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A simple and selective screening method was developed for detecting new aminoglycoside (AMG)
antibiotics from actinomycetes strains propagated on solid culture media. The first phase of the
screening program is designed to isolate AMG-typeactivities using: 1) two Serratia marcescens
strains, one susceptible and one resistant to AMGs,2) the high tolerance of AMGsto heat in acidic
solutions and 3) the specific resistance of a streptothricin producing strain of Streptomyces lavendulae
to streptothricin antibiotics. The second phase of the screening program identifies already known
AMGantibiotics through the characteristic spectrum of action which each AMGshows toward a
group of bacterial strains synthesizing various AMG-inactivating enzymes.

Aminoglycoside (AMG)antibiotics constitute a major class of therapeutic agents whose discovery
dates from that of streptomycin in 1944; there are presently more than 200 natural compounds in the

groups. All these antibiotics contain a cyclitol-type aglycone and glycosidically linked amino sugar, the
AMGfamily being subdivided according to the structure and the mode of substitution in the cyclitol
moiety. Actually, antibiotics belonging to all the different sub-groups of the AMGfamily have found a
large range of applications and thus it seems likely that the probability of finding an application is higher
for a newmemberof the AMGfamily than for all other families of antibiotics. Despite their relative
toxicity in mammals2), AMGsare widely used in human and veterinary therapeutics and in agriculture.
Due to the broad spectrum of action of AMGs,no other antibiotic type, provides such comprehensive
coverage of pathogenic microorganisms1^.

The recent development of new AMGs, isolated either from nature (e.g., inosamycin3) or boholmycin4))
or by chemical modification of existing compounds (e.g., arbekacin (habekacin5)) or trospectomycin6))
indicates continued interest in this important family of antibiotics. The development of new members of
this group is necessitated by the appearance of pathogenic bacteria which have become resistant to AMGs
through the acquisition of inactivating enzymes7). Alternatively, the discovery of a new AMGunrelated
structurally to the already known AMGswill lead to the development of a new promising sub-group in
this family, as with the fortimicin-type compounds8).

In a program designed to screen for actinomycete strains synthesizing new AMGantibiotics, it is of
prime importance, first to isolate AMG-producing strains, and then to identify as early as possible those
strains producing already known AMGs.AMGsare water-soluble basic compounds very closely related
to each other in their physico-chemical properties for which chromatographic system of identification have
been developed. TLC9) or HPLC10) could be used to detect already known compounds. However, these
analytical methods require previous knowledgeof the nature of antibiotics under characterization, are
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limited in the number of strains that can be handled and thus are not very useful in the early steps of the
screening program. In contrast, microbiological methods, allow the analysis of a greater number of strains
and are more attractive to carry out these first steps. Methods using bacterial strains showing differential
resistance to AMGshave been previously described, as for example one using an AMG-hypersensitive
mutant of Klebsiella pneumoniae11]'. An alternative methodology can exploit the relationship between
multiple AMG-resistance and AMG-productivity of actinomycete strains to be able to predict their potential
for production of new AMGs12).In addition, some assays to characterize AMGscan be inferred from
the literature, using AMG-resistant transport mutants ofPseudomonas aeruginosa1 3) or bacteria synthesizing
AMG-inactivating enzymeswhich showa characteristic pattern of resistance to someAMGs7).Other
methods to characterize AMGscan exploit some physico-chemical properties commonto all the compounds
belonging to this family. Salts14) or acidic pH15) have an antagonistic effect on the biological activities of
AMGs.Another remarkable property of AMGis their high resistance to thermal inactivation16).

