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c-DNA clones were constructed from chicken sternal m-RNA and screened for recognizing 
those m-RNA species the amount of which decreases during chondrocyte dedifferentiation. One 
such clone was used to screen a chicken genomic library and, furthermore, to deduce peptide 
sequences suitable for raising antibodies. Initial results on the genomic structure and on some 
biochemical and immunochemical properties are presented. 

Chondrocytes synthesize and secrete a variety of macromolecules which prov;de 
the structural framework for the biomechanical properties unique to cartilageneous 
tissues!. Chondrocytes maintained in culture change their morphology and alter 
their pattern of synthesis of extracellular matrix proteins. Most studied is the switch 
from synthesis of type II collagen to synthesis of type I and type III collagen2 • 

In order to analyse this process of dedifferentiation on a molecular level we con
structed c-DNA clones from chicken sternal m-RNA, screened a genomic library 
and also used the c-DNA to deduce peptide sequences which were suited as peptide 
immunogens after coupling to a carrier protein. 

EXPERIMENTAL 

In order to isolate m-RNA we used 6M-guanidinum hydrochloride and repetitive alcohol precipi
tation2 . Northern blot analysis, construction of genomic libraries, and radioactive labeling of 
c-DNA probes are described in detail by Maniatis et a1. 3 • Quantitation of m-RNA was carried 
out by means of the SI nuclease technique according to Berk and Sharp4. Selection of potentially 
immunogenic sites was based on criteria of hydrophilicity and hydrophobicity which is described 
by Walter and DoolittIes. The detailed description of the p550 clone is given in ref.6 • The peptides 
(II and 9 amino acid residues) were synthesized with an additional N-terminal Cys residue and 
coupled via MBS (N-maleimidobenzoyl-N-hydroxysuccinimide ester) to keyhole limpet hemo
cyanin (KLH). These conjugates were used for immunisation of rabbits. Immunoblot analysis 
and immunofluorescence studies were carried out according to published methods 7,8. 

.. Presented on the occasion of the 20th anniversary of the Institute of Rhellmatology in Prague 
(13 th of March 1986). 
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RESULTS AND DISCUSSION 

Chondrocytes were maintained in culture for prolonged times so that their dedifferen
tiation had proceeded to such an extent that the majority of cells had assumed 
a fibroblast like morphology 8. At several weekly time intervals m-RNA was isolated 
and analyzed by Northern blot hybridization using c-DNA protes specific for 
al(I), a2(I), and a newly constructed c-DNA clone, named p550. While al(I) and 
a2(I) specific m-RNA species increase with time in culture, the p550 clone recognizes 
a m-RNA species which decreases during the time of in vitro cuIture2 • Using Sl
-nuclease resistance as an experimental approach to quantify m-RNA by hybridiza
tion technique we determined the amounts of p550 specific m-RNA in various 
tissues at different gestational ages. As summarized in Table I, p550 specific m-RNA 
occurs abandontly in chondrocytes, tendons, and in calvaria of 12 day old chicken. 
Calvaria, however, show a significant decrease during development of the chicken 
embryo since p550 specific m-RNA is virtually absent in 19 day old calvaria. Little 
is found in parenchymal tissues such as liver or brain. Furthermore, it is surprising 
that neither the long bones nor the articular cartilage contains appreciable amounts 
of the p550 specific m-RNA. 

Using the p550 clone as a probe we screened a genomic library constructed from 
both sternal and calvarial DNA and found a number of overlapping clones which 
we used to establish the physical map of the p550 gene spanning a range of about 
28 kbp in length (Fig. 1). Since the size of the p550 specific m-RNA was determined 
by Northern blot analysis as 4·4 and 6·5 kb in length, the gene contains a number 
of introns which brings its coding capacity to about 20% (ref.6). At present we 
attempt to localize and to characterize the 5' end of the gene in order to analyse 

TABLE I 

Relative amount of p550 specific m-RNA 

Age of Amounts of Age of Amounts of 
chicken m-RNA Tissue chicken m-RNA Tissue 
(days) (days) 

- --- ---~-~-- ------------

Sternum 12 +++++ Tendon 16 +++++ 
16 +++-++ Articular 16 + 
19 +++++ cartilage 

12 +++++ Long bone 16 + 
16 +++ Brain 16 

19 + I Liver 16 

Calvarium 
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FIG. 1 

Physical map of the p550 specific gene 
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Immunoblot analysis of calvaria and sterna 
extracts. The bands were identified by reac
tion with synthetic peptide probes 

FIG. 3 

Immunofluorescence of chicken chondro
cytes maintained in an in vitro culture. The 
immunological reaction was specific to the 
use of antibodies directed against synthetic 
peptide probes. Magnification: 40 x 
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the regulating motifs which could account for the developmentally controlled and 
tissue specific expression of this gene. 

In the second line of experiments we raised antibodies against synthetic peptides 
the sequence of which has been deduced from the p550 clone and selected for poten
tially immunogenic sites by computer assisted analysis. Using immunoblot analysis 
of whole sterna and calvaria extracts we visualized with the peptide specific anti
bodies a protein band of an apparent molecular weight of 155000 (Fig. 2). This 
reaction could be completely suppressed by preincubation with the highly purified 
peptide demonstrating the specificity of the immunological response. The same 
antisera were used for indirect immunofluorescence studies of cultured mesenchymal 
cells. A thin intracellular network lights up which showed a close association with 
intermediate size filaments 9 (Fig. 3). It was clearly distinguishable from the tubuline 
and actin networks which constitute the two other cytoskeletal scaffolds. Again, 
the specificity of the reaction was demonstrated by preincubation with the purified 
peptide which completely suppressed the immunofluorescence staining with the anti
peptide antibody. Because of the size of the p550 coded protein and since the se
quences show no homology to any published DNA or protein sequence we assume 
that this protein belongs to the growing group of cytoskeletal associated proteins 
the function of which is still not clear as yet. Further studies on both the protein 
and genomic levels are required in order to establish its function which could be 
of importance for a better understanding of the tissue specificity and developmental 
control of genes expressed in mesenchyme. 
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