Molekularni biotechnologie €.10e

VyuzZiti poznatkt molekularni biotechnologie. Baktérie
stimulujici rtst rostlin



Baktérie stimulujici rust rostlin

Mnoho pudnich mikroorganismu stimuluje rast rostlin

Molekularni mechanismy, kterymi baktérie stimuluji rist
rostlin jsou studovany s cilem snizit pouzivani
chemickych hnojiv



Pudni mikroorganismy stimuluji rust rostlin

* maji schopnost vazat N, odbouravat Fe,
usnadnovat prijem P, produkovat fytohormony -
pfimé pusobeni

 blokovat rust fytopatogennich mikroorganismu -
neprimeé pusobeni



Jiz drive vyuziti bakterii jako hnojiva

* napr. Bradyrhizobium japonicum pri
pestovani soji

* Azotobacter chroococum a Bacillus
megaterium pri pestovani psenice

« v SSSR zvySeni vynosu zrna o 10 az 20%



Bakterie rodu Rhizobium a Bradyrhizobium

 ZIji v symbioze s motylokvetymi rostlinami
* Mohou fixovat vzdusny N



Bakterialni druhy fixujici vzdusny dusik
a hostitelské rostliny (soja, jetel, vojteska, hrach,
fazole)

Table 11.1 Plant specificity of various Rhizobium and
Bradyrhizobium species.

Bacterial species Host plant

Bradyrhizobium japonicum Sovbean

Rhizobium rrifolii Clover

Rhizobium meliloti Alfalfa

Rhizobium leguminosarum Peas and broad beans

Rhizobium phaseoli Kidney beans and mung beans




Molekularni mechanismy fixace vzdusneho
N

» Jsou intenzivne studovany u Klebsiella
pneumoniae

* modelova baktérie (puda, voda, lidské
strevo)



ostup izolace nif genu s vyuzitim geneticke
komplementace (Glick a spol. 2003
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Figure 11.3  Procedure for the isolation of nif genes by genetic complementation
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Studium nif genu

« Genu je znam vetSi pocCet
* asi 20



Geny nif K. pneumoniae a jejich funkceGlick a
spol. 2003)

Table 11.2 K. pneumoniae genes involved in nitrogen
fixation and the functions of the proteins that
they encode.

nif gene Function

D, K Nitrogenase component |

H Nitrogenase component II

F Flavodoxin

J Pyruvate:flavodoxin oxidoreductase
Q. BN E. ¥ Iron-molybdenum cofactor synthesis
M Processing of dinitrogenase reductase
A Positive activator

L Negative regulator

5 Maturation of component I

W Z T Vb -X Other, less well defined functions




Geny nif jsou organisovany

* jsou organizovany v 7 operonech (tvori nif
klastr)

» Exprese genu je slozité regulovana
* Genovy klastr



Genovy klastr nif
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Figure 11.4 Arrangement of the genes in the K. preumoniae nif gene cluster and
some of the functions that they encode. The nif genes are represented by italic
uppercase letters; each blue arrow below sets of these letters denotes a specific nif
operon and the direction of its transcription. The arrows pointing up and away
from the gene designations show how some of the various gene products
participate in nitrogen fixation. F is a flavodoxin molecule; F.O. is
pyruvate:flavodoxin oxidoreductase, and FeMoCo is the iron-molybdenum
cofactor.



Detailneji byl charakterizovan

* enzym nitrogenaza, jehoz gen byl
Klonovan

* Dosud se nepodarilo konstruovat ani
rostliny ani jiné bakteérie fixujici vzdusny
dusik



Dalsi pozornost je vénovana

* QOvlivneni tvorby hlizek na korenech rostlin
* Tzv. nodulaci



Interakce symbiotickych rhizobii a
motylokvetych rostlin

 vyzaduje tvorbu hlizek na korenech rostlin

* V hlizkach dochazi k fixaci vzdusneho
dusiku

* Geneticky je tvorba hlizek slozity proces a

ucastni se ho mnoho enzymu (produktu
asi 20 genu nod)



Postup pouzity pfi izolace nod genu (Glick a
spol. 2003)
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|zolace a charakterizace dalSich genu ovlivaujicich rast
rostlin

Genu ucastnicich se syntézy bakterialniho sideroforu
(nizkomolekularni slouCenina vazajici Fe)

Genu kodujici fytohormony
Genu kodujicich antibiotika a dalSi antimikrobialni latky



Figure 11.8 Structure ol the
siderophore called pseudobactin,
which was isolated from Pseudomonas
strain B10. One molecule of Fe(III) is
bound to the siderophore.
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