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Biogenesis and function of plant microRNAs

Zofia Szweykowska-Kulinska

Adam Mickiewicz University in Poznan, Deaprtment of Gene
Expression, Poznan, Poland
Zofia Szweykowska-Kuliriska <zofszwey@amu.edu.pl>

MicroRNAs (miRNAs) are small RNA molecules that play
a key role in plant gene expression regulation. The majority
of microRNAs are encoded by independent transcription
units transcribed by RNA polymerase II. Primary tran-
scripts of miRNA genes undergo extensive co-transcrip-
tional/post-transcriptional processing to generate mature
miRNAs. The main player in plant pri-miRNA processing
is the microprocessor, a multiprotein complex that cleaves
pri-miRNAs in two consecutive steps, generating the stem-
loop structure containing miRNA and miRNA* in the first
step, followed by the excision of a duplex composed of
miRNA/miRNA* in the second cleavage reaction. The
RNA duplexes are exported from the nucleus to the cyto-
plasm, where they are incorporated into the RISC complex.
miRNA guides RISC to cognate mRNAs leading to mRNA
cleavage or translation inhibition.

The levels of miRNAs must be under tight control, since
the main classes of mRNAs that are regulated by these
molecules encode diverse types of transcription factors re-
sponsible for plant development and responses to environ-
mental cues. The simplest way to regulate miRNA level is
via transcriptional control. However, for many plant miR-
NAs it has been observed that under varying environmen-
tal conditions there is a broad response at the level of pri-
miRNAs, whereas mature miRNA level is rather confined.
These observations lead to the conclusion that in many
instances, the level of a particular mature miRNA could
not be predicted based on the level of its pri-miRNA. This
points to an essential role of post-transcriptional events in
miRNA expression regulation. Recent discoveries showing
new layers of posttranscriptional regulation of microRNA
level and function will be presented.

L6.2

Copy number variation and other types
of genetic alterations in miRNA genes
and their potential implications for
miRNA function and human diseases

Piotr Kozlowski

Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan,
Poland

Piotr Kozlowski <kozlowp@yahoo.com>

Micro-RNAs (miRNAs) are short non-coding RNAs that
post-transcriptionally regulate (usually downregulate) ex-
pression of a substantial fraction of protein-coding genes.
Hundreds of miRNAs expression profiling studies have
been performed, and it was convincingly demonstrated that
particular miRNAs are involved in the regulation of many
biological processes, including pathogenesis of human dis-
eases, especially cancers. However, disproportionately little
is known about the genetics (genetic variation) of miRNA
genes. It is reflected in just a few causative mutations iden-
tified in miRNA genes associated with Mendelian diseases.
To answer the reason for this gap, we will present current
knowledge about genetic variation of miRNA genes, in-
cluding mutations associated with rare Mendelian diseases,
single nucleotide polymorphisms (SNPs), copy number
variants (CNVs), and somatic variation occurring in cancer
cells. We will also discuss how genetic variants may affect
the function of miRNAs.

Gdansk, September 18t-215t 2018



32 Session 6: Non-coding RNA and Gene Expression

Oral presentations
06.1

Arabidopsis thaliana mRNA adenosine
methylase (MTA) is an important player in
miRNA biogenesis regulatory pathway

Susheel Sagar Bhat, Dawid Bielewicz,
Artur Jarmolowski, Zofia Szweykowska-Kuliriska

Department of Gene Expression, Institute of Molecular Biology and
Biotechnology, Faculty of Biology, Adam Mickiewicz University, Poznan,
Poland

Methylation of adenosine at N6 position (m°A) is the
most abundant mRNA modification. Recently researchers
have identified m®A as a mark for further processing of
pri-miRNAs in animals. In this study we aim to identify
the role of MTA and m°A methylation in plant miRNA
biogenesis. Using NGS to sequence small RNAs (in a hy-
pomorphic mta mutant), 37 miRNAs whose levels were
significantly changed in the mutant were found (33 of
which were downregulated). RT-qPCR for pri-miRNAs
in the mutant showed that out of 298 pri-miRNAs more
than 50% were upregulated. m°A-IP followed by RT-qPCR
revealed that the pri-miRNA methylation levels are lower
in the hypomorphic m#a mutant, indicating that the pri-
miRNAs carry the m°A mark. RNA-IP using MTA-GFP
tagged Arabidopsis plants showed enrichment of pri-
miRNA in the MTA-GFP line, indicating that MTA binds
to pri-miRNAs. Using Yeast Two Hybrid system, interac-
tions of MTA with several proteins involved in very eatly
stages of miRNA biogenesis were identified. Interactions
between MTA and and some of them were confirmed us-
ing FLIM-FRET. The results indicate that m°A methyla-
tion and MTA affect miRNA biogenesis in plants. To study
this role further, m®A-IP and RIP will be followed by high
throughput sequencing experiments to understand the in-
fluence of MTA/mC®A modification on plant miRNA bio-
genesis.

