7 FIRREDTILERMT BeETE RES Y

(Department of Molecular Function, Division of Ultrastructure and Function)

SAEET-RIEN 13 5 43 D 2 DB A 43 B OIEBY I BN
LTWehs, &8 — ORIt -> TIOHEKRE b -
TENBFEEL T & &1, BEERRESERED KD
SBEEE ORDHFA~OFRICK LT SBFLaeHh L L
5.

F = 2 EFED 5 B ARMNRBE AR ARRIFRE &
L T—4ER [ Cryptococeus neoformans (24 5 4> F
HEMEEIESE | £47 - T & 72 Raclavsky Vladislav 18+
&, 1 RRE L (20008: 1 H17TH~20014E 1 A16H).
#AD Hruskova Pavlia & A &4/ C OBFEICBML
fed—fERE Lz, 7 4 ) © v fnED» S COE AH
ANHEE & LT, [RREFRER O/ - MEYS
IR ~1 @ F — = THF %K % 1T > T & 7z Tangonan
Naomi Gaac #i%i2 3 BiciRE L4 (2000427 H 1 H~
20014F 3 A81H). /MERWIE L&, FEEE I 2k
COEEE#IFFER & L CHA S 1, [ Cryptococcus
neoformans ORI =HIE T 2 2 TFEEOBH L
BT] BRERTTW A, 118 1 HicBiirmiER (B3
BHREIEMIE) & LTlA—ESAMBRAS 1,
RABOFEHBML TV 3.

Z oL 7HENEX o 7RET 5573 —0 Viadi-
mir Farkas 443, COEAAEAMFER E LTI0H R
HU, ERmiaescBad 240 « £/0200E] 26
15 L7 (Q0014E10 200 ~20024E 3 H31H). ~vHY —
HFIE 2 4 F A% O Judit Kucsera -+ &, COE A H
AHEBE E LTI0R kB L, Cryptococcus neofor-
mans ICB9 2 BRERR] 2iT-Tw 3 (2001410
H241~2002821 H25H).

Ny T5F ey v a ARENE» S0EBEEE
Sondip Kumar Biswas ZiZ KFRELHEEIFEL L L
THEAFITITVWE. 5 b 7RG S 0RBH 2L
Antra Drivinya & Ald, KEREIHER2EELLT
AR TV 5, REERELER 1 E4L02HEE
T XA, BHAEHERE ORFEHFEOHED 720, &
SETHIEEIT > TV 5, BHRREEFT4EAEO KA
REBEIAR, BEMREELRFTIT-TE Y, RET

EREELTRBICABI L & o7z, 9 B I EHFAE
ROEREET, TRILKEE, ML KB, FHEET
EAERZIFAN, EEHTERENROEY E1T- 1.

9 Hic2EERFHO—BE LT, KOEAdiETE -
T, RERMAEYES2BM L. TEEMEORB
IERE, s, BREOMRT] OB TIER IS A
Thh, EohsL&Li-1.

B E

1. Cryptococcus neoformans OFHREE #H D 14T
Saccharomyces cerevisiae ® Candida albicans T i
DNA &7k, Hi3F, spindle pole body D##IE WS FET
DB OB, & KU HREE “start” 25—I¢
B L TWa. Th &M Cryptococeus neo-
formans TRABRAHOGIEE 7 v+ v T rTH BT
BT ORI - 1. KBTI HEF R FEEIETE R
WoRSHOBDITET 255, HMIEEMED IO TH
MEO®RA BT, ERIE< TRIHER G fii
5. &5, iREEEERT oMl T b b o
FRARTETSE2E, HFRI G HTERBZT L, *
DRRE ST OFlfEIE DNA BRRET T LTV, K
FORBTCEIETEC LB Tz.

2. BEMiERM{bic X 3 Cryptococcus neoformans @ B

HAZE &K pH BSR4

BN OB S L CHRAShTWA T R ok
7RI YNB £# T, C. neoformans X EIIZER T &,
ORI pH DE T ic kB 2 &, Ml =
BHEOWEEMIRI G LERDT/. B—IdMias:
IHRRICE T - 1 TEMD S 5 b DT, FITC THA R
BINE &5, RIS L - fmieEED & i
HosN—2 b, EpHBETY v/ BNER LI &
W - to. BLEHRAER L/ b O TE pH TOM
FE ORRES A IC K 2 SHlT s N7,

C. neoformans \$BERR Tz~ PEZEF 7L Y BE

FEXY BREEEHR v s -WE H54 2001 33



THEHLTWAY, BEailias (v — 4 O{% pH B
THEERD, WRIEERETE S, ChieditLl T
C. neoformans \ZHANEBED & F v & J v h v HEEEE I 18
BLIMESERL, E<HEET S, IEARE K pH
BRE~OHBIEEERT T EMR0h - 1.

