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SUMMARY

(3 B 2 o B

I. Title
A Study on the Planning for the Next-generation antibiotics Development using
genetic information of Polar microbes

II. Purpose and Necessity of R&D

Due to the recent misuse of antibiotics, new antibiotics development is urgently needed
against antibiotic resistance bacteria. In the case of antibiotics, about 64% of a natural
antibiotic compound was produced by Actinomyces. However, roughly 64 percent of
natural antibiotics have been produced from Actinobacteria but main problem is same
materials are repeatedly found from only culturable Actinomyces. Thus, new experimental
methods are required

To solve these problems, we will identify new antibiotic synthesis genes from polar
Actinomycetes and express them in a heterologous host. The harsh polar environment
(strong UV, drying, cryogenic) leads to various secondary metabolites synthesis and
increases the possibility of discovering new antibiotics from polar actinomycetes. The
heterologous host expression system allows mass-production of antibiotic compounds and
it is possible to produce chemically modified antibiotics. Therefore, it make possible to
develop new antibiotics from unculturable polar Actinobacteria.

This report analyzes the new antibiotic development market and research trend and
serves fundamental data for research and development with the genetic information of

polar organisms.

III. Domestic and overseas market and trend analysis

<Domestic>

O Korea Polar Research Institute (KOPRI) has Polar and Alpine Microbial Collection
(PAMC) Library that holds about 6500 species of microbes from polar and Alpine
regions from 2012 therefore, immediate research is available for new antibiotics
development

O Gwangju Institute of Science and Technology research team determined the complex
structure between Flavonoid and Neuramidase (2014, Acta Cryst D)

O Recently, KOPRI research team analyzed the genetic information of an polar
actinomyces (Streptomyces sp. PAMC26508) (PLoS One. 2013 Jul 23;8(7):e68824) and
determined the three-dimensional structure of CYP105P2, which is involved in the

composition of the antibiotics



<Foreign country>

O The genome analysis technology (next generation sequencing) and genetic engineering
technique by blocking a specific genes and the introduction of new gene expression
are widely used to develop a new natural substance (combinatorial biosynthesis)

O Roughly 64 percent of natural antibiotics have been produced from Actinobacteria but
main problem is same materials are repeatedly found from only culturable
actinomyces. Thus, new experimental methods are required.

O The President’s Council of Advisors on Science and Technology (PCAST) in U.S.
determined $ 900 million dollars investment on the development of new antibiotics

O Success producing a derivative antibiotics, erythromycin using E. coli expression system

(2015, Science Advances Voll, €1500077)

IV. Goals and scope of R&D

The final goal of this study is the Next-generation antibiotics development using genetic
information of Polar microbes. A step-by-step stage goal to carry out objective is as

follows.

O Stage 1 (2018 - 2017): Analysis of gene cluster involved in the antibiotics composition
from Actinobacteria in polar regions by 2018
- Genetic information analysis on Polar microbes more than 50 candidates and metabolic

characteristics analysis

O Stage 2 (2021 - 2019) : Obtaining more than two candidates for new antibiotics and
completion of lead optimization tasks by 2021

- Registration of more than 2 patent for new antibiotics candidates

V. Application Plans of R&D Results

- Developing next generation of antibiotics may contribute to the economic value creation

and healthy life

- Enlargement of polar research through the practical studies and improvement the
national competitiveness in the field of polar biotechnology

- Discovery useful bioactive substances and resources from biological understanding of
Polar organisms

- Project for the next generation antibiotics development has a role for making
connection of Fundamental Study on polar life sciences fields, healthcare R&D, and

Application study
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REVIEW ARTICLE The Jounal of Antibictics (2011) 64, 401-412 e

& 2011 Japan Antibiotics Research Association Al rights resesved 0021-8820/11 $32.00
www.nature.com/ja

Cyanobacteria: an emerging source for drug discovery

Rahul Kunwar Singh', Shree Prakash Tiwari?, Ashwani K Rai® and Tribhuban M Mohapatra'

o o o e e Bioactivity of cyanobacterial compounds (38 Compounds)

These cyanobacterial secondary metabolites are bios)
synthetase or polyketide synthetase systems, and she 1 30/0
antiviral and protease inhibition activities. This high
may thus constitute a prolific source of new entities 71 8%
The Journal of Antibiotics (2011) 64, 401-412; doi:

7.18%

@ No Activity
® Anti-protozoal

.......................

Keywords: anticancer; antibacterial; antiviral; cyanob:

----------------------

6.16% @ Cytotoxic
O Protease Inhibitor

@ Ca ion channel Inhibitor

2.5%

7.18%

Figure 1 Bioactivity of cyanobacterial compounds. A full color version of this
figure is available at the Journal of Antibiotics online
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1. A Y F7 2 FAE&71F
1) FAA ] FTFH
O B-lactamsA|
slet 24 B-lactam ringe 718 FEE 3t FAAE penicilin? Cephalosporin©]
B-lactamAl 2] 7} 3220 FAA oM I 9] monobactam, carbapenem] 5°]

7ol x%

O Aminoglycosides|

-

streptomycin, neomycin, gentamicin, amikacin &°] TH® A<l aminoglycosidesA &
AL, 2587 99 poring F3te] AZ HE o5 ths 30S ribosomeol] ¥
7t o r Agsie] duid FAS A

O MacrolidesA]

Macrolides= “Ath& 18] (large ring)’2He 522, 50S ribosome ZA¥rsle] Tl
4 S AdAEiH 1449, 1549, 164¥e g F=x=2 Ho Ju '

macrolidesA| A E+= erythromycin, azithromycin, clarithromycin 5©] &

O Tetracyclines|

B A= IFFETE ¥ 7143+, rickettsiae, mycoplasma, ameoba

7

-
(
s

T o8 TRY ¥dHd 5 FHEHE BY. doxycycline, minocycline &°| 7i

Ela=

O GlycopeptidesAl

GlycopeptidesZll &A= Ax¥ AAHAES JAete] 2H&st= FE3 YA =E, F2
JFFA TRt Zgete Pl F& FHEIIS 2 o of7]ddl= vancomycin

T} teicoplanin®] =3+

O QuinolonesA|
QuinolonesZ A= A d=o]l" DNA gyraseE A5t DNAS HAE W
dets FRS FAAZ TFFEeEH 53 aFSAET el AT FoES B

nalidixic acid, oxolinic acid, cinoxacin 5°] 7= S

_15_



O 71Ek
o] & o = chloramphenicol, sulfaxl] % trimethoprim, polymyxin, bacitracin, mupirocin,

fusidic acid, streptogramin & T3t FAA7F dEo] AR Y-S

DIFFERENT CLASSES OF ANTIBIOTICS - AN OVERVIEW

ﬁq; -:_: COMMOMNLY ACT AS BACTERIOSTATIC AGENTS, RESTRICTING GROWTH & REPRODUCTION . COMMONLY ACT AS BACTERICIDAL AGENTS, CAUSING BACTERIAL CELL DEATH

(3-LACTAMS AMINOGLYCOSIDES 8 :I GLYCOPEPTIDES QUINOLONES

+  MOSTWIDELY USED ANTIBIOTICS : : FAMILY OF OVER 20 ANTEBIOTICS : : (OMMD'ILYUSED NlO\l\l‘W(OME = COMMON DRUGS OF LAST RESORT : : RESISTAMCE EVOLVES RAPIDLY 5 : POTENT ANTIBIOTICS COMMONLY |
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- beta-lactam antibiotics (penicillin, cephalosporin, carbapenem, monobactam)
Az 712 F4E4 peptidoglycan &/4do] whx|2} TA o] #3t= transpeptidase
Baet ¥ FRAIE ©]F0] cross linking reactions A

