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Introns of plant pri-miRNAs are required for 
proper biogenesis and function of miRNAs
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Plant MIR genes are independent transcription units that 
encode long primary miRNA precursors which usually con-
tain introns. We showthat the introns of  MIR163/MIR161 
are crucial for accumulation of  proper levels of  mature 
miRNA. Removal of  the MIR163/MIR161 intron led to a 
drop-off  in the level of  mature miR163/miR161. We dem-
onstratethat the stimulating effects of  the intron mostly re-
side in the 5’ss rather than on a genuine splicing event.Our 
findings are biologically significant since the presence of  
functional splice sites in the MIR163 geneis mandatory for 
pathogen-triggered accumulation of  miR163 and proper 
regulation of  at least one of  its targets.
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Molecular and genetics mechanisms 
of flowering induction control
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The early stages of  plant growth are necessary to initiate 
generative development in the most favorable conditions 
for the production of  flowers and the next generation re-
lease. Experiments conducted since nearly a century still 
did not give a definitive answer as it comes to full flower 
induction. Although a few interesting and it seems the key 
molecular mechanisms that control this process was de-
scribed. The first was classical regulation of  gene expres-
sion (e.g. SOC1, LFY,) by transcription factors that pro-
moted or inhibited the activity of  RNA polymerase II. The 
second, no less important, is the remodeling of  chromatin, 
loci important in terms of  induction of  flowering genes, 
e.g. FLC, FT. Another mechanism involves miRNA to reg-
ulate the transcription level of  a small group of  genes (e.g. 
SPL, TOE) responsible for the changing from vegetative to 
generative phase of  plants development. Yet another is to 
control the stability of  protein factors (e.g. CO, DELLA), 
the main mechanism is of  course proteolytic degradation. 
Recent studies have shown an alternative polyadenylation 
mechanisms involved in the direct control of  the expres-
sion of  a key flowering inhibitor, FLC. This process seems 
to initiate further changes leading through the remodeling 
of  chromatin structure to close it within a locus FLC, and 
consequently to the release the activity of  integrator genes 
(FT, SOC1, LFY) and flower development initiating. Of  
course, it is equally important and still remains an open 
question how information about the flowering induction 
are transferred to the apex. It is proposed that these mecha-
nisms act on a small group of  genes and their encoded 
proteins, thus determining both the ready and the final time 
of  flowering.
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Regulation of shoot morphogenesis 
— how the differential growth leads 
to formation of complex shapes
Dorota Kwiatkowska
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Morphogenesis is the generation of  a new organ shape due 
to growth, or shape maintenance of  a growing organ. The 
example of  the former is formation of  a leaf  primordium 
due to surface bulging at the shoot apical meristem (SAM) 
periphery, while of  the latter — the shape maintenance of  
the continuously growing SAM. Theoretically, there is an 
infinite number of  growth patterns that can generate or 
maintain a given shape. Therefore, elucidating mechanisms 
behind morphogenesis requires first a precise quantifica-
tion of  the contributing growth.
In plants growth is the irreversible deformation of  cell 
walls. Growth of  cells comprising the organ is coordinated 
since walls of  adjacent cells are glued by middle lamellas 
and no cell sliding or migration takes place during growth. 
It means that growth is symplastic. Another fundamental 
feature of  growth is its anisotropy, namely usually growth 
rates at a point are different in different directions. Bio-
physical factors, like mechanical stresses, are postulated 
to participate both in coordination of  cell growth and de-
termination of  growth anisotropy. The latter presumably 
takes place via influence of  anisotropic stress on cortical 
microtubule (cMT) arrays in interphase cells, which in turn 
affect the anisotropic reinforcement of  cell walls by cel-
lulose microfibrils. The significance of  proper response of  
cytoskeleton to stress is manifested in a katanin mutant of  
Arabidopsis thaliana. Our work shows that if  the cMT sev-
ering protein, katanin, is impaired anisotropy of  cMT ar-
rays is lowered and cMTs response to changes in mechani-
cal stress distribution is less and delayed (Uyttewaal et al., 
2012). As a result, the mutant SAM shape maintenance as 
well as the formation of  boundaries between the SAM and 
primordia are affected. The former can be explained by the 
inability of  peripheral SAM regions to maintain sufficient 
growth anisotropy, presumably because of  the lowered ani-
sotropy of  cMT arrays. The latter, however, seems to result 
directly from the malfunction of  the cMT response to me-
chanical stress. The stress pattern preceding the boundary 
formation is characteristic because of  the high local growth 
gradients, and it is unique in the already existing bound-
ary because of  its saddle shape. The importance of  this 
regions of  unique stress is manifested further in pheno-
type of  boundary mutants like double mutants of  cup-shaped 
cotyledons — cuc2 cuc3 (Hibara et al., 2006) in which subtle 
delay in boundary formation severely affects mature shoot 
phenotype.
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Regulation of secondary 
metabolites biosynthesis using 
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The secondary metabolites are very diverse set of  organic 
molecules with many biological activities. Secondary me-
tabolites often play an important role in plant defense 
against herbivores and often used in signaling and regula-
tion of  primary metabolic pathways. Plant secondary me-
tabolites can be divided into four major groups: terpenoids, 
alkaloids, phenolic compounds.The basis of  the action on 
modification on plant secondary metabolites is generation 
of  plant materials having new quality in comparison to 
the current value of  raw plants. Good example is modi-
fied plants naturally synthesize strong antioxidants for bi-
omedical uses. Good example are plants with expression 
of  bacterial phytoene synthase gene ore with repression 
of  lycopene β-cyclase booth resulted in increase of  carot-
enoids content[1, 2]. On the over hand the simultaneous 
overexpression of  chalcone synthase, chalcone isomerase 
and dihydroflavonol reductase resulted in overproduction 
on phenolic acids and anthocyanins- strong hydrophilic 
antioxidants. The same effect was obtained by glucosyl 
transferase overexpression. Accumulated antioxidative 
compounds in transgenic flax seeds partially extract with 
oil and thus might protect fatty acids against oxidation the 
reason of  short shelf  life of  flax oil the richest plan source 
of  linoleic and linolenic fatty acids that are essential for 
human health[5].
Presented modification are also good example of  new 
strategy of  plant secondary metabolite production im-
provement, which generate dual effect production of  
plants resistance against stresses and provides new source 
of  natural and valuable products with multipurpose appli-
cation because  resulted in increase in yield of  transgenic 
plants and their higher resistance to pathogens.