06.2

A possible direct involvement of Dicer
ribonuclease in the post-transcriptional
control of gene expression

Maria Pokornowska', Marek C. Milewski',
Marek Figlerowicz'?, Anna Kurzyrska-Kokorniak'

'Institute of Bioorganic Chemistry, Polish Academy of Sciences,
Poznan, Poland; ?Institute of Computing Science, Poznan University of
Technology, Poznan, Poland

Anna Kurzynska-Kokorniak <akurzyns@man.poznan.pl>

Dicer is the ribonuclease III enzyme that plays a funda-
mental role in the biogenesis of small regulatory RNAs
(stRNAs), such as mictcoRNAs (miRNAs) and small inter-
fering RNAs (siRNAs). A number of recent reports have
demonstrated that the activity of Dicer may be associated
not only with the RNA interference pathway and produc-
tion of stRNAs. For example, it has been found that Dicer
may participate in chromosome fragmentation duting ap-
optosis, chromatin structure remodeling or inflammation.
Interestingly, results of our latest studies indicate that hu-
man Dicer (hDicer), by supporting base-pairing of com-
plementary sequences present in nucleic acids, can act as a
nucleic acid annealer [1]. Consequently, we addressed the
issue of how RNA structure influences the annealing activ-
ity of hDicer. We found that hDicer facilitated base-pairing
of a short RNA with the target site present within a fully
complementary stem of the RNA hairpin structure, even
when a short RNA constituted one strand of a miRNA
duplex. However, no such activity was observed when a
short RNA was one of the strands of an siRNA duplex.
Moreover, we found that hDicer, guided by a miRNA, simi-
larly as the Argonaute proteins could bind to the miRNA
target sequences present in mRNAs. Overall, the results of
our current studies suggest that Dicer might influence the
fate of targeted transcripts and thereby be directly involved
in the post-transcriptional control of gene expression.
References:

1. Kurzynska-Kokorniak A ez al. (2016) Sci Rep 6: 23989.
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06.3

TGF-31 affects proliferation, viability and
migration of renal cancer cells, possibly
by targeting regulatory microRNAs

Joanna Boguslawska, Piotr Poplawski, Beata Rybicka,
Katarzyna Rodzik, Agnieszka Piekielko-Witkowska

Centre of Postgraduate Medical Education, Department of
Biochemistry and Molecular Biology, ul. Marymoncka 99/103, 01-813
Warsaw, Poland

Joanna Boguslawska <lampkojo@cmkp.edu.pl>

Introduction: TGF-81 is a cytokine that regulates cancer-
ous progression. We recently demonstrated that TGF-81
affected expressions of genes involved in cellular adhe-
sion and ECM remodeling in RCC (renal cell cancer). The
mechanism of this regulation is currently unknown. Here,
we hypothesize that TGF-81 effects on genes involved in
adhesion and proliferation are mediated by microRNAs.
Material/Methods: RCC-derived cell lines (786-0, Caki-2,
KIJ265T, and KIJ308T) were cultured in the presence or
absence of TGF-81, followed by microarray analysis and
qPCR, analysis of cell proliferation and viability (BrdU and
MTT assays, respectively), migration (scratch assay), and
adhesion (ECM assay).

Results: TGF-$1 treatment of RCC cells induced (p<0.05)
the expression of four mictoRNAs (miR-181a-5p, miR-
181b-5p, miR-125b-5p and miR-181d-5p) and decreased
(p<0.05) the expression of two microRNAs (miR-155-5p
and miR-30c-5p). The genes bioinformaticaly predicted as
potential targets of microRNAs regulated by TGF-$1 are
known to regulate proliferation, migration and invasion.
TGF-B1 treatment inhibited proliferation, viability and mi-
gration of RCC cells, and suppressed their adhesion to col-
lagens (I, 11, IV) and tenascin.

Conclusion: We found that TGF-81 affects proliferation,
viability and migration of RCC cells, as well as the expres-
sion of microRNAs predicted to regulate these processes.

Acknowledgements:
The study was financially supported by Polpharma Scientific Foundation.

06.4

U7 snRNA activity and histone
gene expression is affected by
ALS-linked FUS mutations

Ankur Gadgil, Agata Stepien, Pawel Czubak,
Katarzyna Dorota Raczynska

Institute of Molecular Biology and Biotechnology, Department of Gene
Expression, Adam Mickiewicz University, Poznan, Poland

U7 small nuclear RNA is a part of U7 snRNP, which is
a major factor in correct 3’end processing of replication
dependent core canonical histone pre-mRNAs. We recently
showed that U7 snRNP interacts in the nucleus with FUS
(Fused in sarcoma), a nuclear RNA-binding protein where-
in mutations are observed in patients with familial Amyo-
trophic Lateral Sclerosis (ALS). Here FUS was observed to
play a role as a positive regulator of replication-dependent
histone gene transcription and 3’end processing of histone
pre-mRNAs during the S phase of the cell cycle [1]. The
fidelity of histone gene regulation is essential for genome
replication and genome stability [2] and that FUS deficien-
cy results in chromosomal instability [3].

In our microscopic results using undifferentiated and ter-
minally differentiated neuroblastoma cells we show how
ALS-linked mutations in FUS gene leads to mislocaliza-
tion of U7 snRNA in the cytoplasm with diverse effects
related to different mutations. As a result we also observed
impaired processing of histone pre-mRNAs in cells trans-
fected with FUS mutant as compared with wild type FUS.
Together combined it shows how ALS-linked FUS muta-
tions cause cytoplasmic re-localization of U7 snRNP and
affect histone gene expression indicating further that dis-
turbed repression or activation of histone gene expression
resulting in genome instability or toxic effect of excess of
histones may be the molecular mechanism underlying al-
tered motor neuron homeostasis in ALS.

