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To identify new strategies against lung metastasis and understand the underlying mechanisms, a highly
metastatic pulmonary large cell carcinoma cell line model (801BL) was established through two rounds of
in vivo selection using a nude mouse xenograft model. Satellite tandem repeat (STR) analysis confirmed
the same genomic background of the newly established metastatic cell line 801BL as the non-metastatic
801C and low-metastatic 801D counterparts. Our study showed that 100% of mice (8 out of 8) injected
subcutaneously with 801BL cells developed lung metastatic tumors, while none of the mice injected with
801C cells had lung metastasis (p<0.0001). Highly metastatic 801BL cells showed alterations in
morphology and invasion capability when compared with 801C and/or 801D cell lines A comparative
proteomic analysis between 801BL and 801C followed by bioinformatics analysis revealed significant
alterations in several dominant cell signalling networks in the highly metastatic cell line. Western blot
confirmed the proteomic findings for several proteins from each signalling network. Since the highly
metastatic cell line and its non-metastatic counterpart share the identical genetic background, this model

provides a powerful tool for study of the mechanisms underlying lung cancer metastasis.

© 2019 Zhuo G Chen. Hosting by Science Repository.

Introduction

Lung cancer is the deadliest type of cancer for both men and women. It
is estimated that 234,030 new cases of lung cancer will be diagnosed in
2018 and 154,050 deaths are projected in the United States, where 90%
of cancer deaths can be attributed to metastasis [1, 2]. The underlying
mechanisms of metastasis in most cancers including lung cancer are still
poorly understood.

Metastasis studies require both pathologic and in vivo animal analyses,
because metastasis is a biological process with multiple steps that can
only be described based on in vivo analysis. Without animal studies,
there is high potential for misinterpretation [3]. Preclinical animal tumor
models are a fundamental component of the study of metastatic cancer.
Several types of animal models have been developed for experimental
lung cancer research including chemically induced lung tumors, human
tumor xenografts, and transgenic mouse models [4]. Among these

models, xenografts are reliable tools for the study of metastatic disease
mainly because other models generally produce a low incidence of
distant metastatic disease [5].

To understand the underlying mechanisms of metastasis, it is crucial to
understand the molecular profiles of the metastatic cancer cells at
transcriptional and translational levels. Recent data show, however, that
human neoplasms are biologically heterogeneous and that the process of
clinical metastasis is selective [6-8]. Transcriptional profile analysis of
tumor tissue revealed critical pathways associated with effects on tumor-
host interaction and inhibition of tumor growth. Studies using in situ
hybridization and immunohistochemical staining have shown that the
expression of genes and/or proteins associated with proliferation,
angiogenesis, cohesion, motility, and invasion vary among different
regions of neoplasms [9, 10]. Because of the heterogeneity of tumor cells
and the tumor infiltration by normal host cells and non-metastatic tumor
cells, the search for genes and/or proteins that are associated with
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metastasis cannot be conducted appropriately by the indiscriminate and
nonselective analysis of tumor tissues [3]. Therefore, metastatic cell
lines, ideally isogenic cell lines derived from their non-metastatic
parental cells, have become essential biological materials for this type of
study.

It is critical to improve our understanding of the characteristics of
metastatic cells, which will allow us to target this disease for therapeutic
intervention. Clearly, the pathogenesis of metastasis depends on multiple
interactions between metastatic cancer cells and host homeostatic
mechanisms. In this study, we established a novel metastatic lung cancer
model through in vivo selection and compared phenotype and proteomic
profiles between the metastatic cells and their non-metastatic
counterparts. We hope this study can provide a valuable tool to
understand how cancer cells become metastatic

Materials and Methods
I Cell lines and culture

Large cell lung cancer cell lines PLA-801C and PLA-801D were
obtained from Dr. Y.L. Lu (Institute of Basic Medical Science, China).
801C and 801D are non-metastatic and low metastatic cell clones,
respectively, from the same cell line PLA-801 [11]. All cell lines
including the newly established 801BL cells were cultured in RPMI
1640 medium with 10% FBS at 37 °C. For suspension culture, cells were
seeded in a 1.25% poly-hydroxyethyethylmethacrylate (Millipore Sigma
Co. St. Louis, MO) treated tissue culture dish for 96 h. The cell viability
was determined using flow cytometry. For apoptosis assay, cell
spheroids were collected and digested with 0.25% trypsin. PE Annexin
V Apoptosis Detection Kit (BD Biosciences, San Jose, CA) was used
according to manufacturer’s instructions.

