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| NVENTI ON The present invention is directed to a novel Legionella

specific antibiotic ALO72, a novel Streptomyces sp. AL91 10 producing the

same, and a process ff gy r9At ' MO i Oer BACKGROUND
OF THE | NVENTI ON %Egggﬁg{awgngﬁo%ﬁ?ralc vﬁﬁﬁgipﬁglgéusal agent of

Legi onell a infecti onPs,-MlEGRﬁOIRI(}\A\/NISd\{]CCdBRE()DUCEHiI@ﬂFiIiIDﬁB'l gi isease or
Pont i f . Si I a s, first | { | I | adel pi a,
USA it has been ol EABTO TS ANY a0 BRQEESE FoRcios of

Legi onel l a were mad [ atd and environnments in all parts
of the worl d, i ngﬁugégpg%yﬁszﬁﬁa%d%%%gﬁg nore speci es were

identifiedg Legionella pneunophila is one of the pathogens capabl e of
causi ng pneunonia and it is presuned that 5% of t he occurences of

pneunoni.a ar eFAELDoQRgTEE! IN VENTEOMNphi | a. Legi onel I a pneunophi |l a
grows in air-conditioning cooling towers, water service pipes, drain
pi pes, etc., and infections are believed to occur in respiratory

The present invention is directed to a novel Legionella

specific antibiotic AL072, a novel Streptomyces sp. AL91
10 producing the same, and a process for producing the said
' antibiotic. '

BACKGROUND OF THE INVENTION

15 Legionella pneumophila, which is the causal agent of
Legionella infections, has been known to cause
Legionnaires’ disease or Pontiac fever. Since the bacteria
was first isolated in. Philadelpia, USA, it has been reported
that many isolations of a species of Legionella were 'made

20 from various patients and environments in all parts of the
world, including the USA, and 10 or more species were
identified. Legionella pneumophila is one of the pathogens
capable of causing pneumonia and it is presumed that 5% of
the occurences of pneumonia are due to Legionella

25 pneumophila. Legionella pneumophila grows in
air-conditioning cooling towers, water service pi_pes," drain
pipes, etc., and infection-_s are believed to occur in respiratory
organs by inhalation d_f contaminated aerosols. In July, 1984,
criticism was caused by the s.urpri-sirig fact that ill-defined

30 symptoms of pneumonia which occurred in patients as well
as medical teams at 'intensive care units of Koryo Hospital in
Seoul appeared to be caused by Legionella species.
According to a result of investigation completed in 1985 by
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organs by inhal ation of contam nated aerosols. In July, 1984, criticism
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WO 96/ 08460  the Natlonal Health Institute, at 1 t 95’92”3?%"0931’]1& ti
t he Nati onal Heal th I'nstitute, | east 90% Ofeagl r-conditionin ! mc%%Fl ng
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of the isolat qsiebeaneual spevtés and ogentdf itAd ASolaR8dORS R ITH WIREEl 2.
An addi ti onal i hye Bg hlon leted b the Nat i onal alth Institute
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in naj or daFPééﬁF Slﬁ'a ¢ RPAEHY O PRIy oD @8d4dbignal Pusan,
Daej eon, efc. ,mbtﬁsmegatxbuﬂezmdlw Etﬂsbelihe M¥8tional me/aiahemémﬁt@?a% of

the isolated Legionella e cl gssi d t.0 Le |oneIIa ne, Ila
serogroup 1. g %%5158 {&?’1 c§°“§’d:€ﬁ ﬁ?/ L]r

qui nol olnle Hamsah; dzlaﬁpeomuehcasbegﬁ?m r]#rf& &ﬂ@(ﬁ\épt&nb&racms'& agai nst
Legi onel | a speC|es ar. re

Legionella i nf&ct dﬁg Wg%e% hgﬁﬁ lfr?tlf‘g? t* '83\?2 %4 ‘iéfw ﬂ‘é‘%‘d@&"r um
of activity agai dst g ipnellaepn ecim aphi bbeserogroup laddition to the

Legi onel | a §pe0| es. In this regard, an abuse of such antibiotics for

ext ended perl ods may not only generate resistance to various m crobes
but al so causéVIacrohutmfantlbmﬂ)bemstmlcrasaserwrthmMYaps,eamfd tcheinlodbarce of

20 mi crobes 0%%15i6‘ﬂckn séhtm”%' Iki%%pm are known to be active against '

Legionella species and have been uscd for the treatment of

. the Legtonella_ infections. Howeve_r, these antibiotics have a

15 wide spectrum of activity againét a variéty of microbes, in

addition to the Legionella specie.s. In this regard, an abuse
of such antibiotics for extended periods may not only
generate resistance -to various microbes but also cause
harmful problems such as the co'l'iaps'.e of the balance of

20 microbes occurring in a human body.

