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N-acetylneuraminic acid Regulates the Transformation of Candida albicans
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Candida albicans is a dimorphic fungus and generally grows in hyphal form in

RPMI1640 medium. However, addition of N-acetylneuraminic acid inhibited the hyphal
growth. The expression of CGEI mRNA in C. albicans was inhibited by addition of N-

acetylneuraminic acid. Diltiazem, a calcium channel blocker, inhibited the yeast to hyphal

transformation in C. albicans as well as addition of N-acetylneuraminic acid.

These results indicated that inhibition of hyphal growth of C. albicans by N-

acetylneuraminic acid was mediated by interruption of CGRI mRNA expression.
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C. albicans i3 FDEHEHO—ET, #HicO
FER IR VR CHFAT L. VED VY
FHEIZ AT 0 A FHEER, 2 RaFBMEE, 3
AIDS ZEERE Y 2 &, REBREMNMET L2RET
HNBH, ELRe D TRET AL %,
C. albicans I ZHERE T, BAHOMA ZET
DHEBIZLVBEILEANEEL LS,
MR %, RET L. 9 TurT7—E%0R
FERTEEO RS, —RICBERE L )&%
EOBERIEmwEEZ LN TV, ©

C. albicans DEREELICEDLLEFE LT,
RBF1 (BEEED O WA ORELEL % #HI T 2
EERLNTWBHHETF), 7EFGL (FARKEIC
E@b%[ﬂ%), 8) TPS (trehalose-6-phosphate
synthage % 71— FL, BARMEHET5LE2
5N BHET), ¥ CGR1 (Candida growth
regulation 1) 10 7% ¥, SHOETF25H 5T
6.0@H@C¢M%mm@%ﬁﬁﬁﬁ%ﬁﬁ%
M3 54 082 8T, B TOMEEL ERFE
FEINERY VRV ETHILLEZOND.
¥7z, CGRI #BPHLBEIRETHENTLZ &%
EDL, TORTFIE AMVAY YR EDO—FE

THBLEEZOLNTWS,

PTNVEEEWR, JATIVEEDON-TEFI,
N-ZUa)i, N, O-V 7t FMLEDOBIT,
ILSEHBRFRICHEREL, 2Fv, By o0 H,
HrTZIUFYE, INTA)THE, MAEYWR)
YL EEIATWwA, W

LHEFELE, N-TEFNV /453 VERICC.
albicans BB b WATEANDFERELRL % HH]
THEROHLZ L2 BB L, ZoEAEED
BT xdTo 72,
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1. #EEH%

C. albicans NIH A-207 #kl¥, Sabouraud's ¥5
# (7 )va—Z20g/L, X7+ 10g/L, BT
¥ A Bg/L) T27TC, 24 BRI EZITV, EE
ZfEA L7,

2. BABEESHROAE

BARED C albicans 13, Sabouraud's ¥ T
A3 L2 Bifk % RPMI1640 ¥4 (H ASLE)
B L (1 X 10* cells/ml), 37 C, 5% CO2 4
BT CHETAILETHFELL. N-TRF NV
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Fig. 1. Effect of N-acetylneuraminic Acid on The Transformation of C. albicans Cultured in RPMI1640 Medium.
C. albicans were suspended in RPMI1640 medium (1 X 10* cells/ml), and exposed to various
concentrations of N-acetylneuraminic acid for 18 h at 37 ‘C in 5% COs.

A5 3 VB (Nacalaitesque #) T3 NVF7
¥ 2 (Sigma-Aldrich ) ORRFEHENRD
BEL, TOBERIIN-TYFIL/ALTFI VR
FLRIVNVFTELEEFNREFNRKEE S, 10,
15, 20mM F 724 5, 10mM & %25 £ 9 IZilL
THELL, BERTHR, BHEEAKT MK
FERTHVCHZE L. FREHOEE R
ZYRIMINAF Ly bW ERBEIZLD
Tofe. Thbh, FHEBEBRL ml IIHLT
0.2% 7V AZVNALF Ly b10u ZMZ, 15
SEgmE, 2000 rpm TEAL, EEPICE-
7oBFEEX S0 nm OREL LTHEL, ®
RIS N7 BFZEPORBEREEL L.
WAFERD, [((REE-BEEH /KA
] X100 0k W EH L.

3. CGRImRNA OFEIMEOHE

C. albicans * N-TEFN /I 453 VB (20
mM) T 37T, 3EHLELZRK, Cells-to-
cDNA™ (Ambion #t) % Fiv>T cDNA Z/ER L
72. YESL L 72 ¢cDNA i Tag DNA polymerase
(Sigma-Aldrich f£) &, iCycler (Bio-Rad
~ Laboratories ft) % 7 PCR THigL,
Agilent 2100 Bioanalyzer (Agilent technologies 1)
124 ) DNA =% fI% L7z, CGRI mRNA DAEAY
i ACTI (7 79 ~) mRNA ZARRICEH L7,

PCR 79 4 ¥ —Id Search Launcher in
Human Genome Sequencing Center (Baylor
College of Medicine) % FlIf L CT&EFL 7-.

