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AAC : Aminoglycoside N-acetyltransferase

AAD : Aminoglycoside-adenyltransferase

AMR : Antimicrobial Resistance

APH : Aminoglycoside-phosphotransferase

BHIA : Brain Heart Infusion agar

CAMHB : Cation-adjusted Mueller-Hinton broth
CA-MRSA Community-acquired methicillin-resistant Staphylococcus aureus
cer Cassette chromosome recombinase

CFU : Colony forming unit

CLSI : Clinical and Laboratory Standards Institute

EDs : Effective Dose 50%

ICso : 50% inhibitiotory concentration

MHA : Mueller-Hinton agar

MHB: Mueller-Hinton broth

MIC : Minimum inhibitory concentration

MRSA : Methicillin-resistant Staphylococcus aureus
MSSA : Methicillin-susceptible Staphylococcus aureus
NAG : N-acetyl-B-D-glucosaminidase

PBP : Penicillin binding protein

PCR : Polymerase chain reaction

PISP : Penicillin-intermediate resistant Streptococcus pneumoniae
PRSP : Penicillin-resistant Streptococcus pneumoniae
PSSP : Penicillin-susceptible Streptococcus pneumoniae

SCCmec : Staphylococcal assette chromosome mec
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1928 4EIZA XY ADT LI W A—e 7 LI U ZHZ I 5 C penicillin 7358 L &1 T
NH, B 5P LPIFEFENFIIE SIVTEZD, ZNHITRT DR O B E 2 #7720
VY, 1940 FFEARIZIT penicillin G S EPE(L SHT2723, ZDiEF%, penicillin 2533 5=
U F—PREA LT RERE B, penicillin 7353573720 > penicillin ML 7 R o ERE
MBI LT, 1960 FZITA_= Y F—BIZZE T penicillin MiHEEE I A %072 methicillin
ISBRGE SN, D 2 FRITIE methicillin (ZIFPEZ R EEEGT RUERE  (methicillin-
resistant Staphylococcus aureus: MRSA) 23ELL TS, EDH S, BEORFHOTIRZE
PSBRFE SRS, HAMEHAR Y 7 O X DRSO BRI A~DPEH, Hlo 72—
> MENEOES, SEHIDERI7ZR S, ZOREMMIERENSHEL L, NEERIED Wb D
S DR T E T,

SKIEIN CIAE, U BRI R 252200 B4 L, 20 9 535,900
NLMEDSFELICE D & &4, 4EH 200 18 RVEL EDEFEDRNS A TND, ZOBRAE
S F ZOKIERRGYET27)S 2020 455 T 10 EOMHER AR 2RI T2 £ O
£ “bad bugs need drugs 10x2020"ZF8 T 78, 2010 E0°5 2019 £ TIZ 14 OHUVAEY)
EHFIHATREIC 20 . BEEAER SV, Fo, B ETIIEAEF @A 2016 0505
2020 FEZHNT T TERAMME (AMR) %RT 7 3 a 7T T, B rRehiE s
O EFERTZT TR Bile7aTBh « 2T - IRRIEZE ORISR CE T DR HEE 2 ft
LTWD, LML, ENHOENPRES LD TE TH 72 2020 47, Fox ITHBROITT
21T NT COVID-19 OEP7R RGBT L, ARFND 7 A LA & R OJRA K
PDYAZIZEHLENTND,

ZD & 70 R ST TR L TR A DT ORI IR D A TE T,
Z ORGSR, ALEMONEEEZ 15 2 & TUF AGHEICRT AT EDSRLE L, £k
RT3 5 2 & T T AEMEICE T 2 MBI AIPEH OB A RS & %
Z DG TE, UL, FRACZING 50T 7Fa—FIc k0 77 AGthE & 7
T LEVEE ORI DB N S D Z I LD EnD, a7 T AT
&% MRSA Tk L THVSHRTRZEORIIIE 32 Z &I Uz, Begds Tl &
72 % EIRZAIMMER X MRSA OMLIZ | penicillin iFEATZAERE  (Penicillin-resistant
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Streptococcus pneumoniae : PRSP) . ZAIMFERRIRE  (Multiple-drug-resistant Pseudomonas
aeruginosa) 72E, W ODHILILTNDDY, ZOHFTH MRSA (FEHHERAUES) D& L fd
w AN HIEGT 5 HHEYGE MRSA  (Community- acquired MRSA: CA-MRSA) & LT H [
BEE725TD (1),

MRSA (&, FEANMIEE S T &2 B E Lo/ KD DNA Wi Td 5 SCC mec
(Staphylococcal cassette chromosome mec)DMEA S 4072 Z & TEAMEE 7~ (2), SCCmec
I3 mecA % &9 mec gene complex & cassette chromosome recombinase gene complex DfHAx
BT LY S FHICOTESILAN, AHTHBESILD MRSA DR 90%I%, type-2 cer
BInT-& class A mec BIn T EAREFRFD type-ll SCCmec Th D Z &MWL SILTVD

(3). SCCmec DHITIFZAF U EZMREAT NV EKE  (methicillin-susceptible
Staphylococcus aureus : MSSA) (ZIFATAE L7V N7 7o iifciE & piki%EE Td 5 penicillin-
binding protein2’ (PBP2’) % =— R9°% mecAd 8= 13 & £41%5 (Figure 1), Z 0 PBP2’
D -7 7 Z DIRUEHITST DAEEBAMEDIR I LD | MRSA {37770 SR LSRR
HaETe p-7 7 X DARPIFEEICIEZ T X 91278572, MRSA (X B-7 7 & LRPUHEH
VSNOBAFREEZ 2 A9 DRI bINEE S F A S L, —=2—F / nsger /7
U ay FRICHINMEZ RS, ZHAETIZ, MRSA [TARREHRL LT, 7Y a7 F

RRPLEZED vancomycin &2 (N teicoplanin, 7 X/ 7'V 23 RAFIFEFED arbekacin, A%
P D) U RHEEED linezolid K O tedizolid, Bk U A7 F RZAHIESLD daptomycin
Dt 6 FINAF TGRS TN D (Figure 2), L7 LM & AFHORERN NI T T
B, WEFHZRHEE LT, ZAMMERICA HREROAIEAE EN D, ©
ZTHAIE TS THY | BEMRTY T ATT =7 MIOWT HIFHRD
L3 TEHOBE ARG (SR Lok, T2/ 7 ay RRED a2 5f)
(ZHER U, 2L BB FRIBZOFFEIARDH17): 5 MRSA \CA DRI S L Uiz, A
METIE, 2D ORI A6 N ST 3 AT ONT, MRSA 25
TRMPER R T D A2MEL L AEFIBEFOBLED S 2 SINTERE S AZMEA 79 Bl 2 B
HNCTHZ EHARE LT,



Circularity
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SCCmec: Staphylococcal Cassette Chromosome mec

—_| puB110 —<mecA| mech Tn554
L )L ]

\ 1S431 f mec gene complex  ccr gene complex

Figure1 Typell SCCmec

MRSA has acquired SCCmec which includes some resistant genes and it shows resistance against
many types of antibiotics. SCCmec is categorized into eight types based on combination of mec gene
complex and cassette chromosome recombinase (ccr) gene complex and Type Il SCCmec is major
type in Japan. The mecA encodes PBP2’ and its affinity against f-lactam is lower than other existing
PBPs’ affinity and MRSA has acquired resistance against -lactam antibiotics. Tn554 includes
spectinomycin resistant gene (spc) and erythromycin resistant gene (erm). A sequence of pUB110
which is insereted by IS431 includes kanamycin and tobramycin resistant gene (aadD) and

bleomycin resistant gene (ble).

mecA : penicillin binding protein 2’(PBP 2”)

[S431: transposon

Tn554: including spectinomycin resistant gene (spc) and erythromycin resistant gene (erm)
pUBI110: including kanamycin and tobramycin resistant gene (aadD) and

bleomycin resistant gene (ble)
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1. ISR BRI

B-T7 7 & NRPUEHRIL, MEEES kSR Cd D penicillin binding protein (PBP) ik
® D-Ala-D-Ala |ZHEEDBLICND B-T 7 X DRPIREIED B-T7 7 X LIRS T 5
Z LI Lo THEEEZ R T 2 E BTV D  (Figure3), L72>L MRSA (358772724
JRBES N IESE T D PBPY A S L= Z LIC LV B-T 7 X LBE~DEFIEME T L, p-
T 7 2 LRSI 2, Foxld, DA LR R A R L, PBP2’ XI5
BUFRPEDS M) | LPT MRSA 1&MEZ2 A7 5 MEL036 & R L7-, £ZC, PBP O7 X /[

\ZERINAD Z ETB-T 7 2 LEA~OBFIWEME T L, #5RE LT B-lactam SRHUEZEC

MPEZ RS 2 E DOV T DIRERE (Figure4) (22T, ME1036 DFZNE
WTRRRTT 5 Z &l Lz,

PBP D578 B X > Tl 2715 L7z PRSP 1L, FH/NESCEEE 1BV THE
9%, BEBR, BEEMROERE & L GRE L 72> TN D, I TIEZ B ZAIMMHERZE
KRS 57 & LT, U7 FrOEBEENEASN TV D, AT, EREE

GBS DO W MER & BT 23 MMRERERER Vo T4 RO T F

(PPSV23) F7-130LRE 13 MAfiZEREREGRIY 7 F2 (PCVI3) OEMBAEIC X 0 ffizk
RN LD BERIIED - TS @), L L, D7 T TR/ A=TE TR
T AURIMIE (non-vaccine serotypes: nVT) DFfiZEKEE B D _E5H- (MniEilEH .
serotype replacement) HESHTEY (5), PRSP ISHT 2 AN LPlRREAEF T
%o Fex 13 ME1036 73 MRSA O PBP2 ~DFFED A B L7 Z & 1TE H L, [FIERIZ PBP
DI IZ B> TO D IIRERE 23U T ME1036 OAZMEZ OV TS 2
EIT LT, ABFFETIE, ME1036 23BEFHE L U § PBP2A2X K TN 2B (2% 250\ BiFN
P2 4815 L, PRSP (Zx L CHIRWTIE I ORE 1267 5 2 L 2R LIcDOTHET
Do
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Figure 3 Mechanism for resistance of MRSA against -lactam
Penicillin binding protein (PBP), which is one of cell wall synthase, erroneously binds
to the B-lactam ring of B-lactam antibiotic whose structure similars to D-Ala-D-Ala and it
causes antibacterial activities. On the other hand, PBP2', a new cell wall synthase acquired
by MRSA, has low affinity to the B-lactam ring and MRSA acquired resistance to -
lactam antibiotics.
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PBP1A S ESESESEBEEERRRRERY IR INRORaRs [Ra
(719a.a.,79.7kD) SUPLURUUORUUDUUIUTY R RUURTY R
1-1\‘F
S33,TMK  S396SN  K:,5SG
PBP2X SEEEOEEEGEE DEEE NENEIEEEE BEnnannn
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Figure4 Mechanism for resistance of Streptococcus pneumoniae against -lactam.
Mutations are easily occurred in dotted area. -lactam binds to serine of preserved amino acid

sequence and mutation near the serine will cause resistance of S. pneumoniae against B-lactam.



2. 77V av FREEEK
TR 7Y ay RREUEHED abekacin 1%, 2008 FFHIAFR THTIMRSA FEL U TUER S
FUTLISK, MRSA 1R E L CERZ RS TV 5, MRSA O7 R/ 7' a3 RARPIESE
W335 ARSI L, aminoglycoside N-acetyltransferase (aac)(6”)/ aminoglycoside- 2"-O-
phosphotransferase (aph)(2”), 4'4"-aminoglycoside-adenyltransferase (aad)(4’,4”) X aph(3’)-
B> Ta—REnWb 7 2/ 7 v FE#EEIZ L DN ETH 5 (Figure
5) (6), AFRCTHBEBEEDEN Y MRSA 23695 type 1SCCmec HIiZIX, AT U Uitk
A= RT D mecd \ZINA T, 774 R-UrahI R-A ML 7T 3 UMt
(MLS [fif) % 2— R4 21B(G1 emd JLOART F )~ A 3 BB LF- ant(9) % &
SRT U AKRY L Tns554, &N tobramycein / kanamycin ITHSE(S T aadD ZARFFT 2577
A K pUBLIO 2MEASILTND (), Lo T, AFTHEESILD MRSA DL N
tobramycin <X° kanamycin (Zifif4: %7~ 9773, arbekacin | %, (S) 4-amino-2-hydroxybutyryic acid
(HABA) #ZEHILE L TGEAT S T, MRSA @ AAC(6)-APHR WERfIEEIZRT L
THREE 72D MRSAIZHEMEZRT Z EREBITND (7), 20— T, AAC(6)-
APH(2")ZiBRIPEAE 2 — R D REER /Y BIEAKIZ arbekacin MR DALD Z Linh, Fhix
1% arbekacin [l MRSA (ZHAEN 2T R/ 7' 2y RRPIEROFEREFER L, i
MRSA &M U8 L7- TS2037 % R L7z, TS2037 i3 arbekacin @ 5 A7 N4 " hiDZHL
FOKEERZ = YL LTz 547 -diepi-atbekacin HERTH D, ABFIETIEL, TS2037 23
AAC(6)-APHQ )&% 322 arbekacin DL IZZ2E(L L7-Z & T, MRSA (ZxfL T
arbekacin &V HENIARMEEHT D Z L 2R LIOTHRET 5,
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AAC(6’) : Aminoglycoside acetyltransferase (6)
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Figure 5 Mechanism for resistance of aminoglycoside antibiotics against MRSA.
Aminoglycoside shows resistance against MRS A because of modification by some types

of enzyme which MRSA has acquired.



