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BTEX-compounds (benzene, toluene, ethyl-benzene, o-, m-, para-xylene), often associated with carcinogenic, mutagenic or teratogenic
properties, are one of the most widespread and toxic groundwater pollutants among petroleum hydrocarbons. The biological
degradation of these pollutants still is the most environmentally friendly and sustainable approach to remove these harmful chemicals
from the polluted environments (bioremediation). Although microbial degradation of BTEX-compounds is widely known, in the
scientific literature there are only a handful of bacterial strains or consorti4 which are capable of degrading efficiently the whole
spectrum of BTEX-compounds simultaneously. In our recent research a bacterial consortium was engineered, which can be applicable
in the complete and rapid degradation of all the six BTEX-compounds. The BTEX-biodegradation capability of the selected bacterial
strains was tested separately for each isolate either by using individual BTEX-compounds as sole source of enerry and carbon or by
using a mixture of BTEX-compounds (testing co-metabolic BTEX biodegradation). The BTEX mixture biodegradation capability of
the bacterial consortium was also tested. By the end of the microcosm experiments, the relative abundance of the co-inoculated was
assessed by using a cultivation dependent approach, as well as T-MLP. Based on the obtained results strain A even alone was capable
of degrading all the six BTEX-compounds in both settings. [n contrast, regardless of the type of BTEX addition (individual or mixture)
strain B could degrade only toluene, m- a p-xylene. Although strain A was capable of degrading all the six BTEX-compounds,
simultaneously the application of the bacterial consortium proved to be more efficient and a faster BTEX degradation could occur in
mixed-cultures. While strain A completely eliminated the BTEX from the test solutions only after -168 hours of incubation, the
engineered consortium could degrade BTEX in an initial concentration as high as 20 mg/l after 6 hours.
By the end of the experiment, both strains could be re-isolated in high number (108 cells/ml) from the microcosms, in addition the T-
RFLP electropherograms showed co-relatable data.
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Nowadays pharmaceutical residues, as part ofthe group of emerging organic water contaminants (EOCs), are one ofthe most frequently
reported environmental hazardous substances worldwide. Wastewater effluents are the main sources of contamination; surface and
groundwater contain the greatest load ofthem. Pharmaceutical residues have already been reported also being present in drinking water
in Germany, UK, Italy, Canada and U.S. The conventional wastewater treaÍnent plants are generally insuffrcient and frequently unable
to completely remove these compounds, often associated with ecotoxic effects, from the wastewater. Therefore, there is a high demand
for the development of auxiliary and alternative wastewater treatment solutions to completely get rid of these pollutants from the
environment. The sensu lato goal of our research is to develop a biotechnological approach, namely SBP encapsulated pharmaceutical
residues degrading bacteria applied in form of a permeable reactive bio-ba:rier system, by using which the pharmaceutical residues
from the wastewater effluents can be removed. To achieve the main goal of our research fust the selective enrichment and identification
of diclofenac (DIC), ibuprofen (IBt) and carbamazepine (CBZ) degrading bacteria was conducted from a subsurface bacterial biofilm
by applying "omics" techniques. A strain collection of potentially pharmaceutical degrading bacteria was also established. DIC, IBU
and CBZ were used as target compounds because they are the most frequently detected pharmaceuticals in aquatic environments.
According to the so far obtained results members of the genera Ferrovibrio, Hydrocarboniphaga, Sphingopyxis and Stark4ta, and
bacteria affiliating with Pimelobacter, Starkeya, Hydrocarboniphaga, Sphingosinicella and. Methytibium, as well as members of the
genera Pseudonocardia, Sphingopyxis, Achromobacter, Rhodococcus aÍe most probably capable of DIC, IBU and CBZ biodegradation,
respectively. Tested members of the established strain collection like Starkqa, Variovorax, Pseudomonas, Bacillus, Stenotrophomonas
and Brevundimonas, potentially capable of pharmaceutical biodegradation, may be used in the future for the development of the
envisaged biotechnological approach.
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INVESTIGATION OF THE MANGANESE ION SENSITIVITY OF THE ASPERGILLUS TERREUS
ITACONIC ACID FERMENTATION
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Aspergillus terreus is a filamentous Ascomycete fungus used for technical-scale itaconic acid production by submerged fermentation.
Itaconic acid is an unsaturated dicarboxylic acid with a high potential as a platform for chemicals derived from sugars. Itaconic acid is
known to accumulate to high levels only when a number of nutritional parameters are carefully adjusted, of which strict manganese(Il)
ions deficiency (<5 ppb) in the growth medium is particularly important. Metal parts of the 2-L scale bioreactors used (stiner
attachment, aeration system, sampling tube) are built of stainless steel that may contain up to 2 oÁ of manganese. Corrosion ofthe steel



