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Immune system is very important to protect our body from pathogens. 
Immunoglobulins (Igs) are one of the very important molecules in immune system. To 
understand when mammalian specific Igs and their receptors evolved in evolution, we
have selected platypus (Ornithorhynchus anatinus) as a model organism. Igs found 
only in jawed vertebrates and the complexity of the adaptive immune system has 
increased gradually during vertebrate evolution. The effector functions of the Igs have 
separated into different Ig classes, which thereby increased the regulatory potential of 
the immune system. Each effector function could thereby be regulated individually. 
The first branch of the mammalian tree that separated from the other extant lineages-
the monotremes, already have all major isotypes that are seen in placental mammals. 
Monotremes are egg-laying mammals, which most likely have diverged sometime 
around 210 million years ago from the lineage leading to marsupials and placental 
mammals. They are only represented by three extant species, platypus and two species 
of ant-eaters, the echidnas. The platypus has been shown to express IgM, IgG1, IgG2, 
IgA1, IgA2, IgE, IgO and IgD. These findings show that all major isotypes seen in 
humans and mice already were present, 220 million years ago, before the separation 
of the monotremes from the other mammalian lineages. In addition, neither IgG nor 
IgE have been identified in reptiles, amphibians or birds and are thus probably unique 
for mammals. The increase in the number of different Ig isotypes during vertebrate 
evolution has most like been accompanied by a similar increase in isotype specific 
receptors. Humans and mice have a complex set of Fc specific receptors (FcR). There 
are three major types of FcR for IgG- FcγRI, FcγRII and FcγRIII, one high affinity 
receptor for IgE (FcεRI) and one receptor for IgA (FcαRI). In humans all FcR-alpha 
chains are 2 domain structures except for FcγRI which contains 3 extracellular Ig like 
domains which is high affinity receptor for IgG. When we recently started to look at 
the presence of different FcR in the platypus we observed only find 3 domain FcRs
and no homologue to the 2 domain receptors (FcαRI, FcεRI) found in marsupials and 
in mouse and man. We have given names for these receptors are FcγRI (A), FcγRI (B). 
Later two domain receptors were identified FcγRI(C) and FcγRI (D). Specific primers 
have been designed for these sequences and PCR was performed using Spleen cDNA 
of platypus. The products obtained were then cross checked for correct size by 
running them on 1.2% agarose gel and then were inserted into plasmids and 
transformed into bacterial cells. Plasmid isolation of the transformed cells was done 
and the presence of insert sequence was checked using agarose gel electrophoresis. 
The positive clones were used for plasmid isolation. The isolated and purified 
plasmids were transfected into HEK 293 cells. These transfected cells secrete the 
protein into the media. We could only successfully isolate FcγRI (C). A similar 
approach was done with Fc part of platypus Igs- IgA1, IgA2, IgG1, IgG2 and IgE. 
These Igs were purified from the media and protein estimation was done. But we 
could not purify FcR protein from the media because cells didn’t produce this protein. 
Which may be due to low expression levels of these FcRs. So, we couldn’t find the 
specific interaction between FcγRI (C) and the different Igs.


