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Analysis of Transformation System in Candida albicans Regulated by pH
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Candida albicans generally grows in hyphal form in RPMI-1640 medium. However,
transformation of hyphal form to yeast form is inhibited by declining pH in RPMI-1640 '
medium and low pH enhance the yeast like forming. The expressions of RASI, EFGI,
ALS1 and CYRI mRNA in low pH conditions are significantly decreased compared with that
of neutral pH conditions. .

These results suggested that the transformation of C. albicans may be regulated by pH

dependent stimulation system, and the system was regulated by RASI expression.
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DOpH % BEYEIC L7ca, HABBAERTH -

Candida albicans iy, b bDOEERLE, B
R, LB EOMEL SICEET AERE
HThy, ENLHEHEREL LT AL
Twa. VB, BEEE, RSBmO fE
HH DS, BREREARSERE (AIDS) %
L ABEBEQOEINMET LA, BEE
GHEHBEESL LTERTAI L0 H 5.2

AKEIZBHBELEATRO _DOREZ &5
MUHEERE LTHHMONT V5.5 9 HEC R
EWICEE L RETCREBRIEE LTHEAET A
25, MR AL, WEMERTHE I IEHE
SRE LTRET B2 EhS0,

C. albicans DERED 5 HWARENOTRELAL
DEEE L TRERME L &5 5N TS50
C. albicans DIHEZEALIZRAS ¥ VX7 B2 X -
THIE SN TBHBY, RASIZ L » Tkt s n b
MAP ¥ F — - & cAMP pathway 2SZREZAL 12
By N EREEL TV, T

F 72, C. albicansTEREZAL = HMH 4 5 BR3E 4
fFO—2& LTpHOR LA MO LTV 5. Hily

THOBHESHEMMEESINLE Z LDV TY
BH, FOHME AN A LTSN TRV,
# 2 T4ME, pHZELIZ X 5 C. albicans — MM
FRELA LRI ORI % 4T o 72,

MHRUTGE

1. #EEH

C. albicans NIH-A207 #kid, 70—
(Peptone 10g/L, Glucose 20g/L, Yeast Extract -
5g/L) T2T°C, 24 MR H T\, FIHE L7z,

2. WMEEOHE ,

RPMI1640 554> pH %, 1M HCL % v T pH
3.4 54 T2RUV94IZHAELL. HEpHOHH#
ZHVTC. albicans BEEZHE (1X10°
cells/mL), 37°C, 5%CO:z 5T T3hEER,
IX =51 (U 2k e&tt) 2HWTC.
albicans DG RE* BI%%, #Wosg L7z (FEEEX
600 f%). ' '
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3. ERERFEDORIE

RPMI16405:# pH %, 1M HCl % Fiv» T pH
3.4 54 T2RUIAICHEL, ZhbD#
FHAWVWTC. albicansBEREERZ 1 X 10°
cells/mLICHEL7-. ZOBBHE%, 37T,
5%CO02 54 T C3hiE &R, BEMEE T TIEREEL
TEREL, FAERELZEL L. BEMET T,
BHifgoEZEL ) E(MELMEZEAREL
LCEHAIL, BNV OBAREO LD S
EEEBEATRE (%) ELTHELZ.

4. mRNARREDHIE

C. albicans WAEEIZHAS T 5 BEZTOR
5]iZ, National Center for Biotechnology
Information (NCBI) @ Entrez > A7 4% FIH L
THRFTLE. = OES % #1017, Search Launcher
in Human Genome Sequencing Center (Baylor
College of Medicine) #FfIH L CPCRH® 75
A ~—% @& L7z (Tablel).

C. albicans cDNA library {3, Cell-to-cDNA™
(Ambion) ZFIMH U CIER L, HAECHIIH T
BHIEH D& 75 4 < — & Kod-Plus-DNA Poly
merase .(TOYOBO) #HWT, —<IH 17
7 — (Bio-Rad) THH D mRNA % #iE L 7.
PCRI%, 94°C, 2min ® %, (94T, 15sec
—64TC, 30sec—68C, 60sec) DA 7 L%
35MEYEL, 20, 68C, Tmin ML L
G % # 7T &€72. PCREWIX Agilent 2100

Bioanalyzer TH##T L, f&&id, McCreach% D
FFEIZHE, Actin ® mRNA (ACTI mRNA) %
HEIZEHL?

