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AR THIEFRBRL, BT OWAEMIT 2175 OICHAIIER & UT, FEREY, BEENERDT, £< 04y
FMTHEHAINTYD. LALRAS, WEEER T, BEFNERIEMRD, BEERHIER host-vector RIZE,
BT EEOTFIECE R OMLAEN, S NZBETHEFRER DR, Candida 12BN TIE, WS DHDHEIR
THRBEADHATE LM, TOLLBHAT2 I/ O0E—F —OME E, #EEL D 2EEKENRES NS EDOER
WHKIZE ST TWS. 20D, HEERNTORLETHEIEOHITEEY, WANWAIREERETHATES, HiL

WIBRTHRBROMEN BTN TN S,

ARHTIE, ZOMEERRTDNHEELE, T I 07U VIREEERFRBEAERICOVWTHET . £
7=, TORM, H5ELETITEREFOENS TR ENEFMTL5DICE L ZFiETH 5210 T, {LED
DEEF (screening) DFHM (evaluation) IZHIGHRETH 2 Z & B THNT 5.
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1.0 ®IC

FEL L OEMFET, 7 LORERESHHS &
720, BRAIREMBIRNGTL XV THRITENS Z &N
WEEINTWS. FEEEEICBWTD, Candida, Asper-
gillus, Cryptococcus I8 EDFETH / L7027 MR
TPHB DY, Candida albicans TIL, 7 /) LRI S, G F
TRHRWEEBZ SN TV, GRS EEGTHONT
WADHREMENME I N TN, L LR s, 28R
FhH 2 REL TH, TOXELL EARERMN TH D72
B, TNOEEBTOMRERITRA N ) LA DRSS
&> Tnb.

EETHRIEFEHRIT, BET OWREMITZ 1T S /7
BHELT, Z<OAYBTHEMASIN TS, Candida
KBWTHEETHEARNMVSDOPHEINTHLS
(Table 1). ZNS@BETHIRIE, Hizimy 52
&0, repressor ¥ /=13 inducer & 755 W& & BRI
THIEILKD, NANICERTFRBENHETES. L
MLUIEINS, 20£<13, fliHllds /oe—4 —0WHE
L, HWEEL © DR AHAIRE S, ERIICHIN E 2
J5ZENDIRLBN. ZDRD, IS EHHL T,
SR B D D BIA T ORES, BT OHEEERNTO
BRED X EEMZIEL < THI, FMT 0 & 30WAT,
T EARNIT B W TR AT RE 7 W R B O B AR T R B

BIRIEERYE - Fil J

T510-0294 #HfET HTHT
i B T2 & A P AR S AR

RDOMELNNTE L T2 > TWw/=. Fexld, C albicans & C.
glabrata IZBNWTHEEARNTHEEET S8 L WERTH
HRELT, 7 hIY AU (TET) £/zI3F0HE
RTCTHIEPTRE/R FEBLR 2T L 7= DT, DUNICFEMT 2 &
7.

2. TET [5EMHECFRRGIEROBEE

TET [8EMELETRREY 2 -9 &, TET U 7
LwH— (tetR) G KT OEGIE L 5755
Bl A BIEHLE T, BERUTET XL —FElH] (tetO)
& minimal 7OFE—4 — 2D WEF AT TOE—4 —
(TET I8EME7O0E—4—) oM InTns. 8
FHHDO AN ZZLZUTDOERDTHS. TET EEE
T TS EEIE LR T2 tet0 ICHE AT 572, TET
INEME T 0= —NER LS N, ZD NROBELETD
FIA ON E72%. iz, TET 74 FTlE, AlaEEE
PERT- D tetO NDFEE N TET ICX > THESIND 20D
TET 5 &M 7 0E®— % — O EIFMELE Z 57,
R EL THEIcTIEN OFF &72% (Fig. 1A). 2O
KO, TET InEHEBEETFREEY 2 —)NE, JHEEKD
TET ZMA 5720 CTHEHIHNTE, 51T TET I,
HELZTOHEERIHYITH L THENRNZ &5,
EERNICBI2EEELRTOEBTEOLENEZFADH
MIZHE L T\ 5.

