A2 A4 AeA:

A+ X2A e 93
SAA 78 Y2 FAA A

2_ LD, O[EiT® _'e=ran s v ol QARITE, THe) 28R g 2x(F)

. AE

AA A PE &5 YT EEATFEY vHA
gt A EA sl whErtelAl o 1Ee] WA
Ho|& E AT (vancomycin-resistant Staphylococcus
aureus, VRSA)o] 2002'd vt 24 EA)|3H(Centers
for Disease Control)o| A MA] 22 BYHOEHR A
A dE ol o &t 7Fs/do] vl FoRAIA
t}. ol& ‘grFEutolal o ARt X5t HE WA
2 PA EEAEF (methicillin-resistant S. aureus,
MRSA)e] 19703 th 78] EAA1E o] F 19883 "wt=
njo) Al off WAl Ho)= AL (vancomycin resistant
enterococcus, VRE)o] F3ol|A #2072 LAHIL
1990 d3dboll = &, vl=, T, oA HyH
‘" ujo] Al of] W AE Hole= ETAM (vancomycin
intermediate-resistant S. aureus, VISA) A 31HA|
HAAZ] 9712 HeE FAA WY NER A=
A WAEAZE At A7 E B £ 9l A&
= 7S] A JHEe] AlEs] 87 HIL U (Pfeltz
and Wilkison, 2004; Levy and Marshall, 2004). X't
35 JdEeke] SHIA AAATE 2 targetS YL
2 33 7|8 F2E 27 HEskes Ao |

<]

o], XF74A] oxazolidinoneo| 2ol ¥ 3+ 7|2 AZ
& class®] A7} AR S ek ot 2
2 MRSA ¢} VRES] WA Eo| A& F718h= 423
WARAE 28 =Ack webr] 71Eed AREE L
9= LA targetIs 2E ThE A2 targetd &
L3k 2L ekl e A5A] siEo] o] Fojxjof

&, B & genomic information& A 22 F-AA}
o] HZS 7heA dte 7|2 ALAHAE A v

< FAA LS AAEH F2 QI HAE &
A ¢+ DNA @785 1428 A3 DNA
sequencing7]= < HlE O 2 1995\ Haemophilus
influenzae 2] genome seqencing= 3+ ©], 2003 34
off oju] F8 W HAE 40 T Xl AE 79
Zo] d71M Lol s =H o F7RH O A http://www.tigr.
org), 100 Folidel nAE H7IMgel g F AUk
wEZhA Al 7E e A E FFslor & FAEE =
A1717] 918 @A 2 A A genomicsE F7 A
THAHRE 8k MER AFHOE Ho|EU 1
A} ZAA 9] 2t targetS AT = AUE WAL =
oy, WEbA] FAA e Aol el B} HFHo®
WA 4 sle A7 Aok A target 0 & A

34 || OPg=y o



BE7) A e vl B 7R 23S SSAACK &

ot I AR §Ax7F Al B4=F(essential gene)
ojojof gri= Aolth S MEH 94, obr)ieAt 9,
AR FA T BAske B SRRl A HEA
8 A(virulence factor) 24} o)AES JA|ehH 7Hg=o)
AR AY HEFojo} 3l EHE broad spectrum .
2A FAATY A7) Fog A A FEHeE
EAsloF gk AR R ATF AR} AEAd o] Hojok
el 2N W2 548 M 7hsAlol A7) o
wolth o7 A7 target FHAE §lo I AHE

= 993} comparative genomics 48 ¥ g3l
bioinformatics WS- E3}o] 4388 4= Q) v} (Rosamond
and Allsop, 2000; Mcdevitt and Rosenberg, 2001;
Read er al., 2001; Miesel et al., 2003).