Additionally, there have been serious problems in that
chemical agents for disinfecting ai%conditioni‘ng' cooling
towers, which are contamination sources of Legionella

25 species, may result in the contamination of the environment
and the corrosion of the air-conditioning device.

Therefore, the development of nov'e_l'Legionella specific
.antibiotics which are specifically active against orily
30. Legionella species, is needed and thereby may minimize the
undesired problems. ‘We have intensively investigated soil
microbes over ”severa_l yeafs for the purpose of developing
" such antibiotics. Eventually, we succeeded in isolating a
species of Streptomyces producing Legionella specific
35 antibiotics and purifying a novel antibiotic specifically active
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Addi tionally, there have been serious problenms in that chem cal agents
for di si nfgfdsloRgsel I - condi tioning cooling towers, whi clpcaeres/00117
vcontam nation sources of Legionella 25 species, may result in the

contam nati on -of the environnent and the corraosion of the

air-condi tioning device. Therefore, the devel opnent of novel

Legi onel |l a specific anti biotics which are specifically active against
only 30 Legi 88aingtspaky eéeg"‘g"ﬁg@déd’%lst HEhdeh h"hﬂq‘fﬁ‘ﬂﬂﬁtfé t he

undesi red proly gfibio¥¥e PaEe7RNtensively investigated soil m crobes over
several years for the pur pose of devel opi ng such antibiotics.

Eventual |y, we succeeded in‘isolating a speci es of Streptonyces

produci ng Legi9UEM B{ AIRY! fOF 3P HRE! IIN VIEDSTIOINpUr i fyi ng a novel
antibiotic specifically active - 2- WO
96/ 08460 PCT/ KRO5/ 00117

agai nst only leﬁgltwshbﬁ %Ffeﬁhésno%lqﬁxéﬁo asfb?&zestreptamwwtéﬁ ALO72.
SUMMVARY OF THE | NVE déhlt vation t he novel ry croorganl sm
Streptonyces dpL91 Yl%]Ld@l 3y OV anﬁiﬂl‘é’lt“‘arﬁ'ﬂb{*&?%e QL2 high7Es whi ch

is active z@%ev &1Sd ¥Elus ivedy NS a st qnézgrhanspws@%,cxwosehakeusw@ture
is represented as follows '
10
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20 DESCRIPTiON OF THE DRAWINGS

FIG. 1 shows the ultraviolet absorption spectrum of antibiotic
substance AL072. |
FIG. 2 shows the infrared absorption spectrum of antibiotic
25 substance AL072. |
FIG. 3 shows the mass spectrum of antibiotic substance
AL072 measured by FAB/MS.
FIG. 4 shows the 400 MHz proton unclear magnetic
_ resonancé spectrum of antibiotic substance ALO72.
30 FIG. 5 shows the 100 MHz carbon nuclear magnetic
resonance spectrum of antibiotic substance ALQ72.



I's represented as follows: 10 15 [err] 20

DESCRI PT 6%%4 E DRAW NGS FIG 1 shows the ul travi ptekresienatpti on
spectrum of “anti biotic. substance ALQO72. FIG 2 shows the

i nfrared absorption spectrum of antibiotic 25 substance ALQ72.
FIG 3 shows the mass spectrum of antibiotic substance ALO72
nmeasur ed by FAB/ VS. FIG 4 shows the 400 MHz proton uncl ear nagnetic
resonance spectrum of antibiotic substance ALO72. 30 FI'G_5 shows the 100

Mz carbon nIREGAHEIt{ DESCRIPTIONQHRaEHERINY ENGFION bioti ¢
subst ance ALO72. - 3- _

The Microorganism

The microorganism used for the production of Legionella
specific antibiotic subsfance ALO072 is Streptomyces sp.
‘AL91. The microorganism was deposited at the permanent
collection of the Korean Culture Center of Microorgaﬁisms,

10 Seoul, Korea, on June 2, 1994 under the Budapest Treaty on
the international recogriition of the deposit of microorganisms
for the purposes of patent procedure, and a subculture of the
organism can be obtained from the repository under the
accession number KCCM 10055. In addition to the specific

15 microorganism described and characterized herein, it should
be understood that mutants of the r"nicroorganism(e.g.,
mutants produced through the use of X-ray, ultraviolet
radiation or nitrogen mustards) can also be cultivated to
produce the antibiotic substane ALO072.

