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Abstract

The drug resistance has become a global threat and if not addressed we may enter in pre-antibiotic era.
A way to overcome growing incidence of global antibiotic resistance issue is to introduce compounds
belonging to classes that are new to the clinic. During our marine microbial screening for new
antibiotics, our efforts led to the discovery of a novel thiazolyl cyclic-peptide antibiotic, PM181104. It
was isolated and characterised from a marine sponge associated actinobacterium strain of the genus
Kocuria (MTCC 5269). The compound exhibited a potent in vitro antibacterial activity against a broad
range of Gram-positive bacteria including methicillin-resistant Staphylococcus aureus (MRSA), other
resistant strains of S.aureus and Vancomycin resistant enterococci (VRE). The minimum inhibitory
concentration (MIC) values evaluated for the compound were found to be in nano-molar range. In its in
vivo studies in Balb/c murine septicemia model the compound displayed an ED;¢ value of 2.5 and 5.0
mg/kg against MRSA and 10.0 mg/kg against VRE. In the current report, the in vitro and in vivo studies
of PM 181104 are described.

Introduction



The last two decades have witnessed the dramatic rise in the prevalence of antibiotic resistance observed
in bacterial infections. This posed a significant clinical problems and has become a growing threat to the
public health worldwide. Infections caused by MRSA, Penicillin-resistant Streptococcus pneumoniae
(PRSP) and Vancomycin resistant enterococci (VRE) are more of such concern, as many of these
organisms have developed resistance to several classes of established antibiotics (1). The most
significant problem faced in the clinical practice is the increase in incidences of MRSA infections.
Numerous reports of emerging Vancomycin resistance in some of the MRSA isolates have also been
recorded (2,3). The prospect for a major antibiotic emergency is well recapitulated by the Infectious
Diseases Society of America (IDSA) (4,5) which reports that there are only a few potential drugs in
clinical development that provide significant benefits over existing drugs and that target Gram negative,
hospital-based infections. Linezolid, a well known antibiotic belonging to oxazolidinone class of
compounds, and daptomycin, a new cyclic lipopeptide are currently being considered as the drugs of
choice for the treatment of MRSA infections. However, due to rising incidences of resistance to even
these bugs, there exists a necessity for the expanded development of antibacterial agents with features
aimed at other potential antibacterial targets (6,7). Hence, the search for antibiotics with new scaffolds is
of utmost importance at this juncture. While the search for new and novel class of molecules continues,
mining of marine microbial products for such molecules is considered as an attractive alternative and
have been receiving immense interest from the majority of drug discovery organizations all over the

globe (8).

In our continuing efforts for finding a new and novel class of antibiotics and other drug candidates from
marine microorganisms, we have discovered a novel and potent thiazolyl cyclic-peptide antibiotic
molecule, PM181104 from the actinobacterium strain of the genera Kokuria isolated and characterised
from the marine sponge Spirastrella inconstans var. digitata collected from the Palk Bay in Tamil Nadu,
India (9). A recent report appeared in February, 2013 (10) claims to have isolated a molecule called
kocurin from a marine derived strain of Kocuria palustris F-276,345. Kokurin was also reported to have
been isolated from Kokuria sp. strain MI-67-EC3-038 (11). Interestingly the former report (10) claims
that kocurin and the compound PM181104 are identical molecules and structure of kocurin (Fig. 1) is
indeed more acceptable structure of PM181104. The compound PM181104 has been studied by us

extensively and has been discovered to possess potent in vitro anti-Gram-positive activity and in vivo



efficacy in different murine models. In the current report details of the in vitro and in vivo studies have

been presented.

