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Introduction

Oral submucous fibrosis is an oral potentially malignant disorders (PMD) disease.
Based case control study and other epidemiological studies, OSF major causative factor
of betel nut chewing. The main pathogenesis is oral submucous connective tissue layer
produced more collagen and collagen breakdown decreased, leading to excessive
accumulation of collagen. Microvascular is also reduced due to excessive accumulation
of collagen, thereby reducing microvascular cells may lead to reduction of oxygen,
fibroblasts in the oral submucous connective tissue layer was in a hypoxic state. Hypoxia
can induce hypoxia-inducible factor-1alpha. Recent studies have found that, the
expression of HIF1a is related with fibrosis. Our previous study also found that hypoxia
can induce increased expression of collagen. In addition, we found that curcumin can
reduce the expression of connective tissue growth factor (CTGF), reduce the expression
of the collagen. Curcumin can affect the expression of HIF1a and affecting fibroblast
collagen expression.
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Head and neck canceris a major health problem throughout the world. In Taiwan,
there were 6560 new cases and 2468 cases deaths.The standard of care for HNSCC
includes surgery, chemotherapeutic drugs and radiotherapy. 5-year survival rate of
advance stage HNSCC remained in the range 32-53 % Difficult to treat because variable
natural behavior of the cancer.Local invasion and frequent regional lymph node
metastasis, together with relative resistance to chemotherapeutic drugs. Despite
increased experience in surgical technology and adjuvant treatment, the overall
prognoses of HNSCC remain unimproved. Need of a novel strategy for HNSCC
treatment.
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Cancer stem cells are functionally defined as a subset of tumor cells that exhibit the
ability of self-renewal and multipotency, serving as progenitor cancer cells.

Sphere (CSC) were more resistant than the parental cell when using the combined
treatment(CCRT) A small population of cancer stem cells.

The isolation of CSCs from cancer cells: based on the expression of specific cell
surface markers, such as CD133, CD44 and ALDH.

CSC isolation of chemotherapeutic-drug-resistant cell can provide a limited number
of CSCs(20-40%)

Concurrent studies confirmed that the sphere culture system are culture in serum-
free medium supplemented with adequate mitogens, such as fibroblast growth
factor(bFGF) and epidermal growth factor (EGF)

Head and neck cancer tumor initiating cells have been known to have the capacity to
promote tumor progression and metastasis and also contribute to radioresistance and
chemoresistance.

ALDH+ cells from HNSCC cell lines showed enhanced invasion, a phenotype
consistent with EMT and spheroid formation.

Upregulation of snail, twist, alpha-SMA and vimentin and downregualtion of E-
cadherin.

EMT may ultimately contribute to local invasion and metastatic spread frequently
observed in patients with head and neck cancer.

Materials & Methods

Aim 1: Establish cancer stem cells culture system as a model of rapid and adequate
sphere formation

Aim 2: Prove the spheres expressed putative stem cell markers

Aim 3: Clinical drug targets cancer stem cells therapy

Cancer stem-like cells tend to form spheroids,
[ SAS or {_‘;Aggg cell lines | named orospheres. Nov. 2012, Zhaocheng Zhang,
Oral Oncology 48(2012)1-9
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Sphere 1°day

Picture and lab data from steven Ya

Sphere 4" day

Picture and lab data from steven Ya
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Prove the spheres expressed putative stem cell markers

Increased expression in tumor spheres
OCT4 Sox 2 Nanog Lin28 CD44 CD133 Aldehyde dehydrogenase (ALDH).
Comparison of the expression of CSC markers between SAS parental cells and SAS

spheres
SAS sphere cell lines SAS sphere cell lines
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Picture and lab data from steven Ya

CSC isolation of chemotherapeutic-drug-resistant cell can provide a limited number of
CSCs(20-40%) — Production of larger number of CSCs was expensive and time
consuming.

Recent studies: CSCs can be enriched in spheres when cultured in serum-free medium
supplemented with adequate growth factors. long time consuming, and cost-ineffective.
We culture the CSC with serum medium without growth factors; Established Rapid and
adequate sphere formation

Discussion & Concussion

Quercetin in elimination of tumor initiating stem-like and mesenchymal transformation
property in head and neck cancer Enhanced the inhibition of self-renewal, stemness
markers, and migration capability in HNSCC.Conculsion: HNC TICs characteristics may
therefore be valuable therapeutics clinically in combination with standard treatment
modalities.

CurcuminA natural product with low toxic and anti-cancer property

FDA approved safe food additive and Potential candidate

Directly interacting with its target proteins or regulating the expression of target genes.
Anti-oxidant, antimicrobial, anti-inflammatory activities and anti-cancer propertySafe at
doses of 8 g/d Inhibited proliferation, migration, invasion and metastasis

Induced apoptosis via modulating multiple signaling pathways

Curcumin regulated multiple signalng pathways, underlying mechanisms still remain
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unclear. Several clinical trials of curcumin are ongoing in HNC, but the anti-cancer
activity has note been reported yet. Does curcumin abrogate invasiveness
tumorigenicity of head and neck cancer-derived spheres?Are down regulation of
mesenchymal transformation markers in head and neck cancer —derived sphere by
curcumin?Other drugs: SAHA, EGCG, other inhibitor for therapy.

CSCs: self-renewal, invasion, migration and chemotherapeutic-drug-resistance
Reduction chemotherapeutic-drug-resistance, Reduction tumor local recurrence rate
and metastasis rate. Increase the survival rate and reduction the mortality. Investigate
the therapeutic effect and molecular mechanisms of curcumin on cancer stem cell
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