TET JS& B TRAEY 2 — I3 ES B EY T
BEAZHNSNTW S, JEIEEER TldE Dfn7s<,
JOE—% — ks CERGHIEICE U T3S SEM Y
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Table 1. Regulatable promoter system in Candida
Promoter Applied to Molecular switch Gene expression ON OFF Reference
GALI1l galactose 1 C. albicans carbon source (sugar) galactose glucose 15
hosph 1
pck] Prosphoeno pyruvate C. albicans carbon source casamino acids glucose 16
carboxykinase 1 (gluconeogemc carbon)
HEX1 N-acetylglucosaminidase C. albicans carbon source (sugar) N-acetylglucosamine glucose 17
MAL2 maltase 2 C. albicans carbon source (sugar) maltose glucose 18
MRP1 maltase related protein C. albicans carbon source (sugar) maltose glucose 19
ATP sulphat . . - .
METS3 suiphate C. albicans amino acids methionine or cysteine none 20
adenyltransferase
i BSA
SAP2 secret.ed aspartic C. albicans host-induced stress S . . none 21
proteinase 2 (bovine serum albumin)
. . t lated t
HWP1 hyphal cell wall protein C. albicans stress fefated 1o serum none 22
morphological change
MT-1 metallothionein I C. glabrata metal cupper none 23
. albi 1i i .
tetracycline-regulatable promoter C. albicans & tetr.acy.c inc and its tetracycline none 24,25
C. glabrata derivative
constitutive B 98-190-173 -16: 0
transactivation -198 -190 -173 -165 -1 +1
promoter tetR domain \ N N | ScHOPI
promoter
— R _— TATA  ATG
vtransactlvatlon rer0 |1 UAS GRS I e °Yi
tetR domai
C—COa
\ o8t
/ [ abH 1 -99t
L >—
tetO minimum >
promoter
constitutive promoter: SCADH1 promoter (C. glabrata)
Ca ENOI promoter (C. albicans)
transactivator domain: ScGal4p(C. glabrata)
ScHap4p (C. albicans)
| promoter : ScHOP promoter derivatives
Fig. 1. Outline of TET-regulatable promoter system. (A) Schematic representation of components
of the system. In the absence of TET, tetR can specifically bind tetO as a dimer. However, their
dissociation is rapid in the presence of TET since tetR dimerization is inhibited by this small
compound which possesses a high binding constant with tetR. Therefore, gene expression under
this system can be actively expressed in the absence of TET by the binding of the fusion trans-
activator to tetO, and it can be repressed by adding TET, which inhibits such binding. (B)
Schematic representation of TET regulatable promoters, 97t, 98t, and 99t. tADH is the termina-
tion sequence of ScADHI. Hatched boxes show derivatives of the ScHOPI promoter.
LRRBHZH[BLZNI LS, MAICZOIZ Y hZfE 7z, Efiins O ER <720l s O iciE s

L /2. £9 tetR & OREIREIEMALK T & U T Sacchro-
myces cerevisiae C ¢ DI AL DM & TR PE LRI Y &L <
HHENTNBEREIK T O Hapdp (for C. albicans: ref. 5)
BEX U Galdp (for C. glabrata: ref. 6) Z /=, TET
HETOE—r =1, UFOXSIERLE. 207D
T—4—3 TET £ F COMHIIRENHEREINTNS
ZENEETHD. €I T, WERSRWDSTE DTS
MHEITHHENTVD ZEMHSNTVDEETD 1D
TdH D S. cerevisiae HOP1 @iz 17 O 7 OE—4% —7%,

minimal 7 OE—4% —{Z3E N tetO ITRE S B 72. T DR,
BETFZOLONFHFORIMBEEZINRL LT KEES Z
LZHWIZ, TOE—F —IGENREL X IITRIDE
5 3 fE¥ED HOPI minimal 7OE—% —2ME L. %

cerevisiae D ADHI D% — I % —4 —Zi#E W2, FOFER
WEIN/~ TETHIE JOoE—% —2ES0EWVWIEIC
97t, 98t, 99t E#4fFIF /- (Fig. 1B).