11 Cell invasion assay

The matrigel invasion assay was performed using the matrigel basement
membrane matrix according to the manufacturer’s protocol (Becton
Dickinson Biosciences Discovery Labware, Bedford, MA). Briefly, 3x
10* cells in 0.5 mL of serum-free medium were seeded in the invasion
chamber containing the matrigel membrane (27.2 ng per chamber) in
triplicate and allowed to settle for 3 hours at 37 °C. NIH3T3-conditioned
medium was added as a chemoattractant in the lower compartment of the
invasion chamber. The chambers were incubated for 24 hours at 37 °C
in a 5% CO2 atmosphere. The invading cells appeared at the lower
surface of the membrane. The upper surface of the membrane was
scrubbed with a cotton swab and the absence of cells in the upper surface
was confirmed under the light microscope. After the cells were fixed
and stained with crystal violet, the membrane was placed on a
microscope slide with the bottom side up and covered with immersion
oil and a cover slip. Cells were counted under a microscope as a sum of
10 high power fields that were distributed randomly on the central
membrane. The experiment was repeated 3 times.

111 Stable isotope labeling by amino acids in cell culture (SILAC)

Proteomics samples were prepared using Pierce SILAC protein
quantitation kit following the manufacturer's instructions (Thermo
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Scientific, Waltham, MA). Stable amino acids were purchase from
Cambridge Isotope Laboratories, Inc (Andover, MA). Protein profiling
study by isotopic labeling mass spectrometry analysis was conducted by
the Center of Functional Genomics at the University of Albany-SUNY.

IV Western-blot assay

Cells were washed twice with PBS before being lysed on ice for 30min
with lysis buffer containing 50mmol/L HEPES buffer, 150mmol/L
NaCl, immol/L EDTA (pH 8.0), Immol/L EGTA (pH8.0), 1% IGEPAL
CA-630, 0.5% Triton X-100, 10mmol/L NaF, 2mmol/L Na3VO4,
10mmol/L B-glycerophosphate and 1% Protease Inhibitor Cocktail
(Sigma-Aldrich, St Louis, MO). The lysate was centrifuged at 16,000 g
at 4°C for 15 min. 50 micrograms of total protein for each sample were
separated by 10% SDS-PAGE and transferred onto a Westran S
membrane (Whatman Inc. Floham Park, NJ), and desired proteins were
probed with corresponding antibodies. Mouse anti-LDHA was
purchased from LifeSpan BioScience Inc.; mouse anti-human actin
(2:100 dilution) from Milipore Sigma; mouse anti-human E-cadherin
antibody was purchased from BD Bioscience; rabbit anti-human ezrin
antibody was purchased from Cell Signaling; mouse anti-vinculin and
sheep anti-TGM 2 antibodies were purchased from R&D Systems.
Bound antibody was detected using the SuperSignal West Pico
Chemoluminescence system (Pierce, Inc., Rockford, IL).

V Satellite tandem repeat (STR) analysis

A PCR based microsatellite marker analysis was performed in the
Research Animal Diagnostic Laboratory (Radil Lab, Missouri
University) to confirm cell originality. Nine microsatellite markers were
evaluated.

VI Xenograft metastasis mouse model

Animal experiments were approved by the Institutional Animal Care and
Use Committee (IACUC) of Emory University and followed the IACUC
guidelines. In brief, nude mice (athymic nu/nu, Taconic, NY, USA) aged
4-6 weeks (about 20 g bodyweight) were randomly divided into two
groups. 801C cells (2 x 10°) suspended in 0.10 ml of Hanks-buffered
saline was injected subcutaneously into flank of group 1 mice. Each
animal in group 2 was injected with 2 x 10° 801BL cells. Xenograft
tumors were measured three times per week. Mice were euthanized 4-6
weeks after the initial injection; animal lungs were collected, fixed
immediately in 10% buffered formalin, and embedded in paraffin. Tissue
sections were stained with hematoxylin—eosin (H&E). Five sections
were made for each sample. Lymph node and lung metastases were
identified by two individuals (SM and DW).

