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ABSTRACT

A 3.7 kb Xba I fragment harbouring the crylVB gene which encoded the
130 kDa mosquito larvicidal protein from B. thuringiensis subsp. israelensis
was placed downstream to either the car-86 gene promoter (Pcai-86. a spore
stage specific expression promoter) or the hgaB gene promoter (PbgaB» a
vegetative stage specific expression promoter). These two constructs were then
subcloned nto pBC16 to obtain pBTC3 and pBTC6, respectively.
Alternatively, the promoter region of the crylVB gene was deleted and truncated
genes with 35 and 20 nucleotides upstream from the start codon were obtained
and were transcriptional fusion downstream to Peat-86 or Ppgap ylelding
pBTC35L and pBTC20L or pBTC35F and pBTC20F, respectively  All
plasmids constructed were successfully transferred into B thuringiensis subsp
israclensts ¢4Q2-72 and B. sphaericus 2362 by electroporation and protoplast
transformation technique, respectively The presence of these plasmids in both
hosts was confirmed by enzyme restriction patterns on agarose gel

electrophoresis and Southern blot hybridization. Results from Western blot



analysis showed that plasmids with Ppgqp in front of Pryq g enabled cells to
produce a 130 kDa protein from the vegetative stage (5 hr) whereas those with
Pegr-86 produced the 130 kDa crystal protein only at 24 hr (spore stage). The
strong activity of Ppgap and Prpypyp within pBTC6 in both hosts was also
shown by toxicity assays against dedes aegypti larvae [B.11. c4Q2-72, (5.6+3.6)
x102 CFU/ml, B sphaericus 2362, (5.4£2.5)x102 CFU/ml]. Thus larval toxicity
of clones harbouring pBTC6 was 100 folds more toxic to such larvae when
compared to the same host strains with pBTC3 (P.4..86 together with
Perpivp). The LCsqog for B.r1 c4Q2-72 (pBTC3) and B. sphaericus 2362
(pBTC3) were (6.8+1.3)x104 and (3.5£0.8)x104 CFU/ml, respectively The
low toxicity against mosquito larvae was obtained from cells which contained
truncated crvIVB gene under control of PpgaB or Pcqr86. This observation
suggested the significant effect of the deleted endogenous cry/VB gene promoter
region In accordance to the low toxic activity, the results from Western blot
analysis also showed negative detection of 130 kDa crystal protein from these
latter constructs. The difference in promoter strength of double promoters or
Pcryjyp alone in controlling cry/VB gene was also confirmed by transcriptional
fusion with car-86 reporter gene in promoter cloning vector, pPL703. and
transformed into B 7.1. ¢4Q2-72. The specific chloramphenicol acetyltransferase
(CAT) at 6. 12. 24, 36 and 48 hr of growth was then compared It was found
that clone harbouring pBTPF6 which contained Ppgap together with Pepyryp
could produce CAT much higher (60-200 fold) than pBTP603 (P48 with
Peryrvp) and pPLC1 (Pepyypp alone). pBTPF6 produced high CAT activity at
early stage of growth (1591 U/mg proten at 6 hr) whereas pBTP603 and
pPLC1 produced less amount of CAT at early to sporulating stage (0.07-0.15
U/mg protein)  Despite of its strong promoter, however, the recombnant

plasmid, pBTC6 was not stably maintained in either B 1. ¢4Q2-72 or B.
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host, while pBTC3 seemed to be stable in both hosts for at least 4 weeks upon
daily subculture in media without tetracycline. This result suggests the drastic
effect on plasmid stability occurred by overexpression of the gene from early
stage of growth. The instability of the low expression plastmds pBTC20F,
pBTC20L, pBTC35F and pBTC35L was also observed which may cause by
recombination process. None of the B.1... ¢4Q2-72 transformants containing
either one of the above recombinant plasmids can produce the observable
crystal structure in the cell when observed under the electron microscope either
at vegetative or sporulating stage This finding indicated that CrylVB protein

alone could not form crystal eventhough it was synthesized in large quantity