A E 5439} bioinformaticE 7|22 dlod =2
£ A target S ZA BYE] A7E T = A o) fatty
acid synthesis % targeto]t}y 53], 2| 30ad &
Qb A&t 71Ae REY ARESHIR wriclosan 7 504
W Zot H A ko 2 AE-3te] ¥ isoniazid &) target
A o] bacterial fatty acid biosynthesis AZ 2] n}
A u} GAlo] ZH-3H= enoyl-ACP reductase¢] ZAOE
F 2ol Wz gAA target O E S HUTE & FA
AMe mAE A JRE L5 A AA A
A components 2] A ZE2- SHAUA| (argetC Z o] gt
9 HAZo A A7 TS U8k, enoyl-ACP
reductase (Fab)E 54102 3h= A2 YA &4
2 gl 22 7N AR el #ste] H AT
dE 7lEstaAt stk

. Fatty acid synthesis : Bacteria vs. Human

Fatty acid synthase (FAS) system< F7}4] type &
Z UFoRTHIE 1). FAS IE I8 1(b)AE u)e)
o, 2 EA EAshs A22XM FASE °o|F1L e

7t Aago] /Ao EAshet Hlal, A 23

y

o - -
@) ) re .
N A
S
Margmyt CoA =, Bomain i Fandd \
£ " Aundfl GoA 2
ARy Cuh oo Paratate + Bl AT o,
Domain) %, Domats i B sk *
% Domain) \\ J
\ ) A
kit { RoylACE _ MEbo
L T — ""NAC!”;‘ e e Y Actaq Cos i AOE 3
AP
- Dorin it Malong Con

A frtnar s camons e
T agged par ot e
Pty
4

22l 1. The organization of fatty acid biosynthesis in mammals(a)

and bacteria(b).
to] EH-ZE0] &A= FAS 1(T1€1(a))2 FAS 11
o eHo = ZAsks 24 G250l shte) AR @
YA g EHICEA EAEIL Ut

o] F71R] FAS system-2 Aj3}eH o g2 = 7+ 7|55
S 3l dA]vk sequence homology + wj-$- ¥
ol o] 3l 22 sequence homology 2 13} oA} =
+ A543 e elof Aol Bzl A wFoll g4
A UAE FEE 5 de N2 E A target 2= A
s 3 ST

AlollAe] At A 7= o 38 FAA R &
AT Z7F 1y 29 ¥ 13 7Fo] 434 itk (Campbell
and Cronan, 2001; Heath et al., 2001). Al#¢] X}
2+ AR 9] FQ.38F EX& 9 kDa$] highly acidic
8} acyl carrier protein (ACP)o] &3}, ACP¥ &
4740l hydrophobic fatty acyl intermediate S %71+
8-S s}, ACP9] serine 279 AAEo] 9= 4"-
phosphopantetheine 2] sulfhydryl “1-5©] thioester A

: -Hydroxyacyl-ACP e,
Reduction 27 B-Hydroxyacy \\K Dehydration

(I”kﬂloaCV”A‘?Pﬂeﬂ;ﬂaw) FabAlhyooxyecyl- ACP-denydiase]

Acetyl-CoA / FabG Fahz \\
AccABCD* I 't
Fabh Y

Malonyl-CoA f-Ketoacyl-ACP trans-2-Enoyl-ACP
Fab D ;‘{ Fabl ﬁ
Malony-ACP \ FabB Fabk ]

Gondensation \, FabF Fabl. /' Reduction
{P-ketoacyl-ACP - ‘///(EHOYV'ACP reductase)
synthase) Sy Acy-ACP £

PisB

Phospholipids. :
A

3% 2. Pathway of bacterial fatty acid biosynthesis.
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B 1. Genes and enzymes of bacterial fatty acid synthesis