Wehave combined these different properties to elaborate a screening procedure selective for AMG
antibiotics. The first phase of the screen, i.e. isolation of strains producing AMG-type activity, use two
Serratia marcescens strains, one a wild-type AMG-susceptible strain and the other a mutant strain specifically

AMG-resistant. Streptothricin (STH) antibiotics, water soluble basic drugs which are frequently produced
by Streptomyces strains1 7) are differenciated from AMGsby using a STH-producing Streptomyces lavendulae
strain specifically resistant to its own antibiotics. Characterization ofAMG-typecompoundscan be achieved
by determining the effect of heat treatment upon their biological activities. The second phase of the screen,
i.e. identification of already known AMGs, is based on the fact that each AMGshows a characteristic
spectrum of action on a group of bacterial strains synthesizing various AMG-inactivating enzymes.

Materials and Methods

Antibiotics
Xylostatin (Takeda Chemical Industries, Japan), seldomycin, micronomicin (sagamicin) and astromicin

(fortimicin A, Kyowa Hakko Kogyo Co., Japan), verdamicin (Schering Corporation, U.S.A.), saccharocin
(Eli Lilly Co., U.S.A.), streptothricin AY23484 (Laboratoires Ayerst, Canada) and streptothricins D and
F (Rhone-Poulenc, France) were gifts from the corresponding company. Other antibiotics were obtained
from commercial sources. The standard antibiotic solutions have the following concentrations. AMGs:
0. 1 mg/ml H2O, except for spectinomycin which was 1 mg/ml; STHs, /Mactams, tetracyclines, anthracyclines,
quinolones, bleomycins, chloramphenicol, novobiocin, bacitracin, vancomycin and fosfomycin: 0. 1 mg/ml
H2O; colistin and polymyxin B: 1mg/ml H2O; macrolides, ansamycins: 0.1mg/ml 10% MeOH;

polyethers: 0.1 mg/ml of MeOH; pristinamycins: 0.1 mg/ml 10% DMSO.

Bacterial Strains
Indicator bacterial strains used to identify AMGs,and actinomycetes strains producing AMGsand

STHs are listed, respectively in Tables 1 and 4.

Culture Conditions and Media
The media for growth of the indicator bacteria were as follows: Escherichia coli, antibiotic No. 2

medium (BioMerieux, France), pH 8.5; S. marcescens, half-strength antibiotic No. 2 (no2/2) medium, pH
9.0; Streptomyces tenebrarius, Streptomyces kanamyceticus and S. lavendulae, Trypcase-Soy Agar

(BioMerieux, France), pH 8.

Susceptibility Disk Assay Method
Just before use, 150ml of appropriate mediumwere inoculated with 0.1 ml of an indicator bacterial
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Table 1. Indicator strains for AMGidentification.

Strain designation
AMGinactivating

enzymeor phenotype
Source or ref

Serratia marcescens
Sma 62
StlOl
Spll
AG4410
SMI065
Z677
P585
P657

Escherichia coli
Cla

K-12 J5/R112
K-12 J5/R148

C l a/pAT3
K-12 J5/R135
K-12 J5/R176
W677/pJR225
JR66/W677
MP1

Bacillus subtHis

Wild-type strain
Streptomycin-resistant mutant
Spectinomycin-resistant mutant
AMG-resistant mutant
AAC (6')
Multi-resistant strain
Multi-resistant strain
Multi-resistant strain

Wild-type strain
APH (3>1
APH (3')-2
APH (30-3
AAC (3)-l
AAC (3)-2
AAC (3)-4, HPH
APH
Derivative of JR66/W677

Soil isolate
This paper
This paper

This paper
Kabins and Nathan24)
Clinical isolates (Toulouse, France)
Clinical isolates (Toulouse, France)
Clinical isolates (Toulouse, France)

P. Courvalin (Paris, France)

P. Courvalin (Paris, France)
P. Courvalin (Paris, France)
P. Courvalin (Paris, France)
P. Courvalin (Paris, France)
P. Courvalin (Paris, France)
P. Courvalin (Paris, France)
Perlin and Lerner25)
Perlin and Lerner25)
ATCC 6633

