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2132207 -1- ANTI Bl OTI C A51568 FACTORS A AND B This invention rel ates tokthe

aht|b+ot|§s desi gnat ed herein as, A51568, Factors A and B, which are 5
produced by culturing a hitherto undescribed m cro- organi sm Nocardia
arientalis NRRL 15232, or an A51568- producing nutant or variant _th

r eQf
inder submer ged aer obi ¢ fernmentation conditions. Nocardia orlent §2N§@[?
15232 newiral |y produces a mixture of A51568 factors 10 A and B |n aratio
of about 95 to 5. These antibiotics inhibit the growth of pathogenic
i croorganisns, in particular, those wthil»the grampositive genera
St aphyT 6coccus and Streptococcus, which are resistant to penicillin. 15
A_great nmany nicroorgani sms are pathogenic and are causative agents of
di sease states in both humans and ani mals. Over the ears a great nunber

of antibiotics which are actAHEJB@Rﬂ?%tA§k§4§mﬁ§ﬁW9 & &NDoByani sms have

gfgnngsgelﬁfedt However, there is stlll -a need to find agents which
are ore effect |ve aga nst ks el e?l%%eé %"%?%%3%%%%&%%&&2“2?
aEH gg;):pt |A3te | ]p; Odes:l.gvﬁaﬁﬁa lll)éaeinrasAA%& Rattons o @l B, Which are
A I . e g i
alla Vanconyg.norggggsnycggggggig orlentalls NRRL fE%éH or-an.%%lSG@-
i producing mutant or variant thereof, under submerged
aerobic fermentation conditions. Nocardia orientalis
[\ NRRL 15232 normally produces a mixture of A51568 factors
: 10 A and B in a ratio of about 95 to 5. These antibiotics
% _ inhibit the growth of pathogenic microorganisms, in '
L particular, those within the gram-positive genera
Staphylococcus and Streptccoccus, which are resistant to
penicillin. :
15 . A great many microorganisms are pathogenlc
and are causative agents of disease states in both
humans and animals. Over the years, a great number of
antibiotics which are active against pathogenic micro-
organisms have been developed. However, there is still
20 ~ a need to find agents which are more effective against
these pathogenic microorganisms in order to more success-
1\ fully treat the diseases caused by the microorganisms in
" humans or animals. )
Antibiotic A51568, factors A and B, belong to
25 the glycopeptlde family of antibiotics, ‘and are gram-
positive antimicrobial agents.
Glycopeptide antibiotics already known in the
art include, inter alia, vancomycin, McCormick et al.,
U. S. Patent No. 3,067,099 (December 4, 1962), the
30 structure of vancomycin being reported by Williamson et
al., J. Am. Chem. Soc. 103, 6580-6585 (1981); acta-
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: U S Patent hb 3 067 099 (Decenber 4 1962) the 30 structure of

< venconycrn bei ng reported by VVIIranBon et al,, J. Am Chem Soc. 103,

: 6580-6585 (1981); acta- -2- planin (antlblotlc A-4696), Ham ||l et al.,
U S. Patent  No. 3,952,095 (April 20, 1976), a portion of the struc- ture

i of actgplanln bei ng reported by Debono, U. S. Patent No. 4,322,343 (March

3 30, 1498p ristocetin, 5 British Patent No. 765,886 (1957), the struycture

i of ristocetin A, one factor of the ristocetin conplex, being reported by
Kalman et al., J. Am Chem Soc. 102, -287-905 (1980); and avoparcin,
Kurst mann et aI., U S Patent No. 3,338,786 (August 29, 1967), the
structure 10 of avoparcin being described by Ellestad et al., J. Am

% Chem Soc. 103, 6522-6524 (1981). SpeC|f|caIIi, this invention grOV|des an
' iso- |ated aﬂl%%r‘@%‘rﬁ%@#@ﬁédt’uﬁﬂli r8f al¢)¥. 18. jPate

1 ucose-vancosaNene A52,095 (April 20, 1976), a portion of tRérstdde- -3-
wherein n is ¢ Qf o£2 ac%apia%ﬂ%r %%‘i‘ﬁ'ét rEBoir¥e@ 6§ 8RR, U. s.
J Patent No. 4,322,343 (March 30, 1982); ristocetin,

5 British Patent No. 765,886 (1957), the structure of

ristocetin A, one factor of the ristocetin complex,

being reported by Kalman et al., J. Am. Chem. Soc. 102,

897-905 (1980); and avoparcin, Kunstmann et al., U. S. _

Patent No. 3,338,786 (August 29, 1967), the structure _ ;J
10 of -avoparcin being described by Ellestad et al., J. Am.

Chem. Soc. 103, 6522-6524 (1981).

Specifically, this invention provides an iso=-
lated antibiotic having the structural formula (I):

15

glucose—vancosamine

LY \

20

25

30.




salt thereof, or an antibiotic m xture conprising an antibiotic of fornula
() or a pharmaceutically accept- able salt thereof as the major conponent.
The 4ntibi- 5 otic of fornula (1) wherein n is 1 has been designated, .
A-51568 factor A The antibiotic of formula (I) wherein nis 2 has beeﬁd
desi gnated A-51568 factor B. Antibiotic A51568 factor Ais a white, anor-
phous sqljd. Elermental analysis of antibiotic A51568. 10 factor A

i.hdi cateS the foll ow ng approximate percentage conposition: 50.63 percent
carbon, 5.07 percent hydro- gen, 8.36 percgnt nitrogen, 8.19 percent
chlorie, and 25.16 percent oxygen. The antibiotic has a nol ecul ar wei ght
of about 1435, as determ ned by fast-atombom 15 bardnment mass
spectronmetry. The proton nucl ear magnetic resonance spec- trum of _

anti bioti c A5156@hkzetiar nAisad det2;noned phavhaceutdcalknaarerfabd®oC and
360 MHz. The sever hX3 nber.ed..ri - iHiAg amr e

i dentified 20 ?ﬁ'ltl_-'et. )éfs‘?ggf tgfieg’é %ﬁg%%tféﬂége?ﬁ%ﬁ%% By &?pnfﬁ;ﬂq‘ ollaw ing
f'gr mul a: gl ucedsibintdsanti faEmBlacff) 95 a pharpaceu LENAL (S
Chemical Shifts, dylePp@ltf ®he@edf2@s the mapor domponent. The antibi-

e 5 otic of formula (I) wherein n is 1 has been designated

-; A-51568 factor A. The antibiotic of formula (I) wherein
- n is 2 has been designated A-51568 factor B.

E ’ ‘Antibiotic AS51568 factor A is a white, amor-
f-xJ phous solid. Elemental analysis of antibiotic A51568 .

10 factor A indicates the following approximate percentage
composition: 50.63 percent carbon, 5.07 percent hydro-
gen, 8.36 percent nitrogen, 8.19 percent chlorine, and
25.16 percent oxygen. The antibiotic has a molecular
weight of about 1435, as determined by fast-atom-bom-

15 bardment mass spectrometry. _

.- The proton nuclear magnetic resonance spec-
trum of antibiotic A51568 factor A was determined in
‘dimethylsulfoxide at 60°C and 360 MHz. The several six-

_ membered rings of the structural formula are identified

20 by letters of the alphabet, as indicated in the follow-

ing formula:

-t



© 5. Table 1 Chemical Shifts for A51568 factor A'{err] Assi gnnent e
Assigmment Ring-A Chem Shift Asparagi ne Chem Shift -NH 6. 54

-'NH ~ 6.61 -2' . - 4.19 - a 4.32 -1 514
[err] 19 2.56 -OH 5. 86 : 2,14 -2 7.86
- NH2 7.29 10 -5 7. 30 . 6.83 -6
7.47 Leucine Ring B ‘ o [err] -NH 8.24 w Ca
3.70 15 -1 572 ' [err] 1.65 -2 5.63
1.49 -6 5. 22 Yy . _a. 1.76 -8's 0.93 0.90 20
Ring C d ucose -NH * -1

533 -2 4.78 -2 3.58 -1 5.18 -3

3.49 -OH o 5. 74 -4 glucos%'e-\;agnc%gaminé -2 7.66

-5

10

15

The table of Chemlcal Shifts, in ppnm, follows
20 in Table 1.

W



L3 7.18

-6 3.70 -6 7.42

©3.54 Ring D Vancosam ne - NH 8. 45 -1 14
5.30 30 -1 4. 47 -2 1.93 -2 6.2%-
- 1.77 -4 6.42 [err] 1. 37 -6- Table 1 cont'd.
;§Chenig§[ Shifts for A51568 factor A Assignnent Assi gnnent
- Ring®E Chem Shift Vancosam ne Chem Shift 5 - NH .~ 8.54
i4 -1 4. 47 _ 5 4.67 -2 - 7.17 (5-CH3)
:1.09 -5 6.72 -6 6.79 10 «5=Not assigned The proton nuclear

" magnetic resonance spec- trumof antibiotic A51568 factor A is very nuch

-+ 11 ke that of vanconycin. The chief difference noticeable by inspection is

.the absence of the [err] resonance for N 15 (methyl )l eucine in the
ispectrumof A51568. Thus, the proton &ablendct rum of vancomycin contains a

- methyl singlet at 2. 3ghaRical VROftd SEQPIFS6Y FASLRE Ar Q6OPRCHNT spectrum
- of antibiotic A51568 Tactor A

Assignment . Assignment
> Ring A Chem. Shift Asparagine Chem. Shift
5 -NH 6.54 -NH . 6.6l
o -2 4.19 - 4.32
- -1' 5.14 -B's 2.56 &
_ o -OH 5.86 2.14
-2 . 7.86 ~ -NH, 7.29 &
10 -5 ©7.30 o 6.83
-6 7.47 |
, - Leucine
 Ring B I ~NH,, o
-NE _ 8.24 | - ~3.70
15 -1  5.72 | -8's 1.65 & .
=2  5.63 | o 1.49
. -6 5.22 -y '1.76
| | ' " -8's 0.93 &
0.90
20 Ring C | ' Glucose '
s -NH —* -1 '5.33
-2! 4.78 -2 3.58
-1  s5.18 -3 3.49
" -0E . 5.74 -a 3.29
] 25 . =2 7.66 -5 | *
] -3 7.18 -6 3.70 &
-6 o 7.42 3.54
Ring D ‘Vancosamine
. =NH 8.45 ‘=1 5.30
30 -1 4.47 -2 1.93 &
-2 6.26 | 1.77

-4 6.42 (3-CH3) 1.37



‘Based on the nol ecul ar weight, the proton 20 nucl ear magnetic' resonance

'speclrunldata, and the ele-" nental anal yses, an-enpirical fornula of [err]
QESlgned to antibiotic A51568 factor A. Potentionetric titration of

ant iotic A51568 factor A in 66 percent aqueous dinethylformam de indi- 25

.cated pKa values of N6.2, 8.8, 10.3, and 12.85-(initial pH=6.12). -z;
;Antlblotlc A51568 factor A has the follomﬁng [err] specific rotation:

[err] =-20.4 (C=10 ng/m, water), [err% -33.6 (C=10 ng/m, water).
[err] The infrared absorption spec of anti- 5 biotic A51568 factor

A in7KBr pellet is shown in the acconpanying drawing as Figure 1. The
follow ng dis- tinguishable absorption maxi ma are observed:: 3400 (broad,

strong), 3380 (broad, strong), 1657 oaf stép g 1587 (medi um strong),
- 1505 (nmedium strong), 10 1424 (negégii——égﬂg—éaedlun) 1328 (broad,
weak), 1310 (broad, meak)ggeﬁsﬁainﬂhlﬁbssfonggQ;S&ﬂ?ﬂthma@&, 1156 (weak),

-1128 (nmedium, 1062 (nedlunlstrong) 1028 (weak), 1015 (weak); 990 (weak),
882 (weak), 881 (weABpigementis. TAgsigument ol et absorption

- mexima of anti-Ring E Chem. Shift  Vancosamine Chem. shift
5

<NH . 8.54 4 ok
-1 4.47 5 | 4.67
-2 ©7.17 (5-CH,) 1.09
-5 6.72

-6.  6.79

10 iNot assigned

The proton nuclear magnetic resonance spec~
trum of antibiotic A51568 factor A is wvery much like
that of vancomycin. The chief difference noticeable by
1nspect10n is the absencg of the N-CH3 resonance for N-

15 (methyl)leuczne in the spectrum of A51568. Thus, the
proton nmr spectrum of vancomyc;n contains a methyl
singlet at 2.39 ppm.} which is absent from the proton
nmr spectrum of antibiotic AS51568 factor A.

Based on the molecular weight, the proton

20 nuclear magnetic resonance spectrum data, and the ele-
mental analyses, an empirical formula of C65H73012N9024
is assigned to antibiotic A51568 factor A. '

Potentiometric titration of antibiotic A51568
factor A in 66 percent aqueous dimethylformamide indi-

25 cated pKa values of N6.2, 8.8, 10.3, and 12.85 (initial
pHE=6.12). '



bFOtIC A51568 factor A in wat er

under acid, neutral,

and basic conditions

0 .

ate recorded in Table 2, which follows. Table 2 20 UV Spect rophot onetry of

Ahtlblotlc A51568 factor A ACId or

max nm [ er

r]

(%, 000) 234.