Gene Protein Enzyme activity "\‘
|_—‘acpP ~ ACP *acyl carrier protein i
accA AccA | acetyl-coA carboxylase, carboxyltransferase ¢-subunit
accB AccB acetyl-coA carboxylase, carboxybiotin carboxybiotin carrier protein l
; accC AccC acetyl-coA carboxylase, biotin carboxylase
{ accD AccD ¢ acetyl-coA carboxylase, carboxyltransferase [B-subunit
¢ fabD FabD  Malonyl CoA:ACP transacylase |
JabH FabH [B-ketoacyl-Acp synthase 11T !
fabB FabB B-ketoacyl-Acp synthase I :
fabF FabF B-ketoacyl-Acp synthase IT
JabG FabG B-ketoacyl-Acp reductase
fabA FabA B-ketoacyl-Acp dehydratase/isomerase
fabZ FabZ B-ketoacyl-Acp dehydratase
fabL Fabl  trans-2-enoyl-Acp reductase I
fabK FabK - trans-2-enoyl-Acp reductase 11
fabL FabL  : trans-2-enoyl-Acp reductase 111
plsB PlsB - sn-Glycerol-3-phosphate acyltransferase i
plsC PIsC lysophosphatidic acid acyltransferase !
plsX PlsX . Unknown (modifies plsB26 phenotype) '
fadR FadR  Transcritional activator/repressor |
L JarR FarR | Transcritional activator/repressor j

¥ malonyl-CoA 2] malonate
group< THA] malonyl-CoA:
ACP transacylase (FabD)ol
2} ACPE Z2+|¢] malonyl-
ACP7} Ad€ ). Malonyl-
ACP= t}A] B-ketoacyl-ACP
synthase (FabH)ol} 23] acetyl-
CoA 3} &3] o] B-ketobutyryl-
ACP ¢} CO7} A"k O
e REE A9e deld A
Aol gheof A g7k o
o 2 wAE Vs, 3
WAl GA = B-ketoacyl-ACP
reductase (FabG)<i| 23] keto
group®] hydroxyl group® 2
NADPH-dependant reduction
Ho. + AA A= B-

32 2 hydrophobic fatty acyl intermediate 2} <32
ok At AR ARE Bt wEY Ae F
producte= ©&4 16 £ 4 182 FAE straight-
chain®] ¥3 ¢ BE3} A @toln, ol&2 Axg}
phospholipid €] hydrophobic portiong FAstch 72,
g Z7H S0l O product o2 S, quorum
sensors, lipid A, vitamine S-°28 AgE7|% gtk
A|HpAE ATEA AR ol A HE AAE acetyl-CoA
carboxylase (ACC)2.E 47} A=} (accABCD)EX-E|
A A= multisubunit £40]tH I 1). ACCo| <3|
malonyl-CoA7} AAH =), ol FHA vleog 3
Ao} 9k A A HF-E biotin carboxylase (AccC)
ol &J&l A biotin carboxyl carrier protein (BCCP=AccB)
o o] 9= biotin®] carboxylationE+ #2077, F
WA 922 carboxyltransferase (AccA 2 D)ol 2]s)
] biotin9] carboxyl groupe] acetyl-CoAZR Ho]=o]
malnoyl-CoA7} A& wkS-olth. ACCH| 9J3] A

hydroxyacyl-ACP dehydratase
(FabA E+= FabZ)ol| oJ3] &% o] trans-2-enoyl-ACP
7} g, miA g
(Fabl)ol 28] NADH-dependant reduction® ¢} acyl-
ACP7} A€t o]27) 82439 acyl-CoAd B-ketoacyl-
ACP synthase (FabB F+= FabF)<l€Js}] malonyl-CoA
7} 230} ThA] cycleo] Alzkgc.

trans-2-enoyl-ACP reductase

3. MiZ KWAt WEM sAc| MK ElMoR
CRE R TR T

A A 7 ol Aol g Ait A
RAE AFE E. colig THEE o|Fo] H7| b F
2 HYA oAgEANA Y Zt 949 spectrum °|u} B
Aol thated Aol L&A Ftth 1y, F2 ¥
4 PAES FAA ZEIF B wet A mA
o] A Ao AHE 7 BAVE EEHAT

(for reviews, Campbell and Cronan, 2001; Heath ez
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B 2, Identification of Fab genes in key respiratory and Gram— positive pathogens

{,« Target ‘ S. aureus S. pneumoniae E. faecalis H. influenzae \I
FabG g 0 0 0 : o
FabK X ) 0 : x
Fabl 0 X o} o}
FabA X X X o
FabZ o o o o
FabB X X X o
FabF o 0 0 X
FabH 3 0 0 0 o}
L FabD j o o o o )

S. aureus, Staphylococcus aureus; S. pneumoniae, Streptococcus pneumoniae; E. faecalis, Enterococcus faecalis; H. influenza,

Haemophilus influenza.