- Glycopeptides (vancomycin, teicoplanin)
stem peptide®] terminal D-alanine-D-alanine componentdl ZA3$}3le]  subunits©]

peptidoglycan backboneol] F7}5& A& A

O Alxd F-x9 752 33
- polymyxin
Azate] gl AA Dol g3l AEete] FyL WEHAA AZTH J5E oA
QST B As S FEAY
- amphotericin B, fluconazole, itraconazole
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Aminoglycosides (gentamicin, kanamycin, tobramycin, streptomycin, neomycin,
netilmicin, amikacin)

HHe| 2] o} ribosome 30S subunitsoll HI7FE 2 o2 Ajtsie] whald A AlZHS A
Macrolides (erythromycin, clarithromycin, azithromycin)

HHE 2] o} ribosome?] 50S F-Eo Eold o= At @A chain elongation & A
Lincosamide (clindamycin, lincomycin)

macrolides®} FZ&+ THE2A|RF 50S ribosomel 23t @z A oA
Chloramphenicol

HHE| 2] o} ribosome?] 50S° 7} A o2 AF3SIA peptide bond S A
Tetracyclines (tetracycline, doxycycline, minocycline)

el ok 30S  ribosomal subunits®} ZFEAHO = ARt aminoacyl tRNAZF
mRNA-ribosome complex®} Z2&3t= AS IA
Mupirocin (pseudomonic acid)

isoleucine tRNA synthetaseS A& S = A3} isoleucine-charged tRNAS] A Z 1

Ae DBAA i FAL FA

T8 WA= Ad

Sulfonamide

7142Q] p-aminobenzoic acid (PABA)®} frASE T2 AAZQ 24714 wHgS A
A3t folic acid A& A

trimethoprim

folic acid®] pteridine moiety®} A 22 dihydrofolate reductase®] competitive

inhibitor2 2}-83}9 folic acid A4 & HA|

DNA<®} RNA TF+x9} 7159 <A

quinolones(norfloxacin, ciprofloxacin, ofloxacin, lomefloxacin)

DNA®] negative supercoiling®l ¥#{3l= DNA gyrase® subunits 59 3FHA
subunit) & <A, DNAS EAe} & & AlF

rifampin

DNA-dependent RNA polymeraseo| @&3] A st DNAY transcriptione A
nitrofurantoin

DNA strand& 2], I H o2 313



Cell Wall Synthesis . Nucleic Acid Synthesis
Folate synthesis

Sulfonamides

Beta Lactams Trimethoprim DNA Gyrase
= Quinolones

Penicillins
Cephalosporins
Carbapenems RNA Polymerase
Monobactams Rifampin
Vancomycin
Bacitracin
50S subunit
Macrolides
Clindamycin
Linezolid
Chloramphenicol
Cell Membrane 305 subunit Streptogramins
Polymyxins Tetracyclines

Aminoglycosides : :
©2011 TheMedSchool.com PrOteIn SvnthESIs
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PLoS ONE)
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No. 1 s REUAHY 7|8 0|8 Hid R SYHAA)
Promoters of the genes glutamate dehydrogenase
-N-acetylhexosaminidase and y-actin and their use
SNEE)HS US6300095 N = P . / . V .
in filamentous fungi expression, secretion and
antisense systems
Barredo Fuente;Jose Luis|Rodriguez
- Saiz;Marta|Collados De La Vieja;Alfonso J|Moreno
=d¢ ANTIBIOTICOS SA gt X} _ ) _
Valle;Migeul Angel|Salto Maldonado;Francisco|Diez
Garcia;Bruno
ES 9700482
(1997.03.05) CA2253250A1, ES2127697A1, HUOOO0870A3,
U = e ojz| E3 1L126647D0, JP2000509613A, KR20000065202A,
WO 1998ES000056
US6558921B1, W09839459A1 2| 18A
(1998.03.05)
Y52
ssimItsE
susa o
BP 0
S5B753
nEA27| 2
== A
FREYN DoanD, BN-ONLBAADILICH, y-4ES IESAT|E REAEY Z2oF
=2 A8 et A2z, §7| ZREHESE 0[8310] Atdw, Y7 52| Ojd=e gd=Z
2 7|EF AFot Ao HEE BT HHE MY
The invention relates to promoters of the genes glutamate dehydrogenase, .beta.-acetylhexosaminidase
and .gamma.-actin and their use in systems of expression, secretion and anti-sense of filamentary
fungi. The invention also relates to the use of the promoters of the genes which code: (I) glutamate
712X dehydrogenase NADP depending (EC.14.1.4) of Penicillium chrysogenum, )
.gamma.-N-actylhexosaminidase (EC.3.2.1.52) of Penicillium chrysogenum and (lI) .gamma.-actin of
Penicillium chrysogenum and Acrimonium chrysogenum, which can be used for the construction of
potent vectors of expression and secretion useful both for P chrysogenum and for A. chrysogenum
and related species. These promoters can also be used for blocking the genic expression through
anti-sense construction. Under the control of the above mentioned promoters, it is possible to conduct
the expression of other genes in filamentary fungi, thereby increasing the production of antibiotics
and/or proteins inherent to the same.
sk =M 1. An isolated DNA comprising the promoter sequence of the gdh gene of P chrysogenum
or a DNA fragment thereof that is capable of directing expression of DNA downstream of
(=8) said fragment in P. chrysogenum.
Sau3Al (0)
e
EcoRl (242)
l— Clal (554)
| Sall (651)
r 1<i:§.§11323
EH ﬂ:E E BamHiI (1487)
@ EcoRV (1603)
& Pyull (1698)

Saci (1869)

Sacl (2001)
T Clal (2079)
——— Clal (2202)

| Xhol (2303)
E EcoRV (2636)
Xbal (2811)
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— RHONE POULENC aroixt FRIEDMANN, Annick|GUERINEAU, Michel|HAGEGE,
=2
RORER SA =° Juliette|PERNODET, Jean-Luc|SEZONOV, Guennady
DE69434072T2, DK0788549T3, EP0788549B1,
FR 9314701
ME FE o2z Eg ES2229230T3, FR2713658A1, JPHO9506257A,
(1993.12.08)
KR100367753B1, US5741675A, 2| 12
US| EY
€ 50
=So{87tsa N/A
HEH2 7|2
z=
SYH GLs flet Aot S ME B oje =0 ot Aoz, Y TRIFA AHES
Of HEMEAIH BAUX| AM0| 0|8F + YU MNP M AHO| pSAM2OZHE [T
Jlagx | HE E£ ol RENE N3Y
Novel nucleic acid sequences, vectors for expressing same, and uses of said sequences, in
particular in Actinomycetes fermentation methods, are disclosed.
1. Nucleic acid molecule, characterized in that it is chosen from:
o (a) the nucleic acid sequence represented by SEQ ID No.l,
o(b) the fragments of this sequence encoding a polypeptide capable of allowing the
KOsk =M
STE =4 appearance, from integrated forms, of replicative free forms of the plasmid pSAM2 in
(=2l actinomycetes,
T Ho
o (c) the variants of this sequence which result from the degeneracy of the genetic code
and which encode a polypeptide capable of allowing the appearance, from integrated
forms, of replicative free forms of the plasmid pSAM2 in actinomycetes.
OFFRER FORM
. " rin
RBS PROMOTER de la forme
promoteur RBS géne rmf libre de
PSAM2
plI4g7 non NO
pOS541 ;[ ::;M:ZZ)
N E=e josstt — GSEEEEE  on no
BspHI (Kienow)
pOSS44 ___E:F——— non NO
pOS666 :‘!;‘SGYG?
No. 5 & RN 7| 0[8 Hud Rl SHUHIAA)
Gene cluster for production of the enediyne
SM(E=2)Hs | US20040161828A1 = _ o
antitumor antibiotic C-1027
UNIVERSITY OF Shen; Ben|Liu; Wen|Christenson; Stephen D.|Standage;
zao LKt
CALIFORNIA Scott
M FZ g o2z Eg US2003157654A1, US6927286B1, US7105491B2,




