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ABSTRACT 
     Annexin is the common name for genes and proteins that identified as calcium-dependent phospholipid-binding 
proteins but recently has been recognized more complex set of functions for these superfamily of proteins in vesicle 
trafficking, cell division, apoptosis, calcium signalling, mineralization, crystal nucleation inside the extracellular 
organelles-matrix vesicles (MVs) and growth regulation. 
     In the present work Aureobasidium pullulans strain PRAFS8 genomic DNA was extracted and using designed 
primers from highly conserve region of  anexxin genes of Aspergillus fumigatus and Aspergillus niger a 800 bp PCR 
product obtained from degenerated PCR. The 800 bp PCR product was gel purified and cloned into E. coli Top-10F´ 
(Stratagene) using the pGEM®-T easy vector system (Promega) and standard cloning procedures. From grown 
transformed E. coli Top-10F´ cells, pGEM®-T easy vector was extracted and the presence of expected insert into 
plasmid, was confirmed by digestion of plasmid by Eco R1 restriction enzyme. Gel purified 800 bp band was 
sequenced and submitted at NCBI gene bank with accession No.: AY848856. A phylogenetic tree for obtained partial 
gene of annexin was drawn using bioinformatic software in order to understanding the evolutionary relationship of 
annexin genes between some microrganisim. Also southern analysis of 800 bp PCR product using digoxigenin 
labeled probe with DIG-High Prime DNA Labeling kit (Roche) demonstrated the probability of two copies of 
annexin genes existence in the A. pullulans genome. 
     In conclusion this work fro first time was presented the presence of annexxin gene in yeast like fungi and this 
result is important due to exist of this superfamily of genes in moulds but not in yeasts. 
     We emphasize for future additional work to clone and sequencing the full length of annexin gene(s) from A. 
pullulans and also additional studies for this gene expression and annexin mRNA transcription to understand the 
effective factors for expression of annexin. 
Key words: Annexin, Gene, Sequencing, Aureobasidium pullulans  

 چكيده
آنكسين عنواني عمومي براي ژنها و پروتئين هاي وابسته به آلسيم و متصل شونده به فسفوليپيدها است آه البته اخيرا مجموعه اي از اعمال حياتي 

 .براي آنها شناسايي شده است... مانند دخالت در حمل و نقل وزيكول ها، رشد و تقسيم سلولي، آپوپتوزيس و
 NCBIاي اين آنگره، توضيح شناسايي، ايزوالسيون، آلونينگ و سكوانسينگ بخشي از ژن آنكسين و ثبت آن در بانك ژني در پژوهش ارائه شده بر

اياالت متحده امريكا از قارچ شبه مخمري اورئوبازيديوم پولولنس مورد نظر است آه شناسايي وجود اين ژن درقارچ شبه مخمري اورئوبازيديوم 
جود ژن آنكسين در مخمرها و شناسايي وجود قبلي آن در قارچهاي آپكي، عالوه بر اهميت اصل شناسايي ژن آنكسين در پولولنس با توجه به عدم و

قارچ شبه مخمري اورئوبازيديوم پولولنس از نظر منشا پيدايش اين ژن در سلسله قارچها به طور اخص و از نظر فيلوژني اين ژن در موجودات زنده 
 . زيادي دارد آه شرح آن در مجال تنگ خالصه مقاله نمي گنجدبه طور اعم اهميت بسيار