Materials and Methods

General Experimental Procedures

All reagents and chemicals were obtained from Sigma and Merck unless otherwise specified. Linezolid
was obtained from Glenmark Pharma Ltd. Amphotericin B, Fluconazole and vancomycin were
purchased from Hi-Media. UV spectra were recorded on a JASCO spectrophotometer equipped with a
peltier temperature control unit. The sample was dissolved in DMSO. All relevant animal procurement
and study protocols were reviewed and requisite permissions obtained from the Institutional Animal

Safety Committee, before initiating the in vivo efficacy studies.
In vitro antibacterial activity

Minimum Inhibitory Concentration (MIC) values for the test and standard antibiotics were determined
in Mueller Hinton Broth by the broth macrodilution method according to NCCLS guidelines, as per
document no. M7-A5 (12). The medium with a twofold serial dilution of compound in Mueller Hinton
broth was inoculated with 10° colony forming units/mL of test culture and incubated at 37°C for 24 hrs.
The MIC of the PM181104 was determined against 261 test organisms including clinical and standard
strains of S. aureus, both MRSA and methicillin-sensitive S. aureus (MSSA), clinical and in-house
strains of Enterococci, both VRE and Vancomycin sensitive enterococci (VSE), S.epidermidis strains,
Bacillus spp and 17 gram negative strains. American type culture collection (ATCC) strains were also
screened. Methanol was used as solvent for making stock solutions of test compound. Appropriate
controls (positive, negative, solvent, and medium) were used in the assay, and the tubes were observed
for growth of test culture in terms of turbidity visible to the naked eyes after 24 hrs of incubation. The
MIC values of the compounds were recorded in pg/mL and expressed as MIC range, MICsyand MICy
for the test compound. MICyy and MICs, values were defined as the lowest concentration of the

antibiotic at which 90% and 50% of the isolates were inhibited, respectively.

Linezolid and vancomycin were used as standard antibacterial agents.



In vitro antifungal activity

MIC values for the test and standard antifungals were determined by the NCCLS (CLSI) Macrobroth
dilution method for yeasts as per document no. M27-A2, (13) and for filamentous fungi as per document
no. M38-A (14). The microbes were grown on Sabouraud agar slants at 37°C for 48 h and the inoculum
was prepared in sterile saline. Optical density of the suspension was adjusted to 1.0 at 600 nm so as to
obtain 10® colony forming units (cfu)/mL for Candida species. The final working inoculum was 0.5 x
10* cfu/mL. For Aspergillus species, the inoculum was prepared in sterile saline containing 0.01%
Tween 80 for uniform distribution of the spores. The percent transmittance was adjusted between 80-
82% at 530 nm so as to produce 10° spores/mL. The final working inoculum was 0.5 x 10* spores/mL.
Test compound was suitably diluted in the concentration range of 0.5 — 256 pg/mL. The MIC assay
tubes were incubated at 37°C for 48 hrs. Appropriate controls (positive, negative, solvent, and medium)
were used in the assay, and the tubes were observed for growth of test culture in terms of turbidity
visible to the naked eyes after 48 hrs of incubation. The MIC values of the compounds were recorded in

Mg/mL. Amphotericin B and Fluconazole were used as standard antifungal compounds.
In vivo activity of PM181104

Preparation of bacterial culture for infection

MRSA (strains E710 and ATCC 33591) and VRE (strain ATCC 47077) cultures were grown overnight
in Brain heart infusion broth. Log phase cultures were prepared by sub-culturing the overnight growth
into fresh broth and incubating for two hours. The log-phase cultures were centrifuged and the cell
pellets were suspended in normal saline (0.85% sodium chloride solution). These culture suspensions
were diluted further in normal saline to obtain the required colony forming units (cfu) of bacteria for

infection.

In order to test the efficacy of PM181104 in animals, an injectable formulation comprising 6% (w/w)
PEG 400 and 8% (w/w) Tween-80 was used. It was prepared by dissolving PM 181104 in the excipients
mixture and diluted using water for injection (WFI). PM18104 was dissolved in this mixture and then

diluted using sterile water for injection.



