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Abstract

The BRAF inhibitor Vemurafenib (PLX) has shown promise in treating metastatic melanoma, but
most patients develop resistance to treatment after 6 months. We identified a transmembrane
protein, extracellular matrix metalloproteinase inducer (EMMPRIN) as a cell surface receptor
highly expressed by PLX-resistant melanoma. Using an S100A9 ligand, we created an EMMPRIN
targeted probe and liposome that binds to melanoma cells in vivo, thus designing a novel drug-
delivery vehicle.

Methods—PL X-resistant cells were established through continuous treatment with PLX-4032
over the course of 1 year. Both PLX-resistant and sensitive melanoma cell lines were evaluated for
expression of unique cell-surface proteins which identified EMMPRIN as an overexpressed
protein in PLXO0-resistant cellsS100A9 is a ligand for EMMPRIN. To design a probe for
EMMPRIN, S100A9 ligand was conjugated to a CF-750 NIR-dye. EMMPRIN targeted liposomes
were created to encapsulate CF-750 NIR-dye. Liposomes were characterized by SEM, flow-
cytometry, and in vivo analysis. A2058PLX and A2058 cells were subcutaneously injected into
athymic mice. S100A9 liposomes were 1V injected and tumor accumulation was evaluated using
NIR-fluorescent imaging.

Results—Western blot and flow cytometry demonstrated that PLX-sensitive and resistant A2058
and A375 melanoma cells highly express EMMPRIN. S100A9 liposomes were measured to be
200nm diameter and uniformly sized. Flow cytometry demonstrated 100X more intracellular dye
uptake by A2058 cells treated with SI00A9 liposomes compared to untargeted liposomes. In vivo
accumulation of S100A9 liposomes within subcutaneous A2058 and A2058PL X tumors was
observed from 6 to 48 hours, with A2058PLX accumulating significantly higher levels
(p=0.001626).
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Conclusion—EMMPRIN-targeted liposomes via an S100A9 ligand are a novel, targeted
delivery system which could provide improved EMMPRIN specific drug delivery to a tumor.
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1 Introduction

It is estimated that almost 77,000 Americans will develop melanoma in 2013, and almost
9,500 will die of the disease (1). A localized tumor is easily resected if detected early, but
approximately 5% of patients will develop metastatic spread for which surgical intervention
may be limited (2). Of those with metastatic disease, only 5 to 10% achieve a complete
response to chemotherapeutic intervention (2, 3). Combination chemotherapy has been
attempted, but this has not proven to significantly improve survival of patients with
metastatic disease (4-6). Furthermore, traditional chemotherapeutic methods often result in
significant systemic cytotoxicity, and consequently cannot always be given at
therapeutically useful doses (4, 5, 7-9). Cancer-cell targeted nanoparticles provide a novel
mechanism to overcome this obstacle and provide cell-specific drug delivery and tumor
imaging while reducing systemic toxicity (7, 10-12).

A newly emerging concept for the diagnosis, treatment, and in situ imaging and monitoring
of metastatic melanoma is the use theranostic nanoparticles. Theranostic agents can be
simultaneously designed as both drug-delivery and imaging vehicles via the incorporation of
fluorescent dye imaging agents and chemotherapeutic drugs (13-15). Importantly, peptides
can be conjugated to the nanoparticles to target cancer cells.The nanoparticles can then be
injected either locally or systemically and imaged in real-time using non-invasive methods
such as MRI, CT, or PET (13, 15). In particular, using near-infrared (NIR) fluorescent
particles allows for particularly sensitive in vivo imaging of tumor location and progression,
as the narrow emission spectra of NIR fluorescent dyes (700-900 nm) have the advantages
of reduced autofluorescence, reduced tissue scattering, and greater depth of penetration (13,
15, 16).

We sought to identify a novel tumor-cell specific drug-delivery and imaging vector for the
treatment of metastatic melanoma. Clearly, not all tumor cell surface proteins are equally
ideal drug targets, with some expressed at higher levels than others. Extracellular matrix
metalloproteinase inducer (EMMPRIN), or CD147, is an integral trans-membrane protein
that is highly expressed in metastatic melanoma and other malignant cells and plays a role in
the angiogenesis, progression and metastasis of the disease (17-22). Furthermore,
EMMPRIN is expressed at very low levels in somatic cells, thus making it an ideal cancer
cell specific target (17,18, 21). EMMPRIN dimerizes with the calcium binding protein
S100A9 (18). Using an S100A9 ligand and NIR-fluorescent dye, we have created an
EMMPRIN targeted liposome and fluorescent probe that selectively binds melanoma cells in
vitro and in vivo, thus designing a novel vehicle for in vivo drug delivery and imaging to
provide greater efficacy of cancer treatment while reducing systemic toxicity.
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2. Methods
2.1 Cell Culture