Key: © = homoloque present in genome X = homoloque absent in genome

al.,.2001; Payen et. al., 2001; Chan et al., 2002).
=, S. aureusA X Fabl, FabH, FabG, FabD%)
homolog, S. pneumoniae\| 4] FabH, FabD 2] homolog,
P. aeruginosa®)| X Fabl, FabD 2] homolog%o] =
AT} o]9}h Zho), Zh x| ubak ATA #HHF Flol thal
o FHAE 43t homologs Frohly, WAET
9] spectrumE FAFFO ZM, z} A ubit AEHA) A &
29] antibacterial target® 29 STAL 13 4 9
A HAJLk A Z B9, E. colid] 2EH 71E9] A}
=9 FablE Aol A enoyl reduction ¥H-2 53]
e FYe a4% P O, genomic sequence
£ 4] 495 A3 S. preumoniae | 4+= Fabl homolog
7t §12, Fabl¢}= A& homology 7} §l+ FabKo|zl=
EOE enoyl-ACP reductase7} 9= AL =Z B R ch
°]F FabKi o] OhE mA Bl = EA)sk= Aol &
¥ A, E. faecalis®} E. faeciumol= Fabl$} FabK &
T+ EAdh= 2o W Ark IHEE, Fabl A3)iA|
= 8. aureuss FL3 HAF) A FH FHEHE
vepds loh el sAAE ek HsiAe
Fabl 37t opt]2} FabK = Asfislior dvke Fa8 AL
AL 4 F JA =Hch $HE, FabHe 2.3 YA
o] A Eoj) 2t conserved Eo] §17] wj&-of| broad spectrum

antibiotic target®. 2 7FzAlo] & Z o Z HITh

o] Ml A AR AaE FollM 7T Bel
ArHol dow FAPA targetS 2 F43 AFH
target®] enoyl-(acyl-carrier protein) reductase (ENR)
olth. A AHE Z1AY ENRS bacterial fatty acid
synthase system (type 1) TA3H= 242 A4k
34 cycle = 7} elongation step®] vFA| 9 stepS &
Fahe, v Ee] AR A9 Zdolth & trans-
2,3 enoyl moiety &] C-C o] Z3}S Y XA saturated
acyl chain® 2 WA= &4olth. ENR & Fabl,
FabK, FabL ¢} 37}7] isoformo) &A1=t S. aureus
£ EP9 gRE) 72 WY AT Fabl 7 £
A3k, Tt S. pneumoniaet FabK 7} ZA3it). H2
o FHe FAAZ AR =2l triclosan (5-chloro-2-
(2,4-dichlorophenoxy) phenol)$] target Th2 2 of Fabl
Z B}3{A] Fabl7} 3MA4A] B} 0 2 255 I tiMcMurry
et al., 1998). E. coli®] triclosan-resistant mutant2]
Fabl fd2} £43} Fabl active siteol|A4]2] point
mutation ©] &)%) o triclosan®] targeto] Fablgo] Z
Z5 9t} 19983l = triclosan®] E. coli Fablo) o 3t
e gAdo] A-S0 8 HIEHGIL (Heath er al., 1998),
200039 = S. aureus Fabl o] i) A% triclosane] #
& gAo] B =AUt (Heath er al., 200). Eo] 37
% E. coli Fabl&= NADHY| &A¢] vlA, S, agureus
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22! 3. Inhibitors of bacterial fatty acid biosynthetic enzyme,

Fabl= NADPH ¢]ZAlo]g o1 triclosan A& &4
Fabl-NAD(P)*-drug &e}€] ternary complexol| 4] L}e}
ok Triclosan #} Fabl - co-crystallize 3l¢d €& complex
o] FxA+ A7 triclosane enzyme-NAD* complex
¢} binding 3}, cofactore] nicotinamide ring $Jl|
triclosan¢] phenol ringe] Yxl5h= Ao 2 vH& M}
(Levy et al., 1999; Ward et al., 1999).