3. VrawA v oRniEER

1997 M5 1999 4R ZK[ECIAAy o 72 CA-MRSA X Panton-Valentine leukocidin & FH/E
b BMERIE R A PEE L, BN OR 7= m— b7 0 T2 oKk
BRATIEBD 508, < DA IV LD SCCmee #H2 8), ZHHD CA-MRSA 1%
clindamycin (ZEEZMEZ2~9 2 &0 KON clindamycin 2322 EMEOEV RO TH S Z Lo
5. CA-MRSA DOIRFRITHIEIAL clindamycin 2SHWHNTE = (9), LLIHE, Zhbd
CA-MRSA 73 clindamycin [fifPHSE(5 1 Cdo 2D erm BAS T2 1S LT-Z & T, 23S
RNA @ 2058 FHH DT 7 =0 D3 AF /LS AL BN L LT % (Figure 6)

(10), Clindamycin & [FURIZFR 6523 ATREZ2HT MRSA FEOD linezolid J O tedizolid 13,

TERDHTMRSA FE L B DE T2 A L, TEIINA, BAKG-HARETH D Z & D
5, PFIMRSA L L THASN TS, L UEHIBRGIC L AMHMEEOHELY 2 705
BEIIRI OB EFRRE L 72> TD (11)  Fox 13, 246 DFSEZfER S HBLEN D,
FERRRA THEL L, BRI BEEDYRTRE CO DD RN Y <o o L RHEESEIC A
L. BRUERIZEZ Y HT MRSA {EMEA A9 % compound A Z FLHI L7z, Compound A (3
clindamycin /&5 MRSA (T3 D&MD M | L, F 72 clindamycin i MRSA (Zxf LT
bAMEZ R LTc, AWFFEZIV T~ 13, compound A 73 clindamycin J&524:00 MRSA
Tl linezolid & AZZEMHIME L 72V A3, clindamycin ifif4:0> MRSA Gl linezolid & A2
LG AR LT Z E0v6, compound A D372 Z8fb L 2 845 L7c S RGHA LT,
DF D, MRSA DHER erm A5 1% 545 L clindamycin il & 725 & compound A 1%
ASROFEGHNLTH 2 23SIRNA D 2058 F HIZHEG TE 22 < 722703, 7 (il linezolid
FE AN ~OBFE 215 L 7= Z & C clindamycin it MRSA (2 b AR EE 3 X
NI o= BEZ T, ARIZETIE, FFED X 9128 2 U SV TR 5,
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Figure 6 Mechanism for resistance of lincomycin against MRSA

MRSA has acquired resistance against lincomycin because of methylase coded by erm
(erythromycin resistant methylase) gene which occurs dimetylation at adenine located in
2058 of 23S rRNA.
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2E  HRERE B KD penicillin #E& ¥ > /37 12X 5 ME1036 OFEA BT

2-1. HE

B-T 7 Z LFRPUEHIEDOFEL X, 1940 FRBEFITEIR THEHAINL L O I1Zk-o
7= penicillin 246 F 5, D%, penicillin MEFIICKE S, 7T AR
T TR T AEMEICH AR T, 2> penicillin MHMEE N EA T H = U F

BN S AUZ < W methicillin 72 &, BEOR=U U RHIFEENFAFE S

oo SIBHIT, H2 DO B-T7FZLRPUREIETH D cephalosporin C A3 I 41,
1960 R &V ZHDOE 7 = LRPIEENFAF S NIz, BT = LRIUEIITE —
AR~ AR CEISEE NSRS Y . EFEEOm WO A BB S D
L9127 L 1970 FRB LN DITN=2 Y VR LY b bid L5
72072, 1980 4ERIC7R D LB/ N7 2 DRFIBHEDBAFE S 4L, 1990 AU ITAL
#RE Streptomyces cattleya LV BN T o~ A U B REE LT N
N LRPUHIEDR I S AL, B 7 7 F ~ —BEeE & & Tohg AW ERE L2 58 O
NEmrT X927 o72, —F, penicillin H 55 FEME & ONHPEMI AR ERE  (Penicillin
intermediate-resistant Streptococcus pneumonia : PISP 2 U PRSP 23ERN T 11T
HEEINLEOF 1970 FROZ L TH D, T b OMPEREIL, 1980 4RI 7405 L
KT DTN IR > T oo, —MKBNIZ, EFRIRDBE S. pneumoniae @ 30~50%
IZ PISP £721X PRSP TH %, EKTiPEP&UM&Pi% EKEH D 60%FEEE 5y
Bfsh b (12), PRSP, 7 F T4 7 U U RIEESC~ 7 v T4 RRPUEIKIC
HIEE L TS, E6IC, DNA Vv A L—RICHERZHFT L7 04 nFk )
o UMHPERRE S B2y o T (13), Penicilling &0t ~7 =&, T hTI7H A2V
V. w7 ugA4 REOF ) a itz RTS8 pneumoniae DENIL, ZinIZ
BB N - TR Y, RERMELE 72> TW%, ME1036 (Figure 7) |
MRSA X° extended-spectrum B-lactamase-producing Enterobacteriaceae % & % . %5l
e 27 Z LGP K OFRE LIS D 7T L 2P R 28 VHLEE A7 b
7 LD NS LRPEIETH D (14), T 2 TiE, PBPs OB AR L
ZEFRANZXET 5D ME1036 OFFEE Z 46 PBPs A4 5 S. pneumoniae (Zxf79
LA NMED BRI SN THRE T D,
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Figure 7 Structure of ME1036
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2-2. FER

(1) ME1036 @ S. pneumoniae \ZXt3 5H1H /I
ERIR ST HE S. pnuemoniae (129 £K) (X3 % 453410 MIC i Z & D53t 27~

(Figure 8), D43 4i% ., & 5T penicillin T D DIRGET 2/ BROHEL
WIS CTHE L, 37006, pbpla. pbp2x. pbp2b DWW THUCHERENH D b
D% gPRSP. pbpla. pbp2x, pbp2b DTN 1 DETNT 2 DICEENHDH H D
% gPISP, WFHICHEREF IRV D% gPSSP & L=, TORE. S
pneumoniae ("X} % ME1036, ceftriaxone M ON panipenem OHLEE /)%, pbpla.
pbp2x Je O pbp2b DIEFIZFE 232 | R RBIS L\ OIRIE SRS NS oA L
72o L7>L. ME1036 ® MICi00 1% 0.03 pg/mL T&H V. D 3H| D2 T
RWT/NE o7 (Table 1), —J5, BZ MU T XY U OHE TR pbp2x D
BRICRKRESEELEZZIT, £72 MICi (% 4 pg/mL TH -7z,
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Figure 8 Distribution of clinical isolates of S. pneumoniae sorted by MIC values

of ME1036, ceftriaxone and panipenem.
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Table 1 Susceptibilities of S. pneumoniae isolates (n=129) to various antibiotics

MIC (pg/mL)

Antibiotic MICso MICoo MIC Range
ME1036 0.002 0.03 <0.002 - 0.03
Meropenem 0.03 0.5 0.008 - 0.5
Panipenem 0.008 0.12 0.004 - 0.12
Cefotaxime 0.25 1 0.016 - 4
Ceftriaxone 0.25 1 0.016 - 4
Penicillin 0.06 2 0.016 - 4
Amoxicillin 0.06 2 0.008 - 2
Vancomycin 0.5 0.5 0.25 - 0.5
Levofloxacin 1 1 0.25 - 2

(2) PBPs iZxtd 5 BifniE

Penicillin susceptible S. pneumoniae (PSSP) T % S. pneumoniae R6 2 T} PRSP T
&5 S. pneumoniae 197 @ PBPs 2% 9% ME1036 &K OMULOHLEFED 1Cso & IR E
T2 72O O A & Figure 9 M OY Figure 10 12, #%47 5 ICso {EIE Table2 2 T
Table 3 |24 % 7~"F, S. pneumoniae R6 H12k D PBP2A/2X & T} PBP2B |Zxt7 %
ME1036. imipenem M Uf panipenem O FNPEIL, ceftriaxone DZILH KD %
BN 72, S. pneumoniae 197 HSE D PBP2A/2X (T 5 B /L 3 ~p AR P
DOFRVEFIPEIT MIC £ & FHB L. ME1036 135 b 5B FME & iR Hid /) 4R
L7z, F£7=. S pneumoniae 197 H&® PBP1A, PBP1B & ) PBP2B (Z%}9 5 /1 /L
PN LRPUEIED ICso I, ZFaLHITxIT 5 ceftriaxone DE L Y &/ S 0o

7’»
—o
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E] = S = T N S & 9 - 5
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Figure 9 Fluorograms of complexes of (*H)-benzylpenicillin and PBPs from S.
pneumoniae R6, a PSSP, that had been pretreated with various -lactams.
The MIC values (ng/mL) are shown in parentheses.



ME1036 (0.063) Imipenem (0.5)

ug/mL

0.016
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Figure 10 Fluorograms of complexes of (*H)-benzylpenicillin and PBPs from S.
pneumoniae 197, a PRSP, that had been pretreated with various p-lactams.
The MIC values (ng/mL) are shown in parentheses.
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Table 2 Antibiotic-binding affinities for PBPs from the S. pneumoniae R6, a PSSP

Antibiotic ICso(png/mL) MIC
PBP1A PBP1IB PBP2A/2X PBP2B PBP3 (ug/mL)
ME1036 0.033 0.023 0.073 0.022 0.061 0.001
Imipenem 0.016 0.024 0.050 0.017 0.012 0.004
Panipenem 0.017 0.033 0.064 0.033 0.021 0.002
Ceftriaxone 0.079 0.017 0.23 >0.5 0.035 0.031

Abbreviation: PBPs, penicillin-binding proteins. PSSP, penicillin-susceptible S.

pneumoniae.

Table 3 Antibiotic-binding affinities for PBPs from S. pneumoniae 197, a PRSP

Antibiotic ICso(pg/mL) MIC
PBPI1A PBPIB PBP2A/2X PBP2B PBP3 (ug/mL)
ME1036 0.093 0.046 0.19 0.074 0.028 0.06
Imipenem 0.094 0.065 1.1 0.62 <0.016 0.5
Panipenem 0.028 0.030 0.62 0.52 <0.016 0.25
Ceftriaxone 0.41 0.12 0.32 >4 0.028 2

Abbreviation: PBPs, penicillin-binding proteins; PRSP, penicillin-resistant .

pneumoniae.

(3) FERFRIZRERR

S. pneumoniae 197 (254 % ME1036 J UMD 77 )L 7S~ SR B S 0D i R ]
T /1% Figure 11 1277, MIC UL EOREETIX, ME1036 | X3EAIRAEL 4 FfH
LAINIZ 99.9%LL R L7z, /12, imipenem X° panipenem |25\ T, HEFE% 4
FAI LAPNIZ ME1036 O MIC LA LD EE 2 EH S Eiz6 L RIRREORE DR 2
IRT DI AMIC PL EDOEFIREN VI T -7, F7=. ceftriaxone [T 4MIC JE £
T6FFHIEH S ETOEEMR LRI R0 0T,
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viable cell counts (log of CFU/mL)

viable cell counts (log of CFU/mL)

ME1036 (MIC ;0.063ug/mL)

Time (hr)

Panipenem (MIC ;0.25ug/mL)

-2

Time (hr)

—— Control
-0— 1/4MIC
—— 1/2MIC
-o— MIC
—A— 2MIC
-m— 4MIC

—— Control
—o— 1/4MIC
—— 1/2MIC
—-e— MIC
—— 2MIC
- 4MIC

viable cell counts (log of CFU/mL)
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Imipenem (MIC ;0.5ug/mL)

Time (hr)
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—— 2MIC
- 4MIC

Figure 11 The degree of antibiotic bactericidal activity vs time for ME1036 and

other B-lactams assessed with S. pneumoniae 197, a PRSP.
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2-3. B
Fx X ME1036 A7 02— RZAX_Y NS A2 HTHHEETHY . MRSA KO}
PRSP @ Z 72 & § | E. coli & UV extend-spectrum P-lactamase producing
Enterobacteriaceae \Z HLiRWHIE N A ~TZ 2R L7 (14), B PR~ T X
DIMIEE FIZxT 2% ME1036 DFEARIIA 2. 11.5%M O 46. 0%1% V. in vivo
FHERICB W T HEN I AIEE R L (15-18), F£72. JERRICK W CiTR e
ﬁ@mw7m774w%rbt(w)

ZCHE L2 Y . MEL036 13X pbps IZE %24 L B-lactam (Ziit4: 2 7~ 778
@s%ﬁ” PRSPs (gPRSPs) (258 BLE /)&~ L7z, HFIZ gPRSP HK D PBPIA,
PBP2X O} PBP2B (Zxf7 2 5WAE S BIFMESTROVEIE N 25 ST B2 6
iz (20), {575 PSSP (gPSSP) KUY gPRSP M4 PBPs (x5 5 A #ifntE
A & s d % & PBPs (2% % ME1036 O#LFfE X% MIC & AHES L T
720 WX, ME1036 OFRWHIE /)1, PBPs ~DOIRWBIFMEIZ L 2D EE %
BTz, NN LRPUEIED C-2 fl§H & PBPs ORFHESITH D Trp KN
Thr ZE RO EVEF . AR ARPIEILD PBPs ~DfE A\ BB /o4&
EROLHEIN TS (21), MEEEEICE D & TN KLRIIFEIED C-
2 fI84I% PBP2X @ Trp374 X Thr526, PBP1A @ Trp411 }2 O Thr543 ORI &
FERBIEARAEAERZ L TWD Z ERHLMNE R > TS, MEL036 1% C-2 €I
imidazo[5,1-b]thiazole #§% % H L Tk V. Z4LA PBP1A O PBP2X @ Trp KO
Thr FREE EMAEERA L, #ERE L RVWEMMEEZ L7259 & 2515, PBP2B
DB T DTSRRI Trp KON Thrdk 24 LT\ 5 2 & 25 ETiE(22),
B 350 PBPs & CIZX 9% ME1036 D8RV VEFIEA ME1036 0 C-2 {AIEH A3
53 5 —F 3B OB OB R Ch L RN 5, —J,
PBP1A. PBP2X }x U PBP2B ~DHL KO FE G HUAME T SR BR R (e~ 2 P TE
PEIZE S TEELEZHNTWD (23), PBPs ~DOHLEIKOFE S HFME & PrETE
PEOFEBIMEIL F 72 IHMEICEER &AL TUV 723 (24) . gPRSPs % & Te ifi 28 BRI (2 %t
9% ME1036 D5V HLETEMEIX PBPs (2% 3 5 % OBRWEFIPEIZ L 5 6 0 & Rig
iz, FEFIMHEMRERE Xi@ s, BE ¥, WEE, SPEE T HR, KOt
DOWHFAR DB Z 2 T Tk E T ITHP HER B ol S5, PRSP O 72 M {EH
%6, 9, 14, 19 K23 WTH Y | FEERIRREEIL TE TWZRW, ZILHITHE
g E 7T/ NN R R 2 5 & 23 rTREME & 5, PRSP O 72 I At
THU I FUERITALSIERA SN TS, PRSP ICE DEYITVWELEBRE S
TEY ., EFHNANEENDH(25-27), ftmme LT, Fx ik ME1036 75 MRSA
7217 T2 < PRSP Z & e fliZEEABRE 2% L CHWHLE 12 A L, €4y PBP
IZXF L CERWVBIFME 2 R > TV D Z L ICiRRT 5 Z L 2R 5/ R 2R LT,
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JRIE AT SV R ORI 72 B s M 2 B 2% FERE 1 0 L /3SR b D IR SR i B
PEIRIRE LTRELS, ZOOREEDO S SR LREPLETH S,
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FBIE FHRTI TV ay FRHEEZK TS2037 D in vitro N in vive B

