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Cryptococcus neoformans DIEGIGAEIT TG 2 T HEIC EL R THINAATR AL U M EE & FBNTUEE 1) < 722 55 QR0
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A e S U O O T AL 9D CDC28/cd2 RED V Z AT/ 0 —Z2> 7 L CnCdkl ZHEEL /2. 2T S
cerevisiae > Schizosaccharomyces pombe ® CDC28/cdc2 & @ WHFIPEZ /R LU 7z.

GDSEID EF— 7I3IEMITRENT, INETHSN TS Cdkl £ TITHEL TWD. —J, Cdkl DS D Cdk Tl
R I TWIRY. CnCdkl 1 GDSEID £ F — 7 M5E 2RI —8, fMNIT CDC28/cdc2 FED T &S T &Mk 7z
X2 PSTAIRE EF —7EHA 71U > EDRETMTH O, REFMEORERENWT A FTHS. LiL, AEOD Cdkl T
BY ZZ2nt) VICESEHDS Tz, AETF—T7RRESNTVIENDIT Cde28/cdc2 FEMERIBEMHTE S
Cdkl LTI, TNET3HPNMEINTNDDAT, C neoformans DH DIZE 4 Bl H TH D AE DCAc28/cdc2 K
OV QR ER U 2. EAIRE IR 2D > 257 L C. neoformans TIZEWITH 50172,
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Fig. 1. Change of cell cycle distribution of C. neoformans with progression of growth phase as examined by laser scanning
cytometer. Horizontal axis shows propidium iodide fluorescence value. Vertical axis shows full scale count, i.e.

number of cells showing a particular propidium iodide fluorescence value. Bl indicates budding index; G 11, and Gel,
G1 and Gy indexes, i.e. the proportion (%) of cells in the G and the Gg phase, respectively. Cited from!D.
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Fig. 2. Cell population of strain IFM 49144 under phase contrast. Number of the cells with buds decrease and the cells clearly become
larger from (a) to (c). The bar indicates 10 £ m. (a) Exponential phase cells grown under moderate aeration (OD 1). (b) Cells
grown to OD 4 under moderate aeration. (c) Cells grown to OD 4 under moderate aeration as in (b), diluted 2.5 times, and then

grown under limited aeration for 5 h. Cited from12.
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Fig. 3. Effects of stress on cell cycle control of Cryptococcus neoformans
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Fig. 4. Phylogenetic tree showing similarity between amino acid sequences of CnCdkl and other fungal Cdks. The tree
was constructed using the Genetyx-Win v.5.2.3 (Software Development Co., Tokyo, Japan) by the UPGMA method
and the numbers refer to the distance (branch length) between the compared sequences. Cited from2?.
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PSTAIRE

