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Abstract

Genetically modified food!, GM foods and crops like Bt cotton?, Bt Brinjal®,developed from Bacillus
thuringiensis, aninsecticide! and “ Round up Ready”®, asoybean product from other microorganism led the
scientist to concludethat thefutureworl d’ shunger and mal nuitrition can be overcomed®. To makemore contribution
and futureuse, asurvey study of distribution of Bacillusthuringiensisisdone Bt- phages’ P1,P2,P3, areusedin
replicaformation patternin M-18 agar medium. Sporesare used in thisstudy . Only 6 phage affected colonies
aredetected and their pathogenocity is confirmed on Bombyx mori larva.
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Materialsand methods

Sample of soil, mud and dumping water were
collected from 105 different regions of West Bengd,
indifferent serilecontainers. 10 gmor 10ml of each of
them was chosen and thoroughly mixed taking glass
beadsinsidethetubeand shaken well in ashaker and
thenthefina volumewasmade 10ml by adding sterile
water and again mixed well. Then the content was
centrifuged at 2000r.p.m.for 10 minutes. Then 10m
supernatant from each of thetubewastransferredin
sterile tube and placed in boiling water bath for
10minutesand they were allowed to cool placing the
bathin coldwater container. These samplesweremade
now ready to use as spores suspension.

Preparation of sporeplates
Many decimal dilutions are made from each of
thesamples.

Correspondences: N.C. Som
E-mail: nirmal chandrasom@yahoo.com

15

Severd marked and Sterile Petri-platesweretaken
and ineach 0.5ml of dilute and stock solutionwere
distributed . To each of the poreinocul ated platesthen
20ml of 1.5gm% molten M-1 agar was added and
mixed and allowed to cool. During preparation of
molten M-1 agar medium 0.15ml alcohol saturated
nystatin were mixed per 500ml of medium. Some
uninoculated plates were also made. Same plates
containing 0.5ml sterilewater werea so made. Those
platesthen served ascontrol plates. All theplateswere
then placed inincubator for incubation at 37°c.

Prepar ation of phage and phage plates of Bacillus
thuringiensis, ATCC13366.

A water suspension of Bacillusthuringiensswas
madeand 0.5ml of it wasadded to 100ml conical flask
each containing 50ml brothM-1. Such 4 conical flask
and 1 without inoculum were placed in shake culture.
Theturbidity of them wererecorded by klett at time
intervalsof 15 minutes. When theturbidity raised up
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t0 50, except theuninoculated blank (served ascontral ),
al 4 conical flasksweretaken out and 3 of themwere
then mixed with P1,P2,P3 phagesand again alowed
themfor shake culture. When theturbidity fallsupto
25 in phage inoculated bacterial growth, theflasks
weretaken out. The contents of them werefilteredin
sterileMillipore membranefilter. Thefiltratesthus
formed werethe phagefiltratesof BT phage-1, Phage-
2 and phage-3. Those phages were then ready for
preparation of phage-agar-M-1 plates. Those plates
weremade by pouring andtilting 0.5ml of eachfiltrate
in M-1 molten agar medium at 45°c.

Those plates were now used for transferring
bacterial coloniesdeveloped inthe sporeinoculated
plates. Growthinthe sporeinocul ated plateswasused
asfirst mother plates for transcriptional study, the
uninocullated agar plates and phage marked plates
weretaken and bacteria coloniesfrom mother plates
weretransferred with tooth prick asfollows.

Mother platesto Uninoculated plates to phage
plates and then tooth prick was discarded. For each
phage plate separate tooth prick was used.

All the plateswere then placed for incubation at
37°c. After 36 hrs, the plateswere observed.

Thecoloniesformedinfirst mother plateif grewin
second plates, they werereplicaof the first mother
plates colonies and if there was no growth of the
coloniesin phageplates, it was phage affective colony.
The colonieswhich were phage affective arethought
Bacillusthuringiensiscolonies. Such colonieswere
picked up and used for pathogenocity study on
Bombyx mori.