Anti bi otiz A51568 factor
s@lid. A51568 factor

nticl ear

al phabet ,
né 15 H 20

10

15

20

Neut r al Basi c 25

The proton
trumof antibiotic A51568 factor B was
Si X-

[0]25 c _

specific rotatlon: «20.4° {C=10 mg/ml, water),
om
[alzs C

135 = -33 6?2 (C=10 mg/ml, water).

" The infrared absorption spectrum of anti-
biotic A51568 factor A in KBr pellet is shown in the
accompanying drawing as Figure 1. The following dis-
tinguishable absorption maxima are observed: 3400
{broad, strong), 3380 (broad, strong), 1657 (broad,
strong), 1587 (medium strong), 1505 (medium strong),
1424 (medium), 1396 (medium), 1328 (broad, weak), 1310
(broad, weak), 1231 (medium strong), 1174 (weak), 1156
(weak), 1128 (medium), 1062 (medium strong), 1028
(weak), 1015 (weak), 990 (weak), 882 (weak), 881 (weak)
cm™ . | | -

The ultraviolet absorption maxima of anti-
biotic A51568 factor A in water under acid, neutral, and

basic conditions are recorded in Table 2, which follows.

Table 2

UV Spectrophotometry of
Antibiotic A51568 factor A

fornula are identified by letters of the

as indicated in 5ﬁ§lbéPFéGFA§b558|ﬁ@Ft@#rﬁnbﬁsgﬂvt

am i

B has a nol ecul ar wei ght of about 1449, as determn ned
by fast-atom borbardnment nass spectromet ry7=-5
nmagnetic resonance spec-
det ermi ned in dinethylsul foxide at [err] and 360 MHz. The several
menber ed rings of the structural

~

_ ‘max nm[err] 278 (5, 500) 302
(shoulder)(25 000) 264 (shoul der) (10, 000) - 8-
B (formula | wherein nis 2) is a white, anorphous

25

Acid or Neutral
max nm (&)

B 278 (5,500)

i 4 e el

et e
ERLT R AL VE 4

234. (shoulder)(25,000)

Basic
max nm (&)

302 (6,000)

264 (shoulder) ~
{10,000)




féf}]'[err]

The tabl e of Chemical Shifts, in ppnl follows"30 , in Table 3.

-9- Table 3 Chenical Shifts for 'A51568 factor B [err] Assignnent

Assignnment Ring A Chem Shift Gutanine Chem Shift 5 -NH
61?4 - NH 6.83 -2 4.19 : [err] -1

5713 [err] 1. 67 &-86H 5.85 y .

1.87 -2- 7.84 [err] 6.83 & 10 -5 vt 7.29
6.41 -6 7.47 Leucine Ring B - NH2 *
- NH 7.63 4.05 15- -1 5. 67

[err] 1.63 -2 Antlblgta@ A51568 factor B (formula. bowherein

5.23

d ucose -NH

10

15

20

25

30

n is-2) is_a whité, 63mo§'p?mus 5011%929%1%3682%act&“’9 C

has a molecular welght of about 1449, as determined by
fast-atom-bombardment mass spectrometry. ‘

The proton nuclear magnetlc resonance spec-
trum of ant1b10t1¢ A51568 factor B was determined in

dimethylsulfoxide at 60°C and 360 MHz. The several six-

membered rings of the structural formula are identified
by letters of the alphabet, as indicated in the follow-
ing formula:

g lucose—vancosamine

/\/\)\ ?'\

/
e CHS
//'\CI \kx/ 3 \\‘,/\\3' )
oI_O
I
P!
G!u
HOOC—e4 : . i}
Y Chz
2/\ =TEH - 5/\6
o N/ . e
o' N\ oM S _ ':

The table of Chemical Shifts, in ppm, follows
in Table 3.



2 4.81 . -2 5.52 -1' 5.13 -3

3:i48 +~OH - 5. 83 -4 ) 3.29 25 -2 7.84
-5 3.16 -3 - 7.16 -6 3.70 & -6

7713 : . '3.52 Ring D Vancosani ne - NH

8.:42 . -1 5.30 30 -1 4.48 -2
1792 & -2y 6. 29 1.76 -4 6.42

(3_ CH3) 1. 37 19 -10- Table 3 cont’ dl&:hem cal Shifts for A51568

fdctor A Assignment Assignflent Ring E Chem Shift

Vancosam ne Chem Shift -NE 8. 48 _ 4 3.16 -1

4.:48 5 4.67 -2 7. 18 (5- CE3)

1..09 -5 6.72 -6 6. 79 10 *&gi;as? gned The proton nucl ear

magnetlc resonance spec- trum of antibiot 68 factor B is very nuch

like that of vanconycin Chehidadt ShiifA5156¢ AS3568 SactdheB (60°C)

Assignment Assignment
Ring A Chem. sShift Glutamine Chem. Shift
N 3 -NH 6.54 -NH 6.83
. -2! 4.19 -« 4.06
a -1 5.13 -8 1.67 &
| -0H 5.85 y 1.87
N~ -2 7.84 -NH, 6.83 &
10, -5 7.29 6.41
_ -6 7.47 | |
- Leucine
o Ring B . -NE, %
C -NH 7.63 —a 4.05
- 15 . =1t 5.67 -8's ' 1.63
ﬁ © -2 5.60 _' . 1.68
; -6 5.23 -y 1.67
o | : ~5's ©0.92
S ' 0.91
20 ' Ring C .  Glucose
j -NH _* -1 5.33
A -2 ' 4.81 -2 © 5.52
g -1 5.13 -3 - 3.48
. -OH 5.83 -4 3.29
o 25 -2 - 7.84 -5 .3.16
s -3 7.16 -6 3.70 &
3 -6 7.13 ©3.52
Ring D Vancosamine
' -NH 8.42 -1 5.30
30 -1 4.48 -2 1.92 &
-2 6.29 1.76

-4 6.42 : (3-CH3) ' 1.37



ichief -differences noticeable by inspection are the 15 absence, of the [err]
resonance 'for N-(nethyl)leucine found in the spectrum of Vanconycin, and

t §¢; absence of the asparagi ne resonances found in the spectra of Vanco-.
nycin and A51568 factor A The asparagi ne resonances found in Vanconycin
and in A51568 factor A are replaced 20 by gl utam ne resonances in A31568
factor B. Based on the mass spectral u&Pa, the proton nucl ear nmagnet iyet
resonance spectrumdata, and conpari- son of this data to the correspondi ng
data for A51568 factor A, an enpirical formula of C66H75C12N9024 is 25
assigned to antibiotic A51568 fac 3 e -%1- A51568 antibiotic m xture
containing factors A and Bis pr 5 ng a hitherto undescri bed
strain of Nocardia orie@henicaliRthift23f0rTAB3 568y fiactor urther relates to
5 the hitherto undescribed strain of Nocardia orientalis NRRL 15232, and
to biologi- call Agsignmentures thereof. FAgsSdampe@litence, the bio-

| ogi cal l'y pWI@i%'E‘”@h@ﬁ:. Negafgi @ opasebahingnbRRenbal33nigt been
desi gnat ed i aborarory as cul tTUre A51508. 1. 710 Cul ture
A51568. P IS a vasNRnt stragpggerived throggh natural sgeligction fromculture
A51568, which latyer cultuge,was initially isolated fro soil sample
col l ected in Yucatan, N@xiéoégé 8 gle7

-2 7.18 ' (S-CH3) 1.09
-5 6.72 _ _ -
-6 6.79

10 *Not'assigned | : | : o/

The proton nuclear magnetic resonance spec-
trum of antibiotic AS51568 factor B is very much like
that of vancomyéin'énd that of AS51568 factor A. The
chief differences noticeable by inspection are the

15 absence of the N-CH3 resonance for N-(methyl)leucine
found in the spectrum of Vancomycin, and the absence of
the asparagine resonances found in the spectra of Vanco-
mycin and A51568 factor A. The asparagine resonances
found in Vancomycin and in A51568 factor A are replaced

20 by glutamine resonances in A51568 factor B.

Based on the mass spectral data, the proton
nuclear magnetic resonance spectrum data, and compari- </
son of this data to the corresponding data for A51568
factor A, an empirical formula of C,.H..C1,N.O,, is

25  assigned to antibiotic AS51568 factor B.

[+



e e e Gt T Te LS AT LA deepet Sl e st LT el T

Cﬁlture A51568.1 i s élassified as a strain of 15 Nocardi a orientalis

bised-on sinul taneous | aboratory conparisons, as well as conparison with
the published descriptions of Nocardia by D. Berd, "Laboratory |denti-
fifcation of Cinically Important Aerobic Actinonycetes", Appl. Mcrobiol: -
28(4), 665-681 (1973); by Bergey's 20 Manual of Deterninative o
Bacterlotbgy 8th Edition, edited by R E Buchanan and N. E. G bbons Gﬁhe
Wil liams and Wlkins Co., -Baltinore); by RE. Gordon et. al., "Nocardia
c@ellaca Nocar di a autotrophla and the Neta«din Strain", Int. J. Syst.
Bacterlol 24(1), 25 54-63 (1974); by R E. CGordon et aI "Resi stance to
R:fanpln and Lysozyne of Strains of Sone SpeC|es of Nycobacterlunland
Nocardi a as a Taxonomi ¢ Tool".  Int Bacteriol. 27(3), 176-178
(1977); by S. A Waksnan, ﬁﬁésﬁétaabhyée b@ m@#tur¢ cqntﬁanwnguﬁﬁq;qyaj 30

ngklns go 5 Ealm!m@ﬂes(1%6 kbdggad Bytbu%ﬁ@r Sﬁ%%héﬁﬁaﬁ fé§§¥i§§§tlﬂ s
speci es by Qe -12: eces ) e Genus
Nbcardla N. car%@%ggﬁ g —£$$£§3§¥5 1entaI|s and N.

adr ocol oni genes"; J. Gen. Wh¢50anEnticﬂ fﬁﬂtﬁer(némimestmofs J. Mshra et

ak. ., "|dent5fICQh§Oﬁ1Qhe¥an Has egnd Streptonycetes of Medical
I{rportance J. In., Mcrobio ﬁ E 728- 73 §1980332 and by Pittenger et

ah. "Streptonyc@gI@FPeﬁﬁé Nogardiag Qr and "to biologi~
g« cally pure cultures thereof. For convenience, the bio-

& logically pure culture of Nocardia orientalis NRRL 15232
nﬁ o has been designated in our laboratory as culture A51568.1.
: ' 10 Culture A51568.1 is a variant strain derived
through natural selection from culture A51568;, which
latter culture was initially isolated from a soil sample
collected in Yucatan, Mexico.
Culture AS51568.1 is classified as a strain of
.- 15 Nocardia orientalis based on simultaneous laboratory
comparisons, as well as comparison with the published
descriptions of Nocardia by D. Berd, "Laboratory Identi-
fication of Clinically Important Aerobic Actinomycetes",
Appl. Microbiol. 25(4), 665-681 (1973); by Bergey's
20 Manual of Determinative Bacteriology, 8th Edition,
: edited by R.E. Buchanan and N.E. Gibbons (The Williams
Y] and Wilkins Co., Baltimore); by R.E. Gordon et al.,
:E "Nocardia coeliaca, Nocardia autotrophia, and the

N ' ' Nocardin Strain", Int. J. Syst. Bacteriol. 24(1),

25 54-63 (1974); by R.E. Gordon et al., "Resistance to
Rifampin and Lysozyme of_Strains of Some Species of
Mycobacterium and Nocardia as a Taxonomic Tool", Int.

J. Syst. Bacteriol. 27(3), 176-178 (1977); by S.” A.
Waksman, The Actinomycetes Vol. II, [The Williams and

30 Wilkins Co., Baltimore (1961)]; and with the published

descriptions of this'spécigS'by R.E. Gordon et al., "Some




Vanconycin", Antibiot. and Chenoth. VI(Il), 642-647 (1956). 10
The net hods and nedi a recommended for the International Streptonyces
Projzé% (I1'SP) for the characterization of Streptonyces species, as
publ ed by Shirling and Gottlieb ["Methods of Characterization of
Streptonyces Species", Int. J. Syst. Bacteriol. 15 16(3), 313-340
(1966)], as well as nethods recomrended for the characterization of ‘=
Nocar di a species, as pub- lished by Gordon et al., "Nocardia coeliaca,
Nocardi a autotrophia, and the Nocardi Rl3#rain”, Int. J. Syst. Bacteriol.
2 24(1), 54-63 (1974) were followed. 20 CHARACTERI ZATI ON OF A51568.1 CULTURE
¥ Morphology Culture A51568.1 produces an extensive sub- strate and aeri al

| Mave a cobvofiiks. TLEHEES oinbheoRems NagArdianalgarnsaen cond)
1 tions, the hiphaadimddk Nntcrahsvhleuseki al.foeyerbakis Noas@wdi a vere
ontdl o e Be2EeTorliAIECLE LeR Sl BbLAR, TOGT RSN QBT .
. features areb¥bSer ved Miish¥acet: gle, ABIdentification2of Mocardiae
5 and streptomycetes of Medical Importance', J. Clin.
Microbiol. 11(6), 728-736 {1980); and by Pittenger et
al., "streptomyces orientalis, n. sp., the Source of
Vancomycin", Antibiot. and Chemoth. VI(11l), 642-647
(1956). o .