C. neoformans Cdkl 11: FqGEGTY FVWYEAKD - INTGH-- I-VALKEIRLEAEDEGYPS TS IREISLLEKELSEDD-- 64
3. pombe Cdez S EKIGEGTYGYVYEARHELS-GRI--V-AMEEIRLEDESEGVHSTATIREISLLEEVNDENNE 64
3. cerevisiae CDCEE 13 :EVBEGTYEVVYKALLD-LRPGOGORVVALEKIRLESEDEGVFSITATREIJLLEELEDDN-- 659
C. albicans CDCES 12 i EVGEGTYGYVYEALLD - TEHNN--FVVALKKIRLESEDEGVHSTAIREISLLEEMEDDN -~ 66
3. pombe PhoSs g ELGEGT T YV TEGONEVTGE IVAL-——-EVIRIDADEG-TPSTAIREIFLMEELRHPNI- 61
3. cerevisiae PhoSS 12 :KLGEGTYNTVYEGLNETTGVYWVAL--—-KEVELDSEEG-TPSTAIREIFJLMEELEHENI- &5
C. albicans FPhoSS 153 ELGEGTY YTV YKGRNRATGALVAL————-KEISLDSEEG-TESTAIRETFLMEELDHENI- 66
3. pombe Kinzg 16: EVGEGTY. FLGROKETNRRVAIE-KIEVGOFEDGIDISA-—-LREIKFLEESRHDNV- 70
3. cerevisiae KiniZg8 1Z2:EVGEGTY YLGCOHITGREIAIE-EIKTSEFEDGLDMS A-——-IREVEYLOQENQHPNV- 66
C. albicans Kinig 29 EVGEGTY. YLGEQISTERQIAIE-EIKTGLFEDGLDMS A-—-LEEVEYLQELEHFNV- &3
C. neoformans Cdkl 104 :--GPDMVEEF 3TOLVEGLYYCHGHRIL LLINESGDLEIGDFGLARAFGIPLE 161
J. pombe Cdoi l12:--Q-————- EF TYQLVNGVNF CHIRRIYHRDLE LLIDEEGHNLELADFGLARSFGVPLE 164
3. cerevisiae CDCEE  109:--GADIVEKFMMOLCEGIAYCHZHRIQHEDLE LLINKEDGNLELGDFGLARAFGVPLE 166
C. albicans CDCEIE 106 : —-GAMIEKRF MNOQLIRGIKHCHIHRVLHRDLEPQNLL IDEEGNLELADFGLARAFGVPLE 163
3. powbe PhoSs 00 104:i----—-- FNF TOOLLEGISFCHENEVL LLIMNSRGELELADFGLARSIGIFVI 156
3. cerevisiae PhoSSs 111:-——--——- EYFQWOLLOGLAF CHENEILE LLINERGOLELGDFGLARAFGIPVI 163
C. albicans Pho85  1089:-——--——- ESFMFOLLEGIMFCHDNEVL LLINNEGELELGDFGLARAFGIPFN 161
3. porbe Kinzgd  118:i-—-—--—---—-——- LR-GLHHIHSRFIL LLISSDGVLELADFGLSRDFGTPSH 163
3. cerevisiae KiniZg 114:i--———-——--—-——- LE-GVTHCHFNF IL LLFSPDGQIEVADFGLARATPAPHE 159
C. albicans KinZ8 - 131:-——-—---—-——- LE-GIHHCHFNFIL LLLAPDGOLEIADFGLARALVNFNE 176
GDSEID
C. neoformans Cdkl 162 : TYTHEVYTY VLLGIRHYITAIDMWSVGC IVAEMATROQPLFPGDIEIDEIFRIFE 221
3. pombe Cdez 165 :NYTHE IVTYWYRAPEVLLGSRHYSTGVD IWSVGCIFAEMIRRSPLFHGDIEIDEIFEIFQ 224
F. cerevisiae CDCES 167 AVTHEIVTUWYRAPEVLLGGEQVITGVDTWIIGCIFAENCNREEP IFRGDSEIDQIFEIFE 226
C. albicans CDCEIE 164: AYTHEVVTLWYRAPEILLGGEQYITGVDHWSVGCIF AEMCNREPLFP#DSEIDHIFRIFR 223
3. pomwbe PhoSh 157 TFSNEVVTLWYRAP W LLGSRVYS TSI ID IWSVGC IMAEMATGRPLF AGSNNEDQLLETIFE 216
3. cerevisiae PhoS5 164: TF3E3EVVTLHYRAPDWLMGARTYSTIIDIWICGCILAEMITGEKFLFPGTNDEEQLELIFD Z23
C. albicans PhoSS 162 : TFSNEVVTYWYRAPRVLLGSRAYTTEIDIWSAGCIF AEMCTGEPLFPGTANEDQLIKIFE 221
3. pomwbe KinZd 164: M3H-OVITHUYRPPELFHGCRSYGTGVDHWSVGCIFAELMLETPYLPGESDLDQLINWVIFE 222
3. cerevisiae Kin23 160:ILTENVVTRIYRAPELLFGAKHYTSAIDIWAVGVIFAELMLEIPYLPGONDVDONEVTFR 219
C. albicans Kinig 177 : DL3SNVVTH LLFGARHYTGAVDIWSIGIIFAELMLEIFYLPGEDDVDQLDVTFER 236

Fig. 5. Alignment of CnCdkl amino acid sequence with sequences of other reported fungal Cdks showing the conserved
motifs shared by CnCdkl, other Cdc28/Cdc2p homologues and other Cdks. Asterisk shows the divergence in the
conserved PSTAIRE motif. Boxed sequences represent conserved regions. Cited from2?.
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In Cryptococcus neoformans the DNA content of cells having 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 Ge during transition to the
stationary phase, and in the early stationary phase budding scarcely occurred, although roughly half of the
cells completed DNA synthesis. The timing of budding in C. neoformans was shifted to later cell cycle points
with progression of the growth phase of the culture. Similarly, a deficit in oxygen was demonstrated to delay
the timing of budding, prolong the Ge phase and cause accumulation of cells after DNA synthesis, but before
commitment to budding.

The C. neoformans homologue of the main cell cycle control gene CDC28/Cdc2 was isolated using
degenerate RT-PCR. The full-length coding region was then amplified using primers to target the regions
around the start and stop codons. The gene was called CnCdkl and was found to have high homologies to S.
cerevisiae CDC28 and S. pombe cdc2. To determine its function, its ability to rescue S. cerevisiae cdc28
temperature sensitive mutants was tested. S. cerevisiae cdc28-4 and cdc28-1IN strains transformed with the
pYES2- CnCdkl construct exhibited growth at the restrictive temperature. Results of the sequence analysis
and the ability of CnCdkI to complement the S. cerevisiae cdc28-ts mutations support its assumed role as the
CDC28/cdc2 homologue in C. neoformans.
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