20 | D
Isolation of Streptomyces sp. AL91 was acco_mplished by
shaking 1.0g of dried soil sample in 10ml of sterile distilled
.Water, plating 0.1ml of dilutions of the soil suspension on a
Humic acid-Vitamin agar supplemented with Cycloheximide

25 (50xg/ml) and Nalidixic acid (200#g/ml), én_d'cultivating the
plate at the temperature _of 28T for 14-21 days. The medium
was sterilized at 121 C for 15 minutes before the antifungal
agent Cycloheximide and the antibaétérial agent Nalidixic
acid, separately sterilized by filtration, were added. The

30 composition of Humic acid-Vitamin agar is described in
Table I. '
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DETAI LED RE§okihdase ON OF THE | NVENTI ON ThechMkroSIGIIGANT SM
.5  The mcroorgani smused for the production of Legionella ~specific
antibiotic substance ALO72 is Streptonyces sp. AL91. The mi croorgani sm
~was deposited at the pernmanent collection of the Korean Culture Center
of M croorgan@ag_;o Seoul, Korea, on June 2, 1994 under the Budapest
Treaty on the International recognition of the deposit of m croorganisns
for the purposes of patent procedure, and a subculture of the or gani sm

can be obtai nHhhhieraséie reposi tory under the accespjogh nunber KCCM
10055. In addjtijon . to the i.C. 1.5 ani sm descri bed and
characteri zedk‘%mﬁsélﬂedl l‘nsf'l&ﬂcl of 0’% I{Pnﬁé?ﬁ[ od that mutants of the

m croor gadi snfNeazfHIPO4 nutants produced through the us@b5gf X-ray,

ul traviol et CF diation or nitrogen nmustards) can al stfie cultivated to
produce the aﬁt' iotic substane ALO72. 20 | sol ati on gStreptorryces sp:
AL91 was accoNpgBOwd 720 shaking 1.0g of dried soi Io;tmg)l e in 10m of
sterile distill plating 0.1m of dilutions the soi |
suspensi on onk %cb4 Ht?ﬁﬁéam d-Vitam n agar suppl enent (31 & h Cycl ohexi m de
.25 (50[err] g/ Mbiaamth NHIGIdi xi ¢ acid (200[err]g/m), an@.bgultivating the

pl ate at e tyfe of 28[err]C for 14-21 days medi um was
sterili ze Iaat R’%ﬁﬁe@r for 15 mnutes before the anth al agent

Cycl ohexi mi deNdadin he anti bacterial agent Nalidixic 0.5g

Pyridoxine-HCI 0.5g
Inositol | 0.5g
Pantothenic Acid Ca-salt - 0.5g

15 p-Aminobenzoic Acid 0.5g
Biotin _ 0.25mg
Cycloheximide 50mg
Nalidixic acid 200g/mL
Agar 20g

20 Distilled water(pH 7.0) 1L

Characteristics of Streptomyces sp. AL91 KCCM 10055

25 Morphology: Spores are formed by spiral, branched chains.
The surface of spores is smooth.
Biochemical characteristics: The ability to liquefy gélatin is
' negative and the ability to degrade starch is
positive.
30

35



acid, separately sterilized by filtration, were added. The 30 conposition

of Hum c {@ ddio¥idoam N agar i's described in Table 1. PCT/KR95/00117
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Tabl e | Hum c acid 1. 0g (di ssol ved
in 10mM of 0.2 N NaOH) 5 Na[err]HP(O err] 0. 5g
KA Cultural characteristcs: 1.71g MySq err]* 7Herr]O

0. 05¢g FeS err] 7Herr]O 0. 01g Thi am n- HC
0.5g 10 Vitanin B2 U. 50 Naci n

0. 59 Pyri gpgtie- HC'  Growth Color of Ofverse | N&YluPlle

0. 5g Pant ot heni ¢ Acid Ca-salt ) ] 0.5g .15 p- Am nobenzoi c
Aci d 0. 5g appialmycelium  color ~ pigments
0.25ng 5 '

Trypton-yeast
extract agar good brown brown brown

Yeast extract-
10 malt extract

agar good white brown -
Oat meal : ‘
extract agar good pale orange - -

15 _ or white

Inorganic salt-
starch agar good white _ - -

20 Glycerol- _
asparagine agar good dense yellow dense yellow -

Peptone-yeast
extract-iron

25 agar : . poor dense brown brown dense brown
Tyrosin_e agar good white-brown dense brown -
Bennett’ medium good w hite - yellow-brown -

30

Carbon utilization:
'Positive: D-Glucose, sucrose, D-xylose, D-mannitol,
D—ffuctose, rl_xamnose, raffinose, cellulose.
35 Negative: L-Arabinose, I-inositol.