Efficacy of PM181104 against MRSA in septicemia model

Balb/c mice (6-8 weeks of age, 19-22g) were randomly assigned into 7 different treatment groups (6
mice per group) and infected intra-peritoneally with 0.1mL of MRSA strain E710 culture containing 10°
-10° cfu of bacteria. PM 181104 prepared in formulation was administered at 1.25, 2.5, 5 and 10mg/kg
intra-venous (i.v.) dose immediately post infection to the assigned animals. One group received
formulation excipients (vehicle control) by i.v. route and one group received 25mg/kg standard
antibiotic linezolid (obtained from Glenmark Pharma Ltd.; Batch # K2005028) by intra-peritoneal (i.p.)
route. The dosing volume was 10mL/kg body weight. One group of infected mice received no

treatment (infection control). Mice were observed for mortality and morbidity up to 10 days.
Efficacy of PM181104 against VRE in septicemia model

Six-eight week old Balb/c mice were randomized into 6 groups (6 mice per group) and were infected
intra-peritoneally with 2.87 x 10° cfu of VRE strain, E. faecium ATCC 47077 culture. PM181104 was
administered at 2.5, 5 and 10mg/kg intra-venous (i.v.) dose immediately post infection to 3 different
groups. One group received formulation excipients (vehicle control) by i.v. route and one group
received 25mg/kg standard antibiotic linezolid by intra-peritoneal (i.p.) route. The dosing volume was
10mL/kg. One group of infected mice received no treatment (infection control). Mice were observed for

mortality and morbidity up to 10 days.
In vivo time-kill curve of VRE

The neutropenic mice were infected in the thigh with 0.1 mL of VRE strain ATCC 47077 culture,
containing 4.16 x 10° cfu of bacteria. Three mice were sacrificed immediately post-infection and their
thighs were removed and processed for cfu determination. Two hours after infection, 30 mice were
treated with single i.v. dose of PM181104 (10 mg/kg) prepared in formulation PM-FO-52. PM-FO-52
represents 8% (w/w) PEG 400 and 8% (w/w) Tween-80 was prepared. PM 181104 was dissolved in this
mixture and then diluted using 0.9% Saline. Another group of 30 mice were treated with blank
formulation excipients (vehicle control) i.v. and the third group of 30 mice received 25mg/kg standard
antibiotic linezolid intraperitoneally. The dosing volume was 10mL/kg for all the groups. Six mice were
sacrificed at the time of dosing and their thighs harvested for bacterial count determination. Six mice

from each of the three treatment groups, (viz. PM181104, vehicle control and standard antibiotic) were



sacrificed at five sampling times over a time-interval starting from 2 hours post dosing up to 24 hours

post dosing. The thighs were removed at each time point and processed for cfu determination.
Efficacy of PM181104 against MRSA in murine lung infection model

Female Balb/c mice, weighing between 18 and 21 g, were rendered neutropenic by treatment with 200
mg/kg of cyclophosphamide (Sigma, Cat # C0768) intraperitoneally at 4 and 2 days prior to infection.
The mice were anesthetized with i.p. injection of a mixture of ketamine (50mg/kg) and xylazine
(10mg/kg) and held in an upright position to be inoculated. Each animal was infected by placing 50 pl of
bacterial inoculum containing approximately 2.7 x 10° cfu of MRSA strain E710 onto the tip of the
nares. The animals were allowed to inhale the inoculum as small droplets and were then placed back into
their respective cages for recovery and observation. Dosing of PM 181104 was done 24 and 36 hours
post-infection. The dosing volume was 10mL/kg for all the groups and the group size for all
experimental groups was 6 mice per group. PM181104 was administered at 2.5, 5 and 10mg/kg
intravenous dose to the pre-assigned groups. Formulation excipients mix of the formulation PM-FO-52
was administered by the same route and similar dosing volume to the control group. 25mg/kg standard
antibiotic linezolid by i.p. route and 110mg/kg standard antibiotic vancomycin by i.v. route was
administered to the two positive control groups. Mice were euthanized 48 hours post-infection and their

lungs collected for bacterial count determination.
Efficacy of PM181104 against VRE in murine kidney infection model

Efficacy of PM181104 was tested in A-carrageenan —induced kidney infection model (15). Female
Balb/c mice were pretreated with 0.2mL of 2% A-carrageenan, injected intravenously seven days prior to
bacterial challenge. VRE culture at a bacterial density of 8.29 x 10° cfu/mL was used to infect the mice.
Mice were infected with 0.2mL of the culture suspension containing 1.66 x 10° cfu, intravenously.
PM181104 was administered at 5, 10 and 15mg/kg i.v. dose, 4 hours post infection, and continued once
daily for 3 consecutive days. Two control groups, one treated with formulation excipients (group size, n
= 4) and one without any treatment, but only infection formed part of the study. Two standard
antibiotics were selected as positive controls — linezolid (25mg/kg/day; i.p.) and vancomycin
(150mg/kg/day, 1.v.) The group size was 4 to 6 mice per group. Mice were euthanized and their kidneys

harvested 3 days post-infection.