The generation of  GM plants is also a good tool for gene 
function recognition, for exploring metabolite pathways 
and metabolite flux achieved by overexpression or suppres-
sion of  gene of  interest. Such a research is the key investi-
gation to clone new genes and identify new traits to gener-
ate plants, which may significantly improve human health 
condition.
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Phytohormone auxin is a key player during pattern forma-
tion, organogenesis, and various physiological processes. 
Auxin signaling and plant development depend on a fam-
ily of  partially redundant F-box receptors of  the TAAR 
(TRANSPORT INHIBITOR RESPONSE 1/AUXIN 
SIGNALING F-BOX ROTEIN 2 AUXIN RECEPTOR) 
clade. They act as a part of  the ubiquitin ligase complex SCF 
(SKIP/Cullin/F-BOX) to target transcriptional repres-
sor AUX/IAA (AUXIN/INDOLE-3-ACETIC ACID). 
Proteolysis of  AUX/IAA releases the transcriptional co-
repressor TPL (TOPLESS) and allows ARF (AUXIN RE-
SPONSE FACTOR) transcription factors to activate the 
promoters of  primary auxin-responsive genes. Recently 
studies have shown that the expression of  TAAR genes is 
regulated posttranscriptionally by the microRNA miR393. 
MicroRNAs are 21- to 24-nucleotides long single-stranded 
RNAs that act to negatively regulate the expression of  their 
target genes.Most plant miRNAs bind to the nearly perfect 
complementary region of  the target mRNA and elicit their 
cleavage, although they can also act by translational repres-
sion or by altering chromatin through DNA methylation. 
The aim of  this study was to identify and analyze cDNA 
of  TAAR genes homologue in yellow lupine (Lupinus luteus 
L.) Mister and Taper cultivars. Identification was made us-
ing the degenerate primers, complementary to the consen-
sus sequence present in the TAAR genes in other species 
of  plants. Sequences identified in both lupine cultivars are 
identical and indicate a high sequence similarity to AFB3 
cDNA genes from other plant species. In addition LlAFB3 
contain sequence complementary to miR393.
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The role of alternative splicing in two maize 
lines under herbicide stress conditions
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Plants, as sessile organisms, must adapt their growth and 
metabolic style to a changing environment. Splicing is one 
of  the mechanisms which play an important role in plant 
adaptation and is an additional element of  fitness benefit 
adjusted to the limited capacity of  genome size.
Studies of  splicing and its role in diverse aspect of  cell bi-
ology, pathology and stress response, has remained unde-
scribed for many plant species, including maize. Through 
the mechanism of  alternative splicing, exons from primary 
transcripts (pre-mRNA) with multiple introns may undergo 
ligation in many different ways generating multiple proteins 
from single gene. This process can affect mRNA stability 
and translation efficiency as well as activity, cellular localiza-
tion, regulation and stability of  coding protein.
For better characterization of  alternative splicing role in 
plant herbicide stress response, we sequenced transcrip-
tomes of  two maize breed lines — sensitive and tolerant 
to herbicide RoundUp. We used Illumina next-generation 
sequencer Genome Analyzer IIx and we conducted pair-
end sequencing. As a result we obtained 35 to 76 mln 50 nt 
reads per sample.
Using bioinformatics tools such as BowTie, TopHat, Cuf-
flinks, Cuffdiff  and CummRbund we managed to identify 
between sensitive and tolerant maize line. We also managed 
to identify different types of  splicing events and confirm 
gene expression using Real-time PCR.
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Mutations in RGTB genes in Arabidopsis 
thaliana cause polar growth alternations 
and double mutant is lethal due 
to male gametophyte defect
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Eukaryotic cells are dependent on vesicular transport and 
this transport machinery is conserved thorough all the eu-
karyotic domains of  life. One of  the important players in 
this process are small GTP-ases, especially Rab proteins. 
At the very c- terminus of  the Rab protein sequence the 
double cysteine motif  is localized, which serves as a target 
for geranylgeranylation by an enzyme Rab geranylgeranyl 
transferase. This lipid modification by two 20-carbon iso-
prenoid chains enables anchoring of  the Rab proteins to 
the cellular membranes. Absence of  this modification have 
a deleterious effect on Rab functions, since unprenylated 
Rabs are soluble proteins that cannot bind to membranes 
and play their roles in vesicle formation, transport and de-
livery. Plant Rab proteins have been implicated in a wide 
range of  cellular and physiological processes, including 
gravitropism, polar auxin transport, autophagy, cell wall 
formation during cytokinesis, abscisic acid (ABA) and stress 
responses, root nodule development and cell wall synthesis. 
Importantly Rab-dependent vesicle trafficking is essential 
for establishing and maintaining polarity in plant cells, par-
ticularly those involved in tip growth such as root hairs and 
pollen tubes. Disruption of  Arabidopsis thaliana Rab gera-
nylgeranyl transferase beta1 subunit coding gene results in 
pleiotropic changes in growth and development prominent 
in the shoot, but less obvious in the root (Hala et al., 2010). 
The plants are dwarfed, show loss of  apical dominance and 
have abnormally developed flowers, however both female 
and male generative organs remain fertile.
In this work we provide a description of  Rab geranylgeranyl 
transferase beta2 (rgtb2-/-) Arabidopsis mutant. We com-
pare the phenotypes connected with polar growth caused 
by rgtb1-/- and rgtb2-/- mutations in root hairs, pollen 
tubes and stigmatic papillae cells. We address the question 
of  low fertility of  rgtb1-/- mutant. Finally we show that 
double mutation in rgtb genes causing a complete lack of  
Rab prenylation in Arabidopsis is lethal due to male gameto-
phyte defect. This defect is, however not due to problems 
with pollen germination and pollen tube growth, as might 
be expected, but due to inability of  the haploid mutant cell 
to undergo post-meiotic mitosis and cytokinesis.

O7.4

Analysis of crossbreeds resultant from 
crossing two types of transgenic flax 
plants: overproducing flavonoids and 
overproducing glucosyltransferase
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Kamil Kostyn, Tadeusz Czuj, Jan Szopa
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Flavonoids are a wide group of  secondary plant metabo-
lites that have many important functions in the plant. Be-
sides pigmenting fruits, flowers and seeds they are very ac-
tive natural antioxidants, act as antimicrobial compounds 
in defense against pathogens, protect the plant against dif-
ferent stress factors, such as excessive solar radiation and 
temperature and are also animal deterrent (Bohm, 1998).
