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(DNM). These NPrCAP-magnetite particles are 50–60 nm in

diameter, much smaller than that of the previous one (350–

500 nm), and generate heat efficiently upon exposure to AMF.

They did not aggregate around/or within melanoma tissues, and

were more diffusely and uniformly distributed. Administration of

these new NPrCAP nanoparticles with/or without AMF exposure

resulted in marked growth inhibition of primary and secondary

melanoma transplants. Novel chemo-thermo-immunotherapy to

malignant melanoma can be established by employment of the

newly developed NPrCAP/PEG/DNM that will be selectively,

diffusely and efficiently incorporated into melanoma cells

through melanogenesis cascade.

P146
MAGE proteins are master regulators of KAP1 and
KRAB domain zinc finger transcription factor
mediated gene suppression
T. Z. Xiao, N. Bhatia, R. Urrutia, G. A. Lomberk, A. Simpson,

B. Jack

Department of Dermatology, University of Wisconsin, Madison,

Wisconsin, USA

Class I MAGE proteins are normally expressed only in developing

germ cells but are aberrantly expressed in melanoma and many

other cancers, making them ideal therapeutic targets. In primary

melanomas, MAGE expression is a strong prognostic biomarker,

negatively correlated with relapse free survival independent of

thickness, ulceration, and mitoses. We have previously shown

that MAGE proteins promote melanoma survival in vitro and in

vivo by binding to the KAP1 scaffolding protein and enhancing

KAP1 suppression of p53, but MAGE functions and the under-

lying mechanisms have not been fully elucidated. The KRAB

domain zinc finger transcription factors (KZNFs) are the largest

group of vertebrate transcription factors. KZNFs also bind to

KAP1 and direct it to specific DNA sequences where it represses

gene expression by inducing localized heterochromatin charac-

terized by histone t lysine 9 trimethylation (H3me3K9). Our

objective was to test the hypothesis that MAGE proteins can

affect KZNF KAP1 interactions and function we used loss of

function mutants, ChIP, ChIP-seq, RT-qPCR and immunoblotting

to determine effects of MAGE expression on KAP1 binding,

chromatin structure, and gene repression. We found that MAGE

expression relieves repression of a reporter gene by ZNF382, a

KZNF with tumor suppressor activity. ChIP of MAGE ())
HEK293T cells showed KAP1 and H3me3K9 are normally bound

to the ID1 oncogene, a target of ZNF382, but that binding is

greatly reduced in the presence of MAGE proteins. MAGE

expression relieves KAP1 mediated ID1 suppression, causing

increased expression of ID1 mRNA and ID1 chromatin relaxation

characterized by loss of H3me3K9. MAGE binding also induces

KAP1 mediated ZNF382 poly-ubiquitination and degradation,

consistent with loss of ZNF382 leading to decreased KAP1

binding to ID1. In contrast, MAGE expression caused increased

KAP1 binding to other genes with increased H3me3K9 and

decreased mRNA expression. Chip-seq showed MAGE affects

KAP1 binding to large numbers of genes including oncogenes

and tumor suppressors. Since KZNFs are required to direct KAP1

to specific genes, we conclude that MAGE proteins can

differentially regulate members of the KZNF family and KAP1

mediated gene repression. Global analysis suggests that MAGE

may be master regulators of transcription, affecting genes that

involved in neoplastic transformation, tumor suppression, cellular

proliferation, and apoptosis.

P147
N-Propionyl-4-S-Cysteaminylphenol generates
reactive oxygen species and mediates apoptosis in
pigmented melanoma cells
Y. Ishii-Osai, T. Yamashita, M. Okura, Y. Tamura, N. Sato, A. Ito,

H. Honda, K. Wakamatsu, S. Ito, K. Jimbow

Sapporo Medical University School of Medicine, Sapporo, Japan

N-propionyl-4-S-cysteaminylphenol (NPr-4-S-CAP) is selectively

incorporated into melanoma cells as a substrate of the tyrosinase

and degrades them. In this study, we aimed to elucidate the

mechanism of the cell death induced by NPr-4-S-CAP and its

antimelanoma effect. We first conducted cell proliferation assay,

flow cytometric analysis and caspase assay to assess the

growth-inhibitory activity and elucidation of the mechanism of

cell death induced by NPr-4-S-CAP in vitro.

We also examined the relation between the NPr-4-S-CAP-

mediated ROS generation and cytotoxicity in pigmented and

non-pigmented melanoma cells. Results indicated that NPr-4-S-

CAP, but not inactive NPr-2-S-CAP, suppressed growth of B16F1

mice melanoma cells in a dose-depending manner. NPr-4-S-CAP-

treated B16F1 cells showed degradation accompanied with an

activation of caspase 3 and DNA fragmentation. Pigmented

melanoma cell lines produced larger amounts of intracellular

ROS and underwent apoptosis more significantly than non-

pigmented cell lines. This suggests that NPr-4-S-CAP selectively

induces apoptosis in pigmented melanoma cells and ROS

generation plays an important role in the process.