US7109019B2, WO0040596A1, WO0040704A1
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31 11742
enediyne C-1027 HZEE ot STAZO| 2 A2 Z, enediyne &K o] MM E ZHSI=
FUAE A 7] REAT S ZHSEE YT SO DEES 2 Hedsts WHEHE M
Jl2Qx| This invention provides nucleic acid sequences and characterization of the gene cluster
responsible for the biosynthesis of the enediyne C-1027 (produced by Streptomyces
globisporus). Methods are provided for the biosynthesis of enediynes, enediyne analogs and
other biological molecules.
1. An isolated nucleic acid comprising a nucleic acid selected from the group consisting of
a nucleic acid encoding any of C-1027 open reading frames (ORFs) -7 through 60,
HIOsH =M
STE =4 excluding orf9 (cagA); a nucleic acid encoding a polypeptide encoded by any of C-1027
(=2l open reading frames (ORFs)-7 through 60, excluding orf9 (cagA); and a nucleic acid
T Ho
amplified by polymerase chain reaction (PCR) using primer pairs that amplify any of C-1027
open reading frames (ORFs)-7 through 60, excluding orf9 (cagA).
chio OCH,
(o) [o] H 171
=17 “DNATY
. O s RO o
EH:H:E E CHa)zNi%/o ? :L‘-"S’\. e
CHyon (1% =
0 Benzenoid diradical
cl Y
HoN //H
C-1027 chromophore
No. 6 & RN 7| 0[8 Hud Rl SHUHIAA)
SHES)M= | JPWO09035107 H = HMO & St 2Eo| Jx Hi
MEDI SEIKA KAISHA e
Egail 7D 2 PRESEEESE BIRAHZ
CN101802168A, CN101802168B, EP2192171A1,
JP 2007239001
MH FZ oz Ed EP2192171A4, EP2192171B1, JP5422387B2,
(2007.09.14)
JPW0O2009035107S, KR20100072023A, 2| 4
HUSHEY
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Natamycin(mg/L)
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Culture time(h)
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EP01413626A1

Genes and proteins for the biosynthesis of the

glycopeptide antibiotic A40926

PHARMACEUTICALS

Donadio, Stefano|Sosio, Margherita|Beltrametti,

Fabrizio
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EP1578972A2, JP2006516885A, KR20050050146A,
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ZEZPEIE I dHES /T |TAO ot Aoz, UM A40926 Hits AYSH=E
M d2d At 0|2 0|85t0 HAHSE =3 MZE A &7 EHSE 5F MZEE
O|8dte =2|ZHEIE dMel d4F Y-o| 25t ZHABtD AS

The present invention relates to the field of antibiotics and more specifically to the isolation

of nucleic acid molecules that code for the biosynthetic pathway of the glycopeptide

Jl2Qx| antibiotic A40926. Disclosed are the functions of the gene products involved in A40926
production. The present invention provides biosynthetic genes that code for A40926
production, the encoded polypeptides, the recombinant vectors comprising the nucleic acid
sequences that encode said polypeptides, the host cells transformed with said vectors and
methods for producing glycopeptide antibiotics using said transformed host cells, including
methods for producing A40926, a precursor thereof a derivative thereof or a modified
glycopeptide different from A40926 or a precursor thereof.

1. An isolated nucleic acid comprising a nucleotide sequence selected from the group

consisting of:

ca) the dbv gene cluster encoding the polypeptides required for the synthesis of A40926
I (SEQ ID NO: 1y | |

ob) a nucleotide sequence encoding the same polypeptides encoded by thedbv gene

(=218 cluster (SEQ ID NO: 1), other than the nucleotide sequence of the dbv gene cluster;
oc) any nucleotide sequence of dbv ORFs 1 to 37, encoding the polypeptides of SEQ ID
NOS: 2 to 3§;
od) a nucleotide sequence encoding the same polypeptides encoded by any of dbv ORFs
1 to 37 (SEQ ID NOS: 2 to 38), other than the nucleotide sequence of said ORF.

Hesd . ]6 # ” % ls wﬁm

No. 9 & RN 7| 0[8 Hud Rl SHUHIAA)
IIWEE)HS | US20110269216A1 N =2 EVERNINOMICIN BIOSYNTHETIC GENES
=30l SCHERING CORP LN Hosted; Thomas J.|Wang; Tim X.|Horan; Ann C.
US 60/175751
(2000.01.12),
US 09/758759
(2001.01.11), AU2790301A, US2004101832A1, US2005233414A1,
SMH FE US 11/021825 oz Ed US2009004649A1, US6861513B2, US7229813B2,
(2004.12.23), US7947480B2, WO0151639A2, 2| 3
US 11/739945
(2007.04.25),

US 12/875342
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S5t ]
everninomycin TZO| 7|X3H S BAS e B2 THS STl CHETO| WA Ex}
of 2ot Aoz, &7 stES 4 4St= DNAS 0|85t Wiz FHALE BIHAA 2HAH|
£ 4t HEE M3
This invention is directed to nucleic acids which encode the proteins that direct the
synthesis of the orthosomycin everninomicin and to use of the nucleic acids and proteins
to produce compounds exhibiting antibiotic activity based on the everninomycin structure.
The DNA sequence for the gene clusters responsible for encoding everninomicin
/I=8x biosynthetic genes, which provide the machinery for producing everninomicin, are provided.
Thus, this invention provides the nucleic acid sequences needed to synthesize novel
everninomicin-related compounds based on everninomicin, arising from modifications of the
DNA sequence designed to change glycosyl and modified orsellinic acid groups contained
in everninomicin. A Micromonospora site-specific integrase gene is also provided, which can
be incorporated in a vector for integration into any actinomycete, and, particularly into
Monospora. Thus, the invention further provides methods for introducing heterologous
genes into an actinomycete chromosome using this particular vector.
IS B2 ) . . . - . .
ele =1 1. An isolated polynucleotide encoding a polypeptide comprising an amino acid sequence
(=2l set forth in SEQ ID NO: 177.
=1 Ho
STRUCTURE OF EVERNINOMICIN (ZIRACIN) "
ORSELLINIC ACID — HO
GLYCOSYLGROUPS
cuzoue
tese @QWQ @
Me Obde
%) ¢l
O ™ grstLunic Ao
No. 10 & FUAHY 7| 0[8 LMz Rl SHUHI(AA)
CLONING GENES FROM STREPTOMYCES
o CYANEOGRISEUS SUBSP. NONCYANOGENUS FOR
SMEE)H= | US20090176969A1 H =2
BIOSYNTHESIS OF ANTIBIOTICS AND METHODS OF
USE
Huang; Chengjin|Chaleff; Deborah T.|Ruppen; Mark
=o0l WYETH aroxp 9 gjin| IRupp
E.|Stephens; Jerome
US 60/471256
(2003.05.16) CN1676607A, EP1477563A2, EP1477563A3,
ME FE S o2z Eg EP1477563A8, JP2004337169A, KR20040099138A,
US 10/844716
US2005003409A1, US7396660B2
(2004.05.13)