PCRICHWA 7 I A4 < —DERFNILLTIIRL

7z

CGRI1;5'-TTCAACCCGAAGGTAAATTATATCGAA-
3', 5'-TCTTTTGGCAGCAATTTTAATTCG-3',
ACT; 5'-ACTCACGTTGTTCGAATTTACGCT-3',
5'-ACCACCAGACATAACAATGTTACCG-3'".
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1. N7E&FI/ 153 EBOBRTEBEEDFR
C. albicans DEREEMEZ N-7 £ F IV /4
5 3 V% &1 RPMIL640 ¥5#b THREL, Bk
EREEZAE L (Fig. 1). C. albicans Btk
Bifhk% RPMI1640 ¥ CHET 5 &, BRI
BIBHELOHEAEIFESIN, ZOEE
R, N-TEFVIATIVBERNT AL,
BEKFNICERERSHE S N, BEETHE
JET AT ENBHLNIR 572,

2. N7t®FNWV/ 47 3IEDO CGRI mRNA
SR

CGRI1 X C. albicans DIEEEALIZE L S 1V

Y NEEY VNI ETHHIENS, ON-T
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Fig. 2. Effect of N-Acetylneuraminic Acid on Expression of CGRI mRNA.
C. albicans (1 X 10° cells/ml) was incubated with (@) or without (M) 20mM N-acetylneurainic acid
at 37 C in RPMI1640 medium. After the mcubatlon the expression of CGRI mRNA was measured by RT-

PCR method.
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Fig. 3. Effect of Diltiazem on The Transformation of C. albicans.
C. albicans were suspended in RPMI1640 medium (1 X 10% cells/ml), and exposed to various
concentration of Diltiazem for 18 h at 37 C in 5% CO2. After the incubation, the ratio of hyphal cells was

measured as discribed in Materials and Methods.

Lt FNVIATIVBEERML, 2, 3EHEKIC
CGRI1 mRNA BHEOHKZ T o 72, ZDRER,
RPMI1640 ¥ TR L 728 Ti¥, CGRI mRNA
EHEVERNICHEINL, BREOFEIGEE
LH3BEEHTROBVWELERL. FRICHL,
N-TE2FNI 453 VEBRIRMEETIE, wWTho
BT 1B VT CGRI mRNA FEHAE L <
Hlahs: (Fig. 2).

3. AT ILFvRIVEEROZE
N-TXF N/ 45 I VEEH CGRI mRNA D%
BEHHILTWA I RS, %%%%ﬁmiﬁ
BIIHN T L ENLHBEEROIHIC
Uﬂ%t’éhfwék%méﬂt.%;f
AN L RN LIHIBEERZHH TS HE
THVY T AT ¥ RAVHER THEINVFTE
AEWEIZEML, WARESHES L 2R
PERE L. ZOKR, DVvFTELERMN
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L7 TIIHEAEROIH RO b7z (Fig.
3). YNVFTEARMBEOMELRIIFE T
TH 1 X 108 cells/m]l F THFEL Tz &
5, VNFTEXLRINIE 5 HEARTEHEDH
FATEIC L B D DTIE LV L RERLTn A,

z =

C. albicans \ZHMABEEL ISR TER
THY, DD IV EORREE LT LM
BNTWw5A, 12 R FOOERNTIC.
albicans (TTRFEEEZ RS L WAT, EBEREENE
WICE BREASIRETIE, DORENTHEEL,
BEEXFIZREIT. DI VIV EOERD—
DI OB HBHE SN TS, ) HEEIED
ENZERICROBEERZE XL TEBY, Wi
BV FERERT Y S E O ERPIZE L
HINTwa. ¥ LiL, BETFOBEEIC
MbsRFOELEIZDOVTORE X2,

AllFk 43, ERPOBBREDO—D, N-Tt
FNI AT I VEEIZC. albicans DEEEL%
HHT 2IESSH LI 2 R L7z, 4 EIEER
THERL-RARFES B (RPMI1640 i)
TC. albicans ¥ ¥EETH LHEARTHIET 5
ZEPHLNT WA, 1 ZORMIIN-TEF IV
AT I VEEERINT A & C. albicans B
WARIIHEABICE LSS, RO $HHEL
TW Z e AB LA (Fig. 1). CGRI (3EE
O HEGEE I & germination DFAKBICEG T4
EVIORENHLI DL, N-TEFNV /AT
I VERTHIBL L 72 C. albicans @ CGR1 mRNA
DOFEBEFME L7 (Fig. 2). CGRI mRNA @
ZHIL, BT RPMI1640 ¥ TR L 12354,
RAICEALT 5 3RHE THVWERIHR S
ni. #FhcxL, N-TeFIV AT I VEER
METIXIBHMEORBAENFEZELIBLL, &
DHZIIREATLOMEFESIE T 5 R & 13IT—FK
$5Z LH 5 CGRI mRNA DREBENFBLT S
LI VBRI O EATENOEREELAH
MENDZ EFEBRINL, AV T LE%ES
NI ETHBH CGR1 BHIH L N-T L F I/
17 I VEEORATEBHEEICEBL TS LH#

BIXNLZEDLD, ANVYIAEN LIS
EREIHIT S LI L VEREL S EAEA
DREELZIHT LB LR TELIEIEZR
L7z (Fig. 3). #NT 7 AF v FIVEHEH %
C. albicans \ZIRMU7ZKER, N-TEFNV /45
I VB L FRRICHE AT OB LIS S,
B CHET 5 2 2D b,
DED#RLY, NTEFNVI)A453I D
BRI AR 1E CGRI mRNA 25 RHEIC &
BANYY LRFIEERDIHIZLZDDTH
HZEBHL IR o7,
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