‘oycl ohexi ni de | 50mg  Nalidixic acid

2009/ mL_ 8460 20g 20 HITIKRISIOLH7
water(pH 7.0 1L Characteristics of
Streptonyces sp. AL91 KCCM 10055 25 Mor phol ogy: Spores are forned by
spiral, branched chai ns. The surface of spores I S snoot h.
Bi ocheni cal C@ﬁg@éﬁﬁbﬁhlthtoTé]ﬁn@l;bﬁctsy to liquefy gelatinis
negative and the ability to degrade starch is positive. 30
35 -9 - WO 96/ 084600
PCT/ KR95/ 0011%4ntibioticeUl t Ur@bnelatpstidnsSt CHiameter of ring produced
(pg/mL) by inhibition of growth
5 : (mm)
Carbenicillin 100 -
Chloramphenicol 30 27.7
10 Neomycin 30 12.0
Nalidixic acid 30 -
Vancomycin 30 22.0
Clindamycin 2 -
Ampicillin 10 12.0
15 Kanamycin 30 17.0
Tetracycline 30 _ 17.0
Cephalothin 30 24.0
Erythromycin 15 40.0
Rifampin 5 -
20 Gentamycin_ 10 10.0
Streptomycin 10 17.0
25 Production of the Antibiotic substance AL072

Streptomyces sp. AL91 KCCM 10055 was grown on a
nutrient agar containing the components lis;éd in Table II for
3 days. The cultures were inoculated into 200 mL of a liquid
30 ‘medium containing the components listed in Table III and
cultivated at the temperature of 28T under aerobic conditions
for 3 days. Subsequently, the culture solution was inoculated
into 6 L of a liquid medium containing the components listed
in Table IV and cultivated at the temperature of 28T under
35 aerobic conditions for 5 days. The antibiotic AL072 was
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Medi a G owt h Col or of Rever se Sol ubl e

aeri al %@W color pignents 5 Trypt on- -yeast f@%ﬁ‘gp of@ar
6 0 (1 t

good br own br own Yeast extract- malt extract
agar good white br own Cat neal extract agar
good pal e orange 15 _ or mhite I norganic
dood  dened SJiFF, and BNtied froh! i, ok HERLEE soldBRTRSINAE P00
agar progastures decsém"éeﬁrbmpwm own dense brown Tyr osi ne agar
good whi t e- brown ‘dense brown Bennett'. nedi um good white
yel | ow brown 30 Carbon utilization: Positive: D ducose, sucrose,
D-x.yl ose, D-habd¢tHl D-fruct ose, rhamose, raffinose,
cel I ul oseg 35g{gggkive: L-Arabinose, |-inosiggl.
Glucose 10.0g
Corn steep liquor 5mg
Yeast extracts 49g
Soybean flour 20.0g
10 CaCOs 4.0g
NacCl . _ 2.0g
K:HPO, 0.05g o | ¢
Agar 15g ' '
Distilled water (pH 7.3) 1L
15
Table III
Glucose 1g
Soluble starch ' 24g
Peptone 3g
20 Malt extract bg
CaCoOs; _ 4g
Distilled water (pH 7.0) - 1L
Table IV
25 Sucrose _ 20.0g
Glucose 10.0g
Corn steep liguor 5ml
Yeast extract 49g
‘Soybean flour 20.0g
30 - CaCOs  4.0g
NaCl |  2.0g
K:HPO, : 0.05g
Distilled water (pH 7.3) 1L

35 After cultivation was _éompleted, 6L of the culture solution
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Suscepti bi g, anti biotics: ~ antibiotics Concentra cPR&RosbAREL T
of ring pro uceg‘&0 ([err]g/n) by in% bition of
gromh 5 . : (mm Carbenicillin 100
Chl or anpheni col 30 27.7 10 Neonycin 30

%gg 'c\lja: 'r]g’wxilé: RGkdd wﬁﬂ an \4&%9%%19 amount oiolsopropyl alcohol by

12.0 15 Kananygirﬁmg After s:ggndmg over night, thelmi@ture Twtasacycli ne

30 : Y4 I 24. 0
Er yt hr omycin centnfugejd ahd th@?@@h%lﬁgnjélpernata?xrt was taken. The £ 20

Gentanycin supernatgnt was filtered through. the pas@cm@(ﬁlgtomacq@s
17.0 5 earth and the filtrate was then concentrated under reduced

pressure to remove the isopropyl alcohol. The resulting
concentrate was three times extracted with ethylacetate,
which was then removed under reduced pressure. The
residue was dissolved in 50% isopropyl alcohol and the
10 resulting solution was then concentrated under reduced
pressure to remove the isopropyl alcohol. The residual
agueous solution was passed on a column filled with
cctadecy! silica gel and the passcd solution was discarded.
Legionella specific antibiotics adhered to the ODS resin were
15 eluted with 70% ethyl alcohol and the elutes were then
concentrated under reduced pressure to dryness. After the
dried concentrates were dissolved in 80% isopropyl alcohol,
- preparative high pressure liquid chromatography (206nm) on
sillica gel, eluting with acetonitrile-distilled water, 68 : 32 at
20 the rate of 30mL/min, gave crude Legionella specific
antibiotic substance AL072. Subsequently, the crude
antibiotics were concentrated under reduced pressure
todryness, the dried concentrates were dissolved in 50%
isopropyl and the resulting solution was again concentrated
25 under reduéed pressure. The isopropyl alcohol was removed
and the residue was three times extracted with chloroform.
The chloroform was removed and the residue was dissolved
in 80% isopropyl alcohol. High pressure liquid
chromatography, run in the same conditions as used in the
30 first chromatography, gave pure antibiotic AL072.