References:
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Posters
P6.1

Crosstalk between miRNA production and
transcriptional machinery via DRB1 protein

Dawid Bielewicz, Jakub Dolata, Mateusz Bajczyk,
tukasz Szewc, Przemystaw Wieczorek, Agata Stepien,
Artur Jarmotowski, Zofia Szweykowska-Kuliriska

Department of Gene Expression, Institute of Molecular Biology and
Biotechnology, Faculty of Biology, Adam Mickiewicz University in
Poznan, Poland

Dawid Bielewicz <bieda@amu.edu.pl>

DRB1 (Double-Stranded RNA Binding Protein 1, also
known as Hyponastic Leaves 1 (HYL1)) protein was shown
to play an important role in the efficient recognition of
primary transcripts of mictoRNA as well as in further steps
of the maturation of pri-miRNAs. DRB1 protein interacts
with a DCL1 (Dicer-Like 1) protein, which is the main
RNAse enzyme that releases mature microRNAs from
their precursors. However, recently it was demonstrated
that a DRB1 protein has to be dephosphorylated by a CPL1
(C-Terminal Domain Phosphatase-Like 1) protein for its
optimal activity. On the other hand, CPL1 also dephospho-
rylates a CTD domain of RNA Pol 1I. These observations
suggest that the DRB1 protein may be involved in the early
steps of biogenesis of mictoRNA, probably in the initia-
tion of transcription of MIR genes. To test this hypothesis,
two reporter genes (GUS expression under the control of
the MIR gene promoter) were introduced via crossing into
hyl1-2 mutant background. Results showed that expression
of the reporter gene in lack of DRBI1 is downregulated.
Additionally, ChIP-seq experiments showed higher occu-
pancy of total RNA Pol II at several /i (not only MIR
genes) in Ay/7-2 mutant background. Presented data pro-
vide the first evidence of a crosstalk between DRB1 and
the transcriptional machinery in plant cells.
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FUS mediates the processing of
snoRNAs to shorter RNA fragments
that can regulate gene expression
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FUS/TLS is a multifunctional protein involved in many
pathways of RNA metabolism in human cells, including
transcription, splicing, miRNA processing and replication-
dependent histone gene expression (Raczynska ez al. Nucl.
Acids Res., 2015). Recently our RIP-seq experiment revealed
that FUS also binds small nucleolar RNAs (snoRNAs) in
human cells, both C/D and A/HCA box. Further, we
observed that FUS negatively influences the level of se-
lected snoRNAs. However, neither the splicing efficiency
of introns encoding snoRNAs nor the level of their pre-
cursors were affected. We figured out that FUS activates
the processing of short RNA fragments called sdRNAs
(snoRNA-derived RNAs), from snoRNAs. Such sdRNAs
can act similatly to miRNAs in the regulation of gene
expression. Indeed, using 7 silico approach we predicted
putative targets that could be bound by FUS-dependent
sdRNAs. Some of them may hybridize to the 3’UTRs of
target mRNAs suggesting their role in posttranscriptional
regulation of transcript stability and/or translation. Moreo-
ver, we have identified sdRNAs that can interact with non-
coding, processed transcripts. Preliminary results suggests
that sdRNAs prevent the synthesis of noncoding RNAs
that might in turn stabilize the level of mRNA transcribed
from the same genomic region. The role of FUS-depend-
ent sdRNA in the regulation of gene expression will be
discussed.
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P6.3

Circular RNAs in Arabidopsis thaliana

Michal Stelmaszczuk', Paulina Jackowiak’,
Katarzyna Kozlowska', Anna Philips’, Jan
Podkowinski', Marek Figlerowicz'?
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Michat Stelmaszczuk <michal.stelmaszczuk@ibch.poznan.pl>

Covalently closed single-stranded circular RNAs (cit-
cRNAs) have recently emerged as a new class of mainly
non-coding, highly conserved and abundant molecules.
Although some circRNAs have been shown to perform
important regulatory role (e.g. microRNA sponges and
transcriptional regulators in mammalian cells) for the vast
majority their function and mode of action is unknown.
The latter is especially true for plant circRNAs. The ques-
tions on circRNA biogenesis, functions as well as the levels
and patterns of accumulation in plants remain unanswered
to date. We also do not know whether the formation of
circRNA is associated with particular stages of plant de-
velopment. To address these issues we performed compre-
hensive analyzes of circRNA in 3 organs (root, leaf, flower)
and in seedlings of a model plant Arabidopsis thaliana. To
this end, we identified circRNA by the RNA-seq method.
Then for the selected transcripts we determined the levels
of accumulation of circRNAs and their linear counterparts
using droplet digital PCR. As a result, we found organ-
specific and constitutively expressed circRNAs. Our results
indicated that the abundance of circRNAs is not a simple
consequence of the levels of parent gene expression which
implies that in the biogenesis of circRNAs could be in-
volved other cis and trans-acting factors.

