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The Longitude Prize 2014 is an inducement prize contest offered by Nesta, a British lottery funded
charity, in the spirit of the 18th-century Longitude prize. The prize was announced by the Prime
Minister of the United Kingdom, David Cameron, in 2012, and a shortlist of six challenges to be put to
a public vote was announced at Broadcasting House in May 2014. It was announced on 25 June 2014
that the prize will be awarded for antibiotics.



Executive Order - Combating Antibiotic-Resistant Bacteria





LCB01-0371 is in clinical development
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Novel Oxazolidinones

Figure 1. Chemical structure of 
LCB01-0648

Figure 2. Chemical structure of 
LCB01-0699

LCB01-0648

LCB01-0648 is one of 
novel antibacterial 
agents in oxazolidinone
class.

LCB01-0648 has 
antibacterial activity to 
drug-susceptible or 
resistant gram positive 
cocci in in vitro system.

LCB01-0699

Phosphate monoester 
prodrug of LCB01-0648.
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Organisms
(no. of 

strains)

Antimicrobial 
agent

MIC (mg/mL)

Range MIC50 MIC90

MSSA 
(74)

LCB01-0648 0.25~0.5 0.5 0.5

Linezolid 2~2 2 2

Oxacillin 0.06~4 0.25 0.5

Erythromycin 0.125~>64 0.25 >64

Ciprofloxacin 0.06~>64 0.25 0.5

Sparfloxacin 0.015~8 0.06 0.125

Moxifloxacin 0.015~8 0.06 0.125

Gemifloxacin 0.008~8 0.015 0.06

Vancomycin 0.25~2 1 1

Quinupristin-
dalfopristin

0.125~0.5 0.25 0.5

*MSSA, methicillin-susceptible S. aureus

Comparative in vitro activities of 
LCB01-0648 against clinical isolates

Organisms 
(no. of 
strains)

Antimicrobial 
agent

MIC (mg/mL)

Range MIC50 MIC90

MSCNS 
(19)

LCB01-0648 0.125~0.5 0.25 0.5

Linezolid 1~2 1 2

Oxacillin 0.03~1 0.125 1

Erythromycin 0.06~>64 0.25 >64

Ciprofloxacin 0.06~8 0.125 8

Sparfloxacin 0.03~8 0.125 4

Moxifloxacin 0.03~4 0.125 4

Gemifloxacin 0.008~0.5 0.015 0.5

Vancomycin 1~4 2 4

Quinupristin-
dalfopristin

0.125~1 0.25 1

*MSCNS, methicillin-susceptible coagulase-negative 
staphylococci

MICs of LCB01-0648, linezolid, oxacillin, erythromycin, ciprofloxacin, sparfloxacin,
Mmoxifloxacin, gemifloxacin, vancomycin, and quinupristin-dalfopristin against clinical
isolates of Gram-positive organisms.
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Organisms 
(no. of 
strains)

Antimicrobial 
agent

MIC (mg/mL)

Range MIC50 MIC90

S. 

pneumoniae
(79)

LCB01-0648 0.03~1 0.125 0.25

Linezolid 0.5~1 1 1

Oxacillin 0.008~>32 16 16

Erythromycin 0.008~>64 >64 >64

Ciprofloxacin 0.5~32 2 4

Sparfloxacin 0.06~16 0.25 0.5

Moxifloxacin 0.06~4 0.25 0.5

Gemifloxacin 0.008~0.25 0.03 0.06

Vancomycin 0.5~2 1 1

Quinupristin-
dalfopristin

0.5~4 1 2

Organisms 
(no. of 
strains)

Antimicrobia
l agent

MIC (mg/mL)

Range MIC50 MIC90

S. 
pyogenes

(21)