1359

suspension prepared to give dense but not con fluent growth. The medium was then gently mixed and
poured into sterile plates (Nunc Inter-Med, 245 x 245 mmdishes for diffusion tests). 50 /xl of the standard
solution of each antibiotic were adsorbed onto 9mmpaper disks (Schleicher and Schull, RFA) and
duplicate disks were placed on the surface of the bacteria- seeded agar plates. The plates were held for
2 hours at 4°C in order to facilitate diffusion of the antibiotics and then were incubated overnight at either
27°C (S. marcescens and Streptomyces) or 37°C (E. coli). Plates were treated in the same way to determine
the antibacterial activities ofactinomycete strains by the agar piece method or the well method (see below).

Antibiotic Thermostability Determination
Thermostability of known antibiotics and that of unidentified antibiotics which were excreted into

solid mediumby producing organisms was determined by the same method. For knowncompounds,
GAPYmedium (glucose 1%, soluble starch 2%, yeast extract 0.5%, soya peptone 0.5%, CaCO30.1%,
agar 1.5%, pH 7.218)) containing antibiotic at the standard concentrations were prepared, aliquoted into
glass tubes and melted for 5minutes in boiling water, before being adjusted with HC1 to pH 3. The media
were autoclaved 60minutes at 120°C and then rapidly neutralized. Because the agar was hydrolyzed by
heating under acidic conditions, the remaining antibacterial activity must be determined by the well method.
A 5 mmdiameter well was cut into the mediumseeded with an indicator strain, and 50[A of an antibiotic
solution was deposited. An antibiotic solution (standard concentration) made up in GAPYbroth served
as control. All the tests were performed in duplicate.

Detection of Antimicrobial Activities from Actinomycetes Strains
Actinomycete strains were propagated on GAPYsolid medium18) and incubated at 27°C for 7 to 10

days. Antimicrobial activities were tested by the agar piece method19*.

Results

Characterization of AMGs
Indicator organism used to screen for AMG-producing bacteria must be highly susceptible to these

antibiotics; moreover if this organisms is also resistant to a large variety of non-AMGantibiotics the
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Table 2. Thermostability of AMGantibiotics in acidic solutions.

DEC. 1991

Inhibition zone diameter (mm)

Untreated
Antibiotics Treated pH 3

60 minutes at
120°C

Antibio tics

Inhibition zone diameter (mm)

Untreated
Treated pH 3
60 minutes at

120°C

AMGs
4,5-Disubstituted 2-DOS:

NEO
PAR
LIV
BUT
RIB
XYL

4,6-Disubstituted 2-DOS:
KAN
TOB
DIB
AMI

STH AY 23484

25.5

19.5

27

29

25

23.5

30

28.5

29

31

20

27.5

25

29.5

31.5

28.5

26.5

30
31
32
32.5

15

AMGs
4,6-Disubstituted 2-DOS:

GEN
VER
SIS
NET

Monosubstituted 2-DOS:
APR
HYG

30
28

27.5

28

31

29.5

30.5

31.5

22.5
1424.519

Non-2-DOS diaminocyclitol:
FOR 18 23.5
STR 28.5 30.5

SPE 30 29.5
Bleomycin 27 -

-: No inhibition zone around the disk.
Each antibiotic at the standard concentration was tested on Bacillus subtilis ATCC6633 (antibiotic No. 2

medium, pH 9) by the well method (see Materials and Methods).
Abbreviations used: NEO, neomycin; PAR, paromomycin; LIV, lividomycin; BUT, butirosin; RIB,
ribostamycin; XYL, xylostatin; KAN, kanamycin; TOB, tobramycin; DIB, dibekacin; AMI, amikacin; GEN,

gentamicin; VER, verdamicin; SIS, sisomicin; NET, netilmicin; APR, apramycin; HYG,hygromycin B; FOR,
fortimicin A; STR, streptomycin; SPE, spectinomycin; 2-DOS, 2-deoxystreptamine.