surface may lead to metal ion leaks. In this study, we have tested the hypothesis if the detrimental effect of manganese(Il) ions on
itaconic acid formation are dependent on the cultivation time and the actual stage of growth.
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Lubricant oils (LOs) are conventionally derived from crude oil to reduce fiiction between mechanical moving parts of machines, and
accumulate harmful compounds (e.g. combustion products, heavy metals, polychlorinated and polyaromatic hydrocarbons, etc.) even
upon nonnal operation. Hence, used lubricants oils (ULOs) are crucial targets of pollution research and environmental rehabilitation
procedures. Compared to the great number of physicochemical remediation approaches, bioremediation represents a less destructive,
environmentally friendly and cost-effective choice, since it exploits the natural degradative capabilities of microorganisms and plants
to neutralize environmental pollutants. Biostimulation is performed via nutrient addition in order to enhance the biodegradation of
contaminants by the native microbiota, while bioaugmentation involves the inoculation of degrader strains into the polluted site.
However, the application of living organisms in the field can be difficult due to the transition of inoculated bacteria into a viable but
nonculturable (VBNC) state when facing environmental stresses. Extracellular organic matter (EOM) from Micrococcus luteus cart
reactivate these cells or enhance the biodegradation performance both of the native and augmented strains. In this study, the ex situ
bioremediation of a long-term UlO-polluted site was modelled in bench-scale soil microcosm set-ups through conventional and EOM-
supplemented approaches, including natural attenuation (NA), biostimulation (BS), biostimulation-combined bioaugmentation (BAS),
biostimulation supplemented with EOM (BS+EOIO and biostimulation-combined bioaugmentation supplemented with EOM
(BAS+EOM). A mixture of Rhodococcus efihropolrs PR4 and R. quingshengit KAG C cells (1:l) was used as inoculum for
bioaugmented soils. By monitoring the changes in soil respiration, UlO-bioconversion, culturable cell counts, taxonomic composition
and ecotoxicological parameters (soil catalase, soil dehydrogenase and soil phytotoxicity), we conclude that compared to conventional
bioremediation methods, EOM addition resulted in an increased microbial activity and biomass, a more diverse soil microbiota and an
enhanced biodegradation performance. After 60 days, the most effective UlO-biodegradation was achieved in BS+EOM (37%) and
BAS+EOM (45%), nevertheless, germination indexes of Indian mustard (Brassica juncea) seeds in EOM-treated soils reached only
|3oÁ and 24Yo, respectively, presumably due to inhibiting breakdown products of Ulo-biodegradation. These results indicate that a
decreased hydrocarbon concentration does not necessarily correlate with reduced soil phytotoxicity.
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THE EFFECT OF ACQUIRED AZOLE RESISTANCE ON ABIOTIC STRESS TOLERANCE AND
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The prevalence of invasive fungal infections caused by Candida species increasing worldwide. Although Candida albicans is still the
most significant human pathogen among the Candida family, the frequency of isolation of non-albicans species among cases of
candidiasis are also rising rapidly, shifting the attention towards these lesser-known pathogens. One of the emerging species, Candida
auris was described in 2009, and quickly recognized as a serious threat, since high percentage of C. auris isolates demonstrated
resistance towards the regularly used azole class antifungal, fluconazole. Since its early occurrence, several C. auris outbreaks have
been reported worldwide, associated with isolates displaying decreased susceptibility towards all three classes of antifungal drugs
clinically authorized for bloodstreamCandida infections. The effect of the development of antifungal resistance on this emerging
pathogen was investigated by generating resistant strains via in vitro microevolution method. During the process two azoles susceptible
C. auris clinical isolate was treated with increasing concentration of azole class antifungals (Fluconazole, Posaconazole, Voriconazole).
Changes in antifungal susceptibility of the evolved strains and cross resistance between drugs were determined by microdilution
method, utilizing azoles as well as other class of antifungals, such as the echinocandin type Anidulafungin, Caspofungin, Micafungin
and a polyene, Amphotericin-B. Abiotic stress tolerance of the generated strains compared to the initial isolate, were examined by
spotting assay, using osmotic stressors, cell wall perturbants and membrane detergent. To evaluate the impact of the acquired resistance
on sterol biosynthetic pathway, ergosterol composition was measured for all generated strains. Significant diflerences were found
between the membrane compositions of the strains implying a different resistance mechanism towards the used antifungals. The
connection between the virulence and the acquired antifungal resistance were also studied both in in vitro and in vivo settings.
Phagocytosis ofthe generated strains by J774.2 mouse macrophage-like cells were measured and analyzedby flow cytometry. To study
the effect of the changed susceptibility in vivo, both non-conventional Galleria mellonella survival model and murine intravenous
infection model was used. In the murine infection model fungal burden of the Fluconazole and Posaconazole evolved strains were
determined in spleen, kidney, liver and brain, and compared to the fungal burden associated with the initial azole susceptible strain.