Human melanoma cell lines A2058 and A375 were obtained from American Type Culture
Collection (Rockville, MD). A2058, A2058PLX, A375, A375PLX, and MCF-7 (negative
control) cell lines were cultured in cultured in Dulbecco’s modified Eagle medium. ES-2
(clear cell ovarian carcinoma),MiaPaCa2 (pancreatic adenocarcinoma), and UM-SCC1
(head and neck squamous cell carcinoma) cell lines were cultured in RPMI as positive
controls for EMMPRIN. All media were supplemented with 10% fetal bovine serum
(Atlanta Biologicals, Lawrenceville, GA) and 1% Penicillin-Streptomycin. Cell culture
reagents were purchased from Gibco (Life Technologies, Grand Island, NY). Cells were
cultured at 37° C, 5% CO»,. Vemurafenib resistant cell lines, denoted A2058PLX and
A375PLX, were grown under the same media and environmental conditions with the
additional treatment of 10uM and 1.0uM Vemurafenib (PLX-4032) (Selleck Chemicals,
Houston, TX) respectively, at each passage for one year to maintain resistance. Maintenance
of Vemurafenib resistance was evaluated monthly via cell viability assay. Cell viability was
determined at 24 h following treatment with Vemurafenib using the ATPlite assay system
and read on the Advanced Molecular Imager 1000X (AMI) (Spectral Imaging Instruments,
Tucson, AZ)(PerkinElmer, Waltham, MA). Percent cell viability was determined by
dividing the treated cells’ luminescence counts by the corresponding control cells.

2.2 Protein Analysis

A2058, A2058PLX, A375, A375PLX, MiaPaCa2, ES-2, UM-SCCL1, and MCF-7 cells were
plated in 6-well plates at 5x10° cells/well and allowed to attach for 24 h at 37° C, 5% COs.
Whole cell protein lysates were collected using sodium orthovanadate (Sigma-Aldrich, St.
Louis, MO) NUPAGE 4-12% Bis Tris gels were used for protein electrophoresis (Life
Technologies, Grand Island, NY). Transfer to nitrocellulose membranes was performed
using the iBLOT gel transfer device from Invitrogen (Life Technologies, Grand Island, NY).
Odyssey blocking buffer was used for western blotting (LI1-COR, Lincoln, NE). Primary
antibodies for western blot were incubated at 4°C overnight at the following concentrations:
actin (1:2000) (Pierce Chemicals, Thermo Fisher Scientific, Rockford, IL) and EMMPRIN/
CD147 (1:500) (Abcam Biochemicals, Cambridge, England). Blots were given 3X for ten
minutes per wash prior to incubation in secondary antibodies. Secondary antibodies were
rabbit and mouse IR-Dye antibodies (LI-COR, Lincoln, NE). The secondary antibodies were
incubated for 1 h at 25°C (1:3000) in Odyssey blocking buffer and washed again 3X for 10
minutes per wash prior to development. Blots were developed and analyzed using the
Odyssey Infrared Imaging System (LI-COR, Lincoln, NE). Relative abundance of
EMMPRIN was determined based on B-actin using dosimetry.

2.3 Liposome and probe design

To design a probe for EMMPRIN expressing cells, S100A9 ligand (Prospec, Ness-Ziona,
Israel) was conjugated to a CF-750-succinimidyl ester NIR-dye (Biotium, Hayward, CA).
EMMPRIN targeted stealth liposomes were created to encapsulate CF-750 NIR-dye.
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All lipids will be purchased from Avanti Polar Lipids Inc., (Alabaster, AL). Once the bio-
conjugated lipid was synthesized, the three structural lipids of the liposome were dissolved
in an organic solvent (chloroform) and mixed together at 20 mg/mL (23).

After thoroughly mixing the lipids, organic solvent was evaporated using a rotary evaporator
(Heidolph, Germany) to yield a thin film of lipid. The thin layer of lipid was rehydrated
using distilled water and sonicated for the production of large, multilamellar vesicles
encapsulating the necessary entities (CF 750 NIR-dye Biotium) at controlled temperatures
dependent upon lipid combination within the liposomes and the targeting lipid (S100A9
ligand). Accurate sizing of the vesicles was controlled through sonication and filtering
methods (extrusion method) to ensure particles were within the size limitations needed for in
vitro applications (24).