3. TET [GEMELFRRFIEROEH

TET SE B AT REROR#IT, BRETHND
B TREMITE2ITHHTE, £/, BERNZE
DNANARKEEFMETENDHEAETDZZETHD. Z
DEITIE, TNHITDWNT, C. albicans D F % FIZ2350T
THRT.

O, TET R&M7O0€—4 —, 97t, 98t, 99t 7%,
AR ETE AL IR, tetR-ScHAP4ADIC LH->TENS
SUVWEME LI NS, £z, TET OIRMNICE D ZF0iEME
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Fig. 2. Control of the NMT1 or TEF3 gene expression in C. albicans cells. (A) Effect of DOX on growth of NMT1-

controllable strains, 97ANMT1, 98ANMT1, and 99ANMT . Cells of each strain were plated on YPD agar
(left) and YPD agar containing DOX (20 /tg/ml) (right), and incubated for 36 h at 30°C. (B) Effect of
DOX on growth of TEF3-controllable strains, 97ATEF3, 98ATEF3 and 99ATEF3. Cells of each strain were
plated on YEPD agar (left) and YEPD agar containing DOX (20 /tg/ml) (right), and incubated for 36 h at
30°C. (C) Northern blot analysis result of NMTI. Total RNA was prepared from cells cultured with (lanes 1,
3, 5 and 7) or without DOX (20 yg/ml) (lanes 2, 4, 6 and 8) for 2 h. Fractionated RNA (10 ;tg) obtained
by agarose gel electrophoresis was blotted onto Hybond-N and the membrane was incubated with probes for
the NMT1 and ACT1I genes. The signal obtained from ACT was used to normalize RNA signals. (D) Northern
blot analysis result of TEF3. Total RNA was prepared from the cells cultured with (lanes 1, 3, 5 and 7) or
without DOX (20 stg/ml) (lanes 2, 4, 6 and 8) for 2 h, Fractionated RNA (10 ytg) obtained by agarose gel
electrophoresis was blotted onto Hybond-N and the membrane was incubated with probes for the TEF3 and
ACT1I genes. The signal obtained from ACT1 was used to normalize RNA signals. These figures were adapted

from Nakayama et al., 200025).

Table 2. DOX-regulated luciferase in C. albicans

. Yeast form Hyphal form
Strain
DOX (—) DOX (+) DOX (—) DOX (+)
97RL 504.3+30.3 0.8+0.2 936.8+51.8 0.5+0.2
98RL 811.1+23.3 0.7+0.1 958.3£69.6 1.140.1
99RL 1003.7+178.0 2.7%£0.5 1508.7+£36.8 2.6+0.4
THE1l  0.1£0.0 0.1£0.0 0.1£0.0 0.1£0.0

Values are means + standard deviations (three independent samples
per group) for luciferase Activity. Hyphal-formed cells were cultured
by YEPGIcNAc.

RLU (units/mg of total protein).

This table was adapted from Nakayama et al., 2000 (ref. 24).

MENTSWIMIHI TN 2%, luciferase §E & L T
WEL R EmRT. 97t, 98t, 99t, ZNZFND S0
TF—4# —IZ Sea pansy Renilla reniformis @ luciferase j&
ZTF® DX, tetR-ScHAP4AD FHikk, THE] |23
A LU7=#E, 97RL, 98RL, 99RL Z{E# L /=. TET O#%
HBARDORFHA 71> (DOX) EFHETFTEEL,

T35 3 BED luciferase i PEZIE L 7= & T 5, Table 2
WWRT &I, BALAETOE—Y —DfBEICE> TR
72 51EMEZ R L, 97TRL I—&F{K <, 99RL i W E
WERETLZZEN DM ZOZ &, ZThson
TNHD T OE—F — & BPTIUIHIE L 72 Wl B T2
DHDONFFORBZITENWRBNFRETH 5 I & &R
LTW3. £/2—%, DOX I FCIZ TR TOICH
WT, 1A DOX JETFE R D 1/400— 1/1000 1 #I i
INTW/= (Table 2). & Z AT, C. albicans V%, &%
D ERARRFFEOENIREARNS DA ML ZI2LD,

