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Abstract

Backgreund: The ecological role of actinemycetes and
thellr secondany metalbolites 1snet et completely
Lndersieod.

Hypothes's: Actinomycetes and Sreptomyces . In
particular, are non-obligate predators of bacteriain soil.

Evicence: Alility togrow onlive bacterial cellsasasole
souree of nutrients. Prey cal lysis accompanying
growth. Circumstantial' evidence for the involvement of
antimicrobials along with enzymes.

Implications: Thisfinding may open up a new:seurce of
novel secondary metabolites from the genus.



Are actinemycetes primariy K
S2lectiedl oligephilic bactera?

For any: soill sample the absolute number aswell as
pPropoition ofi actinonycete colonies on oligetrophic
medium is substantially greater than any.: other
conventional actinomycete media(1).

Growth yielas of actinonycetes on oligetrephic media
are substantially greater than conventional media(2)
Primary oligophilic 1solates show antimicrobial activity.
ggnificantly more frequently (3).



A legical thiread to predaiory activity.

Predation: petential benefitsin aigatrophic eavironments

All"known predatony bacteria are antibiotic producers (IMyxebacteria
(4), Lysolacter (5), Burkneloeria(6), Baciliussp.(7))

Sggestion of predation based on indirect bacterophage andys's
technigque(8)

\Why are secondary metaoalites expressad mere freguently in
oligetrophic conaitions?

Compelition of  Predaion?

Antibiotics should be produced in early Antibiotics should be produced when
and mid growth phase so that they help other nutrients are scanty.
In competition.

Most antibiotics are known to be produced during end of growth phase,
stationary phase or starvation. Supports predation hypothesis.



Proportion ef diffierent classes of 1solaies (potential
predaters) Winen soil is sprinkied onialacteria

|awn onweater agar:.
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Acaptation andlsaection of eligephnilic
|Solates for predation

The 1solates were sub-cultured on water
agar with alawn of bacteriall cells assole
source of nutrient. Repeated transfers onthe
Same.

Richer growthiand/larger zones of clearance
with sulseguent subcultures.



EVIGENCETOr predation
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EVidencefor predation

The eage of an unicentified actinenycete colony
lInvading microcolonies of bacteria on a oligotiophic

medium

a Ed

L_ow resalution (40 X) time lgpse pictureswith 20 minuteintenva. Nete
that the eoge growsfaster where there are microcolenies (lolack arrow).
Also nate the fragmentation of alarge colony surreunded by the predator

(whitearrow).
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EVidencetor predation

Zones off lawn-clearing around colonies. Lyssof calstowarastine
predator coleny visble at high resalution.

Click herefor ahigh resolution pan of thisarea.
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EVidencetior predation

[EGge of a Sreptonyces colony giowiing 1oy predation en
Saphylecoccusaureus. Arrows point to ghost calls of
recently lysed bacteria. Some cells show persistence.
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IHOW COMMONIIS predatery/ anility in
Stifeptomyces?

=rom 40 oligophilic i1solates 16 showed distinet
predatory activity onfirst challenge.

Halfi of the remaining showed predation afiter three to S
qubcultures unoer salective conditions.

Approximately ene third of conventional Sreptonyces
IS0l ates and standard strains showed evidence of
predation after three te Sx sulbcultures of s2lection:

Thissuggests that predatory abilities are widespread
within the genus.




Areantibieticsinvelved in predation?
TN This suggest

Beforevigblelyss

appeared prey cdls Involvement of
werekilledup toa diffusble
consderable antimicrobial
disance from compounds.
predator colony.

S aureus S aureuson \\ £ | S aureuson S aureus
culturecontol  water agar . wateragar  culture contol



Unexplored potential’ of Sireptemyces
Species

Trend anayss (9) and genome anays's (10) Iindicate that

only aminority of secondary metabolites from the genus

have been discovered so far. A much greater numioer
lemains unexpressed.

\Why are most of the secondary: metanolites
unexpressed?

The most likely answer s that we do net understand the
ecological conditions under which they are expressad.

Predation may be the key!



Materials and Vethoeds

Sereening of soll for predators.

LLawns efi Saphylococcus aureus, E.coli and Bacillus
suptiliswere spread on water agar plates and fiine soll
Sprinkied onit.

Afiter inculdation for 72-96 hrs celonies/swarms showing
visble grewth and clearance of the lawnwere salected
as poetential predatoers.

Demondration of Predation:

\Washed call's of Saureuswere spread on washed
agarose plates. Test cultureswere spot Inoculated on this
lawn and on Washed agarose control. Growth, 1yS's of
cells on the lawn and alasence of growth on control
Inclicated predation.




Materials and Methoeds

el ection for predatery ability

Cdlsol S aureuswere Spread onwater agar platesand
test onganisms were spot Inoculated. The test organisns
that showed growth after 72— 96 hr were sulscultured on
fresnilawns. Sulbculturingwas repeated Upito 201times.

IMicroscopic ebsanvations

Sice culture technigue was used with athinlayer: of
water agar coveredwithalawn of S aureus. Thetest
culture was Spot Inoculated. The side was incubated for
48-96 hrs and olbserved under 100x odl. Timelapse
pictureswith a 20 mininterval were taken usng digital
Imaging by Laica DFC 340 FX.
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