efficacy of the AMG-detection step of the screening program could be considerably improved. The strain
S. marcescens Sma 62, isolated from a soil sample collected in Toulouse, France, and identified by the
API20 Enterobacteriaceae micromethod (API system, France) meets these criteria: Sma 62 is a

Gram-negative bacterium, naturally resistant to the anti-Gram-positive antibiotics.
MICs of AMGstoward Sma 62 range from 0.1 to 0.3/^g/ml with the exception of streptomycin

(1 fig/ml) and spectinomycin and ribostamycin (3/ig/ml). STH (MIC: 1 fig/ml) and bleomycin (MIC:

0.1 fig/val) act like AMGstowards this strain. Of 27 other non-AMGantibiotics, only mitomycin and
rifampicin inhibit the growth of Sma 62, as determined by the susceptibility disk assay method. In particular
this strain is completely insensitive to tetracyclines and jS-lactams, two of the major families of

broad-spectrum antibiotics.

A mutant strain of Sma 62, not susceptible to the AMGs,has been isolated after three rounds of
mutagenesis with TV-methyl-JV'-nitro-N-nitrosoguanidine and selection for cells resistant to increasing

concentrations of AMGantibiotics. In order to obtain a wide range of cross-resistance to AMGs,different
AMGswere used in each selection step. The mutant strain, AG4410, was found to be at least 100 times
more resistant than wild-type strain Sma 62 to all 22 AMGstested except for spectinomycin. The
determination of the susceptibility of this strain to 29 non-AMGantibiotics showed no or only a slight
decrease of MICswith the exception of the three STHs to which strain AG4410was resistant. Therefore, use
of both strains Sma 62 and AG4410is not completely adequate to selectively characterize the AMGssince
they cannot be differentiated from STHs.

Wehave examined the thermostability of AMGsto complete the characterization of these antibiotics.
Whenheated, AMGsare particularly thermostable, especially in acidic conditions (Table 2). They retain
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all of their biological activity against bacteria after autoclaving for 1 hour at 120°C, pH 3. STHs are only
partially inactivated under these conditions while bleomycins completely loose their biological activity.
Thus, AMGantibiotics can be discerned from the other water-soluble antibiotics due to their remarkable
thermostability. Amongother non-AMGantibiotics, only anthracyclines, novobiocin and ionophorous
polyethers maintain their biological activities after heating in acidic solutions (data not shown), but they
can be easily differentiated from AMGsas they act similarly on the strains Sma 62 and AG4410.

Discrimination of AMGsfrom STHs
Antibiotic-producing Streptomyces strains are resistant to the antibiotics they produce; for example,

the nourseothricin-producer, Streptomyces noursei, is highly resistant to STHsand shows no cross-resistance
to AMGantibiotics other than spectinomycin20). Comparatively, the STH producer, S. lavendulae ATCC
8664, is resistant to three STH antibiotics and susceptible to 22 AMGantibiotics tested. However, this strain
is susceptible to a large variety of other antibiotics (e.g. tetracyclines, macrolides, ansamycins, bleomycins,
novobiocin), which could prevent characterization of STHs if co-produced with these other antibiotics.

To palliate this objection, we decided to pair S. lavendulae with S. tenebrarius ATCC17920 which is
resistant to all AMGs21).This latter strain displays a susceptibility pattern similar to that of S. lavendulae
for 29 non-AMG-antibiotics tested with the exception ofbleomycins and novobiocin, to which S. tenebrarius
is resistant. S. tenebrarius is particularly resistant to STHs.

Thus, an AMG-like compound can be characterized by its ability to inhibit the growth of S. lavendulae
without or with less inhibition of S. tenebrarius, if co-produced with another antibiotics. AMGsare thus
easily discriminated from STHs which act similarly on both Streptomyces strains. Bleomycins and

novobiocin cannot be confused with AMGs,due to the susceptibility of Sma 62 and AG4410 to these two
antibiotics.