Results and Discussion

In vitro activity

The compound PM 181104 exhibited potent growth inhibitory activities against Gram positive bacterial
strains (Table 1). It inhibited the growth of S. aureus (both MRSA and MSSA) with minimum inhibitory
concentration (MIC) in the range of 0.008-2.048 wug/mL and MICyy value of 0.064 ug/mL. The
compounds also acted on S.aureus- cfr and linezolid resistant strains of S.aureus LZD". It was effective
against S. epidermidis with the MIC range of 0.008-1.024 ug/mL and MICy, value of 0.128 ug/mL.
PM181104 showed better potencies against VRE and VSE strains exhibiting a MIC range of 0.004-
1.024 ug/mL and MICyy value of 0.016 ug/mL. It also inhibited doxycycline-resistant strains of E.
faecium and E. faecalis as well as linezolid and gentamicin resistant strains of E.faecalis. Clinical
strains of Enterococci were inhibited by the compound in the MIC range of 0.004-0.128 ug/mL with a
MICy, value of 0.064 ug/mL. Bacillus strains were also strongly inhibited by the compound with MIC
range of 0.004-0.016 ug/mL. Apart from MIC estimation, the compound was also tested by agar well
diffusion assays against 17 Gram negative strains (E.coli, Klebsialla spp., Salmonella spp., Shigella,
Acinetobacter baumanii, Pseudomonas spp.) and four strains of fungi [Candida albicans (1.V.), C.
albicans ATCC 14503, Aspergillus fumigatus (HMR) and A. fumigatus ATCC 16424] at a
concentration up to 256 ug/mL. There was no zone of inhibition around any agar well for any of these
test culture. Thus, we confirmed that none of the Gram negative test organisms and fungal strains was
inhibited by the compound PM181104. Therefore compound PM181104 showed good in vitro activity
against different strains of Gram positive test organisms, including resistance strains. Later it was

considered for its in vivo efficacy.
In vivo efficacy

Efficacy of PM181104 against MRSA in septicemia model

Morbidity and mortality was observed in the vehicle control and infection control groups within three
days of infection. The vehicle offered no protection from infection as all the infected animals died by
day 3. At 1.25mg/kg dose, three mice survived up to day 10. All mice that received 2.5 and 5mg/kg
dose of PM181104 survived up to day 10 post-infection. Fig. 2 shows Kaplan-Meier survival plot of
mice up to 10 days. PDjg for PM181104 was 2.5mg/kg.



Efficacy of PM181104 against VRE in septicemia model

100% mortality was observed in the vehicle control and infection control groups within 2 days of
infection. At 2.5mg/kg dose, three mice survived up to day 10 and at Smg/kg dose, 4mice survived up to
day 10. All mice that received 10mg/kg dose of PM 181104 survived up to day 10 post-infection. Fig. 3
shows Kaplan-Meier survival plot of mice up to 10 days. PD;q for PM181104 was 10mg/kg.

In vivo time-kill curve of VRE

The culture showed exponential growth phase up to 9 hours in the control mice. In PM181104-treated
mice, the bacterial growth up to 2 hours was similar to that in the control group. However, between 4 to
9 hours, there was a insignificant reduction in the bacterial growth in PM181104 treated mice as
compared to the control with a difference of 0.48 and 0.42 log cfu/g at 4 and 9 hours respectively which
was not comparable to that of linezolid. However at 9 hours the mean bacterial titer in PM181104
treated mice was at par to that of linezolid standard. Fig. 5 shows the mean log cfu/g for the three

treatment groups at different time-points up to 24 hours.
Efficacy of PM181104 against MRSA in murine lung infection model