We also carried out susceptibility test of our strains against various antifungal drugs (e.g. different azoles, amphotericin B). We also
studied the differences of carotene content after treatments with various stressors.
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THE DELETION OF THE FUNGUS SPECIFIC CAPPZI PHOSPHATASE ENHANCES THE
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Corticosteroids are widely used in medical practice owing to their anti-inflammatory, immunosuppressive and anti-allergic effects. The
topical glucocorticoid therapies however increase the susceptibility of the patients to superficial fungal infections. This side effect is
due to the immunosuppressive properties, as well as to a direct interaction of steroids wtth Candida species. As we demonstrated
earlier, side effects of glucocorticoid betamethasone (BM) can be counteracted with the superoxide generating agent menadione (MSB)
since the steroid made this pathogenic yeast more sensitive to oxidative stress. In addition, we found that the fungus specific protein
phosphatase Zl (CaPpzl) enryme has a pivotal role in the pathogenicity and in the oxidative stress response of C. albicans, thus it can
be considered as a potential drug target for the treaürrent of mucosal infections. The aim of this study was to investigate the combined
effects of the CaPPZI gene deletion and the MSB induced oxidative stress on the physiological and transcriptional responses of the
BM treated C. albicans strains. We found that the combined stress exposure significantly reduced the growth rate and elevated the
activities of antioxidant enrymes as well as the ROS contents in comparison to MSB treated cells. The oxidative stress treatment had
only in a moderate effect on the transcriptome (698/848 genes up/down) in the deletion mutant strain, while the presence of BM
increased significantly the number of differentially expressed genes (1185/1203 genes up/down). Gene set enrichment analyses
demonstrated that the genes involved in translation, ribosome biogenesis, TCA cycle, iron ion transport and RNA metabolic processes
were downregulated, while genes related to the glycolysis, ethanol fermentation, fatty acid metabolism, oxidative stress response and
peroxisome-related processes were upregulated in the MSB and BM treated mutant cells.
Taken together our observations sr ggest that the synergism between the fungus specific CaPpzl inactivation and between the more
general MSB oxidative stress treaÍnent can be utilized in a novel combinatorial antifungal strategy for the elimination of the side effect
of steroid therapy in the fields of dermatology and ophthalmology.
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THE ASPERGILLUS TERREUS ITACONIC ACID FERMENTATION: PHYSIOLOGY BEHIND
TECHNOLOGY
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Itaconic acid is used as a bio-based, renewable building block in the polymer indusbry. It is produced by submerged fermentations of
the filarnentous fungus Aspergillus terreus from molasses or starch, but research over the efficient utilization of non-food,
lignocellulosic plant biomass is soaring. The key parameters for obtaining high itaconic acids yields in standard technical-scale itaconic
acid fermentation are a sucrose/glucose concentration of over 100 g/L, a pH below 2.5, ahighoxygen tension and a strict deficiency
('10-t M) ofMn2* ions. Some ofthem have been interpreted to influence the regulation of D-glucose catabolism and its enerry balance.
Importantly however, D-xylose breakdown proceeds via the pentose catabolic pathway and only at later stages feeds its intermediates
into glycolysis. It is not known whether this alters the influence of the above parameters on itaconic acid production.
