene sequences to infer a phylogenetic tree reflect-
ing their relationships with other basidiomycetous yeast.
Our results show that all antarctic species described by
VISHNIAC et al., (BAHARAEEN and VISHNIAC, 1982; VisH-
NIAC and BAHARAEEN, 1982; VISHNIAC and HEMPFLING,
1979 a and b; VISHNIAC and KURTZMAN, 1992), represent
a very close group of species. However, the strain G5 (=
CETC 11114), appears in a separate branch, constituting
a different species, which we propose as the new species:
Cryptococcus victoriae.

Materials and Methods

Yeast strains: Table 1 shows the 15 type strains representing
the Cryptococcus species isolated from antarctic soil, obtained

Table 1. Cryptococcus yeast strains utilised in the present study.

from the Spanish Type Culture Collection (CECT, University of
Valencia, Spain).

The isolate G5 was recovered from a sample of mosses,
lichens and soil collected at Botany Bay, Cape Geology, Granite
Harbour, Southern Victoria Land, Antarctica (77° 017 S, 162°
32" E) (PAYNE et al., 1975), and was isolated on dextrose-agar
plates supplemented with 30 pg/ml of tetracycline and 20 pg/ml
of dieldrin (acaricide) aerobically incubated at 4, 14, 22 and
30 °C for three weeks.

Morphology: Cell size and morphology were determined by
scanning electron microscopy (Hitachi § 3200), from a culture
on Sabouraud-Dextrose broth at 15 °C. Negative staining was
used in order to demonstrate capsule presence or absence; the
cells stained with nigrosine were viewed using a phase contrast
microscope.

Physiological tests: The physiological characterization of the
strain G5 was carried out according to the methods currently
used in yeast taxonomy (KREGER-VAN Rij, 1984; BARNETT et al.,
1990}, complemented with some other tests, as growth on sun-
flower seeds at 4 °C. The yeast identification computer program
by VELAZQUEZ et al. {1993) was also used to perform the identi-
fication of the strain G5.

Serotyping: Agglutination reactions with specific antisera
anti-A, B, C and D of Cryptococcus neoformans (Chipto check
System, latron, Japan) were also carried out.

SDS-Page of whole-cell proteins: Sodium dodecyl sulphate
(SDS)-polyacrylamide gel electrophoresis was performed by
using the method of KERSTERS and DE LEY (1980), later modi-
fied by KERSTERS {1985). Whole-cell protein samples were pre-
pared from five days old cultures at 15 °C, according to the
method of PoT and KersTERS (1991).

DNA Composition: The base DNA composition was deter-
mined according to MARMUR and Doty (1962) and MANDEL
and MARMUR (1968).

DNA preparation and amplification: Total genomic DNA
was obtained according to the method described by QUEROL et
al. (1992) with slight modifications, and diluted to 50-100
ngfpl. The Internal Transcribed Spacer regions (ITS 1 and ITS 2)
and 5.85 rRNA gene were amplified in an Eppendorf 3130
Thermal Cycler, by using the primer pairs ITS1 (5 TCCG-
TAGGTGAACCTGCGG 3’) and ITS4 (57 TCCTCCGCT-

Isolation source

Species

Strain designation

C. albidosimilis
C. antarcticus
C. asgardensis
C. baldrensis
C. consortionis
C. friedmanii
C. bempflinglii
C. lupr

C. socialis

C. tyrolensis

C. vishniacii var. asocialis
C. vishniacit var. viadimirii
C. vishniacii var, wolfii

C. vishniacii var, vishniacit

C. wrightensis
Cryptococcus sp.

CECT 11117 = NRRL Y-17463
CECT 11118 = NRRL Y-17461
CECT 11088 = NRRL Y-17202
CECT 11087 = NRRL Y-17203
CECT 11142 = NRRL Y-17204
CECT 11161 = CBS 7160