3-1. HE

TR, DU E M TERRIC £ 2 GE DS ERIR 0 By CIRZI 72 HE & 72 > T 5,

FriZ. MRSA [ZBENERO ERFRE TH D (28-32), T4, HiHEG: MRSA
(CA-MRSA) NHTHIZEHEIZIRMN Y | HFE O NTERZ 72 i GYE 4 5| & i

ZLTWD (32-34), —F., FEHIMMERIEE 2 Bt 7 7 LFaMEm Iz X 5 gy

I3, BENIEE TR ERIBER L o T D (35). T b DMHEREIC L - THI

T 2 SN D TRANZREGUYE X U CHBUER A fTRE 2 iR BRI I RA+ 0 Th D
(36-38),

T ay RRFUEFEDOBIEIL, 1944 422 Selman Abraham Waksman (Z
& o T Streptomyces spp. & ¥ F& 7 S 4172 streptomycin (245 FE D, & D&,
fradiomycin, kanamycin 72 EHRE 72 EOMEMNFEATHT I 7Y av R
RPEFEN R S, 2o 2 HHEER L L TEAR SN b DO LTI
72 1990 H=|Z kT & 417z arbekacin |& dibekacin 2> 5 A S 41, MRSA % &
7T NGGMEE LN T AREREICIE AW 12T, BEaShbdFEEFESRLE
L CHEMREOBIBA~OBME R ERREINTEY, mfE=%1 IR0 E
EZINDN. FOIRWPLE T X o TR FEE &S ZH > T 5, AN
PR Ti,czb% MRSA e OFEANMPERRE 2 & Te 7 T LRRPEREIC & 2 BYYIE &
R A7, Fexld & F I F 72 arbekacin FEAKR A SR LT (39), £DH
U %HJ%@EPT\ 5,4” -diepi-arbekacin (TS2037) # & & R/J72PtEFE L L TR
L7z (Figure 12) (39), Z Z Tik, MRSA M UNHIEE 9D TS2037 DA%
PEIZDOWT, il & DighE R 2 WM E T 5,

(A)TS2037 (B) Arbekacin

Ho6OH 6OH

ﬁ =l

Figure 12 Chemical structures of TS2037 (A) and arbekacin (B)
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3-2. R

(1) FLEARZ bV
7R/ 7 ) Ay RRPIEEIS T 2@ OMEA T =X L7238 TS2037 OiEE
METREBELZMT A7, BlkE 2 ORIEEE TR, MR, KORAT
57 J 7V 3y MERRESR DSRE SIL TV D ERIR 3 BERR (255 MIC 2R E
L7z. Zhb 20 BRICxET 2 TS2037, £ 0fthod 7 X/ 77U 2y RRFIEIEKL O
imipenem DL /) % Table 4 1277,

TS2037 %, S. aureus RN4220 (MSSA) KON ANT (3') -III, ANT (4) -1}
NAAC (6") -APH (2") % PEAET % RN4220 [RIEE (S 1-HRIC 6 L CHEENZ AT
@71 (MIC : 0.25 ug/ mL) %7~ L7, Arbekacin }2 T gentamicin OHLEH /71
AAC(6)-APHQRMEA DT AT RUIKEIZX LT, K4, DTN (4~16 f%)
MO LS (512500 E) {KF L7z, Amikacin /2 O tobramycin (%, 7 / 7' U
oY MEMER A EAT HDRE S OEEAT FUBKEIZR L THWIE /127~ L
7o
TS2037 % vancomycin M4 Enterococcus faecium(VRE) T & % E. faecium VRA |Z
KLU THUVEMAZ R LTz, & BT, TS2037 IX Burkholderia cepacia, Serratia
marcescens X N AAC(6")-1 PEAE P, aeruginosa PAO1/GN315 Z[r< #ix 72 7T Lz
PEFIZX L Th, BOWBE D 2R LTc, MIREEADOT I 7 7 ) 2 FRHUAE
HPEH AR 7T D MexXY DFZENZ DWW TIX, P aeurginosa PAO1 XY P
aeurginosa PAO1 AmexXY & DHRIZ L A & TS2037 i3fthod 7 I /) 7Y 22 N
RPUEIED X 512 MIC BN 23D 23, P aeurginosa PAO1 (Z%13 % TS2037 DX
BEHUR /71398 < | tobramycin & RIFEE TH -7, LLEX V| TS2037 137 7 A1
ML O T AR U CIRIAWPTE /1% 78 L, ANT(3')-III, ANT4')-1 &
WNAAC(6)-APHQR"D L 5 7ekkx 727 X 7 7' o v NMEMFEFRPEAER IZxH LT
HIRWFLE ) AR LTz,
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Table 4 In vitro antibacterial activities of TS2037 against parent strains and their
isogenic derivatives, and type strains and well characterized clinical isolates

harboring aminoglycoside modifying enzyme

MIC (png/mL)

Strain Phenotype
TS2037 Arbekacin Gentamicin ~ Amikacin Tobramycin Imipenem
Staphylococcus
- 0.25 0.5 0.25 2 0.5 0.015
aureus RN4220
S. aureus
ANT(3”)-111 0.25 0.5 0.5 8 1 N.T.
RN4220/pMS18
S. aureus ANT(3")-111+
0.25 2 128 16 64 N.T.
RN4220/pMS91 AAC(6)-APH(2”)
S. aureus
ANT(4)-1 0.25 0.5 0.25 64 >128 0.03
RN4220/pMS520
S. aureus
AAC(6°)-APH(2”) 0.25 2 128 8 64 0.015
RN4220/pCR1948
S. aureus
AAC(6)-APH(2”) 0.25 8 >128 64 >128 0.015
RN4220/pMF490
S. epidermidis
- 0.12 0.25 0.12 2 0.12 0.015
ATCC14990
Streptococcus
pneumoniae - 8 16 8 32 16 0.03
ATCC49619
Enterococcus
AAC(6)-APH(2”) 8 16 >128 >128 >128 >128
faecium VRA
Burkholderia
cepacia - 32 64 64 64 32 8
ATCC25416
Serratia
marcescens TH- AAC(6”)-1 16 64 16 >128 >128 >128
0447
Escherichia coli
- 0.25 0.5 0.25 1 0.25 N.T.
IM109
Escherichia coli
APH(3")-1 0.25 0.5 1 2 8 N.T.

IM109/pHSG298
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Table 4 In vitro antibacterial activities of TS2037 against parent strains and their
isogenic derivatives, and type strains and well characterized clinical isolates

harboring aminoglycoside modifying enzyme (continued)

MIC (png/mL)

Strain Phenotype
TS2037 Arbekacin Gentamicin ~ Amikacin Tobramycin Imipenem

E. coli

APH(3’)-11 0.25 0.5 0.25 4 0.5 N.T.
IM109/pMW218

Pseudomonas

1 4 4 4 1 2
aeruginosa PAO1
P. aeruginosa
0.25 0.5 0.25 1 0.5 N.T.

PAO1 dmexXY
P.aeruginosa

AAC(6)-11 1 4 64 4 32 1
PAO1/GN4925
P. aeruginosa

AAC(6°)-1 32 16 8 128 128 1
PAO1/GN315
P, aeruginosa

AAC(3)-11I 1 4 >128 8 >128 1
PAO1/MLA4847
P, aeruginosa

AAC(3)-1 2 8 128 8 2 2

GN3504

MIC was determined by Clinical and Laboratory Standards Institute guideline
N.T. : Not tested

(2) BERDBERRICHT 2HE S
B PR 43 BIERR 241 BRIZKRES 5 TS2037 DOHLHE 1) & thAl & HiHIE L7z (Table

5). &R 7EE MRSA J O MRCNS (Z%9°% TS2037 @ MICo X, 4 0.25
pug/mL % OV0.12 ug/mL TH Y, CLSI THO T X 7 7Y 2 RRHIEZEIZ OV
THESNTWDLREELSEZIZT L & MEEIT > 72 (40), E. faecium T
*F9 % TS2037 OHLE SNIHEE TH Y | gentamicin & [FIFRE TH o7,
TS2037 I, gentamicin M4 & O tobramycin it D Escherichia coli (2%t L THRY
PE N 2R Lz, 61T, SBEICKT 2 TS2037 D MICo iXiIE L 7= HiEE 3
OHFTHRL/NS oz, ZHHOMEFL D, TS2037 1L MRSA OkkiEE 2 & e
SEHNMHE 27T NGERE R N T AEEEICR LT, BBk L7277 7Y =
T RRILFEEO T T b iRWPLE N 2R LTz,
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Table 5 In vitro antibacterial activities of TS2037 and other

antibiotics against 241 strains of clinical isolates

Strain MIC (png/ml) Strain MIC (pg/ml)
(No. of tested) Antibiotic Range MICsp MICyy  (No. of tested) Antibiotic Range MICsy MICyy
MRSA TS2037 0.12 - 05 025 0.25 Escherichia coli TS2037 05 - 2 1 1
(n=54) Arbekacin 025 - 8 0.5 2 (n =26) Arbekacin 05 - 2 1 1
Gentamicin 025 - >128 0.5 128 Gentamicin 0.5 - >128 0.5 2
Amikacin 2 - o4 8 16 Amikacin 1 - 4 2 2
Vancomycin 05 - 2 1 1 Tobramycin 05 - o4 1 2
Teicoplanin 05 - 2 1 1 Imipenem 0.12 - 025 0.12 0.12
Linezolid 1 - 2 1 2 Cefepime 0.008 - 0.12 0.03 0.12
MR-CNS TS2037 0.03 - 1 0.12  0.12 Ciprofloxacin  0.008 - 16 0.03 0.25
(n=153) Arbekacin 003 - 2 0.5 2 Krebsiella TS2037 025 - 1 05 05
Gentamicin 0.06 - >128 32 >128  pneumoniae  Arbekacin 025 - 1 0.5 1
Amikacin 0.12 - 64 4 32 (n=25) Gentamicin 025 - 1 05 05
Vancomycin  0.25 - 2 2 2 Amikacin 1 - 2 1 1
Linezolid 025 - 4 2 4 Tobramycin 025 - 1 05 05
Imipenem 0.03 - 128 16 64 Imipenem 0.06 - 025 0.12 0.12
Ciprofloxacin 0.12 - >128 16 64 Cefepime 0.02 - 0.06 0.03 0.06
Enterococus  TS2037 4 ->128 8 128 Ciprofloxacin  0.008 - 0.5 0.03 0.06
faecium Arbekacin 4 - o4 8 64  Pseudomonas  TS2037 025 - 32 1 4
n=29) Gentamicin 4 - >128 8 >128 aeruginosa  Arbekacin 0.5 - 128 2 16
Amikacin 32 - >128 32 >128 (n=54) Gentamicin 05 ->128 4 >128
Vancomycin 05 - 2 0.5 1 Amikacin 0.5 - 128 4 32
Linezolid 2 - 2 2 2 Tobramycin 025 ->128 1 128
Imipenem 4 - >128 >128 >128 Imipenem 1 ->128 4 32
Ciprofloxacin 2 - >128 64 >128 Cefepime 1 ->128 8 128

Ciprofloxacin  0.06 - >128 0.5 64

MIC was determined by the agar dilution method according to CLSI guideline
Each MICsp and MICyo was defined as the lowest concentration of the antibiotic at which
50% and 90% of the tested strains were inhibited. These clinical strains were isolated in

Japan.
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(3) ZEZR

MRSA (259" % TS2037 OELRFHAL B /) 2 E S 5%, gentamicin M
MRSA 5 #RIZKF9 % TS2037 DR /1 &7l L. arbekacin, gentamicin,
vancomycin } T linezolid & tb#% L7z, 4% 4 @ MIC fEIX Table 6 (Z7~9, TS2037
L MIC JEHEJRE C. arbekacin K OF gentamicin & ¥ & 5\ VR /) & 7k L 7= (Figure
13), = ®»—J5C, vancomycin & (X linezolid /& MRSA (25 L THWV&E 1 TH
V. HEETHo7, LEORRE D TS2037 135BRICHE L 723 F O Tl b
VR TR b iV 2R LT,

Table 6 MICs of strains tested in Killing curves

Strains MIC(pg/mL)
TS2037 Arbekacin Gentamicin  Vancomycin Linezolid

Staphylococcus 0.5 1 64 1 2
aureus CR0031

S. aureus CR0349 1 4 128 1 2

S. aureus MF535 0.5 2 128 1 2

S. aureus CR0010 1 1 64 1 2

S. aureus CR0020 0.5 2 128 1 2

MIC was determined by microdilution method of CLSI guideline
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Figure 13 Killing curves of TS2037 and other antibiotics against 5 isolates of
methicillin-resistant S. aureus.