10 The methods and media recommended for the
International Streptomyces Project (ISP) for the
characterization of Streptomyces species, as published
by shirling and Gottlieb ["Methods of Characterization
of Streptomyces Species", Int. J. Syst. Bacteriol.

15 16(3), 313~-340 (1966)], as well as methods recommended
for the characterization of Nocardia species, as pub-
lished by Gordon et al., "Nocardia coeliaca, Nocardia
autotrophia, and the Nocardin Strain", Int. J. Syst.
Bacteriol. 24(1l), 54-63 (1974) were followed.

20 _ : S
- CHARACTERIZATION OF,A5l568gl CULTURE

Moxrphology - ' o -/
~ Culture A51568.1 produces an extensive sub-
strate and aerial mycelium. When viewed under the
25  light microscope, the aerial hyphae have a cobweb ap-
pearance. When grown under submérged,'shaken condi-~
tions, the hyphae break into shbrt'mycelial fragments.
.No conidia were observed when aerial hyphae
_ were viewed by light microscopy. However, conidia are
ﬁ 30 seen when studied by scanning electron microscopy.
é These features are observed when culture A51568.1 is
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geown on | SP nedium No. 5 and tap water agar. The spore surface
ognamentation is snooth (Sm). The spore shape is spherical to cylindrical,
arid t he spores are poorly and irregularly formed. This norphology is 5 _
C|aSSIerd in the nonstreéptonycetes section as de- scribed in Bergey's 2&
Minual , supra. Cultural Characteristics Culture A51568.1 grew well on yeast
dextrose'io agar, as well as on many other agar nedia, the growth being
often wri nkl ed and fl aky. Abundant aeri al celia were produced having a
sgore pass color in the gray (GY) and soneigﬁes white (W col or series. The
ngar est- matching color tab for the gray color series in the 15 Tr esner
aad Backus system (see Tresner and Backus, "System of Col or Weels for

Shreptonycete Taﬁﬁﬂﬁﬁy okyi,ol 1 | | i ght
G:ay to 2dc yel |l ow sh (}a.. gﬁ%&# b groé% ?§3n§§€ﬁ£ ggg}de&aggnor as 20
| 8ng as typical @h‘}yééé’e °1-'ﬁém§§itf=1 Logr dst smeathr 6¥mted e iIRAREANI C

s?I ts- sltarclh agarsl:(alp%PJJ§0spfk)arl&algltbceymhndﬁahaéﬂglﬂﬁdaﬂi’é éﬂé%é\khré% and
cero cin s eq, gr own east - na
gx?ract aggry(ls fﬁﬂgéi§egﬁigr39 %°£ngrk ?ﬁé&?i&ﬁy\k§color is

.oliserved on the ifiedddn thenhponstreptonyyagtes neection Sis Me~ 2, | SP
Ng. 5, tyrosine Qggﬁb@hS&nNger byt @NMafihi¥eer ehprq! yci ne agar. This color
ig unaffected by pH A [ight ébyred h %romﬂggufuble pi gnent is al so
eléborated in 30 the above-naned nedla, as well as in Czapek's solution
Cultural Characteristics

dearalainshts

AN Culture A51568.1 grew well on yeast dextrose

10 agar, as well as on many other agar media, the growth
being often wrinkled and flaky. Abundant aerial mycelia
were produced having a spore mass color in the gray
(GY) and sometimes white (W) color series. The nearest .
matching color tab for the gray color series in the

15 Tresner and Backus system [see Tresner and Backus,
"5ystem of Color wheels for streptomycete Taxonomy",

i Appl. Microbiol. 1l, 335- 338 (1956)] is d light Gray

é to 2dc yellowish Gray.

The aerial growth is neither as dense nor as
20 long as typical Streptomyces. The aerial growth is
ﬁ produced on inorganic salts-starch agar (ISP No. 4),

§ [ : on glycerol-asparagine agar (ISP No. 5), and glycerol-
-E : o glycine agar, and is best observed when grown on yeast-
é , malt extract agar (ISP No. 2).

B - 25 A dark brown distinctive color is observed on
_% E the réverse side in the following agar media: ISP No. 2,

i ISP No. 5, tyrosine agar (ISP No. 7), and glycerol-
glycine agar. This color is unaffected by pH. A light
to reddish brown soluble pigment is also elaborated in

30 the above-~named media, as well as in Czapek's solution

agar and in glucose-asparagine agar. The reverse color
of culture A51568.1 in other media is yellow-brown.

e obhy A 4 e
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a%fr and in glucose-asparagi ne agar. The reverse color of culture A51568.1
irPBther mediais yel | ow br own. -14- \Wen plated for variability,

culture A51568.1 showed no mixture of colony types, and culture A51568.1 is
therefore regarded as a stable isolate. The cultural characteristics of
culture 5 A51568. 1 on various nedia conpared with the cul tural
characteristics of Nocardia oriental isl48TCC 19795 are presented in Téﬁle 4,
whi ch follows. Col or names were assigned according to the | SCC-NBS Centroid
Color Charts Sanple No. 2106 (National 10 - Bureau of Standards, U. S.

Depart ment of Comrerc 19 the Col non nual ,_4 dition
(Col or Standards Depar %@a&ﬁﬁ]% a&)‘r%@n%‘? M?I ,g%ﬂEﬁago,
Illinois, 1%3®wed ho mixture of colony types,Tai@ cultume NASISE8CY eri stics

o tares ¥ B A R .

surface surBhec culdural chazagerishiqnopeulture. d. Or change)
2 SAT AS1SEAN ‘dh Yarious MUHIR onpik P (X Bhd @ltural Yel | ow

(V) characteristics of Nocardia orientalis ATCC 19795 are )
presented in Table 4, which follows.
Color names were assigned according to the
ISCC-NBS Centroid Color Charts Sample No. 2106 (National
10 Bureau of Standards, U.S. Department of Commerce, 1958),

and the Color Harmony Manual, 4th Edition (Color
Standards Department, Container Corporation of America,
Chicago, Illinois, 1958).
15 |  Table 4
Growth Characteristics of A51568. l
and ATCC 19795 on Various Media -
Medium " A51568.1 ATCC 19795
G: Abundant-wrinkled Abundant-wrinkled
20 surface surface .
ISP R: 59.4.Br (no pH 72.4.0Y
~ change) |
2 Am: Abundant:d 1. Abundant:2ba pale ‘”
Gray (GY) . Yellow (¥) o/
25 Sp: Reddish-brown: None '
G: Abundant Abundant
. ISP R: 89.p.Y 89.p.Y
3 Am: Good:d 1.Gray (GY) Good:d 1.Gray (GY)
Sp: None None

30



o5 Sp:. Reddi sh-br own

I8P -~ R 89.p.Y 89.p.Y 3 Am Good:d |I.
I-; Gray (GY) Sp: None None 30 -15- Tabl e 4,
Abundant Abundant [ SP R 72.d. 0Oy

Aim Abundant:b Oyster Abundant:b Oyster

Vihi te (W Sp: None None G Abundant

Ri 59.d.Br (no pH 70. 1. OY change) 10 5
Abundant: b Oyster Wite (W

G Abundant Abundant
pH change) Am Abundant: 2ba p.
(Y) Sp Dar k reddi sh- brown None G Good

| SP

None G Abundant

Bl ack (no

Good

Table 4, continued

: Abundant
72.4.0Y

= Abundant:b Oyster
39_ 5 - White (W)

None

: ISP

: Abundant

59.4.Br (no pH
change)

ISP

10 Abundant:b Oyster
white (W)

: Light Brown

: Abundant

65.br.Black (no
- pH change)

ISP

15

Abundant:2ba p..
 Yellow (%)

: Dark reddish-brown

Good
74.s.¥BR

Good:b Oyster
white (W)

Light brown
Abundant-wrinkled,
- flaky

74.s.yBr

Good:d.l.GYT
- 2ba p.Y (GY)

None

20 Czapeks R:

Solution Am:

25 o
"Emerson's R:

Agar Am:

Sp:
30

Abundant
70.1.0Y

Abundant:b Oyster
White (W)

None

Abundant
70.1.0Y

Abundant:b Oyster
White (W)

None

Abundant
71.m.0Y

- Abundant:2ba p

Yellow (%)
None

Good
70.1.0Y

Good:b Oyster
white (W)

None

Abundant-wrinkled,
flaky

74.s.YBr

Good:2ba p.
Yellow (Y)

None

Abundant
Gray (GY) Good:
continued G
70.1. 0y 4
VWite (W
_ Abundant
Am Abundant:b Oyster
Whi t-<€1§4) Sp: Light Brown
R 65. br.
Abundant : 2ba p. Yellow (Y)

71. m OY 15



R 74.s. yBR

dg .Czapeks
gd:b Oyster Wiite (W
Abundant - wri nkl ed, Abundant -wri nkl ed, 25

flaky Enmerson's R 74.s.yBr

Good: 2ba p. 2ba p.Y (GY)

-16- Tabl e 4,

deep yBr

Abundant: 2ba p. 5

A i've- br own

(no

10

15

20

25

30

71. m OY pH change) 10
Abundant: 2ba p. Gray (GY)

G:
Glucose R:
Asparagine
Sp:
G:

.Glycerol- R:

glycine

‘Nutrient R:

Agar Am:
Sp:
G:
Tap R:
H20 Am:
Sp:
G:
Yeast R:

Dextrose Am:

Sp:

G = growth R
pigment

Wiite (W Sp: Light brown None G
fl aky :
74.s.yBr Agar .Am Cood:d.|.GYT
Yel | ow- (Y) Sp: None None. 30
. Abundant d ucose R y5.
. OY Asparagi ne Am Abundant: 2dc y
G ay6£GyY) ) Yel l ow (Y) Sp:
None G Abundant Abundant G ycerol- R 78.d.yB
gl yci ne Am Abundant: 2dc y
: Yellom/(Y) Sp: dive-brown None
Table 4, contlnue
Abundant | Abundant
75. deep YBr 67. brill.oY
Am: Abuhdant:ch'y Abundant:2ba p.
Gray (CY) Yellow (¥) *
Olive-brown None
Abundant Abundant. )
78.d.yB (no ~ 71.m.0Y -
PH change) o’
Abundant:2dc y Abundant:2ba p.
Gray (GY) Yellow (Y)
Olive~brown None
Good Good
70.1.0Y 70.1.0Y
Good:b Oyster Good:b Oyster
white (W) white (W)
None None
Fair Fair
93.y Gray 93. Yy Gray
Poor Poqr
None None - -
e - | -’
: Abundant-wrinkled, = Abundant-slightly
flaky wrinkled
68.s.0Y 68.s.0Y :
Abundant:d light Abundant:b Oyster
Gray (GY) white (W) .
None None
= reverse Am = aerial mycelia Sp = soluble

conti nued G Abundant
67. brill

70.1.OY Sol ution Ani -Gaod: b Cys{ér




& Good " Good Nutrient R 70.1.0Y 70 1.0y 15

PN

Agar -~. Am Good:b Oyster Good: b Oyster Wiite (W VWhite ¢
Sp: None None G Fair Fair Tap R 93.y
G ay 93. vy Gay 20 [err] Am Poor Poor Sp:
Npne None G Abundant-w i nkl ed, Abundant -slightly flaky

Wi i nkl edYeast R 68.s.0Y 68.s. Oy 25 Dextrose Am
Aﬁundant d I'ight Abundant: b Oyster. Gay (GY) VWite (W Sp:
Néne . None G = gromh R = «¥ferse Am = aerial nycelia Sp =
sol ubl’e pignent 30 - -17- Cell Wall Studies Using hydrolyzed whole cells

of A51568.1 culture, the presence of certain diagnostic sugars was
dEtern1ned by the izfoggiograghic net hod of MP. 5 Lechevali er,
"fdentification : nycetes of dinical Inportance”, J. Lab.
Gin. Med. 71_ 931-944 (198§lng hydrolyzed whole cells of A51568.1

4 culture, the presence of certain diagnostic sugars was

g : determined by the chromatographic method of M.P.

id © 5 Lechevalier, "Identification of Aerobic Actinomycetes

: of Clinical Importance", J. Lab. Clin. Med. 71, 931-944
e (1968). |

- Hydrolyzed whole cells were used to deter-
S mine the isomers of diaminopimelic acid according to the
10 method of Becker et al., Appl. Microbiol. 11, 421-423
(1964). '

The results of these studies are set forth
below. '

i Test - - Result Observed
3 15

Diagnostic sugars. - Galactose, Arabinose,

Isomers of 2,6- Ribose Meso-isomer

diaminopimelic acid

These results represent a Type A whole-cell sugar

pattern, and a Type IV cell wall, which combination of
20 major cell wall constltuents is indicative of the genus

o Nocardia. See M.P. Lechevalier, supra.

' Using thin-layer chromatography of whole-
cell methanolysates, according to the method described
by D.E. Minnikin et al., "Differentiation of Myco-

25 bacterium, Nocardia, and Related Taxa by Thin-layer

3 Chromatographic analysis of Whole-organism Methanolysates,"
' J. Gen. Microbiol. 88, 200-204 (1975), no mycolic acid
methyl esters were observed.

PRIRUIRICTFURY IS SRR W R T L R VEIPRE P LT 2RO S LR e
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Hy Iyzed V\/nole ceIIs wer e used to deter- m ne the isoners of

di-&-nopi nelic acid according to the 10 nmet hod of Becker et al., Appl.