BERFBIN S EARBIANETBRRD AL A 2 7. ZDRRER
Eid, W EESBEb TWa EEXLNTNS I L
M5, BRIV ZFET DM T OIS THREMmATIL,

EHHESERNH D, Z T T, YEPGIcNAc (1 % yeast
extract, 2 % Bacto pepton, 2 % N-acetylglucosamine)

£7213, RPMI 1640 TIE& L, BARFERKRZFE L 2B
@ TET #lfl 7 0 & —4% —Di%tk & DOX I X2 ZF Dl
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Fig. 3. Survival rate of DOX-treated or untreated mice that were inoculated with 97ANMT1, 99ATEF3, or
CAF2. Mice were intravenously infected with 106 cells (circles) or 107 cells (squares). The % survival shows

the ratio of the number of surviving mice to total number of mice (n=5, 106 cells infected; and n=7, 107

cells infected) . Experiments were performed twice with the same results. These figures were adapted from

Nakayama et al., 200025,
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Fig. 4. Effects of DOX on the survival of 99TEF3, 98TOP2, 97SQS, and ATCC2001 in in vitro and in
vivo settings. (A) Time course for the number of viable 9TEF3, 98TOP2, and 97SQS cells cultured
with or without 10 s2g/ml of DOX For each strain, approximately 105 cells were inoculated into YPD

medium and cultured in the absence (open squares) or presence (closed circles) of 10 /1g/ml DOX

for the indicated times. Each line represents the average of 3 independent experiments. An error bar

is not shown where the symbol is larger than the error bar. (B) Effects of DOX on the survival of
99TEF3, 98TOP2, 97SQS, and ATCC2001 in mouse kidneys. Mice infected with these cells were
sacrificed, and the C. glabrata cells in kidneys were recovered. Open squares: number of cells recovered

from DOX-untreated mice; closed circles: number of cells recovered from DOX-treated mice. Each

line represents the average of the number of cells recovered from 5 mice. Repeated experiments

showed the same results. These figures were adapted from Nakayama et al., 199824:26),

HICDOWTHERZEIT S . TORE, BRMITHNT
b, B E kR 7 0E— % —OiEE & DOX RN
KLMFNEER SN, T OFRHRIIMIEEICE KRR <
HERET 5 Z EM/R I N7z (Table 2 and data not shown).

RIT, T OBRTHEME RN TR EORIETHE
ZHIETE, BETOREMITICHTES Z & 2R
T A MEETFELTC. albicans DEFITHEEINDE
IEFDH 5, FERIZEIH 5 TEF3 (Translational elongation
factor 3)%10 K UG EEMGIC B> D NMTI (N-myristoyl-

transferase 1)1V O 2 BETZEN, LFDO XD ITER
Z{Tol. FNo07O0E—4—% TET il 7o —
& —TEH L= EERLL, TEF3, NMTI &{ETOFEH
HIHIAS C. albicans D HEHEIZ JIFT B %~ /=. DOX
JEHAE R TIE, Bk (CAF2) ELRIBEAMIEZRLZD
Ik L, DOX f71E T Cl3ss WIS E B E I N
(Fig. 2A and B). F£/z, /=¥ > 70w MEHTO#E,

DOX it 2 B LANIZ TEFS J OX NMTI mRNA 7%
R Z TES Z &6 M Efe> 7z (Fig. 2C andD).



Jpn. J. Med. Mycol. Vol. 44 (No. 2), 2003

10

9 =

8E1—7

Log CFUml
a*

i

0.1 1

(8.4) (84) (840)
Human serum conc. (%)
(cholesterol conc. : pg/ml)

—>— 97ERGY DOX(-) —— 99TEF3 DOX(-)

—@— 97ERGY DOX(+) —Ill— 99TEF3 DOX(+)

Fig. 5. Effect of added serum on the growth of 97SQS and
99TEF3 cells. For both cell lines, 103 cells were inoculated
into YPD medium containing the indicated concentrations
of serum and cultured in the absence and presence of 10
(tg/ml DOX for 14h at 37°C. Amount of cholesterol contai-
ned in the medium is indicated in parentheses on the X-
axis. Each line represents the average of 3 independent ex-
periments. Error bars are not shown where the symbol is
larger than the error bar. This figure was adapted from
Nakayama et al., 200026).