The bacterial titer in the lungs of the treated mice was determined 48 hours post-infection. PM 181104
showed a decrease of 0.74 log cfu/g at 2.5mg/kg dose, 0.54 log cfu/g at Smg/kg dose and 0.68 log cfu/g
at 10 mg/kg dose as compared to the control. Standard antibiotics linezolid and vancomycin showed
bacterial count reduction of 0.90 log cfu/g and 1.56 log cfu/g, respectively as compared to the control.
There was no dose response for PM1811104 against MRSA in the murine lung infection model which

indicates the poor availability of the antibiotic in lung tissues when injected through i.v. route.
Efficacy of PM181104 against VRE in murine kidney infection model

Untreated control mice showed no signs of systemic infection and the infection was localized in the
kidneys. PM 181104 showed a decrease of 0.28 log cfu/g at Smg/kg dose, 0.69 log cfu/g at 10mg/kg dose
and 0.73 log cfu/g at 15 mg/kg dose as compared to the infection control. PM181104 showed a dose-
dependent reduction in bacterial titer in the kidney infection. Standard antibiotics linezolid and
vancomycin showed bacterial count reduction of 0.53 log cfu/g and 1.31 log cfu/g, respectively as

compared to the control. Fig. 8 shows the mean bacterial titer + SD in the different treatment groups.



Discussions

There are several molecules reported in this class of molecules (10, 16). Most of them represented very
potent in vitro activity against Gram positive strains especially MRSA. However the development of
this class of compounds as clinical agents has been hindered due to low aqueous solubility and
unfavorable pharmacokinetics. For PM181104 after several attempts a suitable formulation could be

developed by us, which supported animal studies of PM181104.

In vivo efficacy of PM 181104 was tested against MRSA in general purpose models as well as tissue or
organ — specific infection models. In the general purpose efficacy testing model of systemic
disseminated septicemia, the mice were challenged with a lethal dose of MRSA strain E710
intraperitoneally and subsequently treated intravenously with different doses of PM181104. The
compound showed 100% protection at a dose of Smg/kg.

Anti-infective activity of PM181104 for organ or tissue-specific infection was evaluated in two mouse
models — skin abscess model (data not presented) and lung infection model. The lung bacterial titer at 48
hours post-infection in PM181104 treated mice showed a bacteriostatic effect with 2 log difference in
the bacterial count as compared to the control. In all the above described murine models, in some of the
models efficacy of PM181104 was comparable to standard antibiotic Linezolid administered

intraperitoneally at 25mg/kg dose.

In vivo antibacterial activity of PM181104 against VRE was tested in mice in A-carrageenan -induced
kidney infection model. The bacterial count in the kidneys 72 hours post-infection in the mice treated
with Smg/kg dose of PM181104 showed a reduction of 1 log cfu as compared to the control. The
efficacy of PM 181104 in treating kidney-infection was comparable to standard antibiotics — Linezolid at

25mg/kg dose and Vancomycin at 150mg/kg dose.

The in vivo activity of PM181104 has implications as an anti-infective therapeutic agent. Thepotenet in
vitro activity and successful in vivo results emphasize that the PM181104 class of compounds provides
a great potential for the development of vitally needed antibiotics. However, further studies of
pharmacokinetic parameters, toxicity and development of a suitable formulation for human

administration will decide the path of this compound.
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Our continued efforts to discover novel antibiotic molecules from marine microbial sources have led to
the discovery of PM 181104, a potent thiazolyl cyclic-peptide molecule. In in vitro studies the antibiotic
PM181104 demonstrated potent anti-gram positive antibacterial activity, especially against drug
resistant bacteria such as MRSAs and VREs. The in vitro activity got translated well into in vivo models.
The molecule was able to protect the mice from systemic infection as well as organ specific infections.
Antibiotic PM181104 or its variants reported elsewhere represent a promising scaffold for the treatment
of gram positive bacterial infections especially by S. aureus as well as enterococcal infections caused by

drug-resistant strains.
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Figure legends:

FIG 1 Structure of PM 181104 (=Kocurin) (10)