The data points represent average of geometric mean of viable cells of the five strains
tested. A) TS2037 (MIC: 0.5-1 pg/mL), B) arbekacin (MIC: 1-4 pg/mL). C) gentamicin
(MIC: 64-128 pg/mK), D) vancomycin (MIC: 1 pg/mL), and E) linezolid (MIC: 2
png/mL). Symbols: O, 1 XMIC; A, 2XMIC; @, 4XMIC. The solid line indicates
growth control. No antibiotic was added to the control. Error bars represent =+

standard deviation
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4) 77V av NEHigRoEE

7 X7 Ay RRGIE KR D TS2037 DEN =L ) 2 55479
D2, PerldIT X 7 a2y MEMEFRIIKT D TS2037 DL EMZ MO T I
J 7)) 3y RRPUEIR L R L=, S aureus RN4220/pMF490 73 EA % —HhE
MERZESR AAC(6")-APH(2")IZ X % TS2037, arbekacin, gentamicin A2 TN kanamycinB
D& i % Figure 14 (2779, Gentamicin & 8 kanamycinB |3 AAC(6")-APH(2")IZ
FZLL % T2, 03mgmL OX R EEAEHS® 5 L. gentamicin &
W kanamycinB (%, & OFELRZE OIE L A ED 2"-O-phosporylation K O 6'-N-
acetylation D&% 51T 7=, & D—J5 T, TS2037 & arbekacin % AAC(6)-
APHQ")WZ X HEMIZELE Th o7z, FFIT TS2037 1%, MHEEREO&EIEE (1.0
mg/mL DX N EHRE) AAEASEGE THENELEEEZ R LT,
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Figure 14 Modification of TS2037 by aminoglycoside modifying enzyme,
AAC(6’)-APH-(2”) obtained from S. aureus RN4220/pMF490.
Modification of aminoglycosides were detected and measured by electrospray

ionization method using a liquid chromatography/mass spectrometry
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(5) 2ERICET MIBIT D TEEMR

TS2037 O in vitro HLE 1% in vivo A ZMEOFHEINEZ IS5 72, MRSA E7-iX60E
HIZ & o~ U ABHEYYET /UTEIT DG TR A~ Table 71”3 K9
(2. S. aureus MF126 £R KON S, aureus MF535 BRIZ%™5 TS2037 0 EDso il 3454 2.65
mg/kg &2 TN0.85mgkg TH Y | arbekacin, gentamicin, vancomycin } O linezolid D-Z 41
SIZHERTUNSWMETH 72, P aeruginosa PAO1 S O¥ P aeruinosa MSC3151 (Zx13°%
TS2037 O EDso fEii 345 % 0.38 mg/kg K& (X 7.10 mgkg CTH V. EFERIZISUWT HiRERIZ
L7272/ 7' 2y RRPIFEEO Tl b i VR EE R LT,
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Table 7 Protective effects of TS2037 and other antibiotics against systemic

infections caused by MRSA and P.aeruginosa in mice.

Infection dose Cyclo- EDs
Strain Phenotype Compound 95%interval ~ MIC (ug/ml)
(CFU/mouse) phosphamide (mg/kg)
TS2037 265 (1.29-7.38) 025
Arbekacin 17.8 (867-39.9) 05
S. aureus MF126
ANT@')}L 50x10° + Gentamicin 822 (3.75-179) 05
Vancomycin 202 (8.9846.2) 1
Linezolid 20.1 (10.140.1) 2
TS2037 0.85 (0.18-2.03) 05
ANT@) Arbekacin 210 (9.75-57.6) 1
S. aureus MF535
+AAC(6'% 38x10° + Gentamicin >300 Not calculated 128
APH(2") Vancomycin 585 (1.96-144) 1
Linezolid 180 (8.65-34.6) 2
TS2037 038 (024-1.07) 05
Tobramycin 126 0.69-241) 05
P, aeruginosa
- 1.5x107 - Arbekacin 1.09 (0.55-2.10) 1
PAO1
Imipenem 1.18 (0.54-2.53) 1
Ciprofloxacin 0.72 (0.31-2.40) 0.12
TS2037 7.10 (5.189.66) 1
Tobramycin >160 Not calculated 64
P, aeruginosa
AAC(6’)IL 3.0x10° + Arbekacin 423 (304-64.3) 8
MSC3151
Gentamicin >160 Not calculated >128
Amikacin 20.6 (026-333) 8

Mice were treated with cyclophosphamide at 200 mg/kg by intraperitoneal administration except

for P aeruginosa PAO1 which was infected in mice without the cyclophosphamide treatment.

Fifty % effective dose (EDso) was determined for each from the total number of surviving mice on

7days after infection using the Probitanalysis method
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(6) LLC-PK-1 %>5® N-acetyl--D-glucosaminidase (NAG)#H!

NAG I3 lfAE 2, Bix g BB L TWD U Y ) — AR TH D, JRIPCHIN
+ % NAG IR E IR E ORI 2~ TS2037 & T arbekacin (2 & % LLC-PK1
HN2SH DO NAG i EZ, 72 7'V 23 RRFIEEORWER O— 0RO FlHE
M L 5 720128l L 72, TS2037 0 2.5 uM K TUY5.0 uM 1EF# D LLC-PK1 iy
735D NAG B34 42,0 (UL} ON2.1 (UL)TH Y . 51 arbekacin LV HHE
2o 7 (Table8), ZDFRERIZE Y, TS2037 DEFED Y A7 13 arbekacin LV %

BN LRI S,

Table8 N-acetyl-3-D-glucosaminidase (NAG) assay

Drug NAG release from LLC-PK1+SE" (U/L) at

2.5 uM 5 uM 10 uM
TS2037 2.0+0.03 2.1+0.13 Not tested
Arbekacin 1.1£0.18 1.3£0.07 1.9+0.10

Statistycal analysis

t Stat 5.1 6.6 -
P(T<=t) two-tail 0.0022 0.00018 -
t Critical two-tail 2.4 2.3

¥The release of NAG from the kidney epithelial cell line, LLC-PK1, was quantified using sodio-m
cresolsulfonphthaleinyl N-acetyl-3-p-glucosaminide as substrate.

bSE standard error, N=4-6
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33, EBE

MRSA K& OSHIRE I ORRE Th 0 | IRARYLAE L, LIX LA
%79, Arbekacin (3 HAIZIENT MRSA VREIRE LC BT &3, SRAINMMHREE
hate/ T NEMEICHLAZITHSD @1), Arbekacin &V HANME A ok L 7= 34 %
3 —EHOBFFEICIN T, Z D 54 -diepi FHEA T 5 TS2037 25 MRSA K OFHIEEZ
FRUNEEA TR T Z LR R L. @2), Fexld, 77 LR RN T SRR
% TS2037 O invitro X invivo TEMEZFHI L7z, 73/ 7' 2 RREUEFEICRT 2
MR G = X LD—DN, TEFIN T AT 2TF7—P, FFATH h T AT = TF—
BROT TN N T AT 2 T7—EBDL ST X/ 7Y ol NMEMIERIEAIZ X HNE
b3 sd @3), ZHOFEERIE IS, FERFFREESNTET I /7Y av R
MiEE 525, FBE. %< O7 2/ 7Y a3 it MRSA #R23HELL T2 723,
arbekacin 13X F 727 BERIE AR LTV 5  (4446), Arbekacin 728 AAC (6') -APH

Q") 2L > TEFSNDEIAD gentamicin L0 HIKL . FD7=DIZ aac 6') -aph

Q") ZRAT DT RIERED invino C arbekacin (ZEGE A R THIF & 72> T0ND

@7), AWFFETIEL, T2/ 7Y 3 NEMER & PEAET DK DRl L THBERIR D
Z N EIRERN OGS ST, HIRiEEZ AT 2 TS2037 DF%AF=E7} arbekacin O
FAFR I &) o7, Gentamicin & amikacin |ZZNEHDT 2/ 7)) oy NEAffESR

DR RELZIT, ThvoT 2 7 7Y a NiEEICRH 27D 850 - T2, Fox i
ZIUDN, S, aureus RN4220 / pR1948 K OVRN4220/ pMF490 D k. 9 72 AAC(6°)-APH(2”)E
AERRIZRES 5 TS2037 OHUENEMAS amikacin L D IV TV ABEHZ LB 2 TD, Fix

. TS DORRIZRT % amikacin  MIC ¥ AAC(6')-APH-(Q")Es5 DREA B KA L T
WD ZE RGN L, FIETEMES R ZEMHC AT 2 Z L2 /L, Zhud,
CLSI (40) ThhoT X/ 7'V 2 FRUEHEICE L TED b T S EE 25
295 & FERERRL OGRS HIED MRSA O 712380 T TS2037 DIERES 7 50
PRIno T 8N D FEFUT T %, TS2037 13 arbekacin @ 5 (7} TN 4”70 OH £57% epi 1K
(27 o722 BTk D | SHAIIZ AAC(6)-APH-2") D X 5 BRI SRk S U< < 7
D, FERE LTEEILRS T EHEIIL T D, MDZ< D7 X 2 7Y o RRbUESRK L
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[EFEIZ. Enterococcus J&IZ%9% TS2037 DIEMEITTR< 7o 72, IFERE DL L 12R1)
% gentamicin FEEEMIPEIL, “HEREMTEESE AAC (6°) -APH (27) OFFEIZBH#E LT
%, UL Table4 |79 X 912, TS2037 1%, T D DFEEFEA E. faecium (23t LT,
arbekacin LIAADT I/ 7Y 2 RRFIFEHEK L O LR EHEE R LT, ZORRED
Fx 13 TS2037 J2 U arbekacin 72 3FERE 60D ~HEREIMEESE AAC(6')-APHQR"IZHF LT,
o7 I 7Y 2y RRIIEEL D bZ2ETHDH EHEN L7, TS2037 1L MRSA (ZxF L
TED AMIC JREEICF T D7 1175, arbekacin, gentamicin, vancomycin } U linezolid
DO TR BN T2, AACO)-APHRND X 5727 2 /7 7' oy NMERBERIZHT 5
TS2037 DZEEMEI X O 528 % MU T 5RO 7210 Tl | BRI A~
R LIRD D EB 2 BT, FEFEICBIT D7 2 2 77V 2y RRUASK O A
F =R BITIROD 5 DD SILVTND, (EFERIZ L DR, ()M & D0 JAAEH
E (i) FEFERE O, (iv)MexXY-OprM (2 L B REEMEH DI N7 2 7 71 =
¥ PYERIEMIOZS, (48), MexXY (T, SRIREEOREARIBER ZI1T 2RI L O K
DT ) 7Y 3y R E 535 Z ENFLITWAT X/ 7Y ay RiFgEDZ
FINT U AR—H—Th b, Lo>THAIL PAOl £ZD AMexXY MexXY KAEHE)
DEBREFVE R LT, FHIEE O MexXY S 2T 407 2 ) 7)) a3 REEE
FREM A e U7z, MexXY 758 TS2037 O MIC (2 E 8280 T, [RfREOHIE 11279
tobramycin ZFRV\NTC, o7 2 7Y oy KRPIEEHICHT 22080 b7 7,
Fex 1, TS2037 OHUEINTHT 5 MexXY DRIV D7NT L1, tobramycin D X 9
(2, FHIBEIZBROBIE 2R S B X TV D, Invito (SR DHIE /23 X 0 5E<
7257 TS2037 13~ 7 ZARHEYLET LD invivo 1BV T HIRVVEEE = LT,
ANT(@#) XJT AAC(6)-APHQR")EEA: MRSA |2 L 5~ 7 AL YT T M T,
TS2037 13 FHEIT LD | 58 VEGL PRIZIR A R LT, MRSA ~ U AR EYLET /L
\ZH1F 5 TS2037 @ EDsofEl%, arbekacin, gentamicin, vancomycin [z UX linezolid D41
b EWRTUNS 0T, 7377 2y NEEH R OTHMRIRREIC K 5~ U A8y
TTIUTEBNT, TS2037 (BB L7220 T 2 7 7' 2y RRHIFEHK X 0 H58
WERIMER R LTz, BET USRI 2 2D OFERE D TS2037 Dbk COREKL)
FAHF S AL, EEEYYEI SR AR ER ORI bR SN D, —J T,
LLC-PK1 75D NAG it EORERIT, TS2037 (ZBH#32 & FED U A 7 3 arbekacin
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DY A7 X0 HEWATEEED D Z & 22 LT D, pxIT, Fixid atbekacin 22
EZ L, BRIZET D TS2037 DAHEFIEIZOUWTIX PK/PD 7 — 4 Z{EER < fi#ird
DVENRDD, LU b, BGLIZT —21E, TS2037 2837 X /7 7' oy MEHiE
R L TEVLETHY . MRSA DX 572 21 b OB & PEAT D BRI LT
arbekacin Z Z DT I 7Y a3 R bRV A FF> TNWD T & ARE L

7oo L7eio T, KETEKRIINTWAT X/ 7Y a3 REAPIEZE plazomicin (ZF45 15
FESENEIED X 5 725l 5EI12 L, TS2037 O5# 17 E A TG i) 72 e GIEM
b5 EFAZIIBEZTND @9), BIE, BARIZEWTMRSA OIRFIZHER S H4Y
'HI3. arbekacin, vancomycin, teicoplanin, linezolid, tedizolid & TN daptomycin T ¥ |

W DD LW MRSA (EE BERRBTE SV T D, ZNBDE L1 TT LGk
W21 Tl 77 LMK L COIE A2 AT D, — T 77 LEMEEICAZN R
PUEEDOBREIID 7202 LD, FEROFEHIBIFIIMRSA 7205 T <, R &5
TeIEAMHED 7T KEMEIC HESEZ Y TOMNERSH D, TS2037 1%, 77 LR &
7' NEMERE O DIRIAWTE 238 5 2 LITINZ T, MRSA & i oxt
LTHIEEEZH LTS, WSO8 LU L MRSA SRR CRFET CH LM, 7
X 7Y @y RREUESEED TS2037 13581705 TR 2 2 T2 IR ALl 1 T
b1, S SRHFEBFEA~DIER A AT TOETZLY,
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BAE AF VY UMHRAET FUKRBICAEDIRFRY v a~val v o FEE
compound A O RPEFHM