P6.4

The many faces of Dicer: RNA landscape
in Dicer-deficient human cells

Natalia Koralewska', Marek C. Milewski', Anna Kurzyriska-
Kokorniak', Paulina Jackowiak', Marek Figlerowicz'?

lInstitute of Bioorganic Chemistry, Polish Academy of Sciences,
Poznan, Poland; ?Institute of Computing Science, Poznan University of
Technology, Poznan, Poland

Natalia Koralewska <nataliak@ibch.poznan.pl>

Endoribonuclease Dicer is best known for its pivotal role
in the biogenesis of short regulatory RNAs; the enzyme
processes precursor molecules to yield small interfering
RNAs (siRNAs) and mictoRNAs (miRNAs). However, ex-
tensive efforts over the last years have greatly expanded the
functional repertoire of Dicer, highlighting the versatility
of the enzyme. It has been shown that Dicer is involved
in processing of diverse RNA classes, including tRNA and
snoRNA, detoxification of repeat-element-derived RNAs,
and maintenance of genome integrity. Moreover, a recent
discovery of Dicer-binding passive sites in mRNAs and
long non-coding RNAs (IncRNAs) pointed out to a novel,
catalysis-independent regulatory role of the enzyme.

Due to the essential function of Dicer in RNA silencing
pathways, reports describing Dicer-deficient cells have so
far mainly focused on profiling miRNAs and their target
genes. In this study, we characterized global RNA compo-
sition of wild-type and Dicer-knockout HEK293T cells.
We provided the profiles of small RNAs, including stable
RNA fragments accumulating in analyzed cell lines. We also
determined changes in gene expression upon Dicer deple-
tion and performed the enrichment analyses of processes
and molecular functions associated with differentially ex-
pressed genes.

Altogether, our data reinforce the notion that Dicer regu-
lates diverse aspects of RNA metabolism, and thus par-
ticipates in multiple fundamental biological processes in
mammalian cells.
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P6.5

Bioinformatics analysis of circular
RNAs in Arabidopsis thaliana
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Paulina Jackowiak’, Jan Podkowinski', Marek Figlerowicz'
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Circular RNAs (citcRNA) are a subgroup of non-coding
RNAs. Many circRNAs are conserved and expressed in a
specific manner in different tissues/cell types. Recently, to
identify circRNAs a number of algorithms were developed
based on back-splicing reads (reads overlapping circular
splice junction formed by linking a downstream 5' splice
site to an upstream 3' splice site) in total RNA sequencing.
Most of them focus on the qualitative analysis of circRNA
and neglects problems that occur while quantitative analy-
sis.

In this study we focus on the quantitative analysis of
circRNAs identified in flower, leaf, root and seedling of
Arabidopsis Thaliana. In total we identified 2090 circRNAs
supported by at least 2 back-splicing reads. To compare
citcRNAs abundances in different plant organs/seedling
we applied a new normalization method by the reads that
mapped to the ACT2 gene (housckeeping gene expressed
on the similar levels in all plant tissues). The most popu-
lar normalization method, by the library size gave false re-
sults because of differences in transcriptome composition
and consequently in performance of rRNA removal Kits.
Differential analyses of 168 most abundant circRNAs re-
vealed organ-specific expression of circRNAs. Altogether
we identified 268 circRNAs differentially expressed (min. 2
fold change) in two organs or organ and seedling. Finally,
for the selected circRNAs differential expression was con-
firmed using ddPCR.

P6.6

mRNA expression of SOD1,
SOD2, GPx1,GPx4 in depression-
chronic mild stress model

Paulina Wigner, Ewelina Synowiec, Tomasz Sliwinski

Laboratory of Medical Genetics, Faculty of Biology and Environmental
Protection, University of Lodz, +6dz, Poland
Paulina Wigner <paulina.wigner@gmail.com>

Background: Depression (depressive disorder, DD) is
considered to be the most common mental disorder. Esti-
mations show that 350 mln people worldwide suffer from
DD. The actiology of this disease is not completely known.
As oxidative stress has been implicated in the Psychiatric
disorders, we hypothesize that the abnormal expression of
SOD1,S0D2, GPx1,GPx4 genes may be involved in mech-
anism of DD development. Methods: We determined the
mRNA expression of SOD7, SOD2, GPx1,GPx4 in brain
tissue in animal model of depression-chronic mild stress
(CMS). Rats were exposed to CMS for four weeks and sub-
sequently to CMS in combination with escitalopram treat-
ment (an antidepressant of the selective serotonin reuptake
inhibitor class) for four consecutive weeks. Gene expres-
sion at the mRNA level was analyzed by TaqgMan probe-
based real-time PCR (RT-PCR) assay. Result: We observed
that the level of SODT7 expression was higher in DD group
than control group. Moreover, group after escitalopram
treatment was characterized by lower level of SODT and
SOD2 expression than DD group without treatment. In
the case of GPx7 and GPx4, DD group was characterized
by increased expression of these genes as compared to
control group. Additionally, group after escitalopram treat-
ment had lower level of GPx4 expression than DD group
without treatment. Conclusion: Our results support the
hypothesis on the involvement of oxidative stress in patho-
genesis of DD.

