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RESUMO

O carcinoma espinocelular (CEC) oral apresenta propenséo para invasao
local, emissdo de metastases para os linfonodos regionais e a distancia, estando
associado a indices consideraveis de recidivas precoces e baixas taxas de sobrevida.
Varios estudos tém consistentemente mostrado que a presenca de células tronco do
cancer (CSC — cancer stem cells) contribuem para a falta de sucesso das terapias
atuais contra o cancer. As CSC podem ser definidas como subpopulagdes de células
cancerigenas que apresentam capacidade de autorrenovagdo indefinida e
diferenciagao celular, sendo responsaveis pela recorréncia local, disseminacao
metastatica e resisténcia ao tratamento radio/quimioterapico em varios tipos de
cancer, incluindo no CEC oral. Embora a identificagdo precisa das CSC ainda seja um
desafio, diversos estudos tém utilizado marcadores de superficie celular,
isoladamente ou em combinacdo, para o estudo destas populagdes. Portanto, o
objetivo deste trabalho foi caracterizar trés subpopulacées de CSC com padrbes
distintos de expresséo para os marcadores de superficie celular CD44 e CD326 (CSC-
Mi: CD44%/CD3267, CSC-E: CD44-%/CD32619" e CSC-M,. CD44"9"/CD3267) e
compara-las com a linhagem parental metastatica LN-1A. Para isto, investigamos in
vitro as propriedades proliferativas, o potencial clonogénico e de formagéao de esferas,
a adesao e a migracdo celular, bem como os niveis das proteinas associadas a
transicdo epitélio-mesenquimal (EMT), da enzima acido graxo sintase (FASN), do
receptor do fator de crescimento epidérmico (EGFR), da p-Akt e da integrina oV por
western blotting. Avaliamos também a sensibilidade as drogas antineoplasicas
cisplatina e TVB-3166 por meio de ensaios de viabilidade celular e calculo da
concentragao inibitoria média (ICso). Por fim, investigamos a capacidade de formagao
de tumores por meio da inoculagdo subcutédnea de células na regido de flanco e
ortotopicamente na borda lateral de lingua de camundongos BALB/c nude, bem como
a formacao de metastases para os linfonodos cervicais. Os resultados revelaram que
os niveis de E-caderina foram maiores nas células CSC-E, enquanto os niveis de
vimentina e slug foram maiores nas células CSC-M.. Os niveis de N-caderina, FASN
e EGFR foram semelhantes entre todas as linhagens celulares. As células CSC-M+ e

CSC-M2 apresentaram maior potencial proliferativo, o que foi acompanhado por



maiores niveis proteicos de p-Akt. Todas as linhagens celulares analisadas formaram
esferas e as células CSC-M; e CSC-M: exibiram maior capacidade de formacao de
colonias. A migragao celular foi semelhante entre todas as linhagens celulares estudas
e a adesao ao miogel foi maior nas células CSC-M; e -M. Os niveis proteicos da
integrina av foram maiores nas células CSC-M. e menores nas células CSC-M1. A
sensibilidade a cisplatina foi semelhante entre as linhagens celulares estudadas, no
entanto, as células CSC-E foram discretamente mais sensiveis ao TVB-3166 do que
as demais linhagens celulares. Todas as linhagens celulares foram capazes de formar
tumores quando inoculadas subcutaneamente na regidao de flanco e ortotopicamente
na borda lateral de lingua de camundongos BALB/c nude. Adicionalmente, as células
CSC-E e CSC-M: formaram metastases nos linfonodos cervicais. Os resultados aqui
apresentados poderao servir de base para melhor compreensido dos fendtipos das

CSC a fim de direcionar tratamentos mais eficazes para o CEC oral.

Palavras-chaves: Carcinoma espinocelular oral. Células-tronco do cancer. CD44.
CD326. EpCAM. Transicdo epitélio-mesenquimal. Acido graxo sintase. Cisplatina.
TVB-3166.



ABSTRACT

Oral squamous cell carcinoma (OSCC) has a propensity for local invasion
and emission of metastases to regional and distant lymph nodes, being associated
with considerable rates of early recurrences and low survival rates. Several studies
have consistently shown that the presence of cancer stem cells (CSC) contributes to
the failure of current cancer therapies. CSC can be defined as subpopulations of
cancer cells that have an indefinite capacity for self-renewal and cell differentiation,
being responsible for local recurrence, metastatic dissemination, and resistance to
radio/chemotherapy treatment in various types of cancer, including OSCC. Although
the precise identification of CSC is still a challenge, several studies have used cell
surface markers, alone or in combination, to study these populations. Therefore, the
objective of this work was to characterize three subpopulations of CSC with distinct
patterns of expression for cell surface markers CD44 and CD326 (CSC-Ms:
CD44%/CD3267, CSC-E: CD44°%/CD326"9" and CSC-M,: CD44"d"/CD3267) and
compare them with the LN-1A metastatic parental cells. To this, we investigated in vitro
proliferative properties, clonogenic and sphere formation potential, cell adhesion, and
migration, as well as the levels of proteins associated with epithelial-mesenchymal
transition (EMT), the enzyme fatty acid synthase (FASN), epidermal growth factor
receptor (EGFR), p-Akt and integrin av by western blotting. We also evaluated the
sensitivity to the antineoplastic drugs cisplatin and TVB-3166 through cell viability
assays and calculation of the mean inhibitory concentration (ICso). Finally, we
investigated the ability to form tumors by subcutaneously inoculating cells in the flank
region and orthotopically on the lateral border of the tongue of BALB/c nude mice, as
well as the formation of metastases to the cervical lymph nodes. The results revealed
that E-cadherin levels were higher in CSC-E cells, while vimentin and slug levels were
higher in CSC-M:2 cells. N-cadherin, FASN, and EGFR levels were similar among all
cell lines. CSC-M1 and CSC-M: cells showed greater proliferative potential, which was
accompanied by higher protein levels of p-Akt. All cell lines analyzed formed spheres,
and the greatest ability to form colonies was observed in CSC-M; and CSC-M: cells.
Cell migration was similar among all cell lines studied, and adhesion to the myogel was