Physico-chemical properties of Antibiotic substance AL072

35 1. Thin-layer chromatography was conducted on Merck &
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25

AL91 KCCNy

listed in

Production of the Antibiotic substance ALO72 Streptonyces sp.

S grown on a nutrient agar containi ngpwgwgmq ents
#gglﬁgsﬁi for 3 days. The cultures were inoculated Into 200 mL

of a liquid 30 medium containing the conmponents |isted in Table 11l and
cultivated at the tenperature of 28[err]C under aerobic conditions ffor 3
days. SubsequentbinpiR§ N4.!5622SHPHIINE YA NPep! ith Y 6 L of a

| i qui d nmedi um cont all?ni gg, t he _conponents | %@t%d@w?ﬁag’gb‘i’é lJf{}[ and

cul'tivated at tdevelapmeatuet chlorgferm-unethsrl akchebblQ:lcoAditibinticior 5
days. The anti bA D072 Ala@dBl¥@Swere spotted on the'silisdzlekl@lgﬁtgo'%ﬁ

WO 96/ 08460 . .

i sol ated and pA§Y¢loped dm ahsepled containes. sohftendeanelopament, gnocedur es
descri beB bel oviqueous T84 esulfuric adid @¥3ution containing 5% - 20. 0g
G ucose Corn steep |1 quor

sngy

10

15

20

25

30

35

ammonium molyb&g'tggand ceric ammonium sulfate was
sprayed on the silica gel plate which was then heated to
100T for 10 minutes to develop a colour. As a result of
this, the Rf value of antibiotic AL072 was 0.58.

Antibiotic AL072 is soluble in alcohols such as methyl
alcohol, ethyl alcohol, isopropyl alcohol, etc.; and organic
solvents such as ethyl acctatc, chloroform, etc., whereas it

- is not or poorly soluble in water.

Antibiotic AL072_ is very stable in aqueous solutiqns with
pH values between pH 2 and pH 12. The acti_vity of
antibiotic AL072 is unchanged by heat of 95C for 1 hour.

As a result of ultraviolet spectrometry, antibiotic ALO072
in methyl alcohol is shown to have a maximum absorption
in 242nm(Fig. 1). |

The infrared absorption spectrum of antibiotic AL072 in
potassium bromide using Bruker FT-IR spectrometer is
shown in Fig. 2.

The proton unclear magnetic resonance spectrum of
antibiotic AL072 in CDCls using Bruker ARX400
spectrometer is shown in Fig. 4. H-NMR & (400MHz):
0.86(3H, m); 0.87(3H, m); 0.88(3H, m); 0.91(3H, m);
1.29(43H, m); 1.61(4H, m), 2.03(2H, m); 2.31(4H, m);

2.75(1H, m); 3.62(1H, dd, 12Hz, 6Hz); 3.72(1H, dd, 4Hz,

12Hz); 3.96(1H, m); 4.14(2H, m); 5.35(4H, m) ppm.

_10_



Yeast extracts 4. 99 Soybéan fl our

20.0g9 10 &p6%%0s4 _ 4. 0g NaCl PCT/KR95/00117
2. Oy Klerr] HPq err] 0. 05¢g Agar

159 Distilled water -(pH 7. 3) 1L 15 Table 111 d ucose
1g Sol ubl e starch B 249 Pept.one

3g 20 Malt eXWaCIhe carbon nuclear ma etic @ﬁ ectrum of
4q9 ‘Distilled wat, ‘(' 8)7 Ta 52% Elct 02e
20. 0g d ucoseanti iotic AL 2 in CDClzlgsggg Brug@,rnAgﬁge@ i quor

- 5mi Yeast extgpéttrometer is shown 1n4I9& 5. CﬁDNlMﬁ‘ 51Q¥oMHz);

§°ogg >0 %gﬂfrmrif ALip); 14.67(q); 19.85(q); 3§323(q) Dzatzaq:zad 4@B4(thipH 7. 3)

(1L 35 AfBer cul25.86(thn 26089 IR ETSIL);6R7XH4 (the T1BY R 281450 PN

- -8 28.63(d); 29772(1:-), 29.75(t); 29.82(t); 29.93(t); 30.02(t);
30.17(t); 30.26(t); 30.29(t); 30.33(t); 30.36(t); 30.38(t);
30.62(t); 30.69(t); 32.20(t); 34.79(t); 34.81(t); 35.08(d);
37.33(t); 39.75(t); 63.90(t); 65.95(t); 70.96(d); 128.50(d);

10 128.70(d); 130.60(d); 130.70(d); 174.9(s); 181.00(s)ppm.