In order to obtain new cultivars of  plants two methods 
are employed: traditional, by crossbreeding and the second, 
which utilizes modern technique of  transgenesis. In this 
study, both the methods were combined.
The main aim of  this study was to engineer a flax variety 
with an increased content of  these compounds through 
crossing two transgenic flax varieties with increased flavo-
noid content.
The mother plant overexpressing genes encoding enzymes 
of  flavonoid biosynthesis pathway: chalcone synthase, 
chalcone isomerase, dihydroflavonol reductase was crossed 
with plants overexpressing glucosyltransferase gene. It was 
expected that the progeny should display better properties 
due to simultaneous increase of  flavonoids synthesis and 
their increased stability.
The selected lines of  flax were used for further analysis. 
The selected plants, in comparison to the control and pa-
rental plants, have an increased content of  flavonoids, and 
other phenylpropanoids, including phenolic acids, in the 
stems and seeds. A significant increase in secoisolaricires-
inol diglucoside (SDG) content was found in the seeds. 
One of  the aims of  the study was the enrichment of  flax 
in natural antioxidants. The majority of  the examined lines 
showed better antioxidative properties. It was expected that 
the increase of  the antioxidative compound level, including 
glucoside derivatives of  flavonoids, in the transgenic plants 
will elevate their resistance towards pathogen infection. 
The results confirmed that the transgenic plants showed 
better resistance to F. culmorum and F. oxysporum compared 
to the control and parental plants. Increased content of  fla-
vonoids did not cause any negative phenotypic changes or 
reduction in a yield of  seeds.
Flax with increased content of  phenylpropanoids could 
find an effective use in many branches of  human life as 
diet suplements and  antimicrobial agents.
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MicroRNA involved in redifferentiation of 
Arabidopsis thaliana mesophyll protoplasts
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Plants cells have ability to undergo dedifferentiation af-
ter degradation of  their cell wall. These cells (called pro-
toplasts) acquire totipotency and under certain condition 
(supplementation of  hormones in culture media) are able 
to re-entry the cell cycle and proliferate. In animals redif-
ferentiation of  undifferentiated embryonic stem cells, or 
induced dedifferentiation of  somatic cells is dependent on 
correctly working microRNA (miRNA) machinery, while in 
plants participation of  miRNA in these processes remains 
unknown. However biogenesis of  plants miRNA is slightly 
different from that in animals. In plants primary transcript 
of  miRNA (pri-miRNA) is cut two times by RNAse III-like 
enzyme called Dicer-like1 (DCL1) and these process occurs 
in nucleus. In this maturation step proteins like Hyponastic 
Leaves1 (HYL1) and Serrate (SE) are also involved.  These 
three components DCL1/HYL1/SE create nucleus struc-
tures called Dicing-bodies (D-bodies).
In these research we have analyzed effect of  miRNA bio-
genesis inhibition on viability of  Arabidopsis thaliana meso-
phyll protoplasts after isolation to first division. For this 
purpose we used protoplasts from wild type (WT) plants 
and dcl1-9 loss of  function mutants. There was no differ-
ences in viability of  WT and dcl1-9 protoplasts just after 
isolation. However, 96 h after isolation when we observed 
first division of  WT protoplasts, dcl1-9 protoplasts had not 
divided and high percentage of  cells had died.
Furthermore we analyzed the number of  cells with Dic-
ing bodies (D-bodies) in the nuclei of  isolated and cultured 
protoplasts in comparison with nuclei of  mesophyll cells by 
using transgenic Arabidopsis plants expressing yellow fluo-
rescent protein (YFP) –tagged HYL1. We have observed 
significant increase of  percentage of  cells which have got 
D-bodies in their nucleus 72 h after protoplasts isolation.
Based on our results it is difficult to determine whether 
miRNA is important in dedifferentiation of  Arabidopsis 
thaliana cells. However, dying of  dcl1-9 protoplasts and 
increase of  the number of  cells which have structures re-
sponsible for miRNA biogenesis in the period preceding 
the first division of  cultured protoplasts, suggest that redif-
ferentiation of  plant cells is dependent on miRNA pres-
ence.
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Cloning and characterization of DELLA, 
the yellow lupine homolog of the 
Arabidopsis thaliana transcriptional 
regulator repressing the gibberellin 
signal transduction pathway
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Gibberellins (GAs), as one of  the main group of  phytohor-
mones, exert a significant effect on most physiological pro-
cesses that occur during the ontogenesis of  all plants. GA 
signalling is fairly simple judging from the limited number 
of  components that integrate the pathway. The key compo-
nents are the DELLA proteins, which act as the repressors 
whose activity needs to be counteracted by GAs. The first 
DELLA gene isolated from Arabidopsis thaliana was GAI 
(GA insensitive), and it was soon realized that there were 
five DELLA paralogs in Arabidopsis (GAI, RGA, RGL1, 
RGL2 and RGL3) and closer relatives, while other plant 
species would have only one ortholog like SLR1 (slender 
1) in rice. All of  them share three common features: (1) a 
DELLA domain within the N-terminus, (2) a GRAS re-
gion within the C-terminus and (3) they are nuclear local-
ized. Nevertheless, at present little is known about genes 
and proteins involved in GA signal transduction pathway 
in other plant species, especially legumes. Therefore, in this 
paper we have identified two fragments of  the A. thaliana 
DELLA homolog genes in yellow lupine (Lupinus luteus L., 
cultivar taper/561nt and mister/565nt) using PCR method 
and degenerate primers. These sequences were subjected 
to bioinformatic analysis and in this manner obtained pre-
dicted protein fragments (taper/187aa, mister/188aa). The 
presence of  characteristic GRAS domain determined using 
BlastP and ExPASy programs indicates with a high prob-
ability that they are part of  the functional enzyme proteins. 
Further analysis showed almost identical nucleotide and 
amino acid sequences (99-100%) between two cultivars 
of  yellow lupine. Recognized sequences exhibit a relatively 
high degree of  identity and similarity to other plant spe-
cies, which indicates their conservatism during the evolu-
tion. Our results may suggest potential role of  LlDELLA 
proteins in regulation such processes as its homologues in 
different plant species. It should be added, that presented 
results are an introduction to the extensive research that in 
the near future will determine the precise mechanism of  
yellow lupine flowering. This information is very important 
because it is well known, that correctly running process of  
flower growth and development determines the high pro-
ductivity of  legumes. In turn, strong development of  do-
mestic production of  grain legumes may be an alternative 
source of  protein in Poland for imported soybean.