higher in CSC-M+ and CSC-M: cells. Integrin av protein levels were higher in CSC-M>



cells and lower in CSC-Mjy cells. Cisplatin sensitivity was similar between the cell lines
studied; however, CSC-E cells were slightly more sensitive to TVB-3166 than the other
cell lines. All cell lines were able to form tumors when inoculated subcutaneously in
the flank region and orthotopically in the lateral border of the tongue of BALB/c nude
mice, and CSC-E and CSC-M: cells metastasized to cervical lymph nodes. The results
presented here may serve as a basis for a better understanding of CSC phenotypes

to direct more effective treatments for OSCC.

Keywords: Oral squamous cell carcinoma. Cancer stem cells. CD44. CD326. EpCAM.

Epithelial-mesenchymal transition. Fatty acid synthase. Cisplatin. TVB-3166.
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1 INTRODUGCAO

O céncer oral é considerado um grave problema de saude mundial,
ocupando o décimo sexto lugar em incidéncia considerando-se todos os casos de
cancer no mundo. Anualmente, estima-se que 177.757 mortes sejam causadas no
mundo pelo cancer de boca (Sung et al., 2021). No Brasil, de acordo com os dados
do Instituto Nacional do Cancer (INCA), estimou-se para cada ano do triénio de 2023-
2025, 15.100 novos casos de cancer oral, sendo 10.900 casos em homens e 4.200
casos em mulheres, o que coloca este tipo de cancer na quinta colocagcdo em
incidéncia na populagdo masculina brasileira (INCA, 2023). O carcinoma espinocelular
(CEC), também denominado de carcinoma de células escamosas ou carcinoma
epidermdide, € a neoplasia maligna mais comum da cavidade oral, compreendendo
mais de 90% de todos os casos. Os principais fatores de risco para o CEC de boca
incluem o tabagismo e etilismo crbnico, e a interagdo entre ambos, possui forte
sinergismo (Bouvard et al., 2022). O CEC oral apresenta propensdo tanto para
invasao local como para a emissao de metastases precoces para os linfonodos
regionais e/ou a distancia. A maioria dos pacientes com CEC de boca é diagnosticada
em estagio avancado da doenga, ja com presenga de metastases cervicais, 0 que
contribui diretamente para o prognéstico ruim desta doenga (Curado et al., 2016). O
estadiamento clinico e a localizagdo do tumor guiam o tratamento da doenga, para o
qual a cirurgia representa a principal modalidade terapéutica, no entanto, quando em
estadios muito avangcados, os pacientes sao incluidos em protocolos
radio/quimioterapicos (Marur & Forastiere, 2016; Nandini et al., 2020).

Apesar de todos os avangos tecnoldgicos e cientificos, as taxas de
sobrevida para o CEC de boca nao mostraram nenhuma melhora nas ultimas décadas
e permaneceram em aproximadamente 50% apos 5 anos (Cohen Goldemberg et al.,
2018; Warnakulasuriya, 2009). O cenario é ainda mais desfavoravel para pacientes
com tumores metastaticos ou recorrentes, para os quais a sobrevida global média
permanece inferior a 1 ano (Kurzweg et al., 2012). As altas taxas de mortalidade tém
sido amplamente atribuidas as recorréncias locorregionais que podem ser explicadas,
pelo menos em parte, devido ao diagndstico tardio que contribui para o fracasso das

abordagens terapéuticas atuais em casos avangados (Borsetto et al., 2019). Neste
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contexto, evidéncias provenientes de pesquisas laboratoriais sugerem que a
complexidade molecular, a heterogeneidade celular intratumoral e a presenga das
chamadas células tronco do cancer (cancer stem cells — CSC) sao responsaveis pela
recorréncia local, disseminacdo metastatica e resisténcia ao tratamento
radio/quimioterapico em varios tipos de neoplasias malignas, incluindo o CEC oral
(Koukourakis et al., 2012; Noman et al., 2020; Oliveira et al., 2014).

