Molekularni biotechnologie €.10

Vyuziti poznatkl molekularni biotechnologie. Mikrobialni
iInsekticidy.



Vyuziti molekularni biotechnologie — v mnoha oblastech

Molekularni diagnostika

Bioremediace a vyuziti biomasy

Vyuziti Skrobu a sacharidu, utilizace celulézy
Mikrobialni insekticidy

Baktérie stimulujici rast rostlin

Vakciny a terapeutické proteiny.

Priprava a vyuziti transgennich rostlin. Nové potraviny.
Priprava a vyuziti transgennich zvirat.

Genova terapie lidskych somatickych bunek.



Mikrobialni insekticidy (pfipravky k hubeni hmyzu)

* V budoucnu pravdépodobné nahradi chemické pesticidy
(chemicky prostfedek slouzici v zemédélstvi k hubeni
nezadoucich rostlinnych nebo zivocisnych organismu)

« Jsou produkovany bakteriemi druhu Bacillus
thuringiensis



Premena protoxinu na toxin

» Bakterie druhu Bacillus thuringiensis

* Produkuji protoxin ve forme
parasporalniho krystalu

* V zazivacim traktu housenek dochazi k
premene protoxinu na toxin — diky
alkalickému prostredi a pritomnosti
specifickych proteaz a strevni mikroflory
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Figure 12.1 Schematic representation of the B. thuringiensis parasporal crystal.
Each 250-kDa protein subunit of the parasporal crystal contains two 130-kDa
polypeptides. Conversion of the 130-kDa protoxin into an active 68-kDa toxin
requires the combination of a slightly alkaline pH (7.5 to 8) and the action of a
specific protease(s), both of which are found in the insect gut.




Mechanismus ucinku aktivniho toxinu Bacillus
thuringiensis

« Toxin se vaze na strevni epitelove bunky
housenek

* V epitelu vznikaji membranove kanalky, kterymi
unika ATP.

* To vede k hladoveni, snizeni bunécneho
metabolismu, dehydrataci a smrti hmyzu



Membranové kanalky (Glick a spol. 2003)
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Figure 12.2 Insertion of the B. thuringiensis toxin into the membrane of an insect
gut epithelial cell. The toxin forms an ion channel between the cell cytoplasm and
the external environment




Toxiny ruznych kmenu Bacillus
thuringiensis
» Jsou vysoce specificke pro urcity druh
hmyzu (hmyzich skudcu)

 Jsou biodegradabilni a proto jejich
pouzivani nevede ke vzniku resistence



Byly charakterizovany a klonovany geny

* Ruznych kmenu kodujici ruzné toxiny
* Geny byvaji lokalizovany na plasmidech
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Vyhledani plasmidu s protoxinovym genem

* Lze provést pomoci DNA/DNA hybridizace

 DNA sonda se pripravi ze znameho
protoxinoveho genu



Genetické inzenyrstvi kmenu Bacillus
thuringiensis

* S cilem rozsirit specificitu ucinku toxinu na
dalsi druhy skodliveho hmyzu a

« Zkonstruovat bakterialni kmeny nesouci
vice genu toxicity
* Prip. docilit konstitutivni exprese



RozsSifeni toxicity kmenu B.thuringiensis

Table 12.1 Toxicity of haturally-occurring and transformed strains of
B. thuringiensis against the insects Pieris brassicae (ca bbage whjpe
butterfly), Aedes aegypti (mosquito), and Phaedon cochlearige
(beetle).”

Source of toxin

Toxicity to Toxicity to Toxicity

Host DNA Introduced DN A Pieris Aedes Phaedon
aizawai None + + + —
israelensis None — + + =
israelensis arzawaj + + + + -
israelensis tenebrionis + + + + +
kurstak; None + + + -

Kurstaki tenebrionis + + + + 4
tenbrionis None ~ = + 4

tenbrionis arzawai - ' +

these experiments, 1he toxiciry was graded as [ollows: + « 0 1o 5% of the leal was consumed (jg

. 5] or 100% moralin occurred within 1 hoyr (Aedes); +. 5 10 50% of the leal wag
consumed (Phaedon and Pieris) or 50 1o ] 00w mortality occurred within 24 hours {Aedes): - + =>30% of the
leal was consumed (Phaedon and Pieris) ar no mortality occurred within 24 hoyrs {Aedes). The 1eq plan
was either cabbage leaf ({or Fieris) or turnip leafl (for Phaedom

Adapted from Cric kmore et al. 1990 Biochem. J. 270:133-1 36



Specifické geny kodujici mikrobialni toxiny

« Byly klonovany do sinic (slouzi jako zdroj potravy
komarim) a to umoznilo nicit komary

« Byly klonovany do pudni baktérie Pseudomonas
fluorescens a to vedlo ke zlepSeni rustu hospodarskych
plodin — byl eliminovan nezadouci u€inek hmyzich
Skudcu



Genové modifikovana Pseudomonas
fluorescens
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Subklonovani protoxinoveho genu
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Figure 12.4 Procedure for subcloning the B

insecticid

uringiensis subsp. kurstaki

| toxin gene so that it is expressed constitutively under the contro! of
the promoter of the tetracycl resistance gene (pTet). The isolated B.

huri 1sis toxin gene is removed from its promoter by digestion of the isolated
ment with restriction enzymes RE1 and RE2. It is spl

liced, by T4 DNA
ligase, into the plasmid vector downstream from pTet in place of the tetracycline-
resistance gene, which had been removed by digestion with restriction enzymes
RE1 and RE2