4-1. Hx

&Y MRSA (CA-MRSA) (3, B M OSKHBHLARIER YL o SLid@ i SR C &
. BEFIINRTEHEDRIBREELZLEL LTS (50-52) , Trimethoprim-
Sulfamethoxazole (TMP-SMX) & clindamycin (%, {#A7"> 2 > @ first-line &
L TR RSN DM, RO HELS R 723 8 & 72> TR Y | RYYE D)
RN RDBE IR DN TN D, HEROPIREIICMEZ 759 MRSA DN
RV B 7o IR R THRN R FEH 2 3K D T 5, BUIR, linezolid } T tedizolid
L MRSA JEIUEIZK L TAHZ2R O L OFHEFERITH D, Ll 2 LA D
T har RUTHREREFERICL > Tl Sl Z SN FH6 230, BYk
HIZ X2 HAEFENREL 2> T D (53), £/, 23SIRNA BIn FDOERIT K
% linezolid MM MRSA DHBLG #ME S TWD (54), ERIRIZISIT 2 IRHALED
X, FIHAFRER ZEDIGEA T > a v &2 D% OIKAIMME & ORIVIZ 23D > T
W5, L72dio> T, FEAIMERIZ S AT, 0L MOV IEZ 7>
F5 2 EBBERRTH D, IRNLPAEWE 2 RET 21T, Fexiz) o=
~ A 2 OALFES & BRAA L. penicillin MHEM AR ERE (260 L CTEN 2R 2R
FHRTHEHEAR TH D compound A (55) ({41 : No.76) % HLH| L7z, Compound
A X clindamycin MHPEREZ & T2 MRSA (IZxF L CTHIEMER S -T2, Z 2 Tl
compound A ® MRSA (Z%}T 2% in vitro KON in vivo DEIMEE Z2ME7T a7 7 A
JVOFHIIZ DWW TR T 5,

4-2. FER

(1) In vitro GUETEM

S F I E MR A T AT R EKEIZ % compound A @ in vitro %)
P % F-f L7- (Table9), CompoundA /X, Panton-Valentine leukocidin % FTH 9 %
HRA) 72 CA-MRSA TH 5 S. aureus MW2 (ZkF L T PLETEMEZ R L2, 7
B erm BI5 12 FF S. aureus MSC15009 / pMS98 (2%} 9% erythromycin @ MIC
%, Z OB (MSC15009) (234 DM HRE < B3 -7223, clindamycin & O}
compound A O MIC [THELZ T 2o T, WM em B2 HRATDH S
aureus MSC15009 / pMS99 (Z%}7 % erythromycin & clindamycin ® MIC |4 %
~ L7225, compound A @ MIC (L 1.0ug/ mL TH o7z,
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S. aureus MSC17016 J T MSC16946 X, 4T linezolid {6HR DRI [F] U &
BN BES NTEER DBEE TH Y | S, aureus MSC16946 13 linezolid {2 MK
ThH D, S aureus MSC17016 (Z%}F 5 compound A @ MIC |E 2.0 ug/ mL ThH - 7=
25, linezolid 1A% D/ BERE TdH 5 MSC16946 (2595 MIC 1E 64pg/ mL (ZHE N
L7z, Compound A & linezolid [HDZEZEMMED RN ZF -~ 5 72 6OIZ, in vitro T
linezolid MMEF (A7 RUEKE A IR L, 24 b OROTEMEZFH <72 (Table 10),
ZIEI 23S IRNA D G2447U Y G2576U IZZE RN H 5 S, aureus ATCC29213
K-31 &X' S. aureus Smith K No.1 (Z%}9 5 linezolid ™ MIC 1%, Btk & X THE
IZHEINL72, L L7225, Z4L5 O linezolid MR IZ X35 compound A DIF
P, BIEECTH D S. aureus ATCC29213 TN S. aureus Smith & EIXFFEE CTH -
72, & Z TH 4 1%, clindamycin fifPE MRSA O linezolid M4 F (2 %95 compound
ADHENERRD L, BT ) Ly —0  ANRRE S ILTWD S. aureus N315 7>
5. BBEAYIZ linezolid MIMERE A2 RN U7z, S. aureus N315 }e N OFFERIT X
% linezolid Ot 1%, 23S rRNA OEHOFIZ X L THEMZ R LT,

Compound A ® MIC &, Z AL 5 OZE B\ B L CHIM L7223, & OFEE 1T linezolid
K 0K o T2, LLEDOFRER X 0 R erm 1815 11212 T, 23S rRNA @ linezolid
FEATBALA B O AT T Tl compound A DJESZMEME T35 Z L AVRIB ST,
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Table 9 In vitro antibacterial activity

Strain Characteristics MIC (pg/mL)
Compound A Erythromycin Clindamycin Linezolid
Staphylococcus aureus CA-MRSA, PVL, 0.06 0.5 0.12 2
MW2 erm (-)
S. aureus MSC15009 erm (-) 0.015 0.25 0.06 2
S. aureus ermB 0.03 >128 0.06 2
MSC15009/pMS98 (inducibe)
S aureus ermA 1 >128 >128 2
MSC15009/pMS99 (constitutively)
S. aureus MSC17016 Clinical  isolate 2 >128 >128 2
before  linezolid
treatment
S. aureus MSC16946 Clinical  isolate 64 >128 >128 16
after linezolid
treatment

Minimum inhibitory concentrations (MICs) were determined by two-fold agar dilution

method according to the Clinical and Laboratory Standards Institute (CLSI) guideline.
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Table 10 Cross-resistance between compound A and linezolid

Strain Sensitivity to linezolid* Mutation of 23S rRNA MIC (ng/mL)
(mutated  portion of  Compound A Linezolid
number of 23S rRNA)

Staphylococcus aureus susceptible None 0.06 4

ATCC29213

S. aureus ATCC29213 K-31 non-susceptible G2447U 0.12 128

S. aureus Smith susceptible None 0.06 4

S. aureus Smith K-No.1 non-susceptible G2576U 0.06 64

S. aureus N315 susceptible None 0.5 4

S. aureus N315 LZr-5 susceptible G2447U(2/5) 0.5 2

S. aureus N315 LZr-5162 non-susceptible G2447U(2/5) 1 8

S. aureus N315 LZr-5322 non-susceptible G2447U(3/5) 2 16

S. aureus N315 LZr-5642 non-susceptible G2447U(4/5) >16 64

Minimum inhibitory concentrations (MICs) were determined by two-fold agar dilution method according
to the Clinical and Laboratory Standards Institute (CLSI) guideline.
*According to CLSI, we determined strains with <4 pg/mL as linezolid susceptible and strains with >4

pg/mL as linezolid non-susceptible.
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(2) TERIEFR

Compound A DYEFET 2T 57201, @01 O AR 0 A DR E
% . clindamycin J&52 1 S. aureus ATCC29213 & U8 clindamycin (i S. aureus
MSC18042 % FHWTHFT L7z, Figure 15 12783 X 912, compound A [X["*C]1
BA T DE N EE G SO AR ZBRIRAYIZHE L2y, o mss+ (3
725, DNA, RNA, JEWER) O RTERACHIaEE M 7 OB Y IASITIT R L
oo, FCHLE RS = B2 R 7 B BLEAITdH 5 linezolid T H 81
BaAIN, 26 ORERIE, compound A DAERIH clindamycin M N linezolid & [F]
FRICHE BT RURBEICBIT X RV EERTHDL Z xR LT,
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Figure 15 Analysis of mechanism of action using inhibition of uptake
macromolecule.

Mechanism of action of compound A was determined from comparison of inhibition
degree of uptake macromolecules (thymidine, uridine, isoleucine, AcONa and GlcNAc)

labeled with ['*C]. Carbon label of each macromolecule was counted by scintillation
counter.
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(3) MMERE O HERBEE

Compound A (2%} AR HELO U X 7 253 5 7= 12, clindamycin ffiff4:
MRSA (S. aureus N315 F 7213 S. aureus MS15009 / pMS99) % F\ T compound A
(92 B AR BB B 2 J07E L 7=, Table 11 (R T &K 912, ZhbOko—
EBIE. AR ClREIEETH D 16MIC (16 png/mL) THIFET D AlREM: AR L
7o MR OB 1L, S aureus N315 TiX 2.26x 10, S. aureus MS15009
/pMS99 TiX5.99x 10° Th o7z, HUAEHHEK L L TiE, MEHBUEEN &GO Th -
722 e, FHxld compound A D 16 pg/mL & H ARIZHEE L TN, it
R D FUEE T AL 22 M 2 7~ 0030 X7, S. aureus N315 %X compound A
lopug/mL & A R THAEFFEEZ S aureus N315 758K (n=21) (ZXT 5
compound A } OV} REE D MIC % Table 12 (27”7, S. aureus N315 F5E K239
% compound A @ MIC [ 5 L7273, linezolid, chloramphenicol K& O} ciprofloxacin
D MIC (ZZAL L 72in > T,

Table 11 Emergent frequency of resistant strains against compound A regarding
clindamycin resistant MRSA

Strain MIC Emergent frequency of resistant strains (x10°)

(ng/mL) 32 MIC 16 MIC §MIC 4MIC 2MIC 1 MIC 1/2 MIC
Staphylococcus aureus 1 N.G. 2.26 3.84 N.D. N.D. N.D. N.D.
N315
S. aureus 1 N.G. 5.99 13.6 N.D. N.D. N.D. N.D.

MSC15009/pMS99

Each inoculum size was 10’~10% CFU/plate. Each strain was plated on agar plate
included each concentration of compound A and incubated for 24 h at 35°C. Emergent
frequency of resistant strains was calculated using the number of strains which could grow
at the highest concentration of compound A on which bacteria could grow.

N.G.: no growth, N.D.: not detected.
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Table 12 Cross-resistance of reference drugs against non-susceptible MRSA against

compound A
Strain MIC (ng/mL)
Compound A Clindamycin Linezolid Chloramphenicol Ciprofloxacin
Staphylococcus aureus 2 2048 2 16 0.5
N315
S. aureus N315 derivatives 128->128 1024-2048 1-2 8-16 1
(n=21)

Non-susceptible S. aureus N315 against compound A were isolated from strains which
could grow at the highest concentration of compound A when we tested “Emergent
frequency of resistant strains against compound A (Table 11)”. Minimum inhibitory
concentrations (MICs) were determined by two-fold agar dilution method according to
the Clinical and Laboratory Standards Institute (CLSI) guideline.

(4) MRSA ERRDBERRITHKIT 5 in vitro HLETENE
H A O Rz J& YL E 7> & 73 B S 4u72 MRSA 37 #RIZ%$ 5 compound A,
clindamycin, linezolid, arbekacin } TN tetracycline @ in vitro H%hIE%FHN L 7=
(Table 13), Z#UHDFRIZIZ, CA-MRSA (n=23) X U'HA-MRSA (n=14) 3%
45, CA-MRSA (Zxf 9 % clindamycin @ MICso 2 TX MICy (& 0.25 pg/ mL Sz T
0.5 ug/ mL ToH - 7223, compound A TiE4 40.12 pg/mL }% TN 0.25 pg/mL TH -
720 —J7. HA-MRSA (Z%}3 % clindamycin ® MICso & MICop (F 312> 512ug/ mL
THo7=M, compound A TiEA 4 1.0 ug/mL & 2.0 pg/mL THHo72, Z 2 Talfl
S U7 MRSA 1253 % linezolid D MICso & O MICoo 134T 2.0 pg/mL T > 72,
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Table 13 Antimicrobial activity of compound A against MRSA isolated from skin

infection

Drug CA-MRSA (n=23) HA-MRSA (n=14)

MIC range MICs, MClyy MIC range MICs, MICyy

(ng/mL) (ug/mL)  (ng/mL) (ng/mL) (ng/mL) (ng/mL)

Compound A <0.06 - 0.25 0.12 0.25 0.12 - 2 1 2
Clindamyicn 0.12 - 512 0.25 0.5 0.12 - >512 >512 >512
Linezolid 2 - 2 2 2 2 - 2 2 2
Arbekacin 0.12 - 2 1 1 1 - 2 1 2
Tetracycline 0.5 - 1 0.5 0.5 0.5 - 128 32 64

Minimum inhibitory concentrations (MICs), MICso and MICoo were determined by two-
fold agar dilution method according to the Clinical and Laboratory Standards Institute
(CLS]) guideline.

(5) ~ U RAEWIREE T VTS B in vivo B
Clindamycin /&5 MRSA (8. aureus MF126) @ invivo ~ 7 X&ﬁﬂ%f‘%?ﬁb
%425 compound A DEhH % Figure 16A (2773, Compound A D FH &k
Clindamycin &£ ¥ ##41 T3 ¥ . vancomycin (ZPLi L 7= (data not shown)
Clindamycin [HERE (S, aureus MSC18048) Z{FEH L7=[Fl~ 7 AT /WIZEIT S
compound A DA 2% Figure 16B 2753, Compound A /& 100 mg/kg T linezolid
L OVBENTZAEE R L, ORI EIREMES o7,
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Figure 16 In vivo efficacy against mouse model with abscess under the skin using
clindamycin-susceptible/resistant MRSA.

ICR mice (4 weeks, male) were treated with cyclophosphamide at 200 mg/kg by
intraperitoneal administration. The bacterial suspension with equal volume of 2% w/v
dextran beads was injected intradermally to mice (2 abscess/mouse). Each drug (10 or
100 mg/kg) was administered subcutaneously 2 h and 6 h after the bacterial challenge.
Twenty-fourth hours after the bacterial infection, abscesses were removed from mice
under anesthesia and homogenized. Bacterial counts of homogenate were determined by
agar plating method after overnight culture at 35°C. (A) S. aureus MF126 (n = 6),
(B) S. aureus MSC18048 (n = 4).
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(6) X F= RV THEREHNH

Linezolid ™ MRSA (2549 2 A0 MEIL 2 o X 7 A RIS 5 LEEMEIC KL D
LD THDN, MED 23SIRNA L& FI Fa U T O 16S rRNA OFARIHEDS
b5 EHD, linezolid 28X h 2y KU TIZHERT 5 Z & THEEMH 22 & OF
FERGZLESEHR T EEIOLNTWVDH(56), £ Z TH 4L compound A,
chloramphenicol & ! linezolid IZX 2 I = N U TEEREMHI OB S 2, v 7 X
JFlgAS & 27— R b O e R TREMN L 72, Figure 17 (27”73 X 9 1T, compound
A OFLEEMIL, linezolid K O chloramphenicol & ¥ ${%72 > 72, Compound A T
1T 10puM IREETIXIZ & A ELEREZ R I R o T,
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Figure 17 Inhibition of mitochondrial function.