P148
Expression of NADPH oxidase 1 in melanoma cells
and its effect on invasion via induction of matrix
metalloproteinase-2
F. Liu, A. Garcia, F. L. Meyskens

University of California, Irvine, Orange, CA, USA

NADPH oxidase (EC 1.6.3.) is a family of enzymes that catalyze

transfer of an electron from NAD(P)H to molecule oxygen to

generate superoxide or hydrogen peroxide. It consists of seven

members, represented by their catalytic subunits: Nox1, Nox2

(gp91phox), Nox3, Nox4, Nox5, Duox1 and Duox2. Among these

members Nox4 was previously demonstrated to play a role in

melanoma invasion down-stream of Akt pathway. Expression of

Nox1 was not reported in melanoma cells. RT-PCR and Western

blot analysis was used to analyze expression of Nox1, Noxo1 and

p22phox in normal melanocytes and melanoma cells; over-

expression, knockdown or inhibition of Nox1 was achieved in

radial growth phase Wm3211 melanoma cells, cell invasion was

assayed using Matri-gel coated transwells. Expression of MMP-2

was analyzed by qRT-PCR and western blot in these cells.

Promoter reporter plasmid of human MMP-2 is being con-

structed; promoter activity will be analyzed in cells clones with

varied Nox1 expression levels. Nox1 was expressed in normal

melanocytes and all melanoma cell lines examined, as in contrast

to Nox4 which was not expressed in normal melanocytes but

only expressed in a subset of metastatic melanoma cell lines.

Nox1 subunits Noxo1 and p22phox were also expressed in

normal melanocytes and all melanoma cell lines. Over-expres-

sion of GFP-fused Nox1 protein in Wm3211 cells increased cell

invasion rate by four to six-fold, while knocking down Nox1

decreased invasion rate by two to three-fold. Inhibiting Nox1 by

Diphenyliodonium (DPI) also inhibited invasion rate. We further

found that secreted MMP-2 increased in cells over-expressing

Nox1, and decreased in cells with Nox1 knockdown. Quantitative

RT-PCR analysis demonstrated the regulation of MMP-2 may

occur at transcription level as mRNA of MMP-2 increased about

10 to 11 fold in cell clones over-expressing Nox1. Our data
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shows that Nox1 is over-expressed in all melanoma cell lines

examined; it contributes to enhanced cell invasion by activating

MMP-2 at transcriptional level in melanoma cells.

P149
MDA MB 435, SKMEL pigmented and nonpigmented
melanoma cell lines andMDAMB 231 cancer cell line –
derived cancer stem cells (CSC) show differential
expression of green fluorescent protein driven by
Oct4 promoter in non-green versus green
populations determined by FACS
Z. S. Pavicevic, R. I. Krutilina, A. R. Chatterjee, C. D. Duntsch,

T. N. Ignatova, V. G. Kukekov

UTHSC, CRB, Memphis, USA

We have created a method for identification, sorting, and stable

maintenance in culture of cancer stem-like cells based on their

ability to maintain the expression of green fluorescent protein

(GFP) driven by the POU5f/Oct4 promoter. We established a

culture system which maintains isolated GFP-enriched MDA MB

435, SKMEL, and MDA MB 231 subpopulation in purity through

serial passages and non-green GFP-depleted subpopulation,

respectively. We created an orthotopic model in which GFP-

enriched melanoma MDA MB 435 and MDA MB 231 cells were

injected into to the mammary fat pad of nude mice and

demonstrated that GFP- enriched MDA MB 435 and MDA MB

231 cells have higher tumorigenic and metastatic potential.

Whereas GFP-depleted cells do not. Cancer stem cells are

resistant to the numerous conventional therapies. When we

studied tumor derived GFP-enriched MDA MB 231 cells derived

from orthotopic and metastatic tumors by Fluorescence

Activated Cell Sorting (FACS) we found that FACS method gives

contradictory data on the GFP- expression status of cell popu-

lations isolated from the tumors. This is a very important finding

since GFP is a widely used biomarker that can label Cancer Stem

Cell fraction within the tumor

P150
Active forms of vitamin D3 inhibit melanoma growth
and are dependant on the activity of NF-kB pathway
Z. Janjetovic, A. A. Brozyna, R. C. Tuckey, M. N. Nguyen,