Results

| Establishing highly metastatic 801BL cells through in vivo
selection

Two rounds of in vivo selection using a nude mouse xenograft model
were used to generate a highly metastatic cell line. In the first round,
low-metastatic human large cell lung cancer cells 801D (2x10°) were
subcutaneously injected into the flank of 6 nude mice. After 6 weeks, the
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mice were sacrificed, and brain and lung tissue and were cut into small
fragments of <lmm?. Fragments were subjected to 0.25% trypsin
digestion for 30 min, isolated cells (very few, the pellet was barely
visible) were washed and cultured in RPMI medium. Colonies of cancer
cells were found in brain tissue culture in only 1 out of 6 mice. After
expanding in vitro for 3 passages, the cells were collected and subjected
to another round of subcutaneous injection. After another 8 weeks,
metastatic nodules were found in the lung. The nodules were harvested
and cut into small fragments which were then disassociated with 1%
collagenase (Millipore Sigma) in a gently shaking water bath for 1 h at
37 °C. After passing through an 85 um mesh sieve, the resulting cell
suspension was washed twice and centrifuged at a speed of 300 g x15
min. The pellet was then washed and cultured in RPMI 1640 medium. A
highly metastatic cell line, 801BL, was established from the lung
metastatic cells. A PCR-based satellite tandem repeat (STR) analysis
confirmed that the genomic background of the newly established
metastatic cell line 801BL was the same as that of the non-metastatic
counterpart 801C and low-metastatic counterpart 801D (Table 1). Since
801C and 801D cells are morphologically almost identical, in the
majority of our study, the newly established cell line 801BL was
examined for its metastatic ability compared to the non-metastatic 801C
cell line only.

Marker Name | Cell Lines

801C | 801D | 801BL
Amelogenin X, Y X, Y X, Y
CSF1PO 12 12 12
D13S317 12 12 12
D16S539 13 13 13
D5S818 11 11 11
D7S820 9 9 9
THO1 7 7 7
TPOX 9,11 9,11 9,11
VWA 18 18 18

Table 1: Satellite tandem repeat (STR) analysis confirms the same genomic
background of 801BL, 801C and 801D cell lines.

11 801BL cells but not 801C cells developed lung metastasis after
subcutaneous injection in the flank of mice

To determine the metastatic potential of the newly established cell line,
801BL cells were injected subcutaneously into the flank of nude mice.
Animals were sacrificed 6 weeks after and lung samples were collected
for H&E staining. The same experiments were conducted on 801C and
801D cells as control. None of the mice injected with 801C cells
developed lung metastasis, while all 8 mice in the 801BL-injected group
showed lung metastasis. Some of the metastatic tumors in the lung could
even be visually observed (Figure 1). Metastasis was found in only 1
mouse among the 8 mice injected with 801 D cells.

111 801BL cells exhibit different morphological characteristics
from 801C cells

801BL cells present pluripotent cell-like morphological changes
compared to 801C cells and display a rounded shaped with de-
differentiated morphological characteristics in in vitro culture. 801BL
cells grow like semi-adherent cells especially in the first 48 h after
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seeding and are slower to attach to the culture flask compared to 801C
cells. 801BL cells are also smaller than 801C cells. Representative
microscopic images of 801C cell and 801BL cells were taken 24, 48, and
72 hours after cells were seeded (Figure 2).