Finally, a typical pattern of activity for AMGcan be defined as an antibiotic active, after heating
in acidic conditions, on the strains Sma 62 and S. levendulae and inactive on the strains AG4410and S.
tenebrarius.

Identification of the Different AMGAntibiotics
In a screening program for AMGs,it is necessary to identify new molecules as early as possible.

Elimination of already known AMGcan be achieved by identifying these antibiotics by their characteristic
spectra of action displayed towards a group of bacterial strains. These strains are mainly multi-resistant
isolates from hospitals but have also been obtained by selection of AMG-resistant mutants from strains
such as Sma 62 (Table 1).

The spectra of action of 22 AMGs and three STHs has been determined with regard to 19

bacterial strains (Table 3). For example, streptomycin and spectinomycin are easily identified with both
specifically resistant S. marcescens strains, Spl l and StlOl. Likewise, the apramycin sub-group displays
a characteristic activity towards S. kanamyceticus ATCC21252. Of the 22 AMGsonly lividomycin could
be confused with apramycin but lacks activity on S. marcescens Z677 and P657 strains.

AMGsof the 4,5-disubstituted 2-DOSgroups except for butirosin are typically active on SM1065
(with the exception of ribostamycin and xylostatin) and P585 strains, but inactive both in S. marcescens
Z677 and P657. These compounds can be distinguished from each other with the APH (3') producing E.
coli strains K-12 J5/R112, K-12 J5/R148 and Cla/pAT3, and with W677/pJR225 which is, in addition,
highly susceptible to the fortimicin sub-group (data not shown).
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Serratia marcescens
Sma 62

StlOl
Spll
SM1065
P585
Z677
P657

Escherichia coli
Cla
K-12 J5/R112
K-12 J5/R148

C l a/pAT3
K-12 J5/R176
K-12 J5/R135
JR66/W677
MP1
W677/pJR225

Streptomyces tenebrarius
ATCC 17920

S. kanamyceticus ATCC21252
S. lavendulae ATCC 8664

Frames indicate the characteristic spectrum fraction of the corresponding antibiotic.
Inhibition zone size: S, susceptible; R, resistant.
Abbreviations used: SEL, seldomycin; SAG, sagamicin; SAC, saccharocin; and at footnote in Table 2.
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Kanamycin is the only AMGwhich is inactive on the four S. marcescens strains of clinical origin.
Tobramycin and hygromycin B have an identical and unique spectrum of action and so they cannot be
differentiated from each other. In the same way, the antibiotics of the gentamicin sub-group show a typical
spectrum of action but are not separable from each other.

AMG-Screening Evaluation
Sensitivity and selectivity of the screening procedure was evaluated using actinomycete strains which

produce AMG (24 strains) or STH (3 strains) antibiotics. Except for Streptomyces kasugaensis and

Streptoverticillium flavopersicum, all the control strains produced an AMG/STH-likeactivity which was
detected in the first phase of the screening procedure. From other 25 strains, only the antibiotic activity
of the Streptomyces hygroscopicus strain failed to be characterized as AMGor STH. Particularly, the
products of the three STH-producing strains were not unambiguously identified.

Supernatants of collection strains were heated for 60minutes at 120°C, pH 3 and subjected to the
second phase of the screening procedure. The heating step not only inactivates potential non-AMG

antibiotics co-produced by the strains, but also increases the AMGsensitivity of the test. Indeed, we have
noticed for most of the collection strains that the yields of the AMG-likeantibacterial activities from

Table 4. Performance of AMGbioassay on collection strains producing AMGand STHantibiotics.