Mouse mitochondria was acquired from livers of four-week old female ICR mice. Ten pM [*S]
Met was added to mixture of tested compounds (0.01, 0.1, 1, 10 mM) and 10 mg/mL mitochondria
and incubated at 25°C for 30 min. After stop solution was added, each sample was determined *°S

by using scintillation counter and analyzed.
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4-3. BE

SHNES T DAL AN HTEAIRER O T, e 1LY v~ D C6
KONC-7 DABH AL FANES L. compound A % R L7= (Figure 18), Compound A
I clindamycin MiFREZ 2T e MRSA (2% L CH5RWVERIEE R LT,

Compound A DFFEZFEHTT 5728, Fox 1B clindamycin it O linezolid [t
PR A VT compound A DFLETEMEZHIE LT, 3558 erm BIn T2 A5 S aureus
1Z%9% compound A DIEMIZ clindamycin L 0 580 >72, @ IZ, Fx 1d compound A
D erm iFHHHENT clindamycin DEAVE D HFI, SUTFEEEBNLADBIFMED TR V& 75 2
oo — . em BIEFEARERRAINTRELL T D S aureus (Z%3 5 compound A @ MIC
X em FHERID S aureus \ZxTHENL Y B LEL Zeo 7223, clindamycin D K 9
IZE L< B L7l o7, Clindamycin [fift4: MRSA (Z%13% compound A @ MIC %
linezolid DZALEIFIEFI U THY . clindamycin M T2 > linezolid MiHPED MRSA (25t
LT linezolid & AFEMMMEA R LT Z Evb, Fx 13 compound A O clindamycin # &5z
BUAIMEIL 23S IRNA DY A F/UE (57) 12X VI 273, linezolid &GO T
B E G 2 S LT D TR I EHERI L 7o, 2D OB A FH T 5
72, Fox 1 clindamycin | RS2 M2 7~ Bk & & D% 12D VT linezolid FF
JBEZMEDYRAERKIZHRT2 compound A DHLE /) ZRIE L7-, Clindamycin (ZRESHEDEL
A RWZ56 linezolid (2279 DYRAEIKIZHRTF % compound A D MIC 3K
FETHY ., BURITKHT 2D MIC B & I HFFRRE TH -7z, W2, clindamycin fifHO#
BRI, linezolid MHMEDYRAARKI I35 compound A D MIC [FBIEL D HE 7o
P, DR linezolid X VXA 7o, FERANC erm Bfs 2 HEHL L, 730238
rRNA O linezolid fAH NI A %4 T 5 linezolid it MRSA (Z%F3°% compound A ™
MIC (Z, 23SRNA DOZEROIE & BITHINL, Z4UT 23S RNA D 2447 K 182576
FDOUWFTIOLFUIR LT BIRBROMEm R STz, T b DBIRRNT — 213,
compound A @ clindamycin #& &L~ OBFMEDA] | & linezolid A ALY MEANTY
IR O S A e LT, @0 I IARRET v A ROFRRIZ L D &
compound A & clindamycin Jg5z 4K OF clindamyein it MRSA O HIZHNT, 2R
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7 B ORIMADEY iAHZFHE L2, AU, compound A DVERIIETS clindamycin A
Wlinezolid &[FI U4 /7 HERMIEETHD Z L 2Pl R L T D, LIchi> THx
1. compound A 13 erm E{nF-DFEIR ZFHEEFITHESAINT clindamycin A GRS &
L. ZDEWMIC fElZ clindamycin £ 0 & EWBIFWEZ LD HDEBEZTND, —,
erm IBfnF 2RI IEET % MRSA 126 LT, compound A {3 A F/UKIT &V [EHE
clindamycin fEGENLAAES TE < 2D & RO VITHIOEAIFEETHZ LITXY
AEMEERRF L T DO TR W e B 2 T2,

MRSA (2%} LT compound A DFHMEA =X LEAE LDV AT BHVEDLZ L
5. Fox 13 clindamycin M4 MRSA % HV T compound A (2%~ 2 ARG Mk A BUS L
72, Clindamycin [fifl*:7>> Linezolid /it MRSA 13 compound A & AZZEMH: L7273,
compound A {JESZ4: MRSA 13, linezolid 7217 C72 < chloramphenicol < ciprofloxacin ¢
& 9 7Bt BRI o U T M2 R S 72 o T, W ZUT, Fex 13 compound A
I clindamycin ML A~ R 7 EREI % L Cld linezolid & 42 < Al CAE BRI TlE7e< |
linezolid DFEEFBALIT S DFTT-IakbEFNL AT LIZE B ATz, FTo. ZOBRPETIL,
ZAUD DRI D B OH TSR 6 U TR 22U M 26D, compound A (2%
DA LM OTEIEDO AR 2 5-2 5 U A7 1HERNZ L3 S b, 4
#%IL PK/PD O#LE D, compound A DL 58 2 FERAZ2BLA Tl L T &
720y, £ L THAIE, compound A 13 MRSA BYYE DRI\ CRERAZN &I D
—OIIRDATREMD DD LB Z TS,

UTEE, CA-MRSA (T & 2 FRFRGEI IR ORENC THRIIZE S L L TRDS Y 508
% (58,59) 0 FEEGLIEl THIEE D FEHIMIED 772 & T TR PE AR & S5 D IR 725
THY, TNHOEITHT 22~ I PERKIIEFIAN TH D, Ferld AAIZ
BV TRERGYED B/ 7= MRSA (%95 compound A DT /)& HIE L=,
Compound A [ XFZFERGIED > 5 D57 BEK T % MRSA 1Zxf L CHRIFFEE L 0 HEENT-HL
E s Uiz, Bexld~v AR PIBEET VA VT, compound A 07 REIRGIE 245
L7z invivo AMMEZFHI L7z, Clindamycin B2 D S, aureus MF126 (2535
compound A & T clindamycin @ MIC (X7 CAETdH>7273, compound A O in vivo HRIME
1% clindamycin L 9 HEIL TV, ZiUL, compound A DEZJE~DEATIEDS clindamycin
LU BN TODRIEEEN B D LB % Hivle, £72, compound A & linezolid (3,
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clindamycin MR TEH 2 S, aureus MSC18048 % F\ V=K FIEEE T /Mt L CHERK
T E% 7R LT2, Clindamycin X CA-MRSA [Z T Enb Z &b, Bk
compound A % clindamycin D X 9 {2, MRSA % & e FBYYEI A/ RN/ 384 & 72 5 AlRE
PRI ST,

Linezolid /% O® chloramphenicol [Z 3 k=22 KU 7REHESIHIZER T2 &2 D E
BEPTIH 72 EOFEFEZDH D720, FHxld compound A DI k22 KU THERERTHNIZ D
VNTREMI L7z, Linezolid 22 UF chloramphenicol (2 & % Z DORHEREI X I FHEE Th 7=
23, compound A DFAFEREIXELIEAIES < . T DRIZIBYNTIT compound A 73 linezolid <°
hloramphenicol & Y 472707 7 A VT 5 Z EAVRER I T,

VyawA 2 R I 0 A EAUGEE L TS BRFRIZIW T, Fox 138 EEERE
BRI D RBRAIZRERRICEE D& | C-o MK C-T ML AAERR L7, Fex I3LART,
compound A (ZEHELD U oz~ o o U EREIRIZETT 2 —IRoTEEMT 28 L CnvD,
ZOfFI & D &L CTAHABED 7 VR =)L EI T RIGE O 23S IRNA 0D U2585 (i & k3
AL VHAEER LT (60), WxITF~ 1%, MRSA 73 clindamycin | ZTiHE 2 7
U754, compound A 13 C-7 (AIBEAS linezolid O A BRI\ _EFTHERIEBALIZhE
BTHIELNTELZ LT, ZOMENERFFT % &% 272, Clindamycin & linezolid
IE 23S tRNA D G2032A DZEFIZ X VS HEAMET L, 72 U254 (i< TG T 5
ZEHMESNTEY, TNLOA A DEHAEETL LTS (61),

AT ZIBNTHHT L7238 Y . compound A 1 clindamycin iR L CHZEMEZ 7~
I3, linezolid & A&7 EA 7RIV A7 67T %, LAL. compound A (FAKD
clindamycin A7V TR < TG E R A G LT 2 B2 b2 &y
5. Fex1E compound A (kT DMK MUAN KI5 2 ZE0MHE 21532 ATHEMRI XK
WEEZ TS, LT, #IEFERICEY compound A (34 73T MRSA &2 UCHr
TR 70 5 2 TVD,

Compound A |3 &V ZRMEDENT" 1 7 7 A VEHEAME 2 72 LT, clindamycin X°
linezolid &= ¥ HBEILL Wi MRSA JEIEZ 7R L= Z EvD, Fox id compound A ASFERA L)
72PIMRSA $EiZ72 % I LT D,
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Linezolid

Lincomycin : R' =OH,R*=H
Clindamycin : R'=H, R?=Cl

Figure 18 Chemical structure of compound A, lincomycin, clindamycin and linezolid
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ESE B

P LM ZAA 2D TR EE ORI IR Y #ATe T, BEHFRZA R 27 7'm
—FZBATE, BT Fa—F & LT, FHETH D fistin class ([Z&L A7 7 'v—F
HEZ BIVED, BHA T =X LI K DIHERA~OA DI TE 5 TR
BT 2if @722 < BRI Y 27 ME, & ZCAITECIL, s, etk
O DTS 73 & 72 o TODBHFRZON NG 3 SDORBAIER L, £47025
ALY — MEAIZOUVWT, MRSA Z B TMHEEIC R 2 A20E & . EDAZhE
R A= ALEHONITHZ L2 BNE L TIITA T 72,

1. ISR BRI
oz 1 LERARIZ I THIME R O M 3 D EFHD B I L SR A RPTES A &

FREEBA L. HTMRSA iEMH:2A9 5 ME1036 % R Uiz, oo B-7 27 % LRHTEE L O
S 0 . ME1036 [ 3587 ik S hiiiesi Cdo 2 PBP2 T~ A A 1 L7
Z & T, MRSA IZHMEZ RS B2 bivle, 77 LEETH D S aureus LS.
pneumoniae @ PBP [IARFWEA G &735(62). ok X ME1036 75 PBP (DR ZE B
(2 X DA & 725 T % PISP/PRSP IZDOWTH AN TH S L5 %, AWFFEDOT
T,

JiRERE T, PBP DSAERT X/ IEZERIZ L B-T 7 X ARPURESRICIHIE 2~ 2
EDSNTND, RHTRTET 2 VBRSO 5 B, B-7 7 X LRPIEEEET 5
YOI ND EREEEME T4 Z LB Tng (63), Fxid B-77
K BRPTESEOMEZ 2RI 592 PBPIARX2B OIRAFT 2/ FEEIHIOE RIS L
T, gPRSP (pbpla/2x/2b DATITERZAT D), gPISP (pbpla2x2b D5 5 1~2 féllC
BEEFT D), gPSSP(ZESR L) LBInFAERDBLIIN DAL, BENESAMONRZ
AT U=, 2 OFER, (R MBI ERRI T gPRSP 7346 < | B MmO ERIE gPSSP
DA Ly EDRIE gPISP 2304 LT =2 L, ilidERE L PBP OZEFSITS L
TB-T 7 X LRSI AT DR MDME T 5 2 VRS i, RO\ gPRSP
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(2 L Th MEL036 (358 MR 1 K O /1% L7z, PRSP 45 PBP (29 il
FOMEZ I FER, ME1036 130 974100 PBP (2% LT bRV VBRI EZ R L, FRC
PBP2A2X (TN TIIAD A1 /1 St DR F TSRO T C b 38V R A2 & T, #
AUTHEER LT T 12 g B 2 bivic, E7o, PRSP ICKTS 2RI i3k
BRI L7 RO T H IR <, MIC LA EOJRE TIHlECONAREE N7,

VL EOFRER L V. MRSA (ZIEL PBP2ITKRIS 2%, iliZERERIZIZ PBP2A/2X |2
KT HBFMELZUGET D Z LT, B-7 7 X ARPIFESEOANMENEIET 5 LB 2 b
72, ME1036 ® X 9|2 PBP (Zxi 3 28Ik A e S5 Z & T, 4% MRSA DL 972
AR AR E E D i S5,

2. TV av NREERK

Fexld, PUMRSA $EE U TAITHEGRE IV TS arbekacin OBIFEBIFHRER 215 1
D770 ay RAPIESKIZER L, arbekacin &Y H 5T MRSA JE 140 L=
TS2037 z HLH L7z, TS2037 i%, MRSA kD “#retds AAC(6)-APHQR" )k L
T, abekacin ZZTefhdT I/ 7Y 2y RERHIEHE L U S LEMNSGE LT P 2T
SRV /I R ORI ) 2" L B2 bivlz, £72 TS2037 1, #AERICHE L7 igko
T bENTZ invivo BEIEE R UTe, Arbekacin (%, FREMIZRHUE T &K - JEK -
CFEIR « VETEIRA~D BAF72RATIC L W BHEARIARERIEO—oTIIH 028, Bk H
FHOV AT RHHZ EPLIMPE=2 ) o IRVETHD, FHxld, B LR EE kD
LLC-PK1 Z Ve NAG Jtt 7 v A Rt L, TS2037 ICBREd 2w U 27
75 arbekacin DV A7 X0 & @V ATREM AR LTz, 7272 L. plazomycin (64) (A% EH
BIEHNAE & W - AEREORIEHIC L > T, TS2037 DARMEE A L L, Bk
ZRBEET D Z L WFREE B R TNND, FTIORBRANCIE, BRI L, BEF
AT LD IRBEHIBRRE © AMR BEEFRRT 5 | FBUAZR D FTREMD &5 LB X T
[AYN