ZDOXDIT, TET ISEHE LR TRIARL, Rk Lol
VDR EYHR—NTE, £/2 DOXHEMT 5 Z LT,
ERETHM OB THHANMZITZE2ICHH TEL 2 &
MWLM ERS .

BRI, BEFYENICBW TS TET JREMEEET
FBGIHADKEET 2 Z & 27T, HlHL TWBEET
ORBEDEIE (CAF2) LIZIEFFRUTHD TOE—F—
Bk, 99ATEF3 (TEF3 O 7 O%E—4% —% 99t TEH#
L7=bHD), 97ANMT1 (NMTI O 7 OE—4 —% 97t T
ELZH0D) 2702, DOX % fRA K
(5 % A7 O— AV WEN L (2mg/ml) ¥ 5L 7214,
T ADEFEDMETE & BHgIC BT B C. albicans DL
ZE L7z, 2 ORER, DOX IR G TIE, ERE 21 H
T, 99ATEF3, 97ANMTI1 Z &KX H=1FEAEDT Y
AMFEL L7=DIZ% L, DOX 2 5.8 TlZ, 99ATEFS,
97ANMTI ZERI BTN TOIY I AN EFEL Tz
(Fig. 3). £7=, DOX # 5 2 /=77 2 D&M T,
99ATEF3, 97ANMTI1 O EH 5 DFEH F O 4 B BV K
Yut% 96 FEMH$% Tld DOX JER G RHICIERTE L <A
L CTW/= (data not shown). ZD X DI, 18 EMRHNITHB
WTH RSN, DOX ITX % TEF3, NMTI OFH
HIHIAY C. albicans DAEBHENREZLISEH I L2 EE R
5N5. ZOZEMNS, WELZ TET REEELETH
BIHIEIRDY, BEAIERL TWEEIIB T 2EFEER
FOWREMRHTICHINHTES Z EAVHIAL /2.
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Fig. 6. Schematic representation of target-based drug discovery
process.

4. BRFERVBROBEADGAR (ED1: fLEHE
ROFENNFDETE)

PIERFEORIEICIE ST, 01280 2 RI5I1,
LA DEEH & BRI DR RRRIEEFF DHTE DBAFE D strategy
(HMg) THD. I4E, £ OEWMETY J LD
BLFIMBHS N &I S TeTesd, BT E2MA HiERTOF»n
5, HEEOEMN ST LI 5 BHEET 2 RSN LV TEE
Lol ZOZEDHBFLED T, A BEIRIREROMN
FITPHBWT, T strategy WEEAIZEITINTWS. T
HEKOEND T ERDEIBNTERETIEE, Z
DT OEFICHT 2065, b b &R TORRE,
FRIEME N\ DB 575 EAVHIW L UE & 72 5. R IC U ZEMEICBE
THERL, BEREOHFTHRDEELHDERD.
UL s BR T, MREANOBREESIIARE<ED
AERE N T OBHRS, BT ERIEDHL L TWSiTkE
D S. cerevisiae |2 BT B WFTLIF I & F A LFMEZ HIW L
TBOEENLETHD. ZOHITIE, HEANIZBV
TOMAESEEFTARND ZENHEETH D, TOHMITIZ,
HEEE L 7z TET [REMEE T REHERSEL Tns Z
&% C. glabrata DR HWTHONZHEREEZHICES
THNT 5.

Fig. 413, TET J8EMEETRERERE AW T, i
HEEOENSTFELTANEEASNTVS, DNA
BERDOPOERSEEICEG TS FRAY AL —R 11
(TOP2), FFRICBEH B X TF RERK T3 (Translational
elongation factor 3: TEF3), ergosterol ERRICED %
squalene & kIFEH (ERGI) DEFITHT 5 bz
NEfERERLTWS. ZhEh, JOE—4% — &k,
99TEF3 (TEF3 D JOE—4% —% 99t TEBELZHD),
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Fig. 7. Correlation of expression level with concentration of
repressor molecule in a regulatable promoter system.