Antibiotic produced Source
Result of AMG
screening system

Primary phase positive strains
AMG-producing strains

Strep tomyces fradiae
S. catenulae
S. ribosidificm

S. rimosus f. paromomycinus
S. lividus
S. kanamyceticus
S. griseus

Micromonosporapurpurea
M. inyoensis
M. grisea
M. olivoasterospora
M. echinospora
Saccharopolyspora hirsuta
S. hirsuta

Streptomyces tenebrarius
S. tenebrarius

S. hofuensis
S. rimofaciens

S. spectabilis
Streptoalloteichus hindustanus

Micromonosporapilospora
STH-producing strains

Streptomyces lavendulae
S. xantophaeus
S. luridus

Primary phase negative strains
AMG-producing strains

Strep tomyces hygroscopicus
S. kasugaensis

Strep to ver ticillium fla vopersicum

Neomycins
Catenulin
Ribostamycin
Paromomycins
Lividomycins
Kanamycins
Streptomycins
Gentamicins
Sisomicin
Verdamicin
F ortimicins
X 14847

Sporaricins
S accharocin
Apramycin
Nebramycins
Seldomycins
Destomycins
Spectinomycins
Nebramycins
Lysinomycin

STHs
Geomycin
Luridin

Hygromycins
Kasugamycin
Spectinomycin

ATCC 10745
ATCC 12476
ATCC 21294
ATCC 14827
ATCC 21178
ATCC 21252

NEO/PAR
NEO/PAR
RIB/XYL
NEO/PAR/LIV
NEO/PAR/LIV
KAN

ATCC 12475 STM
ATCC 15835 GEN/SIS
NRLL 3292 GEN/SIS
NRLL 3800 GEN/SIS
ATCC 21819 FOR
NRLL B-12180 FOR
ATCC 20501 FOR
ATCC 27875 APR/SAC
NRLL 3816 APR/SAC
ATCC 17920 AMG
ATCC 21970 AMG
ATCC 21066 AMG
ATCC 25465 AMG
ATCC 31158 AMG
NRRL 11415 FOR

ATCC 8664 STH
ATCC 19819 STH
ATCC 19782 STH

ATCC 27438 AMG/STH
ATCC 15714 No activity
ATCC 19756 Non-AMG/STH
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Fig. 1. Procedure and results of screening.

autoclaved culture media were enhanced, presumably by release of a portion of the AMGsfrom the
mycelium. In a few cases (e.g. Micromonospora purpurea) identification of the AMGproduced was only
possible after the heat treatment.
The AMGsproduced by 15 of the 21 strains screened in the second phase of the procedure have been

correctly identified at the level of the sub-group (Table 4). A more precise identification was only achieved
for the products of S. kanamyceticus and Streptomyces griseus (kanamycin and streptomycin, respectively).
One other strain, Streptoalloteichus hindustanus, which synthesizes the nebramycins complex, can inhibit
all S. marcescens and E. coli indicator strains, and the AMGit produces remains unindentified. The five last
strains, Micromonosporapilospora, Streptomyces hofuensis, Streptomyces rimofaciens, Streptomyces
tenebrarius ATCC17920 and Streptomyces spectabilis display no or only weak activities on the indicator
strains, and therefore the AMGantibiotics they produce cannot be identified.
We have screened 2,238 Actinomycetales strains (Streptomyces, 63%, Micromonospora, 30% and

Saccharopolyspora, 7%) from the laboratory collection (Fig. 1) for the production of AMGantibiotics.
From 1,413 Streptomyces strains isolated at random from soil, ll strains (0.8%) produced AMG-like
activities and 33 strains (2.3%) STH-like activities. AMGantibiotics have been identified in the second
phase of the screening procedure as streptomycin (5 strains), neomycin or paromomycin (4 strains) and
kanamycin (1 strain). Antibiotic activity of the remaining Streptomyces strain inhibits all indicators in the
second screen; that strain can be presumedto synthesize a complexof AMG-typecompounds.
The Micromonosporaand Saccharopolyspora strains were isolated from soil with selective media
containing gentamicin. 480 (70.9%) of the 677 Micromonospora strains produced an AMG-type activity:
tested in the second phase of the screening program, 396 strains (58.5%) and 84 strains (12.4%) were
shown to synthesize AMGantibiotics from the gentamicin or fortimicin sub-groups, respectively. In the
same way, 60 Saccharopolyspora strains (40.5%) synthesized AMG,identified as apramycin (41 strains,
27.7%) and fortimicin sub-group (18 strains, 12.2%). An attempt to identify the product of the remaining
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strain of Saccharopolyspora is in progress.