CECT 11089 = NRRL Y-17207
CECT 11083 = NRRL Y-17187
CECT 11160 = CBS 7158

CECT 11090 = NRRL Y-17188
CECT 11985 = NRRL Y-17190
CECT 11086 = NRRL Y-1720%
CECT 11084 = NRRL Y-17210
CECT 11082 = NRRIL Y-17208
CECT 11091 = NRRL Y-1718%
strain G5 = CECT 11114

soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica
soil, Antarctica

CBSCBS - Centraalbureau voor Schimmelcultures, Delft, The Netherlands; CECT - Coleccién Espanola de Culticos Tipo, Spanish
Type Culture Collection, University of Valencia, Valencia, Spain; NRRL - Northern Regional Research Lahoratory, US Department

of Agriculture, Peoria, Illinois, USA.
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Table 2. Biochemical and physiological characteristics of G5 and reference strains of the Cryptococcus genus. C. asgardensis (C1),
C. baldrensis (C2), C. hempflingii (C3), C. lupi (C4), C. tyrolensis (C5), C. wrightensis (C6), C. vishniacii var. vishnigcii (C7), C.
vishniacii var. viadimirii (C8), C. vishniacii var. asocialis (C9), C. vishniacii var. wolfii (C10), C. albidosimilis (C11}, C. antarcticus
(C12), C. consortionis (C13), C. friedmanii (C14), C. socialis (C15).

Character

C1

C2

C3

C4

Cs

Cé

C7

Cc8

C9

C10

Ci1

Ci2

C13

C14

C15

GS

D-Glucose
D-Galactose
L-Sorbose
D-Xylose
L-Arabinose
D-Arabinose
L-Rhamnose
Sucrose

Maltose
Trehalose
Cellobiose
Arbutin
Melibiose
Lactose
Raffinose
Melezitose
Inulin

Starch

Glycerol
Erythritol
Ribitol

Xylitol
D-Glucitol
D-Mannitol
Galactitol
myo-Inositol
2-Keto-D-Gluconate
5-Keto-D-Gluconate
D-Gluconate
D-Glucurenate
DL-Lactato
Succinate
Citrate
Methanol
Ethanol

Propane 1,2 diol
Butane 2,3 diol
Nitrate

Nitrite
Ethylamina
L-Lysine
Cadaverine
Creathinie
Creatine
Imidazole
Growth w/o vitamine
Growth at 25 °C
Growth at 30 °C

0,01% Cycloheximide

0,1% Cycloheximide
1% Acetic Acid

50% Glucose

Starch Formation
Urea Hydrolysis
DBB reaction
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Table 3. 5.85 rRNA gene sequences obtained from the EMBL li-
brary.

Species EMBL accession number
Filobasidium floriforme M94515

Filobasidium uniguttulatus M94520

Filobasidium capsuligenum M94513
Cystofilobasidium capitatum M94512
Cystofilobasidium bisporidii M94511

Filobasidiella depauperata M94514

Filobasidiella neoformans L14067

Cryptococcuts neoformans 1.14068

TATTGATATGC 37} described by WHITE et al. (1990). PCR re-
actions were as follows: initial denaturation at 94 °C for 5 min-
utes, 35 cycles of 94 °C 40 seconds, 55 °C 40 seconds and
72 °C 30 seconds, with a final 10 minutes step at 72 °C.

Restriction analysis of PCR products: The PCR products
were digested, without further purification, with 7 restriction
endonucleases (Boehringer-Mannheim): the four-cutter enzymes
Alul, Cfol, Haelll, Tagl and Tru%l, the 5pb recognising enzyme
Hinfl, and EcoRI that has a 6 pb recognition site. The restriction
fragments were separated by electrophoresis on 3% agarose gels
with TBE buffer (8% mM Tris-borate, 2 mM EDTA, pH 8.0).
After electrophoresis, gels were stained with ethidium bromide
(0.5 mg/ml), and the DNA bands visualised under UV light and
compared against a 100 bp ladder DNA standard {Gibco-BRL).

Restriction site map was obtained hy means of double di-
gests, and lately verified by comparison with the ITS-3.85 re-
gion sequences of the species C. antarcticus, C. friedmanii, C.
vishniacii and C. victoriae determined in this study.

DNA cleaning and direct sequencing: DNA amplification
products were purified using the GeneClean Purification Kit
{Bio101) and directly sequenced using a Taq DyeDeoxy termi-
nator cycle sequencing kit (Applied Biosystems) in an Applied
Biosystems model 373A Automatic DNA Sequencer. The
primers ITS1 and ITS4 together with two additional primers,
ITS2 (§° GCTGCGTTCTTCATCGATGC 3°) and ITS3 (&
GCATCGATGAACGCAGC 37} were used to obtain the se-
quence of both DNA strands.