Control liposomes contain a mixture of PEGylated lipid, egg phosphatidyl choline (PC), and
1,2-Dioleoyl-sn-Glycero-3-Phosphoethanolamine (DOPE) (3:4:1).

S100A9 liposomes contain mixture of egg phosphatidyl choline, nickel-chelating lipid
DGS-NTA-Ni (1,2-dioleoyl-sn-glycero-3-{[N(5-amino-1-carboxypentyl)iminodiacetic
acid]succinyl}(nickel salt)), and DOPE (4:2:1) to formulate proteoliposomes with proteins
attached by metallochelation, including histidine (His)-tagged recombinant S100A9 protein
(S100A9 6-Histidine).

2.4 Characterization of liposomes

Liposomes were verified using Scanning Electron Microscopy (SEM) (Phillips), UV-Visible
Spectcopy (Cary UV-VIS spectrophotometer (Agilent, Santa Clara, CA) from 200nm to
900nm, and flow cytometry (25, 26).

2.5 Flow Cytometry

Both PLX-sensitive and resistant A2058 and A375 cell lines were evaluated utilizing flow
cytometry for targeted-probe and/or -liposome uptake in comparison to untreated cells and
non-targeted liposome. Histograms and scatter plots were used to illustrate the binding of
probes and liposomes. MCF-7 breast cancer cells served as negative controls. ES-2 clear-
cell ovarian carcinoma and S2VP10 pancreatic carcinoma cell lines served as positive
controls. All cell lines were plated in 6-well plates at 5x10° cells/well and allowed to attach
for 24 h at 37° C, 5% CO,. Cells were scraped and incubated for 2 h as naked liposome,
CF-750 dye alone, S100A9 probe (S100A9 ligand conjugated to CF-750), or SI00A9
liposome encapsulating CF-750 dye. Flow cytometry was performed using the BD FACS
Canto flow cytometer (BD Biosciences, San Jose, CA) with 50,000 events and cell counts
analyzed with FlowJo software (TreeStar, Inc., Ashland, OR).

2.6 In Vivo Analysis

In vivo studies were performed under IACUC approval. Mice were allowed one week for
acclimation prior to tumor injection. 5 female 6-week old athymic mice (Harlan
Laboratories) each received subcutaneous tumors of 5x106 cells with either the A2058 or
A2058PLX cell line. Two weeks after tumor injection S100A9 probe and S100A9 liposome
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were IV injected through the tail vein at 5 O.D. in separate experiments. Isoflurane
anesthesia, 2.0%, was administered and maintained during IV tail vein injection and
imaging. Tumor accumulation of CF-750 NIR dye was evaluated by the region of interest
method every 6 h for 48 h. Near IR (NIR) was evaluated using the AMI 1000X (Spectral
Imaging Instruments, Tucson, AZ) using a 675 excitation filter and a 750 emission filter.

3.1 Human melanoma cell lines express EMMPRIN

Using two human melanoma cells lines, we identified EMMPRIN as a novel cell-surface
receptor highly expressed by both wild-type and Vemurafenib-resistant (denoted PLX)
melanoma cells (Fig 1-A-B). Western blot analysis demonstrates that EMMPRIN is
expressed in A2058, A2058PLX, A375, and A375PLX cell lines.EMMPRIN is
differentially expressed by the Vemurafenib-resistant A2058 and A375 human melanoma
cell lines and the PLX resistant cells have twice the EMMPRIN expression as the
Vemurafenib-sensitive melanoma counterparts (Fig 1B). This finding is particularly
important in the selection of an extracellular cancer-cell specific target for tumor imaging
and drug delivery for patients with metastatic disease that is resistant to front-line
Vemurafenib treatment. S2VVP10 is a pancreatic cancer cell line and ES-2 is a clear-cell
ovarian cancer cell line that highly express EMMPRIN and served as the positive controls.
MCFT7 breast cancer cells do not express EMMPRIN and served as a negative control.

