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Glycoblotting Method and Glyconanotechnology
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Glycoconjugates are highly complicated biopolymers composed of glycans covalently conjugated with
various biomolecules such as proteins and lipids. Whole glycan chains of glycoproteins and glycosphin-
golipids found in serum and cell surfaces have been demonstrated to be much more abundant than that
estimated. Interface between intestinal commensal bacteria and intestinal epitherial cells seems to be
a platform for the interaction between glycoconjugates and lectins (carbohydrate recognizing proteins).
The glycan-lectin interaction is a crucial step in the intestinal immune system. For example, antigen
presenting cells, dendritic cells and macrophages, control innate immune responses through the recog-
nition of a variety of pathogen-specific glycans by TLRs in collaboration with many C-type lectins (pat-
tern recognition receptors) such as DC-SIGN, Siglecs, MGL, Dectin-1, and so on. Since many pathogens
also express envelope proteins recognizing glycans on the host cells surfaces, it is considered that gly-
can pattern recognition might be an essential and interactive mechanism from both sides.

Recently, we revealed by glycoblotting-based glycomicsl’2> of PPRs gene knock-out mice that metab-
olism and homeostasis of serum glycoproteins appear to correlate significantly with expression profiles
of PPRs such as Dcir, Mincle, SignR1, or SignRS3> In addition, ganglioside GM3 deficient cells, GM3S
(—/—) mouse embryonic fibroblast (MEF), lost various N-glycans bearing sialic acids as well as GM3
and related glycosphingolipids, indicating that the single genetic damage in the GM3 synthetic enzyme
influences N-glycome in the glycoproteins synthesized by different glycosyltransferases4>. These results
show that individual glycomes might be influenced greatly by the expression of other glycoconjugates
involving a similar glycan structures and lectins/PRRs recognizing these molecules as functionally equiv-
alent “glycotype”.

Phosphorylcholine self-assembled monolayers-coated quantum dots (PCSAM-QDs)> 6

are novel class
of fluorescent nano-scaffold to display various glycans and glycoconjugates because nonfouling nature
of PCSAM-QDs abolishes non-specific adsorption of abundant proteins in serum and cell lysate. It is
likely that PCSAM-QDs become nice tool for monitoring distribution and functions of intestinal epithe-
rial cells surface PRRs. I would like to introduce new methods and approaches to accelerate the inves-
tigation of glycoconjugates and carbohydrate recognizing proteins related to intestinal immune systems.
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