Triclosan2 ¢ 3047 SAYAZ de] 22 Ytk
FE B, SAE, X SOl ARED oW AdE
29] Za}2¥ AEF carpet, kitchen towel £2] 914}
AFAE AME T ok HZdle Al e F o
A# A WA+ MRSA S} XFAZ AREE T $
t}. Tricolsan 99 %= ENR& A& A Z Isoniazid,
Diazaborine o] ¢2i4 ¢tk Isoniazidv Xd 504
53 HAY ooz de] 2olW e AR AHF
Mycobacterium tuberculosiso| A target T Z o] InhA
Z ¢ AT, InhAE 29 enoyl-ACP reductase 9]
Aoz urd Hr) Isoniazid® 8742 catalase-
peroxidase (KatG)ol|2]3] #/3¥ isoniazid’l & H,
enzyme-NAD* ¢} covalent Z33}= 2oz ¥ Ho
(Rozwarski et al., 1998).

AAZ GHAZ A E AT SAT PSR
zZ 4ER ADE F I AE7170] FASeL A gt
E-2 cerulenin, thiolactomycin®] gt} Cerulenin &
o} Cephalosporium caerulensol| A 2] 9 B2 2 yeast,
fungi, bacteria 5 TH¥S n|AWEo| 784S 2H0 )

. FAS Xslix|

=) (Omura 1981), cerulenin 2] target T 2 o] bacterial
fatty acid synthesis 71 23 condensation stepS B33}
+= FabB 3} FabFQl R 2 2 93 H o} (Price ef al., 2001).
a8}, Cerulenine Al ¥ 2ol g} human®] FAS
AT MBS Hod HelAdo] gitk. Thiolactomycin
9] target G722 FabB, FabF, FabHS 2 ¥ X7,
cerulenin®} 2] bacterial condensation enzymeo]] A1
YAl AP Zhe AeE dEA Yot (Price e
al., 2001). Thiolactomycin< £ F5°| Nocardia7t
AAER= B-AZ G(-), G(+), M. tuberculosis Aol 8+
TS 283 Qlou), vl B in vitro 80 &

ARo 2 AHHTZ tt (Miyakawa et al., 1982).

SHy

Hgen

FAS £3|, Fabl= A28 A target O 2 71=0]
H 7] Wiol HTS assayE ©]-§-ste] A E-E Fabl A
A FAA7T BGE ol BEEE WYLE =Y
A k3| ALl A Bits] AAF AT} AstraZeneca AR= 20
] Jhe] S gpolBeElE SR E. coli Fabl
& o|&43}lo Fabl M EAS B¢ 27, FrEAE
triclosan®] hit compound 2 YAZ A (Ward et al.,
1999). GlaxoSmithKline AR= Fabl ¢} FabH A&
A& screening 3l benzodiazapine A9} imidazole
A2 2749] MZ-E Fabl Al lead 3Hgt=<S 3t
t}. Benzodiazapine S22 %79 S. aureus Fabl
As)gigel B, ddrgel As 12, benzodia-
zapine FFE-S lead 3FEZ 3] rational design®.
2 sfEk3t A3}, inhibition potency 7} 708] SRATE 37
S. aureuso| ™3t AdF&AE Jehl= aminopyridine
S-S NSk e (Miller et al., 2002). Aminopyridine
3852 t}A) optimization #3 - 7] A naphthyridinone
A SFER A, o] SHFES Fabl A3 84
¥ ot oole}, H|E JH R oFstA| T FabKol = A