Therefore, the objective ofthis study was to test whether two landmark nutritional requirements ofthe l. terreus itaconic acid overflow
on D-glucose - Mn2* ion deficiency and high concentration of the carbon source - also occur in a similar fashion on D-xylose, the
principal monomer of lignocellulose as a sole source of carbon, and whether their respective optimization would give as molar yields
close to the theoretical maximum from D-xylose as from D-glucose.
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THE ROLE OF ALTERNATIVE OXIDASES IN CITRIC ACID FORMATION BY
ASPERGILLUS NIGER
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Reduced co-factors NADH and FADH2 formed during sugar catabolism are regenerated in the terminal oxidation process. In the inner
mitochondrial membrane, electrons flow through a transport chain and ultimately reduce molecular oxygen to water by the cytochrome
oxidase. In parallel, protons are being pumped into the intermembrane space of mitochondriq and the resulting proton gradient provides
energy for ATP synthesis. Mitochondria of a variety of organisms including most fungi contain a cyanide résistant and hydroxamic
acid sensitive terminal oxidase called altemative oxidase (AOX) that branches offthe main pathway prematurely to reduce oxygen.
This process is therefore not coupled to ATP synthesis (free energy changes turn to heat), hence enzymes of the glycolytic pathwáy are
relieved from ATP inhibition, allowing carbon catabolism to proceed unabated. This is crucial for the metabolic overflow that lies at
the heart of high-yield citric acid production. We observed that several Ascomycota genomes contain two or even three altemative
oxidase paralogues, as exemplifiedby Neurospora crassa and Candida albicans. Two of the genes are the result of recent duplication.
The third gene' based on sequence divergence, was branched off much earlier. This third gene was either lost in some lineages or
acquired horizontally by some lineages. The Ascomycete filamentous fungus Aspergillus niger - a long-time workhorse of industrial
fermentations - has two altemative oxidase genes, aoxl and aox2. Both genes were disrupted individually in the high citric acid
producer NRRL2270 strain, and fermentation profiles were compared using optimized conditions e 30% dissolved oxygen levels,
14% lraitial carbon source concentration, suboptimal phosphate levels and strict [<5 ppb] manganese(Il) ion limitation) in 2-L scale
bioreactors. The utilization of D-glucose utilization and the accumulation of mycelial biomass were faster in the parent strain than in
either of the two deletion mutants. As well, the citric acid yields were higher in the parent strains than in the two deletion mutants.
There were significant differences in the citric acid yields of the two deletants, with the aox2 deletarftproducing less citric acid.
This finding suggests that an intact AOXI could not compensate for the loss of AOX2, implying that the two altemative oxidases play
distinct physiological roles tn A. niger.
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COMPARISON OF THE EFFECTS OF FERTILIZATION AND CULTIVATION METHODS ON
THE SOIL PROKARYOTIC COMMTINITIES OF A LONG-TERM FIELD E)GERIMENT
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The lasting effects of cultivation techniques on crop yield, soil properties and microbiome can be thoroughly monitored in long-term
field experiments. This study aimed to monitor the composition of soil bacterial and archaeal communitiés ior a growing seaso=n in a
research initiated in 1961 in Martonvasrír (Hungary). The prokaryotic communities of cultivated soils under diffeient sysiems of crop
rotation (maize monoculture and maize-wheat diculture) and fertilization (unfertilized control, inorganic fertilizer, 