3. VravA v oRbEK
Fexld, BOKRSERRECERMEDOEmWY v a~A VU RPIERAER L, #H5% erm
BEE MRSA K ONERSTE! erm PEAZ MRSA DWW UK L THOARMEZ R o~
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A 2 RS compound A & R L7z, & HIZ compound A 1%, R erm PEAE
MRSA {Zx} LT clindamycin & [RIZFLL ORI /) Z2F L. linezolid & 1342749
HZEEALMNI Uiz, BARRINZIE, compound A (3355 erm PEAD linezolid TMiHfH:
MRSA & [ IAZZEMHME L7220, WS erm PEAED linezolid i MRSA (ZxF U Cldscz=
Mitt2 < L7z, Compound A &FEIEY AW =R TTAEEMRATRER ST 805
F# 13 compound A 34K clindamycin F5EHL721TC72 < linezolid #& & HLOITHIC
HBFED 235722 & T, clindamycin fifPE MRSA ([ZH AMEEES LTV H B 2
EEH Lz, —5 T EERIIZEUS L 7= compound A ffiff: MRSA (Z linezolid 7342 X i
PRI 2D o722 &6, compound A TR linezolid F5 G & 42 < [A] U TR
VN, DI TIERS LT Ik G AR DZR A N D T & Ttk L
linezolid % & ¢ pf-RHEDHIESE DS I TR E RIF S 72 & B 2 72, Clindamycin
IR OG- TR 22 R OB HTESE T U . KE Tl CAMRSA I S5 7 —
ANZN, L LT, KENZHT CA-MRSA O clindamycin MFPERRESEIZ N, BT
T2 7o OB FF STV 5, Compound A 13 linezolid TR ERTE & 72> Ty
L EBEIHIO U A7 MR & L2 b2 B Y THEEREMIHNZ 35U N T linezolid &1 850>
PPN AR LT Z 2006, Wit L OBEN TO MRSA JBGU I L TIRIAS AETH
0. ZEMEOEVIE L 72D Z LIRS,

Penicillin F& 524 L 0 . AR & AHEETREEDOAI & DIt b A4 0 IR L, BV &
FTE T, BT eMEE OHELZ S STodIs, RNERPIESEON 212 D8 E 3=
PEREES CREMAAI LY AUDAIVTND DN, WEEMHMERERIEEI I A 72y, Z AU
MECHN T DLEIEDE N, 2 VT T ADFRIR HHEREARAINT 5 Z 1% 18
FEOBRZ LT, o T-hiEHES A S5 Z EAIREE 720 | ke LT
IR DB 2T 2 Z 21227203, Fex I MRSA 25T LA T L5k
P27 TSR ORI & B e U CBEFRE A -V ABRE S L, EoHhos Dl
RIS S5 3 2Dz R L7z (MEL036 13, Z2aMEnRiE Chis 4
FkL7), BUR. AMR & LTI T LaMREANER SIVTWDA, FERRIICATEH
MiHPE MRSA 2SIV BRI 22 2 FTREMES B 0 . ARFIERERAN A0 T LIEPERIC
&5 AMR MRIZHRCE 2 b D L HIF S5,
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BoE HBAEL Hik

1. 252 BRI E ik

(1) Bk

2001 4E(Z A TR DBES V= S, pneumoniae DEFE 129 #R1X. gPSSP £ (pbpla,
pbp2x XX pbp2b DUNTID php (TN Th AR(ET X/ BRIZEEDN 720N | gPISP (php2x
F 7213 php2b DTN, pbpla O php2x, F7213 php2x L O php2b ([ R2H35)
J.ONgPRSP (pbpla, php2x Jo O php2b DA CI\IEREZGT5) (65, 66) ZEATRY,
TBIIEA T (i AEAS: ALEAEGRSEIIZEET SRR TR RS
%) XV RILA2T T, S pnenumoniaeR6 (BAA-255) 13 American Type Culture Collection
PO LT, S, pneumoniae 197 IIERIR MR Td 2, AR TRV 2 20 5 ORKIT Meiji
Seika 7 7/L~  EHMIFEHTCHRE L TRV FMEEFRIT OV TS Meiji Seika 7 7 /L~
DFAFEERHFE THRR STV D (2020-013),

(2) R

ME1036 I% MeijiSeika 7 7 /L~ EFHWFITCER L2 b D& V-, oHTAMEIL
PUF DRSNS ZFEH L7, Meropenem (R HATAREL, KPk, HA). panipenem (5
— =t HOR, HA). cefotaxime (Sanofi-aventis KK, Hit, HAS). ceftriaxone (H4}
B HOE, B, penicillinG M Of amoxicillin - (Sigma- Aldrich Chemical, < A— 1V )itz
> hLA A USA). vancomycin (A /¥, Kk, HA). levofloxacine ((f—=Jt, H
K, BA) KWNimipenem (MSDKK, Hi, HA),

() Bt

S. pneumoniae | =%t % MIC | &, Mueller-Hinton agar (MHA., Becton, Dickinson and company,
Franklin Lakes, NJ, USA) ZA#i/ L7z 5%DBHHFMIRA D FERVARARIE CRIE L7z

(67) . HRGTRAE L T ealBRE 2 FROPEARICEER L, 35°C TR LT, RPARIC
%5 L 7= % Mueller-Hinton broth (MHB, Becton, Dickinson and company, Franklin Lakes,
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NJ, USA) (T 0.5 McFarland standard OVEE & 722 K O IZEERE Lo, SR
multipleinoculator (X 27 177 2 — PAREYERT, HL, BA) Z2HAWTH% OJRE
(RS LTS E A AR e L= (10* CFU/spot) , MIC fiEl%, 35°CC 20 HFEIDREE
BRI OIEE DA SFUTW D NREECIRIE LT,

4) PBP BEETF-DORIEDTZHD PCR

% PBP (a1 &N S. pneumoniae |\ZHFF#AI72 autolysinl5 (68) % =— RN3°2% hed DI
FIIBEROME Y PCR THIIE L7- (66), PCR . 245 O@IsFErH D DNA 25
HENeD o T E, FIETRRE TR DV A X THTEITZEF PBP Z20/A L T
Wo LR L, 0 S. pneumoniae |3 gPSSP, gPISP, F7-1% gPRSP (Z/34H L7=,

(5) PBP k9 HHUESRDBFMMRIE

ME1036 & oD B-7 27 5 LD PBP Ikt 2 B0 X, BE#RDIE U [PH]-~< 227/ penicillin
ERWEAET v EAIZZ VM L7 (69), Spratt D595 (70) (ZHEL, PBPs & & offEt
Wy AR U7z, S pneumoniae R6 }2 TN S. pneumoniae 197 % Brain Heart Infusion 2 {4k Ht
|ZHEE L. ODsos= 0.8-1.0 FLE 2725 % T 35°CCHpERSE Lz, w008t (12000 X g,
20457) \ZXVEEREL, 005M VU FEkEERR (pH7.0) -10mMMgClL T 1 [FRfE4 L7, 4
O [RIFEIRI RS S ST R 2K T Ol B, =053HE8000xg, 20 43) L7z
g% & BT O TOBE(110000xg, 30 40 L., FEESy 245372, 3% DC protein
assay (BIO-RAD) #HW\TH 7 BaFERL, ffkd v /X BED 2mgmL & 725 X
I LT, & /N7 82 mgmL ORI IFTEREORIER 2L, 30°CT 10 47
MRS S 72, ZAUZH-PCG (111 kBq) #Mx, E5HI230CT 10 e SE7,
Z DOFUNEIZ 30 mg/mL penicillin G-10(w/v)% sarcosyl {8 Iz, S=IRIT 20 23 HE LU
A Lo, AN A OB (10000xg, 30 43) ThRUW=%, £D HE30uL i 15
uL @ SDSbuffer & 5SuL DANVA T~k ) —)VEMNZ, KT 2 S5 2
ETH T FEEE LT, 2OV 7 V% 8%polyacrylamide gel CEXIKEILT=, 7
PAL TYHEE-50% A 2 ) —/)VKEHE CEER. 2,5-diphenyloxazole (PPO) T 3 RFHALEL
L. AKBEL Tz SE 7o, 8 L7257 V% XBRT 4V AITEE L, 80CT6 Hinb 3
MRS 4 fluorography #1T7-7-, Bl L7~ /L2 NIH image % FV N ClEiig it 2
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17V, *H-PCG DfEE % S0%FHET HIE (ICs) A 3R$T=,

S. pneumoniae R6 } X S. pneumoniae 197, N HVOREE 53 2 W2 5E1Z8BVTH
PBP2A & PBP2X D3 RASERITHEEST 5 2 LILTE 727> 72728, PBP2A & PBP2X
I$A T PBP2ARX & L TR &S T-7,

(6) RIS

5% DFSHEE MR A0 L7 MHA C—Wi%28 L7= S. pneumoniae % . 5% RSV %
WINLI=hF 4 27—k > b7 A (CAMHB, Mueller Hinton I Broth, cation-
adjusted, Becton, Dickinson and company, Franklin Lakes, NJ, USA) 5ml (2454 £fd L7z,
35°CT 2 Rl DRsEE R, FUEMEZTNEAMIC D 1/4, 1/2, 1, 2, E72i34 5T
MTDIREE L 72D K OITINA Tz, 5%DEEREIGHINZWRIN L 72 MHA [Z—#0D 10 {5
Bz SOuL JOWBER LEFRT 5 2 LIC kY Hx OFEME & 35°CTO, 2, 4 XU'6
A o T 2= a AR A T, & 7 Dan=—Hi3, 35°CT24
A o _X— N LTI 7 v kLT,

2. %3 EOEBAE L A

(1) P

TS2037 I&. Meiji Seika 7 7 /L~ EFMFFTCER LIz bDZMVZ 39), LLFD
PUEHKIIEA L7z, Arbekacin, amikacin }2 U} kanamycinB (Meiji Seika 7 7 V<) |
tobramycin A U gentamicin (Sigma Chemical Co., St. Louis, MO, USA)
imipenem/cilastatin  (MSD, HUR, HA). vancomycin (MEErsfldk, KB, HA),
teicoplanin (Sanofi K.K., Hi{, HA). linezolid (7 7 A W — v /Ut AL,
HA) . ciprofloxacin (Sequoia Research Products Ltd., 4 7 A7 4— K, AF VU X),
cefepime  (Bristol Myers Squibb Company, B, HA),

2) @itk
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S. aureus RN4220 e O] E. coli IM109 DRIEEILTARE, 72/ 7' =2y RiiHEEIST-
R DERR BRI BN 7T A ROE IR F /- 13- I~ CER
L7z, 8. aureus RN4220/pMS18. S. aureus RN4220/pMS91. S. aureus RN4220/pMS520
Wt AR KRFE L V5SS, aureus RN4220 12, [R] U< AR KRFEL W OH-SnN-7F
Z 3 K pMSI8, pMS91 KX pMS520 ZTFEREAN L CHERL L 72, S aureus
RN4220/pCR1948 1%, S. aureus RN4220 (ZEFIR 5K T 5 S. aureus CR1948 D7 A
I REIERE U CYERL L7, S aureus RN4220/pMF490 (X, S. aureus RN4220 | ZFGER Y
B CTH D S aureus MF490 D77 A X REEAREIC L VEA L TERLZ, 79X
I R pMSI8, pMS91, pMS520, pCR1948 TN pMF490 [ZEFNAHT X/ 77U = R
MEBRIZ L, K% aph(3)-1T (5-CGATGTGGATTGCGAAAACT, 3’-
CACCGAAATAACTAGAACCC) , aac(6’)-aph(2”) (5>-CATTATACAGAGCCTTGGGA,
3"-AGGTTCTCGTTATTCCCGTA) . ant(4’}-1 (5’-ATGGCTCTCTTGGTCGTCAG, 3’-
TAAGCACACGTTCCTGGCTG) D77 A ~—% = PCRIZTHRELZ (71), E
coli IM109/pHSG298 1L, E. coli IM109 |[ZHEA L7277 A X RpHSG298 (¥ 71 7 /34
4, CodeNo. 3298, ~/LF 7 a—= 794 KON 1446 FD G ZFrE pHSG299

(GenBank Accession No. M19415) L[5 UELS) ZERA#L L CIERR L7-, E. coli
IM109/pMW218 1%, E. coli IM109 (ZHEA L7277 A K pMW2I8 (= wilky » TV—,
Code No. 317-02601, NCBI  Accession No. AB005477) & FEEE A L CERK L 72,

P, aeruginosa PAO1/GN4925, P, aeruginosa PAO1/GN315 2T P, aeruginosa PAO1/MLA847
I3, IH= B — AW L Y 53 5-S4U72 P aeruginosa GN4925, P aeruginosa GN315 LN P,
aeruginosa MLA84T 1.V | P aeruginosa PAO1 (ZHEEImEEIZ L WVERL L 7=, P aeruginosa
PAO1 U D AmexXY/ optM #FHEMARL Th % P aeruginosa PAO1 AmexXY (3, FAREE
BIRFOBRIRE LRI DI 2T 72 (72), BRRSTBERIE. RARDH A 7200650 5
10 FERC T2 » TR L=, ASRBRCHIV = 205 OFKIE Meiji Seika 7 7 /1~ [E3K
FFZEAT G L TR 0 |, SN ZRIZ DVl Meiji Seika 7 7 /L~ ORAMEEE HIRE T
AINTND (2020-013),

3) PRI MEER
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B/ NEEPLIERRE (MIC) X, Clinical and Laboratory Standards Institute (CLSI) 4 A
RZ A AHEST, MHA Z FHWEEERARAIYEZ L > THE L7z 40), CLSI A7 A
R A NG SITND L D12, MRSA KURA T U UiittE= 7 75 —8fatEr R
TERKE (MR-CNS) (%, 2%NaCl Z&¢» MHA @ oxacillin © MIC (>4 pg/mL) (25>
THIE L7z (40), BRECRAT L CUVCaBRE A LR EARICEBER L, 35C TR L
77o FERVMUTHEE LT 2 EPEHEIRIZ 0.5 McFarland standard O#EFE L 725 K912
HPIRE LT, AHFER %, multiple inoculator (X7 17 7°7 & — A IEYERT, R
. AAR) ZHOWTE X ORI U 35K G A ERICEAE L= (10* CFU/spot)
MIC filii, 35°CTC 20 BRI ORI AT AN I OFEE DL ST D i N TR
TE LTz, MICso KUNMICo (%, #Hfli L 7RO ZZ4 50% & 90% DIEFTHIE Sz
PSR OR NRE L U TER LT,