3] A2 EA)d 714 FabKE H{-38 S. pneumoniae
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9} Entercoccus faecalis = EA1S HY O 2 A broad
spectrum antimicrobial 84S Yepd It} (Seefeld er
al., 2003). Imidazole 3}THE-S 1689 JaTA 571,
5ul 2] Fabl A&/ 0] F7Fs+ 714dE& B3t (Heerding
et al., 2001). Affinium Pharmaceuticals 3]A}7} 7R+
3} Fabl A3 A]+ pyridopyrimidinones A|g¢] 313t &t
22 Fabl AN in vivo EEAZNA S48
24¢ VeRAUTH (Manning, 2004). ©]23 4# 9]
Fabl A3i#] A3 Aa= N2 A target S EA
2] Fabl®] potential & &43] =13l ok

g, AE 5 AAZZFE ] Fabl AsiA] &4 A
T AT Aol g Aolth H2ol B B
Fusarium sp.2%E} S. aureus Fabl 3EFS 2t
equisetin A 3FEE-L Atk Equisetin A 33
&S, aureus, MRSA®) 7483 JpEa= el ko
v 7 EQF I R A 0] AR ¥U2ith (Zheng et
al., 2004). =ake] AF-02A St 84 EHO0E 4
Al epigallocathechin gallate, 2, 2’, 4’-trihydroxy-chalcone
9} 7+2- polyphenol #31E©] Fabl¢} FabG *]a]&/d o]
Jde AR 4HA Tr)Et} (Zhang er al., 2004).

Fabl ©]&]o|| bacterial fatty acid synthesis &EAF
FabH ¢} ACC A& A e+ A17F R 7 E ) S. aureus
FabHZ thiolactomycin Bt} 1009) 7334 Asist=
34 318HE HR12, HR19 B4o] HZ 2 HIYL o

rlr

*y

Aminopyridine imidazote

w%m otk @

HRIY 0 HRI2 :
moiramide BB

CT"I()SA 2.2' 4'~trihydroxy-chalcone i
4

o

2. 4. Inhibitors of various fatty acid biosynthetic enzymes

identified by screening programs.

3 =
8 e

SAA SR [ ALE, oAT Ly

31322 thiolactomycin 9} B3] S. aureuso % 3 &

oX,

J-2 Bt (He et al., 2002). BayerAle= MEE F
28717 0] R A &2 broad-spectrum antibacterial

S thAke 2 T target-S 2R G-E 473 3], moiramide
B 9} andrimid 3}3HE0] FAS9) A WAl &4 acetyl-
CoA carboxylase (ACC)& #&l3}H A, human ACC
= ABNEIA] % AMIE WHe], X9 bacterial ME)
A ACC AslAlS 2A3AT (Freiberg, 2004).
Moiramide B ¢} andrimid 33E3 78 pyrrolidine
diones 3}3r=-2 Pseudomonas fluorescens, Enterobacter,
Vibrio®] 37FA] #5894 #2l9 E22 G+) ¢ G(-
YAl broad spectral #8348 Hol= AHS 247
ATk 1 F9t 8T J)1Fo] dEAA Fol FHAR
MEsh=d] oed-go AW pyrrolidine diones 33+
E2o] Z§ targeto] WS 7] Wi A MEE A
chemical optimization®] 7}gslA| HAch

Laakso 5 (2003) 2], A Wi F24 2
o] B )& thAtC R fungal fatty acid synthase *]3J|
542 screeningdle] Penicillium solitum . 2 H-E
CT2108A £d<5 stk CT2108A 3t&
Candida FAS (ICsq, 160 pg/ml)= As)ahs wha,
human FAS+ A&l 6FA] XU, Candida albicans
(MIC, 3.9 pg/ml) 7 84S Bk CT2108A 3
BHEo] M E targeto] FASSIA] validationdh= 74
o] YokA| "k fungal FAS7} antifungal target© 24 7}
=A0] 92L& Holx Axjoltt

B ChE TX 7l S Ny

At A BT AS ol A28 &
A TaFsled B Al7ko] A2l Jiok o] 72 o]
& elontzol Qold 27] AERAE 2T B o)
HAslsle UYFHEZS I B2 AlZko]
7] ittt o] A& sfZsk=u T2
= 7]% (Structure-based drug design, SBDD)-S -8

o

E iy 0 o

Aok

ANy |

rusL‘m
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4 gltt o] 7]&S whlge) 33} FEE 0]8-3te oJof
FHEAS WEA B g F e PHeltholE 8l
= yaiEe] gl 3xk 1] SHyL FFolnt.
J 2@ 7} F-olof A& Protein Structure Initiative(PSI)
7F A71EA 9709 FEAA AE7} Fojshs A4
0] &AE o], 8497) oAke] Al 27} gy o,
8719 7+ Mg el &3t 170478 o))
A 3RS R EITH(Schmid, 2004).