  آنكسين، ژن، تعيين توالي، اورئوبازيديوم پولولنس: واژه هاي آليدي
 
INTRODUCTION 

      Basically annexins have been identified and introduced of as calcium-dependent 
phospholipid-binding proteins (Moss SE & Morgan RO. 2004) but recent investigation 
confirmed a more complex set of functions for these superfamily of proteins in vesicle 
trafficking, cell division, apoptosis, calcium signalling, mineralization, crystal nucleation inside 
the extracellular organelles-matrix vesicles (MVs) and growth regulation (Gerke V & Moss SE. 
2002). Moreover there is hypothesis about fitting of annexins into the complex molecular 
machinery that regulates the actin cytoskeleton as a malleable framework of polymerised actin 
monomers. 25 From this point of view there are some suggestion and evidence about 
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contribution of these proteins in pathological. consequences and sequelae of human disease such 
as cardiovascular disease and cancer. Also many patients who present clinically with 
autoimmune-like pregnancy complications have antibodies against annexin V, 
phosphatidylserine, or other appropriate antigens (Hayes MJ & Moss SE. 2004). Annexin 
ubiquitous superfamily consist of from more than a thousand proteins on different species of 
eukaryotic phyla cell types, but any kind of annexins did not isolated from prokaryotic phyla 
and interestingly form yeasts as eukariotic cells. At the same time, it is notable that numerous 
isolation of annexins proteins and genes has been identified from different species molds as 
fungal cells (Morgan RO & Pilar Fernandez 1997, Smith PD & Moss SE. 1994).  
Aureobasidium pullulans is a ubiquitous saprophyte with medical and agriculture importance 
and also biotechnological applications. This yeast like fungous has been classified among 
dematiaceous (feo) fungi because of its ability to generate a dark, melanin-like pigment that 

accumulates in the fungal cell wall. 43 This fungi can be easily isolated from the phyllosphere 
and from plant residues, soil, wood, air, and even surface of stone. Also its isolation from 
clinical samples is normally considered as a  environmental contaminant. Of the 14 species of 
Aureobasidium known to date, A. pullulans is the best known to medical mycologists, since it 
has been indicated as a rare etiologic agent of pheohyphomycosis, mycetoma, keratomycosis, 
fungemia, systemic mycosis particularly in immunodeficient patients, peritoneal sepsis, and 
dermatological infections (Rolston K. 2001). 
With regard  to differences on present of annexin between yeasts and moulds and due to 
important role of these group of proteins in cell physiology present assay carried out for 
detection, isolation, cloning and sequencing of partial annexine gene(s) in this yeast like 
fungous. 
Materials and Methods 
     For the production of A. pullulans blastospore, fungous were grown at 25° C for 5 days in 
Vogel’s modified media (1% w/v glucose replaced sucrose) and for growth of fungous on solid 
media A. pullulans was grown on modified Vogel's medium as described above, except that the 
medium was solidified with 1.5% agarose (Luca Meyer).     
     For fungal genomic DNA extraction approximately 1.4 g of mycelium (wet weight) from 18 
h (mid-log phase) liquid cultures was harvested by filtration, washed with ddH2O twice and 
squeezed gently to remove excess liquid. Harvested mycelium were immediately frozen in 
liquid nitrogen, and if not required immediately, stored at –80°C. Genomic DNA was extracted 
and quantified using a modified version of the method described by Griffin et al. (2002). 
     Degenerate PCR 
       Forward and reverse degenerate primers for annexin gene were designed from highly 
conserved regions of amino acids from an alignment of the translated sequences of annexin gene 
from some other fungi. 
       PCR was performed in ready-made reaction tubes containing 1.5 units either Taq or Expand 
DNA polymerase, 10 mM Tris-HCl (pH 9), 50 mM KCl, 1.5 mM MgCl2, 200 μM of each dNTP 
and stabilisers, and BSA in a 25 μl final volume (Amersham Pharmacia Biotech) including 
target DNA and designed primers.  
     Digestion of DNA was carried out using restriction endonucleases (Boegringer Mannheim) 
and the appropriate 1x buffer, usually in a volume of 10 μl.  
     The blue/white selection was carried out on ampicillin agar plates containing 0.0265 mg.ml-1 
X-gal (prepared as a stock solution at 400 mg ml-1 in ddH2O) and 0.3 mg ml-1 Isopropyl β-D-
thiogalactopyranoside (IPTG, prepared as a 50 mg ml-1 stock solution in formamide). 
     For the rapid screening of recombinant transformants, plasmid DNA was prepared from 
cultures using the boiling method of Holmes and Quigley (1981). When a particularly clean 
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plasmid preparation was required (e.g. for sequencing or subcloning), plasmid DNA was 
prepared using a QIAprep Spin Miniprep kit (Qiagen).  
Southern Analysis 
      Southern blotting was carried out and result of southern demonstrated the probability of two 
copies of annexin genes existence in the A. pullulans genome.  
DNA Sequencing and sequence analyzing 
     All DNA products that required sequencing were cloned using the pGEM®-T easy vector and 
sent either to MWG or Lark Technology for automated sequencing.  
     A range of web-based bioinformatics tools were used for analysis of DNA and protein 
sequences including BLASTP, BLASTN and BLASTX and EXPASY translate tool. A 
phylogenic tree was constructed using the http://prodes.toulouse.inra.fr/multalin/multalin.html 
computer software using standard /default parameter values. 
Results 
     PCR with described conditions in material and method produced a clear product of ca. 800 
bp with A. pullulans genomic DNA which was the size of product predicted based on the 
genomic sequences of primers design sources. Also result of southern demonstrated the 
probability of two copies of annexin genes existence in the A. pullulans genome. 
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Fig. 1. Agarose gel electrophoresis of PCR products  
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Discussion     