-and 
inorganic

fertilizer supplemented with farmyard manure), and that of a fallow land were compared based on 165 rRNA amplicon sequeicing
data- Majority of the bacterial sequences belonged to the phyla Proteobacteri4 Acidobacteria" Bacteroidetes, Actino|acteria
Vemrcomicrobia, Gemmatimonadetes, Planctomycetes and Chloroflexi, while the archaeal communities were dominated by ammonia-
oxidizing Thaumarchaeota phylum. Compared to the cultivated soils a shift in the ratio of Acidobacteria Actinobacteria and
Nitrosophaeraceae-related sequences can be observed in the field set aside for several decades. The fertilization regime was found to
be a stronger driver of compositional differences than the type of crop rotation and plant phenophase. The long-térm application of
inorganic fertilizer resulted in a significantly distinct community composition, for instance higheiratios of Acido=bacteriágroups, SC-
I-84, Sphingomonas) WPS-2 and,Candidalzs Nitrosotalea. These effects, however, were mitigated by the additional farmyard111**"
in the case of the combined application of inorganic and farmyard manure fertilizers. The diffeiences between monoculture and
diculture samples were pronounced the most in the inorganic fertilized soils. Though the phenological developmental stages of plants
had smaller effects on the prokaryotic taxonomic diversity, several ta:ra (e.g. Acidibacter, Pseudomonas, Woesearchaei4 unclassifred
Sphingomonadaceae and Blastocatellaceae genera) showed seasonal changes in their relative abundance.
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acid (Cl8:0), oleic acid (C18:1) and linoleic acid (C18:2), while the most significant minor components were the heptadecanoic acid
(C17:0) and linoleic acid (Cl8:3).
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REPLACEMENT OF AGAR BY GELATIN ENHANCES QUALITY OF RNA ISOLATED FROM
S CHIZ O SAC CHAR OM YCE S TAP ONIC US HYPHAE
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Mycelial growth is an important ability of fungi, which secures their survival and resistance under special circumstances. Filamentous
growth of the pathogenic yeasts is tightly connected to pathogenesis, a process -which can also be a good target of the fight against
them. Several studies have demonstrated that elimination or suppression ofmycelial growth resulted in a decreased or absent virulence
in, e'g., Candida albicans . Consequently, several studies now focus on understanding the molecular background of filamentous growth
and use transcriptomic analysis, an excellent method for identification ofgenes involved in mycelial growth. This method requires two
different states of the cells (yeast-phase and filamentous-phase) and high qualrty RNA. A basic problem involved in these experiments
is how to culture yeast cells and hyphae under the same conditions. The majority ofthese studies cannot solve this problem and hyphal
growth is often induced by FBS (Fetal Bovine Serum) or higher temperature, while yeast cells are grown on standard medium. Thus,
this approach shows not just the differences between the yeast-phase and hyphal-phase, but also the effect of the inducer agents (e.g.
serum) as well, which produces questionable results. Another technical difficulty is that RNA isolation from hyphae is often difficult.
In our work, we used the unicellular dimorphic fission yeast" Schizosaccharomyces japonicus as model organism.
In order to eliminate the problem caused by the very different culture conditions ofthe yeast-phase and mycelial-phase, we used gelatin
as solidiSing agent. To improve the yield and quality of RNA we removed the hyphae tips from the media and submitted them to RNA
extraction. The quality control of the RNAs showed that the samples isolated from gelatin plates were not degraded and yielded a good
amount of RNA, in contrast to the samples isolated from hyphae grown on agar plates, which were highly degraded and yielded a lower
RNA concentration. In summary, we found that gelatin was a good substituent for agar and enabled us to use the same culturing
conditions for breeding ofyeasts and hyphae.

