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e Purification of the recombinant
antigen using chromatographic
methods
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e Characterization and quantification of
e antigen
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e Evaluation of antibody response after
vaccination of experimental mice



gf Borrelia burgdorferi
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e Bacterial species of the spirochete
class

e Antigens are bound to the surface
membrane and flagella

o e e Europe and USA

VZDELAVANI

e Transmitted by ticks

e Predominant causative agent of Lyme
disease
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Borrelia burgdorferi

Ouster rremnbaane

Protoplasmic cylnder
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Lyme disease

e Flu-like early symptoms
'\I<§T e Frythema migrans

- e Arthritis

e Neurological symptoms
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VEDELAVAN e Diagnosed by ELISA or Western blot
e Treated using antibiotics
e No available vaccine on the market
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Erythema migrans
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e Affinity chromatography
e SDS-PAGE
e ELISA
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Cyclin-dependent kinases
(CDKs)

Serine/threonine protein kinases

Cell cycle regulation, transcription and other
processes

Activity requires association with regulatory
subunits — a cyclin

Cyclin synthesis and degradation, phospho-
and dephosphorylation, presence of CDK
inhibitors, CDK-activating kinases and CDC25
phosphatases, subcellular localization



CDKs

e Number of CDKs increased during evolution
e Human genome

21 genes encoding CDK1-CDK20

5 genes encoding CDK like kinases (CDKL)
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e CDKs fall into 8 subfamilies
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Figure 1: Evolutionary relationships among the mammalian CDK
subfamilies
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e CDK1-9 — well understood
e CDK10-20 — poorly understood
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' e However, substantial progress has been
made in understanding of function and
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VZDELAVANI regulation of these kinases



Cancer therapy

e CDKs due to their important functions
become an iteresting target

e Development of pan-selective inhibitors

OP Vzdélavani
pro konkurenceschopnost

e e Selectivity to CDK1-9, but not to CDK10-20

DO ROZVOJE
VZDELAVANI
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S Practical part of my thesis
fond v CR

- e Study of the selectivity of clinically tested
| inhibitors of CDKs

e Methods:
. Transformation of plasmid DNA
INVESTICE
VZDECAVAN Plasmid DNA purification

Transfection

Purification of protein
Western blot analysis
In vitro kinases assays
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Ef Plasmopara halstedii
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e Fungal organism (Kingdom: Chromista,

a group called peronosporales mildew)

e Infect plants from the family Asteraceae
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e Cause a quarantine disease known as
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sunflowers downy mildew

e |ts host is the most important agricultural
crop Helianthus annuus L. (sunflower)

e Cause economic losses
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Symptoms

Cause morphological and anatomical

changes:

e Visible light green to yellow spots
(chlorotic lesions) on the upper side of
leaves = chlorosis, necrosis

(www.web2.mendelu.cz, 17. 3. 2015) (www.forestryimages.org,17. 3. 2015)
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(www3.syngenta.com, 16. 3. 2015) (www.commons.wikimedia.org, 16. 3. 2015)



e Presence of white mycelium on leaf
surface
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(www.biolib.cz, 16. 3. 2015)

e Dwarfinf lants > 0 TEAR R
a ected plants e R

(www.eppo.int, 16 . 3. 2015)
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Morphology

e Sporangiophores: slim and branched
and on their ends are located
sporangia - ovoid or ellipsoidal shape

5490505

(www.forestryimages.org, 16. 3. 2015)



Aims and Methods

e |Literature review

e Cultivation isolates of Plasmorama
halstedii
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e Study of polymorphisms:

molecular method — AFLP (Amplified
Fragment Length Polymorphism)
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AFLP

Is based on the selective amplification of
restriction fragments genomic DNA, in
which is used PCR

Basic steps:

DNA cleavage by restriction endonucleases
Ligation of adapters

Selective amplification of restriction
fragment

Electrophoresis
Detection
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e Bread wheat (Triticum aestivum)

e Feeds 35% of the human population

e Allohexaploid (2n = 6x =42; AABBDD)
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VZOELAVAN e 17 GB, 5x larger than the human

genome

e 90% of the wheat grown worldwide
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e Gene SRS1 (SMALL AND ROUND SEED 1)
e Seed size, dense and erect panicle

«ww  ® Directly determines grain yield
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e Phenotype srs1 mutants were compared

with the corresponding wild-type
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srsl-1 srsl-2 srsl-3 WT srsl—4
(Fujiminori)

(T65)

(Abe a kol., 2010)
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SRS1 gene

ldentification in wheat
Diploid species Triticum monococcum

Mapping is based on homology
Testing sets of primers
Sequencing of PCR products
Desigh new set of primers
Mapping in other wheat cultivars
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Methods

DNA isolation

PCR with several sets of primers
PAGE

Sequencing

Sequence analysis



gf Hypothesis and problems
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e Gene function, effect on grain shape,

to influence grain yield

asew . ® Not sequenced cultivars yet
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e Difficult to link genotype with phenotype
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