728X

LL-F28249 zletE2S dHdst=0 ofsts HHHMES 22spts TN R22EIE MES
=25t §4S 71¥5tL, 0| FRotL TSR FEMetE #FE HYSe Y=
SetES M=Eokes HEes MY

The present invention relates to the complete biosynthetic pathway for the formation of the
LL-F28249 compounds and, most importantly, the major component LL-F28249a. The

_63_




purified and isolated nucleic acid molecule encoding the proteins of the biosynthetic
pathway, which is isolated from a wild-type or mutant Streptomyces, is fully described in
FIG. 6 to FIG. 6-39 and SEQ ID NO:1. The DNA gene cluster and its expression in a
suitable host enable the efficient production of the highly active natural metabolites and
semisynthetic derivatives. The invention further concerns plasmids, vectors and host cells
that contain and express the novel nucleic acid molecule. Of particular interest, the entire
biosynthetic pathway fits compactly in three plasmids, Cosll, Cos36 and Cos40. The
invention also concerns the purified and isolated biosynthesis proteins that are encoded by
the whole DNA gene cluster. Additionally, the invention involves a new efficient, biochemical
method of preparing moxidectin.

1. A purified and isolated nucleic acid molecule encoding at least one protein of the
biosynthetic pathway for producing an LL-F28249 compound, wherein said nucleic acid
molecule is isolated from an antibiotic-producing wild-type or mutant Streptomyces.

¥Ry 24
26. A plasmid or a combination of two or three plasmids for cloning the nucleic acid
(=2l5h molecule which encodes the proteins of the biosynthetic pathway of an LL-F28249
compound, wherein said plasmid or combination contains the nucleic acid molecule that
spans the entire biosynthetic gene cluster and encodes type I polyketide synthase that is
responsible for producing the LL-F28249 compound.
The F-a Biosynthetic Gene Cluster
BBB;?B BB B B BB B 88 B, BB EEB B BB
BBB? B8
Cosmidt4
@8 BB B B BB
Cosmid!1
] B B BB
[HEEE Cosmid2
B B @B B8B
Cosmidd0
BBB 888 B BBB
Cosmid?
BBB B 588 EEB
Cosmid36
B B BB
FIG.1 el
No. 11 & FEUAEY 7| 0[8 Huad Rl SHUHAA)
S-OMH = AMHEIRH SHEBEA me t K SFAF U
S (EE)HS KR20110083429A H =2 - =e
O RRdElz Zttts Sd=2 5718 =42
Egahd FA|AL HO| 2B E 2 gELH US| =E2|RSU OIS RET
SMH = A Yzl 3 —
HUEsEY

S5t S :
S-OtH| = A M| E| 2 H (S-adenosylmethionine) 288t metK SF X0 26t Ao Z, 47| metk &
JERx | HA Y 0 wH CHES RBMREOR HRsts YUBT wH 5718 Z42 L 01 0|8
S5HOf MZE LIEIORO[Al nMMAFE 0|83 SdEFE ik HHEES JHAI”
¥ 2N | HIF U
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Neg#s 20| ool A %EEW@QEEWEf%%%EQEaES@MhQWHQ
VS

|I°J mjo
_I.

I (S-adenosylmethionine) 4

(=22 g€ 10]
H 1o M2 S-otH| k=AM E| 2 H(S-adenosylmethionine) AMet4 metK SFA = O &
CHES RRYECR aRdtes Y22 2o 37t d=.
700
600 -
B
500
£
= 400 |
‘9
_ g 300 -
CHEE=H™ -
® 200 -
=
100
0
w P C1 Cc2 Cc3 c4
Stains
No. 12 7lE FUXHS 7|2 0|8 YMd R SAHI(AA)
AEfOrO[al A29t O FANE dists WE A
SMES)H= | KR20090005436A H = = ° es =
N ESI s
S| Y A= AE2 A 00| Z[0| 20| | d S+
=90| =AIS|AF | L El gD X =
= T—|9—| I' '” = =2 o |' _6|__4|OE|"A
W02009008664A2, WO2009008664A3,
A = = oz £9
W02009008664A4
e

S5t S :
o= =22|ZA0|E HMEH, 53| ZEIDO|Ll(gentamicin)e| detd |REXE M=ot 2-
1= ax |2 A| A EHELRI(2-deoxystreptamine), a2 O0F2l(promamine), OtM|Elmt2 03l
7|l&=Qx
(2'-N-acetyl-D-paromamine) EE= ZEFOFO|Al A2 (gentamicin A2)E O|Z=F0|A MAtSH= &
o 2ot W8S THAIR
g+ 1
H7g M | AEIDO|AIS AISHAISEHR| X} gntB, gntA, gntP, gntZ, gntD, btrD, kacA%

I
i
0%

ot EtOro|4l, T2 02l (paromamine), 2'-N-Of

2-H| S A| A EHEHRI(2-deoxystreptamine) 2 2 0| &

%

Mgl mr20rol2'-N- acetyl paromamine)

offl 18 & UHE 15 o|ge =22

= OL-
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g1 71

ZIEIDLO|AE AMBHESHX] &= O|F=F0 XXt gntB, gntA, gntP gntZ, gntD, btrD, kacA%
neoleZ  Xjxgtstol  AE(OFO|Al,  HmHEO}QI(paromamine),  2'-N-OfM|E  mHz0OpQI
(2'-N-acetyl-paromamine) 3! 2-0SA|AEH-EIDI(2-deoxystreptamine)2 2 O|E0T OF &

MEE 15 oj4o| BHS MAtE Y,

* ®
o0
ol S p PS—
60.00 80.00 100.00 60.00 80.00 100.00
100
100 |
c) d) |
T ®
CHEEZH *
= 61.42 59.77
) IR | " o
60,00 80,00 100,00 60.00 80.00 100.00
7477 100 75.44
o ' n
|
® ® .
Sa91: e e e
5095
0 e —_— [ e
60.00 80.00 100.00 60.00 80.00 100.00
o §& AlZHretention time) (#) | §-& AlHretention time) (#)
= S MAIHS |= 0|8 ki ool S| (AA)
No. 13 7|§ ‘ITJXEcijEOo diMT FEf ZA[AA