FajAEe] Thl A 32} FZE SHE1Y, active siteS
B3] obBo] BE F YAl & duggableBAE 3t
o}g} 4= 9Jrk. 1] virtual screeningHlH-g 0|83l
THIE A of® B0 AT AT & EEA] L8
Hol) GAE P72 AAA 27 hit R AEEZS T2
g & 9Ju} 187 FA A binding pocketd ¥
Ao} o BAo) 2 B-S § UEA BASK: de novo
ligand design ¥*¢] Atk Lipid A *g?“/\%ﬂ HA 5=
A FADNAL LpxCel JAAE W=t o
HA 2 .85t} (Whittington ef al., 2003).

27 scaffold& 47 HH olojA sieheidE B 3
A3l 2L FsiA Heul, ol FEF BF
o AA Y 3x TRE B4 =W A3 AYS
WA 28 ¢ ik & APE I H7r I22L
FZEANS B8 B} Byt 948l o EAl £
B2 g dhgsto] MY FHEZ :92 7‘3@ & Sitk wet
A OB E FAAEE S E=d E—‘i‘;}‘lﬂx‘«] 3

PR E ol gdl] NZEE FAAE
%"“ °] o)A scaffold = b’ﬂ?}s}\:}l

EAT A éﬂfﬂ-@r% 3A FEARE °é7ﬂ =™
EA B gcaffold2 X743t o g
288 5 gl7lo] AAEL B o ohFd scaffold
E AL 4 gA dth °]&= tyrosyl-tRNA synthetase
(TyrRS) &} A o] -8 AT (Qiu, 2001).

E FAQNA) 3% F2E 35517 HH broad
spectrumo| v} 54 FFE BHOE = IAE 7N
wrst & olck 53] FAAl tigk iAde] £ @z

FU

X

Aol FEjAle] WoZ wid

12 5. E. coli ENRAI
o] wWolelA A7
Aol 2 FPAE F2F F= dvh 2ol wiclosan
d Wa WA Fse7t 28stEA WAS S8 3

E2 triclosan? 7,

Agols 724 WskE A759 U]

= Q2L HZo) ek =itk WS Ad 25
o ENRS ool il g 48 234 934 obl
23] 7% 95u)e] A
2 AU Y, o]l % 159A] opp| Akl HELL
W3k 2034 ofm| Akl Hiddehdo] 24zt Eded
3 FA0E v A e B Ytk 1 2% &
A9 BAF97} FoRAA ¢ o) troclosane] A
B2 FIthe RAE @A HAG (Levy et al, 1999)

aeEz ol FRY & e AEe P4A 2
A "9 FRAE Aok WS AEste] 84
o)l W& = 3z} 152 o3l & in-silico drug screening
B NFIAE Eaf A AR 72 A BEE 2
235 JUTHIHE 6).
Ho Y

A7) fatty acid biosynthesis= membrane lipid A1
o] AW stepe B3R PIAE ARl B
0)3, human 2] homology7} Ao g17] w&ol A=
S B AA targetS B HY3Th 53|, enoyl-ACP
reductase = Fabl= X|HlAk 84 cycle % elongation

step @] WA} step& B LAEA, S. pneumoniase
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Virtual Drug-like
Chemical Libraries

12! 6. Virtual screeningS 0|28t ENR SHISE W=,
E A)93 dBEE9] Gram (+), Gram (-) A7 2%
Z7) 8}, sAA| triclosan 9] target T A2 whax] &
AA| target . A=E Sty I HTSO| &3l w2
¥ Fabl A3 3= slgHEE0] target T A 3}e] Agt
okxo| uha] Y © 2] rational design A7E £l &
o] MFE A3, FEAIAA SFEge] d5H
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