3. Exophialo dermatitidis D EERRA & M E 1H 12 58

TEHE

EMRAE, BEEMESET S L ICTHMBICAIE L
T, REEEMNEEZN LT BB EIcL->T D
KT 2ERTMNEETH S, ARE, BUEAREL
7ok O BRI A ic L B BT A & 5 § fEofEiaic
DVWTHFY, ThETOBEBEOEEYFOF— 2 280
TREFIERIT L. Z DR, Exophiala dermaotiti-
dis ORI, 1. MRREAHED G, S, G HOKK
FEEUNSKRT LI2EOREBTERET AL, 2. ¥
SEIHEN - THEBREZEE L, Zocadrh TKIE
KZ->THETAI L, 3. HHFCHEDIC A DA
ATEL DIUINE LA L, T, Bl I oMk
RIET 2T L, 4. RFKHOKE» SN CHIBE I
bEBTE, 5. EHIIG OoMMIcBI B EHESR
BT, WEHESIITHE - T

4 . RIFEMRERE O SRS R I & 5 B EME I
ALk, Cryptococcus neoformans iZIZ T Exophia-
la dermatitidis DEHRIC > W T b EFEBEEEIC L 28
FEHEMBEEBEEITY, SOLmEOR—KERV TAR
B E DR b fT- 1. ZORR, &b S OEEES
BWTh, BPRBERELZEL, BRERLH 55T,
o BRGHBELABICEE T2 E8bd - .
L, 8dEETtdEloRBOH+I 70 v L
BLWEENTETLOCHL, BEEBETERE 3 2
O VETORWEENTER I Edbhotz, 2O &
b D EFE AR, MO R S oL
BECHERTH AT EMELIITE - 72,

5. Cryptococcus neoformans DFHILE LHEHE TR T O
Lk
EREYNC B W TREICRE S T A il kg
B OhWRFTH 2 CDC28/CDC2 (44 2 ) v ikiE
e+ + — ) 12DV, Degenerate PCR Eic & D Cry-
ptococcus neoformans & ¥ cDNA O 4 H CDKI %

BBEL/:. £/ C neoformans ¥/ 5780V =y b D
F—FN—2AKFKIT &L O CDKI B % O MER{zT 2
Moy s s L, PCREEICK D BBEL /2. i
Y47 VBIEETFOEEABLTEY, 4% hsD
SEERTEHML, ZOMHEAEREMITS 22 & T
C. neoformans FHNFE ] D 4 BaTKERE 2 fFRE L 72\,

R

1) Ohkusu M, Hata K, Takeo K: Bud emergence is
gradually delayed from S to G: with progression
of growth phase in Cryptococcus neoformans.
FEMS Microbiol. Lett. 194 : 251-255, 2001.

The G: index of the yeast Cryptococcus neofor-
mans determined by laser scanning cytometer
was 2-3 times higher than the budding index dur-
ing transition to the stationary phase of the cul-
ture, indicating that buds emerged in the G. phase
of the cell cycle. To clarify whether buds also
emerge in G, during exponential growth of the
culture, DNA content for each cell was measured
with a fluorescence microscope equipped with a
photomultiplier. The DNA content of cells hav-
ing tiny buds varied rather widely, depending on
growth phases and strains used. Typically, buds
of C. neoformans emerged soon after initiation
of DNA synthesis in the early exponential phase.
However, bud emergence was delayed to G: dur-
ing transition to the stationary phase, and in the
early stationary phase budding scarcely occurred,
although roughly half of the cells completed
DNA synthesis. Thus, the timing of budding in
C. neoformans was actually shifted to later cell
cycle points with progression of the growth phase
of the culture.

2) Ohkusu M, Raclavsky V, Takeo K : Deficit in
oxygen causes G: budding and unbudded G. arrest
in Cryptococcus neoformans. FEMS Microbiol.
Lett. 204 : 29-32, 2001.

Cryptococcus neoformans exhibited diphasic
growth when grown under limited aeration. First,
it grew exponentially, but at OD 1 the concentra-

tion of dissolved oxygen in culture decreased to 1
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3)

mg 17! and a second phase of slow growth was
started. This phase was characterised by a shift

-of budding from S to G., a sharp decrease in

budding index, and a sharp increase in the pro-
portion of unbudded G: cells to 80%. Thus, a de-
ficit in oxygen was demonstrated to delay the
timing of budding, prolong the G: phase and
cause accumulation of cells after DNA synthesis,
but before commitment to budding.

Yoshida S, Ohkusu M, Hata K, Yarita K, Fujii T,
Takeo K : Early death at medium acidification
and survival after low pH adaptation in Crypto-
coccus neoformans. Mycoscience. 42 (6) : 535-541,
2001.