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Flax (Linum usitatissimum) is an annual plant traditionally 
cultivated in Poland. It is used in two ways: as a source of  
fibre (fibrous varieties) for textiles and as a source of  oil 
(oil varieties) used in the production of  dyes and varnishes. 
Oil obtained from the flax is also used in food industry as 
it is rich in polyunsaturated fatty acids (PUFA), especially 
ω-3 α-linolenic acid (ALA), which constitutes over 50% of  
all fatty acids. The optimal for human health ω-6/ω-3 fatty 
acids ratio, 4:1, is recommended by the FAO/WHO. How-
ever, the high amounts of  ω-3 fatty acids in the flax oil, 
though important for our diet, cause its higher susceptibil-
ity to oxidation, thus shorter shelf  life.
Compounds, which counteract the free radical action are 
antioxidants. Flax oil contains some fat soluble antioxidants 
like γ-tocopherol, plastochromanol-8 or lutein. These com-
pounds are able to quench free radicals, but their content 
may be insufficient for the protection of  flax oil against 
oxidation. More importantly, water soluble antioxidants 
(phenolics) are also essential in the prevention of  enzymat-
ic and non-enzymatic lipid peroxidation. Depending on the 
solubility of  phenolic compounds in fat, their content in 
flax oil varies.
In order to improve the stability and quality of  flax oil, 
three genetic modification have been accomplished lead-
ing to the increase in phenolic compounds in seeds. In the 
first strategy, chalcone synthase (CHS) gene has been intro-
duced to plants (W86 type), in the second strategy genes 
coding for chalcone isomerase (CHI) and dihydroflavonol 
reductase (DFR) (W92 type) and in the third strategy gene 
coding for 7-O-glucosyltransferase (GT type). As a result, 
in all the three cases oils of  higher resistance to oxidation 
have been obtained, as the levels of  phenylpropanoids were 
elevated. Moreover, quantitative changes in fatty acids in 
W86 type led to an almost ideal ω-6/ω-3 ratio in oil.
The goal of  the research was the determination of  fatty 
acid composition, identification of  water soluble com-
pounds in oil from the transgenic types of  flax in com-
parison to the non-transgenic control (Linola variation), as 
well as determination if  the emulsions produced based on 
transgenic flax oils show protective and antioxidative prop-
erties towards fibroblasts and monocytes.
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snRNPs cell cycle during first 
meiotic prophase. Visualisation 
of the maturation process
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The process of  nascent pre-mRNA maturation in eukary-
otic cells involves a complex machinery called spliceosome, 
from which one of  the key components are snRNPs – small 
nuclear ribonucleoproteins. Previous research revealed an 
essential role of  proper assembly of  these molecules in em-
bryo development and viability (Strzelecka et al. 2010). De-
spite rich knowledge on snRNPs biogenesis on molecular 
level, little is known about the spatial organization of  this 
process within the cell. In cells of  Larix decidua Mill. during 
first meiotic prophase we observe natural fluctuations in 
levels of  synthesis, as well as in distribution of  individual 
snRNPs in both cell nucleus and cytoplasm. This model is 
also characterized by cyclical switching between condensed 
and diffused stage of  chromatin, which correlates with in-
creased and decreased transcriptional activity of  a cell. We 
present the analysis of  snRNPs cell cycle, including the 
nuclear and cytoplasmic phase of  its biogenesis, in larch 
microsporocytes during meiosis. For in situ investigation, 
multilabelling techniques of  snRNP components like U 
snRNA, Sm proteins and m3G cap were used. In situ hy-
bridization and immunolocalization methods were applied, 
as well as TSA signal amplification technique to increase 
FISH singnal.
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Phytohormonal homeostasis is extremely important for 
proper growth and development of  plant. The conjugation 
of  indole-3-acetic acid (IAA) is a part of  the mechanism 
in a complex network regulating free auxin concentra-
tion. Some cereal grains are rich sources of  IAA-esters, 
although only the compounds and enzymes involved in 
their synthesis from Zea mays have been characterized. 
1-O-(indole-3-acetyl)-β-D-glucose (1-O-IAGlc synthase) is 
second enzyme in the pathway of  IAA-esters conjugates 
synthesis and catalyzes transfer of  the IAA moiety from 
1-O-(indole-3-acetyl)-β-D-glucose (1-O-IAGlc) to myo-ino-
sitol resulting in formation of  indole-3-acetyl-myo-inositol 
(IAInos) according the following reaction:

1-O-IAGlc + myo-inositol → IAInos + glucose

Previous sequence analysis revealed that IAInos synthase 
from maize endosperm belongs to the serine carboxypepti-
dase-like acyltransferase family (SCPL). SCPL acyltrans-
ferases are homologous to hydrolases of  the serine car-
boxypeptidase type and participate in wide range of  plant 
secondary metabolism pathways. Unlike other acyltrans-
ferases which use coenzyme A thioesters as acyl donors, 
SCPL acyltransferases utilize energy-rich 1-O-β-glucose 
esters as alternative substrates.
The studies reported here provide information about 
IAInos synthesis for another plant species. In this work 
we have established in vitro formation of  IA-myo-inositol 
by crude extract from rice (Oryza sativa) tissues. The reac-
tion yielded a product with the same Rf as the standard 
for IA-myo-inositol on thin layer chromatography (TLC). 
We identified IAInos synthase activity in both rice seedlings 
and roots at different developmental levels using qualitative 
activity assay. Transcriptional levels of  IAInos in the same 
plant material have been also analyzed using PCR with spe-
cific primers.
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Epigenetic chromatin modification involved in regulation 
of  gene expression and chromatin organization plays an 
important role during the male and female gametophyte 
differentiation and early stages of  seed development in 
flowering plants [1]. DNA methylation is an important fac-
tor  that is related to inactivation of  transcriptional activity.
Our previous studies in H. orientalis revealed profile of  
changes in transcription activity and chromatin structure 
in the male and female generative cells [2, 3]. We assumed 
that the epigenetic modifications of  DNA are included in 
the changes of  gene activity and the chromatin structure 
in cells involved in double fertilization processes. To verify 
this hypothesis, we investigated the level and distribution 
of  5meC in the nuclei of  male gametophyte as well as in 
the unfertilized and fertilized  H. orientalis embryo sac.
Results: In male gametophyte cells the level of  5meC was 
positively correlated with their transcriptional activity and 
chromatin condensation. In generative nuclei characterized 
by low transcriptional activity and strong chromatin con-
densation, the 5meC level was indeed higher than in the 
vegetative one, which has lower transcriptional activity and 
less condensed chromatin.