LCB01-0648 0.125~0.5 0.25 0.25

Linezolid 1~2 2 2

Oxacillin 0.25~32 0.5 8

Erythromycin 0.008~8 0.06 2

Ciprofloxacin 0.5~4 1 2

Sparfloxacin 0.125~1 0.25 0.5

Moxifloxacin 0.125~0.5 0.125 0.25

Gemifloxacin
0.03~0.12

5
0.03 0.06

Vancomycin 0.5~4 1 1

Quinupristin-
dalfopristin

1~2 1 2

Comparative in vitro activities of 
LCB01-0648 against clinical isolates
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Organisms 
(no. of 
strains)

Antimicrobial 
agent

MIC (mg/mL)

Range MIC50 MIC90

E. faecalis
(108)

LCB01-0648 0.125~0.5 0.25 0.5

Linezolid 1~2 2 2

Oxacillin 8~>64 16 >64

Erythromycin 0.125~>64 >64 >64

Ciprofloxacin 0.06~>64 2 64

Sparfloxacin 0.25~64 1 32

Moxifloxacin 0.06~64 1 32

Gemifloxacin 0.008~16 0.125 4

Vancomycin 0.5~4 2 4

Quinupristin-
dalfopristin

0.25~16 4 16

Organisms 
(no. of 
strains)

Antimicrobial 
agent

MIC (mg/mL)

Range MIC50 MIC90

E. faecium
(29)

LCB01-0648 0.25~0.5 0.25 0.5

Linezolid 1~2 2 2

Oxacillin 16~>64 >64 >64

Erythromycin
0.125~>6

4
>64 >64

Ciprofloxacin 1~64 4 64

Sparfloxacin 0.5~32 4 32

Moxifloxacin 0.25~>64 4 32

Gemifloxacin 0.03~64 2 16

Vancomycin 0.5~8 1 2

Quinupristin-
dalfopristin

0.25~32 0.5 4

Comparative in vitro activities of 
LCB01-0648 against clinical isolates
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Comparative in vitro activities of LCB01-
0648 against drug-resistant strains

Organisms
(no. of 

strains)

Antimicrobial 
agent

MIC (mg/mL)

Range MIC50 MIC90

MRCNS 
(33)

LCB01-0648 0.125~1 0.25 0.5

Linezolid 1~2 1 2

Oxacillin 2~>64 >64 >64

Erythromycin 0.06~>64 >64 >64

Ciprofloxacin 0.06~64 8 32

Sparfloxacin 0.03~32 4 16

Moxifloxacin 0.06~16 2 8

Gemifloxacin 0.008~8 0.5 4

Vancomycin 1~4 2 4

Quinupristin-
dalfopristin

0.125~8 0.25 2

Organisms
(no. of 

strains)

Antimicrobial 
agent

MIC (mg/mL)

Range MIC50 MIC90

MRSA 
(200)

LCB01-0648 0.125~0.5 0.5 0.5

Linezolid 1~2 2 2

Oxacillin 8~>64 >64 >64

Erythromycin 0.25~>64 >64 >64

Ciprofloxacin 0.125~>64 32 >64

Sparfloxacin 0.06~>64 16 >64

Moxifloxacin 0.03~>64 4 64

Gemifloxacin 0.008~>64 2 64

Vancomycin 0.5~4 1 2

Quinupristin-
dalfopristin

0.125~1 0.5 1

Organisms 
(no. of 
strains)

Antimicrobial 
agent

MIC (mg/mL)

Range MIC50 MIC90

VRE (47)

LCB01-0648 0.125~0.5 0.25 0.25

Linezolid 1~2 2 2

Oxacillin >64~>64 >64 >64

Erythromycin >64~>64 >64 >64

Ciprofloxacin 0.5~>64 64 >64

Sparfloxacin 0.25~64 32 64

Moxifloxacin 0.25~32 16 32

Gemifloxacin 0.015~32 16 32

Vancomycin >64~>64 >64 >64

Quinupristin-
dalfopristin

0.25~4 0.5 2

*MRSA, methicillin-resistant S. aureus
*MRCNS, methicillin-resistant coagulase-negative

staphylococci
*VRE, vancomycin-resistant enterococci
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In vitro activity of LCB01-0648, linezolid, and comparator 
drugs against linezolid-resistant S. aureus strains