Phylogenetic tree reconstruction using the 5.8S rRNA gene
sequence: The 5.85 rRNA gene sequences of species represent-
ing the genera Cystofilobasidium, Filobasidium and Filobasi-
diella were obtained from the EMBL data library and their ac-
cession numbers are shown in Table 3. The 5.85 tRINA gene se-
quences of the strains used for the phylogenetic analysis were
aligned automatically using the multiple-sequence alignment
program CLUSTAL W (THOMPSON et al., 1994), and were sub-
sequently manually corrected. The genetic distances were calcu-
lated wsing the Kimura two-parameter model of the program
MEGA v. 1.0 (Kumar et al., 1993). An unrooted phylogenetic
teee was constructed by using the Neighbour-Joining method
{SAITOU and NEI, 1987) contained in MEGA v. 1.0 program.
The confidence values of branches were determined by perform-
ing a hootstrap analysis in which 1000 replicates were used.

Results

Morphology

The strain G5 (= CECT 11114) is a yeast which gives
rise to slimy colonies, whose cellular size ranges between

x15k 2196 280kV 2um

x4.80k 2195

15kV 18um

Fig. 1. Morphology of strain G5 cells as determined by scan-
ning electron microscopy.

3 pm in length and 2 pm in diameter (Figure 1). Cells are
encapsulated (Figure 2). Sexual reproduction has not
been observed. Neither mycelium nor pseudomycelium is
tormed.

Phenotypic characterization

Table 2 shows the phenotypic characteristics of strain
G35 and of the 15 type strains representative of the Cryp-
tococcus antarctic species. Most strains assimilate D-xy-
lose, maltose, arbutin, melezitose, starch and 2-keto-glu-
conate, though sometimes weakly. Growth response to
myo-inositol, cellobiose, and raffinose were variable, All
the strains assimilate D-glucuronate as a sole carbon
souce, indicating that our results are in agreement with
the suggestion of GOLUBEV et al. {1974) to use this test as
diagnostic character for Cryptococcus species.

Only C. albidosimilis grew at 30 °C although growth at
25 °C was detected in C. antarcticus also. All the strains
are inhibited by cycloheximide and acetic acid. Growth on



Fig. 2. Presence of capsule in strain G35, cells stained with nir-
grosine and viewed using a phase contrast microscope. (Magni-
fication x200).

50% glucose was detected in C. friedmanii only. The hy-
drolysis of urea and the DBB test are positive for the ma-
jority of the strains. The comparison of the physiological
traits indicates that strain G3 is similar to C. albidosimilis
and C. antarcticus. Finally, production of melanic pigment
has not been observed on sunflower seeds at 4 °C.

Based on the results above, as well as absence of fer-
mentation and sexual reproduction, indicated that the
1solate G3 is a member of the genus Cryptococcus.

Serology

All the results of the tests with specific antisera anti-A,
B, C and D of Cryptococeus neoformans are negative.

SDS-Page of whole-cell proteins

The total protein profile (Figure 3) indicates the singu-
larity of the isolated strain G3, confirming the differences
between the species C. albidosimilis and C. antarcticus,
which share more physiological characteristics with G35.

DNA base composition

The G+C content determined in this study, 50.3 mol%,
is in the range of the other antarctic Cryptococcus species.

DNA amplification and restriction analysis

The PCR products from all strains were 620 bp long,
except for C. friedmanii, 650 bp and strain G35, 525 bp.
After PCR amplification and without further purifica-
tion, the amplified fragments were digested with the fol-
lowing restriction endonucleases: Alul, Cfol, EcoRI,
Haelll, Hinfl, Tagl and Tru91. The map of the amplified
region of the rDNA (Figure 4) shows the location of olin-
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Fig. 3. Profiles of protein after PAGE of: C. lupi (C1), C.
hempflingii (C2), C. vishniacii var. vishniacii (C3), GS, C. tyro-
lensis (C4), C. baldrensis (CS), C. wrightensis (C6), C. socialis
{C7), C. asgardensis (C8), C. friedmanii (C9), GS, C. antarticus
(C10), C. albidosimilis (C11), C. consortionis (C12),