3.2 Characterization of S100A9 probe and liposome in vitro

Based on the finding that SI00A9 is a ligand for EMMPRIN, we designed both an S100A9
ligand conjugated to a CF-750 Near-Infrared (NIR) dye (S100A9 probe) and a liposome
conjugated to S100A9 ligand and encapsulating CF-750 NIR-dye (S100A9 liposome) (Fig.
2). Absorption spectra of the near-infrared CF-750 dye were as expected and remained
unchanged by encapsulation of liposome or when conjugated to S100A9 ligand to make the
S100A9 probe (Fig. 2A). Scanning electron microscopy (SEM) demonstrated that liposomes
are 200nm (+/- 30 and appear to be uniform in shape (Fig. 2B). Flow cytometry was
performed to analyze in vitro binding of S100A9 probe and S100A9 liposome to A2058
human melanoma cells. An untargeted liposome encapsulating CF-750 NIR dye and an
untreated cell population incubated with dye alone were the control conditions. Flow
cytometry demonstrated that two separate batches of S100A9 probe effectively bound to
A2058 cells, although there was non-specific binding to the cells which we attribute to the
reactive group on the CF-750 dye non-selectively binding to cell-surface receptors (Fig. 2C).
Importantly, both batches of S1I00A9 probe bound to A2058 cells ten-fold more effectively
than the untargeted die alone. S100A9 liposome bound to EMMPRIN expressing A2058
cells more than 100X more efficiently than the untargeted liposome (Fig. 2D). These results
confirm that multiple human melanoma cell lines express EMMPRIN and that SI00A9
ligand selectively binds EMMPRIN expressing cells in vitro. Flow cytometry demonstrated
that binding of S100A9 liposome to cells, as demonstrated by CF-750 NIR-dye delivery,
directly corresponds with the level of EMMPRIN expression observed in western blot (Fig
S1). The binding of S100A9 probe demonstrates a similar trend. SI00A9 liposome
effectively bound to A2058 (28.8%) and A2058PL X (33.3%) human melanoma cells. As

J Surg Res. Author manuscript; available in PMC 2015 September 21.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zeiderman et al.

Page 6

expected, SI00A9 liposome demonstrated more efficient binding to A375 (43.5%) and
A375PLX (47.5%) cells which express higher levels of EMMPRIN than A2058 strains (Fig
S1). ES-2 cells served as a positive control and demonstrated high binding by S100A9 probe
(48%) and liposome (65.2%). S2VP10 cells served as a second positive control and also
demonstrated high binding to S100A9 probe (45.1%) and S100A9 liposome (40.0%) (Fig
S1). MCF-7 cells served as a negative control and exhibited much less efficient binding to
S100A9 probe (5.0%) and liposome (20.2%) than cell lines which express high EMMPRIN
(Fig S1).

3.3 In vivo binding of S100A9 liposome and S100A9 probe

Our main aim was to obtain specific uptake of liposomes by both PLX resistant and
sensitive tumors via a systemic injection. SL00A9 probe and S100A9 liposome both
effectively bound A2058 and A2058PL X subcutaneous melanoma tumors. S100A9 probe
was injected as a preliminary study and demonstrated equal efficacy with tumor
accumulation observed from 6 to 48 hours. One hour after injection, the S100a9 liposomes
levels were 2.62E° (A2058) and 2.29E°(A2058PLX) (Fig 3B). The liposomes continued to
accumulate and by 48h were at 3.5E® (A2058) and 1.05E’ (A2058PLX). Significant
differences were observed in accumulation of the S100a9 liposome in A2058PLX tumors in
comparison to A2058 p=0.001626 (Fig 3B).

4. Discussion

The main aim of this study was to identify a cell-surface receptor highly expressed by both
Vemurafenib sensitive and resistant melanoma cell. Our results serve as a proof of principle
that EMMPRIN expression provides a novel target for cell-specific targeting of metastatic
melanoma. Furthermore, we show that S100A9 ligand can be used to efficiently target
liposomes to metastatic melanoma cells for cancer-cell specific drug-delivery and
theranostic imaging in vivo.

It is well documented that engineered liposomes and nanoparticles have the ability to deliver
larger doses of drugs while preventing systemic cytotoxicity in vivo via receptor-mediated
endocytosis drug delivery (7, 11, 17, 27, 28). Notable examples of untargeted liposomal
drug delivery to tumors include Doxil, a liposomal preparation encapsulating Doxorubicin
for the treatment of multiple types of cancer, and a newly designed silica nanoparticle
conjugated to folic acid and loaded with Doxorubicin (11, 29). While untargeted therapy has
shown potential, it is still less efficient than receptor-targeted drug delivery. Patients may be
exposed to unintentional systemic toxicity if the drug were to diffuse out of the liposome or
if there is liposomal clearance and degradation by systemic macrophages. To increase
treatment efficacy, peptides have been conjugated to liposomes to provide cancer cell
targeted drug delivery, and such methods have been used in the treatment of breast cancer,
refractory ovarian cancer, Kaposi’s sarcoma, and melanoma (10, 12, 30-32). Our findings
are unique in the identification of a cell-surface receptor that is expressed in multiple human
melanoma cell lines, EMMPRIN, as well as a ligand that specifically binds EMMPRIN in
Vemurafenib resistant cells. Furthermore, use of a CF-750 NIR-dye provided a method
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allowing for in vivo fluorescent imaging, thus enabling not only cell-specific drug delivery,
but also efficient, non-invasive monitoring of tumor progression.