Keywords: depression, oxidative stress, nitrosative stress, expression
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P6.7

Single nucleotide polymorphisms in
genes encoding TPH1 and TPH2 increases
risk of acute coronary syndrome
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Rafat Piotr Szelenberger <rafal.szelenberger@unilodz.eu>

Introduction: Acute coronary syndrome (ACS) is a group
of diseases characterized by partial or complete limitation
of blood flow in coronary arteries. Despite growing con-
sciousness about healthy lifestyle and limitation of typical
risk factors, ACS is more and more often observed in young
people. The “CONFIRM” study conducted between 2003
and 2009 shows that one of the best indicator for assessing
risk of ACS is diagnosed in family interview myocardial
infarction. It indicates the necessity of detailed analysis of
the genetic basis in the pathogenesis of ACS to search the
genetic predictive markers.

Methods: Material used in this study was extracted genom-
ic DNA from whole blood of 40 patients with confirmed
ACS in coronary angiography and from 40 healthy volun-
teers. The TagMans SNP Genotyping Assay were used to
genotype the studied SNP in Real-Time PCR Detection
System.

Results: In this study we genotyped three polymorphisms:
rs1800532 (TPHT gene), 15457625 and 17963803 (IPH2
gene). Analysis of gene and allele distribution show that
heterozygous G/T in rs1800532 causes a six-fold reduc-
tion of ACS development; heterozygous G/T in rs4570625
causes almost seventeen-fold reduction of ACS develop-
ment. However homozygous G/G in rs4570625 causes
almost seventeen-fold increased risk of ACS development
and heterozygous A/C in rs7963803 causes one hundred
and thirty-three times higher risk of ACS development.
Conclusion: Polymorphisms of TPH1 and TPH2 genes
affect on risk of ACS development.

P6.8

Differentially expressed gene transcripts in
boar spermatozoa analyzed by RNA-Seq

Leyland Fraser, Pawet Brym, Karolina Wasilewska

Faculty of Animal Bioengineering, University of Warmia and Mazury in
Olsztyn, Olsztyn, Poland

Leyland Fraser <fraser@uwm.edu.pl>

Variations in the freezability of boar semen have been asso-
ciated with genetic markers, which could be useful to select
boars prior to cryopreservation [1]. This study investigated
the profiles of differentially expressed (DE) gene tran-
scripts of spermatozoa from the Polish large white (PLW)
boars differed in semen freezability using RNA-Seq. Total
RNA was isolated from fresh spermatozoa of the PLW
boars [2], classified as good and poor semen freezability
(n=3, respectively), and was used for RNA-Seq (Illumina
NextSeq 500 platform, USA). Library preparations were
subjected to paired-end 75 bp sequencing on Illumina
NextSeq 500 platform and sequences were mapped to the
Sus serofa genome reference. Transcript abundance was ana-
lyzed with different software packages, DESeq, EdgeR and
DESeq2. KEGG pathway and Gene ontology (GO) terms
were performed with the DAVID Tools. Using different
software packages, varying numbers of DE transcripts
were detected (p < 0.05) in spermatozoa, being markedly
higher with the DESeq analysis. Functional enrichment
of the DESeq-detected transcripts revealed that propion-
ate pathway (ACADM and LLDHB) was the major KEGG
pathway. Both EdgeR and DESeq2 pipelines showed that
MAPK signaling pathway (FOS, NAFTC3 and FGF-14)
was more prominent in the KEGG pathway. Furthermore,
GO categories showed that most of the DE gene tran-
scripts were associated with transcription activity (TBIFT),
apoptosis (FOS), lipid metabolism (CPT2) and aberrant
spermatogenesis (CCDC85.A4), and were up-regulated in
spermatozoa from boars with poor freezability ejaculates.
References:
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P6.9