When Cryptococcus neoformans was grown in
yeast nitrogen base (YNB) supplemented with
0.5% glucose, the medium was acidified to below
pH 3 during the exponential growth phase, which
caused early growth-phase death in susceptible
strains. Even in resistant strains, 30-70% cells
died if incubated for 2 d in YNB supplemented
with 1.5% glucose, whereas the remaining cells
survived long. Two types of fatal alterations
have been observed in dead cells. In the first type,
release of cytoplasm occurred through weakened
parts of the cell wall ; structures attached to cell
walls of dead cells were shown to be rich in pro-
teins by FITC staining, indicating their cytoplas-
mic origin. In the second type, cells shrank dist-
inctly with no sign of wall rupture. The shrinkage
may be due to dysfunction of the plasma mem-
brane at low pH. The mechanism of cell survival
in medium below pH 3 was also examined. Aniline
blue alone, or calcofluor together with methylene
blue, allowed cell wall glucan or chitin and dead
cell cytoplasm to be stained simultaneously. In
the later stages of incubation, cells showing bri-
ght staining for cell wall glucan and chitin em-
erged. These changes in cell wall synthesis could
be considered as an adaptation mechanism to
acidification of the medium, because such cells

survived longer than cells showing no change in

the cell wall staining pattern.

4) Kopecka M, Gabriel M, Takeo K, Yamaguchi M,

Svoboda A, Ohkusu M, Hata K, Yoshida S: Mi-
crotubules and actin cytoskeleton in Cryptococcus
neoformans compared with ascomycetous budding
and fission yeasts. Eur J Cell Biol. 80 : 303-311,
2001.

Actin cytoskeleton and microtubules were stu-
died in a human fungal pathogen, the basidiomy-
cetous yeast Cryptococcus neoformans (haploid
phase of Filobasidiella neoformans), during its
asexual reproduction by budding using fluores-
cence and electron microscopy. Staining with
rhodamine-conjugated phalloidin revealed an F-
actin cytoskeleton consisting of cortical patches,
cables and cytokinetic ring. F-actin patches ac-
cumulated at the regions of cell wall growth, i. e.
in a cylindrical sterigma-like protrusion, bud and
septum. In mother cells evenly distributed F-actin
patches were joined to F-actin cables, which were
directed to the growing sterigma-like protrusion
and bud. Some F-actin cables were associated
with the cell nucleus. The F-actin cytokinetic
ring was located in the bud neck, where the septum
originated. Antitubulin TAT1 antibody revealed
a microtubular cytoskeleton consisting of cyto-
plasmic and spindle microtubules. In interphase
cells cytoplasmic microtubules pointed to the gro
wing sterigma-like protrusion and bud. As the
nucleus was translocated to the bud for mitosis,
the cytoplasmic microtubules disassembled and
were replaced by a short intranuclear spindle.
Astral microtubules then emanated from the sp-
indle poles. Elongation of the mitotic spindle
from bud to mother cell preceded nuclear division,
followed by cytokinesis (septum formation in
the bud neck). Electron microscopy of ultrathin
sections of chemically fixed and freeze-substituted
cells revealed filamentous bundles directed to the
cell cortex. The bundles corresponded in width to
the actin microfilament cables. At the bud neck

numerous ribosomes accumulated before septum
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synthesis. We conclude : (i) the topology of F-
actin patches, cables and rings in C. neoformans
resembles ascomycetous budding yeast Saccharo-
myces, while the arrangement of interphase and
mitotic microtubules resembles ascomycetous fis-
sion yeast Schizosaccharomyces. The organiza-
tion of the cytoskeleton of the mitotic nucleus,
however, is characteristic for basidiomycetous
yeasts. (ii) Specific feature of C. neoformans
was the formation of cylindrical sterigma-like
protrusion, characterized by dense invasion of F-
actin cables and microtubules, followed by dense
accumulation of F-actin patches around its ter-
minal region resulting in development of an iso-
diametrical bud. (iii) These cytoskeletal stru-
ctures may serve as specific targets for searching
actin and microtubule inhibitors of proliferation
of the human fungal pathogen C. neoformans in
vitro and in vivo.

Ito E, Kondo F, Harada K-I: Intratracheal ad-
ministration of microcystin-LR, and its distribu-
tion. Toxicon 39 : 265-271, 2001.

Microcystin-LR was injected into mice intra-

tracheally, absorption from the lung was easy
and it was confirmed that both the cause of death
and lethality dose level were the same as by 1. p.
treatment. An immunostaining method revealed
that there was a time lag of about 60 min before
accumulation of MCLR, and that it caused bleed-
ing in the liver. Clearance from internal organs
took about 2 weeks ; during the initial stage (the
first 2 days), the small intestine, kidney, cecum
and large intestine were already involved. How-
ever, even after 2 weeks, small amounts of MCLR
still presented in epithelial cells in the gastrointe-
stinal mucosa.
Kopecka M, Yamaguchi M, Gabriel M, Takeo K,
Svoboda A : Morphological transitions during the
cell division cycle of Cryptococcus neoformans
as revealed by transmission electron microscopy
of ultrathin sections and freeze-substitution.
Scripta Medica (Brno) 73 (6) : 369-380, 2000.
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Gabriel M, Kopecka M, Takeo K, Yoshida S:
Ultrastructure of Fellomyces fuzhouensis-New,
potentially pathogenic yeast reproducing by con-
idiogenesis. Scripta Medica (Brno) 73 (6) : 341-
360, 2000.
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2001.
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