. HH
its1.Tra E c Tr Tra He TrHa TF
— Lo 4 -
18S | 51 58S | sz 1298
| S
T T T "E;"r

Fig. 4. Restriction map of the 5.85 rRNA gene and ITS regions
from the 16 species of the genus Cryptococcus. Abbreviations
for the restriction enzymes are A: Alul; C: Cfol; E: EcoRV; H:
Hinfl; Ha: Haelll; T: Tagl; Tr: Tru9l.

ucleotide primers and the cleavage sites of the restriction
endonucleases. The position of the different restriction
sites was common to the majority of the species, with the
exception of the species C. antarcticus and C. friedmanii,
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that lacked the Tru9l site immediately after the 5.8S
rDNA gene, and the presence of an additional Tru91 site
located in the ITS1 region of C. friedmanii. The strain
G35 (= CECT 11114), presented a very distinct restriction
pattern, lacking most of the restriction sites located along
the internal transcribed spacers [TS1 and ITS2.

Sequence analysis

The differences deduced by RFLP analysis of the PCR
products from the species C. antarcticus, C. friedmanii,
C. vishniacii and strain GS, were confirmed by compari-

sequences. The aligned sequences form these species are
presented in Figure 5. Our results show that comparison
of the ITS1 regions produces similarity values ranging
from 83% to 96% between the most similar species C.
antarticus, C. vishniacii and C. friedmanii. However,
lower similarity values were calculated when comparing
strain G5 (= CECT 11114) with the other species (61%
to 62%). The analysis of ITS2 sequences revealed higher
similarity values, ranging from 96% to 98% between the
most similar species, while comparison of these species
with strain G35 (= CECT 11114} produces values of 73%
(higher than for TTS1), in spite of the 60 bp deletion in

son of the ITS1 and ITS2 regions and 5.85 rRINA gene
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Fig. 5. Alignment of the 5.8S gene and ITS regions
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C. vishniacii
82
74 C. antarcticus

36

Fi. capsuligenum

~ Cy. bisporidii
67

81

Fi. floriforme
39 ; Fi. uniguttulatus

gg ———— Cy. capitatum

C. friedmanii

G5 {= CECT 11114) C. victoriae

Fa. depauperata

97 [ C. neoformans

L

Fa. neoformans

Scale: each - is approximatsly equal to the distance of 0.000625

Fig. 6. Neighbour-Joining tree based on nucleotide divergences, estimated according to Kimura two-parameter mode!, from the 5.8
tRNA gene sequences. The numbers on the nodes are the frequency (in percent} with which a cluster appears in a bootstrap test of

1000 runs,

Phylogenetic analysis

Because of the significant differences when comparing
strain G5 (= CECT 11114) TTS regions with those from
the other antarctis strains, we have elaborated a phyloge-
netic tree by using only the 5.85 gene sequences obtained
in this study, together with the sequences from other ba-
sidiomycetous yeast from the Genbank (Table 3}. Al se-
quences were aligned and subsequently used to infer a
phylogenetic tree. Figure 6 shows the Neighbour-Joining
(NJ) tree derived from the 5.85 rRNA gene sequences,
where the numbers on the nodes are the frequency (in
percent) with which a cluster appears in a bootstrap test
of 1000 runs. The four represented genera are grouped
independently in different branches of the phylogenetic
tree, The antarctic Cryptococcus species, alongside the
strain G35, are included in a clearly separated and signi-
ficative group (74%}, that appears closer to Filobasidium
than to Chystofilobasidium and Filobasidiella, even
though the latter includes two strains pertaming to the C.
neoformans species.

Discussion

Various taxonomic parameters of Cryptococcus
species were studied and a huge amount of data was col-
lected. The total number of taxa, phenotypic characteris-
tics, G+C content, and protein profile, place strain G5
(= CECT 11114) as a yeast integrated in the genus Cryp-
f0COCeHs.

Considering our results from RFLP analysis of the am-
plified rDNA region, there are not great differences be-
tween C. vishniacii and the species of the so-called C.
vishniacii complex {VISHNIAC and BAHARAEEN, 1982), in-
cluding the C. vishniacii varieties and the species C. as-
gardensis, C. baldrensis, C. hempflingii, C. tyrolensis and
C. wrightensis. These conclusions are in agreement with
the phylogenetic tree, derived from rRNA sequences of
the large subunit, for basidiomycetous yeasts {KURTZ-
MaN, 1994) where all the species described by Visaniac
et al. (1982} are grouped together.

