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The Nano-plasmonic Exosome (nPLEX) Assay for High Throughput Protein Analysis
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Pancreatic Ductal Adenocarcinoma (PDAC)

Bile Duct Cancer (Cholangiosarcoma) cell line
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Early and inexpensive methods of detection are
essential for a higher chance of survival as this cancer
is known to be resistant to common chemotherapies.
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of bile duct cancer ranges from 30% to 2% of earlier
and late stage diagnosis respectively. Development
Bile Duct cancer is highly correlated with having a past
infection of the parasitic worms known as liver flukes,
which are found in the fresh waters of Southeast Asia.
The irritation and scarring caused by liver fluke
infection can lead to bile duct cancer.
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The highest rate of CCA incidence is recorded at 71%
of all liver cancer is in Thailand. 5-year survival rate
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5 proteins including, EGFR, Epcam,
Muc1, WNT2, and GPC1 have been
identified as the markers for
recognizing PDAC the progression
of pancreatic cancer. PDAC is very
difficult to detect and often is not
diagnosed until the prognosis is
poor. The 5-year survival rate is
7.2% which indicates the need for
advanced technologies for
surveillance of return of
malignancy or monitoring
treatment responses.

Extracellular vesicles (EVs) are now in the spotlight because of their role
in cell signaling and connection to their parent cell especially in regards to
cancer. Tumor derived extracellular vesicles(tEVs) have characteristics of
the original tumor, which include nucleic acids, proteins, enzymes and
lipids that can be useful in to navigating biomarkers and aid the diagnosis
and prognosis of the progression of pancreatic cancer.
The Nano-plasmonic exosome (nPLEX) assay technology profiles EVs
without a labeling, saving time, money and improving Surface Plasmon
Resonance sensitivity and specificity.

nPLEX on Patient Samples
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80% of newly diagnosed Pancreatic Ductal Adenocarcinoma (PDAC)
patients have tumors that cannot be removed, which is highly correlated
to late detection of malignance. Bile duct Cancer or Cholangiosarcoma
(CCA) has also caught the attention of scientists and physicians because
of its rise in prevalence in Southeastern Asia. In both cancers, prognosis is
poor due to late detection and invasive surgical intervention is often
needed for treatment.

Many of the PDAC markers are present in patient samples. 4/5
makers are expressed, Muc1 was undetected.

Flow Cytometry
SNU 308
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Extracellular Vesicles: Exosomes
Patient sample/Cell Culture

Exosome Isolation
Patient samples: size
exclusion columns and
density gradient
centrifugation.

Objective
Project Aims:

EV characterization

Cell culture media:
Ultracentrifugation

1. Verify PDAC EV makers on patient samples
2. Identify bile duct tEV makers in cell lines for cancer diagnosis
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Tumor-derived

tEV Marker
identification

EG
FR
M
U
C
1

2
Jo ,

Ep

1
Celestin ,

Key

Cancer
Diagnosis

Plasma samples are
collected from the blood of
PDAC patient

Biliary duct cancer cell
lines SNU308, SNU478,
SNU1196

EV

The Nanoparticle Tracking Analysis technology allows for
measurement and analysis for single particle size and
concentration through Brownian motion.

Protein Marker Analysis
Nano-plasmonic exosome (nPLEX) assay
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This Nano-plasmonic exosome (nPLEX)
assay technology is composed to two major
parts. The first part being the chip. The
gold plated chip is engineered with nanoholes with a depth of 100 nm and coated
with biotin and antibodies. This chip is
engineered to have high affinity for
proteins that are found in tEVs. The
specificity of the chip and its affinity for
certain biomarkers the NPLEX was able to
identify the contents of the EVs being
secreted by the tumor.
The second part of the technology is the
sensory aspect. The nPLEX measures the
refraction shift from shining light at the
gold surface of the chips. When doing so it
also is able to measure the shift in
wavelength when Evs are present on the
surface of the gold. This again verifies that
the selected markers are present in the
patients collected.

Untreated
Control

4/5 PDAC showed increased
expression Bile duct cell lines.

MUC1
WNT2
GPC1
EpCam
EGFR

Impact
Immunofluorescent Staining of Cells
Cell lines are stained with
the 5 PDAC markers, labeled
with a secondary antibody
and analyzed for protein
expression through flow
cytometry.

Flow Cytometry

There is a correlation between the PDAC markers observed in previous PDAC cell line EVs
and the protein expression in patient samples. This is a great start in the verification
process. The Bile duct cell work also showed promising results. The Flow cytometry results
indicate that many of the PDAC markers are expressed in cells.
In continuing with this study more patient samples will be analyzed to ensure the results
are repeatable. The exosomes derived from cell lines will be analyzed via nPLEX.

Relevance to nanomedicine

Imaging

Exosomes carry characteristics of the original tumor and allow access for biomarkers to be
tracked patient without the standard invasive biopsy. EVs Label-free exosomes analysis
through Surface Plasmon resonance (SPR) has set the baseline for exosome detection,
allowing for real-time kinetic measurements to identify binding affinities. The labeling
process can be avoided altogether through new technologies like the nPLEX. This allows us to
have access to valuable information through a liquid biopsy which allows for more
surveillance and possibly reinventing the way we detect, monitor and treat cancer.

Immunofluorescent staining was
used for cross confirmation of
protein expression.

Marker list
1. Epcam
2. EGFR
3. WNT2

4. MUC1
5. GPC1

This high throughput technology is especially useful in under resourced communities. The
hope is that with this technology liquid biopsies will become a strategy used to target these
aggressive cancers. This approach will allow healthcare providers a faster, and more cost
efficient strategy in diagnosing and monitoring the progression of cancer.