Biological Activity of Antibiotic substance AL072
The effects of antibiotic substance AL072 obtained according
15 to the above procedures on growth of various microbes were
shown in Table V below. It is evident that while the
antibiotic substance AL072 is powerfully active against
Legionella pheumophila, it is not or only silightly active

against the other microbes tested.
20

25

30 -

35
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WO 93/ 08460 PCT/ KR95/ 00117 was
m xed wt i val ent anmount of i sopropyl alcohol Af ter
st andi ng ‘993?’0%%5 the m xture was centrifuged and tﬁgﬂrﬁelggrllo?l?zrg
super nat ant -was taken. The supernatant was filtered through the passage
of diatomaceous 5 earth and the filtrate was then concentrated under
reduced %gﬁsux to renove the isopropyl alcohol. The resulting
concentrate e times extracted with ethyl acetate, whi ch was t hen
renmoved under—teduced—pressure—The ——Tesrduewas—drssotved—Tm56%—

i sopropyl al 10 resulting solutio n nder
reduced %?%?gl?rqg%[%grﬁemve t he i sopropyl Fbco o Eé}“?'h%efcggg d%{j‘&ﬁgeﬁ
aqueous sol ution was passed on a colum filled bytinhibition afegyovihica
gel and she passed solution was discarded. Legi onel | a pfic
antibiotics adhered to the CDS resr n were 15 eI uted vvrth 78@)ethyl aI cohol
and the elut®e i . a7
dryness. Aftgregtﬁae,eua gﬁkgmggmﬂrq{-@t@@ grgnggdr ssol ved Tn@P% i sopropyl

al cohol , pr eparative high pressure liquid chromatography (206nm on
sillica gel, Séaafyhgcareusa@ur6HStrile-distilled water, 68: 132 at 20 the
rate of 30m5m@ptgaggcgguggog%é)§rel | a specific anti bi otd ¢ substance
ALO72. Subse&f ntIy, t he crude anti biotics were concentr bed under
reduced g FE€PLOCPGEHFness, the dried concentrates were 2 ssolved in 50%
i sopropyl angti-gptbgagbmgnaga%aﬁben was agai n concentrat ed 25 under

reduced presgure The i sopropyl al cohol was renoved and e residue was
three tines ff?&é?ﬁﬂcﬁl‘f"heg *orof orm The chl or of or m wa€*r enoved and l
t he residue msegtasobyad durans80% i sopropyl al cohol. Hi gh2dressure liquid
chromat ography, ,run int zarre conditions as used in the Sqd‘i rst

chr omat ogr ap 'Stﬁra'\f‘e"bﬁpgcg PES™ES ¢ ALO72.

15 Corynebacterium diphtheriae - _ 9
Bacillus subtilis |

Bacillus megaterium

A o,

Escherichia coli

Citrobacter freundi:
20 Salmonella typhimurium : 14
Shigella flexneri ' -
Klebsiella pneumoniae _ : - -
Klebsiella oxytoca . -
Klebsiella aerogenes -
25 Enterobacter cloacae ' : -
Enterobacter aerogenés : | 9
Serratia marcescens -
Proteus mirabilis -
Proteus vulgaris 12
30 -Proteus rettgeri : -
Proteus morgani | ' -
Pseudomonas aeruginosa -

Pseudomonas cepacia _ ' -
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iDhysi co-chem cal properties of Antibiotic substance ALO72 35 1.

Thi n- | ayerwglyspgghoar aphy was conducted on Merck & PCT/KRY5/00117

w 9- WO 96/ 08460 PCT/ KR95/ 00117
Conmpany No. 5642 HPTLC silica gel plate w th t he ~ devel opnent of

chl orof orm met hyl al cohol, 19:1, Antibiotic -ALO72 sanples were
-spotted on the silia gel pl ate and devel oped in a seal ed container.
After devel op nt, an aqueous 10% suI furic acid_solution containing
5% %rﬁ"rﬁﬂ%&l‘é’clétyarﬂf giongienspmteupniibiofie AL072 igprayed

on the sili Catwbdplbat Qh\dﬂle@llWﬁ%otvhﬁn Hﬁéfredxé@ method 1’??1@&?]3&1&@&4?