O conceito de CSC foi proposto ha cerca de quatro décadas e propde que
o crescimento do tumor é analogo a renovagao dos tecidos saudaveis e alimentado
por um pequeno numero de células-tronco especializadas (Reya et al., 2001). As CSC,
também denominadas de células iniciadoras de tumor, compreendem subpopulacdes
de células de natureza maligna que apresentam capacidade de autorrenovagao
indefinida e de diferenciacdo celular que impulsionam o crescimento e criam a
heterogeneidade do tumor (Jordan et al., 2006). A primeira evidéncia do papel das
CSC no cancer surgiu em 1997, quando pesquisadores descobriram que apenas uma
subpopulagao de células leucémicas fenotipicamente bem estabelecidas foi capaz de
formar tumores quando transplantada em camundongos imunodeficientes (Bonnet &
Dick, 1997). Desde entéo, os pesquisadores investigaram com profundidade o papel
das populagdes de CSC em diferentes tipos de neoplasias malignas sélidas, como as
de mama, prostata, pancreas, cérebro e o cancer de cabeca e pescogo (Al-Hajj et al.,
2003; Collins et al., 2005; Li et al., 2007; Prince et al., 2007; Singh et al., 2003).

A falta de sucesso completo das terapias atuais contra o cancer avangado
pode ser causada, pelo menos em parte, pela presenca de CSC quiescentes, que
permanecem vitais apos o tratamento e retém sua capacidade de repovoar o tumor
com o passar do tempo (Baillie et al., 2017). Parece ser necessario, portanto, que
novas estratégias de tratamento para a eliminagado completa do cancer considerem as
consequéncias da permanéncia das CSC. Por outro lado, a analise precisa do perfil
molecular das CSC permanece um grande desafio para as pesquisas atuais devido
as dificuldades existentes para a identificacdo e, consequentemente, isolamento
destas células (LaBarge, 2010). Devido a falta de um marcador universal ou especifico
para CSC derivadas de neoplasias malignas de diferentes origens teciduais e a falta
de seletividade dos marcadores disponiveis, a combinagdo de dois ou mais
marcadores de superficie celular tem sido a abordagem mais utilizada para a
identificacéo e isolamento das CSC (Jariyal et al., 2019). Dentre os marcadores de

superficie mais estudados e melhor caracterizados no CEC oral estdo CD24, CD29,
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CD44, CD98, CD133 e CD326, dentre outros (Chen and Wang, 2019; Costea et al.,
2006).

Existem evidéncias crescentes na literatura cientifica sobre linhagens
celulares derivadas de CEC oral apontam que a presenca de subpopulagdes positivas
para CD44 e CD326 apresentam caracteristicas fenotipicas e funcionais compativeis
tanto com células-tronco epiteliais normais quanto com CSC ou células capazes de
iniciar tumores in vivo (Amoér et al., 2021; Biddle et al., 2011; Prince et al., 2007;
Shigeishi et al., 2018). Adicionalmente, estudos prévios do nosso proprio grupo de
pesquisa demostraram a expressao de CD24, CD44 e suas isoformas CD44v3 e
CD44v6, CD133, CD271 e também CD326 em duas linhagens celulares derivadas de
CCE oral, a SCC-9 ZsGreen e sua derivada metastatica LN-1A (Cuadra-Zelaya,
2016). A partir deste estudo foi realizado o isolamento de diferentes fenotipos com
expressao diferencial de CD44 e CD326, em ambas as linhagens celulares (Cuadra-
Zelaya, 2019).

CD44 (cluster de diferenciagéo 44), € uma glicoproteina transmembréanica
complexa que participa de varios processos fisioloégicos e sua desregulagdo ou
expressao aberrante parece contribuir para a iniciacdo e progressao tumoral (Chen et
al., 2018). Esta glicoproteina esta envolvida na regulagdo de diversas vias de
sinalizagao que podem modular a proliferacéo, invasao, metastase, transigcao epitélio-
mesenquimal (EMT — epithelial mesenchymal transition) e resisténcia a terapias contra
o cancer (Yan et al., 2015). CD326 (cluster de diferenciagdo 326) ou molécula de
adesao celular epitelial (EpCAM), por sua vez, é uma glicoproteina transmembranica
expressa em um subconjunto de epitélios normais e produzida em grande quantidade
por células malignas oriundas de diferentes tipos tumorais, onde desempenha papéis
em varios processos biolégicos como adesdo, migragédo, proliferacdo, EMT e
diferenciagao celular (Imrich et al., 2012; Munz et al., 2009). Entretanto, os dados
disponiveis ainda s&o insuficientes para um entendimento completo da biologia das
CSC (sua identidade precisa, localizacdo dentro da massa tumoral e suas
caracteristicas funcionais) e, portanto, modelos que auxiliem na caracterizagdo do
comportamento tumorigénico e/ou metastatico destas células no CEC oral sdo
imprescindiveis.