FIG 2. In vivo antibacterial activity of PM181104 against S.aureus-E710 (MRSA) in murine septicemia
model when administered i.v. at 1.25mg/kg, 2.5mg/kg and 5 mg/kg compared to the vehicle control,
untreated control and standard antibiotic — linezolid control given i.p at 25mg/kg dose. Survival was

monitored for 10 days. [Linezolid in the figure has to be labeled at 25mg/kg, Rutuja]

FIG 3 In vivo antibacterial activity of PM181104 against E. faecium ATCC 47077 (VRE) in murine
septicemia model when administered i.v. at 2.5mg/kg, Smg/kg and 10 mg/kg compared to the vehicle
control untreated control and standard antibiotic — linezolid control given i.p at 25mg/kg dose. Survival
was monitored for 10 days.[ The X-axis ticks are not aligned with the labeled times. State doses

administered in mg/kg in the box-Rutuja]

FIG 4 In vivo time-kill curve of E. faecium ATCC 47077 (VRE) in neutropenic thigh model with i.v.
administration of 10mg/kg dose of PM 181104 compared to the vehicle control and standard antibiotic —
linezolid control given i.p at 25mg/kg dose.[The X-axis ticks are not aligned with the labeled times.

State doses administered in mg/kg in the box, Rutuja]

FIG 5 In vivo antibacterial activity of PM181104 against E. faecium ATCC 47077 in murine kidney
infection model when intravenously administered once daily at Smg/kg, 10mg/kg and 15 mg/kg for 3
days, compared to the control and two standard antibiotics, viz. linezolid given i.p at 25mg/kg dose and

vancomycin given i.v. at 150mg/kg dose.
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Table legends

TABLE 1 In vitro antibacterial activity of antibiotic PM181104

MIC range* MICsp? MICq®
Test culture (n)
(Hg/mL) (Hg/mL) (Mg/mL)

S. aureus MRSA (67) 0.008-2.048 0.032 0.064
S. aureus MSSA (48) 0.008-2.048 0.032 0.064
S. aureus MRSA, inducible

N 1.024 - -
ERY®(1)
S.aureus cfr (1) 1.024 - -
S.aureus LZDR(6) 0.250-0.500 - -
S.epidermidis (23) 0.008-1.024 0.064 0.128
E.faecium VSE (12) 0.008-0.032 0.008 0.016
E.faecalis VRE (12) 0.064-1.024 0.064 0.128
E.faecalis VSE (30) 0.002-16 0.008 0.016
E.faecium VRE (5) 0.008-0.008 - -
E faecium DR (3) 0.128-0.256 - -
E faecalis LZDR (5) 0.128-0.256 - -
E faecalis GMF (6) 0.128-0.512 - -
E.faecalis DR (3) 0.256-0.512 - -
Clinical Enterococci

0.004-0.128 0.008 0.064

spp.VRE (16)
Bacillus spp.(6) 0.004-0.016 - -

MRSA: methicillin-resistant Staphylococcus aureus; MSSA: methicillin-sensitive
Staphylococcus aureus; ERY®: erythromycin-resistant; LZD": linezolid-resistant;
VRE: vancomycin-resistant enterococci; VSE: vancomycin-susceptible enterococci;
D®: doxycycline-resistant; GM®: gentamicin-resistant; cfr: gene which mediates
resistance  phenotype includes oxazolidinones, pleuromutilins—phenicols,
lincosamides, and streptogramin A antibiotics etc; n: number of test strains. ':Range
of MIC values; % Concentration required to inhibit 50% of the test strains; °:

Concentration required to inhibit 90% of the test strains
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TABLE 2 Comparative in vitro antibactrial activity of PM 181104 and standard antibiotic.