OOl =2 2tO|ZALO| =7 S HH|0f ChH

SMES)H= | KR19990074514A H =
CHRILY S X1t R T A
SgorE
84 2yxt FYFT LSS UM F AT

FALAIMTE

SMH = g8 22| S —
SRELERS
Esmts2 :
AEHEUZHO|FA I AEFSA(Streptoalloteichus hindustanus)2| AKX DNAZEE £2|
El ofO|.-=2t0|2 AIO|EA 4H ol CHsH CHMWEE XIEste |REAL 128H HAL=
728X ool 4t MY, ®7|9| TS X|HSts |KTUXE Zgdte MY E2tA0e 8 A
2 YETSE O8I0 #ot AR, ¥V FAPXE S it 7F0| ZLEEN A
o =88 J7MIZ = UCts WEES WAl
7% 1]
78 24
AEHEUZHO|FA SIGAEHHA (Streptoalloteichus hindustanus ATCC 31219)ZHE £2|
(=8 o 2t 22 F7IMEE 7HX|= Of0|.-22t0|Z A=A 2HEH|of CHel CHMLH-dE XI7gst
= ST XHnbrB):.
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Stall. hindustanus ATCC
31219 TAM DNA

l

pl) 702
(sulti-copy plasmid)

l

L2 21 gay
N 4
2 2
CHEEH yuas
(S.lividans)
14~ 3@
(12 AEWE 20um/nl)
22232
(5 2 2lnjol 4l s0uewt)
AEPWEDIO| A BUEA 1326
(pTRN31)
- 14 J12 SERHE 7|2 0|8 UM Faf X (AA),
. =
HIZZA 0|8 i Rl S| (AB)
~EYEDO|HA OlO|ElaAz2E 22|t
o A0tH =AM EIRH Wetd 24 |FFXL O|F
ZINER)MS | KR20060086924A = - e=e m =
Zosh=gsdEy 8 0|E 0|83t Z2|AHEE
S 2 Mol Chpu sty
7 o|2oj 0| X
zglol "“J" e 27141801
TABA
oOMH =X ole Yz E3 KR100848599B1
Y S8 24
S HIES !
AE-EDNLO|M|A O O] El 2| A(Streptomycesavermitilis) NRRL8165ZEE £2|oF o|A-0tH =
HOE Y 4y 2485 IS RUAN &t Aoz, ¥7| REXE HHEOH-AEYME
728X OROIM &~ MEHEQl pWHM30| S 2Jot0] pWSAMFE M3l 0|8 7| #F A £2E
I EDLO| M A T A| A A(Streptomyces peucetius)Off HE Q6] HESH HIYZAPH & 2,
HiZH =2 )M it e =N SZAHEE SUE=EE YLt WHE THAIR
Hag 1]
AEHEDNO|M A Ot D|E 2[4 NRRL8165S| MEHS 2 L= 322 J[XE= Of2-0H =
HERH Hehd 248 AYst= R ORFE FHE E2|wS2REEE Y78 UH
g 24 | WHO| &Yt MEEs AHZE wHHE.
(=5&eh Hae 71
1) H 1o LHHEHE AEHMEDO|MAL 50| EZYSt= HHA
2) B 10)M HEASHE #FE XS H{YAN HiLSE BHA R
3) EtA| 29| HiYAo 22 Z2(HEE FIEEHS st tHAE EZESt=s EZAEE
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=2l YLy
—» R
S. avermitilis v
chromosomal DA (Dm==(D
1.4 kb, putative
full SAM-gene.
Qm -
PstI/EamHI Pt "o ! pot1, Y som
L,gmo,, 4/ 1.2 Kb, putative Putative full SAM-gene
C?RF SAM-gene « 4 Kb)
EH:H:EE PQESAM. Enzymebumng L'wm"
Bluescript | e SPH‘ /Pst
(2.9 kb)
Enzyme ug na _ame
PS”/ESMHI f
Pt L B2 1
ugano r'd
2'¥+
=
(4.1 kb)
N 1s e FUXHA 7| 0|8 YMd R X (AA),
0. = x
Bz 0|8 Hdd Faf 2 dH|(AB)
E2E010[ M A OFA|C|AZFH|A OfO|E|MM 49003
SIHES)HS | KR20140021083A M = wefel 2d2A /UL 8 I8 ol8% gd=29
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OXICHARAFE AMAF X tesK QAL
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No. 18 7= HIYZA 0|8 WM I lH((AB)
A7 32 OIS B BW L OjYE BHE
ZjEE)HS JP05286990A X =2 ce == = "° =
0|83t 0|22 2i0|E 2 SHQ| M=
MELI SEIKA KAISHA GOMI SHUICHI, KIKUCHI NOBUE, MIYAJI SHINJL,
sael LR}
LTD HARA OSAMU
oud F% g 22| 9 :
Y S8 2
S HEE! i
OdE gztof ost A DI3ZE EH0|E 2l SEO| 35t Ho=Z, OfO|ZEFEFEA|AOA
mSF2748% 8 0/85Hn B0l D|MB0| 0|8 + U= FYBL WRE HYI|Z Yalx
7|&282X% 2 Otojdle] H7t Hi¥2 o, oK HYESEEH EX =&, M7t AIEFZR0OE
#H 52 0|835t0] 3-O-HEMH7I £ oAl A B 3"-O-H| &7t £ 0104l B2 Ete|sts &
7| SEEE HEEH2 AR
E7% 1
Ch2ol LErAlD) [2 1] (A%, Rl12a-L-megosaminyl?| U1, R22 =4 A} s OfME 7|
sy | OITDOR B le 3B E= 3 ezl Sy + 9k 23
s 2
caey | ETE
OtO| A EtE FA| A% (Amycolatopsis)0f =ote HM7o| HIZAIO| Ofz2|AZ0H0|AE M7tsta,
O HjgEoRSE H7E 1 J|Ko YHADOE B FE 14 Y (jAZ 2loj= A 2XS
Dot g EFOR otk N7 14 AR BAE Fo|S Y 2W| HEH.
CHEEH
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A 0432 2to|E &M 23 SF2757 22 ¥ 1
SMESE) = JP06056875A = ce == = =
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MELI SEIKA KAISHA GOMI SHUICHI, KIKUCHI NOBUE, MIYAJI SHINJL
= ety
LTD HARA OSAMU
M =g S e 59 -

728X

sRote HY7IR HiYsD, o
A HYSERE 87 =54, ct2(stof
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EXFAl C45H75NO179| Al SHM 2 SF27572 RXsle W9 e JHAIslD g

0xt
-1
00k
Ar
1x

I
L
0%t

72 GIIEM of2fet &2 SHE HXl= SF2757 2F Ee= O AotHE0| FHESHA = 27|
A EE JIIMO &g 1) M U FehHAM 23 (2) A :C45H75NOL7 (3) DA AHE
(SI-MS) : 902 (M+1)+ (4) ZSHM & : [a]D23= -124°(c 1.0, CH30OH) (5) XtJ¥ S

2 Amax nm (Elcml1%) [MeOH]: 230 (363), 265 (sh, 20) (6) MM QI S AHE
cm-1): 3484, 2945, 2936, 2842, 2788, 2727, 1732, 1663,1456, 1429, 1412, 1375, 1364, 1335,
1300, 1275,1240, 1163, 1121, 1084, 1053, 1013, 997, 928,864, 841, 808, 787, 733, 710 (7)
1H NMR AHEZ (400 MHz, CDCI3) &(ppm): 0.92 (1H, m), 0.96 (3H, d), 1.21 (3H, 1), 1.21
(3H, d), 1.21 (3H, d), 1.22 (3H, s), 1.23 (3H, s), 1.26 (3H, d), 1.29 (3H, d), 146 (1H, ddd),
1.76(1H, dd), 1.79 (1H, dd), 1.94 (1H, m), 1.99 (1H,dd), 2.03 (1H, dd), 2.15 (1H, ddd), 2.15
(IH, m), 2.25 (1H, dd), 2.29 (1H, dd), 245 (1H, m), 2.48(1H, m), 249 (3H, s), 2.50 (1H, dq),
2.61 (1H, dq), 2.73 (1H, dd), 2.80 (1H, br dd), 294 (1H, d), 2.95 (1H, d), 3.22 (1H, dd), 3.26
(IH, m), 3.28 (1H, m), 3.53 (3H, s), 3.53 (1H, dd), 3.59 (1H, dq), 3.86 (1H, dd), 3.92 (1H, dd),
3.99 (1H, s), 407440 (1H, d), 496 (1H, br d), 5.02 (1H, ddq), 5.07 (1H, br d), 512 (1H, br
d), 5.56 (1H, dd), 5.81 (1H, ddd), 6.07 (1H, ddd), 6.66 (1H, dd), 9.64 (1H, br s) (8) 13C NMR
AHEH (100 MHz, CDCI3) &(ppm): 2009 d, 173.8 s, 1698 s, 1368 d, 1333 d,131.7 d,
1244 d, 1039 d, 96.5 d, 958 d, 84.8 d,789 d, 77.7 d, 764 d, 764 d, 749 d, 731 d,71.7 d,
699 s, 694 s, 69.1 d, 688 d, 686 d66.1 d, 660 d, 624 g, 423 t 420 g, 420 q4l1 t
410t 409t 372t 310 d, 300 t286 d, 276 t 256 g, 254 ¢, 203 g, 19.0 q,182 q, 17.5
q 149 q, 89 q (9 8dd : ERZEE, OfME ZMOE HIES tHE =220 7tE2E,