Mediante o exposto, no presente estudo o objetivo foi caracterizar os
fendtipos de trés subpopulagdes de CSC com diferentes padrdes de marcagao para

CD44 e CD326, previamente isoladas em nosso laboratério, e compara-los com a
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linhagem metastatica parental LN-1A derivada de CEC oral. Para isto, investigamos
as propriedades proliferativas, o potencial clonogénico, a capacidade de formacgao de
esferas, a adesdo e a migragdo celular, bem como a sensibilidade as drogas
antineoplasicas cisplatina e TVB-3166. Verificamos também nestas linhagens
celulares os niveis de proteinas associadas a EMT, de FASN, EGFR, p-Akt e integrina
av. Por fim, investigamos a capacidade destas células de formarem tumores apés
inoculagao subcutanea na regido do flanco ou ortotépica na borda lateral de lingua de
camundongos imunodeficientes. Os resultados aqui apresentados poderdo servir de
base para a melhor compreensao dos fenétipos das CSC e direcionar a padronizagao

de futuros tratamentos mais eficazes contra o CEC oral.
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ABSTRACT

Objectives: Cancer stem cells (CSC) are strongly associated with local recurrence,
metastatic dissemination, and chemoradiotherapy resistance in several types of
cancer, including oral squamous cell carcinoma (OSCC). We aimed to characterize
the in vitro and in vivo behavior of CSC subpopulations derived from a highly metastatic
OSCC cell line.

Materials and Methods: Three CSC subpopulations with different patterns of positivity
for CD44 and CD326 were isolated by FACS (CSC-My, -E, and -M2) from LN-1A cells.
Their proliferation rates, clonogenic and sphere formation potential, adhesion to
extracellular matrix, and migration were analysed in vitro, as the levels of epithelial-
mesenchymal transition (EMT) markers and p-Akt, and sensitivity to cisplatin and TVB-
3166. The ability of these cells to in vivo produce tumors was tested both in the flanks
and orthotopically in the tongue of BALB/c mice.

Results: E-cadherin levels were higher in CSC-E cells, while vimentin and slug were
more produced by CSC-M: cells. CSC-M¢s and CSC-M: cells showed greater
proliferative potential, which was accompanied by a high production of p-Akt. All
studied cell lines were able to form spheres, and the greatest ability to grow in colonies
was observed in CSC-M1 and CSC-M: cells, which also have stronger adhesion to
myogel. Finally, CSC-E cells were more sensitive to the exposure to TVB-3166, and
all cell lines were able to form tumors when subcutaneously or orthotopically inoculated
in mice.

Conclusion: OSCC-derived CSC subpopulations exhibited distinct and enhanced
cancer phenotypes in vitro, tumorigenic capacity in vivo, and must be exploited to

provide novel therapeutic targets for OSCC.

Keywords: Oral squamous cell carcinoma. Cancer stem cells. CD44. CD326.

Epithelial-mesenchymal transition.
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1 Introduction

Oral squamous cell carcinoma (OSCC) is the most common type of
malignant tumor that affects the oral cavity and has been estimated to be the sixteenth
position among all human malignancies both in incidence and mortality worldwide [1],
[2]. Despite current scientific and technological advances, the survival rates of OSCC
have remained at approximately 50% after five years [3], [4]. The failure of current
therapeutic strategies may be due, at least in part, to the presence of quiescent cancer
stem cells (CSC), which remain vital and retain the ability to repopulate the tumor [5].
Therefore, new treatment strategies need to consider the existence of CSC in order to
successfully eradicate cancer.

CSC, also known as tumor-initiating cells, comprise subpopulations of
cancer cells with the ability of unlimited self-renewal and cell differentiation, driving
both tumor growth and cell heterogeneity [6], [7]. The first evidence of CSC came out
in 1997 when a subpopulation of phenotypically well-established leukemic cells was
the only one able to form tumors when transplanted to immunodeficient mice [8]. Since
then, many researchers have extensively investigated the role of CSC populations in
different types of human malignant solid tumors, such as those from the breast,
prostate, pancreas, brain, and head and neck [9], [10], [11], [12], [13]. Collectively, their
results suggest that the presence of CSC is potentially responsible for local recurrence,
metastatic spread, and resistance to radiotherapy and chemotherapy in these tumors,
including OSCC [14], [15], [16].

The accurate identification, isolation, and phenotypical analysis of CSC
remain one of the major challenges for researchers due to the lack of specific markers.
Consequently, the combination of several cell surface markers has been the choice for
the isolation of CSC [17], [18]. A growing body of evidence with OSCC-derived cell
lines shows the presence of subpopulations positive for different cell surface markers,
such as CD24, CD29, CD44, CD98, CD133, and CD326, with well-defined malignant
properties and capable of developing new tumors when transplanted into mice [19],
[20]. CD44 and CD326 (epithelial cell adhesion molecule - EpCAM or epithelial surface
antigen - ESA) are transmembrane glycoproteins with roles in several physiological
processes, and their dysregulation or aberrant expression seems to contribute to tumor
initiation and progression [21], [22]. These cell surface molecules are involved in the

control of signaling pathways that affect proliferation, invasion, metastasis, epithelial-
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mesenchymal transition (EMT), and resistance to cancer therapy [23], [24]. Therefore,
since models that better characterize the tumorigenic and metastatic behavior of CSC
populations in OSCC are still needed, in the present study, we characterize the in vitro
and in vivo behavior of the CSC-M; (CD44%/CD3267), CSC-E (CD44->%/CD326H9"),
and CSC-M, (CD44His"/CD326") putative CSC phenotypes isolated from the metastatic
LN-1A cell line.