Pathogenocity study

Phageaffectivecolonieswerepicked upand grown
inM-1mediumat 37°c. After that their suspensionin
0.9% NaCl was made. 52 Bombyx mori, larvaand
mulberry leaves were collected. From sericulture
research station, Baharampur, Murshidabad west
Bengal India, were taken and 4 groups were made
and all theleaveswerewashed with sterile solutions.
Onegroup of larvawasallowed to take salinewashed
leavesonly and considered as control group and the
other three groupsweretreated with phage affective
bacteria suspenson. All thisof themwerekept at 30°c.
Then mortality was noted both in control group and
treated groups. Theaffected larvawere collected. And
again they were examined for microscopic study and
gram study. Total result of phage affected bacteriais
shownintabular form.

Table-1: Distribution of phage affected sparing Bacteria.

Samplecollected No. of No. of No. of colonies Phage affected colonies
from sample Spore/gm. choosen Pl P2 P3
Sal 35 2.3x10° 30 2 3 1
Mud 35 1.5x10? 15 - - —
DumpingGround 35 2.8x10? 10 - - -

* (-) meansno phage affected colony
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Table-2: Mortality of Bombyx mori larvain different phagesat different times.

Treated Gr. O hr. 3hrs. 6hrs. 9hrs. Total
P1 — 4 3 2 9
P2 - 3 2 5 10
P3 - 4 3 2 9
Control Gr. - - - - -
* (=) meansno mortality occurred.
Results

Table- 1: showsamong all sparing bacteriaonly 6
Phagesaffected col oniesare present.

Table- 2: Showsphage affected colonies caused the
desth of Bombyx Mori larvawithin 9hrs. They arethe
pathogenic Bacteria. Microscopic observation and
gram staining showsthat they aregram positivebacilli.

Discussion

For the determination of phage affected sporing
bacteria 105 sampleswere collected fromthelocality
of Tamluk, West Bengal and they wereexamined. The
results (Table 1) showsthat highest number of spores
arepresentinthe soil and avariablenumber are present
inthemud and dumping ground. Phageaffected sporing
bacteriaare also present in the soil sample and they
werefew only and theisolated numberswere6. The
isolated phages showed the same morphology and
rel ative constant plague sizesin sporing bacterid lawn
of bacillusthuringiensis. Resultsalsoindicated among
thelarge number of sporing bacteria, only afew were
phage affected i.e all sporing soil bacteria are not
affected by P1,P2,P3 i.e they are not bacillus
thuringiensis. Phages P1,P2,P3 treated bacteriawere
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abletokill theBombyx mori larva(Table2). Mg ority
of larvadied within 9 hrs but therewas no effect on
thecontrol group of Bombyx mori. Crossinfectivity
study with the phages P1,P2,P3 on bacillus subtilis,
bacillus cereus, and bacilluspumilusand 30 isolated
gporing bacilluswasdone. Other sporing bacterialike
ATCC 13366 andit’smutant varieties.® (developedin
thelaboratory,NSM resistant to 3000micro gram/ ml.
sreptomycin),Bnc (res stant to 20U/ml beacitrecin), and
TcSm (resistant to 20 micro gram/ml of Tetrecycline
and 100 mg/ml of Streptomycin) wereadsoused. There
was plaque formation in the bacterial lawn of
ATCC13366 and its mutants. Gram staining and
microscopi c observationinduding sporeformation, and
cross infectivity study with phages P1,P2,P3 on
bacteria, and plague formation studies on bacterial
coloniesfrom sporing bacteria, andtheir pathogenicity
study (Table 2) suggest to conclude that bacillus
thuringiengsare present inthe soil and dumping ground
of thelocadlity and they might have caused the death of
insectsinthenature.

Conclusion
Thegram paostive, sporing and Bombyx mori killing
bacteriaare presentindifferent locdlities.
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