M crobiol. 11, 421-423 (1964). The results of these studies are set forth
bel ow. Test Result Cbserved 15 Di agnostic sugars

Gal act ose, Arabinose, |soners of 2,6- Ri bose Meso-i somner

di am nopinelic acid These results represent a Type A whol e-cell sugah-'*
pattern, and a Type IV cell wall, which conbination of 20 maj or cell wall
constituents is indicative of the germkBNocardia. See M P. Lechevalier,
supra. Using thin-layer chronmatography of whole- cell nethanol ysates,
according to the nethod described by DDE. Mnnikin et al. "Differentiation

of Myco- 25 bacteriu i 2 -

Chr omat ogr aphi ¢ anal ysﬁg %&ﬁ%:g‘jflg %&"ﬂh haeﬁ%%}éé’a es, ql?l Y:‘éé'

M crobi ol . 88ure0a5254s(1ovas studi oand: conpanad i the pudy Shéde observed.
27 -18- I n agdthl 8A 29 ﬁheoﬂ’@ﬂﬁaﬁfé eF df it Sstrdils ! Wee wRG1568 1 was

2{ Eg: ﬁg agg %ggﬁi‘ggneous cm w1§1%1€1.1 ﬂSI “N%ﬁal 4%2r ef erence
5 ATCC 19795. The compar:.son of the cultural morphologi-
cal, and physiological propertles is recorded in Table 5,
which follows. - ' '
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[err] [err] [err] [err] -23- [err] [err] [err] [err] [err] [err] [err]
[®err}-~ 3-3 -24- Using the cultural, norphol ogical, and physi ol ogi cal.
characteristics determined for A51568.1, conparison was made with thau
publ i shed descriptions of 14 taxa of Nocardia, as published by R E. Gordon
‘et 5 al., "Sone Bits and Pieces of the Genus Nocardia: N carnea, N.
vacciniisx N. transvalensis, N orientalis, and N aerocol oni genes", J. Gen.
hﬂctobiol. 109, 69-78 (1978); and by S.J. Mshra et al., "ldentification

s T Tt
e e i

; =21~
k Further, the acid production from carbohy-

= drates by cultures A51568.1, NRRL 2451, NRRL 2452, and
?" ' ATCC 19795 was compared with the published results of

é 21 N. orientalis reference strains. This information

%' 5 is recorded in Table 6, which follows.

s W i




of{Nocardi a and Streptonycetes of Medical Inportance”, 10 J. din.
-cr.obiol. 11(6), 728-736 (1980). |In addition, sinultaneous |aboratory
conpari sons were made between culture A51568.1 and cultures NRRL 2451, NRRL
2452, and ATCC 19795. Sinmilarity coefficients were then cal cul ated 15
fromthe equation S= [err] where [err] = nunber of positive simlarities Ns
= nunber of negative simlarities 20 Nd = nunber of Lol
dissimlarities (differences) See: WA, Kurylowicz et al., "Nunerical
Taxonomny of Streptonycetes”, Polish MetB2al Publishers, Warsaw (1975). The
properties used to calculate simlarity coefficients were mainly
physi ol ogi cal characteristics. 25 Conpari sons were made by neasuring al
the other strains against culture -A51568.1. Thus, A51568.1 conpared to
itself was rated as 100. The conparisons are recorded in Table 7, which

fol | ows. -25- Table 7 Coeffajgient of Simlarity Between Culture A51568.1
and Several Nocardia ReferencéﬂStrains Culture
Coef fi ci ent 3
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A51568. 1 ' 100 NRRL 2451 _ B o
95 NRRL 2452 : 95 ATCC 19795 3¢
8 10 N. orientalis (conposite of 21 strains)

89 N. aerocol oni genes . ' 76 N. hirsuta

68 N. autotrophia _ : 65 15 N. dassonvill ei

63 N. nedurea : 63 N. brasiliensis

1 N. cavi ae 61 N. transval ensis

57 20 N. amarae -23- 53 N. vacci ni

‘50 N {asteroides : ‘47 N. carnea - .

47 N. pélletieri 39 25 A conpari son of
the simlarities and dif- ferences between culture A51568.1 and N. '
ofientalis ATCC 19795 is set forth in Table. 8, which foll ows. -26- Table

8§Sini|arities and Differengids of Culture A51568.1 and culture ATCC 19795

E

1

..
Fx]

81844

oriental

y..

L+ ++ 1

ATCC
19795
+

4+ 4

NRRL
2452
+

NRRL
2451
+

L+ 4+ 41

L+ ++ 1

Table 6, continued

A51568.1
+

PR WA P T ORI R L - LR T PR S 1T P

- . it Tiae
B bl 1 A e

Characteristic

Salicin
d(-) Sorbitol

Sucrose
d(+) Trehalose

d(+) Xylose
Control

.':-li'ré‘i;.fi;c;:.‘ Sl
ND = not done

A

.
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el A BN RS W AT R S .



Sipgilarities Differences Acid from carbohydrates
iPt ural characteristics on sone nedi a: Aerial hyphae

aerial mycelia color Catal ase production reverse col or Cel
wal | type IV sol ubl e pignentation 10 Coni di a present
Deconposi tion of xanthine Cultural characteristics NaCl tol erance
Deconposi tion of: Nitrate reduction casein et

Resi stance to novobi ocin DNA 15 hypoxant hi ne tyrosi ne Fragnmentation
of nycelium Gelatin |iquefaction HydroB¢sis of: 20 - escul i n hi ppurate

skimmlk starch Inability to deconpose adeni ne 25 Mel anoi d pi gnents
absent Morphol ogy Phosphatase production 36 -27- :

Using the cultural, morphological, and
physiological characteristics determined for A51568.1,
comparison was made with the published descriptions of
14 taxa of Nocardia, as published by-R.E. Gordon et

5 al., "Some Bits and Pieces of the Genus Nocardia:N.
carnea, N. vaccinii, N. transvalensis, N. orientalis,
and N. aerocolonigenes", J. Gen. Microbiol. 109,
69-78 (1978); and by S.J. Mishra et al., "Identification
of Nocardia and Streptomycetes of Medical Importance",
10 J. clin. Microbiol. 11(6), 728-736 (1980). In addition,
simultaneous laboratory comparisons were made between
culture AS1568.1 and cultures NRRL 2451, NRRL 2452, and
ATCC 19795. ) o ' :
Similarity coefficients were then calculated
15 from the equation ;

s = [Nst + Ns"]/[Ns* + Ns™ + Nd] x 100

where
- Ns* = number of positive similarities
Ns~ = number of negative similarities
20 Nd = number of dissimilarities (differences)

See: W.A. Kurylowicz et al., "Numerical Taxonomy of :

Streptomycetes”, Polish Medical Publishers, Warsaw (1975).
The properties used to calculate similarity

coefficients were mainly physiological characteristics.

'25° Comparisons were made by measuring all the other strains

against culture A51568.1. Thus, A51568.1 compared to

itself was rated as 100. The comparisons are recorded

in Table 7, which follows.



Table 8, continued Similarities D f-f erences Resi stance to: %
|'ysozyme 5 penicillin rifanpin Sensitivity to bacitracin Spore shape" ’
Spore surface ornanentation 10 Stai ni ng reaction Sugar pattern of whole
cell hydrolysates type A Survival at 500C for 8 hrs. Tenperature range
(10-[err]) 15 Urease production Utilization of organic conpounds
Vegetative growh in CSM nedi um Cul ture A51568.1 has been.deposited and
made a part of the stock culture collection of the Northern .20 Regional
Research Center, U.S. Departnent of Agri CtA2~ture, Agricultural Research
Service, Peoria, Illinois 61604, fromwhich it is available to the public
‘under the nunber NRRL 15232. Also a part of this invention are the pharna-
25 ceutically-acceptable, non-toxic Sa_téﬁlé)f7 antibiotics A51568 factors A
apd B. "Pharnaceutical | y-accept abl e™ sal . salts in which the toxicity

of the conpound as a whol e tow&m&&hg@pc&smi@ﬁﬂs not increased
relative to the non-salt fornpetigessS@iltire A5I868.1 and
Several Nocardia Reference Strains

5

-  Culture - Coefficient
A51568.1 | 100
o . NRRL 2451 . 95
| NRRL 2452 | -1
A~ ATCC 19795 86
) 10 N. orientalis (composite of _
21 strains) | 89
) N. aerocolonigenes 76
N. hirsuta - ' . 68
N. autotrophia 65
15 N. dassonvillei ' . 63
N. madurea _ 63
N. brasiliensis - 6l
N. caviae =~ | 61
. N. transvalensis 57
20 N. amarae 53
. N. vaccinii 50
': W, N. asteroides | 47
- N. carnea ' 47
. N. pelletieri | _ .39
) 25

A comparison of the similarities and dif-
: ferences between culture A51568.1 and N. orientalis
ATCC 19795 is set forth in Table 8, which follows.



gg% suitable salts of antibiotic A51568 factors A and B include those acid
addi tion salts forimed by standard -28- reaction with both organi.c and

i norgani ¢ acids such as, for exanple, sulfuric, phosphoric, hydrochloric,
_acetic, succinic, citric, lactic, maleic, and fumaric; as well as those
salts fornmed by the carboxyl group with strong 5 bases such as soditum
hydr oxi de, potassi um hydroxi de, sodi um carbonate, potassi um carbonat &,
anmoni um hydr oxi de, di et hanol am ne, and |i ke bases. The activity of
antibiotic A51568 factor A against a «26+ety of bacteria, .as determ ned by
thé 10 agar-dilution nmethod, is reported in Table 9, which follows,
wherein the mnimuminhibitory concentration (MC) values are recorded.
-29- TABLE 9 ACTIVITY OF A51568 FACTCRzﬁ AGAI NST A VARI ETY OF BACTERI A 5
Bacteria Staphyl ococcus aureus e MC (ug/m. 3055*

0.5 X400 Similarities and legérences of Culture
A51568.1 and culture ATCC 19795
51m11ar1t1es Differences
3 Acid from carbohydrates Cultural characteristics on
- some media:
Aerial hyphae aerial mycelia color
Catalase production _ reverse color .
Cell wall type IV soluble pigmentation N
10 Conidia present Decomposition of xanthine
Cultural characteristics NacCl tolerance
Decomposition of: . Nitrate reduction
casein Resistance to novobiocin
DNA '
15 hypoxanthine
tyrosine
Fragmentation of mycelium
Gelatin liquefaction
Hydrolysis of:
20 esculin
hippurate o | -
skim milk \{
starch

@

Inability to decompose adenine
25 Melanoid pigments absent

Morphology : -

Phosphatase productlon :



Vi3s | | 1 10 V140

1:Vv102 : 1 Staphyl ococcus epidermdis 222
11270 o . 2 15 - 285

2:219 ’ 1 269

2: ; St rept.ococcus pyogenes C203 ' 0.5 20
ATCC 10389 0.5 Streptococcus sp. C?oup B 5
4.14 : . 0.5 -30- TABLE 9 cont'd.
Streptococcus sp G oup D X66 -27=- ‘ 1 9960
4.5 2041 2 8043

1:9901 - _ .2 Streptococcus sp. Goup D

Mk161

MC (ug./m . 12253F
1 (ug. ) Table 8, contlnue&

Slmllarltles | ' Differences

: Resistance to:
o : lysozyme
- 5 penicillin
. ‘rifampin
Sensitivity to bacitracin
Spore shape
Spore surface ornamentatlon
10 = staining reaction

Sugar pattern of whole cell
hydrolysates type A

Survival at 50°C for 8 hrs.
Temperature range (10-40°C)

15 Urease production ,
Utilization of organic compounds
Vegetative growth in CSM medium

Culture A51568.1 has been deposited and made
a part of the stock culture collection of the Northern .
i 20 Regional Research Center, U.S. Department of Agricul-
:é%_j ' ture, Agricultural Research Service, Peoria, Illinois
61604, from which it is available to the public under
the number NRRL 15232.
| Also a part of this invention are the pharma-
25 ceutically~-acceptable, non-toxic salts of antibiotics
A51568 factors A and B. "Pharmaceutically-acceptable”
salts are salts in which the toxicity of the compound as
a whole toward warm-blooded animals is not increased
. relative to the non-salt form. Representative and
30 suitable salts of antibiotic A51568 factors A and B
include those acid addition salts formed by standard -



205832% 4 Streptococcus pneunoni ae . Park

1 el .
DN

0:125 B1-438 - 0.5 15  Haenophil us

par ai nfl uenzae 7901 ' .64 9796

64 Haenophilus influenzae C. L. ’ 32. 20

Mk366 32 W371 -

64 76 | | 64 Bond ~

64 16836 %g 4842

32 312 128" The nane or nunber appeari ng- under

each organismidentifies the strain of the organi smenployed in the test.
-31- The in vitro activities of antibiotic A51568 factors A and B agalnst a

| e PTG e s SO o S
% after 24 hourt® l@u Pﬁl?abp °§9 OFkFe b yEFPehLoric, ace

succ1n1c, citric, lactic, maleic, and fumaric; as well
as those salts formed by the carboxyl group with strong
S bases such as sodium hydroxide, potassium hydroxide,
sodium carbonate, potassium carbonate, ammonium hydroxlde,
diethanolamine, and like bases.
" The activity of antibiotic A51568 factor A
against a variety of bacteria, as determined by the

10° ~ agar-dilution method, is reported in Table 9, which
follows, wherein the minimum inhibitory concentration
(MIC) values are recorded.
-

. N s . s e .t et .
e vt e e L e e Y e D e e s et



-33° TABLE 10 ACTIVITY OF A51568 FACTORS A AND B AGAI NST AEROBI C BACTER A 598

Test .Organism . MC (ug./m.) A B St aphyl ococcus aureus
3@55 (X1.1) 1 2 St aphyl ococcus aureus V41 1 o
2210 St aphyl ococcus aur eus’ X400 2 2 Staphyl ococcus
agreus S13E 1 2 St aphyl ococcus epldernldls EPI 1

2@ 2.'St aphyl ococcus epidernmidis EPI2 1 St aphyl ococcus
epldernldls 222 - 2 15 St rept ococcus pyogenes C203

1; 0.5 Streptococcus pneunoni ae Park |-29- 0.5 0.6 Streptococcus
sp G eup D X66 1 1 Streptococcus sp G oup D 9960
4% "~ Streptococcus sp. Goup D 2041 2 20 Haenophi | us
|nfluenzae (sensitive) Holt 64 - Haenophi | us
i af | uenzae (resistant) R252 L - IABLE 9128 - Haenophi | us
i nf | uenzae 25 (sensitive) C L. - 128
F%ennphlus i nfluenzae (reSIStanAEngITY OF A51568 FACTOR A 64

3 ' . AGAINST A VARIETY OF BACTERIA

g& '5 Bacteria

: staphylococcus aureus - MIC (pg./ml.)

