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Current research in our group focuses on cancer chemoprevention t
argeting intracellular signaling network, especially that comprises inf
lammatory microenvironment. We are particularly interested in signal tran
sduction mediated by redox-sensitive transcription factors, including NF- ka
ppa B, STAT-3, HIF-1, and Nrf2. We utilize the State-of-the-Art bioch
emical and molecular biological techniques as well as genetically altered
mice (both transgenic and knock out) and cells derived from such animals
to better understand how some chemopreventive agents can modulate si
gnaltransductionmodulesthat regulatecell functions.

Chemoprevention is an attempt to intervene in the progress of carcinogenesis by use of  
nontoxic naturally occurring (e.g., components of dietary and medicinal plants) or  sy
nthetic substances (e.g., some pharmaceuticals, such as COX-2 inhibitors) or their  mixt
ures. A vast variety of phytochemicals present in our daily diet, including fruit,  vegeta
bles, grains, spices, and seeds, have been shown to possess substantial anti- mutageni
c and anti-carcinogenic activities. The chemopreventive effects that most  edible phyt
ochemicals exerts are likely to be the sum of several distinct mechanisms.  These inclu
de blockage of metabolic activation and DNA binding of carcinogens,  stimulation of 
detoxification, repair of DNA damage, suppression of cell proliferation and  metastasis or 
angiogenesis, induction of differentiation or apoptosis of precancerous or  malignant cells
, etc. Recently, it has been known that common dietary chemicals act on  the human ge
nome, either directly or indirectly, to alter gene expression, thereby  regulating carcino
genicprocesses.

Research directed toward elucidating molecular mechanisms underlying  ch
emopreventive or cytoprotective actions of dietary phytochemicals has recognized  com
ponents of signal transduction pathways as potential targets. Since the cellular  signalin
g network often goes awry in carcinogenesis, it is fairly rational to target  intracellular 
signaling cascades for achieving chemoprevention. Numerous molecules  and events a
re involved in relaying intracellular signals. Both external and endogenous  stimuli turn o
n or switch off critical events of this relay, thereby transmitting proper  signaling to dive
rse downstream target molecules in a highly sophisticated fashion for  fine-tuning of cell
ular homeostasis. A new horizon in chemoprevention research is the  recent discovery 
of molecular links between inflammation and cancer. Components of  the cell signaling 
network, especially those converge on the ubiquitous eukaryotic  redox-sensitive tran
scription factors, particularly nuclear factor-kappaB (NF-Bκ) and si  gnal transducer and 
activator of transcription 3 (STAT3), have been implicated in p  athogenesis of many i
nflammation-associated disorders. Modulation of cellular si  gnalinginvolvedinchroni
cinflammatory responsebyanti-inflammatoryagentshencepr  ovides a rational and 
pragmatic strategy in molecular chemoprevention and c  arcinogenesis.
Induction of phase-2 detoxifying or antioxidant genes represents an important cellular  d
efense in response to oxidative and electrophilic insults. Nuclear transcription factor
erythroid 2p45 (NF-E2)-related factor 2 (Nrf2) plays a crucial role in regulating phase-2  
detoxifying/antioxidant gene induction. Many antioxidants derived from dietary and  m
edicinal plants have been found to activate this particular redox-sensitivetranscription  f
actor, thereby potentiating cellular
antioxidant or detoxification capacity. It is
noteworthythat there is a goodcorrelation
between anti-inflammatory activity of
some chemopreventive/cytoprotective
agents and their ability to induce
antioxidant gene expression.
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Intracellular Signaling Network asa PrimeTarget for  
Chemoprevention


