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Staphylococcus by Structure-Based Drug Screening
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Abstract: The lack of effective antibiotics against drug-resistant Staphylococcus aureus (S. aureus) is resulting in deaths of many
patients all over the world. In this study, we attempted to identify novel antibiotics targeting dihydrofolate reductase by
structure-based drug screening method. We identified novel 4 chemical compounds with antibacterial effects on the model
bacterial strains of S. aureus. We also confirmed that the compounds do not have any toxic effects on enterobacteria and cultured
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mammalian cells.
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1. [XC&IZ

W7 NV ERE (Staphylococcus aureus) 1XP%PNR
PeDEIHFEETH Y, IWHIIOET LI IECR
B DBEN TR LT T 2RBGEZ 5 = 23 [1].
IBIT, AFVU UmERAT RUEKE (MRSA) 9N
vaw A v UMEREE T R UERE (VRSA) Z4hH &7
% HAIMPERE A 7 R 7 EREASHBL L, FIH ArRE7e HiE 36
DORBMfER STV D, AL TIE Structure-Based
Drug Screening (SBDS) F:% H\ T DNA #HE D4
ETHDHVE FrERETESE (dihydrofolate
reductase: DHFR) #A{ZH) & LI-Fil B A2 BT 560
HROBMILAMORIEEZRAT. FO/RE, HET R
T ERE OE T VIEIC 3 L CHURE SR A R L, BB
ET VAN &L T T VI3 D B R A R
ST o T AbEW 4 S EFE LTz, A RIRE Sk
MOHF TR OEWIIEIERZ R Lz LILEWIL, it
BEIEBHR DU — MeaW Lo b Z LIS N 5.
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2.1 Structure-Based Drug Screening Fi%
W7 Ry EKE O DHFR OfffiE7—4 (PDB ID :
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2W9G) &4y 15 k& o 3 WottEE beaEm o477 Y
(Chembridge SanDiego, CA) % A\ T SBDS FEIC L D[
BRI A Y V) —=2 T 5475722 FBE1kAT V—=2F
T, XXV EORTy MEBICEE LU v RRy %
v 7 (DOCK) %17\, 500 {LEMci v iAATZ[8]. 2 2 )
A7V == 71, BEFENT LI XL EANE Ry d v
2" (GOLD) % B —DFHIEREICK L TA Y U —=2 7 %47
VY, 134 (AT FE TRV IAA ] Betb R D WL
WX LT, BEBGFHT LI XLE2HWERyxo
(GOLD) CTAZ V—=2 7952 LIk oT, 5 20HL
AW (KB1~5)%& & L= [4].
22 MEERORKRIE L SR

SBDS FHEIZ L » TTR S NIALEW OIS & ik 5 5=
Baitolz. HET RUKEOET AR THHLEEL T
R ERE (FREPE: 95%) (26 U CHUEER OMGEEZ ATV,
WHIE O —> T 5 KMiE (Escherchia coli : E.coli) & VHEL
HET VAl T®H 5 Madin-Darby canine kidney (MDCK)
HRLZ 69 B B O M EE H4T - 72 [5].
2.3 FERIEEYDRTE LFLULEMOMEERADIRE

¥ 46 TGO =R B EREM T AT T
(Chembridge SanDiego, CA) LY, 7 H—7"VU v bk
12k o T KBl 0¥ixibaima s Liz6]l. #RL7-{La?
ISR LT, BT AT XLEZANE Ry F 7o
2 L—3 3 (GOLD) T X - T KB1 DMEFILEY 5 LAWY
(KBS1~5) #&E L7z, #EINFERKLEY KBL & O
[FIPEE 88%LL T o7z, PIEIEHOMGEEZTTo72[4].
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3.1 fEE{EAYIC & SHEERDKRIE

SBDS Tk TRESINTE 5 2OEHMILAYD
(KB1~KB5) #1 1 - (KB1) 3£/ 7 FUEKE O A&
W95 2 E 3R S AL (K 1A), ICso L 3.88 uM & 7
o7 (K 1B), ZO#fEE, Bitkar he—r e LTHW:
Ampicillin ® ICsofli 480 nM & e 9% & H-HEREEE &
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(Bonferroni’s test : p<0.001 *** p>0.05 not significant),
(B)KB1 ® ICso fEDO MR E
32 BAMROREE
KB1 [ZKEE (1 24) (25 L THEREEZ RS 2o
7278, MDCK MfaicxF Ui, S ER A2 Bz (X 2B).
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33 ER{LAMDRIT
KB1 0kt s 5 et 4 {La1 (KBS1~4) 128
WTRET R R OHFEAHI L7-. KBS3 128 T KB1
IV ICsoEDE 3.44 uM MRE S 7=, 72, KBS1~4
IERHE & MDCK Al (X8) loxt L CHEREEE /RE 72
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34 FRAShI-EEHR

KBS3 & DHFR o#EAHIcE R+ 5 &, DHFR OfEME:
FUEEED Argh7 & KBSS MEHEEMA L TWD & FllEh
7= (X 4) .

4:KBS3 D#EEFAI

4. BHYIC

AT EFIOICFE SNALAYW KBL i3kk7 K
BREEICR U CHEER 277 Uiz, £72, KIBEICH LRk
RS Telpolz3, MDCK Mifzxf L CEE% R L7z, KB1
& KBS3 Offi & s 95 &, A ZNih b AT HER T
DFEBNENEALT D Z &1k » T, MDCK (23 % Fi =,
BoREEROBWMEEYNRE SN EEZOND. fEo
T, SBDS FEICBIIH A7 V—=0 FHER LY, S5
BICEMERERT DL LT, A7 ) —= ZRERON
THIEWMTEDEEZLND.

BEf7 > DHFR RSO AE EERERNALIE Leub, Asp27,
Phe92 TH Y [2], AWFFECHE SNz KBS3 1T b & i
72D Argh7 O TN L T HHHEKEET LAY
ThHD. TOOARELEY KBSS i3 DHFR 12X 2 HiEsk
BAZE D2 DY — FMEEMIT/e D Z EBHIFENLD,
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