Nucleotide Sequence Analysis 
     The nucleotide sequence of the cloned partial gene revealed an 800 bp without any intron 
that encodes a 264-amino-acid protein.  
     In obtained partial sequence we were able to recognize three TATAA-like box 68 at position 
576 (TATAT), 590 (TTATA) and 672 (TTATAT) bp (red highlighted sequences) and three 
CAAT (CAAT box) at positions 626, 698 and 706 (blue italic highlighted CAAT, CAAT and 
CAAAT respectively). However in obtained partial sequence we could not found 5’ and 3’ 
intron(s) flanking sequence, GTATGT and CAG respectively, and consequently the presence of 
any intron and its consensus TACTCAC sequence that amongst those commonly found in 
fungal intron(s). Here, we should postulated that annexine genes are not intronlees genes and 
usually in full length of annexine genes there are intron(s) therefore,  probable intron(s) may be 
located at undefined part of this gene.  Poly (A) sequences and also either predicted start or stop 
codon and CT rich sequence before start codon therefore; we were not able to hypothesized the 
C- and N terminal of peptide. Three possible CREA binding sites (5'-[G/C][C/T]GG[G/A]-3') 
were present at positions 58, 437 and 747 bp (under lined green sequences) in the nucleotide 
sequence of motif suggesting significant carbon catabolite repression of annexin gene and 
deacylase activity can affected at different carbon sources.  
     Also no binding site was found for the transcriptional regulator PacC that regulate gene 
expression in response to external pH (GCCARG) suggesting annexin gene is not PH regulated. 
      Analysis of the obtained sequences for presence of GATA sequences which are recognized 
by the AREA nitrogen repression transcription factor did not show this element therefore, 
according the obtained sequences would not appear to be under nitrogen repression but full 
length sequencing of gene and also more studies on the expression level under strong 
(ammonium) and weak (nitrate) nitrogen repression would need to be conducted to confirm this.  

Phylogenetic analyses 
      Phylogenetic analysis of sequences was constructed using the 
http;//prodes.toulouse.inra.fr/multalin/multalin.html computer software and phylogentic tree 
was drawn (Fig. 4) after multiple alignments of selected annexin sequences of some fungi. 

 
Fig. 3. The tree shows that annexin and potential annexin analogus are contained in a large 
cluster of annexin super family in eukaryote.       
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Nucleotide Sequence Accession Number 
     The nucleotide sequence reported in this paper has been submitted to NCNBI GenBank 
under accession number: AY848856.  
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