Similarly, no significant correlation was found in mature fe-
male gametophyte cells. The level of  genome methylation 
in the female generative unit cells was similar, despite their 
diversity of  transcriptional activity and different organiza-
tion of  chromatin [3].
The pattern of  DNA methylation has changed shortly af-
ter fertilization. In the nuclei after fusion with sperm cells 
the methylation level becomes different. In the primary en-
dosperm high transcriptionally active genome was  almost 
completely demethylated. In the zygote which has been  al-
ready transcriptionally active [3] the level of  DNA methyla-
tion has seemed to be higher, but significantly lower than 
observed in egg nucleus. It indicates that the gene activa-
tion following fertilization accompanies demethylation of  
the DNA. However, the reduction of  the methylation level 
in the nucleus of  fertilized egg cell was accompanied by 
progressive condensation of  chromatin, which takes the 
reticular form.
Conclusions: In cells which participate in the double fer-
tilization, DNA methylation is an important but not the 
only process involved in the regulation of  gene activity and 
chromatin organization.
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Chloroplasts accumulate in weakly illuminated regions of  
the cell and avoid regions exposed to strong light. These 
orientation movements are controlled only by blue light in 
the mesophyll cells of  higher land plants. Two photorecep-
tors, phototropin1 and phototropin2, control the accumu-
lation response in Arabidopsis thaliana. Phototropin2 alone 
controls the avoidance response at higher fluence rates. 
The signaling pathway beyond phototropins is largely un-
known, especially at the level of  signaling target(s).
Recently, we carried out investigations aimed at determin-
ing roles of  phosphoinositides in the signal transduction. 
Pharmacological studies using specific inhibitors of  the 
phosphoinsitide pathway (neomycin, U73122, wortman-
nin and LY294002) were combined with cytosolic calcium 
concentration assays using the transgenic aequorin system. 
Phototropin2 was shown to activate the phosphotidylino-
sitol 4,5-bisphospahte — phospholipase C pathway and 
this played an important role in phototropin2 — mediated 
chloroplast movement responses. Phosphotidylinositol 3- 
and 4-phosphates were specifically involved in phototro-
pin1- and 2-controlled accumulation responses. A model 
has been proposed showing differential phosphoinositide 
control over chloroplast responses and the modulation of  
cytosolic Ca2+ signaling by phosphoinositides.
Two different motile systems have been proposed to act 
in chloroplast movements, on the one hand short actin 
filaments, on the other hand myosin(s) associated with the 
chloroplast envelope. Both potential systems have been 
demonstrated to undergo blue-light specific changes. Thus, 
the blue light-born signals may be transmitted either to 
actin-reorganizing proteins or to myosin/myosin modulat-
ing proteins. So far, this remains an entirely open question.
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The Cajal bodies (CBs) are multifunctional domain as-
sociated with RNA metabolism. CBs participate mainly 
in the storage and maturation of  both snRNPs and small 
nucleolar RNAs, as well as other splicing factors neces-
sary for mRNA and pre-rRNA processing (Zienkiewicz, 
Niedojadło, 2004). Despite the presence of  these mol-
ecules in CBs, they are not considered to be a direct site 
of  transcription and splicing. Recently it has demonstrated 
that in microsporocytes of  the European larch poly(A) 
RNA localizes in Cajal bodies (Kołowerzo et al., 2009).
In the present study, we examined  if  mRNA occurrence in 
the CBs in the plants somatic cells. To answer those ques-
tions, in situ hybridization techniques and  immunocyto-
chemical methods either reticular (Allium cepa) or chro-
mocentric (Lupinus luteus) nuclei were used. We analyzed 
the simultaneous detection U2 snRNA, U2B" and Sm 
protein as a marker plant Cajal bodies with RNA poly (A) 
using a double-labeling technique. In each case co-locali-
zation RNA poly (A) with different marker molecules in 
CBs was observed. In situ hybridization and electron mi-
croscopy analysis confirmed that plant nuclei exhibited an 
accumulation of  the RNA poly (A) in the oval structure 
built of  coiled fibrils corresponding to Cajal bodies. Our 
results shown occurrence RNA poly (A) in Cajal bodies is 
common  feature plant cells.
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Senescence is the final stage in cotyledon development. 
This process is an integrated response of  cotyledon cells 
to age information and other internal and environmental 
signals e.g. plant hormones, including jasmonates (JAs), 
stresses, energy deprivation, darkness, salinity and nutri-
ent limitation. During cotyledon senescence, cells undergo 
changes in metabolism and cellular structure. Many stud-
ies have shown that cotyledon senescence correlates with 
a progressive decline in the rate of  photosynthesis paral-
leled by a decrease in Rubisco content and activity. Photo-
synthetic parameters such as chlorophyll content, photo-
synthetic rate and the variable fluorescence (Fv)=maximal 
fluorescence (Fm) ratio indicate PSII functional activity is 
typical senescence-associated physiological marker (Gan, 
2004).
In this study the senescence promoting effects of  both 
darkness, and JAs (JA, MeJA) were investigated. The pro-
gress of  senescence acceleration was monitored by changes 
in the Fv/Fm ratio. Dark-grown seedlings had lower PSII 
functional activity. Exogenous jasmonates applied on coty-
ledons of  light-grown plants stimulated senescence. How-
ever, mefenamic acid (reducing JAs level) reversed the ef-
fect of  dark-stimulated senescence.
Together, all these data suggest, that jasmonates are in-
volved in the dark-induced senescence of  cotyledons in 
Ipomoea nil.
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Polyamines are bioactive compounds essential for plant 
growth and involved in many developmental and metabolic 
processes, like organogenesis and stress tolerance. The lev-
els of  polyamines in plants change during development. 
Polyamines are polycationic molecules, which may occur in 
free form or interact with negatively-charged low molecu-
lar compounds (e.g. phenolic acids) and macromolecules, 
including nucleic acids, proteins, cell wall components. The 
main polyamines in plant cells are putrescine, spermidine 
and spermine. The content of  those tree polyamines was 
examined in different parts of  transgenic and nontransgen-
ic plants of  Nike fibrous flax cultivar (Linum usitatissimum 
L. cv. Nike). The transgenic flax line used in this study, des-
ignated as B14, was created by introducing potato β-1,3-
glucanase gene, which resulted in increased plants resist-
ance against fungal pathogens (Wróbel-Kwiatkowska et al. 