Expression of soybean microRNAs and
their target genes during chilling stress

Jakub Kuczynski', Joanna Gracz?, Agata
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Soy is an annual legume grown for its edible bean. Excep-
tional nutritional value of soybean, with high protein (40%)
and oil (20%) contents, make it one of the staple crops.
Political position of EU greatly hampers cultivation of GM
crops, meanwhile extensive meat production enforces the
need for substantial import of soy meal, mainly from Ar-
gentina. Additionally, soybean in Polish climate is exposed
to chilling stress, which impairs yield quality. Thus, in order
to provide a sustainable source of soybean we must turn to
other solutions, specifically breeding of a chilling resistant
cultivar. We aimed to decipher the role of miRNAs and
their target genes in plant chilling stress response, by deter-
mining the changes in their expression levels. Diverse soy-
bean cultivars were employed for the comprehensive inves-
tigation of stress response molecular basis. Review of the
literature data allowed us to select miRNAs associated with
chilling response. Furthermore, gene ontology analysis of-
fered candidates for target genes of studied miRNAs. Small
RNAs were isolated from tissues of soy cultivated in stress
conditions. Expression level of miRNAs was measured us-
ing novel technique called digital droplet PCR, which pre-
cisely defines the concentration of target sequence in each
sample.
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Metabolism of oxalic acid by Abortiporus
biennis — transcriptomic analysis
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Oxalic acid plays an important role in fungal system in-
volved in wood decomposition as a low-molecular-weight
compound. It is also involved in many biological and geo-
chemical processes in natural environment. Three enzy-
matic activities for decomposition of oxalic acid have been
described: (1) a decarboxylation of oxalic acid catalysed
by oxalate decarboxylase (ODC, EC 4.1.1.2) typical for
fungi, (2) a decarboxylation of activated oxalic acid mol-
ecule (oxalyl-CoA) catalysed by oxalyl-Co decarboxylase
(EC 4.1.1.8) typical for bacteria, (3) an oxidation of ox-
alic acid catalysed by oxalate oxidase (OXO, EC 1.2.3.4)
which is widespread in plants and leads to formation of
carbon dioxide and hydrogen peroxide [1]. An important
indirect role in oxalate catabolism of basidiomycetous fun-
gl is also assigned to formate dehydrogenase (FDH, EC
1.2.1.2), an NAD-dependent enzyme decomposing formic
acid formed by ODC to carbon dioxide [2]. Abortiporus
biennis was selected during our earlier study as the strain
with unique oxalate metabolism [3, 4]. In presented study
expression of genes involved in oxalate metabolism in A.
biennis were monitored at transcriptomic level. Expression
of oxalic acid decomposing enzymes were observed after
induction by exogenic oxalate, but among them the genes
for formate dehydrogenase (FDH) was up-regulated in the
greatest extent. Three transcripts for FDH and one anno-
tated for oxalate degrading enzymes were found. No tran-
scripts for enzymes involved in oxalic acid synthesis were
observed.
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Macrophages are professional phagocytic cells of the in-
nate immune system. They have many biological func-
tions, such as antigen presentation, target cell cytotoxicity,
phagocytosis and regulation of inflaimmation. Activation
of macrophages with lipopolisacharydes (LPS), a major
component of the outer membrane of most Gram-neg-
ative bacteria, induces rapid transcriptional changes and,
within a few hours, transcription of several hundred genes
is altered. LPS engage the Toll-like receptor 4 (TLR4) and
induce various signalling pathways, including mitogen-
activated protein kinases (MAPK), and activate several
transcription factors such as nuclear factor (NF)-kappaB
(NF-»B).

We have previously shown that treatment of macrophages
with LPS induces RNA polymerase IIT (Pol I1) activity and
that NF-»B is involved in this process. However, inhibition
of the NF-xB pathway only partially precludes Pol 111 ac-
tivation upon LPS treatment, and this suggests that other
signalling pathways are involved in the activation of Pol III
in these conditions.

MAP kinases have been previously shown to act on Pol
IIT mainly through modulation of the levels of TFIIIB
transcription factor components. While our results show
that MAP kinases are involved in Pol IIT upregulation upon
LPS treatment, we have found that this is not a result of
increased levels of Pol 11T machinery. Instead, we propose
that MAP kinases act directly on the Pol III transcription
apparatus.

P6.12

The overexpression of AC19, a common
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RNA polymerases (Pols) I and III are multisubunit com-
plexes that are responsible for transcribing ribosomal RNA
(tRNA) and transfer RNA (tRNA), respectively. These
RNAs are the most abundant transcripts in cells, compris-
ing up to 80-90% of total cellular RNA. AC19 is a small
16 kDa protein that is a common subunit to Pol I and III.

By using yeast as a model, we found intriguing connection
between AC19 and the TOR (target of rapamycin) signal-
ling pathway. TOR senses and integrates environmental
cues to regulate eukaryotic cell growth. Importantly, TOR
is a key regulator of autophagy, a catabolic process whereby
intracellular are broken in order to help cells to survive ad-
verse growth conditions.

In nutrient replete conditions TOR pathway positively reg-
ulates Pol T and IIT activity. Interestingly, it has been shown
that AC19 interacts with Gtrl, a Ras-like small G-protein
superfamily member that is implicated in TOR complex 1
activation in response to amino acid stimulation. The pur-
pose of this interaction is not clear and we hypothesize
that this interaction may be a part of the signalling feed-
back loop whereby yeast cells sense defects in tRNA and/
or tRNA biogenesis in order to halt the translation.

Our data indeed show that overexpression of AC19 leads
to changes in autophagy. Our work is currently focused on
the elucidation of the molecular mechanism of this phe-
nomenon and its biological relevance. The potential expla-
nation for this interesting observations will be discussed.
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Introduction: Head and neck squamous cell carcinoma
(HNSCC) is the sixth most common cause of cancer mot-
tality in the world. To improve the quality of diagnostics
and patients' treatment efectiveness new biomarkers are
needed. Recent studies have shown that different types
of long non-coding RNAs (IncRNAs) are dysregulated in
HNSCC and correlate with many biological processes. In
this study, we examined changes in IncRNAs expression in
HNSCC cell lines after chemo- and radiotherapy.
Materials and methods: SCC-40, SCC-25, FaDu and
Cal27 cell lines were treated with doxorubicin and cispl-
atin and different doses of radiation (5, 10, 20 Gy). Effects
of cisplatin and doxorubicin were analyzed by MTT test.
IncRNAs' expression after chemo- and radioexposure was
studied by qRT-PCR.

Results: The experiments with radiation showed:

1. Expression profile depended on type of a cell line and
dose of radiation.

2. Dose of 5 Gy resulted in dysregulation of Hotair,
HOXA3as, SNHG5, Zfhx2as; 10 Gy - CAR Intergenic 10,
Dio3os, HAR1A, HAR1B, Zthx2as; 20 Gy - HOXAGas,
PTENP1, Zfhx2as. Common effect of radiation was ob-
served only in Zfhx2as.