The potential clinical utility of ST00A9 liposomes for targeting BRAF resistant melanoma
cells was observed via flow cytometry and in vivo subcutaneous tumors. Relative
EMMPRIN expression was lowest in A2058 cells in comparison to A2058PLX, A375, and
A375PLX cell lines. Because A2058 and A2058PLX cells also demonstrated lower
EMMPRIN expression, less efficient in vitro binding to SI00A9 probe and liposome, and
exhibit more aggressive and rapid growth in culture than the A375 strains, we chose to
evaluate these cells to more closely approximate clinical presentation. SI00A9 ligand and
liposome efficiently bound A2058 and A2058PLX cells both in vitro and in vivo. These
findings enhance the clinical utility of EMMPRIN targeted liposomes, as our results
demonstrate that even melanoma strains such as A2058 which express lower levels of
EMMPRIN than other tumors can be targeted without undesired accumulation in non-target
tissue. While flow cytometry demonstrated non-specific binding of CF-750 dye to A2058
cells, we believe this to be a result of reactive groups on the free-floating dye reacting with
extracellular proteins on the cells and not a result of the dye targeting the cells. In vivo, there
did not appear to be any non-specific binding, as both probe and liposome accumulated only
in the tumors. Furthermore, the flow cytometry results demonstrated more than a 100-fold
increase in binding and dye uptake by A2058 melanoma cells with S100A9 liposomes
compared to the untargeted-liposomes. This suggests that dye uptake occurs via receptor-
mediated endocytosis, not unselective dye binding.

Many groups have designed cancer-receptor targeted nanoparticles. For instance, Her2
targeted iron-oxide nanoparticles have been designed for imaging and cell-targeted drug
delivery in ovarian cancer (12). Two different groups have attempted cell-specific targeting
of melanoma cells in vivo, demonstrating methods that could potentially reduce systemic
toxicity in chemotherapeutic drug delivery. Alpha-melanocyte stimulating hormone has
been conjugated to human ferritin nanoparticles; this approach demonstrated in vivo
melanoma tumor-accumulation at 24 hours (31). Another group used EP1, a monoclonal
antibody to the human melanoma-specific antigen CSPG4, conjugated to a single ferritin
cage and encapsulating cisplatin (32). While the in vivo results of other groups are notable, a
significant clinical disadvantage of tumor-targeting via metal nanoparticles is accumulation
in non-target organs, such as the liver and spleen (33, 34). As chemotherapy requires
multiple doses over weeks or months, metal toxicity due off-target organ accumulation
poses a major clinical hurdle for metal nanoparticles, particularly those containing iron.
Lipid based liposomes overcome this issue. Neither SLT00A9 liposome nor probe
accumulated in untargeted tissues other than the bladder, which is to be expected as
liposomes are renally cleared. These findings indicate that ST00A9 liposomes are not rapidly
cleared from the circulation by systemic macrophages of the reticuloendothelial system.
Instead, the liposomes continually circulate through the blood and either specifically bind to
tumors or are eliminated through the urine. By continually circulating in this manner,
S100A9 liposomes may allow for more prolonged and sustained drug delivery and offer
advantages over metal nanoparticles targeted to cancer cells. Additionally, the lipid
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composition of liposomes is non-toxic, thus circumventing the clinical obstacle of non-target
organ toxicity and metal poisoning posed by metal nanoparticles.

Furthermore, while the skin is a highly vascular tissue, it receives blood from small
arterioles and capillary beds. SI00A9 liposomes are approximately 200nm in diameter and
therefore small enough to navigate capillaries and reach tumors in any vascularized tissue
without becoming stuck in 3 um diameter capillaries (35). Metastatic melanoma tumors are
more likely to be found in organs which have a greater vascular supply than skin, such as the
liver and lungs. The ability of SI00A9 liposomes to navigate small vessels is encouraging
and it is likely that accumulation of S100A9 liposomes would be even greater in tumors
located within highly vascularized tissue with larger blood vessels.