2004). Both polyamines and β-1,3-glucanases are known to 
play a role in plant defense against pathogens. The aim of  
this study was to evaluate the polyamine content in fibrous 
flax and show if  the β-1,3-glucanase gene overexpression 
influences them. The polyamine levels were determined 
using UPLC-PDA method after derivatization with dan-
syl chloride. Polyamine content was estimated in seedlings, 
fresh green tissue from in vitro culture, mature dry stems 
and roots of  tested plants. Moreover, the fibres and shives 
obtained from flax stems and then the fabric were exam-
ined. The results show that dry mature flax stems, as well as 
fibres and shives, were the richest in cell wall-bound poly-
amines, with spermidine being the most abundant of  poly-
amines, while in young and green tissue there were more 
free polyamines, especially putrescine. Significant amounts 
of  polyamines were also found in roots and shives. The 
fabric was less abundant in polyamines than fibres, but it 
still appears to be considerable source of  them. Polyam-
ines have a potential to be desirable constituents of  fabric 
used for dressing production, because they display some 
activities, which may help healing wounds. They are, among 
others, necessary for cell proliferation and have antioxidant 
properties. The transgenic plants exhibited some changes 
in polyamine content in comparison to nontransgenic 
plants, which suggest that β-1,3-glucanase overexpression 
may affect polyamine accumulation.
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Important role in photoprotection is connected with de-
epoxidized forms of  xanthophyll pigments such as zeaxan-
thin (Zx) or diatoxanthin (Dtx) which are formed by enzy-
matic removal of  epoxy groups from violaxanthin (Vx) or 
diadinoxanthin (Ddx).
Vx is converted to Zx by Vx de-epoxidase (VDE) whereas 
Ddx is transformed into Dtx by Ddx de-epoxidase. This 
conversion takes place e.g. in diatoms. In one of  the dia-
toms, Phaeodactylum  tricornutum (CCAP 1055/1 strain which 
all genomes is sequenced) three forms of  de-epoxidase 
were identified but only one of  them corresponded to 
VDE. This form is also called VDE and its gene is marked 
as PhtrVDE.
The purpose of  our research was to obtain the VDE gene 
from Arabidopsis thaliana (WT Columbia strain) (AtVDE)
and VDE gene of  Ph. tricornutum (CCAP 1055/1 strain) 
(PhtrVDE) and constructing expression vectors pET-15b/
VDE subsequently used for production of  these enzymes 
with polyhistidine tag.
Total DNA prepared from 5 day old culture of  Ph. tricornu-
tum was used as a template for PhtrVDE and primer pairs. 
Sense primer contained the initiation Met, codons of  ami-
no acid from the mature protein N terminus and Nde I site. 
Antisense primers contained a stop codon, codons from 
C terminus and BamH I site. PCR products were visual-
ized and confirmed by agarose gel electrophoresis, then 
digested and inserted to digested by Nde I and BamH I 
–pet-15b vector using ligation kit. Plasmid was named pet-
15b/PhtrVDE.
The wild type AtVDE gene uses rare codons with a high 
frequency. Moreover, it contains several negatively cis-act-
ing motifs which might hamper expression in prokaryota. 
Therefore, AtVDE gene was obtained by chemical synthe-
sis adapting the codons from A. thaliana to the codons bias 
of  Escherichia coli gene. During the optimization process 
following cis-acting sequence motifs were omitted: internal 
TATA-boxes, chi-sites and ribosomal entry sites; AT-rich 
or GC-rich sequence stretches; repeat sequences and RNA 
secondary structures. The optimized gene was inserted to 
pet-15b vector using ligation kit. Purified plasmid contain-
ing AtVDE named pet-15b/AtVDE was received.
Both plasmids were used to transform E. coli Origami b 
strain cells from which after IPTG induction VDE pro-
teins were purified following large-scale cultivation. The 
stable expression in E. coli (Origami b strain) gave active en-
zymes with molecular weight about 43 kDa for VDE (from 
A. thaliana) and 49,22 kDa for VDE (from Ph. tricornutum).
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The PnCDPK1 is a canonical calcium dependent, calmo-
dulin independent protein kinase participating in light regu-
lated processes in Pharbitis nil model plant. Previously, we 
reported that PnCDPK1 is developmentally regulated and 
may be an important component in the signal transduction 
pathways for flower morphogenesis [1]. Now, the further 
characterization of  PnCDPK1 kinase functions was evalu-
ated. For the analysis of  PnCDPK1 gene and protein level 
during fruit and seed production the pistils from pollinated 
Pharbitis nil flowers within 50 days have been collected. 
The amount of  PnCDPK1 transcript measured by real-
time method revealed that PnCDPK1 expression peaked in 
30-50 day after fertilization (DAF), during seeds harden-
ing and pigmentation and reached the maximum level in 
fully matured dry seeds. The in vitro activity of  PnCDPK1 
protein was the highest in 35 DAF and decreased during 
seeds drying. Moreover, the kinase gel activity measure-
ments showed two proteins presence, the kinase of  50 and 
56 kDa. In the first 3 weeks of  fruit development the 56 
kDa enzyme dominated and then started to disappear giv-
ing place for 50 kDa kinase action. The obtained results 
gave us an interesting and original view of  PnCDPK1 en-
zyme role during Pharbitis nil sexual reproduction.
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Dormancy is the temporary failure of  a seed to complete 
germination under favourable condition. The breaking of  
dormancy and the germination is governed by environ-
mental cues, including temperature, light, nitrate, and some 
smoke components. Seeds of  Norway maple (Acer plata-
noides L.), characterized by deep physiological dormancy 
located in embryo, require cold stratification lasting around 
15 weeks.
Seed germination is antagonistically controlled by the phy-
tohormones gibberellic acid (GA) and abscisic acid (ABA). 
GA promotes seed germination by enhancing the proteas-
ome-mediated destruction of  RGL2 (RGA-LIKE2), a key 
DELLA factor repressing germination. By contrast, ABA 
blocks germination by inducing ABI5 (ABA-INSENSI-
TIVE5), a basic domain/leucine zipper transcription factor 
repressing germination.
The studies carried out on seeds dormancy breaking 
showed that in this processes proteins of  different classes 
are involved, which activity depends on antagonistic influ-
ence of  ABA and GA. Goal of  this study was to estimate 
the role of  ABI5 and RGL2 in regulation of  deep physi-
ological dormancy in Acer platanoides seeds. Using immuno-
detection Western blot and immunolocalisation methods 
we estimated involvement of  transcription factors of  sig-
nal transduction pathways of  ABA and GA in dormancy 
breaking in embryo axes of  Acer platanoides seeds.