After cisplatin exposure 14 IncRNAs showed lower expres-
sion and only 2 higher. Doxorubicin resulted in lower ex-
pression of 8 IncRNAs and increased 4. Common effect
of chemotherapeutics was observed in the case of anti-
PEG11, BACE1AS, PCGEM1 and ST7OT.

Conclusions: Both chemotherapy and radiotherapy cause
changes in IncRNAs expression in HNSCC cell lines. Fur-
ther study will show if IncRNAs are useful tools in moni-
toring of patients' treatment.
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Introduction: Long non-coding RNAs (IncRNAs), a class
of regulatory RNA molecules, are over 200 nucleotides
long and could be used as a new potential biomarker. De-
tection methods of IncRNAs such as qRT-PCR are still
not validated, and the influence of RNA degradation on
IncRNA quantification is not clear. In this study, commer-
cially available cDNA synthesis kits were tested and the in-
fluence of RNA degradation was compared.

Material and methods: Total RNA from FaDu cells was
isolated, next samples of high quality of RNA and highly
degraded RNA were used. The reverse transcription was
performed using three different commercially available kits
and quantification was made using IncRNA Primer Plate
and SYBR Green I Master and LightCycler 96.

Results: Lower IncRNA Ct values (61/90; 67.78%) after
qRT-PCR quantification were observed for cDNA synthe-
sized using random hexamer primers preceded by polyA-
tailing and adaptor-anchoring steps. It was observed that
9/90 (10.00%) IncRNAs wete not detectable using any of
examined cDNA synthesis methods. In the case of 75/90
(83%) IncRNAs, RNA degradation weakly influenced
IncRNA Ct values and no differences were observed be-
tween high quality and degraded samples. 17% of exam-
ined IncRNAs showed significantly different Ct values de-
pending on RNA degradation.

Conclusions: cDNA synthesis kits with random hexamer
primers preceded by polyA-tailing and adaptor-anchoring
steps allowed to enhance IncRNA quantification specificity
and sensitivity. In the most cases degradation of RNA sam-
ples did not affect IncRNA quantification probably because
of their good stability.
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In the endoplasmic reticulum (ER) many proteins of eu-
karyotic cells undergo folding and modifications. Proteins
that misfold in the ER need to be transported back to the
cytosol for degradation. Selective recognition of misfolded
proteins and dislocation by retro-translocation is known as
ER-associated degradation (ERAD). Currently, two types
of ER channels are known — Sec61p complex and Der-
lin family proteins. Selection of channels by ERAD sub-
strates is still unclear. The heteromeric Sec61p complex
is composed of o, B and y subunits, where « subunit is
a central component. Previous studies have shown strong
interaction of Sec6la protein with ERAD substrates while
reduced level of Sec6la results in reduced retrotransloca-
tion efficiency. Data reports identified two isoforms of
Sec6la subunit — a1 and «2. It is believed that a1 isoform
is dominant in most cell lines. The aim of this study was to
determinate the presence of Sec6la isoforms in different
cell lines and to investigate the effect of Sec61a downregu-
lation on cell viability and transport of ERAD substrates
from the ER to cytosol. We determined the ratio of the
ol and o2 isoforms in different cell lines and found ef-
ficient downregulation of Sec6la isoforms with esiRNA.
We have shown that gene encoding isoform ol of Sec6la
is expressed at a significantly high level, while both splicing
forms may play an important role in the transport of poly-
peptides associated with the ER.
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Introduction: In spite of progress in treatment methods,
HNSCC belongs to the group of poor prognosis and high
mortality cancers. To improve patients survival there is the
need to use molecular biomarkers to estimate success of
treatment procedures such as clarity of surgical margins.
Deregulation of IncRNAs is shown in many diseases, in-
cluding cancer. IncRNAs potentially can be used as new
biomarkers and can lead to treatment personalization.
Methods: Expression of MALAT1, MEG3 and UCA1
IncRNAs, their targets and clinical-pathological parameters
was performed using the TCGA data based on cBioPor-
tal. Next, the cancer, margin and adjacent matched healthy
samples originated from 22 patients were used as validation
cohort. Total RNA was isolated and expression levels of
selected IncRNAs were validated using qRT-PCR reaction.
Results: The TCGA analysis of MALAT1, MEG3 and
UCAT1 indicated their diagnostic potential for assessment
HNSCC patients. The validation patients’ cohort indicat-
ed differences in the expression of MALAT1 (p=0.0408),
MEG3 (»p=0.0020) and UCA1 (p=0.0073) between cancer
tissues and normal samples. The receiver operating char-
acteristic (ROC) curve analysis showed that the MALAT1,
MEG3 and UCA1 can discriminate samples as healthy and
cancer tissues. In margin samples, diffrent expressions of
MALAT1, MEG3 and UCAT1 (up- or down-regulated) for
the same patient were observed what could help to estimate
the surgical margine samples as tumor or healthy.
Conclusions: Our observations show that IncRNAs are
involved in the process of tumorigenesis and they can
serve as indicators to distinguish tumor and healthy tissues.
Morover, MALAT1, MEG3 and UCA1 could be used for
assessment of the clarity of surgical margins.
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Background: Changes in expression profiles of the 5 se-
lected miRNAs were analysed in a group of PC patients
before treatment, after hormonotherapy and radiotherapy.
Objective: Whether the expression profiles of the miR-
NAs may be useful for monitoring prostate cancer treat-
ment.