2 Materials and methods
2.1 Cell culture

The SCC-9 ZsGreen LN-1A (LN-1A) metastatic cell line is derived from
human OSCC and was established by in vivo selection from SCC-9 ZsGreen cells as
previously described by our group [25]. LN-1A cells and LN-1A-derived CSC
subpopulations were maintained in DMEM/F-12 (Invitrogen, Carlsbad, CA, USA)
supplemented with 10% of FBS (Cultilab, Campinas, Brazil), 400 ng/mL of
hydrocortisone (Sigma-Aldrich, St Louis, MO, USA), 1% antibiotic/antimycotic solution
(Invitrogen), and 0.2% de MycoZap™ Prophylactic (Lonza, Basel, Switzerland) at 37°C
in a humidified atmosphere with 5% CO2.

2.2 Flow cytometry and fluorescence-activated cell sorting (FACS)

LN-1A cells were simultaneously labeled with antibodies against CD44
(clone G44-26, BD Pharmingen, New Jersey, USA) and CD326 (clone HEA-125,
Miltenyi Biotec, North Rhine-Westphalia, Germany). Isotype-matched PerCP-Cy5.5
(clone 27-35, BD Pharmingen) or APC-conjugated (clone 11711, R&D Systems,
Minnesota, USA) antibodies were used as controls. Samples were analyzed and
sorted with the aid of a FACSAria™Fusion flow cytometer (BD Biosciences) from the
Regional Blood Center of Ribeirdo Preto of the University of S&do Paulo and the
software FACSDiva 8.0.1 (BD Biosciences).

2.3 Cell proliferation

The proliferative potential of studied cell lines was estimated by seeding 5
x 1032 cells into each well of 48-well plates with DMEM/F-12 containing 10% FBS. After
24 h, cell culture medium was changed by serum-free medium, cells incubated for

more of 24 h, and then cultured for 24, 48, 72, and 98 h in fresh medium containing
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10% FBS. After that, cells from duplicate wells were trypsinized and counted in a

Neubauer chamber.

2.4 Clonogenic assay and spheroid formation

To assess the clonogenic potential of our isolated CSC, 500 cells were
grown in DMEM/F-12 supplemented with 10% FBS in 6-well culture plates for 10 days,
being the culture medium changed every 48 h. Colonies were fixed with 4%
paraformaldehyde and stained with 0.1% crystal violet, plates extensively washed with
distilled water and dried at room temperature. Following scanning in a transilluminator
device Alliance 4.7 equipment (UVITEC, Cambridge, England), colonies were counted
according to the criteria described by Franken et al. [26] using the Image J software
(National Institutes of Health, Maryland, USA). In order to evaluate the ability to form
spheres, each cell population was seeded at a density of 8 x 103 cells in low attachment
96-well plates (Nunclon™ Sphere™, Thermo Scientific, Massachusetts, USA) in
DMEM/F-12 containing 10% FBS for 24 h. Spheres were observed and documented

in an inverted phase-contrast microscope (Nikon Eclipse Ti-S).

2.5 Scratch assays

Cell migration was evaluated as previously described [27]. Briefly, 2.4 x 10°
cells were seeded in 24-well plates in DMEM/F-12 medium with 10% FBS. The
confluent monolayer formed after 24 h was scraped off with sterile 200 yL micropipette
tips to create cell-free areas. After three washes with PBS, medium supplemented with
10% FBS was added, and cells incubated for additional 16 h. Images were obtained
with the aid of a Nikon Eclipse Ti-S microscope. Cell migration was calculated with

Image J software and expressed as the percentage of wound closure.

2.6 Adhesion assays

Ninety-six-well plates were sensitized with 10 pg/uL of myogel, an
extracellular matrix-derived mixture obtained from human uterine leiomyomas [28], at
4 °C for 24 h. Uncoated wells incubated with PBS only were used as negative controls.
After a washing step with PBS and incubation with 3% bovine serum albumin (BSA,
Sigma-Aldrich) in PBS for 2 h at 37 °C, subconfluent LN-1A cells or CSC
subpopulations previously grown in DMEM/F-12 supplemented with 10% FBS for 48 h



25

were harvested and plated (3 x 10%) in the pre-treated wells. After 1 h at 37°C, non-
adherent cells were washed, the remaining adherent cells fixed in 10% trichloroacetic
acid (TCA, Sigma-Aldrich), stained with 0.1% crystal violet, extensively washed in
distilled water, eluted in 70% ethanol, and quantified by using an ELISA reader at 655
nm (Bio-Rad, Hercules, CA, USA).

2.7 Drug resistance assays

Cell viability was estimated wusing (4,5-dimethylthiazol-2-yl)-2,5
diphenyltetrazolium bromide (MTT, Sigma-Aldrich) following the incubation of LN-1A
cells or CSC subpopulations with DMEM/F-12 supplemented with 2 or 10% FBS
containing increasing concentrations of TVB-3166 or cisplatin for 48 h (both from
Sigma-Aldrich). Dimethylsulfoxide (DMSO, Sigma-Aldrich) and 0.9% sodium chloride
solution were used as vehicle controls for TVB-3166 and cisplatin, respectively. 1Cso
values were determined through the dose-effect curve with the aid of GraphPad Prism
8.4.3 software (California, USA).