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Cyanobacteria are prokaryotic organisms that conduct pho-
tosynthesis with two photosystems (PSI and PSII) organ-
ized in an electron transport chain in thylakoid membranes. 
In the same membranes is localized the respiratory electron 
transport chain and there are interconnections between the 
two electron transfer pathways on plastoquinone, plasto-
cyanin, and cytochrom c pools. P700+ thus can be reduced 
by an electron originating in photosynthetic linear trans-
port from PSII, cyclic transport around PSI and respiratory 
processes. In cyanobacterial thylakoids photosystem I ex-
ists as both monomer and trimer. Monomer/trimer ratio is 
affected by various biotic and abiotic stresses. PsaL subunit 
is responsible for majority of  the interactions between PSI 
monomers. Deletion of  this protein leads to a mutant with 
fully monomerized, photosynthetically active photosystem 
I complexes.
Synechocystis PCC6803 and ΔpsaL mutant strains were stud-
ied. Ion-exchange chromatography was used to fractionate 
monomeric and trimeric PSI complexes isolated from cells 
grown at three temperatures 15°C, 30°C and 37°C. Oxygen 
evolving activity was measured for wild type and mutant 
cells. P700 oxidation kinetics were recorded with DualPAM 
fluorometer. Specific electron transport inhibitors were 
used to differentiate between electrons originating in dif-
ferent metabolic processes.
Trimerization of  PSI complexes is a temperature depend-
ent process. In cells grown at 15°C majority of  the com-
plexes is in monomeric state, with only a small pool of  
trimers. With the increase of  the growth temperature pool 
of  trimeric PSI also increases, while the total amount of  
P700 centers does not change significantly. Mutant does 
not show any formation of  trimeric PSI complexes, re-
gardless of  growth temperature. Wild type Synechocystis cells 
decrease activity of  PSII, measured as oxygen evolving ac-
tivity, when grown at low temperature. No differences were 
observed upon growth at either 30°C or 37°C. Mutant cells 
show the highest oxygen evolving activity when grown at 
15°C and the lowest when grown at 37°C. At every growth 
temperature trimer-less mutant cells showed higher PSII 
activity than wild type cells. Half-times of  P700 oxidation 
were calculated for both strains studied. This parameter is 
temperature dependent, in a way that it has the highest val-
ues when cells are grown at 15°C and the lowest values 
when cells are grown at 37°C, and light intensity depend-
ent, with the lowest values produced by highest light in-
tensities used to trigger the oxidation of  P700. At every 
growth temperature and light intensity mutant cells showed 
higher t1/

2 values than wild type cells. Mutant cells show 
lower excitation level of  P700, that is a lower P level for a 
given light intensity, than wild type cells.



128 Session 7. Plant Molecular Biology

48th Congress of the Polish Biochemical Society

P7.15

Identification and in silico analysis of 
promoter of adenylate cyclase gene 
from Hippeastrum x hybr.(HpAC1)
Brygida Świeżawska, Piotr Szewczuk, Agnieszka Pawełek, 
Krzysztof Jaworski, Adriana Szmidt-Jaworska

Chair of Plant Physiology and Biotechnology, Nicolaus Copernicus 
University, Toruń, Poland
e-mail: Brygida Świeżawska <brydzia94@gmail.com>

Adenylate cyclases catalyse the conversion of  ATP to cyclic 
AMP and pyrophosphate. The occurrence of  3’-5’-cAMP 
in plants has been established, however in contrast to the 
well-documented situation in the animal kingdom, the ac-
tivity and physiological role of  AC in various physiologi-
cal and biochemical mechanism in higher plants are quite 
obscure. The only experimentally confirmed AC in plants 
is a Zea mays pollen protein, which plays a role in polarized 
pollen tube growth. However a promoter analysis of  AC 
gene has not been reported so far.
In the light of  our interest in studying the role of  cyclic 
AMP and the intracellular signaling processes to improve 
stress tolerance in Hippeastrum, we have cloned cDNA 
that represents a putative member of  the adenylyl cyclase 
gene family in plants. A full length cDNA, designated as 
HpAC1, is consisted of  979 bp with 621 bp — long ORF 
(accession no HM991704.1). According to prior studies 
the HpAC1 transcript was reported to be upregulated in 
response to wounding and pathogen attack of  Phoma nar-
cissi. To check whether the stress-regulated cis-regulatory 
elements are present in the promoter of  HpAC1 gene, the 
promoter sequence has also been identified and in silico 
analyzed. The cis-regulatory elements present on promoter 
region of  the gene act as binding sites for RNA polymerase 
and transcription factors and control the regulation of  gene 
expression.
Using the Genome Walker method we characterized 736 bp 
– long promoter sequence of  gene encodes adenylate cy-
clase from Hippeastrum. Regulatory motifs in promoter se-
quence were identified using the PLACE (Higo et al., 1999) 
and PlantCARE (Lescot et al., 2002) databases. The pro-
moter of  HpAC1 gene contains abiotic and biotic stress-
responsive potential cis-regulatory elements. Some putative 
regulatory elements connected with response of  plants to 
light and phytohormones (ABA, GA, MeJA, IAA,SA) were 
also identified.
The presence of  different regulatory sequences associated 
with response to stress conditions, light and phytohor-
mones in the HpAC1 gene promoter can suggest potential 
involvement of  this gene in many growth and development 
processes of  plants. 
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Department, Institute of Applied Radiation Chemistry, Lodz University 
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Tumor control without producing damage to the surround-
ing normal tissues by the application of  chemical agents 
has a clinical relevance in radiotherapy. Although many nat-
ural and synthetic chemicals so far investigated have proven 
to be efficient radioprotective agents their use in clinical 
practice was limited due to the side effects and toxicity. A 
development of  the novel, less toxic radioprotective drugs 
based on natural plant products would be beneficial for the 
radiotherapy value.
Quercetin (3,3’,4’,5,7-pentahydroxyflavone), a naturally oc-
curring plant polyphenolic compound, is one of  the most 
powerful antioxidant due to the direct reactive oxygen spe-
cies scavenging potency and chelating of  transition metal 
ions. 