Discussion

Different strategies can be employed to develop a productive program to screen for actinomycete
strains which produce new AMGantibiotics. But in each case, the first phase of the screen should quickly
distinguish the AMG-producingstrains from the other isolates. This paper is not concerned with how to
isolate AMGproducing strains. However, by specifically isolating AMG-resistant organisms (Hotta et
al.22)) one can greatly enrich for AMG-producing strains and therefore enhance the efficiency of the
screening program. A convenient way to characterize AMG-producing strains would be to use two indicator
strains: one, AMG-susceptible and the other AMG-resistant (ref 1 1 and this paper). However, water-soluble
basic antibiotics which inhibit protein synthesis and promote misreading as AMGsdo {e.g. STHs or
negamycin23)), could not be distinguished by this method. This was demonstrated with the STH-resistance
of the Sma 62 mutant, AG4410. STH antibiotics can be identified using the STH-producing strain S.
lavendulae, but behavior in this test of STH-like compounds and a fortiori of other water-soluble basic
antibiotics as negamycin remains unknown. On the other hand, the high thermo-stability of AMGsin
acidic solutions is one of the morecharacteristic properties of these antibiotics, eventhough someother
compoundsdemonstrate similar stability. Finally, only a combination of the results of antimicrobial
activities of actinomycetes strains against S. marcescens,S. lavendulae and S. tenebrarius strains after
thermal treatment, can lead to an adequate isolation of AMGproducing strains. In fact 21 of 24 AMG
producing collection strains were positive in the first phase of the screen.

The second phase of this program leads to the identification of some AMGantibiotics. It seems likely
that an actinomycete strain producing a new AMGwould have a unique spectrum of activity against the
group of AMG-multiresistant bacterial strains. However, only an AMGantibiotic structurally unrelated
to knowncompounds might be predicted to behave in this way. For instance, boholmycin exhibits a broad-
spectrum of activity against bacteria including some AMG-resistant strains40 and would probably have
been characterized as a newcompoundin the second phase of our screen. On another hand, inosamycin3)
which is closely related to the neomycin group, should have a pattern of activity indiscernible from that
ofneomycin or paromomycin based on analysis of their chemical structures. Thus, the inosamycin-producing
strain would probably have been identified in the screen as a neomycin-producing strain, resulting in the
loss of a strain synthesizing a promising new AMGantibiotic, which, in fact, has a lower acute human
toxicity than neomycin. Applied to 21 actinomycete strains characterized as AMGproducers in the first
phase, the second phase has led to the identification of the precise AMGfor two strains and of the correct
sub-group of AMGfor 14 strains. The product of 5 other strains has not been identified as the level of
the bactericidal activity of these strains is too weak. The limitation of our screening program demonstrated
by these results could be attributed tova loss of antibiotic productivity by the collection strains. Effectively,
such a problem has not been encountered with the actinomycete strains we have recently isolated from
soil. Thus, the secondary phase will be useful in two ways: 1) a unique spectrum of activity would indicate
a new structurally unrelated AMG;2) an indexed spectrum of activity should indicate an already known
AMGor more generally a sub-group in the AMGfamily of antibiotics. Such results will considerably
improve the efficiency ofphysico-chemical analysis which follows the screening program. Indeed, knowledge
of the precise antimicrobial spectrum of the antibiotic results in a preliminary identification of the AMG.
Coupled with methods (as described by Inchauspe et al.10)) which permit an early physico-chemical
characterization ofAMGs,determination of their biological properties will lead to an accurate identification
of the new AMGantibiotics.
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