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RESEARCH INTERESTS:

Investigation of the role of Extract of Ganoderma lucidum (Reishi, or Ling-Zhi, a medical
fungus) polysaccharides (EORP), in T cells and in functions of regulatory T cells

Our previous studies indicated Extract of Ganoderma lucidum polysaccharides (EORP)
exerts immuno-modulatory functions. The regulatory T cells (Tregs) play a bi-functional regulation
between Thl and Th2, which potentially prevent autoimmune disorders including asthma (# %),
systemic lupus erythematosus (SLE,‘=za 44 j378), ~ rheumatoid arthritis (RA, %k Rz B & X),
psoriasis vulgaris (3z%). In addition, Tregs may exert anti- and anti-inflammatory. Our preliminary
results indicated EORP induces naive CD4'T cells into CD4'CD25"FOXP3" regulatory T cells,
which could inhibit effector T cells in vitro. Hence, we plan to investigate (1) Whether EORP is
able to stimulate Tregs, (2) does and how EORP-mediated Tregs involve in immunological
responses. Currently, using inflammatory bowel disease of mice model or other autoimmunity
animal models, we will further investigate the mechanism for the role of Tregs involved in EORP
alleviation of “autoimmune-like” diseases.
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The development of Extract of Ganoderma lucidum (Reishi, or Ling-Zhi) polysaccharides
(EORP) to an anti-cancer drug

Lung cancer as one of the most common cancers in Taiwan as well as in the world
represents a major public health problem (it is also listed as the number 1 cancer occurrence).
Currently, only parts of the drugs are useful to a sub-group of patients in lung cancer, the need to
develop an effective and drug in cure of lung cancer. At present, one of our projects is focused on
the inhibitory effects of extract of Ganoderma lucidum (Reishi) polysaccharides (EORP) on lung
cancer. The accumulated documents indicated that human immune system plays important roles in
the development of lung cancer. In the collaboration with Academia Sinica and biotechnological
industry, we plan to apply the functions of EORP-regulated immunity to investigate the function of
human immune system in the prevention of lung cancer. In essence, we will use lung cancer cells
including non-small lung cancer cells (NSLCC) bearing mice to examine the mechanism for EORP
inhibition NSLCC in vitro and in vivo.
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Cordyceps sinensis (Hirsutella sinensis) mediate signalings in the regulation of cytokines
expression

Cordyceps sinensis is considered as one of effective immune regulatory Chinese
traditional medicines. Importantly, Hirsutella sinensis (HS), a true anamorph of Chinese caterpillar
fungus was isolated from Cordyceps sinensis. Using the fermented HS mycelia as experimental
source, we examined the effects of HS on molecular, cellular and immunological aspects of
immune related cells including monocytes/macrophages and mice. In essence, we focus on pro- and
anti-inflammatory related cytokines expression (e.g., IL-1, IL-1Ra, IL-10, etc.) from immune cells
and mice animal model. In addition, we we’ll dissect the essential (key) components, e.g.,
polysaccharides, protein from HS, we will further investigate the immuno-modulator functions.
Hirsutella sinensis-mediated signal transduction in regulation of cytokines expression would aid
our understanding of Cordyceps-mediated human immunological activities.
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Application of molecular/cellular biology and biophotonic methods to investigate the role of
lipid raft/micro-domain in receptor-mediated signallings and immune responses

In our recent studies, we utilized instruments of biophotonic to investigate the roles of
lipid rafts in Reishi-mediated pro-inflammatory cytokine (prolL-1, IL-1) and anti-inflammatory
cytokine (IL-1Ra) production within macrophages. In our previous study, we found the specific
singling cascades regulated by external stimulation within macrophages are lipid raft involved.
Hence we will focus on the mechanism Reishi polysaccharides activate lipid rafts and then regulate
signaling cascades to enhance macrophages function. What we want to clarify is the role of Reishi
polysaccharides-mediated macrophages in immune system, and we also combine various methods,
which include biochemistry, molecular cell biology, and collaborated with biophotonic experts to
investigate the processing of Reishi polysaccharides-mediated lipid rafts conformations, and the
flow path theses lipid rafts transfer polysaccharides entering macrophages to enhance immune
function. Our purpose is to understand the molecules compositions of lipid rafts which Reishi
polysaccharides-induced within macrophages, and the single molecules movement (e.g. Reishi
polysaccharides, TLR2, 4, etc.) by biophotonic methods to clarify the relationships between Reishi
polysaccharides and macrophages.
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