8 = A €78 #2200 =§ o[t (10) &Z2|E, tE, 82 FE: LZeY =2
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o. =
HYZZ 018 NP S FUHAB)
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T
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2-OtH| A HE|RE detd 248 AYSts FTA A O|F s |9I AV FFREH 2
ZIAEIE SUESEE CHFMLMSHE S| &St Aoz, FHESE AEMEDIO|MA OfH O]
72X 2|2 NRRL8IGSZEEH Of|A-OtH=AHERE Metd 245 2T P SHXE HHH|2|0F-A
EHEDNO|MA HMEHRIEC pWHM30| 2250 pWSAMFE X XSl 0| UHHEHE A
7] #F S AEHEDO|M A IHA|AA(Streptomyces peucetius)f| TPEESIA|A ZC|HEIE M
=22 A5t o 2510 THA|R
Hag 1]
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AL 24 HERH detd 248 AYSe || ORFE FHE ZZ2|R2EIEE 78 LH
HEO| HUSHY MEEl= HEY LUHHE.
(S
H7g 6]
Al 13t WHHEE SUHHE BIHEH
T
CHEEH
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No. 25 7l1& HIXZE 0|8 WM e ZAX (AB)
00|32 R L AT} 07| AZa} ssp. ZE|HA|AR
2NEE)HS KR19880011338A X = EgtA0E Y Mg SHHOIN 3ot Atz
2AQA
AMERICAN glolel Ofo|E BEAAEQSA HOEL B |AH
sol0 -~ 4[]8l Or0|2 foll=7 HE{L] 2{=|A
CYANAMID CO Z=ATAT| et
AR242767A1, CA1286693C, DE69034194D1,
US 7/022455
MA FH (1987.03.06) oj2z| 3 | EP0182152A3, JP2791028B2, NO172938C, SG64329A1,
o US4613594A, 2| 1307

IL-E 33288 SgiN2t 22l g R HMYHME Gtz Y77 OO|AZR A EE} 07|
1= ax 2 ssp. HE|HALZRE YME BAQAS JfASHD o, &7 YiddF{ DR4GE E
719X
o, 2 82 8 BY|gE0 HES g/E gRe 4 HIXSMM 27|Hez gaAl7|a,
O|2HEH HAQAE HPA|LCEN BAQAE MM HHS X I
B 1]
Z3jAD|E pPP4(ATCC-67343).
(473 4]
Host O3 22 e AEAt  Of7|=2X2F  ssp. ZE2|HMA|A(Micromonospora  echinospora — ssp.
o o
calichensis)DR 46(ATCC-53591)& EtA, EA 24 Hl 27|9E0| MAESE S 96t =M Hi
(S | K20 S7|HOR LHAF|D AHORZEE HY QAS EIA|ZCEZN MME B 94
g1 5
Bt EHa S 8 BI|EE2 33 SHE Rdte SEHIXIOM 271 Hao o3| 2
Tttt Y22 Heh @48 MEdY = Us, UdE OIO|RAZR L AZEL Of7| . A2} ssp.
Z2| M A|A DRIG(ATCC-53591)8 &L dt= HIYE
f
I
CHE = B 1

_79_




No. 26 7= HIYZA 0|8 WM I EH((AB)
DfAZ20|C SABH, 10| DjMBY HELY, L
ZWEE)HMS | KR19880003010A A = ce=s c= c= =

9| YNEML| &

PAEH LE 59 Z2a|S2(of ZhC||47tE}
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t=E||2|KtE YR E RE|GEHEE
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S DE P3629063.7 A
(LG I E ?6 -
Tes TS (1986.08.27)
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0xt
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00k
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0%t
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= oF AEZEDNO|MA F(Streptomyces sp.) Y-84,30967(DSM 3740), L= 19| HEF
=SAHOIN T2 StLHE 27| =5t0, pH 6 LHX| 7 8l 20 W{X| 40°Ce| 2=0f A, EF

A Hx IEE 77 SYGER U ERo maf 0FALE Frote SYe YK B
AL TMHE RIIBOIZ FEAZ|ALL HEAAS SHYL= N

e

of A Z=A[7|2, BIFOIH
ota, O|0jA BOf ===
=] [m]

2l % HHee EMUoZ 5lof, FEA(I)Q 3t

d+g 6l

2k-F 7 (Gram-positive

CC

E= EYs A=0EItD Mesto] = 2Fo| IMEE slgES

gEs M=Zote 9.

bacteria), DOf0|ZZ2}=0fmycoplasmas) I HE|L-OFO|M|H A
(Actinomycetes)0i| CiSEO] Z&3t= M2l MZE fI%t M1ToM HelE FZA(I) 2tL=E2

AEREDO|MAZ Y-84,30967(DSM 3740).
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|z ax| =R 2ogdE A= HE-13-2 FFILIOMN|(B-1,3-glucanase) 245 Z Gt FTAL &7
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REUXE Zotole WHHE, LAMHEI CUE AETEH, FETSHO| s HAE HlE
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HE-13- 2210 EE el RUNEE 2E NES BN C

A7| YR MEOIMO| BIE-13-22IHI0LN EHiTEo| wHg Qs B,
A7) HIER13-227ILIOM BiTo| wHE MEE 23 3 AN €ofT
853t o o

47| 85E ch

ZeotE,

Mmenlrre

L
=
=HEEdE d= HIE-13-2

FItLIOMA 2| M= Y.

ey

b

n#o| [

r=} ol

ot
o
2

rir

HIEH-13-2 F

acagtcagtcggaattaatctggaaaac
1 ATGAACGCATTTACATTTCCCCTACTTTTGGCGTTCTGCGCCTTTGCCCACGSTGCATGG
"M N A F T F P L L L AF CATF & H G

1 T c A

61

21 VLD WETDTETFNGGNTULATDTRTWNTFE
121 TTGGGGTGCAATGGT TGGGGAARCAATGAGCTTCAATGCTACACCGACAACAGAGGTGCC
41 L G C N G W G N N E L Q C T D N R G A
181 AATGCC! GGAAAAT TGGTCAT

