oglellg ulaVl dlAa

College of Arts and Sciences
QATAR UNIVERSITY ln 9d o aln

Undergraduate Student, Sciences and Engineering

Student name: Amil'a Alwa

Department of Biological and Environmental Sciences

Supervisor. Prof. Samir Jaoua

INVESTIGATION OF BAC/LLUS THURINGIENSI/S PLASMID INSTABILITY AND ITS EFFECT ON

ABSTRACT

In order to explore plasmid instability in Bt, four Bt strains
belonging to two Bt subspecies were cultured at 42°C for 9
days. HD1 and QBT376 belong to subspecies kurstaki,

while H14 and QBT218 belong to subspecies israelensis.
Results showed 100% crystal loss for H14 and QBT218,
while 76% and 90% crystal loss for HD1 and QBT376,
respectively, showing that cry-carrying plasmids are
more stable in Bt kurs. than in Bt isr.. HD1, QBT376,
and QBT218 cured clones showed significant protease
activity compared to their non-cured counterparts.
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THE SYNTHESIS OF CRYSTALS

(Unpublished data)

1. Plasmid instability affects Bacillus thuringiensis crystal
formation, sporulation, and cell shape after 9 days growth at 42°C

Bacillus thuringiensis
crystals

Kurst. vs. Isr. -
(Unpublished data)

5. Transfer of cry genes by
electroporation to plasmid cured

Bacillus thuringiensis mutants

A proposed solution to fight insect resistance to
Bt is the creation of hybrid Bt strains. We
attempted to do so using plasmid pHT:cry1Aa via
electroporation.

PCR confirmation of the clones
used in transformation
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PCR amplification of crylAa gene extracted from
transformed Bt and Escherichia coli (E.coli) bacteria as a first
step to transform cured and non-cured Bt strains [L: 1 Kb
DNA ladder, 1: negative control, 2: pHTBlue plasmid, 3:
crylAa gene extracted from E.coli 4: crylAa gene extracted
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1@ 4- The loss of plasmids directly affects

Cured clones of Btk

Cured colonies of Bti

proteases

Plasmid curing strains on milk agar dish : / strains [a: H14, b: other genes expression such as
| [a: HD1, b: QBT376] : QBT218]. Overproducing protease coding genes evidenced in the
1. An isolated colony of the four Bt strains was inoculated Overproducing : proteases present work.
0

5- Sporulation genes are not expressed
upon exposing Bf strains to high
temperature.

6- Cell morphology of Bfi strains is

in LB Broth & incubated at 42°C for 24h. Then, 100 ul of
the culture was transferred to fresh LB broth. This step
was repeated for 8 days.

Depending on the Bt sub-species/strain, plasmid stability affects positively or negatively the
secretion of proteases. Proteases are highly secreted in HD1, QBT376, and QBT218.
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Light microscope (100x magnification) was used to study
the crystal forms.
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Exploration of cry gene content by PCR

Lep2A/2B & Dip2A/2B primers were used
experiments to explore cry-type genes.

in PCR

Extraction of crylAa gene
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Transformation of cured and non-cured Bt clones
using Gene Pulser XcellTM Electroporation System
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