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ABSTRACT
Name: MNahed Abdel Ghaflar Abdel Aziz Thrahim

Title of thesis: Production of a geneticaliy modified strain of bacteria Baciffies
N FINGICHSIS

Degree: (Ph.D.} 'Fhesis. Faculty of Science, Caire University 2000/2001,

This work has been carmied out in order 1o consiruect a polent Bi strain aclive againsl
the Egyptian cotton leal worm S fittoralis. Townced thistarget, the -¢cndotosin crysial proiein
genes ol (which cnoodes an inseciicidal prowin highly specific to 5. fifrerafis) and oyl Ag
{1Ac Tike) were used.  Hindll digested crvlC s ligated into the HingTlT gite af the shotde
vector pHTTS03. Hincll digested oryl Ag was ligated into Smal site of pHT7593 and inta Smal
site of pHTWC3. The threc plasmid constructs were used (o transform £ coff strain IMI09.
Colonies likely to contain recombimint plasmids were screened for the production of loxin
proteins  Positively identificd transformants preduced the expected size protein, detecied by
partial purification of protein, and is truncated upen trypsin digestion. Prolein ¢xtmcts of clone
¥ ¢ry] C-harboring was laxic 1o larvat of 5. fitormis.

The pHT73%3-beanne crvlC. pHT-bearing crv1Ag and pHTNCI-harboring-crvi Ap
were (ransfarred into the Cry’ Bid Bt steain, FHT-bearing ov1C was also transferred inta the
Cry' kwrsteli-HD?3 (which contained only oylAc) native rocipicnt, using eleciroporation.
The intreduction of the eyl Ag genc img Cry Bid resulted in the fonoadon of bipyramidal
crystals, The introducuon of both ery genes |€ and 1Ag resulied in the multiplication of
bipyramidal crystajs.  Further, the introduction of &¥IC imo Cry’ kur-HD73 shows
multiplicalion in bipyramidal crysials,

Binding of CrylAz, CrylAE, and CrylC 1o midgut epithelial cell membmane protein
of S Kttoralis on ligand blots were imvestigaied  CrylC-Cryl Ag hybrid toxing were also used
for Uns puorposs,  Results show ICP of CryLC interact with BBMY of 5. /itroratis specifically
with — 110 kd, and CrylAg J or CrylAc binds two proteins of bolecular masses ~ L) kd and
~ 20 kd. A combinaion of CrrlC and Cryl Ap for Cryl Ac bind the same ~ | 1) kd and - 20
kd proizins of BBM Y.

In bicassays, cryl Av-cxpressing fur-HD73 and oyl Ag-expressing Bid S sraing
cansed montality of §  fitoraiis larvae only slightly. When CrylC and Cryl Ag were applied
together, an additive cffect was ebtained. In the presence of anly CrylC. the LCy, was 63 ppm.
In the presence of CrylAc, the LC30 was 197 ppm, and it was 103 ppiu in presence of
CrylAg.  In presence of CrylC co-cxprossed with Crv 1Ag or with CiylAc, ithe L
decreased to 1.2 ppm and 6.6 ppn respeclively,

Thus a combinamon of the Cry prodsins of 1C and 1Ag for 1Ac could msultin
cffective insect control,  With Lhis approach a combinaben of Cry proteins can be designed
mther than discoversd  Selecting host backgrourds suitable for large-sczale fermentation can

augmenl crystal protein produciton.
Key words: Toxio gene, cry gene, Bacillus thuringiensis, shuttle vector,

Spodoptera  liitoralis, acrystalifours B¢, wansformed B¢, brush border
membrane vesicles (BEMVY).

Supervisors; ProfDr. Sanaa Osman Abd-Allah,
Prof Dr. Mohamed Sayed Salama

Prof D
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