m nutes to deﬁg;&ga coglo a result of t hi val ue o
antibiotic Al Logelg spg ls propaggd; h o%‘?‘EPTA‘_W |‘§"§b|4,|bl ein
al cohol s Suchcesvertivral manneal B9halsingt ayBcaY@)fmbdmﬁpp&mah al cohol ,

etc., -and or gani c. ts.such as et acetate, chloroform etc.,
whereas it consigts gf.t '? f\éggorwwgof%’r'%g eﬁYt\ﬁater 15 3. Antibiotic

ALO72 is very stable in agueous solutions with pH val ues between pH
2 and pH 12. The aqhjyity of antibiotic ALO72 is unchanged by heat
of 95[err]Cfor 1" hour. _
Yeast Extract ~11.5g
10 - Activated Charcoal 1.5g
' ACES ' - 6.0g
a-Ketoglutaric Acid 1.0g
Bacto Agar 17.0g
Distilled Water 1.0L
15 pH 7.1-7.2(with 10M KOH)

b. Enrichment o :
L-Cystein-HCl1 _ 0.2g
Ferric Pyrophosphate - 0.125g/5ml of D.W.
20
The BCYE medium is sterilized at 1 atmosphere, 121 T for 15
minutes before it is cooled to 50-55T. The pi-eculture of
Legionella sp. is diluted with 0.9% saline (NaCl 9.0g + D.W.
1L) in a final concentration of 5 x 10° - 107 cfu/ml. The
25 dilution is dispensed and poured by 10ml into each petri—dish
to form test plates. Paper discs with a diameter of 6mm are
infiltrated with 20 ul of antibiotic AL072 and then well dried.
The dried disc is placed 6n the prepared plate, which is then
cultivated in 37T incubator for 24 hours. The size of ring
30 occurring by inhibition of growth is measured with the use
of a vernier caliper. |

The susceptibility test of Streptococcus sp. is conducted in

accordance with similar procedures as above described,
35 provided that the following medium are used:

_13_



20 4. As aresult of ultraviolet spectronetry, antibiotic ALO72 in
nmet hyl al @%% 363 shown to have a nmaxi mum absor pti on POT/RRO3R0TIF g.
1). . 8460t rar ed absorption spectrumof antibiotic ALO72 in 25

pot assi um brom de usi ng Bruker
6. The proton uncl ear
in CDC [err] using Bruker ARX400 30

FT-I R spectroneter
magneti c resonance spectrum of
spectronet er

is shown in Fig. 2.
antibiotic ALO72

is shown in Fig. 4

30. 36{.t T,ry3itid86vy, Broth(Difco)

10 Bacto Tryptone

'17.0g

pancreatic digest of soybean meal

Bacto Soytone
papic digest of soybean meal
Bacto Dextrose
Sodium Chloride
Dipotassium Phosphate

10% horse serum

15

3.0g

2.5¢g
5.0g
2.5¢g

H NWR err] (400MHz): .0.86(3H, .m; ,0..87(3H, .m; 0.88(3H, ; 0.91(3H,
; 1.29(@43 ,uqarslprlﬂeetqw,%élwég’(lgﬂé?m; 2.31(4H, m; " (

" 2.75(1H, m); 3.62(1H dd, 12Hz, 6Hz); 3.72(1H, dd, 4Hz, 12Hz) ;

3900IH M 4 LaEH Mrgiea O ™ PPM 35 0000 |
PCT/ KR95/§0117 Bacto/ Cadmméabbacidec! ear. magneti c rigsbdgance spect rum of
antibiotic ALO72 IOE‘ [err] using Bruker ARX400 1 spectrometer is
shown in Fig. 5. SIREE err] (100MHz); 0 12.01(q9); §§ 67(q);

19.85(q); 23.23(q) Batto2®gar 25.34(t); 5 25.36(t);1720g29(t); 27.78(t);
27.84(t); 27.87(t); 28.10(t); -~ 28.63(d); 29.72(t); .29.75(t); .
29.82(t); 29.93(t); 30.02(t); 30.17(t); 30.26(t); 30.29(t);

30. 33(t);

The susceptibility of the other aerobic or anaerobic microbes

20
that the horse serum is unnecessary.

25

30 -

35

- 14 -

is tested by similar procedures to Streptococcus sp., except



30.62(t); 30.69(t); 32.20(t)\79mﬁt4~8ﬂ+ ); 35.08(d);

37.33(t); D d%rmido 63.90(t); l 128. 50( d) PCIOKRIS/00117
:128. 70(d); 130.60(d); 130. 70( ' & ﬂ 00(s)ppm
" Biological Activity of Antibiotic suub 072 The effects of

antibiotic substance ALO72 obtained according 15 to the above procedures on

growth of various mcrobes were shown in Table V below. It is evident
that while the anti biotic substance ALO72 is powerfully active agai nst
Legi onel | a pheunophila, it is not or only silightly active agai nst the

other m crobesyygsieds efaimed id3 30 35

5 1. A compound of the formula

o 0
o{o

10

2. A microorganism S¢treptomyces sp. AL91 producing the
15 Legionella specfic antibiotic compound -according to

claim 1.