66 N A R Q ED G KLV I S AV REUWM®WGTD
241 TT. CAC T
81 G V N P D K E F T S A RMT T K AN WL
301 CATGGAAAG! Te
101 H G K F E M R A R L P K G K HL WP ATF
361 T T TGATATT
121 W M M P 0 N S E Y G G W P R § G E D
421 TT TCACTTT
141 T E Y R G 9 K P ©Q 9 I L G T L H F G A A
481 TGGGACH T TCT
16 N G DAGTGARTIDTFGPITDTF §A
541 GATTTCCACACTTTTGGATTGGACTGGTCCCCTGATTCCAT TT
181 H F G LDWSPDSTI 0 WL D
601 CAAGTT TCT ‘CAARAT
200 Q V Y H T E § L Q R NF WD G V Y Q
661 TTTTCATCATTT TGGT GGARACTTC
221 G S PFDRKNETFTITILENTLA.YG N
721 TTCGATCC TT
241 F G GE B F DB S E §DGWATEKNTFE
781 GTTGAATATGT 'GGACGT GGAAT
261 V E Y V K K W T W N
841 aataaa gag
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O M SEH Xz AIE

A= AA DA FEAFL] 43%E 2AEHH, X 2003 FE 20073
7HA1 o] AA FAA AT EE BT -3%9 A= 7153 vk Ao
2005~2008F Fo 9o A A APYF AAEL -23%E FERI} T
2, ol FAA Aol vl A5 e S AFEol Al
H ol o) Zol siEsly] wEd

120 CAGR 20052008, _5 s

11

100 -

80

'05
<19 27> A YA /\];g;f ) 0:1_1:]_;_27]_3_
Z*]: Datamonitor, MIDAS sales data, IMS Health, 2009.4.

- 3 A AL AT 2%(CAGR 2009~2017)9] 5% A4S & Aoz A

[{5mn) @ Cephalosporins @ Flucroguinolones gy Macrolides and similar g Others

14,000
- T 1 i,-lf 1 1201 13199 13071
12,000 | [ -
10000 | (338%) (353%) (963%)  (378%)  (389%) = (39.6%)
6,000 —
CAGR 2007201,
2000 |
2,000 |
0

'07 '09 5 13 15 17
<719 28> HAA FAA AR 7E
Z2*]: Datamonitor
ge ‘IH o}AJo} A EAPA| A|Ao] 130 &
o

sl
o, 421129 28, 266%)F 201002 =

- AA G AL AGEE TR
b 9l

21(30.9%) & 714 EH|ES 2|

ol
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2, 23.7%) A9 A& B Fo]

Hir

o
-

(k91 HiRt e, %)

o2 vEhd

2HEl of 2[7],

8%

T NI ks
oFAlot 13002 30.9

rH 11215 26.6

R L 9982 23.7
el opw |7} 3450 8.2
TE 2159 0.1

o} 2] 7}k 1708 4.1

S Aloho} 587 1.4
AA A 42104 100.0

Z2]: Icon Group interntional Inc. (2010b)

<19 29> A A AR A&, 20119

- AT S 2 A R&D ol ZeEtelo] Frtsks FA0IH, o= 1, 24t &
Al ths WS Hole Mz WE oyt etud A et 9
A e Baido] tFHA7] W

A ATE

490 v 2] o} o]

F9

WA o

ol welgolst tehbrA F2 Aloks s

g, 10d A7 R&D FEATH] $hujl KA 7ko] Zo]57] wjiold e
- 28y R&D FAZE AQEAA Yehd Rargos 7E FAAC da S Holt TUE TH

o] 5}

2
kI

2 U] AlErgles o] 2R1gk AR AE wEA Frbshs FA19
- ;A= A5 oA A"o] ol AES

B7HHQl oJekFow zEsta

Ay 49 Ao g 1 RAoR AYEE doE o shtelnz G4l AFEe das] wot
PER HAE AST AR n)

($mn e Vo ifloxacin ( Avelox, Moxifloxacin generic)

it Daptomycin (Cubicin, Daptomycin generic)

1,400 : : : : :
sl | iNeZ0lI (Zyvox, Linezolid generic)
1200 | Fiperacillinftazobactam(Tazocin, Fiperacillinftazobaciam generic) CAGR 6.3% (2007~2017)
_-_———l-____l__-_-.
1,000 t
800 |
CAGR 4 1% (2007~2017)
600 | P
g —
400 | Y - CAGR 10.6% (2007~2017)
& ]
= M-S
200 | R .
0 ; . . . CAGR 7.9% (2007~2017)
07 '08F "11F "13F "15F "17F
<19 30> HAA FAA FFE AGTE TE

Z%]: Datamonitor

CAA A AR ATt ARE 2% FAET glon), A ARTFRR
GAA Aol A 2 olgel Aol ol

A3 A Al7e] unmet needs 7F HASIAL = AAY

oo 2% A A

_85_



A A%

A A

] Az 29 6,2005 A9

A AT

1

‘_OO

Ao,

?_]__

FAA A

2

_maEkA A

7187}

M =&

-
T

714 ol A

_86_



O =W S Xz AIE

- U AL E W8 dAF FAolo A 27] NIHIE FAste] Aleke
HARE =] Y= Aol oflgt 459 dAHS 53 HF dAF *3401
O 522 2FAskH, o] =_ls AF9 life cycleo] #aL, Alef7HEFA}n]
U= Aoz oz Fujugo] vFo] Zon w3 EsAOR EEQT_— °}
g Ad oJefF o Hs| FI7bA 2 FFrIRko] Hefslw AW tgFr et
Ao g <lg] oFFE GA TEZE A4 AARZ 1 AFo] AR Ho
A= EAo] A+

- =W A A 2015 71 1% 30009 W2 AR glom, kA 4
HE AAA FAA AR F@dsts A TR FAHL eSS

st e

(I:IHI:I :l

1,400,000

1,200,000 |
1,000,000 |
200,000
600,000
400,000
200,000
o ' ' | |
' ' ' '14 '15

<9 31> =uf FAA AR
2. AALR 20159 03L 7)AF 2, 34 A8, g$sie AR A, AAYR 20159
03¢ 71AF 23 2 AT

- U A ol A A Aol ZpA S HlT2 A o okE A 15%
FZOEA, o]l= HAA FAHA AF HIFA3%)S A AIsE Ao
A=y ook &AMl EAS PGt B A
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HA =ZEH AME
<9 32> AA B =ul FAA AR B
A4 AF71EAH B Y1999, A<, 2006 A0S R AT

HARA =R

o

o A+

- QAEH ] A A

= O
HES

=L ZEH ME

dkxo] w2 2010~2012'd Abo] ol A ]
F#(DDDs)2 PIuaA F7hsk A,
OECDol| 43+ 307]=22] A Al 289} HlwdtH o E =&

3 wid A

=]

T

A&

fols }\g A

)

[¢]
o

X, 20099 28.6%, 20103 27.3%, 2011

26.2%, 2012'A 26.1% S 2 VFEFSEIL, 2000 & eFRY o] & A A HE o)
A&H o2 HAasta oy ox3s] WHO #AAX(23%) Rt =& 559

<

=<

5> U] A= FAA AR

(&+9]:DDD/1,000' /day)

T 2010 2011 2012
AHE-F 27.1 26.6 27.3
A o] - 0.3% 2.9
A 20129 % ojokE Amg Bl ol A ASEA, R AAS A
* Q1+ 1,000 9] Ale] Angk FAA && DDD(Defined Daily Dose) ©91% 3hats 57, A AME=F 524
7} 24.70]8kA, Q1T 1,000 Ao shfo] A ZEFoR 24.7HES HElthE ovldl, A=EA: BA