. 3055% 0.5

Ny X400 | 1

s V138 1

¥ 10 V140 1

5 V102 - 1

Staphylococcus epidermidis

222 1
- 270 2
¥ | 15 285 2
T 219 1
4 269 2
._ﬁ . Streptococcus pyogenes
p 203 R 0.5
i, 20 ATCC 10389 | 0.5
E Streptococcus sp. Group B
- 14 | | | 0.5



Escherichia coli NIO

> %8 - >128 30
noni ae X26
>128

Escheri chi a col
>128

>128 >128 Escheriéh{é-coli EC14

TEM

128 >128 Kl ebsiella

>128 Kl ebsiella pneunoni ae KAE

>128 Kl ebsiella pneunoni ae X6B

-, >128 - 33-

Anti biotic A51568 factors A and B have been tested and found to be acLive
agai nst a nunber of anaerobic bacteria, as recorded in Table 11, whieh

follows, the M C val ues having been determined by the 5

agar-dilution

net hod. TABLE 11 ACTIVITY OF A51568 FL8gORS A AND B-10
AGAI NST ANAEROBI C BACTERI A Test Organi sm
Clostridiumdifficile 2994

2

1 15

MC (ug./m.) A "B
Clostridium

perfringens 81 1 1 Costridiumsepticum 1128
1 1 Eubacterium aerof aci ens TABEE 9 cont'd. 2 1 Peptococcus
asaccharol yti cus 1302 16 1 Peptococcus prevoti 1281
32 4 20Str t BRocEHSUWRANBer obi us 1428 - 1 2
Pept ost r ept ococcus iﬁ%grnedius 1264 1 1 Propﬁpnibaoteriun1acnes
79 1 2 '
9960 4 .
5 2041 2
8043 1 ,
9901 2
Streptococcus sp. Group D MIC (ug./ml.) o
12253F 1
10 Mxl161 1
2058 4
'streptococcus pneumoniae
Park I 0.125
B1-438 - _ 0.5
15 Baemophilus parainfluenzae
7901 64
9796 64
Haemophilus influenzae N
C.L. 32. v
20 Mx366 32
Mx371 64 .
76 64
Bond 64 .
16836 128
25 4842 32
312 128

*The name or number appearing under each
organism identifies the strain of the organism employed
in the test.
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B':act eroides fragilis 111 - 32 32 Bacteroides fragilis 1877

32 ~ 16 25 Bacteroides fragilis 1936B - 32 32 N
Bact er oi des t het ai ot aomi cron. 1438 : 32 . 32 Bact eroi des €U
nelanlnogenlcus 1856/ 28 . >128 >128 Bact er oi des mnel ani nogeni cus 2736

16  >128 Bacteroides vulgatis 1211 32 4 30

Bacterorﬂes corrodens 1874 32 32 Fusobact-eri um synbi osum
1470 2 32 Fusobact eri um necr ophorum 6054A 2 128

~“84- Antibiotic A51568 factor A is also agdive agai nst a nunber of strains
af Costridiumdifficile, as determined by the agar-dilution method. The
result’s 'of the tests are recorded in Table 12, which follows. 5 TABLE 12
ACTI VI TY OF ANTI Bl OTI C A51568 FACTOR A AGAI NST. CLOSTRI DI, UM DI.FFI Cl LE
STRAINS 10 d ostri di-um di fFheiin vitro actiwities) ofriantidieric AS51568

2:'6890 factors A and B%@@ﬁfst a number of aerobic bacteila
73 have been determ:.nec? using a standard agar-dll%tlon
- assay. The results, determined by reading the end point
£ "~ 5 after 24 hours, are recorded in Table 10, which follows.



A-195 2 A-196 2 A-279

2-20 A- 280 2 A-281

2 4\L- 2112 2 WAL- 3657 - 2 WAL- 4268
2 25 107B 2 111F

2 1153 2 3424-5B 2 3816 ...

2 30 3950D 2 -35- Antibiotie

A51568 factors A and B have shown in vivo antimcrobial activity against
experinental bac- terial infections. A8%n tw doses of test conpound were

adm ni stered subcutaneously to mce in illustrative in- S fections, the
activity observed is neasured as an ED50 [effective dose in ng/kg to
protect fifty percent of the test animals: See Warren Wck et al., J.

Bacteriol. 81, 233-235 (1961)]. TheLABH 103 ues observed for antibiotic

251568 factors A and B féfl‘?fm}o&' ol\@léééﬁ I:'k%TORmeiAt w Brrg/ kg x 2): A

AGAINST AEROBIC BACTERIA

° Test Organism ' MIC (ug./ml.)
Staphylococcus aureus 3055 (X1.1) —%' ‘%‘
Staphylococcus aureus V41 1 2

10 Staphylococcus aureus X400 2 2
staphylococcus aureus S13E 1 2
.Staphylococcus epidermidis EPI1 2 2
Staphylococcus epidermidis EPI2 1 -
Staphylococcus epidermidis 222 - 2

15 Streptococcus pyogenes C203 1l 0.5
Streptococcus pneumoniae Park I 0.5 0.6
Streptococcus sp. Group D X66 1 1
Streptococcus sp. Group D 9960 4 -
Streptococcus sp. Group D 2041 -2

20 Haemophilus influenzae ) '

) (sensitive) Holt 64 -
Haemophilus influenzae

(resistant) R252 128 -
Haemophilus influenzae -

25 (sensitive) C.L. - 128 ~
Haemophius influenzae .

(resistant) 76 - 64
Escherichia coli N10 >128 >128
Escherichia coli ECl4 >128 >128

30 Escherichia coli TEM 128 >128
Klebsiella pneumoniae X26 >128 >128
Klebsiella pneumoniae KAE >128 >128

Klebsiella pneumoniae X6B - >128



Sfaph;\aureus 3055 1.79 2.5 Strep. pyogenes C203

3.:03: "7.94 Strep. pneunoni ae Park | -2.71 2.5 15 - In ong.
of its aspects this invention provides a nethod for treating infections i G-
man or ani mal s which conprises adnministering to said man or animal a non-
toxi c antibiotic-effective dose of between about 25 ng and about 2,000 ng

of either antibiotic A51568 factor A 20 or A51568 factor B, or a

phar maceutical | y-acceptable salt thereof. In the treatnent of infections in
man, the antibiotic is adm nistered by the3parenteral route, e.g., by i.m
injectiion, or i.v. infusion. For injec- 25 tion, the antibiotic, or a
phar maceuti cal | y-acceptabl e diluent at the desired concentration and

adm ni stered. Suitable dilyents.include, for _exanple, Water-for- Injection,
0. 9% sal i ne, 5% dextr ose, M@Wélsobg%%%, farternch awdBhaveheesyed
di-luent. For adrtesited andofolifid tbybé. ¥ctivéusgainst e munibéx @3f c or salt

t hereof can be - R6- I n | o] id or .dil.ute
nutrient at a suiapébifg%ggngg%t%%agglabn;agf g?géﬁ-‘(@% Jeﬁat?‘égéj ce R i on

bet ween about 5%f9ldcWSeutheo¥ICavalyesvhaving ibeen ietexnined Gyl the

Al ternativel s thgazadibueion mBY¥hBQ.adnm n- 5 istered by the "piggy-back™
met hod. ' :

. | TABLE 11
- ACTIVITY OF A51568 FACTORS A AND B
N 10 AGAINST ANAEROBIC BACTERIA
Test Organism - MIC (pg./ml.)
| A B
Clostridium difficile 2994 2 1
15 Clostridium perfringens 81 1 1
Clostridium septicum 1128 1 1
Eubacterium aerofaciens 1235 ° 2 1
Peptococcus asaccharolyticus 1302. 16 1
Peptocoécus prevoti 1281 32 4
: 20 Peptostreptococcus anaerobius 1428 1 2
3 Peptostreptococcus intermedius 1264 1 1
k Propionibacterium acnes 79 1 2
L Bacteroides fragilis 111 32 32
; ~ Bacteroides fragilis 1877 ' 32 16
2 25 Bacteroides fragilis 1936B ' 32 32
e Bacteroides thetaiotaomicron 1438 32 32
; Bacteroides melaninogenicus 1856/28 >128 >128
; Bacteroides melaninogenicus 2736 16 >128
: Bacteroides vulgatis 1211 , 32 4
30 Bacteroides corrodens 1874 32 32
Fusobacterium symbiosum 1470 2 32

Fusobacterium necrophorum 6054A : 2 128




The antibiotic, or a pharmaceutically-accept- able salt thereof can be nade
up~in dosage unit forrmula- tions in hernetically sealed vials, sterile,
rubbe¥-3 st oppered vials, or in plastic pouches. Such unit 10 dosage forns
can contain excipients such as antioxidants, solubilizing agents,

di spersing agents and buffers. One st8#%r dosage unit fornul ati on conpri'ses
100 ng of A51568 factor A or B, or a pharmaceutically-acceptabl e, nofi=t oxi ¢
salt thereof, in a rubber (butyl rubber) 15 stoppered vial. Another

dosage unit fornulation com prises 250 aE_'of antibiotic A51568 factor A or
B, or a salt thereof Atibiokig ASLSeRfackar & 1s @dSq aFti¥e fusion, a

dosage ]lgni tadaiiriBd & irfib¥r (OF Ssﬁ;]lim i ClpEristiunb 'Micai:ﬂ;ébi&f]i c f
A51568 factpr_ A ar Qr 20 £utl ¢ aC t ereo
in a plast i%mem %ﬁlﬁ?ﬁ%ﬁ%”ﬁ% nfeaﬁa/& A&g{}} @ll %Eugsgeao %s an
anti bact er itle dpstls are mecdrdedimmiBabled i mhuichrfollows. parenteral ly.
As mﬁllsbe appreci ated by those 25 skilled in the art, the A51568 factor

A or BTantibiotic is comonly adnmigggdgeresd together. with a
pharmaceuti cal | y- acceptable carri®®ror darluent. The dosage of A51568

factor A or B anti bizde vy |OF eXeITE IGTIC ASEB6SLBACTOR Nsi der ati ons,
such as, for exanpl AGKXINSTXLOSTRIDIUNM DIFEICILE \STRAINS: particul ar
i nfectjon to be treated—Thése—skreg——the—at-t—m-—-ecogni ze t hat

approprt at e Clostridium difficile MIC (pg./ml.) "
8484 | ' 2
6890 |
2634
15 78
A-194
A-195
A-196
, A-279
20 : A-280"
- A=-281
WAL-2112
WAL-3657
WAL~-4268
25 1078
111F
1153
3424-5B
3816
30 ~ 3950D

NN NNNMNOMNMNNNMNNDNNDRODOONNDDN



-37 dosage ranges and/or dosage units for adn1n|strat|on may be detern1ned
by considering the.MC and [err] values herein provided, together mnth 4
f.actors such as the patient or host, and the infecting organism 5 4
The A51568 factor A and ‘B antibiotics are useful inter alia for suppreSS|ng
the gromﬁh of Staphyl ococcus, Streptococcus, and Propi oni bacterium acnes
organlsns and the antibiotic could therefore be used, for exanple, in the
_tgeatnent of acne. A51568 10 factors A and B, in purified state, can be
fornul ated i n pharnmaceutical | y-accept abl e-384 uents such as i sopropyl

ay cohol” .for application to the skin. Such solutions can be made up with
antlblotlc concentrations of fromabout 1 to about 15 percent weight per

v@lune Al ternatively, 15 the antibiotic can be nmade into creans or
|.otions for application toAnkébiethc ABLSEHR facters A\amu; B haveyshevisef ul

for sup- press'“Qnﬁb&vﬁrQﬂtﬂmﬂéréiﬂﬁlraétﬂﬁiﬁ&féééaﬂstCE '£ﬁ§htaM1beh-
cause pseudonmenbran col |t£ I N thlntestl e. A51568 f%F ?_and
Bicoul d ther ef or &€§éa éHfFﬁ 1R8BSt Nt f ?ﬁuﬁﬁmﬁﬂﬁ S @

the oral ad- n1naﬁhianrtareﬂ aubeﬁtaneouslﬂotaamdcefmnamﬁldatnatlvﬁ‘mm-
phar maceut | C R ”QEti{?;tf éﬁ’%r&é@rfé’fme%ﬂ&i &k idh &p

pharnaceutlca | y--accep abl osa e such_use the A515
factor A or B card e&@#Wﬁl§°S§eiédm9ﬁk§eF%IP¥PEQﬁELﬁ%ﬁﬁXﬂP?FFQQQnﬂ
suspensi on. A515§RskAanimalA:anged wWatrenowickdetyaly) tIv -Bactpdivd .

