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ABSTRACT 

The axial organ of the sea-star Asterias rubens is a primitive immune organ. The B-like cells, when 

stimulated by various antigens, produce antibody substances correlated with Ig Kappa gene. A candidate Ig 

kappa gene (IgK chain V-IV region S107B precursor) more convincing in term of genome was shown. 
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1. INTRODUCTION 

 A large number of investigations performed in the 

last few years, in our Laboratory, have provided evidence 

that the sea star Asterias rubens (echinoderma) posseses 

a primitive immune system with cellular and humoral 

responses functionally similar to those of the immune 

system of vertebrates. Recently kappa genes were 

discovered in the sea-star A. rubens (Leclerc  et al., 

2011) so that complement genes (Leclerc et al., 2013). 

The genomes obtained today are more credible than 

those carried out 2 years ago: We have tried to look for a 

candidate kappa gene which presents most homologies 

with a kappa gene of mammal. We had discovered 

mainly in (Leclerc et al., 2011) 3 candidate Igkappa 

genes showing 250 nucleotides each.  

 We now present a “candidate Igkappa gene” in 

immunized sea-stars. 

 It seemed more sensible to look for this approach to the 

immunized sea stars than in the non-immunized sea stars. 

2. MATERIALS AND METHODS 

 Sea stars Asterias rubens were obtained from the 

Biology Institute (Gothenburg University). After 

immunization the axial organs were removed; RNA 

was extracted, using Trizol(Invitrogen) according to 

manufacturer instructions.cDNA was normalized 

using double strand specific nuclease essentially as 

described by (Zhulidov et al., 2004). cDNA was 

fragmented using DNA Fragmentase (New England 

Biolabs), according to the manufacturer’s instructions. 

After ligation of adapters for illumina’s GSII 

sequencing system, the cDNA was sequenced on the 

illumina GSII platform sequencing 1×100 bp from one 

side of the approximately 200 bp fragments. 

Sequences were assembled using Velvet (Zerbino and 

Birney, 2008). 

3. RESULTS AND DISCUSSION 

 Delmotte et al. (1986), antibody factor was isolated 

and purified. Leclerc (2000), it was shown that it 

presented homologies with human kappa-like.  

 Leclerc et al. (2011), the sea-star genome (Asterias 

rubens) was analysed, three Igkappa genes were 

described. In 2013 a”candidate gene” was discovered. It 

is advisable to see now, the following result, which 

constitutes the Fig. 1. 
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Fig. 1. Assembled transcript corresponding to Ig kappa chain V-IV region S107B precursor We verified that the gene just described 

was present in non-immunized sea stars 

 

4. CONCLUSION 

 These observations confirm that certain mammal 

structures are present in the immune system of the sea 

star. It is good to call back that, in mice, the gene: IgK 

chain V-IV region S107B modulates the” antigen binding 

expression”. 

 It is advisable to note in this DNA sequence 2 

immunoglobulin sites. This gene would play the role of 

primitive antibody. 

 The main acquisition of Echinoderms seems to be 

the cellular differentiation in two subpopulations of cells, 

ancestral to T and B lymphocytes and their interplay with 

phagocytes resulting in the synthesis of specific humoral 

primitive antibody (Leclerc et al., 2011; Leclerc, 2000) 

  Although all efforts to find a primitive form of 

immunoglobulin in sea-urchin genome (Leclerc, 2012) 

have been unsuccessful, it is the first time, we present 

arguments indicating that vertebrate immunoglobulin 

Kappa gene is present in an invertebrate and 

Deuterostomes. 

 We envisage to isolate this gene which could be 

beneficial in the domain of Immunotherapy. 

5. REFERENCES 

Delmotte, F., C. Brillouet and M. Leclerc, 1986. 

Purification of an antibody-like protein from the 

sea star Asterias rubens (L.). Eur. J. Immunol., 

16: 1325-1330. DOI: 10.1002/eji.1830161103 

Leclerc, M., 2000. Human kappa-like expression in 

the axial organ of the sea star Asterias rubens 

(Echinoderma). Eur. J. Morph., 38: 206-207. 

PMID: 10916174 

Leclerc, M., 2012. Cell-mediated immune responses 

in the sea star Asterias rubens. Am. J. Immunol., 

8: 78-83. DOI: 10.3844/ajisp.2012.191.195  

Leclerc, M., N. Kresdorn and B. Rotter, 2013. 

Evidence of complement genes in the sea-star 

Asterias rubens. Comparisons with the sea urchin. 

Immunol. Lett., 151: 68-70. DOI: 

10.1016/j.imlet.2013.02.003 

Leclerc, M., S. Dupont, B. Hernroth, N. Krezdorn and 

B. Rotter et al., 2011. Evidence of Kappa genes in 

the sea-star Asterias rubens (Echinoderma). 

Immunol. Lett., 138: 197-198. DOI: 

10.1016/j.imlet.2011.01.016 



Michel Leclerc et al. / American Journal of Immunology 9 (3): 75-77, 2013 

 

77 Science Publications

 
AJI 

Zerbino, D.R. and E. Birney, 2008. Velvet: Algorithms 

for de novo short read assembly using de Bruijn 

graphs. Genome Res., 18: 821-829. DOI: 

10.1101/gr.074492.107 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Zhulidov, P.A., E.A. Bogdanova and A.S. Shcheglov, 

2004. Simple cDNA normalization using kamchatka 

crab duplex‐specific nuclease. Nucleic. Acid. Res., 

3: 32-37. DOI: 10.1093/nar/gnh031 

 