EMMPRIN targeting with S100A9 liposomes may have applications for the treatment and
imaging of other cancers as well. EMMPRIN has been shown to be highly expressed in
squamous cell carcinoma of the head and neck, glioblastoma multiforme, pancreatic and
hepatocellular carcinomas, medullary breast adenocarcinoma, and chromophobe renal cell
carcinoma (21, 36). Our western blot and flow cytometry results with ES-2 clear-cell
ovarian carcinoma and S2VP10 pancreatic carcinoma cell lines, which express high
EMMPRIN and efficiently bind S100A9 probe and S100A9 liposome, demonstrate the
potential applicability of EMMPRIN targeting for treatment of malignancies other than
melanoma. Using an S100A9 liposome, clinicians and scientists may be able to develop
therapies for other EMMPRIN expressing neoplasms that resist chemotherapeutic treatment,
cancers that are difficult to target with current drugs and treatment regimens, or enhance the
efficacy drugs that accumulate in off-target organs. For physicians trying to treat resistant or
recurrent melanoma, the ability to deliver combination therapy is crucial. While agents like
Vemurafenib have shown initial promise, most patients develop resistance to the drug.
Vemurafenib inhibits BRAF, a proto-oncogenic kinase high in the Map kinase/ERK
signaling pathway. Despite its importance in driving cancer cell growth, a BRAF mutation
alone does not result in malignancy, as BRAF is mutated in benign nevi (37). Cells
harboring a BRAF mutation certainly have acquired other mutations, including up-
regulation of additional growth pathways or survival mechanisms such as expression of the
multi-drug resistance proteins MRP 1-3 and the multidrug resistant efflux pump MDR-1.
These mechanisms prevent intracellular accumulation of drugs and confer resistance to other
chemotherapeutics in addition to Vemurafenib (38, 39). Thus, a way to concentrate drug
delivery is essential. Receptor-mediated endocytosis and drug delivery via SL00A9
liposomes may help to deliver therapeutic drug concentrations to these difficult to treat
tumors and increase treatment efficacy if drugs can be successfully encapsulated and
delivered in S100A9 liposomes.

5 Conclusions

This study demonstrates that EMMPRIN/CD147 is a suitable target for cancer cell targeted
drug delivery and in vivo tumor imaging using an S100A9 ligand conjugated to a liposome.
Our findings could potentially be used for as a targeted delivery system for the future
treatment of melanoma and other EMMPRIN expressing neoplasms. To further test S100A9
liposomes, studies will need to demonstrate successful encapsulation of drugs inside of the
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liposomes and efficacious in vivo drug delivery. At present, a metastatic melanoma mouse-
model has not been achieved, as past attempts have led to diffuse, systemic seeding of cells
instead of creation of a localized tumor. The creation of such a living model of melanoma
will enable further validation of S100A9 liposomes for in vivo tumor imaging and drug
delivery. Furthermore, chemotherapeutic agents must be identified that can be packaged
within the liposomes for cancer-cell targeted drug delivery.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Human melanoma cells lines express high levels of EMMPRIN. EMMPRIN is differentially

expressed by Vemurafenib resistant cell lines A2058PLX and A375PLX. Control cell lines
were ES-2 (clear cell ovarian cancer), MiaPaCa2 (pancreatic adenocarcinoma), UM-SCC1
(head and neck squamous cell carcinoma, and MCF 7 (breast cancer). (A) Western blot
demonstrates increased EMMPRIN expression in PLX resistant cell lines. (B) Relative
abundance of EMMPRIN to B-Actin was determined by dosimetry.
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Near-infrared (NIR) absorption spectra for CF-750 NIR dye demonstrates that absorption
spectra is unchanged upon encapsulation within SL00A9 liposome (A). SEM demonstrates
that S100A9 liposomes are uniform in shape and are 200nm +/-30 nm diameter (B). Flow
cytometry demonstrates that two separate batches of S100A9 probe bind to EMMPRIN
expressing A2058 cells (C) and S100A9 liposome binds A2058 cells 100X more efficiently

than untargeted liposome (D).
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Figure 3.
In vivo Tumor accumulation of S1I00A9 probe occurs after 6 hr in separate subcutaneous

melanoma tumors of A2058 and A2058PLX cells. (A) Mice injected iv with S1I00A9
liposomes at 5 O.D . AMIview images were taken every 6 h. (B) Regions of interest
measurements were taken to determine accumulation of S100A9 liposomes. Significant
increases were observed in A2058PLX resistant mice in comparison to A2058 p=0.001626.
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