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pregulation of amphiregulin expression promotes malignant

progression in chondrosarcoma cells

Yu-Ping Wu!, Jui-Chieh Chen'
‘Dapartmant of Biochemical Science and Tachrology, National Chiayi University, Chisvi, Taiwan

— Abstract

Crondrosarcoma is a malignant typ2 of bona cancer that is charactarizad by the production of cantilaze matrix. The most lathal aspact of chondrosarcoma
arisas from the matastatic dissamination of primary tumors. Clinically, surgical resaction is still the primary mods of traatment for chondrosascomas.
Howavar, High-grada chondrosarcoma is not only cause of daath dua to rasistance to convantional chemotherapy but also lika to matastasiza to other arza of
th2 body. Cusently, thers are no targatad drug therapiss availabla for patisnts with matastatic chondrosarcomas. Doxonubicin (Dox) is one of the most
widaly usad antitumor drugs, and has basn shown to improve sunival significantly comparad with ro trastment in chondrosarcoma.

At first, wa astablishad a migeation-prone call from JJO12 calls (dasignatad JJO12-M). By comparing the sacratomas of JJO12 and JJ012-M calls using two-

dimensional gal slactrophorasis, wa found that amphiragulin (AR), aligand of tha spidamal growth factor raceptor (EGFR), was highly sacratad by JJ012-
M calls. Knockdown of AR by lentiviral-madiatad RNAi madiadly supprassad call migration and also incraasad Dox sensitivity in JJ012-M calls. In
addition, w2 also establishad a Dox-rasistant SW1353 subline (designatad SWISS3R). AR exprassion was significantly increasad in SWI3S3R calls.

Silencing of AR in SW1333R calls rastorad Dox sensitivity and also irnhibited call motility. Upragulation of AR might promote malignant prograssion in
ckondrosarcoma calls through apithalial-messnchymal teansition. To explore AR-inducad signaling, we conductad a phospho-kinase array to detemine
which pathways arz ragulatad by AR. Funhamors, the rasults of tissus2 array indicate that slavatad AR axprassion i3 positivaly corralatad with the gradz of
chondrosarcoma. Taken together, our data suggest that targatad inhibition of AR -ragulatad pathways may be an effective therapautic strategy for controlling
matastasis and Dox rasistance in chondrosarcoma
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Figure 3. AR modulate: cell migration and
Dox :en:itivity via EMT in JJ012 and
SW1333 cell:.
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Molecular mechanism down-regulation x-ray repair cross-
complement group1l protein (XRCC1) expression by Hsp90
inhibition enhances the gefitinib-induced cytotoxicity in human lung
cancer cells

Dyi-Fieg Waeg, Fo-Yoaa Chaeg, Chue-Liaeg Tuaga, Mhac-Jhaeg Syo, Yi-Fuo Fag, Chies-Yo Chea, Yoo-Tiog g, Yoo We Lig®
Moleculas Oacology Ladocasory Deparamest of Biocbemical s:madhchobg_g Nasoca! Chiayi Usiverzae Chiayi, Tatmas

ABSTRACT

A selective epicermel growth aQ0r receptor tyrosing Kinase inniditor (EGER-TKI| gefitinid (IresssR, 2D1839) diocks growth acor-medisted cell proiferstion and extraceliuier signel-
reguisted tinased/2 (ERKL/2] and AKT signaling activation. 12 has Deen Shown that inhidzion of HspSO AUNCIoN Can ennance amitumor sty  Of EGER =Tl XRCCL is animportant scaoid
protein in Dase exCSION repeir WhICh COUId De reguisted Dy ERKL/Z and AKT pathway. However, the ERCL/2 induced cptotonicty in non-small cell lung cancer (NSCLC| hes not Seen  idemtded
a \ss-.aa, geftinia treatment decreased XROCL mMRNA expression through ERKL/Z and AKT activation in ASS9 celis. Knocting down XROCL expression Dy transtection with small interfering
NA Of XROCL enhanced the CpTotonicity 8nd cell growth inhidtion of gefitinia. Comdining trestment of gefitinid with 8n HspSQ inniditor resulted in enhancing the reduction of XRCCL protein

and MRNA levels in gefenid-exposed ASLS celis. Compered 20 8 single agent sione, gefitinid comdined with an HspS0 InNidRor resued in CyIOtaNiCity 8nd cell groath IAnidRion synergistically
n NSCLC celis. Furthermore, transiection with consttutive sctve MKKL or AKT vecors rescued the XROCL protein level 85 well 83 the cell survivel suppressed Dy 8n HspSO inviditor and
geftinid. These Sinding suggested that coan-reguiation Of XRCCL can ennhance the senseivity Of geftinid ®or  NSCLC celis
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Introduction

model of human dermal fibroblasts

Chien-Liang Fang, MD.!, Hung-Yueh Tsai®, Hsin-I Chang, PhD.*"

! Department of Plastic Surgery, Ditmanson Medical Foundation Chia-Yi Christian Hospital

2 Department of Biochemical Science and Technology, National Chai Yi University
(* Corresponding Author: hchang@mail.ncyu.edu.tw)

