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Expression and purification of domain-specific recombinant embigin proteins using
Brevibacillus in vivo cloning system

Keiko Ichihara-Tanaka

Abstract

Embigin is a cell surface transmembrane glycoprotein belonging to the immunoglobulin (Ig) superfamily.
Embigin is reported as the cofactor of monocarboxylate transporter 2, and described as the modulator of
nuromuscular junction formation, but its function is not fully understood. In addition, it is not known what
proteins are associated with embigin in the cytoplasmic region. To elucidate the molecular interaction of
membrane protein with other proteins, domain-specific recombinant proteins are widey used, because the whole
molecule of transmembrane protein is hard to purify.

As previously reported, the recombinant embigin protein containing I-set domain (rEmb55) was successfully
produced using expression vector pNC-HisT with brevibacillus expression system, but the yield was low
compared to the other proteins reported. Recently Brevivacillus in vivo cloning (BIC) system has been
developed. Taking advantage of four liniarized expression vectors encoding the different signal sequence, high
expression clones can be easily screened, because combination with the appropriate signal sequence is essential
for the effective secretion of proteins outside cells. In this study, the author have made two recombinant embigin
proteins with a histidine tag sequence with brevibacillus expression system. One contains the I-set domain, and
the other contains the cytoplasmic domain.

In the case of the I-set domain, the most effective secretion signal was pBIC4, the same sequence as pNC-
HisT. The yield of rEmbS55 BIC was similar to rEmbS55 as reported. During the bacterial culture and protein
purification, rEmb55 BIC could well make degradation. This instability is likely the reason for the low yield.
In the case of the cytoplasmic domain, pBIC3 expression plasmicd (clone BIC3-8) was the highest level.
From the culture of BIC3-8 in the 100 ml 2SY medium rEmb_Ct protein was yielded at 20 mg after column
purification.

In conclusion, although the BIC expression system is a convenient tool for the production of domain specific
recombinant proteins, the amount of protein yield is likely to be affected by the amino acid composition and/or

structural stability of the polypeptide itself.

Keywords: embigin, Brevibacillus choshinensis, recombinant, expression, purification, brevibacillus in vivo

cloning method