98TOP2 (TOP2M7HUE—4 —% 98t THEMLL /2B D),
978QS (ERGI D FLOE—4 —% 9Tt [ITEB L2 %
8L, DOX iR & 2N #4 R, TEFS %> TOP2
WFEERNICB N THRBENFAREFTICNETHS
ENgnotz. DI &S, TEF3, TOP2 EAT AL
HEAIOEMNSTELTHELEEETTHDLEEZLN
fe. LZUISA S, ERGINE, XU AKNITIER L 258
ITFBREN SRR D, FFICOLETRNWZ EAVRI N
729, ERGI Y, C. glabrata [ DOEN /> T LT
WL TWRWZ EAVRIRE Nz, ZOXDIT, BT D
R 2NN FBREN S8 BN E TR 5
BWH 0, EFEAIOFENST & LU TOMwMEZ2FMT 2
BE, HENORIEZRRT 28 TRHMES 2 0EH %
ZENIRENTZ.
E5ITHFHLIE, ERGI IR T ZENDEFITHE T
WERHI 2 LU O K D ICHET Uiz, GBS N &8 EIRNT
DEVNEE XD E, 18 EERNDYE G, squalene 72 & D
sterol & % D F RS> cholesterol 782 & DFENEET S
7%, C. glabrata D ZNZEZRW D AAFT 2HEH 25
BHETHIIR, YT ZIKKNTOD C. glabrata D4EFIT
ERGIMMATIRWEEZ BNS. £ I T, ERGI DFEH
ZHH U 7235 & @ sterol J OF squalene @ B D JA A 7 3
Nz ZFDfER, squalene (50 1t g/ml), lanosterol (20 1t g/
ml), cholesterol (20t g/ml), B¢\ I3 ergosterol (20 g/
ml) ZHMTDOX @3 HHITIFML THINED
BORAANRLSNT, C. glabrata W3 EF LMo L
MUBME, URT7O571 > & LU TEIEREIZ cholesterol
ZEDE MEZRMLUZEZ A, ERGIHIHI TS C.
glabrata (3B VWERETH > = (Fig. 5). T 51T, MiG%E
SO &G E W TE 2 L 7= 97SQS @ sterol
RO #FT o2& 25, DOX 25D TlE, ERGY
DFBADHNH] Z % 720 ergosterol DEEDIX T D HMH
BEIND, DOX L MiEDW G %28 O TIE,
ergosterol DJFA> & 5] Z 4 Z 1T cholesterol D FHFEMNFRD
5117z (data not shown). TN5D T &M S C. glabrata

HEa H44E 25 PRI

&, M KD sterol ZEDAA, TNZEFLTE 26
ZHELTWASZENREINE. ZORRNZRbHODOET
W3 ZED, XTAKNTD C. glabrata DEFHIZ ERGY
IHRETIRWEBETHhH D EBZZONL. FLZDI &I,
ergosterol D8 % Bl E#E 29 & 5 I BEHI DX, 3§
TEMEEBE DIRFICHI RN N L2 RB L TH O,
ergosterol D g 12 X VML SE 2 5] E L Z 9 squalene
epoxidase (ERGI) FHZEH| D allylamine % morpholine,
piperidine & W\ 5 7z sterol A 14-reductase (ERG24), A8
—7 isomerase (ERG2) [HEHINY HEEE ORI EHE
CIRBIRZ R Uy SRR ISR E RS e T
EEDELHHL TS 2B, ZDL DIz, TET )&
BIATREGIERZH WD Z & T, BBHOFESICHT 2
B O E DM ZRIAT 2 2 &0, HEHORRIHERIT
BfEONTWRWEAIORZE THTSHWRETH S Z
EMFZBZLHNS.

5. B FRIRFIHROBIEADLH (D 2:1E&HW
D screening O 5 FH)

ZOHEITI, BRTHRBEHMERL, END TZ2ED
BIEIZBWNWT, ERELSMCBIGHEETH D T & &/
9% (Fig. 6).