X RBR K R

1. pH &3IEIERE & DR

C. albicans % pH D7 5 RPMI1640 55 #1Z2
FNENEBE L, 1 X 10°%ells/mL 4T CHE
L72. C. albicanstt, FHEEET CIXERTE
THWIET 275, pHAET T4 2 & THRAFDS
MK s, BEETOSENMEE SN
(Fig. 1). pH&M "R 7% 2 RPMI1640 55#112,
C. albicans ¥ %% L, ShIEEZ OB AREHE
THE L7z, FOMER, pHIETIZ X Y REAEK
BHPRETL, BEETOSEIMMEEINLZ L
BHL 2R o7 (Fig. 2). ¥#E24hBDC.
albicans D%, BETHERL25E, KpHE
BT CHREIEPHEHET ERERECHHRL, K
pHEMH T TORIIMEEFBEE TH L Z &
LFEE L TWABZ L5 (Date not shown), B
R HESHBEIC L H2DDTLRE W & . HE
HLTWn5,

2. RT-PCRZICLZEARIEBEEZ NV E
mRNADEE
pHZALIZL ), RASI —cAMP ¥ 7+ VD TF
TS S C. albicans B-RFFE mRNA 3

Table 1. DNA primer sequence

primaer

sequense (5—3°)

ACT1 (sense)
ACTI (antisense)
RASI1 (sense)
RASI (antisense)
CYR1 (sense)
CYRI (antisense)
EFGI (sense)
EFGI (antisense)
ALSI1 (sense)
ALSI (antisense)

ACTCACGTTGTTCGAATTTACGCT
ACCACCAGACATAACAATGTTACCG
GTGGTGTTGGTAAATCCGCTTTAA
TGGACCATTATCAGAATCTTTGACTCG
GAAAAACATGATCCAACCAATCGT
GACAATGACGCAAATTTTTATCGGT
ATAGTAATATCCCGTATCCGTTTCGG
CAATTCTAACACAATAGCTCGTCTCGT
TACATTAACATGTACTGTGAACGACGC
AACTAAATGATTCAGATGAAACCGGAT
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BEPFETTL22E2ZRT —PCRIEICL VIR FmRNAEAR T actinl (ACTI) (a9 S48
L7, BAREBRKEMEDNLI2THBALSI® e LTEELZ.Y Fig. 31TRT X912, Bt
C. albicans WA Y 7T IVORESY Y37 & FHTTEEARRIZES T 5§ dOmRNA
T& % RAS1, EFG1, CYRI Z {lEx G & L, 10 Th, TOFPEVABICHHR STV,

pH 7.2 pH 9.4

Fig. 1. Growth form of C. albicans cultured in several pH conditions
C. albicans (1 X 105cells/mL in RPMI-1640) was cultured in 5%COQz at 37 C for 3h, and the growth
form of C. albicans was photographed by IX —51 (OLYMPUS CO.).
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Fig. 2. Ratio of C. albtcans hyphal cells cultured in several pH conditions

C. albicans (1 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.



94 T EH, LB ORH, MEERF, B B2, =k & R =T

3.5

3

25

BpH50

2

Relative expression of mRNA
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CYR1/ACT1 RAS1/ACT1 EFG1/ACT1 ALS1/ACT1

Fig. 3. Relative expression of mRNA in C. albicans cultured in several pH conditions
C. albicans (1 X 105cells/mL in RPMI-1640) was cultured in 5%COz at 37 C for 3h, and expression of

mRNA was analyzed by RT — PCR method.

Z =

C. albicans I _MMBEE?>Y Th ), BRI
BMATIIEERELILEL, BARIEDHD, HRE
HWEATRWE Wb ILTW5S N1~ O glbicans i

BEERARAR, BERFIIBVWTHAET

WL, BRERAEDOMEWIET 5.

C. albicans DTEREEAL A 1 = X L1213, Fk4
GAEBDBHFET B, ARAFETIE, pHELIZ X
BB — I e /RE L 7.

WSS AR & LT L7 RPMI1640
B3, WRTEBICLELRE L F 2, AV T4,
A7 I/ BELEATBY, TR T
BRESHPREAETHEIET 5 Z EFHMLNTY
5.1 k41X, RPMI164055H#1ZC. albicans &
BEL, pHERAELBENE 52 LI2X5,
C. albicans DILEEAL B L7z, C. albicans
DHEARIEEAS, BEYOpH TIREf SNz &
5 (Fig. 2), pHIZC. albicans DHEHREK Y 7
FIVOEBALIZEE LT 5 T L SR TE .

INFCHESNTVEHERERIZE D S
MIZER E LT, RAS1 —cAMP ¥ 7' F VA5
nNTwb, AEFESIE, pHE LIZ L AIEL

L X 5 = X LIFRAS1 — cAMP ¥ 7 F VIZEAG L
THARRZERITOTE LA LHERL
7. #Z 7T, RAS1 — cAMP pathway % 9 %
¥ X7 EDFHE % mRNA L NV TOWE % 4T
o7, ZOER, pHIRTIZ X ) RASI DR E
PELIBA LA, TRy, RASIO TR
WHEETHY 2787 EDOmMRNA b FEHEMET L
Tw7: (Fig. 3).

ZOZ s, BOpH TIE, RAS1 — cAMP
pathway 1 & BB ALK > 7 F )V OILE S
N, FORE, C. albicans DB R A FH
EINZEPPEL PR T,
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