(4) MRSA iZx3 2368 /1fIE

AGABR Tl gentamicin M4 MRSA ORFIRSBEERZ 5 RV, B3R5 L TV
% MHA IZBEREL, 35CT— s Lz, B L TE/2E4 MHB T35C, 18 IR
B L, [RIESHIC CRIBEEDY) 100~10° CFUML 722 X Ol L7, Zhz 35C
T2 RHHORER %, BRI 1, 2, 4MIC JBEIC72 5 L 9 ICKHAI 2 BEi
[DNZx Tz, =2 he—/ VI HESE TS INZ 7ol o T, 35°C T Bk L7 2R
BUZAR Uiz a v =8 BAESERIE LT,

() 77V av NMEHEERT A

IR O DT=,  aac(6)-aph2” )BIn T E2 AT 5 S. aureus
RN4220/pMF490 % Luria—Bertani {{Z{&55117C 35°C, IR L7, 625 nm COWLEE)S
0.7~08 [ZEE L7, MR OB KD EI L, 50mM O tris—
(hydroxymethyl)aminomethane buffer (pH 7.6) Ty L7-, Z0#%, Hikdz 0.lmm D7
T AL —RE G DRRHIC YRS L. Beads Shocker (ZHEfbk. B, HA) T
L7z, 17,000xg, 4°CT30 mofidims L, HiE2 iiafbhtk s LCEliX Lz, HiEo
4 30 "B IRIELT Bio-Rad protein assay kit (Bio-Rad Japan, HRl, HA)THIE L. A7
% & C-80°CTHRIT L7z, TS2037, arbekacin, gentamicin } U\ kanamycinB % 7 & F/L
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CoA M NATP & 3T S aureus RN4220/pMF490 OFERIN ) & Mg L=, 73 /7
U oy RRPIEEROENIL, ks a~ 87T 74—k L7 kAT 1L—k
(ESI) % FVNCR#HT L7,

6) Invivo EZWE

TS2037 DT OEMWFEERKL N7 vk 2/UE, Meiji Seika 7 7 /L~ EIEIFFEATIC L
S TR S, Meiji Seika 7 7 /L~ EFMISERT OB EEREIZ B ORR S V-8
FEROEBUCRIT DA RTA a8y LTz ORI« C145-294, C145-339, Cl145-
384, C145472), 4 BERORED ICR ~ 7 ALAART ¥ —/LA « U S—Sth @)1
. BA) L0BEAL, Invivo A2ET MRSA K ONKIER ~ 7 A SERYE T /T
Ko CEHIE L7z, Pseudomonas aeruginosa PAO1 (2 X D GHLISN D~ o7 A%, FRIIZ
200 mgkg DY A 7 07+ A7 7 I NTHLE LTz, 4 AR, 5%5TF AR LT-HdE
Bi% ICR ~ 7 AN G- LT, BEHERE 2 % (P aeruginosa MSC3151 [ X#HEFE 6
WE) (C3ME R TG LT, W 7 B OE R O G- L= 38AI1B S, 7'a
By MEZHWT 50%A%IME (EDs) ZHH L7,

(7) N-Acetyl-B-D-glucosaminidase (NAG) 7 A

AFERI = 7 2 R LLC-PK 1 Mg, R AAEARSRIRA S L A L

Too 5%IEEML Y UHRIHITE Ok AA AR & OS5 mL/ 500 mLITS-X
(GIBCO 1) %&Te DMEM/F12 £5Hh (GIBCO 18, DU NEq#ehsH) 4 v T34
BT Lz, B5RITIE CO A > F aX—F — (5%C0,, 3TCIMBEAYT) %Al
Uiz, 72, WO IMmiE R T = /) —/L Ly REEAA LRV ITS-X 1R

JNL7- DMEM/F12 £5#t (GIBCO #H8d, LU TR 2 L7z,

6 /X7 L — bk (MULTIWELLTM6 Well, FALCON £ (Zisgtisth 3 mL 2 /57E L
THhZ7 A xz)L ( Cell Culture Insert 3.0 uM pore size 6 well format, FALCON 1) %
Ty MUz, BT h T AT o/ UTKEREHL 1.5 mL 255 L, COx A v Fa—H
—WT20-30 2P L7o, B52EBRkAH 2-3 [EHk R L 7o/ifE A 0.125% Trypsin % FHV Y ClE]
LU, s VT 1.5 X107 cellsmL (SR L7212, b7 2 A =/UZ 1 mLAwell
THRFE L 7o, 5552 HEKAOY4 B BICE A2 L, 7 H I R T AT = LA AU
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B 2 mL C 2 [BIEE Uiz, DAV HIIED 7 = U TR 2.5. 5 uM I ZFRRL U=tk
Wy % Et PRSI % 2.5 mLawell SN L7, 8T LU 6 /X7 L— MIREEEE I 3.25 mL
ZoEL, MDY 2 vhkty FLTCO A Fa—F—NT3 HEE L7z, AL
%1 A HKO2 A RICTEOSEMZ L 7-, 3 B BIZIX FEOR#EK 12mL 25
22— L T4CT2000mpm, 5L L, HEZEILL T NAG EEREDY
TNk Uiz, BT NAHONAGIEEL, NAG 7 A b/ & (Hairssfliiiy) %+
FAVT Automatic Analyzer7050 (H 38 THIE L7, B FRGHITE LLC-PK1 26 A
SNTZNAG OF% ., invitro TOBFEMEE L THE L, IEEIT M TS TF
L7z (73), FEAIIOD NAG EDOAEZEEIL, Student D t #EZ AV,

3. 4 EOERHEE HIE

1) PiER

Compound A (. Meiji Seika 7 7 /L~ Rt EEWZET CAK LTc b D& e,
fiil% arbekacin (%, Meiji Seika 7 7 /V~RAEtEOIL ETHTER L2 b D&V,
Clindamycin, chloramphenicol }2 U linezolid /&, SigmaChemical Co. (2> LA A MO,
KE) NHEEALT,

) Bk

S aureus Smith (74) . S. aureus MW2 (75) KNS, aureus ATCC29213 (76) 1%, American
Type Culture Collection 7> HIEA L7, S. aureus MSC15009 / pMS98 K TN S. aureus MSC15009
/pMS99 1 X, BEEE/BIERKE Cd 2 S aureus MSC15009 (2557 ermB K ORI ermd %6
1277 A3 K pMS98 KU pMS99 Z JPE A L TR L 72, S. aureus MSC15009, S. aureus
MSC16946. S. aureus MSC17016. S. aureus MSC18042., S. aureus MSC18048 }2 TN S. aureus
MF126 [3EER D BEE T D, S aureusN315LZr-5, S. aureus N3151.Zr-5162, S. aureusN315
L7r-5322 KOS, aureus N315 LZr-5642 1., in vitro “C linezolid DEiREE T C S, aureus N315

(77) D BESEHIIEER L 72 linezolid IRESZ MR TH D, S. aureus ATCC29213 K-31 K&
NS, aureus Smith K-No.1 14, S. aureus ATCC29213 } X S, aureus Smith 7)>5ZF3E 40 invitro
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C linezolid DR T TR L 7= linezolid (RIS MR TH 5, Linezolid (253 2 IRz
PERROBIS FAROETL, > —2 =% — (Applied Biosystems 3730 DNA 77 A
—) EHALGERIIL, BROKENIL, linezolid it MRSA (54) & LTSS T
WD EFR D BER & [Rl—Cdh 5 Z & 2R L7c, Compound A @D S, aureus N315 Hi
KDHTHERIE. invitro 1235V T compound A FRE R C S aureus N315 72HEER Lo, A
AR CHE 25 ORI E Meiji Seika 7 7 /L~ ERRBFSEATCAE LCRY . FMIER
(ZOUVTIE Meji Seika 7 7 /L~ DOHAEER GG THGR STV S (2020-013),

(3) PIATRR MR

B/ VEBBLIEREE (MIC) 1%, CLSI HA KZ A AZHE->TMHA &V iz 2 (53R
PARAUEC K> THIE LT (78), HHERAE L TR 4 FRC RIS L,
35C T s LTz, FEREHUIIEE LI-E 2 AR RHERIZ 0.5 McFarland standard @
WL 720 K OIZIERE LT, SR 4, multiple inoculator (227 w77 & —,
P RRERT, B, HA) AW TH & OIRBECHTE U781 A R L

(10* CFUfspot), MIC fii&, 35°CTC 20 KiHDOERM& I RN E OFE DI S
T I NREE TIRE LT,

@) BT FERT vEA

BERERAE L QU 4 LB 28K L— MOBBk L, 35°CTasae Lz, i -
ICRE Lizae=—% LB 72 A|Z0Dqs=0.7 £ 725 X HIERE L, o0 =—IREiRz
LU 7=, v =—IEIE 50 pL ({H.L MSC18042 #£1% 500 puL) % LB(50 mL)|ZA7R
L. 35°C, 120/min CH=Z L7236 2 RHE A o F aX— bk Ui, [RFEEROFES T (F
IV, YT A YuA T, AcONa, GleNAc) 1342 T Amersham Biosciences Corp
INOIEA LT, KR THAIR U IS s 1. s b am R OBRREIR 218G L, 37°CT
30 ffA v Fax—hL7e, FUZuafBRCLYOSEIEDE, AL (T
A7 J—r, GF/B 74N — (Tv b)), WfELTz, MICROSCINT20 > > F L
—ar Ay A—EER L TREE I N L, by 7Y 2 b Galanin®S 7
N —EAFER LTt Lz,
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(5) Compound A I3 5FE7 N ERE DM HBHE

RGP L T =3Bk & % Brain Heart Infusion agar (BHIA, Becton, Dickinson and
company, Franklin Lakes, NJ, USA) (ZEBEEL, 35°CC 24 IifijhssE L7z, ‘PRI E LT
FN5 3~5 an=—% CAMHB (QmL) (Zi#E L, 35°CC 18 Ifilifa Lz, T DmilA
T 100mL  CAMHB (ZHfE L, 1001pm C 4~5 BEHRERE Uiz, TO%, milvy
B CIE L. XLy N2 10mL OEEREIE/KI e UBFREIR E Uiz, SRR
0.1 mL &%, SO compound A Z 7 e BHIA (ZHEFE L, 35°C T 24 Iflbsss L7z,
MM O HEBAREI L, FAHEE L 72 compound A HAAROF T, FemieEE A AT
HPE L7 2t m =— OB B TR L TR Lz,

(6) Clindamycin JBSMEMME MRSA ZH LTz~ U AR TREE T /UZBIT 5 invivo
AR

AWFEDETD invivo BRI L, Meiji Seika 7 7 L~ ISt EEMITATZ K- The
NLSHL, EFAFAT ESERE PR BT X o URGR S IV BW SR OE BRI ST 5
TA RTA NN oTz GRFEE S C149-240), 4 1EROIEICR ~ 7 AL, Charles River
Japan, Inc. (FFZ)IIE, HA) OEEA LT, JEEANEGIZLY 200mg/ kg DA 7 &
RAT 7 X ROV U AZRPLER LT, BT L7 4, BHIA IZERL, 35CT &
545 L7z, BHIA FIZ3F L7-Efk% Brain Heart Infusion 7' 7 A (BHIB, Becton Dickinson
Company) (ZRRE L, WIS EEE (UV-2400, Shimadzu) % FHV T 660 nm OWLEEIZES
(T DA 0.5 TR LTe,  FECHIERISE A BHIB C 1/100 (247 L, BHIB TRiffdL
TREBD 2%wWN T X A b7 U BRI R T, B R 2 ICR ~ 7 AITENTES LT,
TN, BEHAED 2 IR M O 6 IRFRIR IR G- LT, BEEEREOD 24 IRl IR % JfR
W Ce o A DHEH L, fiil L7iR5E% 2.0mL OAFREEKIIINA TH—127e b &
NIRRT, FEIAREYR— M EZOFPRIL, FERFARITEBELL, 35°CTHHEE L
7o, S, ERIRCET Lo =—BE iz, SISO MEREIRE LT,

(1) X b= RY THEEREE
4 EfHOME ICR ~ 7 A%, Charles River Japan, Inc. (i3I, BA) MDHEA L,

64



~ 7 ADRiEE T CEO L, AR CHER Lz, =—7 /LRl T~ CHEER MSE

220mM > = F—/L, 70mM A2 m—Z, 5SmMMOPS, 2mMEGTA, pH7.0) %f{#
AL THR=ZNANBIER LT, ~ U AOIEE G LTz, ~ U ADMgE Ny 77—
MSE THE L LItk HExmEdim O 8500x g, 4°C. 1043, Avanti 30, F1010,
BECKMAN COULTER) TH#ffL, v~V ADI har R 7&a~Ly h& LTHEEL,
MSE Buffer {ZC 50mg/mL D3 k2> R U THRICTEE Uz, BEERENTET v 21 O
ERIZ, 7 v E'A 3 77— (90mMKCI, 4mM MgSOs, 2.5mM KHyPO4, 25 mM MOPS,
0.1mM 7 X VR, ZVE I U~ LA VAT A= ATIEER . 20mM ZVH X R,
0.5mM VU > =& 2mMADP, 1mg/mLBSA, pH7.0 ) T L7-0.1mg/mL 7 &
~AF VI REHAWT bar RY 7HE% 10mg/ mL IZAR L7z, 10 uM DO[PS]Met Z52
Brba (001, 0.1, 1, 10mM) & 10mg/mL 2 b= KU 7 OIREMIINAZ, 25°CT
30 iR Lis, EIERIE (10mM A F 4= %2 &0 3% AL U FIUER) 2L
Ttk HY T NEE AKX — (GF/B 7 4 V¥ —) THEL, Vo FL—ra
> 717 2 2 —MICROSCINT 20 % AT ¥S Oz k7E L. Top Count ® Galanin®S ~7 ¢
A —EAFER LTt Lz,
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