2.8 Protein extractions and western blotting

Protein lysates were prepared from cell pellets for western blotting reactions
as previously described [29]. Fifty micrograms of each protein lysate were probed with
the primary antibodies described in Table 1, and the resulting protein bands analyzed
with the aid of an Alliance 4.7 equipment (UVITEC) and Alliance 16.06 software.

Antibodies against 3-actin were used as loading controls.
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Table 1. Antibodies used in western blotting reactions with protein extracts obtained
from LN-1A cells and CSC-My, -E, and Mz subpopulations.

Antibody Host Molecular weight (kDa) Dilution Reference

FASN Mouse 265 1:3000 610963, BD Biosciences

EGFR Rabbit 175 1:1000 D38B1, Cell Signaling Technology
E-cadherin Rabbit 135 1:1000 24E10, Cell Signaling Technology
Integrin av Rabbit 130 1:500 sc-6617-R, Santa Cruz Biotecnology
N-cadherin ~ Mouse 130 1:1000 610920, BD Biosciences

p-Akt Rabbit 60 1:1000 Ser473, Cell Signaling Technology
Vimentin Rabbit 57 1:1000 D21H3, Cell Signaling Technology
B-actin Mouse 42 1:10000  A1978, Sigma-Aldrich

Slug Rabbit 30 1:1000 C19G7, Cell Signaling Technology

FASN: Fatty acid synthase; EGFR: Epidermal growth factor receptor; p-Akt: phospho-Akt; kDa: kilodalton

2.9 In vivo tumorigenic assays

In vivo experiments were conducted with 6-8-week-old BALB/c nude male
mice obtained from the Animal Facility of the Faculty of Medicine of the University of
S&o Paulo (USP, Brazil). All animal experiments were approved by the Animal
Research Ethics Committee of the Piracicaba Dental School, University of Campinas,
Brazil (protocol 6020-1/2022). LN-1A cells and their CSC subpopulations were grown
until 70% confluency in DMEM/F-12 with 10% FBS and 10°, 5 x 10%, or 10 x 10° cells
in 100 pL of culture medium subcutaneously injected into the flank region of each
animal. In addition, orthotopic implantations of 2 x 10° cells in the right lateral portion
of their tongues were performed in 20 pyL of culture medium, both with syringes with
30-gauge disposable needles (Ultra Fine II, BD Biosciences). Mice were anesthetized
with intraperitoneal injections of ketamine (100 mg/kg) and xylazine (10 mg/kg), and
had their body weight weekly monitored. Twenty-five days after implantations, the
animals were euthanized, carefully dissected, and their tongues, cervical lymph nodes,

and subcutaneous tumors collected. The volumes of subcutaneous tumors were
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determined with a digital caliper using the formula volume = 0.5 x length x width?.
Tongues were observed and documented in an Alliance 4.7 equipment (UVITEC)
under blue light exposure, and the volumes of primary tumors evaluated with Image J
software using the formula described above. Cervical lymph nodes were analyzed with
an epifluorescence microscope for the detection of metastatic foci. All tissue samples
were fixed in 10% buffered formalin solution and embedded in paraffin for histological
processing. Serial sections of tongues were stained with hematoxylin and eosin (H&E).
Immunohistochemical reactions were performed as previously described [30], using
anti-cytokeratin antibodies (1:200 dilution, clone AE1/AE3, Dako, USA) for
confirmation of lymph node metastasis. All slides were scanned in an Aperio
Scanscope CS Slide Scanner (Aperio Technologies Inc), and digital images obtained

and visualized with the ImageScope software (Aperio Technologies Inc).

2.10 Statistical analysis

All in vitro experiments were repeated at least three times independently.
Data are expressed as the mean + SD. Data distribution was verified using the Shapiro-
Wilk test, and comparisons between groups were performed using one-way ANOVA

with Tukey's or Dunnett's post hoc analysis. p < 0.05 was considered significant.
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3 Results
3.1 OSCC CSC subpopulations exhibit distinct morphology, expression of EMT
markers, and increased proliferation potential.

Putative CSC subpopulations were identified from the LN-1A metastatic
lineage by FACS using CD44 and CD326 as selection markers. Here, we found that
most LN-1A cells were double positive for CD44 and CD326, and three subpopulations
with different staining intensities were isolated: 2.7% of cells were CD44*/CD326"
(CSC-M), 8.4% were CD44-°%/CD326"9" (CSC-E), and 1.5% CD44"9"/CD326" (CSC-
M2) (Fig. S1). After cell sorting, isolated subpopulations were immediately expanded
and stored in liquid nitrogen for subsequent functional assays. The morphological
characteristics of the CSC-M,, -E, and Mz cell lines were constantly evaluated
throughout the culture passages, as well as their expression of EMT markers.