3. A process for producing the Legionella specific antibiotic

compound according to claim 1 w_hich process comprises
20 cultivating the microorganism Streptomyces sp. AL91,

extracting the cultural broth with isopropyl alcohol and

ethyl acetate, and purifyi.ng the extracts by

chromatography on column filled with octadecyl silica gel

and in turn high pressure liquid chromatography to obtain
25 the said antibiotic compound.

30

35

_15_



WD 96/ 08460 PCT/ KR95/ 00117 Tabl e

\% M i sm D ameter of ring pr

by inhibi tYORBEC i s | PEHRRSS 00117
(mm Legi onel | a pneunophil a ATCC 33152 108

St aphyl ococcus aur eus 11 St rept ococcus pyogenes
10 Streptococcus 20 St rept ococcus

agal acti ae St rept ococcus equi : 21

St rept ococcus dur ans Li steria nohb8yt ogenes 12 15
Corynebact eri um di pht heriae 9 Bacillus subtilis

8 Bacill us megaterium 6 Escherichia coli
6 Citrobacter freundii 20 Sal monella typhimurium

14 Shigella flexneri- Kl ebsi el | a pneunoni ae Kl ebsi el | a oxytoca

Kl ebsi el | a aerogenes 25 Ent erobacter cloacae Ent er obact er aer ogenes

9

FIG.T
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Serratia marcescens Proteus mrabilis Proteus vulgaris

12 30 Prot eri Pr ot eus nor gani Pseudononas aergig
/ lﬁﬂ%ﬁln
--Pseudonona?v@:g{)g%pg - 12 -
96/ 08460 PCT/ KR95/ 00117 The
susceptibility of Legionella sp. to antibiotic ALO72 is tested by the
wel | - known paper disc nethod. The precul ture of Legionella sp. is
prepared in accordance with a 5 conv /nsti onal manner by using a BCYE medi.um
whi ch consists of the follow ng ingredients: a. Plate
Yeast Extract 11.5g 10 Activated Char coal '
1.5¢g ACES | 6. 0g a-Ketoglutaric
Aci d 1. 0g Bacto Agar t o 17.0g
Distilled Water -+ 1.0L +O
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15 pH 7.1-7.2(with 10M KOH) b.
Enri chnent L- Cystei n- HG 0. 29 ric
Pyr ophosphate o 08460 0.125g/5m of D.W 20 The- BoyECHERssob
sterilized at 1 atnosphere, 121[err]C for 15 m nutes before it is
-cooled to 50-55[err]C. The preculture of Legionella sp.  is diluted with
0.9% saline (NaCl 9.0g + D W 1L) in a final concentration of 5 x
10[err] - 10[err] cfu/m . The 25 dil Wjipn is dispensed and poured by 10m
into each petri-dish to formtest plates. Paper discs with a dianeter
of 6nm are infiltrated with 20 [err]l of antibiotic ALO72 and then well
dried. The dried disc is placed on the prepared plate, which is then
cultivated in 37[err]C incubator for 24 hours. The size of ring 30
occurring by inhibition of growth is neasured with the use of & wvernier
cal i per. The susceptibility test of Streptococcus sp. is cdafucted in
accordance with simlar procedures as above described, 35 preovi ded that the
foll owi ng nedi um are used: —t WO

96/ 08460 ' PCT/ KR95/ 0011%
m\

650

60V

543

FIG.3




a. Mieller Hinton Medi unm( Di f co) - Beef infusion

300.0g 5 ct o Casam no Aci ds 17. 5¢ arch

1. 59 wo 96@35 0 Agar 17. &g PCT"%‘.‘S’S‘?P%U C

Soy Brot h(Difco) 10 Bacto Tryptone 17. 0g

pancreatic di gest of soybean neal 4/5 Bacto Soytone g

3. 0g papi ¢ di gest of soybean neal Bact o|pextrose

2.5g 15 Sodi um Chl ori de 5. 09 [

Di pot assi um Phosphat e 2. 5¢0 10% hor s¢fF serum The

susceptibility of the other aeroblc or anaerobic mcrobes 20[is tested by
=-horse serumis

simlar procedures t b
unnecessary. 25 30

T 3
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35 - 14 - WD 96/ 08460

PCT/ KR/ 00117 VWhat is clainmed is: 5 1. A conpound of rmul a
Jerr] WO 96/884¢P cr oor gani sm Streptonyces sp. AL91 produci ﬁﬁ“f‘ﬁég&)dp
575 ' =3
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Streptomyces sp. AL91 producing the same, and a process for
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