peptides to liberate dipeptide from the N-terminal.
From these results the original enzyme from
which nylon oligomer hydrolase was derived was

estimated.
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Some Problems in New Antibiotic Research

sEHF— (Hirosuke Sakai)
Department of Agricultural Chemistry,
Osaka Prefectural Uiversity, Japan

It is certainly a difficult work to find out novel-
type “practical” antibiotic from natural sources. In
fact, chemically modified antibiotics, such as synt-
hetic penicillins, cephalosporins, derivatives of
tetracycline, lincomycin, rifamycin and kanamycin
are most widely used in medical practice at present.
However, as the possibility of success gained by
it would be the

buty of our applied microbiologists to offer novel

chemical modification is limited,

antibiotics to chemist and physician without interr-
uption. In this lecture, some practical problems in
new antibiotic reserch will be discussed.

1, Object of Screening

At the beginning of screening for new antibiotic,
it is important to determine the main-purpose of
the programme. As the majority of the workers in
this field is occupied by employees of pharmaceutical
companies, estimation of screening object shown in
Table is made on the view point of industrial
researchers. If the screening is planned in public
or academic institute, some different estimation
would be made in the Table.

2. Screening Process

The ordinary process used for screening new
microbial product from natural sources is schemati-
cally shown in Figure. The organism which plays
most important role in antibiotic producer is actin-
omycetes. Soil samples are usually used for isolation
of microorganisms. It can be said that new product
is generally obtained from cultures of freshly
isolated organisms. However, as the new isolate
apt to diminsh its special activity . rapidly, it is
important to keep the novel ability by successive

selection for superior strain. A key to success in
new antibiotic screening would be to abandon known
or uninteresting candidate as early as possible. For
doing this selection satisfactorily, accumulation of
wide experience and ceaseless documentation of new

microbial substance are primarily necessary.

3. Recent Trends in Screening for New
Microbial Products.

(1) Search for now microbial origin: Most of the
antibiotic producer belongs to Strepromyces species.
However, other genus of Actinomycetes namely,
Micromonospora, Nocardia or Actinoplanes have
become the objects of new antibiotic screening.
Basidiomycetes, Pseudomonas related bacteria and
marine microorganisms also attract interests of many
workers. Studies on nutritional mutants bring arti-
ficial new antibiotic such as hybrimycin from
neomycin producing strain.

2) Control of cultural conditions: New antibiotics
can often be found out by modifying customary
cultural conditions. The most succssful example
was achieved by Imanaka. He added unordinary
much phosphate to medium and kept the pH value
slightly acidic throughout “the fermentation. Using
this process, he could discover many novel type
antibiotic such as pyrrolnitrin, thiopeptin and
bicyclomycin. Some examples can also be mentioned
cryomycin was discovered by Ogata under low tem-
perature cultivation; mimosamycin and chlorocarcias
were isolated by Arai from vigorously aerated
culture of streptothricin producing St. lavendulae.

3) Trials of new screening methods: Varieties of
new or reformed screening methods were tried to
obtain novel products from microbial sources. They
would be divided into the four categories; 1) using
modified microbe as test organism, 2) using intact
animal or plant bodies as physiological test organ-
ism, 3) screening for specific enzyme inhibitor,
4) usinh specific chemical reaction (e. g.” color test).
The striking success in recent antibiotic research
would be the discovery of nocardicins by Fujisawa
group using f-lactam sensitive mutant as the assay
organism. Moreover, some new micrrobial products
such as pepstatins, derivatives of fusaric acid

screened out as specific enzyme inhibitors became

— 192 —



the center of attention in medical societies.

Table. Estimation of screening object,

Social~ Mar- T;‘Zdll'
Object of screening nece- ket~ goszi-
ssity  ability bility
Antibacterial Gram positive ot 4
Gram negative +4+ 4+ +
Broad spectrum + 4 +
Tuberculosis ++ + +
Antifungal Dermatophile + + 4+
Deep saprophyte + + 4+
Anticancer Leucocytosis ++ + 4+
Other cancer ++  ++ -+
Anti plant disease + -+ +
Feed additive + 4+ L4
Veterinary (esp. anticoccidium)] +-+ ++ +
Sample for isolation
: Isolation— Taxonomical—Deposition
: identification
:‘ Cultivation —;—>Studies on
: l : biosynthesis
: Assay :
: Extraction
§ Crystalization Teereeeresnsniiiininneney

P

S
¢ Phys. & Chemical

!
Biological studies
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EL analysis . Acutetoxmty
: Mol. formula 1\ In vivo activity

H UV, solubility  :{Mechanism of

H IR, color reaction : Other th z;ctmn
: : \Other physiol.
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Chemical
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Figure. Scheme of screening process.
Data in broken line are necessary for patent
application.
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aminof, MS-< WA FLEMEE S screening
e 2% Y (aninofp HEES) S Rl #
Histe Az ke BRETF 29 oed
Riol A HiREEe) A:pEste A =2 amino BECHE
HEEe BRY By 23te screeningdt FEE
S0 A A) 2o) SRESL Strepromyces 10 153
Wirhol L-threonineo] ot #EHifE & vebli+ £4
9 HFHES wRSz ELEEE Fe 289 i
peptide® RBFHHES Bl AE3kor] o
%2 plumbemycin A @ Bzlz ® =gt
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1. RBHEVIDEEER S| screening

FHe] ol A SEE BB 9 25008k E IR
B2 HES ¥ oo BERS BERHE A
paper disc ERF ko] A8 HEEE Escherichia
coli, Pseudomonas ovalise] ¥}#) bioassay & 3} v},
BB 5= Stephenson-Whetham 455 Hs (S-Wi%
H) 2 stgon R S-W ] polypep-
tone, yeast extractE fp3tRA ), B S-WiZiel] gk
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2. &£EHS SEREE

AEERbRO] dlS TRBERAD, AERERMY BRMES
KEtel BB B Streptomyces/B2] Gray series
of Bag et

Bergey's Manual of Determinative Bacteriology
81K, ISP #if5se A Hidstz, 47 FHHE
I HERHT MR FES FEER BEstile
v} Streptomyces plumbeus n. sp., SAKAI et PARK
o2} #r syl
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