The morphology of our putative CSC subpopulations was constantly
monitored by phase contrast microscopy and compared to the characteristics of
parental LN-1A cells. As observed in Fig. 1A, CSC-M1 and -E subpopulations show
polygonal cells with abundant cytoplasm and evident nucleoli arranged in epithelial
islands, similar to LN-1A cells. On the other hand, CSC-M: cells exhibit elongated and
more dispersed cells (Fig. 1A). We then searched for EMT markers in protein lysates
obtained from LN-1A and its subpopulations by western blotting reactions (Fig. 1B).
E-cadherin levels were higher in CSC-E cells compared to other cell lines (Fig. 1B and
C), and in contrast, vimentin (Fig. 1B and D) and slug (Fig. 1B and E) bands were
clearly stronger CSC-M:2 cells than in the other studied cell lines. In addition, N-
cadherin production was similar in all cell lysates (Fig. 1B). During all the experiments
here described, the cell lines maintained their original phenotypic characteristics, as
described in Fig. S1.

To investigate the proliferative potential of our CSC subpopulations, we
counted viable cells with a Neubauer chamber after culture periods of 24, 48, 72, and
96 h and observed that CSC-M1 cells had more viable cells than the parental LN-1A,
mainly after 48 h (Fig. 1F). Interestingly, LN-1A, CSC-M1, and -M: cell lines showed
significantly more cells than the CSC-E subpopulation after 96 h (Fig. 1F). Next, we
evaluated FASN, EGFR, and p-Akt levels by western blotting in cells cultured for 48 h
(Fig. 1G) and found that CSC-M and -M2 subpopulations have significantly higher p-
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Akt levels than LN-1A and CSC-E cells (Fig. 1G and H). The amount of FASN and
EGFR were similar in all studied cell lines (Fig. 1G).
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Figure 1. OSCC CSC subpopulations exhibit distinct morphology, expression of EMT markers,
and increased proliferation. (A) LN-1A cells, CSC-M1, and -E subpopulations grow in islands and
present a predominantly polygonal phenotype in subconfluent monolayers, while CSC-M:z cells are
fusiform with clearly evident cytoplasmic extensions. (B) E-cadherin, N-cadherin, vimentin, and slug
production was analyzed by western blotting in protein lysates prepared from LN-1A cells and its CSC
subpopulations. The amount of E-cadherin (C) was slightly higher in CSC-E cells, whereas vimentin (D)
and slug (E) bands were stronger in the CSC-M: subpopulation. (F) The proliferation rate was higher in
CSC-M; cells, mainly after 72 h. (G) The production of FASN, EGFR, and p-Akt was also evaluated by

western blotting from lysates prepared from the studied cell lines and p-AKT levels (H) were higher in

CSC-M1 and -M2 subpopulations. (A) Phase contrast microscopy, original magnification: 100X. (C-E, H)
*p <0.05 * p<0.01, Anova and Tukey’s test. (F) a« LN-1A vs. CSC-M1 (p < 0.01), B LN-1A vs. CSC-
M2 (p < 0.01); y LN-1A vs. CSC-M1(p < 0.05), 8 LN-1A vs. CSC-E (p < 0.01); € CSC-M1 vs. CSC-E (p <
0.0001), T CSC-M1 vs. CSC-M2 (p < 0.05), n CSC-E vs. CSC-M2 (p < 0.01), Anova and Tukey’s test,
error bar = mean + SD of at least three independent experiments. (A-H) CSC-M+: CD44*/CD3267; CSC-
E: CD44°v/CD326"9"; CSC-M2: CD44M9"/CD326".
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3.2 OSCC CSC subpopulations produce spheres and show increased colony
formation.

Cancer spheroids are formed when cells grow in suspension, resulting in
cell aggregation. As seen in Fig. 2A, we observed that the LN-1A cell line and its CSC
subpopulations form spheroids with uniform shape and size after 24 h, without the
addition of extracellular matrix components. In order to analyze their potential for
colony formation, we next performed clonogenic assays during 10 days (colonies were
considered if composed of at least 50 cells, as described by Franken et al. (2006).
Ours results show that the CSC-M+ and -M2 subpopulations produce statistically more
colonies than CSC-E and LN-1A cells in the studied conditions (Fig. 2B and C).



32

Figure 2. OSCC CSC subpopulations grow in spheres and have increased colony formation ability. (A) The parental metastatic LN-1A cells and
their CSC subpopulations grow in non-adherent plates and form spheres after 24 h. (B) Representative images of the clonogenic assay showing that
CSC-M1 and -M2 subpopulations produce more colonies than the LN-1A and CSC-E cells after 10 days of culture (C). (A) Phase contrast microscopy,
original magnification: 100X, * p < 0.05, ** p < 0.01, Anova and Tukey’s test, error bar = mean + SD of at least three independent experiments. (A-C)
CSC-Mi: CD44%/CD3267; CSC-E: CD44-°"/CD32619"; CSC-M.: CD44M9"/CD326".
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3.3 OSCC CSC subpopulations show increased adhesion to myogel and similar
migratory capacity.