Cell Type Number of Mice Number of Lung Met
801C 8 0
801D 8 1
801 BL 8 8

Figure 1: Only 801BL cells generate metastasis in a xenograft animal
model. 801C, 801D and 801BL cells were injected subcutaneously into
the flank of nude mice. Animals were sacrificed after 4 weeks. Animal
lung samples were collected for H&E staining (A). None of the mice
injected with 801C cells had lung metastasis, while all mice in the 801BL
cells group showed lung metastasis (B). Some of the metastatic tumors
in the lung could even be visually observed (A). (Image represents 1 in
8 mice from each group).

A 801BL

24h

48h

72h

pre

Figure 2: 801BL cells have pluripotent cell features. After a 2-round in
vivo selection, 801BL cells (A) exhibit pluripotent cell-like
morphological change compared to 801 C cells (B). 801BL cells display
a rounded-shaped and appear de-differentiated in in vitro culture. 8301BL
cells are also smaller than 801C cells. Image shows representative
microscopic images of 801C and 801BL cells at 24, 48 and 72 hs.

Volume 2(5): 3-8



A spontaneous lung cancer metastasis mouse model

Metrigel Invasion

27 —

10 | =

so1D-8BL so1c
Cell Type

Relative Number of Invasive
Cells
g

Figure 3: 801BL cells are more invasive than 801C cells. 801C and
801BL cells were seeded at 3x10* cells per chamber containing the
matrigel membrane. A matrigel invasion assay was performed after 24
h. Invasive cells were counted as a sum of 10 high power fields (x200)
in the central membrane under the microscope. The invasive capability
of 801BL cells was increased by 3.47+0.44-fold compared to the non-
metastatic counterpart 801C cells (p<0.001). Matrigel invasion assay for
each cell line was repeated 3 times.
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Figure 4: 801BL cells exhibit different morphological characteristics
from 801C cells. Cells were seeded in a 1.25% poly-
hydroxyethyethylmethacrylate (Sigma) treated tissue culture dish for 96
h. (A) shows that spheroids from 801BL cells looked different under the
microscope (100x) than those from 801C cells. Single cells were still
visible for 801BL cells while the cell boundary was difficult to
distinguish for 801C cells. (B) 801BL cells showed better survival in
suspension culture conditions than 801C cells, with a cell death rate of
6.21% compared to 11.3% for 801C cells. The assay was repeated 3
times.

1V 801BL cells are more invasive than 801C cells

Since 801BL cells display some pluripotent morphological changes
compared to 801C cells, and because invasion and migration are the two
most prominent features of metastatic cells, we analyzed the invasion
activity of 801C and 801BL cells. Cells were seeded in matrigel coated
chambers. After 24 h, invasive cells were counted as a sum of 10 high
power fields (x200) in the central membrane under the microscope. The
invasive capability of 801BL cells was increased by 3.47+0.44-fold
compared to the non-metastatic counterpart 801C cells (p<0.001). The
matrigel invasion assay for each cell line was repeated 3 times (Figure
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3). No significant difference in migration of the two cell lines was found
(data not shown).

V 801BL cells survive suspension culture condition

801BL and 801C cells were seeded in poly-HEMA treated tissue culture
dishes and cultured for 96 h. Cell viability was determined by flow
cytometry assay. As shown in (Figure 4), the spheroids from 801BL cells
looked different from 801C cells. Single cells were visible for the 801
BL cell line, while the cell boundary was difficult to distinguish for 801C
cells. 801BL cells survived better in suspension culture condition, with
a cell death rate of 6.21% compared to 11.3% for 801C cells (p<0.05).
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Figure 5: Proteomics study shows that 801BL cells exhibit a different
protein profile from 801C cells. Some proteins were expressed at a
higher level in 801BL than 801C cells (A), while others were expressed
at a lower level (B) (cut-off threshold is 1.75-fold change).

VI Proteomics study shows 801BL cells display a different
protein profile to 801C cells

Samples for proteomics analysis were prepared using Pierce SILAC
protein quantitation kit. Isotopic stable amino acid labeled 801BL cell
lysate mixed with non-labeled 801C cell lysate was subjected to mass
spectrometry analysis (Supplementary Figure S1). Proteomics study
showed 801BL cells displayed a different protein profile compared to
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801C cells (Figure 5A and 5B). Bioinformatics analysis revealed
significant alterations in several dominant cell signaling networks
between these two cell lines, including those involved in cell
morphology, cellular function and maintenance, DNA replication,
recombination, and repair, and cell death (Supplementary Figure S2).

