Insecticidal texin oft Bac/lus thungIens/s

Chapter. 15-Micrebial Insecticides

Current market for pesticides is, $20ibillion/year
Insecticidalltoxin: of Bacilus titing/ensss 5, tUrgIENs/sis) & soilfbacteritm that =
: J produces a toxin (Bt toxin or Cry) that kills
Baculovinuses as biecontrolfagents certain insects
Tihe Bt toxin or Cry is produced when the
bacteria sporulates and s present i the
parasperallcrystal
Several diffierent strainsiand sulbspecies ofi 5,
thurngrens/s exist and producer different toxins
that kill specific insects (Table 15.1)

Tlable 15,1 Some properties; of the insecticidal
toxins: fromivarious; strains of B thurig/ens/s

Iy # The Cry; protein is made as an inactive protoxin
Conversion ofithe’ protoxini (€:9., 130 kDa) into; the
130-140 kDa. active toxin| (e.g., 68 kDa) reguires the combination of a
| entomocidus .01 | 130-140kDa_|Lepidoptera._|ewll | slightly: alkaline'pH! (7.5-8)) andlthe action of & specific
protease(s) foundlin the insect gut

The! active: toxinlbinds to) protein receptors on the insect
gut epithelil cell membrans

The toxin forms|an ionlchannel between the cell
cytoeplasm and| the externallenvironment, leading| to loss
of cellular ATP and insect death

The Cry protein: mode of action




Isolation| & genetic engineeringl ofi Cry: Genes

Tihe Cry (or protoxin) genes; are encoded by
plasmid DNA; et by, chromesomallBNANR B
HIUIIgIENS/S;

CIy GENES WENE EXPIressed N B tiuliig/esis!s
under the contrel off the ptet promoter: (rather
thanits spornulatien-specificipromoter) and
provided increase yield

Constructs have alserbeen produced toenhance
toxin action' and/or expandtits Specificity;

Baculoviruses: asi biocontrol agents

Baculoviruses are red-shaped, doeuble stranded DNA
viruses that can infect and kill'a large number: of
different invertebrate organisms

Baculoviruses have limited host ranges and generally do
not allew/foer insect resistance to develop

Slow; killingl of target insects ececurs

In order to speed killing (enhance effectiveness),
severall genes can be expressed in the baculovirus
including diuretic hermone, juvenile hormene: esterase,
Bt toxin, scorpion toxin, mite toxin, wasp texin, and a
neurotoxin (see Table 15.6)

A potential problem with' Cry: development
of insect resistance (and how, te prevent: it)

Production: ofi hybridl Bt toxins
Stacking of Bt toxinigenes

Use of Bt toxinsiin|combination With ether
insecticidal proteims such as chitinaserand CytlA
I’ plants; the plantinglof crep bufifer zones with
non-genetically’engineered Bt plants; tor maintain
aniinsect susceptible pepulation