SZEGED MICROBIOLOGICAL COLLECTION: A HUNGARIAN MICROBIAL GENE BANK

T.luÁs Pepp

Departrnent of Microbiology, University of Szeged, Szeged, Hungary

Szeged Microbiological Collection is a member the World Federation of Culture Collections
(http://www.wfcc.info/ccinfo/index.php/collection/by_idl987); its main mission is to collect, maintain, identify, and characterize
bacterial, yeast and mold strains. Presently, the collection maintains 10426 isotates of more than 120 microbial gener4 which
correspond to 1387 bacterial and 9039 yeast and filamentous fungal strains. Strains with special environmental and agricultural origin
(such as producers of mycotoxin and other metabolites, plant pathogenic microbes, strains causing postharvest decay, as well as
biocontrol, bioremediation and bioaugmentation agents) constitute a valuable part of the collection. SZMC has significant sub-
collections ofthe members ofthe generaAspergillus, Fusarittm, Mucor, Mortierella, Penicillium, Rhizopus, Rhizomucor, Trichoderma,
Cryptococcus, Saccharomyces and Candida. The main body of our bacterial collection consists of strains isolated for soil quality
improvement, bioaugmentation and biocontrol studies (e.g. Bacillus, Pseudomonas and Streptomyces isolates). Strains are maintained
primarily by cryopreservation in deep (-80 'C) and ultra-deep freezers (-140 'C) and in liquid nitogen. Besides the maintenance,
molecular identification, and characterization of the strains, such as screening for metabolite and en4'me producing abilities, are also
carried out. ln the past decades, the collection has developed for an outstanding and valuable genetic resource, which can effectively
help the biotechnological, agricultural and food industrial research and development efforts.

ROLES FOR STWINTRONS (SPLICEOSOMAL TWIN INTRONS) IN ALTERNATIVE SPLICING
EVENTS IN ASPERGILLUS

Fnuzsn{e PÉNzEs, NoRBERT Ác, LEwNrr I({ItjulF4 MIcrnr FrpPrn, ERZ5ÉBET FEKETE

Departrnent of Biochemical Engineering, university of Debrecen, Debrecen, Hungary

In the primary transcript of nuclear genes, coding "exons" usually altemate with non-coding "introns". The latter intervening sequences
are precisely excised from pre-mRNAs by the U2 spliceosome, a complex RNA-protein organelle unique to Eukaryot4 to generate the
open reading frame by joining the exons. The resulting mature mRNA translates into the correct peptide product once exported from
the nucleus. Stwintrons ("spliceosomal twin introns") are complex intervening sequences where an "internal" U2 intron intemrpts one
ofthe canonical splicing motifs of an "external" IJ2 intron (viz. 5'-donor; 3'-acceptor; motif around branch point A) and consequently,
are removed by two consecutive standard splicing reactions. Nevertheless, position-conserved stwintrons are often present across whole
taxonomical fungal families or orders implying they are evolutionary stable rather than deleterious features. Originally, alternative
splicing was presented as a means to increase protein diversity in Eukaryota but more often it yields "dysfunctional" RNAs (not
encoding the correct peptide), which are usually degraded rapidly once transported to the cytosol to prevent their translation. We
investigated functional relations between genuine fungal stwintrons, and extant exon skipping and intron retention events. A donor-
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disrupted stwintron in a ubiquitous gene coding for a reticulonJike protein occurs broadly tnthePezizomycotina subphylum [, 2].
The stwintron is crucially involved in "skipping" the microexon behind it in certain species, lke A. niger and Neurospora crassa,by
using altemative 3'-splice sites for its intemal intron. This instance of altemative splicing thus yields two similar but different isomeric
proteins. A second instance of altemative splicing involves a branch-point motif-intemrpted stwintron found in l. nidulans. Orttrologue
genes in allied species speci$ a standard intron at the very same position as the internal intron of the A. nidulans stwintron, whose
removal is necessary to produce protein. However, subsequent excision of the new extemal intron eliminates the AUG start codon,
implying that it must be retained to deliver a protein. Here, stwintron excision may be crucial in post-fianscriptionally modulating the
steady state levels of the functional mRNd and its protein product