preV|oust undes%rlbsgsnbggo?iggTBin1h9ﬁgr a values observed for
N2 antibiotic AS1568 factors A and B are as follows (in
10 units of mg/kg x 2):

A B

. Staph. aureus 3055 1.79 2.5

_ Strep. pyogenes C203 3.03 7.9
3 *  Strep. pneumoniae Park I = 2.71 2.5 .
“'15 : In one of its aspects this invention provides

" a method for treating infections in man or animals which
comprises administering to said man or animal a non-
toxic antibiotic-effective dose of between about 25 mg
and about 2,000 mg of either antibiotic A51568 factor A

20 or A51568 factor B, or a pharmaceut1cal1y-acceptable

A  salt thereof.

| 'In the treatment of infections in man, the

antibiotic is administered by the parenteral route,

o . e.g., by i.m. injection, or i.v. infusion. For injec-

25 tion, the antibiotic, or a pharmaceutically-acceptable
diluent at the desired concentration and administered.

o Suitable diluents include, for example, Water-for-

: ' Injection, 0.9% saline, 5% dextrose, Ringer's solution,
or other commonly employed diluent. For administration

30 by i.v. infusion, the antibiotic or salt thereof can be
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orientalis NRRL 15232, or an A51568-produci ng nutant or 30 varient
thereof in a culture nmediumcontaining assim il able sources of carbon,

nit and inorganic salts, -38- under subnerged aerobic fernentation
con |t|ons until a substantial |evel of antibiotic activity is produced.
Most of the antibiotic activity is fougg in the broth, while m nor anmounts
of antibiotic activity may be asso- 5 Crated with the mycelia. The *
antibiotic is nost readily separated fromthe fernmentati on m xture by
renoval of the nycelia i.e., the biomass, by filtration. The antibiotic is

then isol at Qp te 41 phpsfs b§iEED- £19§ 408 rbEa RtePhokatiabity dv sol um

chr omat ogr ap y over a 10 sul t abT e gdsor bent .usin an appr te elutin
agent . Suit &1¥ ﬂ%i]s%r%@h‘?%nmpd%'c PEofixamRlsn 2hqac %&ﬁr&fm )

resins, pol mwlgen cﬁ&x@tyslxtayd ahehtuloxesanﬂj gﬂbylgoumfsxse@ootmer s of

PLyrene and gha' BV DR RELeURl1oe B e BntlnhRScNAG bil 2R

(Dum|t(5|53xstexpdthyeﬂhﬂTHMEQQMwhaCkUcne&boﬂydroph|I|c i-nsol ubl e,
mol ecul ar-si eve. ChrO”BfﬁﬁgéﬁiﬁﬁlaegéU”Sr”Ed5hﬁ!mﬁ&@%%1Ehﬁhyﬂﬁcﬁﬁﬁhﬁan and

also TSK Gels. The 20 alon re5|ns are a ct of 39 shi .Chenmi cal & .

“Industries, abketealt THREBSOS FaM. ?h@agﬁbEPIFPe QEBIL Y EM R uced by
Rohm and Haagjor¥i {Rdséphétically sealed vials, sterile, rubber-

stoppered vials, or in plastic pouches. Such unit
10 dosage forms can contain excipients such as antioxidants,
solubilizing agents, dispersing agents and buffers. ~
One such dosage unit formulation comprises 100 mg
of A51568 factor A or B, or a pharmaceutically-acceptable,
non-toxic salt thereof, in a rubber (butyl rubber)
15 stoppered vial. Another dosage unit formulation com-
prises 250 mg of antibiotic A51568 factor A or B, or a
salt thereof, in a sterile, sealed vial. For i.v. in-
fusion, a dosage unit formulation of this invention
comprises 5 g of antibiotic A51568 factor A or B, or a
20 pharmaceutically-accepﬁable salt thereof, in a plastic
pouch. : . .
when antibiotic A51568 factor A or B is used
as an antibacterial agent, it may be administered either
orally or parenterally. As will be appreciated by those
25 skilled in the art, the A51568 factor A or B antibiotic
is commonly administered together with a pharmaceutically-
acceptable carrier or diluent. The dosage of AS51568
factor A or B antibiotic will depend upon a variety of.
considerations, such as, for example, the nature and
30 severity of the particular infection to be treated.
Those skilled in the art will recognize that appropriate



L T T

Pennsyl vania. The Duolite resins are products of Dianpbnd Shanrock, Redwoofig
Gty,- California. Sephadex 25 resins are manufactured by Pharmacia Fi ne
Chem cal s AB, Uppsal a, Sweden. The TSK Cels are available fromE. Merck,
Darnst adt, Germany, and -from Bi o-Rad, 2200 Wight Ave., Richnond,

Galifornia, 94804. A nunber of different nmedia nmay be used with 30
Nocardi & orientali's NRRL 15232, to produce A51568 factors A and B. For
econony in production, optimal yield, and _ease of producf isolation,

however, certain culture nedia are pref er¥d. These media shoul d contain
-39- assimlable sources of carbon, nitrogen, and inorganic salts. Suitable
carbon sources include potato dextrin, blackstrap nol asses, gl ucose,

puctose, | & 250l gl 40 ol BT 48 yBRIGLRORSEH 657 °©

&

i:ncl ude sodi um greit deeeaningdy b ansidersag dhenMICagdd ERggnrakiastrat e,

cessary 1o L h e e oo a8 B cur as

i bt 1 es i n BRREPRE G iR i (e ARG A%, SEIBRIEE - sut 11 1 ent to

reet the growt h and bi osyriTheetASl 568 flactomdntandoB whtibig&bcsnareiowever,

i.t may be benefigi@kui Oinf@rﬂ.ftfof %ﬂﬂﬁe(‘slgihlér %@.@%w%ﬂdbki onal .sol ubl e

$ _Staphyloéoccus, Streptococcus, and Propionibacterium
acnes organisms, and the antibiotic could therefore be
used, for example, in the treatment of acne. A51568.

10 ° factors A and B, in purified state, can be formulated in
pharmaceutically-acceptable diluents such as isopropyl
alcohol for application to the skin. Such solutions can
be made up with antibiotic concentrations of from about
1 to about 15 percent weight per volume:. Alternatively,

15 the antibiotic can be made up into creams or lotions for
application to the skin. : :

. A51568 factor A and B are also useful for sup-’
pressing the érowthaof Clostridium difficile organisms,
which cause pseudomembranous colitis in the intestine.

20 A51568 factors A and B could therefore be used 'in the
treatment of pseudomembranous coiitis-by the oral ad-
ministration of an effective dose of the antibiotic or
a pharmaceutically-acceptable, non-toxic salt thereof,
prepared in a pharmaceutically-acceptable dosage form.

25 For such use the A51568 factor A or B can be adminis-
tered in gelatin capsules or in liquid suspension.

A51568 factors A and B are produced by cultur-
ing the previously undescribed microorganism Nocardia
orientalis NRRL 15232, or an A51568=-producing mutant or

30 varient thereof, in a culture medium containing assim-
.ilable sources of carbon, nitrogen, and inorganic salts,

g




ﬂg. -nutrient inorganic salts capable of yielding, for exanple, sodium

pot assSiyu magnesi um cal ci um anmoni um chl oride, carbonate, phosphate,
sulfaté.” and nitrate ions. It my be necessary to add small amounts (i.e
0.2 m/L) of an antifoam agent such as propyl- 20 * eneglycol to

| arge-scale fernmentation nedia if foangﬁ becones a problem Although small
'quantities of A51568 factors A and B cC be obtai ned by shake-flask »»

cul ture, subnerged aerobic fermentation in tanks is preferred for producing
25 substantial quantities of the antibiotic mxture. For tank

fermentati ognddr sﬁﬁé‘fﬁ%‘béfréﬂlésfef‘ﬁ Sﬁi‘&h@oh?@%‘ib&k@ M&V%Et ative

i nocul umi's prepar ating a snall volu ture nmedi um with
the spore f@&uRstan Il%Ne$r%ﬁnﬁﬂ?§b19516bPﬁFhV&tYré§hP19@uce§bt|ver

grow ng cul myst Wt e omammlcm@tyeﬂayl s fFeasdl am ithe! Bedth, ansf erred-

to a |l arger &531 wher e % table ation tine,

A51568 ant i I ec'%'}&%r%m?‘éntﬁ ot c%ﬂtf]ﬁl% %?rrﬁ?t§vé¥§ may be @lsﬁé’t e rret hod
of provisdi ng:llatndllmrmi othe I"nryae.braat | The nantibiotinei issmobtsuesdidyti ng a
lyo- 5 philig a@&@%fﬂé@f@sgg”reh%%ﬁ' iz ed

pellets are p?@pare |n a nanne nown I n St on o6t the
spor e suspemQQDMﬂQQll%muiu¢+zath%ﬂbl@m%$$nIbY fbltﬁétppgparihﬁon of the

antibiotic is then isolated from the filtered fermen-
tation broth, preferably by coiumn chromatography over a
10 suitable adsorbent using an appropriate eluting agent. .
 Suitable adsorbents include carbon, anion -
and cation exchange resins, polyamide, carboxymethyl-
celluloses, highly porous copolymers of styrene and
divinylbenzene such as Diaion HP-20, the Amberlite XAD
1S resins (Amberlite is a registered Trade Mark), and the
- Duolite resins (Duolite is a registered Trade Mark) such
as hydrophilic, | .

insoluble, molecular-sieve’ chromatographlc mediums made
by cross—llnklng dextran, and also TSK Gels. The

20 Diaion resins are a product of Mitsubishi Chemical
Industries, Limited, Tokyo, Japan. The Amberlite XAD
resins are produced by Rohm and Haas, Philadelphia,
Pennsylvania. The Duolite resins are products of
Diamond shamrock, Redwood City, California. Sephadex

25 resins are manufactured by Pharmacia Fine Chemicals AB,
Uppsala, Sweden. The TSK Gels are available from E.
Merck, Darmstadt, Germany, and from Bio-Rad, 2200
Wright Ave., Richmond, California, 94804. .

A number of different media may be used with

30 Nocardia orientalis NRRL 15232, to produce A51568
factors A.and B. For economy in production, optimal
yield, and ease of product isolation, however, certain
culture media are preferred. These media should contain




aque&aé spore suspension, except that sterile calf 10 serumis
substituted for sterite dirstilled water. NRRL 15232 can be grown over a.

broad tenpera- ture range of from about 25 to about [err]. Optinum Ve
production of the A51568 " antibiotic mxture appears to occur at a
tenperatur.e of about 32 to [err]. 15 -3 As is customary in aerobic

subnerged’culture processes, sterile air is dlspersed t hrough the culture
medi um For efficient growth of the organism the.volume of the air used in
tank production is in the range of fromabout 0.1 to about 0.25 vol unes of

100 10 about 300 HEN 40,0 631 an At ADLL P LaLe L o 16b. hrLer esse e
cont ai ni ng 100 ﬁ%?%%;gJ 9¥§£giﬁwﬁ%é$bﬁl?Rﬁﬁ?ﬁﬁlénﬁgBéF 8°§5%9/9FE1IWPV
2gi;g;i?n prori@%?dhstzaprnﬁ%;ssesﬁngigfﬁzel abgnb;égglgeubsés galtosg,

i biotic actiyty d ner uLs g i ns

U for at FO%EH T YRty PR RREPPRnERurEER. dRE ST AR (-

Ergtssg prgtrjﬁgtlaboittc& é:Q;?:l;thn&mg:fcmtkgmmelghabgutS 114 hours '
fermentation tine. 30 t t i biotic
: PreferreEQ% d@éﬁes&ﬁfﬁéé §A8148e ESd?ﬂh

m xt ure, p-hydroxyphenyl glycine can |un1at a level of
5x10[err]. SuchHdhanake wa&e%mptwemes@w i mﬁﬁapet o2MAER&HRe

product|V|ty by ni4%ate, -ahimonium sulfate, soybean grits, and yeast.
_ Essential trace elements necessary for the
10 growth and development of the organism may occur as im-
purities in other constituents of the media in amounts
,/Sﬁfficient to meet the growth and biosynthetic require-
ments of the organism. However, it may be beneficial
to incorporate in the culture media additional soluble
15 nutrient ifzorganic salts capable of yielding, for example, sodium,
potassium, magnesium, calcium, ammonium, chloride,
carbonate, phosphate, sulfate. and nitrate ions.
It may be necessary to add small amounts
(1 e., 0.2 ml/L) of an antifoam agent such as propyl-
20 eneglycol to large-scale fermentation media if foaming
becomes a problem. -

. Although small quantities of AS51568 factors A
and B can be obtained by shake~flask culture, submerged
aerobic fermentation in tanks is preferred for producing

25 substantial quantities of the antibiotic mixture. For
tank fermentation, it is'preferable to use a vegetative
inoculum. The vegetative inocﬁlum is prepared by
inoculating a small volume of culture medium with the
spore form, or mycelial'fragments, to obtain a fresh,

30 actively growing culture of the organism. The vegative
inoculum is then transfefréd to a larger tank where,




i 'Productivity is also affected by phosphate |evels. Enrichnment of phosphate

i by as Sittle as 3xlJerr] (.05 ng/mM) was found in o©6ne experinent to

i depré@ yields by 20% The antibiotic activity is present in the 5

supernatant. To sanple, a whole broth sanple is cen--trifuged for about 15

m nutes at 1000 x g, and the centrate renoved for assay. The assay is~done

m cro- biologically by an agar well plate test enploying M crococcus*uteus

ATCC 9341. 10 Production of the A51568 antibiotic m xture can

; be rmonitored during the fermentation ygeither agar diffusion using

: Bacillus subtilis ATCC 6633, or a turbidinmetric nmethod using Staphyl ococcus

i aureus ATCC 9114. 15 Accordi ngly, another aspect of the

© invention is a nmethod of producing an antibiotic of fornmula (1), as defined
above, whi chafbeprassuitable alncupdtoion diimenr ithie AS1S6BRBhtibAdRicor an

Cassiml b o0 TREEY EE pflad@d 2 SPREY Qagéafaﬁﬁ' norganic sal s under

{  subnerged aerobic ferrkitatternatmmethod afmminovi dimgs daecudumafount of

i antibiotic aghéVwéyetStIFd HhE®lum |doridts (oF idubstifaitdngoae 1l vy the

. Opera- tipon this inventiop, the follow ng Exanples are 25 provi ded. .

