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Analysis of Transformation System in Candida albicans Regulated by Cell Density
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Candida albicans generally grows in hyphal form in RPMI-1640 medium. However,

transformation of hyphal form to yeast form is observed by increasing of the cell density in

RPMI-1640 medium. Intracellular Ca?* was increased in yeast growth condition (high cell

density condition) compared with that of hyphal growth condition. The expression of CGRI
mRNA was inhibited in the yeast growth condition.

These results indicated that the transformation of C. albicans was mediated by Ca?*-

dependent stimulation system, and the system was regulated by CGR1 expression.

Key words — C. albicans; cell density; transformation; Ca2*; CGR1
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il

Candida albicans & B REKGHE O —FE T,
BEREIESF L THATR EBEREOWT Y,
FLEHEOREEY L5 R EFHTH S,
— R EREBATIIEATRE LTRET S
A, EENOEHBOBICIIBEE CI#T S 2
EHFTFRINS,

C. albicans DIEEALEZHIHET 55 V30 F
& LT, ENOI (enolase) BIZFOFEHRFT
& % Rbfl (RPG-box-binding factor) ¥ /%7K,
Ml ERE T (cell elongation factor, ECE1),
*FJ—+¥ (CHT) » 5\, Candida growth
regulator (CGR) 1 #HES N TG, -9
CGRI i calmodulin & 13822 AV Y5 AfEA
BE % £F o 72 heat shock protein D—# T, Efb~
— N1 —% 2327 % (senescence marker protein
30, SMP30) 77 IV —IZETAMBEBASY >~/
JETHDIEPHESN TS, 9 SMP30 &
HIVT T AAF )T+ TIZE BB % —E [
BT AEE*HFETLHZ DD, CGRL 7 %7
BISHREN Ca? Eik ICB ST A5 L EZ b T
%. CGRI1 RIEMRTIX, BREHE EDNS

&b, CGRL A L7V LGk RAT
HREELORIEICES L Twb LEX LN,
48l, C. albicans DWHE L, #OHIEEE
rHADAERELZEFTHEI TRV,
ZOERIZIZ Ca2 &4 L 72 HBEE R G5T
HZERPELPIZL.

MERCFE

1. #HEHE%

C. albicans NIH-207 ¥ki, ¥ 7o —5#
(10g/L Peptone, 20g/L Glucose, 5g/L Yeast
Extract) T27C, 24 BMEEE LTV, EBRIC
R L.

2. EREREORE

C. albicans BB AR * B AT EE 1
(RPMI-1640) 121 X 10° ~ 5 X 108 cells/mL ®
HEEOREL LA LHICEEL 37T, 5% CO:
ST TIRMEEL:. BERTHR, BAFE
BRS04 6% MEREHERZ AW CHlE
L7
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3. BEEECLIRAMRBEER

C. albicans D'ERIECTHEBET 2 HEE (b X
106 cells/mL in RPMI-1640) T 3 Rpfii#%, L
EEEBICLDEINLZZ. ZOEEEZHWTC.
albicans % 1 X 105 cells/mL (%% L 37 C,
5% CO2 & T C3MMEEEL -, BERTE,
TEMSR T TR BE L.

4. EFER Ca BEDRIE

C. albicans % RPMI-1640 5#I2&E L,
37 C, 5% CO: &M T T 3 hpMss#ER, =LL
TEEEKEL, Zymolyase (10mgmL in PBS)
0.2mL %0z 37 C, 20 pEIRIE S /2. Th
% ATP f#iHi# (Kikkoman, Japan) THLE L 7>
%, WEBEZITV, B#oMTERE T T
ELTHMAE L. ZhiZ Aeiquorin™
(Molecular Probes, USA) 2z 2% NHE%
MiniLumat™ (Berthold, Germany) % H\> Tl
%E L72. Aeiquorin I3 free ® Ca%* L#EATH
ETEXETAHY VNV ETHA. Ca2 gEIT
sample FIZ& TN 5 ATP 12§ A4 E L
THERERL.

5. CGRImRNA DFEE
C. albicans CGRI1 gene DEEF}IE, National
Center for Biotechnology Information (NCBI) @

Entrez Y A7 A &2FH L TRELZ. ZORFY
% 212, Search Launcher in Human Genome
Sequencing Center (Baylor College of Medicine)
ZFALTPCRAY 74~ — 2%t L7

C. albicans cDNA library {Z, Cells-to-cDNA™
(Ambion, USA) %A LCE8L, CGRI primer
(5-TTCAACCCGAAGGTAAATTATATCGAA-3’,
5-TCTTTTGGCAGCAATTTTAATTCG-3’) &
KOD-Plus-DNA polymerase (TOYOBO, Japan)
#Hwv, =<1 27— (Bio Rad, USA)
C CGRI cDNA % ¥l L 72. mRNA OAExf I,
McCreath 5D HFEICHEY, Actin ® mRNA
(ACTI mRNA) %ZZIZEM L7z, 9

X B & R

1. ERE CIBERRE L OB%

C. albicans EWAERIEHICHBEEZER T
BEL, WABRERORLZMEL/. 1 X 10°
cells/mL 4/ T CH# L7z C. albicans 13 H 4T
TYEFET 575, WEREOHEIMIEWEERE T
BT EED ML (Fig 1).

2. iEE FEICK BERTEBEEER
C. albicans 355 E EEPICBFFER T % i
HLTWwaEwiHEXEH B, O HIEEOBEM

100

80

60

40

Hyphal formation (%)

20

1 3 5

Fig. 1. Corelation of hyphal formation and the cell density.