BIRTHEFEIR TIL, repressor OIREIT L > THEIR
TFORBBRZHETTLENFRETH S (Fig. 7). £D
=0, (LEYDEN L8 LBETO T OE—F —%#IA
FRUROTOE—Y —ICBESHA MK, TOE—F—
B EERT LT, AHITEDMEMIIHL TO
EZEEEMIEDHIENTES. TROBIENELET
DIRBREZEMS T LT, TOE—F —@ikkzE, Gl
TOE—F —OXE FICEWZELE T OREEY O RS
ZHET DEAMG T DRZMERE L THEATS 2 &n
Wb EHI12/mb. ZDOXDkZLEY D screening
KWHWSZ LT, AT 2ILEMEEHNTE 2R D1
B2 TR <, @E, in vitro OFHEERZHWTIT,
HE DAL T Y DIEREZ BHE T 5L &% D screening
(mechanism-based screening) 7%, EREHIALL X)L TH]
RELT2%. ZDEFMNTOE—F — &KL, screening T
BIEINAEYOERARZHER TSI LT, IWHTE
5. DFED, FHRLEEZAONSEEBETOREEE, 3
Bl 7 0E— —&fio TALIEL LT, JOE—
& —BHR DB BN AT N E S )
& HIUL, TOMRNTES. ZOXDIT, BTl
FERIZ, FEWNDTEEDRZAICBIT 2, BT O
BIE, FHEDO ATy TICRHTEZ 2T TRL, LEw
DHEEDPZDREOT DX Ty TITHBHFRETH S &
Zz605 (Fig. 6). #ic, JOE—¥ —@E#HkZEHW
T ® cell-based screening 1%, in vitro D FEREEE R 2 EHL
T2ONRETH Bk, EHFTELTT / LG
EMSRERAFZBIETEDOEENAA TH SR TDH, 1k
B D screening WEBTA[EETH 2720, 7/ LAIFEIC
BOWTHARBRTA TLIRS EMETE 5.
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6. % #® IC

ARTIE, 7 b IUA T U IR EEE R T IR
W, BEARNEED, L OEELMETHEETTRETH D
& BT OPEEEH O FITIR 2 & & 59
LEDICHELUEFEERDIEERLE. -, 20EH
WTTEELL 728k70, cell-based screening @ HIERA DU —
REBDICEMDIERARORRIZE, 7 TFIENEED -
AEEIZBND NSNS ATy T THIHAEETH 2 Z &
RN LT

T b IHA 7)) IREMEE G T B R OfESLIC K o
T, SFE CiEABHRETH > BB TOEFITHT 240
AUNEDITHBI TES LSRR E, Candida Diik
RN, T HEYFIREONENEED EEAL5N5.
UL UL7sin s, B0 S BEERIER host-vector K73
E, BETBRIEOFIECEE DML L T 2 iR IR M B
ITHARD &, BEFN, 5T EMFBITNEN DWW
CIFEWERN, T, B S ENE S oM AEE/RIZIZ
ENERBHIN TRV, YIVERXTEBREDT T A
FEtEed Cld, 18 ENOBREEES BB OZEE (ED X
DT, fEEMED 5 OKBNSRNTNWD D) B, 45F
LARITRIASUIC O TNS Y, SHBEFEICBNTDH,
ZDEDEE L DHEMER DT L XV T ORI,
T I A U VIREEEETRBSIE R EEME - T
1o, BEREEOBEESL TRHOWMADRREICTFET 2
ZEEHFEL 720,
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Evaluation of Targets for Antifungal Drugs Using A System to Regulate Gene Expression

Hironobu Nakayama, Mikio Arisawa
Chugai Pharmaceutical Co. Ltd. (previously known as Nippon Roche Research Center)

A system to regulate gene expression is a convenient tool to explore gene function(s) not only in prokaryote
but also in eukaryote. Such manipulation tools are scarce in the medical mycology field due to its complexity
and diploidity. Although systems to regulate gene expression have been constructed, most of them are
restricted in their application to particular culture conditions due to the nature of the promoter used.
This motivated us to establish a new regulatable expression system that can function regardless of culture
conditions, including in a host. In this review, a new system using tetracycline or its derivative as a
molecular switch is introduced, which can function in several culture conditions, and in a host. We also
show that the system can be applied to the selection of antifungal drug targets, which is the first step in a

target-based strategy for drug discovery.
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