VIl Proteomics analysis findings were confirmed by Western
blot assay

To confirm the findings from proteomics analysis, several proteins from
each altered cell signaling network were chosen for immunoblot study.
As shown in (Figure 6A), protein alterations found in the proteomics
study [lactate dehydrogenase A (LDHA), ezrin, RAB-2A, vinculin,
transglutaminase 2 (TGM2)] were confirmed by Western blot: the levels
of LDHA (cellular function and maintenance), ezrin and vinculin (cell
morphology), RAB-2A (cell death), and TGM2 (DNA repair,
replication, recombination) were all increased in both 801D and 801BL
cells compared to 801C cells, and vinculin expression was higher in
801BL than in 801D cells. Although not detected in the proteomics
assay, the expression levels of metastasis-related genes E-cadherin and
Twist were also determined by Western blot assay and were found to be
lower and higher, respectively, in 801BL cells compared to 801C cells
(Figure 6 B).

A B
801C 801D  801BL

— —— i B-Actin 801C 801BL
———— - -

[ E-cadherin

W i

o S S | E2rin

SR s | RAB-2A

ﬂ- Vinculin

— gy G

Figure 6: Western blot assay confirms proteomics findings A, several
proteins from each altered cell signaling network were chosen for
immunoblot study. Alterations found in the proteomics study in the
expression of proteins (LDHA, ezrin, RAB-2A, vinculin, TGM2) were
confirmed by Western blot. B. Metastasis-related genes Twist and E-
cadherin were also found to be expressed differently between 801C and
801BL cells.

Discussion

Metastasis is the hallmark of malignant tumors and the primary cause of
cancer patient death [2]. Therefore, better understanding of the
molecular mechanisms underlying the metastasis of cancer and the
identification of predictive metastatic and prognostic markers will
contribute significantly to our ability to predict and guide the treatment
of this disease. An in vivo system that incorporates the features of
metastatic tumor and models the dynamic response to cancer drug
treatment may facilitate the development of precision medicine targeting
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metastasis. In this study, we used two rounds of in vivo selection to
establish a highly metastatic cell line which can metastasize to lung
spontaneously after subcutaneous inoculation. By analyzing the
biological differences between this highly metastatic cell line and its
non-metastatic counterpart, we are able to identify some molecular
events that are unique in metastasis. We believe this new lung metastasis
model could provide us a useful tool to study cancer metastasis.

Our model is a spontaneous xenograft model. Several metastasis models
are currently employed that fall into two categories, spontaneous and
experimental metastasis models. Spontaneous models include allograft,
xenograft and patient-derived xenograft (PDX) models [12]. Each model
has its own advantages and shortcomings in terms of mimicking the
actual biological process of human cancer metastasis. The metastatic
capacity of cancer cells is determined by genetic and epigenetic changes
within the tumor as well as contributions from the tumor
microenvironment (TME) [13, 14]. We used the in vivo-in vitro method
to isolate metastatic cancer cells. It has been shown that the increase in
metastatic capacity using this approach does not result from adaption of
tumor cells to preferential growth in a specific organ or environment but,
rather, is due to the selection [15-17]. This procedure was originally used
to isolate the B16-F10 line from wild-type B16 melanoma, but has also
been successfully used to produce highly metastatic tumor cell lines from
many murine and human tumors [18, 19]. It is worth pointing out that in
the first round of selection, metastatic cells were selected from the mouse
brain. We did not successfully isolate metastatic cells in the lung from
the same animal. This could be due to the complex and highly
heterogeneous mixture of the lung tissue which results in difficulty in
isolating a relatively small number of cancer cells. In the second round
of in vivo selection, the cell line formed large masses of lung metastasis
which could be visually identified and consisted mostly of cancer cells;
therefore, the final metastatic cell line was isolated from lung.