10 30 50
Number of C. albicans
(X105 cells/ml)

C. albicans (1 X 105 ~ 5 X 10° cells/mL in RPMI-1640) was cultured in 5% COz at 37 C for 3h, and

the ratio of hyphal cells was counted.
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Control

Culture sup.

Fig. 2. Effect of culture supernatant of C. albicans on H-Y transformation of C. albicans
C. albicans (5 X 10° cells/mL in RPMI-1640) was cultured for 3h, and the supernatant was collected.
Then, C. albicans (1 X 105 cells/mL) incubated with the culture supernatant for 3h, and morphological

change was observed.

0.015

0.010

0.005

Luminescence (RLU)

0.000

1 3 5
Number of C. albicans

(X10° cells/ml)

Fig. 3. Intracellular Ca?* concentration of C. albicans

10 30 50

C. albicans (1 X 10° ~ 5 X 10¢ cells/mL in RPMI-1640) was cultured for 3h. Then the cells were
disrupted and Ca®* con-centration in the supernatant was measured by Aeiquorin.

WZPE D BERE B OARME L, HARDEEL T AR
FERFIZL ORI L7z, BREESERR
FELTREIAEEEFEHRTC albicans &5
ELBREELZBRLLLIS, LIETHEEL
72 C. albicans DHEREBIAEIIFED 5z
-7z (Fig. 2).

3. EFEA Ca> BEDOZEIL

C. albicans DWIRE &£ WAKRN Ca2 BE DK
fRiZoWTHRE L7z, BABEBEREZT C.
albicans DIRREREESGT L X, BESR
BFEELZDLHREEESHT T, WHEN Ca?
REVAERIZHML T (Fig. 3).
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Fig. 4. Expression of CGRI mRNA in C. albicans

C. albicans (1 X 105 ~ 5 X 105 cells/mL in RPMI-1640) was cultured for 8h, and expression of CGR1

mRNA was analyzed by RT-PCR method.

4. CGRI mRNA &S]

C. albicans DFLREZALIZ, Ca? %4 L 724l
ZEROBEEFTHEEINL Z LD, Catfiksy
YR EEEZ 5N TWA CGRI mRNA #H &
% RT-PCRIEICK Dl L7z, WA THIETY
HEEE LB CHET 5 B%E TOD CGRI
SREALNRT L, BB CHETAEHGTT
1383 5 %% CGRI mRNA EREDK T LD 5
7 (Fig. 4).

z =

C. albicans ITEFEBERNR AR, BREFITIC
BOTHAETHEEL, BRERBHTELOMRE%E
BT 2. BEOETICEY, HIZEHIZED
DRSS U TEERSIERITIEND, K
LFITICBWTHEAETHE L -EAIX, —H
BEREI IR % 2ot S SRS AL S HEBET 5
LEZLNA, v

AIFFETIX, C. albicans DIEHEILE ) WHBE
DML IRET 5 Z L FHLPIT L.

RAEEEE & LCfH L7 RPMI-1640 I3,
BABBRICLEREFF v, AV 2%%E
ATBY, ZoOEMBHFTIEC albicans DRER
SHEATECHET LI EFAONTVS,

P41, RPMI-1640 ¥#1T C. albicans DHEE
EEAEZTCERER TS, HEEDOLR
> THAR TOBEAFHESI TS Z L
#RWH L7 (Fig. 1). C. albicans B C M
W& (farnesol) %3 5 Z & CTEERIETOHE
WA FETLLEN)REVDH L. O WHEEDOH
M ABESRICLINE ) ZECHASYE
FEELTWEPRET2To7. BIBECTHRE
L7z C. albicans D¥EFE LE T C. albicans &5
ELTHBBETOHBELRETEI 2V LR
5 (Fig. 2), HHEEOMMNIC L 2HWAEKOHE
EERICEEELEP ORI N-HOREY
BIZEbb0Tid%n, WERRLOEMIZL S
FIEOSHBBAERZERICEEL TV D LH#E
Sh7:. C albicans DILEEZEALIZIE, Ca &4
LARIBEERVPESE L Tws I ehn, T8
Ca® DEEZPE L& ZAEATHEERC
Ca2* [BEOHMAFED /- (Fig. 3). BEE
PORABNOBEE L RHTHHEFELT,
Cho 51X, Ca#fift¥ > /37 CGR1 DL HE
LTw5. 9 CGRI X C. albicans BERIEE K

IEFER I NV, APV ARET TEDER

EARE SN, CGR1 DREBICL Y EARBAD
WREZEALDSBIE SN 2 EHFHSL I o TN
b, WEEOEIND CGR1 OXEBEZIH L Tn»
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EhE)PEREFLIEE A, CGRI mRNA &
EERERESG T LR L CRERERES
BT THL2RETHIRD LN (Fig. 4). &
DFERD S, BRI X A H#0° CGRI gene DL
ExEHI L, Ca* %/ L7-HlBmER % HIH L
TWAHZ ENHEE I N,

BN Ca = 2oL 72 Ca2 ik
Calmodulin & FEE LT, 7 2528 Y ELK
JEEEH LS, FARRICLELRY YN0
DFEMALZFIERI L TWE, EiBERESN
TTIE, Ca¥ IBENEWVICLEDLS FRERSHR
PR X N T V2D, CGR1 DFRBIMFIC X
) Ca 7— 5 Ca2 OWEEAMET L72kER,
BN O Caz HSHEIN L 72 2 L 2SR E N D,
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