Methods

Steatosis is the process describing the abnormal retention of lipids within a cell. Steatosis may occur

in any organ and has been reported to raise some risky health problems. Hepatic steatosis may cause
non-alcoholic steatohepatitis, which can progress to citrhosis and hepatocellular carcinoma. Cardiac
steatosis has been considered to increase the risk of heart disease. However, dermal steatosis has
received much less attention and hence the responsible mechanisms for dermal steatosis still remain
unclear. In this study. Hs68 fibroblasts were used as a cell model to investigate dermal steatosis.
Baicalein, a type of flavonoids. is extracted from the root of Scutellaria baicalensis. Baicalein
appears to have a variety of bio-activities, including high anti-oxidant. anti-inflammatory, anti-
proliferative, anti-apoptotic and anti-tumor activities. Previous studies have also proved that baicalein
exhibited the inhibitory effect on lipid accumulation and adipocyte differentiation by suppressing

liposomes

Baicalein loaded

Baicalein-loaded liposomes may inhibit ADM-induced steatosis in a cell
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> Particle size

> Entrapment efficiency
> Zeta potential

» Polydispersity index

Hs68 fibroblasts
I

> Cell viability - MTT assay
» Cell uptake

> Lipid
» Triglyceride formation

-Oilredo

early adipogenic factors and regulating m-TOR signaling pathway.

Therefore, we encapsulated baicalein in liposomes to measure the effect on adipogenic

differentiation medium (ADM)-induced dermal steatosis in the cell model of Hs68 fibroblasts.

> Protein expression of extracellular matrix (ECM) and
cytoskeleton— Fluorescent Antibody Technique
> mRNA expression of inflammatory factors -Real time PCR

Results

Table 1. Physical properties of liposomal
formulations

Drug formalation  Particle size (am) Entrapment(%) PDI  Zeta potential (mV)

Bty posomes 171672892 o5k 16
Baicalein liposomes  154.1742.34 33.68% 0503 211
(10ml)
Buicalinliposomes 135674345 25.40% 0462 189
(20 wml)
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Figure 1. The stability of empty and

baicalein-loadedliposomes.

(A) " control 0hr 1hr

12 hr 24 hr

mmﬂﬂ

control Ohr 1hr 2hr 3hr 4hr Shr 12hr 24hr
(24hr)

Figure 2. Cellular uptake of Dil-loaded
liposomes in Hs68 fibroblasts. (A) Hs68
fibroblasts were incubated with Dil-loaded
lipsomes at different time intervals (0-24
hours) (B) Quantification for cellular uptake
of Dil-loaded liposomes. The results were
presented in the ratio index in comparison
with control.
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Figure 3. The cytotoxic effect of baicalein

Treated with TNF-a

and baicalein-loaded liposomes on Hs68 @ a
fibroblasts. * p<0.05 withrespect to control. a®
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Figure 4. The effect of baicalein-loaded £
lipsomes on lipid accumulation of ADM- i

by b b
induced Hs68 fibroblasts after 14 days of " n ﬂ I] ﬂ

incubation. a: p<0.05 relative to control. b: °
p<0.05 relative to cells treated with ADM., c:

p<0.05 relative to cells treated with

liposomes.

contol  TNFaa  Liposome Baicaclin Baicalcin inBaicalcin in
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(10ugiml) (20 ugim)

Trestod wih TNF

Figure 7. The effect of baicalein-loaded
liposomes on gene expressions of
inflammatory cytokines in TNF-o induced
a Hs68 fibroblasts. (A) Gene expression of
L COX-2. (B) Gene expression of IL-1p. (C)

! T Gene expression MMP-1 and MMP-3. a:

p<0.05 relative to control, b: p<0.05 relative

to cells treated with ADM., c: p<0.05 relative
Figure 5. Baicalein and baicalein-loaded

Trighceride amoant (amole)

to cells treated withliposomes.

liposomes inhibited triglyceride generation Conclusion
after 14 and 21 days of ADM treatment. a:

p<0.05 relative to control. b: p<0.05 )
relative to cells treated with ADM, c: Baicalein-loaded

liposomes

p<0.05 relative to cells treated with
liposomes.
Hs68 fibroblasts

i ' . ; o '
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0 Protein expression:
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I

Figure 6. The inhibitory effect of baicalein-
loaded liposomes on ADM-induced mRNA
expression of TNF-o. a: p<0.05 relative to
control, b: p<0.05 relative to cells treated
with ADM., c¢: p<0.05 relative to cells treated TNF-a
with liposomes.
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Figure 8. Cytoskeleton and ECM protein
expressions by the fluorescent microscopy (A)
Immunofluorescence staining of Hs68 fibroblasts
were photographed by the microscope and CCD
camera system ( X 100 magnification).
Quantification of fluorescent intensity for Protein
expression levels of (B) p-actin. (C) elastin. (D)
type I collagen and (E) type III collagen was
determined by Image J. a: p<0.05 relative to
control, b: p<0.05 relative to cells treated with
ADM. c: p<0.05 relative to cells treated with
liposomes.
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