[l] Kavalecz et al. Sci. Rep. (2019) 9:9940 https://doi.org/10.1038/s41598-019-46435-x
[2] Ag et al. Sci. Rep. (2019) l0: 6022htrpstldoi.org/10.10381s41598-020-632394
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Introns (intragenic sequences or intervening sequences) are sequences that must be removed from primary transcripts to allow
translation into the proper gene product. Spliceosomal introns are unique to Eukaryota and their excision requires the action of a highly
specialized organelle, the U2 spliceosome. The origin of spliceosomal introns - presently disseminated across eukaryotic genomes at
densities of 4-8 introns per gene - remains a vexing mystery. We study fungal stwintrons (spliceosomal twin introns) as model systems.
These are unconventional intervening sequences where one U2 intron interrupts one of the canonical splicing motifs of another U2
intron: In a [D1,2] stwintrorq the internal intron is integrated in the S'-donor of the external intron between nucleotides (nt) 1 and2.
Stwintron excision typically requires consecutive splicing reactions, with an identifiable splicing intermediate. We have previously
described that stwintrons can emerge by the appearance of a new intron within a pre-extant intron or by the inÍonisation of exonic
sequences [1, 2]. Here we report the identification of more than 20 [D1,2] stwintrons in the genome sequences of two strongly related
endophytic fungi (NCBI WGS database) that are highly similar in sequence. We experimentally verified the splicing intermediate of
the double excision of 23 of them in one of these two fungi. These recently proliferated, structurally highly related "sister stwintrons"
reside in 23 genes of highly diverse size, predicted function and intron-exon structure. There is no bias for phase or localization of
sister stwintrons which, with one exception, all appear at newly occupied intron positions. On the other hand, a stand out characteristic
of sister stwintrons is the presence of two copies of a lO-nt palindromic sequence located roughly halfway the internal intron and
halfinay the external intron. Somewhat surprisingly, we also identified (and experimentally verified) 10 canonical U2 introns with
striking sequence similarity with the 5' half of the internal intron of the sister stwintrons and the 3' half of their extemal intron. These
..solo sister introns'' constitute a more homologous group of new intervening sequences which appeaÍ to have formed from sister
stwintron ancestors by the deletion of the central sequence between the two palindromes, retaining only one copy. We thus established
the existence of a completely new mechanism by which spliceosomal introns can form at the genome (DNA) level.
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Aspergilli a well-known group of molds producing main mycotoxins contaminate agricultural products. Soil is the natural habitat for
A. tlans, and aflatoxin Bl production is considered to give a fibress advantage in that environment. Aflatoxins are produced by as
much as 16 species, most notably by A. flavus andA. parasiticus;however, the selective forces that maintain the polymorphism of non-
aflatoxigenic and aflatoxigenic colonies of A. Jlavus are mainly unknown. A wide rarge of Aspergillus spp. produces the aflatoxin B 1
precursor sterigmatocystin, which is also a carcinogenic compound. The neurotoxic cyclopiazonic acid is an indole-tetramic acid
produced by 13 species in Aspergillzs section Flavi. It inhibits endoplasmic reticulum calcium ATPases at nanomolar concentrations
and, therefore, it is an inducer of cell death in plants. Usually, cyclopiazonic acid and its derivatives are aflatoxin B1 concomitant
mycotoxins. The cyclopiazonic acid serves as a critical pathogenicity factor that enables the saprophytic lifestyle of A. tlavus.
Tremorgenic mycotoxins (e.g., aflatrem) got low respect but these are also having critical veterinary significance as they are causing
tremor of the grazing animals. Hereo we collected recent knowledge on the possible role and fate of these secondary metabolites.
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