Strain 
deriavtiona Mutation

MIC90 (mg/ml)b

LCB01
-0648

LZD OXA ERY CIP SPX MOX GEM VAN

NRS119 
MRSA

G2576U 4 64 >64 1 >64 16 4 8 1

NRS121 
MRSA

G2576U 4 64 >64 1 >64 16 4 8 1

NRS127 
MRSA

Non-23S 
rRNA

2 8 32 64 >64 >64 64 64 2

NRS271 
MRSA

G2576U 2 64 >64 1 >64 16 16 16 0.5

a NRs strains were obtained from Samsung hospital, Seoul, Korea.
b LZD, linezolid; OXA, oxacillin; ERY, erythromycin; CIP, ciprofloxacin; SPX, sparfloxacin; 

MOX, moxifloxacin; GEM, gemifloxaxin; VAN, vancomycin.



13/21

Time-kill curves of LCB01-0648 and linezolid 
against S. aureus

S. aureus giorgio(MSSA) exposed to LCB01-0648(A) or linezolid(B).



14/21

Time-kill curves of LCB01-0648 and linezolid 
against S. aureus

S. aureus P125(MRSA) exposed to LCB01-0648(C) or linezolid(D).
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Time-kill curves of LCB01-0648 and linezolid 
against S. aureus

S. aureus NRS271(LRSA) exposed to LCB01-0648(E) or linezolid(F). 
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In vivo Efficacy of LCB01-0699 
against Systemic Infection Model in Mice

Microorganism

Inoculum

(CFU/mouse)

Antimicrobial

Agent a,b

MIC

(mg/ml)

ED50 (mg/kg)

(95% confidence limits)

p.o

S. aureus giorgio

(5×107) (MSSA)

LCB01-0699 0.5 6.20 (3.58~10.65)

Linezolid 2 7.07 (4.07~12.29)

S. aureus p125 

(5×108) (MRSA)

LCB01-0699 0.5 2.23 (0.94~5.28)

Linezolid 2 7.07 (4.07~12.29)

S. aureus NRS271 

(5×107) (LRSA)

LCB01-0699b 2 2.74 (0.51~14.70)

Linezolid 64 5.27 (2.14~9.78)
a Antimicrobial agents were orally administered at 1h and 4h post infection 
against S. aureus giorgio and S. aureus p125.

b Antimicrobial agents were orally administered at 1h, 4h, and 7h post infection 
against S. aureus NRS271.
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In vivo efficacy of LCB01-0699 against Thigh 
Infection Model in Mice

In vivo activity of LCB01-0699 

against thigh infection model 

caused by S. aureus

NRS271(LRSA) in mice was 

compared with that of linezolid 

in Figure.

LCB01-0699 showed 

antibacterial activity in dose-

dependent manner. However, 

linezolid was not active against 

S. aureus NRS271.
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New b-lactamase Inhibitor

New Polymyxins

Bacteriophages

Genomic-driven Targets

Identifying targets for antibiotic 

development using omics technologies 

Integrating biophysics with HTS-driven 

drug discovery projects 

New Antibiotics for New Super-bacteria
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Factive® (LG Biotech, Approved by FDA in 2003)

LB20304  Gemifloxacin

Torezolid (Dong-A, Approved by FDA in 2014)

TR-701   Tedizolid  Torezolid (developed by Cubist)

Zabofloxacin (DongWha) : DW-224a

CG-400549 (CrystalGenomics) : Ph-II

LCB01-0371 (LegoChem) : Ph-II

LCB10-0200 (LegoChem) : Ph-I

LCB01-0699 (LegoChem) : Back-up compound

New Antibiotics under Clinical 
Development by Korean Companies
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