Methods: The initial study was carried out on 44 advanced
prostate cancer patients and 41 healthy volunteers. The tar-
get group consisted of 39 PC patients. Blood for miRNA
analysis was taken before treatment, after hormonotherapy
and radiotherapy. The miRNAs were analysed by real-time
PCR, followed by statistical analysis.

Results: For the target group, the statistically significant
differences in the expression level were found after radio-
therapy: for miR-21 only in the group of patients above the
cut-off value designed in the preliminary study (p=0.0369)
and miR-100 for the whole group (p=0.0413) and for the
above cut-off value group (p=0.0140). The differences
between the levels of each miRNA between the high and
low expression groups were statistically significant. The de-
signed groups were stable during treatment. Inclusion to
the high and low expression group levels did not influence
the treatment result.

Conclusion: The miRNAs studied in this work could not
serve as biomarkers for the effectiveness of therapy for
prostate cancer patients.

Key words: prostate cancer, miRNAs, expression profile,
hormonotherapy, radiotherapy
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ERAD-ER-associated degradation is a part of a protein qual-
ity control system operating in the endoplasmic reticu-
lum (ER), which has an impact on process determining
the proper functioning of all eukaryotic cells. Many of all
newly synthesized proteins are produced in the ER. Some
of them may fail to attain their native structure and have
to be degraded. ER do not possess its own degradation
machinery, proteins have to be transported to the cytosol
for proteasomal degradation (ERAD). The major group
of chaperones which recognize terminally misfolded pro-
teins is EDEM family (EDEM1, EDEM2, EDEM3). Ricin
is a protein toxin that utilizes the ERAD pathway in its
transport from the ER to the cytosol where it acts. Due to
high toxicity, it is considered as a biological weapon. On
the other hand, this toxin can be used as a component of
modern immunotoxins and vaccines. Ricin is heterodimeric
holotoxin composed of an A-chain (RTA) connected to a
cell binding lectin B-chain (RTB). RTA contains hydropho-
bic C-terminal region. Substitution of proline into alanine
in position 250 (P250A) of this region alters the secondary
structure of ricin and decreases its cytotoxicity. In contrast
to wild-type RTA, P250A transport to the cytosol appears
to be EDEM1- and EDEM2-independent. Moreover, RTA
P250A do not interact with EDEM1 and EDEM?2. Thus,
recognition of proteins by EDEM1 and EDEM2 may be
determined by the structure of the ERAD substrate. The
role of EDEM3 in this process is unknown.
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Alzheimer's disease (AD) is a neurodegenerative disorder
that manifests itself in behavioral disturbances and short-
term memory loss. The pathophysiology of AD is char-
acterized by the formation of brain senile plaques from a
peptide amyloid-B. Amyloid-8 is generated after sequen-
tial cleavage of amyloid precursor protein (APP). APP is
a transmembrane glycoprotein which serves a variety of
functions related to cell adhesion and migration. Like most
plasma membrane proteins, APP is synthesized and N-gly-
cosylated in the ER and transported to the Golgi for matu-
ration, before being transported to the cell surface. AB can
be generated in the ER or trans-Golgi network. Both APP
and B-amyloid can be retrotranslocated from the ER to the
cytosol and degraded by the 26S proteasome in a process
called ER-associated-degradation (ERAD). ER chaperone
proteins assist in proper folding or recognition of incor-
rectly folded proteins. The major group of chaperones
which recognize terminally misfolded proteins is EDEM
family (EDEM1, EDEM2, EDEM3). Our research focus
on studies of the regulation of ER chaperones-dependent
transport of APP from the ER to the cytosol and the im-
pact of overproduction of EDEM proteins on the APP
protein level in HEK293 (Human embryonic kidney cells 293)
cells. Our studies strongly suggest that APP level can be
regulated by EDEM proteins.
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As semi-autonomous organelles mitochondria have their
own DNA and translational machinery, but mitochondrial
DNA encodes only for a few polypeptides, while the ma-
jority of mitochondrial proteins are nuclear-encoded, trans-
lated in the cytosol and imported into mitochondria. The
best-characterized mechanism of mitochondrial targeting
involves specialized translocases, which deliver proteins
containing the N-terminal mitochondrial targeting signal
(MTS) as unfolded precursors.

Utilization of non-AUG alternative translation start sites is
most common in bacteria and viruses, but it has been also
reported in other organisms. This phenomenon increases
protein complexity by allowing expression of multiple pro-
tein isoforms from a single gene. A few described cases
concern proteins that are translated from upstream non-
canonical start codons as N-terminally extended variants
that localize to mitochondria. Using bioinformatics tools,
we provide evidence that non-AUG translation initiation is
much more prevalent than previously anticipated. Several
hundreds of candidates are predicted to gain MTS, gener-
ating a hidden cache of mitochondrial proteins. We con-
firmed mitochondrial localization of a number of proteins
previously not recognized as mitochondrial. Our data high-
light the potential of non-canonical translation initiation in
expanding the capacity of the mitochondrial proteome and
probably also other cellular features.
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