Our selected cells have several metastasis signatures that help them
achieve metastasis. The process of metastasis is a multistep cascade that
results from the accumulation of multiple genetic and epigenetic
alterations [3, 20, 21]. It has been shown that carcinoma cells first invade
the surrounding stroma, then migrate and intravasate into the blood or
lymphatic vessels and survive anoikis. Once arrested in the capillaries of
a distant location or organ, they will penetrate the adjacent parenchyma,
and adapt to the newly colonized site or subvert the local
microenvironment to form the new tumor. Only cells with metastatic
features can fulfil all these steps and achieve metastasis. First, as our
invasion assay study (Figure 3) has shown, the highly metastatic cells
are more invasive than their non-metastatic counterpart. This is expected
since invasion is fundamental for the first step of cancer cells leaving the
primary site. This feature helps the cells break through the extracellular
matrix (ECM) to fulfill the mission of intravasation, extravasation, and
reaching the metastatic site. Second, the selected 801BL cells survive
better under non-attached conditions (Fig 4). For tumor cells to establish
new colonies growing in a distant location, they have to survive lengthy
travel within the blood flow. This feature helps the cells overcome
anoikis in the blood. Finally, the epithelial-mesenchymal transition
(EMT) feature of our selected cell line provides the biological
mechanism underlying metastasis. Our morphological examination and
Western blot results showed 801BL cells are EMT-like (Figure 2) and
have reduced expression of E-cadherin and higher expression of

Volume 2(5): 5-8



A spontaneous lung cancer metastasis mouse model

TWIST1 (Figure 6), which are hallmarks of EMT cells, as compared
with the non-metastatic counterpart. EMT plays a major role in
embryogenesis, organ development and tissue regeneration [22].
Recently, EMT has been demonstrated to be highly associated with
cancer progression and metastasis [23, 24]. It is worth pointing out that
EMT is hypothesized to be an absolute requirement for tumor invasion
and metastasis interaction. Its reverse process, mesenchymal-epithelial
transition (MET), is also essential for metastasis because cancer cells
need to undergo the reverse of EMT once they reach the metastasis site
and begin colonization and growth [25, 26]. Although we observed EMT
in the 801BL line compared to its non-metastatic counterpart, we do not
know if 801 BL cells will undergo MET changes at the metastatic site
since we cannot mimic the MET process in vitro.

Using our current model, we identified several potentials signaling
pathways that could be targeted in the treatment of metastasis. To
identify biomarkers and signaling pathways in metastatic cancer cells,
we performed a proteomics study. Some specific proteins were identified
to have a different expression pattern in the two cell lines (Figure 5A and
5B). To confirm the validity of the proteomics assay, we performed
Western blot assays on selected proteins that showed different
expression in the proteomics assay (Figure 6). Of the tested proteins,
vinculin is associated with focal adhesion and adherens junctions, which
are complexes that nucleate actin filaments and crosslinkers between the
external medium, plasma membrane, and actin cytoskeleton; LDHA has
been shown to play an important role in the development, invasion and
metastasis of malignancies; TGM2 displays several intra- and
extracellular activities in relation to cell death, survival and
differentiation; ezrin plays a key role in cell surface structure adhesion,
migration, and organization [27-30]. All Western blot results confirmed
the accuracy of the proteomics findings. These data provide some clues
and potential targets for treating or preventing metastasis disease.
Several signaling pathways were identified after analysis with Ingenuity
IPA software. The major differences between 801BL and 801C cells are
in molecular networks that function in cellular assembly and
organization, cell cycle, organismal survival, cell-to-cell signaling and
interaction, cell death and cell morphology. Considering the large
number of differences in protein expression between 801BL and 801C
cell lines, it is reasonable to assume that functional molecular networks
are also altered between the two cell lines. This finding is not surprising
since all of these networks are important for tumor cells to migrate and
settle in the new milieu. Our current study focuses on protein expression
profile changes in the metastatic cell line compared to its non-metastatic
counterpart, because we believe the newly established cell line is the
result of the selection of a pre-existing population in the original cells,
rather than a selection of an in-process gene mutation that occurred
during the two-round selection. We focus on the protein profile of the
metastatic cell line also because proteins are the foot soldiers responsible
for nearly all biological functions and events within cells. Proteins are
also most likely the targets for drugs that treat or prevent metastasis.
Nonetheless, it is still of great interest to identify any possible single or
multi-genetic differences between the 801BL cells and their non-
metastatic counterpart.