BHAZFSE, 2009

<3# 6> OECD 7I= A= JAA AHE=F
(&+9]:DDD/1,000% /day)
=7} |l 7] o] A= Ry = F EE29o] =54 [ f=k=1a=t
A-8-=F 24.7 23.8 23.8 22.3 20.1 14.2 12.3

* 200613 7|5, OECE =7} 5 & Z7bsybo] A=io] @] ARg3e Flsta o g9 1670 = 7ke] o
THEL 21.3(Ha 27.2, A 12.3), ABREA]: BABAIER 2009
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O A Algel gt

- 229 AFAES FAATE AEHR] e AgTE Ao olefo] kEnH
= ol = A MEe &5 sigtoen, A A 3 ARE
AXN7] W Zoll oln] AT Aola Hivnte] 27} Yokd ol =2 d

A AAA FAYA vpolzEhl e B3 A

- F2 STt olele Uel FFPATL0NA FAA AT o) oA g
of Wol FAA} AAHOT Aol U F Ax 187 BA SRS

- AAZE 1935~1968 Alololl &= 142% 9] FAYA| 7} MEE Qo) o] F 4537 5
o] AAFro] AEEHAT, 19873 o] Fo= ME& AGe FAHA7 Y
Q] ¢ktr) 2008~20121d o 270 2] A A ko] 52l-S HESES

- 153 1€ S22 A A A Merck)7t FAA T3] Al 78] 2 E (Cubist
Pharmaceuticcals) & 959 &0l 153t H 3, MRSA 53 22 73 uHg gl o}
of gl A Tfolzels SR e} F =2 A A=Y FA
Ao thdt 2 o] B

=) | ] ‘,

1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s
<79 34> A NE I
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- EE WY EAPEAE (CDO S BAA WA e Gte] & B
=9 ool Fa) 3 utE g ofo] 7+ = o

2 Q) Agss a4

AF A4 AN LS 2009 Do) o]

- ovln} EAE FAA A I $HE EYS
AZe FAA AL A SJUMEIR A3, o4 Z0) 5 thzh
vlestel AL gl AAY

Chart 1: Resistant Strains Spread Rapidly
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1980 1985 1990 1995 2000

Source: L_ent

<79 35> AgAd o+ DA A&
O 2HaX AIZe| Oj2jet Ol JEo| X s

- AlA FAAA A2 2010 JA oF 4209 & 2] ($42bn)oll o231 3, AXE

i
E o
AAEL 4% 2 FAEHT S

o)

- 38y FAA AAFERD O 23 AL AR A AA A =
e AdAdolal o]= sl o] A9 unmet needs7t AL o, &
A FAA AL N2 X 8oko] Q3 AAHo|l1, A AFMT 7Y
A= MEE 7137 2 Aoz Ay

oo Z= FFANME AMZ= ffo“ﬂ AE MEst= v 45 ALAA S AP st
I A+ AAoH mH=9 A9, "u=9 Generating Antibiotic Incentives
Now (GAIN) Act of 2012+ A4l $HEES qualified intellectual
disabilities professionals (QIDPs)= A3l T W& FDA A A7} o] FoF]
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M 5dzte] FUF AAEHAS JHAA SR, ZhEkeEd WA A
(Carbapenem-Resistant Enterobacteriaceae, CRE)¥} extended-spectrum £

-lactamase producing enterobacteriaceae (ESBLs)7} QIDP tid o= A A
A

- Antibiotic Development To Advance Patient Treatment (ADAPT) Act of
20132 7] FDA7F A& #¥ste 59 74 (life-threatening infections)
PRl is) AL 5ol HARORE HME YFES 8

- v BAEARE Absl AEoofEHdd 7/ = (Biomedical Advanced
Research and Development Authority, BARDA)®| 7% A #| A& AT
719l Achaogen®] I&F=4 v FAA o $60m=, Cempraol+= $58m
= AA3 Bk AN, HIZoe T FA oY FAA ol zEle FAll

e ZzaUs /qsg stF = 1 o7t A 2013Lﬂ GSK&| a3 74
= gere AAR v g

O 8 24X MZFol SHT=0 WE Al JH Y
- 199 FH F2 JAA AF 537 vtmEo HAF o= AFHATE A

&9 kA (Levaquin), 3folzbe] zbo]& 2 (Zyvox), oF~EbA|U 7™ gl (Merrem), Hho] <l

<X 7> A EFvR 2 SA9H

v 9 g8

2004 | Ciproxin(2004d E3|%ts) Spectracef(2004d E3|wg)

Zithromax(2005d E3]9t8)
2005 Biaxin(2005d &3]yt E)
2007 Zosyn(2007d E3|qt Tazocin(2007d E3|w=R)
2009 Vibativ(2009d %7\]) Merrem(2009d E3]9ts)
9010 Merrem(2010d E3|9Fs) Zeftera(2010d =A]) Tygacil(20108 A

Zef tera(2010d &A])

Levaquin(2011d E39t5) | Tavanic(2011d E3WR) Cravit(2011d E3|w®)

92011 Ceftaroline(2011d ZA]) Vibativ(20114d ZA]) Merrem(2011d E3|7Hg)
Ceftaroline
(20051 EA4)

2012 | Doribax(2012d E3|3tg) Tygacil(2012d 53| 71)
2013 Zeftera(2013d &)
2014 Avelox(2014% FNER) Avelox(2014d E3|wtg) Avelox(2014d E3|wtg)

2015 Zybox(2015%

© L
_l1m Jim J1m

ute) V1bat1v(2015Lﬂ =AD)

2016 | Tygacil(2016d E3|wts) Zyvox(2016\d E3|wtR)
2018 Tygacil(2018d E3|wtx)
=] Datamonitor, ™ 3-F A A A EH
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[0 2 Key player 4

- A A A R ARe AA S e AEe =S
A (Levaquin), 3}o]#F] A}o] B2~ (Zyvox), ot~E &AW 719
Hiold A o] ofHll E 2 (Avelox)©| 1L, 2006~20089] wiEH - 3sl7]of 2

o

™

L
ai=)

<

I

=

=

I

£

- EE R lew ot oldk FeA AR HE E AHES

AAFIL &

<% 8 T2 A w9

(9] wgree)

. . Sales
Brand Generic Compaies 5006 2007 5008
Cravit Levofloxacin Daiichi Sankyo, Santen 1002 1260 1903
Levaqgm, Levofloxacin Johnson&Johnson 1530 1640 1600
Floxin
Zosym/Tazocin Piperacillin+ Wyeth 880 1200

Tazobaclam

Avelox, Moxifloxacin Bayer, Schering=Plough, 822 962 1100

Avalox Shionogi

Zyvox Linezolid PFizer 782 944 1100
Augmentin Co—amoxiclav GlaxoSmithKline 1055 1060 1080

Merrem Meropenem Astra Zeneca 900

Zx]: Z}A} annal report, -8 5F2=5H(2010),

- 2LOIXI, XHOI1S Allinezolid)

Datamonitor A5 W2 A3 49 370098 =9 wi&& 753 3}
o] zo} Aol & X (linesolid) = 2017 7FA] A4 4.1% % ARAE Ao=w A

o
FEIL e

ZYVOX®

(linezolid) injection
(linezolid) tablets
(linezolid) for oral
suspension

- HIOI, OI&!=S A(Avelox)
Hio| A Ale] ol B »~ 0] w|&L 20099 79959005 2 oA 20179 10250004
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