[image: image1.png]


[image: image2.png]


SOUTHBOHEMIAN UNIVERSITY

České Budějovice
FACULTY OF AGRICULTURE
CZECH REPUBLIC

MEDICAL UNIVERSITY

INNSBRUCK
INSTITUT OF PATHOPHYSIOLOGY
AUSTRIA
                                   FINAL REPORT

                                                             of the project

Analysis of Genetic Regulation of Thyroiditis

for 

Action

 Czech Republic – Austria

submitted by 

Jindřich Čítek

 University of South Bohemia, Czech Republic

 Karel Hála

 Medical University of Innsbruck, Austria

České Budějovice, Innsbruck

December 2003

I. Introduction

         The spontaneous autoimmune thyroiditis in chicken is an animal model of Hashimoto thyroiditis in man. Hashimoto thyroiditis is an organ specific autoimmune disease affecting people of all ages with peak occurrence in women of 40 years of age. The etiology is still unclear, nevertheless the essential role of genetic disposition has been confirmed repeatedly. It is difficult to describe the genetic regulation of the disease in man due to the many aspects like small number of offspring, long generation interval, or missing data in a family tree. For nearly 40 years, chickens of the Obese strain (OS) with spontaneous autoimmune thyroiditis (SAT) have been used as an animal model. OS chickens develop SAT shortly after hatching. 

     The goal of this project was to compare the sequences of the chicken clones, isolated from mRNA of thyroids of 3 days old OS chickens, with the published sequences of genomes with the aim to detect similar sequences. The methods of comparative genomics can help us to recognize gene(s) responsible for the genetic regulation of the thyroiditis. The long-term aim of the research is to understand better the onset and the regulation of human Hashimoto disease.

    The project followed previous research done on the Medical University of Innsbruck incl. one project carried out recently in co-operation with the University of South Bohemia. The results of this former collaboration have been published (D.Vasicek, K.Vasickova, P.Kaiser,  R.Drozenova, J.Citek, K.Hala: Immunogenetics 53: 776-785, 2001).

II.     The results of the research 

     In previous research, the total number of 3 genes regulating the SAT was determined, one of which, regulating susceptibility of the thyroid gland to autoimmune attack, is recessive (Vašíček et al., 2001). The aim of this study was to understand the molecular regulation of these processes. Healthy CB inbred strain birds were used as controls. We used suppression subtractive hybridization (SSH) to obtain clones of genes that are different or differentially expressed between affected (OS) and healthy (CB) chickens. For SSH, RNA was prepared from thyroid lobes of 3-days-old OS and CB chickens, respectively. A subtracted cDNA library from OS and CB thyroids was generated and used for differential screening. DIG labeled subtracted mixtures from OS and CB thyroids, respectively, were used as hybridization probes. All clones showing negative signals after differential screening probably represent differentially expressed (2-5 times) transcripts between OS (SAT affected) and CB thyroids. More than two hundred clones were selected after this screening, sequenced and database–searched using BLAST.

     In this project, the sequenced clones have been further compared with the published sequences in the same and further databases.   
     The sequences submitted to the database of National Center for Biotechnology Information (NCBI) were successively compared with sequences in different databases, namely with NCBI (http://www.ncbi.nlm.nih.gov) and University of California Santa Cruz (http://genome.ucsc.edu). Both databases are often used by geneticists to compare own sequences with the submitted ones, it enables finding of similar sequences in the same species or inter-species comparisons. When the matched sequence in the database is a known gene, you can characterize your sequence. Comparing different species, finding of genes is able due to the fact of between-species conservation of genomes. In our research , the advantage of chicken is the high degree of conservation to man.

     In the NCBI database, the sequences of all contained species were compared with our sequences in FASTA format. Comparing nucleotide sequences the program Standard BLAST has been used, the algorithm finds similar sequences by generating an indexed table or dictionary of short subsequences called words. Out of our 203 clones, we have found 147 clones with gene match. 54 clones were found to match with no-gene sequences in the database (sequences in bacterial artificial chromosomes, sequences in chromosomes without known function etc.), 2 clones remained without match. In this database, 21 matches were with genes having relation to the thyroid gland in different species.

     The genes found by comparing with the database could be divided into a few groups. In the group cell signaling communication were 22 OS specific and 7 CB specific clones, respectively. In the group gene protein expression 11 OS specific and 8 CB specific clones, in cell division and DNA synthesis 7 OS and 5 CB specific, in the group cell structure and motility 5 OS and 7 CB specific, in the group cell organism defence and homeostasis 7 OS and 1 CB specific, in the group metabolism 8 OS and 8 CB specific, and in the group viral genes 5 OS and 1 CB specific. Some clones have been presented in more than one group, some have remained unclassified. The dividing into groups facilitates next analyse of genes differentially expressed in OS and CB chicken lines, namely focusing on the genes having potentially impact on the onset of a disease.

     In the UCSC database, the chicken sequences were compared with the  human ones only. That is why only 61 clones with known gene were found, in total 157 known genes. Clones with matched mRNA or unspecified alignment were 21, clones without match were 121. The results in detail are at applicant upon request.

     The matches both in NCBI and UCSC  revealed genes with different functions. Because the sequenced clones are of OS or CB origin, the differences in expressed genes are correlated with phenotypical differences between diseased and healthy animals, this can be next step in the analysis of the genetic regulation of SAT in OS chickens. The results are prepared for publication.          

III. Pedagogical and other aspects of the projects

      Prof. Dr. Hála gave lectures for students of the University of South Bohemia. The project joined research capacities and know-how of both Institutes.

IV.  Conclusions

     On the basis of done results, the work was carried out according to the project. Applicant Doc. Čítek carried out the screening of the databases with specific chicken sequencies. The results will be published and used in next research. Prof. Hála gave lectures in both Agricultural and Pedagogical Faculty of the University of South Bohemia. 

     The support given by Action contributed to the development of scientific and pedagogical cooperation between Southbohemian University of České Budějovice and University of Innsbruck. 

Jindřich Čítek                     Karel Hála
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