
Volume 55(1):197-212, 2011 
Acta Biologica Szegediensis 

http: / /www.sci .u-szeged.hu/ABS 

Functional characterisation of AnHMGB-A and AnHMGB-B „high mobil ity 
g r o u p " prote ins of Aspergillus nidulans 
Zoltán Karácsony 

Depar tmen t of Microb io logy, University o f Szeged, Szeged, Hungary 

Aspergillus nidulans is an importan! modell-organism, many metabolic and regulation pathways and the genome sequence of this organism 
is known. The two proteins of our interest arc members of the ..high mobility group B" protein family that are present in both lower and 
higher eukaryotes.These proteins affect the expression of various genes on chromatin. Due to their DNA and protein binding ability they 
have an effect on the stability of chromatin-remodelling and transcription-initation complexes on chromatin. 

Our main goal was to explore the phsyological role of AnHMGB-A and AnHMGB-B proteins. We deleted the coding sequences of the 
two proteins from the genome and constructed single and double deleted mutants that were subjected to various experiments to compare 
their phenotype to the wild type (wt). 

The mycelia of AAnhmgB-A strain showed decrased growth rate, abnormal shape of cell wall and altered osmotic tolerance in comparison 
to the wt. Abnormal distribution of reactive oxygen species within the mycelia (central location for mutant and peripheric for the wt) was 
observed by nitro-blue tetrazolium staining that could result the decreased growth rate and compact growing of the mutant. We observed 
decreased trehalose level of mycelia by thin layer chromatography (TLC) and HPLC analysis that could be accounted for the aberrant cell 
wall formation and the elevated osmotic sensitivity. 

In case of AAnlwigB-B strain we observed abnormal morphology of the mycelia, drastic decrcasement of viability of the asexual spores 
(52% in wt and 0.35% in mutant at 37°C) and increased sensitivity of the mycelia to oxidative stress. The spores of wild-type and mutant 
strains were subjected to metabolite analysis by GC-MS analysis that revealed a singinficantly lower level of xylitol and trehalose content 
in the deleted spores, which could explain the decresed viability. To lind out the reason of the oxidative stress sensitivity of mutants, SOD 
(superoxide-dismutase) content of deleted and wild-type strains were compared, and significant differences in relative ratio of SOD isoe-
nzymes were detected. 

The mycelia of double-deleted mutant showed nearly complete inhibition of growth in thermo-stress condition (at 42°C). To lind out 
the cause of the thermosensitivity. a comparative transcriptome sequencing was carried out by „Next Generation Sequencing" (NGS). The 
analysis process of transcriptom data are in progress. The preliminary results has already revealed that the mutant strain cannot maintain 
the expression activity of that of wt either at 37 or 42°C. It seems that the transcriptional discrepancies affect the whole chromatin in the 
mutant. For example, wt strain increases the transcription of 293 genes and decreases the transcription of 540 genes when temperature is 
shifted from 37 to 42°C. When these data are compared to that of the mutant we observed that out of the normally upregulated 293 genes 
in wt 52 genes were downregulated and 82 genes were overexpressed. Similarly, transcription activity changed in the downregulated popu-
lation of 540 genes, where 94 genes were upregulated instead of downregulation and 123 genes were significantly downregulated than that 
was observed in the wt. As a preliminary result of the NGS analysis the metabolic pathways leading to secondary metabolite production 
was assumed to be disturbed in the mutant. To prove our finding experimentally, the total metabolite composition of wt and mutant strain 
was monitored by TLC and we found that certain intermediate metabolic compounds are extremely accumulated in the mutant strain. We 
expect that several further experiments will be carried out on the basis of the results of the transcriptome analysis. In the future, we would 
like to purify the two proteins to carry out ..pull down" assays and DNA-binding experiments. The identification of the interacting proteins 
and DNA sequences would give a deeper insight into the function of the proteins at the molecular level. 
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As a consequence of their sedentary habit, plants are exposed to changing environmental conditions which may cause stress. A common 
effect of these abiotic stress factors is the rapid generation of reactive oxygen species (ROS) which are also found at very low concentrations 
in unstressed plants. Plants have evolved different enzymatic (SOD. POD, etc.) and non-enzymatic (ascorbic acid, phenols, carotenoids. 
etc.) antioxidants to reduce the amount of these potentially harmful agents. 

The elevated amount of ROS in plants is a signal of the antioxidant system being overwhelmed and is thus an important indicator of 
severe stress. Under these conditions, ROS are detectable directly, by a variety of modern biophysical methods. These, however, are not 
sensitive enough for detecting the ROS assumed to accompany moderate, acclimatory stress. Under these conditions, measuring changes in 
activity and quantity of the antioxidants is a widely used stress indicator in plant physiology. The aim of our work was to connect antioxidant 
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