Moreover, the ITS region sequences revealed higher
variahility than we deduced by restriction analysis, for
this reason the sequencing of the ITS regions of the
species mvolved in the C. vishuiacii complex would be a
valuable informration for the clarification of this closely
related group.

However, the primary conclusion from this work, is
the description of a new Cryptococcus species: C. victori-
ae (type strain G5 = CECT 11114), that being isolated
from the same environment than the other antarctic
species of the genus (BAHARAEEN and VisHNIAC, 1982,
VISHNIAC and BAHARAFEN, 1982; VIsHNIAC and HIEMPF-
LING, 1979; VISHNIAC and KURTZMAN, 1992), displays
low similarity levels with them when we compare their
5.8S rRNA gene and ITS sequences. In the phylogenetic
tree deduced by the 5.85 rRNA gene sequences, the new
described species C. victoriae also seems to be different
from any other species pertaining to the basidiomycetous
genus closely related to Cryptococcus, such as Filobasi-
dium, Filobasidiella and Cystofilobasidium.
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Latin description of Cryptococcus victoriae sp. nov.
(Victoria-victoriae pertaining to Victoria land)

Cryptococcus victoriae efformat colonias, agaro
colore cremeo. Micat et de mucosae natura est; in
medis liquidis minus crescit. Cellulae eius morpholo-
giam ellipsoidalem habent, ca. 3x2 pm. Nec pseudo-
mycelium nec mycelium formatur, calore ex 4 °C usque
ad 20 °C. Nulla fermentatio datur. Assimilitat: L-arabi-
nosam, D-arabinosam, arbutinam, acidum citricum,
fructosam, creatinam, creatininam, eritritolem, D-
galactitolem, D-glucitolem, D-galactosam, glucosam,
glicerolum, glucuronicum, gluconata, inulinam, inosi-
tolum, lactosam, melibiosam, melicitosam, D-manni-
tolum, threalosum, L-ramnosum, D-ribitolum, succina-
tum, D-xylitolum.

Cum nitrato crescit, etiam crescit sine vitaminis, urea
finditur et diazolium blue respondet, G+C, ca. 50.3
mol% glucosae nunquam crescit, nec in 0.01%-0.1%
cicloheximidae.

Eius molecularis distinctio per archetypum totarum
proteinarum, per determinationem RPLP de RNAr 5.85
et descriptarum sequentiarum internarum ribosomarum
(5.8S-ITS region) manifeste ostendit singularitatem huius
stirpis coram omnibus speciebus huis generis.

Standard description of Cryptococcus victoriae sp. nov.

This species is typified by G5 (= CECT 11.114) which
was isolated by screening programme on samples of
mosses, lichens and soils from Botany Bay (Southern Vic-
toria Land, Antarctica). It develops cream and slimy
colonies in Sabouraud agar, with cells of 3x2 um. Cells
are encapsulated (Figure 2). Pseudomycelia and mycelia
are not formed. Sexual reproduction is unknown.

Growth occurs from 4 °C to 20 °C; optimal growth is
at 15 °C. Fermentation does not occur. Compounds as-
similated: D-Glucose, D-Galactose, D-Xilose, L-Arabi-
nose, D-Arabinose, L-Rhamanose, Sucrose, Maltose,
Trehalose, Cellobiose, Arbutin, Melibiose, Lactose, Raf-
finose, Melezitose, Inulin, Starch, Glycerol, Erythritol,
Xylitol, D-Glucitol, D-Manitol, Galactitol, myo-Inositol,
2-Keto-D-Gluconate, 5-Keto-D-Gluconate, D-Gluconate,
Succinate, Citrate, Nitrate, L-Lysine, Creathinine and
Creatine.

Growth is inhibited by 0.01% of Cicloheximide. Dia-
zolium blue B test, urea hidrolysis and growth without
vitamines are positive.

G+C content of nuclear DNA is 50.3 mol%.

The phylogenetic tree deduced from the 5.85 rRNA
gene sequence showed Cryptococcus victoriae as a new
species of the genus Cryptococcus.
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