The aim of  the present study was to investigate the pro-
tective potential of  quercetin against lipid peroxidation 
induced by γ-radiation in human peripheral blood lympho-
cytes and in plasma. The cells and plasma were irradiated, 
in the presence of  quercetin (10–40 µM) or without the an-
tioxidant, with a dose of  25 and 100 Gy, respectively (Lodz 
University of  Technology,  dose rate 0.392±0.027 Gy/
min). To assess the level of  lipid peroxidation the amount 
of  thiobarbituric acid-reactive substances (TBARS) was 
measured. The stability of  quercetin under exposure to 
γ-radiation was determined by recording the UV spectra in 
the range 200–400 nm.
It was shown that quercetin significantly, in a concentra-
tion-dependent manner, inhibited radiation-induced lipid 
peroxidation both in lymphocytes and in plasma. Addition 
of  quercetin (40 µM) prior irradiation resulted in almost 
complete and approximately 75% inhibition of  lipid per-
oxidation in lymphocytes and in plasma, respectively. The 
changes in the absorption spectra of  quercetin exposed to 
a dose of  100 Gy were detected.
In summary, our results proved that quercetin offered effi-
cient protection against lipid damage caused by γ-radiation. 
The data support the rationale for further research on fla-
vonoid-reach phytochemicals as potential radioprotectors.   
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Calcium is an universal second messenger that responds 
to diverse endogenous and environmental stimuli. It is in-
volved in regulating many plant functions, including stress 
responses, cell elongation and division, ion fluxes, cellular 
pH, reproductive development, and apoptosis. Different 
calcium sensors recognize specific calcium signals and 
transduce them into downstream effectors. Among the 
downstream targets of  calcium in plants, calcium depend-
ent protein kinases (CDPKs) form an interesting class of  
kinases which are activated by Ca2+ binding.
In the light of  our interest in studying the role of  calci-
um and CDPKs in the response of  Hippeastrum to abiotic 
and biotic stress, we have cloned cDNA, designed as Hp-
CDPK1, which belongs to putative CDPK gene family in 
plants. The HpCDPK1 cDNA clone have a total length of  
2164 bp-long including a 253 bp-long untranslated 5’ re-
gion, a 1593 bp-long open reading frame, a 276 bp-long un-
translated 3’ region with the TAG stop codon and poly(A) 
tail of  26 bp. The open reading frame of  HpCDPK1 cDNA 
encodes 531 amino acid peptide with a predicted molecular 
mass of  59,7 kDa and an isoelectric point of  6,66. Predict-
ed amino acid sequence alignment indicates that the identi-
fied cDNA shared high similarity with other plant CDPKs. 
The highest amino acid identity is observed with CDPK1 
from Dendrobium officinale (78% identity) and CDPK2 from 
Oryza sativa (75% identity). Analysis of  the deducted amino 
acid sequence shows that HpCDPK1 contains all impor-
tant domains characteristic for CDPK family. The deduced 
HpCDPK1 protein has all characteristics of  other plant 
CDPKs. It contains a highly variable N-terminal region, a 
conserved kinase catalytic domain typical for the serine/
threonine protein kinase family and an autoinhibitory do-
main joined to the C-terminal CaM-like domain with four 
conserved Ca2+-binding EF hands.
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Maize, Zea mays, a plant that originally comes from South 
America is currently cultivated in the world on a large scale. 
Its great potential is broadly used in food and fodder in-
dustry, textile industry but also in bioethanol production. 
Maize cultivation area is constantly increasing, this and the 
fact that weeds that grow in the corn field develop resist-
ance to widely used herbicides are main reasons why the 
dosages of  these chemical compounds had to be increased. 
Biological organisms constantly exposed to environmental 
stimuli named stresses are capable of  establishing mecha-
nisms of  protection and adaptation. Because of  their sed-
entary life style, plants are restricted to tolerance, resistance, 
and avoidance mechanisms only and thus require efficient 
short-term strategies based on the manipulation of  the ex-
isting genetic information. Recent studies have indicated 
that regulation of  stress-responsive genes often depends 
on chromatin remodeling, which is governed by processes 
often associated with epigenetic regulation (DNA methyla-
tion, histone variants, post-translational modifications). It 
has also been hypothesized that stresses could reshape a 
genome on epigenetic level via transpose activation. The 
fraction of  maize genome that appears to be repetitive 
sums to 85%, and there is a significant change in methyla-
tion level in plants showing differential resistance to her-
bicides. It has been observed in the fields that some maize 
lines display higher resistance to herbicides than others but 
to this day the molecular mechanisms of  such resistance 
remain unknown. To detect changes in DNA methylation 
under herbicide stress in two maize lines displaying differ-
ent susceptibility to RoundUp® we used MSAP (Methyla-
tion Sensitive Amplified Polymorphism) method and we 
observed differences in methylation profiles between the 
two tested lines.
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Spices are widely applied in the world cuisine to improve 
taste and smell values of  many dishes and foodstuffs. Un-
fortunately, a part of  their proteins has allergizing proper-
ties, therefore eliciting food hypersensitivity mediated by 
immunological mechanisms. The consumption of  food 
containing allergenic spices can induce hypersensitivity 
symptoms ranging from mild local to severe systemic reac-
tions, including anaphylaxis. Spice allergy is not a common 
phenomenon, what does not mean we must disregard it 
more as there were reported many cases of  anaphylactic 
shock after consuming of  some spices like sesame seed, 
saffron, mustard, oregano, caraway seed, curry and thyme. 
Therefore undeclared by manufacturers presence of  spices 
in many dishes and food products pose a threat to health 
of  sensitized persons.
The aim of  research was identification of  spice proteins, 
that are allergenic and toxic for patients with coeliac dis-
ease.
We examined allergenicity of  specific spices applied in the 
food industry and gastronomy like anise, sesame, ginger, 
caraway, oregano, basil, paprika, black pepper and nutmeg. 
In the first stage of  practical research we analyzed immu-
noreactivity of  given spices by ELISA test with the use of  
rabbit sera against specific peptides (essential for wheat 
allergy) and sera from people with coeliac disease. Next 
stage was an identification of  the most allergenic fraction 
of  spice proteins that reacted with used sera. The methods 
employed here included SDS/PAGE and immunoblotting.
It was showed a convergence between obtained immunore-
activity values of  spice proteins and literature data describ-
ing their allergizing activity. It was verified either frequent 
occurrence of  crossreactivity between spice proteins and 
wheat proteins. The results correspond with literature data, 
that reporting frequent allergic reactions after spice con-
sumption in individuals sensitized to other plant-derived 
allergens.
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