As is the case with nearly all metastatic models, our new model may not

provide a complete picture of cancer metastasis. Since our model is
xenograft-based, the power of this model in determining the effect of
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TME is certainly limited because of the differences in metastatic organ
sites between humans and mice, especially the difference in the immune
system between humans and mice. However, our model can still provide
valuable genetic and epigenetic information regarding a metastatic
cancer.

In conclusion, a highly metastatic cell line was established through two
rounds of in vivo selection in this study. Since the 801BL cell line has
the same genetic background as its non-metastatic counterpart, the
difference in their protein expression profile is most likely specific for
metastasis; this model will thus provide a new powerful tool to
understand the mechanisms underlying cancer metastasis. At the same
time, it is an ideal model for testing anti-metastasis agents in the research
setting.
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Mix 801C 8018BL

(Thermo Scientific)

Figure S1: Proteomics samples were prepared using Pierce SILAC
protein quantitation kit according to the manufacturer’s protocol (A).
Lysate from 801BL cells labeled with isotopic stable amino acids was
mixed with the same amount of 801C cell lysate. (B) Equal amounts of
cell lysates were loaded for SDS-PAGE to ensure comparable protein
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quantity for 801BL and 801C cells before sending for mass spectrometry

analysis.
i sesceitey it Nemt Ut Irovad Ducomtr 14, 21}
PR e 1)
(0]} o[wcdrinret [t [ros Mot o ectrs
G110 [ htn SALL Mha acin Ngha At PANKAL TANKA 1BIS), Copun 4DRNL tERR ¢ |p |G Assombly 1o
F ke 1S, F56 VHSPL 1, AT, PKATIE, L, HLOKA, HLGASY, Uy, #MSH, Iogmaten o,
NEAE compher) $POCOAP, $POLY, $PLSY, 4PPPIRMA, $PROCE, HRARIA, Rt homeloy, (T
| Rock, HRRAS, $TGMY, HTURSX, tvQL }
DO | 40m, KT e sode AiFE ATGSfrcder G4, 4ATIC AT, SATROILL, CORL [ [t (e O

(0K, €53 VOUSPIL, 5L GAL 46U, 40161, JRSTINE [ChTothsypiegnd
SRSTIRER ol EGAYI0A BOKE RIS MEC I NI, $NLX, $9RC0, 4PN, eion

g, L 1RCLAN, SSCISAL, SWAGL S THCL TR RSN
oL 4D, CROU Copn, 0161, 6, (002, 15 9HOG, KoM KECH 05 [0 [clomeh Aoy
9, $HOAY, IHSPOL, ML R ol ok, $URTIA, UIPLAL, gk, 34 MY, o fuscienasd
APASPY, PHLDNL X fomple, Pckh $PINEL $PRMITL i, $IOAL, 95081, TNRSL Wawrcs

TN TR 4T, 4XaeCs

KTR 4ADSS, AYE DAEL WAL, 0001, COLALL MEEL EF6 8 DO 9P, |10 ey ColOuih
B, 53 e EGOUER BV 1L CHL G5, STINIBEL RMRNPA), #EATY, (—r—

N VRS fecudes ECAEIA INPOPH, R0DSRL, PHOAL 4SARS, SUAOQ, 4TNB,

I, NG T3 $TRL), TIX, A2

Figure S2: Bioinformatics analysis using Ingenuity® Pathway Analysis
(IPA®) revealed significant alterations in several dominant cell
signaling networks including those involved in cell morphology, cellular
function and maintenance, DNA replication, recombination, and repair,
and cell death between the two cell lines. (p-value: 1.08E-08-6.83E-03)
and cell death (p-value: 1.88E-08-6.83E-03), between the highly
metastatic cell line (801BL) and its non-metastatic counterpart (801C)
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