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ABSTRACT

Carbohydrates are ubiquitous in our life --- food, clothes, houses, furnitures, diseases and medicine.
We are most familiar with glucose, fructose, sucrose, and lactose which are important for our energy
supplies. However, do you know stones of the Great Walls of China were glued with carbohydrates
such as glutinous rice? The Zealander Castle in Tainan was also glued with glutinous rice paste.
Many human diseases such as AIDS, TB, influenza, cancers etc. are based on interactions involving
carbohydrates. Blood groups such as types A, B, AB, and O are determined by different carbohydrate
groups. Interestingly, native Americans and some South Pacific islanders contain only 1~2% of blood
group B but Asians and Europeans contain 20~40% of type B group.

There are also other blood groups, but also based on the carbohydrates structures. For example, Lewis-
type blood groups can affect infectious and inflammatory diseases. Biological interactions involving
carbohydrates often requires more than single sugars. Biologically important carbohydrates are often
expressed as branches. Recognition of carbohydrates must deal with intricate branched structures of
carbohydrates. Carbohydrate-binding proteins (lectins) typically prefer clustered carbohydrate
structures. For instance, our study found that intravenous infusion of radio-labeled hexa-valent
lactosides to animals resulted in nearly exclusive accumulation of radioactivity in the liver, which
may be used to target liver cancer and/or inflammatory diseases. HIV and influenza infections heavily
depend on recognition of cell surface carbohydrates terminated with sialic acid in different linkages.
Delineating the carbohydrate-lectin interactions could drastically improve diagnoses and therapies of

many diseases.
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ABSTRACT

Siglecs, sialic acid-binding immunoglobulin-like lectins, belong to a family of immunoglobulin (1g)-
like lectins, which contain two or three unique domains. All Siglecs have at least 2 domains including
an extracellular domain with variable (V) and constant (C)-set immunoglobulin (lg) regions, and a
transmembrane domain. Most of the Siglecs (Siglec 2~12, 17, E, F and G) with three domains
including intracellular tyrosine-based inhibitory motif (ITIM) associated with Src homology 2 (SH2)
tyrosine phosphatases (SHP1/2) usually deliver an inhibitory signal. Certain Siglecs (Siglec 14, 16
and H) containing no intracellular domain carry certain basic amino acids in transmembrane domain
coupled with intracellular tyrosine-based activating motif (ITAM) for cell activation.

A dramatically diverse expression of Siglecs is found among mammals. The number of Siglec-
encoding genes has been correlated to lifespan of mammals, indicating its evolutional advantage on
acquisition of Siglecs in humans. Certain polymorphisms of Siglecs have been associated with
premature delivery, infection, schizophrenia, allergy, dementia or chronic obstructive pulmonary
disease. Siglecs mainly expressing on leukocytes could interact with cis- or trans-sialic acid (SA)
ligands for cell-cell and host-organism interactions on infections, inflammations (acute injury or
autoimmunity) and oncogenesis (antigen presentation or immunosuppression).

Amplifying or eliminating the SA-Siglec interactions is a promising strategy to treat cancers,
infections and inflammations, based on SA modifications in side chains or nanoparticle decoration,
and on the designs of Siglec antibodies in conjugation of drugs or toxins, or in bispecific modalities.
This article depicts functions and therapeutic targets of each individual Siglec and provides a

summary to target dynamic cascades of the SA-Siglec interaction in 5 different levels.



%% @#~71 B (Sheau-Ling Lee, Ph.D.)

Associate Investigator
Institute of Cellular and System Medicine, National Health Research Institutes
Zhunan Town, Miaoli County, Taiwan

Associate Professor (Joint Appointment)
Biotechnology Center, National Chung Hsing University, Taichung, Taiwan

RESEARCH OF INTERESTS:

Molecular and cellular identification of stem cell niche.

Function and regulatory mechanism of stem cell-niche interaction/communication.

Molecular and cellular events governing neurogenesis: neural stem/progenitor cell proliferation,
differentiation and migration, and their effects during neurodegenerative process.

The role and function of membrane-associated proteases in stem/progenitor cells mobility and stress
responses.

Neuroprotective and neurogenerative applications in neurodegeneration disorders.

ABSTRACT

Adult tissues harbor stem or progenitor cells that are responsible for tissue regeneration during injury.
These tissue stem/progenitor cells reside in specialized microenvironment termed “niche”. Stem cell
niches are created by a subset of differentiated cells and a rich milieu of extracellular matrix which
protects and supports stem cells allowing stem cells to manifest their unique intrinsic properties.
Changes of tissue stem cell niche have been seen to associate with diseases and aging. Signaling by
secreted factors and cell-cell contact communication have all been shown to be crucial regulatory
factors for stem cell. Many of the stem cell niche effectors are glycoproteins. This talk will review
some of the current knowledge on stem cell niche and discuss the role of a transmembrane protease

in brain neural stem cell and neurovascular niche.