. MIC (ug/mL)

Test organisms (n) PM181104 Linezolid
S. aureus ATCC 3066, MRSA*, ERYR 0.032 0.512
S. aureus E710, MRSA, ERYR 0.016 2.560
S. aureus ATCC 33591, MRSA* 0.032 2.560
E. faecium (02 D3 IP1), VRE®, Teicho® 0.008 2.560
E. faecium (R-2), VRE® (VanA) 0.008 2.560
E.faecalis ATCC 29212, VSE® 0.016 2.560
E. faecium ATCC 19579 0.032 2.560
E. faecalis ATCC 51299, VRE®, GMR, STRR (VanB) 0.016 2.560
E. faecalis ATCC 47077 0.032 1.280
E.faecalis LZDR (5) 0.128-0.256 8-32
E faecalis GMR (6)** 0.128-0.512 0.5-4
E.faecalis DR (3)*** 0.256-0.512 1-2

MRSA: methicillin-resistant Staphylococcus aureus; ERY®: erythromycin-resistant; LZD":
linezolid-resistant; VRE: vancomycin-resistant enterococci; VSE: vancomycin-susceptible
enterococci; D®: doxycycline-resistant; GM": gentamicin-resistant; STR®: streptomycin-
resistant; Teicho®: teichoplanin resistant; n: number of test strains; * MIC of oxacillin for these
strains is >64 pug/mL; ** MIC range of gentamicin for these strains is >32 pg/mL; SMIC of
vancomycin for these strains is >64 pg/mL; % MIC of vancomycin for these strains is 0.5-2

pug/mL; *** MIC range of oxacillin for these strains is 16-32 pg/mL.



FIG 1 Structure of PM181104 (=Kocurin) (10)
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Fig 2 In vivo antibacterial activity of PM181104 against MRSA in murine septicimea model
when administered i.v. at 1.25mg/kg, 2.5mg/kg and 5mg/kg compared to the vehicle control,
untreated control and standard antibiotic — linezolid control given i.p. at 25mg/kg dose. Survival

was mon

itored for 10 days.
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Fig 3 In vivo antibacterial activity of PM181104 against VRE in murine septicimea model when
administered i.v. at 1.25mg/kg, 5mg/kg and 10mg/kg compared to the vehicle control, untreated
control and standard antibiotic — linezolid control given i.p. at 25mg/kg dose. Survival was
monitored for 10 days.

In vivo time-kill curve of S.aureus 33591
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FIG 4 shows in vivo time-kill curve of MRSA in neutropenic thigh model with i.v.
administration of 5mg/kg dose of PM181104 compared to the vehicle control and standard
antibiotic — linesolid control given i.p. at 25mg/kg dose.



In vivo time-kill curve of E.faecium47077
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FIG 5 shows in vivo time-kill curve of VRE in neutropenic thigh model with i.v. administration
of 10mg/kg dose of PM181104 compared to the vehicle control and standard antibiotic —
linesolid control given i.p. at 25mg/kg dose.

Efficacy of PM181104 against MRSA in lung infection model
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FIG 6 shows in vivo antibacterial activity of PM181104 against MRSA in murine lung infection
model when administered i.v. at 2.5mg/kg, 5mg/kg and 10 mg/kg compared to the vehicle
control and two standard antibiotics — linezolid given i.p. at 25mg/kg dose and vancomycin given
at 110mg/kg iv dose. Arrows indicate the dosing times.



Efficacy of PM181104 in Skin Abscess model
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FIG 7 shows in vivo antibacterial activity of PM181104 against MRSA in murine skin abscess
model when administered i.v. at 2.5mg/kg, 5mg/kg and 10 mg/kg compared to the control and a
standard antibiotic — linezolid given i.p. at 25mg/kg dose.

Efficacy of PM181104 against E.faecium 47077 in
murine kidney infection model
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FIG 8 shows in vivo antibacterial activity of PM181104 against MRSA in murine kidney
infection model when intravenously administered once daily at 5mg/kg, 10mg/kg and 15 mg/kg
for 3 days, compared to the control and two standard antibiotics, linezolid given i.p. at 25mg/kg
dose and vancomycin given at 150mg/kg dose.



TABLE 3 In vitro antifungal activity of antibiotic PM 181104 and Amphotericin B

MIC (pg/mL) of compounds
PM181104 Amphotericin B

Test organism

C. albicans (1.V.) 256 0.256
C. albicans ATCC 14503 >256 0.256
A. fumigatus (HMR) >256 0.256

A. fumigatus ATCC 16424 >256 0.313