{  Exanpl e Prgéﬁiﬁ%?‘arp%ff#rgqr S&?ﬁ;eaqurﬁ%’tﬁ %moﬁ? Suspension. The fo| | owi ng

medi um was pLyephilized pekléts tawe qyepadeshtinc d manmeaf khowar dha

orientalis NE art. Preparation of the spore suspension for .

lyophilization is similar to the preparation of the

agqueous spore suspension, except that sterile calf - "
10 serum is substituted for sterile distilled water.

NRRL 15232 can be grown over a broad tempera-

ture range of from about 25 to about 37°C. Optimum

production of the A51568 antibiotic mixture appears to

occur at a temperature of about 32 to 34°C.
15 As is customary in aerobic submerged culture

prbcesses, sterile air is dispersed through the culture

medium. For efficient growth of the organism, the

volume of the air used in tank production is in the

range of from about 0.1 to about 0.25 volumes of air
20 per volume of culture medium per minute (v/v/m), with

from about 100 to about 300 RPM agitation. An optimum o

E rate in a 165-liter vessel containing 100 liters of fer- -’
mentation medium is about 0.15 v/v/m, with agitation
provided by an impeiler rotating at about 200 RPM. .

25 Antibiotic activity is generally present
after about 24 hours and remains'present for at least

: 168 hours during the fermentation period. Peak anti-

é biotic production occurs at from about 90 hours to

; about 114 hours fermentation time.

30 To increase production of the antibiotic mixture,
p-hydroxyphenylglycine can be added to the medium at a
level of.5x10'3m. Such addition was found in one experi-
ment to increase productivity by 64%.




15232; -42- I ngredient o Amount (g/L) Pr ecooked

oatneal ' : ‘60. 0 Yeast 2.5 [err]
£i0 5 Czapek's mineral stock 5.0 m/L Agar '
25 0 Dei oni zed wat er - g.s. to 1.0 liter Czapek's m neral stock
ii$ prepared fromthe foll ow ng |ngred|ents 10 | ngr edi ent

Afrount (% 100 nml) KC1 10.0 [err]

10.0 [err] 0.2 Dejoni zed wat er ‘g.s. to

190 M. 15 Pre-sterilization pH=6.2 AdTtsTed to pH 7.3 with aqueous
sodi um hydr oxi de sol uti on. Post- sterlllzatlon pH=6.7. Spores of Nocardia
orientalis NRRL 15232 were inocul ated on an agar sl ant nade up of the

above- 20 identified ing di: &h u
FEGE G8ks 1Ef ik ﬁlé@ §ff&9€%’c§a B cu.l4 Y spHatéJevels.

i‘Acubated for seven days a nat ur e

covered with steﬁmﬁéchmgpﬁlP@dphﬁﬁﬁhaﬁﬁdeC?%. peHthie A 3330 i 1% ¢ 6@?“EB%SB
:dosen the spor eyagndouna ﬁnceheuaxpéhﬁmentltélaépreﬁstymexdsnuy-204

} The antibiotic activity is present in the

' 5 supernatant. To sample, a whole broth sample is cen-
trifuged for about 15 minutes at 1000 x g, and the
centrate removed for assay. The assay is done micro-
biologically by an agar well plate test employing
Micrococcus luteus ATCC 9341.

10 Production of the A51568 antibiotic mixture
can be monitored during the fermentation by either agar
diffusion using Bacillus subtilis ATCC 6633, or a
turbidimetric method using Staphylococcus aureus ATCC
9114. ' _

15 Accordingly, another aspect of the invention
is a method of producing an antibiotic of formula (I),
as defined above, which comprise cultivating Nocardia
orientalis NRRL 15232, or an AS51568-producing mutant or

~ variant thereof, in a culture medium containing assimil-

20 able sources of carbon, nitrogen, and inorganic salts

" under submerged aerobic fermentation conditions until
a substantial amount of antibiotic activity is produced.
In order to illustrate more fully the operaJ
. tion of this invention, the following Examples are
2 25 provided. :

r Example 1

Preparation of First Stage Inoculum

30 The following medium was prepared for use in

5 _ the agar slant culture of Nocardia orientalis NRRL
3 15232:

- |



-125 ing spore suspension was used to inoculate 50 m of vegetative medi um

B R 2 R TR T R TS

%Eng the foll owi ng conposition: .-43- 1 ngredient .

Arfbtint g/ L) Potato dextrin 30.0 Mol asses, bl ackstrap
20. 0 Bacto-peptone (D fco Laboratori es) 7.0 5 ' .L- Tyrosi ne

1.0 Dei oni zed wat er g.s. to 1.0 liter The mxture had pH=s5.5,
whi ch was adjusted to pH 7.0 with aqueous sodi um hydroxi de sol ution bgfore
sterili- zation. Post-sterilization pH=6.1. 10 The vegetative

" inoculumwas incubated in a 250-m -w d#2wut h Erl enneyer flask at about -
[err] for about 48 hours on a shaker rotating through an arc two inches in
di aneter at 250 RPM This incubated nmedium is used either to Inocul ate

smal|l fermenters (}he_15. _.nocul um being 0.8% per voluyne_of medium or to
i nocu- late secon sks for the pr oductwﬁger vol une of
mycel i um Fer nment @%ﬁg% 20 undred liters of a
production medi umaéwas T Hocul At e af’V?A'th 0.8% (800 m) §f’Bt he i ncubat ed vege-
tati ve medi um frorf@@®ve. The producti on medi um had 2kR& fol | owi ng

conposition: Ingr qdém Amount  (gALp
5 Czapek's mlneral stock - 5.0 ml/L
Agar ' 25.0
Deionized water B g.s. to 1.0 liter
Czapek's mineral stock is prepared from the following
ingredients: | /
10 Ingredient Amount (g/100 ml)
KCl | 10.0
MgSO4° 7320 10.0
FeSO, - 7H,0 g 0.2
Deionized water ' - g.s. to 100 ml.

15 Pre-sterilization pH=6.2 Adjusted to pH 7.3 with
aqueous sodium hydroxide solutlon.. Post-sterilization
pH=6.7. |

| Spores of ﬁbcardia orientalis NRRL 15232
_ were inoculated on an agar slant made up of the above-~

20 identified ingredients, and the thus-inoculated slant ;_/
was incubated for seven days at about 30°C. The mature"
slant culture was then covered with sterile distilled
water and scraped with a sterile tool to loosen the
spores and the mycelium. One milliliter of the result-

25 1ing spore suspension was used to inoculate 50 ml of

vegetative medium having the following composition:

L 2]
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233 Polypropyleneglycol (2000) _ 0.2.Pofef6 antffﬁL

3:%0. 0.-Bl ackstrap nol asses - _ 20. 0 Bacto-peptone (DifcohZ
Laboratorles) 7.0 L- Tyr05|ne . ' 1.0 30
D&i oni zed wat er g.s. to 100 liters -44- The medi um had pH 5. 2,

whi ch.was adjusted to 7. 1 wi th aqueous 5N sodi um hydroxi de. The nedi um was
sterlllzéﬂ at [err] at (1.17-1.31) x 105 Pa (17-19 psi) for 45 m nutes.
After sterilization, the medium-had pH 6.2. 5 The inocul at ed
pioduct i on medi um was al | owed to fernent l.g3a 165-liter fernentation tank
for about 114 hours at a tenperature of [err]. The fernentation nedi um was
aeTated Wwith sterile air at a rate of 0.15 v/v/im and was stirred with
conventlonal agitators at 10 about: 200 RPM The antibiotic activity is
ptesent in the supernalngredifertthe fernentation nlxtAmeunfhsgg%gsence of the
anTIbIOtIC activity was checked by centrifuging a sanple of the whole broth
at; 1000 x g, and decarRQ%Rfo3lexthi@ centrate for assay. 30h@ sanple is

di. I ut edI \]/-VI tlh 'PH ? 0t phsTEEE s bwa@ks ass&yed m crobbgl ?g![ cal | XTICQ: an
agar - we ate tes ssa Ccro- ,coccu ut eus
9%41 20 P ‘Bactb-peptone (%,g-%a z. oratories) 7.0
R 5 L-Tyrosine 1.0
Deionized water . g.s. to 1.0 liter

The mixture had pH=5.5, which was adjusted to pH 7.0
with aqueous sodium hydroxide solution before sterili- -

zation. - Post-sterilization pH=6.1.

10 The vegetative inoculum was incubated in a
250-m1 wide-mouth Erlenmeyer flask at about 30°C for
about 48 hours on a shaker rotating-through an arc two

é inches in diameter at 250 RPM. This incubated medium.
§ is ‘used either to inoculate small fermenters (the
i 15 inoculum being 0.8% per volume of medium) or to inocu-'
E 'late second stage flasks for the production of a larger
volume of mycelium.
Fermentation of A51568.1
o 20 | One hundred liters of a production medium was
_;\“’ inoculated with 0.8% (800 ml) of the incubated vege-
f : tatlve medium from above. The production medium had
j} - : the following composition:
: Ingredient - Amount (g/L)
=§ 25 Polypropyleneglycol (2000) 0.2
Potato dextrin - - 30.0
é Blackstrap molasses 20.0
3 Bacto-peptone (Difco Laboratories) 7.0
E L-Tyrosine - 1.0

30 Deionized water g.s. to 100 liters



(golaiion of Antibiotic A51568 M xture To three liters of antibiotic A51568
whol e fernentation broth, containing factors A and B.in a 25 rati o of
about 95 to 5, there was added filter aid (Byflo Supercel, a di at onaceous
earth, J@@s-Manville Corp.), and the mixture was filtered. The filtrate,
whi ch neasured 2.7 liters and had a pH of 7.8, was ap- plied to D aion
HP-20 resin (a highly porous, styrene® 440 di vi nyl benzene copol yner i n#bead
form Mtsubishi Chem - cal Industries, Ltd., Tokyo, Japan) contained in a
-45- 3 x 25 cn1chronatography col um. The effluent was di s- carded, and

t he colunn washed ter _an per.cent
rethanol 1 n 18 dhedkim ad PE % 1f] hadlihanl At el B Tidu W ¢ ne

col um w t h d&queous FN-sddium thydsorxidé0 pPheemediemhwasl siterddtimed Fact ors
A and B are ad n HP-, h Be way . gnd aLe el d,thetef

under the saﬁe%gén Eﬂbé? iccoras §n3? ,P%g(ggpg?aégoﬁ ¥§F E ga@ %gg]mas
effected |r1kﬂhersﬁtﬁxllrﬂa§h§muaﬁbefm&éﬂumnﬁaﬂepﬁ fs8ayed for antlblotlc 10

Sl RS ol Fiaodm selbe e et Ve o 1
505 1y and YRAGHIARG Thc S AL LHeE oPrFanEationotatkodorosbor s nas)
obtai ned. 15114 hours at a temperature of 30°C. The fermentation *
medium was aerated with sterile air at a rate of 0.15
v/v/m, and was stirred with conventional agitators at
10 about 200 RPM. |
‘The antibiotic activity is present in the 4
supernatant of the fermentation mixture. The presence
of the antibiotic activity was cheeked'by centrifuging
a sample of the whoie broth at 1000 x g, and decanting
15 the centrate for assay. The sample is diluted with pH
6.0 phosphate buffer, and'assayed microbiologically in
an agar-well plate test using as assay organism Micro-
coccus luteus ATCC 9341.