S. R. Pfeffer, L. M. Pfeffer, W. Jozwicki, A. T. Slominski

School of Medicine, University of Banjaluka, Bosnia and

Herzegowina and UTHSC, Memphis, USA

Melanoma is highly resistant to current modalities of therapy,

with pigmentation playing an important role in therapeutic

resistance. NF-kB is constitutively activated in melanoma and

can serve as a molecular target for cancer therapy and steroid/

secosteroid action. Cultured melanoma cells were used for

mechanistic studies on NF-kB activity, utilizing immunofluores-

cence, western blotting, EMSA, ELISA, gene reporter and

proliferation assays. Formalin-fixed, paraffin-embedded tissue

samples from melanoma patients were used for immunohisto-

chemical analysis of NF-kB activity in situ. Novel 20-hydroxyvi-

tamin and 1a,25-dihydroxyvitamin D3 inhibited melanoma cell

proliferation. The NF-kB inhibition by active forms of vitamin D

was confirmed by NF-kB DNA binding and NF-kB-dependent

reporter assays in nonpigmented cells, while having little effect

on pigmented cells, due to lower expression of VDR in melanized

cells. Treatment of nonpigmented cells with vitamin D3 deriva-

tives resulted in inhibition of the nuclear translocation of the p65

NF-kB subunit and its accumulation in the cytoplasm. Transloca-

tion of NF-kB into the cell nuclei was accompanied by higher

proliferation activity assessed using both Ki67 immunostaining

and mitotic index in melanoma tissue, as well as VDR expres-

sion. Also, analysis of clinical samples from melanoma patients

showed that nonpigmented and slightly pigmented melanomas

displayed higher nuclear NF-kB expression and higher percentage

of Ki67-positive cells than highly pigmented melanomas. There-

fore, hydroxy-vitamin D3 derivatives, 20(OH)D3 and

1,25(OH)2D3, can target NF-kB and inhibit melanoma progres-

sion. Furthermore, strong melanin pigmentation is associated

with the resistance of melanomas to 20-hydroxyvitamin D3 and

1a,25-dihydroxyvitamin D3 treatment.

P151
Aurora kinases play a critical role in hexavalent
chromium-induced aneuploidy in immortalized
human melanocytes
L. Xie, F. Liu, A. Garcia, F. Meyskens

The Chao Family Comprehensive Cancer Center, University of

California, Irvine, Santa Anna, USA

Hexavalent chromium [Cr(VI)] has been widely used in industries

throughout the world. Epidemiological studies demonstrate a

strong association between Cr(VI) and cutaneous melanoma

(CM). A large meta-analysis also demonstrates an increase of

CM in metal-on-metal hip athroplasties that is time dependent.

However, the carcinogenic mechanism for chromium is poorly

understood although genomic instability is a prominent feature.

The Aurora kinase family of serine/threonine kinases comprises

three members A, B, and C. Auroras A and B are important

regulators of mitosis that are frequently over-expressed in

human cancers and have been implicated in the development

of chromosomal instability in cancer cells. The goal of this study

was to determine the importance of Auroras A and B in Cr(VI)-

induced aneuploidy in immortalized human melanocytes as

previous work from our laboratory showed that Cr(VI)-treatment

caused aneuploidy and foci formation of cultured human mela-

nocytes. In this study, we show that Cr(VI)-treatment increased

Aurora A and decreased Aurora B expression and activity. Cr(VI)-

induced Aurora A over-expression can be blocked by c-Myc

inhibitor (10058-F4, 100 lM), suggesting the induction of Aurora

A is mainly through Cr(VI)-induced Myc activation. Cell cycle

analysis showed increased proportions of G2/M and polyploidy

cells in Cr(VI)-treated cells in comparison to untreated cells; this

induction can be decreased by a specific Aurora A inhibitor

(MLN8237, 1 lM). In conclusion, the imbalance between Auro-

ras A and B might be a novel mechanism for chromium induced

chromosomal instability which may present the opportunity to

develop novel prevention and therapeutic compounds as Aurora

kinase inhibitors are available.

P152
Identification of MITF regulated genes involved in
melanoma proliferation, migration and invasion
D. Koludrovic, T. Strub, I. Davidson

IGBMC, Illkirch, France

Melanoma is highly aggressive form of skin cancer, particularly

due to very low survival rate of the patients once the cancer

becomes metastatic. Transcription factor MITF is a major

regulator of cell differentiation of melanocytes, and is involved

in regulation of proliferation, migration and invasive properties in

melanoma. The level of MITF in the melanoma cells determines

the transcriptional profile of particular melanoma cell lineage.

High levels of MITF are characteristic for proliferative cells, while

low levels of MITF are associated with slow growing cells, prone

to senescence with increased migratory and invasive properties.

To better elucidate the role of MITF in melanoma, a Chip-

sequencing was performed to determine MITF binding sites and

RNA-sequencing was used to determine the gene expression
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