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ABSTRACT

C ry p ro tein  is a delta  endotoxin  o f  the Bacillus fam ily that 
p rovides an  en tom opatogenic ac tiv ity  to  Bacillus thuringiensis. 
T hese pro te ins have a  specific  toxic activity  against three types o f 
insect larva: L epdopthera, D ip tera and Coleopthera.

T he insecticidal tox ins arc produced du ring  spore formation. 
W hen an  in sect ingests these proteins they are activated by 
pro teo ly tic  c leavage. T he toxin, after the ingestion, is solubilized 
by the alca lin  pH  in the d igestive trac t o f  the target insect. Once 
activated  the endo tox in  b inds to  the gut epithelium  and causes cell 
lysis lead ing  to  death . T hese proteins arc the active agents used in 
the m ajo rity  o f  biorational pesticides and insect-resistant 
transgenic crops.

T h is ac tiva ted  reg ion  o f  the delta  endotoxin  is com posed o f  three 
structural dom ains. D om ain I is involved in m em brane insertion, 
pore form ation  and  toxicity . T he second and third dom ains are 
involved in recep to r b inding and specifically  dom ain III is 
im portan t in insect specificity .

T here are a round  120 sequences o f  Cry tox ins, and only  five 
s tructures w ere deposited  on the Pro tein  Data Bank (PD B ). There 
is a large in terest in the toxin C ry lA c  because it is com m only 
used to crca te  transgenic plants w ith  insect resistance.

A theore tical m odel o f  the C iy lA c  toxin was obtained on the 
basis o f  the coord ina tes o f  the insecticidal protein C ry lA a  (PDB 
co d e :lc iy .p d b ) [1] as a  tem plate. T he high sequence identity 
(73% ) and a good co rre la tion  coeffic ien t ob tained  from the elctron 
density  s e rv e r [2] ind icates that lc iy  structure could be used as a 
tem plate.. T he m odel corresponds to  residues 33-618 o f  the 
prim ary  structu re and  consists o f  dom ains I, II and III. The 
sequence o f  dom ain  I is highly conserved , w hile dom ain II and III 
have the low er sequence  s im ilarity . T he 3D  m odel was construct 
using  M odeller v7 .7 . |3 ].

Aim ed at verify ing  w he ther the am ino  acid d ifferences in dom ains 
II and III could be responsib le fo r insect specificity , this two 
structures w ere structu ra lly  aligned  and  com pared  w ith  the S ting 
protein s tructure ana lysis program . K now ing that each  am ino acid 
substitution cou ld  poten tially  affec t the p ro te in  s tructure and 
function, these am ino  ac ids w ere m apped and  evaluated  accord ing  
to: conservation, change in so lven t accessib ility , side-chain  
volum e change, effec t o n  am ino-acid  in teractions, protein 
electrostatics, and  physicochem ical p roperties o f  am ino  acids.

Such approach can open a new insight into understanding of 
specificity that Cry protein has for receptors in plant pests 
and can help in the design o f  mutagenesis experiments 
aimed to elucidate the mechanism o f  action o f the Cry 1 Ac 
toxin.
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