20 Example 2

Isolation of Antibiotic AS51568 Mixture

To three liters of antibiotic A51568 whole 7

fermentation broth, containing factors A and B in a

25 ratio of about 95 to 5, there was added filter aid
(Byflo Supercel, a diatomaceous earth, Johns-Manville
Corp.), and the mixture was filtered. The filtrate,
which measured 2.7 liters and had a pH of 7.8, was ap-
plied to Diaion EP-20 resin (a highly porous, styrene-

30 divinylbenzene copolymer in bead form, Mitsubishi Chemi-
cal Industries, Ltd., Tokyo, Japan) contained in a



Exanple 3 Purlflcatlon of AnthIOtIC A51568 leture The crude antlblotlc ..
A51568. m xture from Ex- 20 anpl e 2 above (905 ng) was dissolved in 50 m 24
of water and applied to Sephadex -Cv 25 [err]cycle) (Pharmacia Fine = .

Chemi cal s AB, Uppsal a, Sweden) contained in a 1.7 x 44 cm chromat ogr aphy
colum. The effluent was discarded and the col um was washed w th 250 m of
wat er. The 25 colum was then eluted with a convex gradi ent of ammoni- um
bi carbonate [err]; 100 m m xing chanber). Fifty 25-m fractions were
col |l ected and checked for antibiotic acti-45y using a B. subtilis assay.
Active fractions, that is, those containing 30 antibiotic activity, were
pool ed. Because factors A -and B are adsorbed and eluted differently when
Sephadex CM 25 55 -46- is used, the fractions rich in_factor A were not

t he same fractloﬁsxt%%tGWWQQIQW%#PQP§Hh¥n99'q@“-Begbﬁséfgﬂgeﬁﬁnﬁﬁﬁ gtstact or

B present in thecstdé&reawsuwvddlmmwawwéﬂe«a wiethamoumte@f ofawaterA,
the fractions r|ch|

B exhi,bi t | o n t
activity conpar o ‘P’o ??&% |9$‘cha?’ttbtm %ﬂ)a%? fl'r’ac}e/hgnéhgﬁdﬁt :';ned
relatively |ittl|kibticoASE6a mnikipate fWas reé.qme@ijlfmom tths godnmn Vithtions
wer e appliedst o gyd. Sod-mP FOREIHNTR O HRRHEE et e tiland1 2k ANwke2) resin

pre- Factors A and B are adsorbed on HP-20 in the same way and
-s _ . are eluted therefrom under the same conditions. Accord-
ingly, no separation of the factors was effected in this
Y, step. The eluant fractions were assayed for antibiotic
10 activity using B. subtilis. The more active fractions.
were concentrated to a small volume and lyophilized.
Crude antibiotic A51568 mixture weighing 905 mg.fand
containing factors A and B in a ratio of about 95 to 5,
- was obtained. '
15

Example 3

Purification of Antibiotic A51568 Mixture

The crude antibiotic A51568 mixture from Ex-
20 ample 2 above (905 mg) was dissolved in 50 ml of water
' and applied to Sephadex CM-25 (NH4+cycle) (Pharmacia

SN . Fine Chemicals AB, Uppsala, Sweden) contained in a 1.7 x
' 44 cm chromatography column. ' The effluent was discarded
. | and the column was washed with 250 ml of water. The

' 25 column was then eluted with a convex gradient of ammoni-
% um bicarbonate (Hzo+1M NH4HCO3; 100 ml mixing chamber).

Fifty 25-ml fractions were collected and checked for
antibiotic activity using a B. subtilis assay.
" Active fractions, that is, those containing
30 antibiotic activity, were pooled. Because factors A and
B are adsorbed and eluted differently when Sephadex CM-25



10 viously equilibrated in water and the colum was washed with 200 ml of
4 water and eluted with 100 m of 50 per- cent nethanol in water. The

i ﬁethaqyﬁ el uate was evapo- rated to dryness. The residue was dissolved in a
smal | amount of water and acidified with O 1N aqueous.hydro- 15 chloric
acid. The acidified m xture was then |yophilized. There was obtai ned~25
ng-of purified antibiotic A51568 factor A To isolate factor B, the pA€thod
3 of Exanple 3 is followed using, an HPLC assay in place of the assay 20

¢ using B. subtilis. This is necessary.hgcause the |latter assay does not

3 distinguish between factors A and B. Us- ing an HPLC assay, the fractions
& richin factors A and B can be separately identified and separately pool ed.
The separate pools are desalified as in the |ast step of 25 Exanple 3 to
provi de one psotised,t the fractinnsnricbtin facher A seeohigh dthet that is

rich in fact Qg frac anEtﬁaE' ﬁeée'f?éﬁtiﬂ“fg’é'féf'ﬁat'ﬁbé\ﬁb Saparation
of A51568 Factors arate the Ab1568 m xture of ﬁctors A and B

from A51568 WW@Nthpé? aFﬁQrwﬁo Ee8eBENIRA ?|m1XF¥ﬁ%xF%$w
Super cel . Af pareddjtses ttheg abanti bf faetertl, pthé. fréctions heidh Hﬁ:l | onac

X236 reg n [f&lddo8S 3HqB9ted I PL10ETH01PC o Otndiviotid LdA R} AP the
compared to those rich in factor A. The pooled fractions
contained relatively little factor B. To desalify the
product, the pooled fractions were applied toa 1.7 x
10 cm chromatography column of Diaion HP-20 resin pre- Y,

10 viously equilibrated in water and the column was washed
with 200 ml of water and eluted with 100 ml of 50 per-
cent methanol in water. The methanol eluate was evapo-
rated to dryness. The residue was dissolved in a small
amount of water and acidified with 0.1N aqueous hydro-

15 chloric-acid. The acidified mixture was then lyophilized.
There was obtained 25 mg-of purified antibiotic A51568
factor A.

-y

To isolate factor B, the method of Example 3
is followed using an HPLC assay in place of the assay
20 using B. subtilis. This is necessary because the latter
assay does not distinguish between factors A and B. Us-
ing an HPLC assay, the fractions rich in factors A and -
B can be separately identified and separately pooled.
The separate pools are desalified as in the last step of
25 Example 3 to provide one product that is rich in factor
A and a second product that is rich in factor B.

-
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10 n1xture was stlrred to aIIOM/adsorptlon of the act|V|ty The ' 59
supernatant was di scarded and the resin was washed with water (10 resin
vol ufres). After discarding the wash, the X-236 resin was | oaded into a

col um which was eluted with 0. 1N annnnlun1hychlor|de (5 col umm volunes)
15 The 4 liter fractions were i medi ately neutralized with 5N HCI.

Ant i bi otwc activity was nonitored by S. aureus and by HPLC. The fractions
cant ai ni ng A51568 factors A and B were pool ed and | oaded onto a col um of
Di:aion HP-20 resin to desalify the m xture474he effluent was 20

di scarded. The resin was then eluted with 5% i sopropyl al cohol containing
0.:1%[err]. Fractions of 500 M were collected and nonitored for
antibiotic activity.- Active fractions were conbined, concentrated, and

| yophi |i zed. The resulting inpure materiBEaBBheatned about 95% A51568 25 .
factor A and 5% of A51568 factor .B. To further purify the product and to

si.mul tane- ously separate f g f factors A
arid B was di ssolved in waté%%ﬁﬁﬁiaﬁp?ﬂ§&§?85§§8%HE#Q o€$%i#é£p adex C- 25.
The colum was eluted w'th_30 2fl ABd568gFagter BNE Bt 6 0 0. 25N

NH4HCO8. Fragtions -48- were nDnltored bi and tho € contalnlng
fattor A were pool ed separ HoeESEPRIL: kBecAL ﬁ@ﬁlﬁ%ﬁﬁuF%c? f3cta%s Anove

the salt added i marid'e® Frou N$I568ewhodechrpen! tMBSwn@DéIBﬂotlo wagofilm of
D alon HP- 20 res'{gred through Hyflo Supercel. After adjusting the fil-
' trate to pH 6.0-6.5 with SN HCl, Ionac X-236 resin (H')
o ' was added (4 1 of resin per 100 1 of filtrate) and the
10 mixture was stirred to allow adsorption of the activity.

" The supernatant was discarded and the resin was washed
with water (10 resin volumes) After discarding the
wash, the X~-236 resin was loaded into a column which was
eluted with 0.1N ammonium hychloride (5 column volumes).

15 The 4 liter fractions were immediately neutralized with
' SN HCl. Antibiotic activity was monitored by S. aureus
and by HPLC. The fractions containing A51568 factors
A and B were poocled and loaded onto a column of Diaion
HP-20 resin to desalify the mixture. The effluent was
20 discarded. The resin was then eluted with 5% isopropyl
; alcohol containing 0.1% HyPO,. Fractions of 500 ml were
BN collected and monitored for antibiotic activity. Active
fractions were combined,.concentrated, and lyophilized.
The resulting impure material contained about 957 AS51568
25 factor A and 5% of A51568 factor B.

To further purify the product and to simultane-
ously separate factors A and B, the impure mixture of
factors A and B was dissolved in water and applied to a
column of CM—Sephadex C=25. The column was eluted with

30 a linear gradlent “from water to 0.25N NH4HC03 Fractions
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% 5 which was eluted with 5% isopropyl al cohol containing 0.1% H3P04. The

appropriate fractions for each colum were pooled on.the basis of the HPLC
assayh7The two pools were concentrated and |yophilized yielding sub-
stantrally pure A51568 factor A and substantially pure 10 A51568 fact or
B, repsectively. -49- Cains: 1. An isolated A51568 anti biotic of +the
formula (1): g | ucose-va ncosami ne 5 10 [err] 15 20 wherein n is kor 2,
or a pharmaceutically acceptable salt thereof, or an antibiotic m xture
conprising an antibiotic of fornmula (k&g8er a pharmaceutically accept- able
salt thereof as the major conponent. 25 2. A nethod of
produci ng an antibiotic or antibiotiec mxture as defined in claim1, which
com prises cultivating Nocardia orientalis NRRL 15232, or an
A51568- pr oduMes® menditored by HRRC andr EBese| gontaiming of3&%R%A cont ai ni ng

assinil abl e s@ifeCppolled gebaitatelyt FPom3Bhoséclontaihi N’ Sdtsr 9l ts under
submer ged aer obi c fern%%-remove the salt added in the previous step,
each pool was applied to a column of Diaion HP-20 resin
5 which was eluted with 5% isopropyl alcohol containing
0.1% HaPO,. The appropriate fractions for each column
were pooled on the basis of the HPLC assay. The two
pools were concentrated and lyophilized yielding sub-
stantially_pure A51568 factor A and substantially pure "
10 AS51568 factor B, repsectively. '

a’



tati conditions until a substantial anmount of anti- biotic activity is
produced. 3. The nethod of: daim2 which includes the additiopatl=step of

i sol ating A51568 factor A antibiotic 5 fromth ure nedlun1 4 The__
met hod of C aim 2 which includes the additi onal ste \m 51568*
factor Bantibiotic fromthe cul ture nediurf4%: m \ s-.NRRL
15232, 10~6. A phar maceuti cal® conposition SU|tabI the Y réat nent of
bacterial infections in a mammual which conprises as the principal active

i ngredi ent an ang ? %? biotic conpound of formula (1) as clainmed in claim
1,- or a pharmacel A28 I'y-acceptabl e, salt thereof, associated with one or
nmor e phar maceuti cal | y- accept.ablAn mlpatad 353568 annt bbiot herof otbe 7formula
conmpound of faqmula (1) as defined in 20 claim1 for use as an
antibiotic. 8- An antibiotic or antibioticghicasereangosahiriened in claimil
substantially as herei nbefore de- scribed wjth particular reference to any
one of the Eganples. 9. A nethod of prepariflg an antibiotic or antibiotic
m xture as clainmed in claim 2 subst |aIIy as he ei nbef ?e described with
particular reference to
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20 :
wherein n is 1 or 2, or-a pharmaceutically acceptable
salt thereof, or an antibiotic mixture comprising an
antibiotic of formula (I) or a pharmaceutically accept-

R able salt thereof as the major component.

- 25 : 2. A method of producing an antibiotic or
antibiotic mixture as defined in claim 1, which com-
prises cultivating Nocardia orientalis NRRL 15232, or an
AS51568-producing mutant or variant thereof, in a culture
medium containing assimilable sources of carbon, nitro-

30 gen, and inorganic salts under submerged aerobic fermen-




émy one of the Exanpl es.
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tation conditions until a substantial amount of anti-
biotic activity is produced.

3. The method of Claim 2 which includes the
additional step of isolating A51568 factor A antibiotic
from the culture medium.

4. The method of Claim 2 which includes the

additional step of isolating A51568 factor B antibiotic

%,

from the culture medium.
S. Nocardia orientalis NRRL 15232.

«p

6. A pharmaceutical composition suitable for \/
the treatment of bacterial infections in a mammal which
comprises as the principal active ingredient an anti-
biotic compound of formula (I) as claimed in claim 1, or
a pharmacéutically-acceptable, salt thereof, associated
with one or more pharmaceutically-acceptable excipients
on carriers therefor. . .

7. A compound of formula (I) as defined in
claim 1 for use as an antibiotic.

8. An antibiotic. or antibiotic mixture as

claimed in claim 1 substantially as hereinbefore de-

scribed with particular reference to any one of the

Examples. ' o N
9. A method of preparing an antibiotic or

antibiotic mixture as claimed in claim 2 substantially

as hereinbefore described with particular reference to

any one of the Examples.

«j