In order to investigate the ability of CSC subpopulations to adhere to
extracellular matrix components, we used myogel, a tumor-derived extracellular matrix
(ECM) that mimics, at least in part, the microenvironment of human solid cancers [28].
With this experimental model, we demonstrated that CSC-M+1 and -M2 cells have
considerably greater adhesion to myogel compared to CSC-E and LN-1A cells (Fig.
3A and B). Since the integrin av participates in cell adhesion to extracellular matrix
components, such as fibronectin, vitronectin, and fibrinogen, we investigated here its
production by the studied cell lines (Fig. 3C). As seen in Fig. 3D, the amount of the
integrin av chain is higher in CSC-M: cells, and interestingly, a lower amount of this
cell surface protein is observed in the CSC-M1 subpopulation. Finally, we evaluated
cell migration by using the “scratch” method after 16 h (Fig. 3E) and found no
significant differences in the migratory capacity between the investigated cell lines
(Fig. 3F).
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Figure 3. Adhesion and migration of OSCC CSC subpopulations. (A-B) CSC-M+ and -Mz cells
have increased adhesion to extracellular matrix components of myogel in comparison with LN-1A
and CSC-E cells. (C-D) Western blotting analysis shows increased integrin av levels in CSC-M2
and -E cells in comparison with LN-1A and CSC-M1 cells. (E-F) Migratory capacity assessed by
scratch assays was similar in all studied cell lines after 16 h. (A and E) Phase contrast microscopy,
original magnification: 40X. (B and D) ** p < 0.01, *** p <0.001, **** p < 0.0001, Anova and Tukey’s
test, error bar = mean + SD of at least three independent experiments. (A-F) CSC-Mi:
CD44*/CD326°, CSC-E: CD44°%/CD326"9", CSC-M2: CD44"8"/CD326.
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3.4 The cell viability of OSCC CSC subpopulations is reduced by cisplatin and
TVB-3166.

The chemoresistance of LN-1A and its derived CSC was evaluated by
assessing their sensitivity to cisplatin and the FASN inhibitor TVB-3166 with MTT after
48 h of exposure to the drugs. All tested cell lines were strongly affected by both
cisplatin (Fig. 4A-D) and TVB-3166 (Fig. 4E-H). The decrease in viability of cisplatin-
treated LN-1A cells (Fig. 4A) was statistically significant at 15 uM, whereas significant
differences were observed at lower doses (5 uM) in CSC-M+ (Fig. 4B), -E (Fig. 4C),
and -M: (Fig. 4D) subpopulations. On the other hand, TVB-3166 reduces cell viability
at higher doses, such as 75 pyM for LN-1A cells (Fig. 4E) and 50 uM for CSC-M; (Fig.
4F), -E (Fig. 4G) and -M: (Fig. 4H). The I1Cso for each drug was calculated and shown
in Table 2. There are no significant differences in 1Cso values for cisplatin in LN-1A
cells and CSC subpopulations; however, TVB-3166 showed higher ICso in LN-1A cells
(86.26 uM) compared to CSC subpopulations, particularly CSC-E (63.14 uM).

Table 2. ICso for each drug calculated using dose-response curves with MTT assays after
48 h.

Cell lines ICs0 Cisplatin (uM) ICs0 TVB-3166 (uM)
LN-1A 25.57 86.26
CSC-Ms 21.49 74.43
CSC-E 26.35 63.14
CSC-Mz 27.06 72.34

CSC-My: CD44%/CD3267; CSC-E: CD44%%/CD326Mi9"; CSC-M,: CD44Mi9"/CD326. ICs: half maximal inhibitory

concentration.
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Figure 4. Cell viability of OSCC CSC subpopulations is reduced with cisplatin and TVB-3166 progressively. MTT experiments show that the
treatment with increasing concentrations of cisplatin or TVB-3166 reduces the viability of LN-1A cells (A, E), CSC-M+ (B, F), -E (C, G), and -M2 (D, H)
subpopulations progressively. (A-H) * p < 0.05, ** p < 0.01, *** p < 0.001, # p< 0.0001, Anova and Dunnett’s test, error bar = mean x SD of at least three
independent experiments. CSC-M1: CD44*/CD3267; CSC-E: CD44°%/CD3269"; CSC-M2: CD44119"/CD326".
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4 Discussion

CSC in OSSC have been recently suggested as central components for the
progression of the disease and targets for the development of effective treatments [5].
CD44 is one of the biological markers suggested for the isolation and characterization
of CSC in several types of tumors and has a role in tumor growth [21]. Its
immunohistochemical positivity is associated with advanced disease and poor survival
in head and neck squamous cell cancer (HNSCC) patients; however, CD44 prognostic
value in OSCC remains controversial [31]. CD44 is often used as a tool for CSC
recognition in combination with other cell surface markers, such as CD326. Although
less studied, CD326 has been indicated as a potential prognostic marker in OSCC, in
which its overexpression is associated with local recurrence and patient survival [32].
Yet, the biological role of CD326 in tumor invasion and metastases is controversial
[33]. Here, we demonstrate that CSC-My, -E, and -M: cells, whose isolation was based
on the positivity for CD44 and, to a lesser extent CD326, exhibit enhanced abilities
associated with tumor progression in comparison with LN-1A parental cells.

Metastases are the main causes of cancer-related deaths and involve
several complex molecular events. EMT, a dedifferentiation process that converts
polarized epithelial cells into migrating cells, influences invasiveness, stemness, and
metastatic abilities of cancer cells [34], [35]. Indeed, CD44M9hCD24°% breast cancer
cells with tumor-initiating phenotype express EMT markers, a finding that first
established a link between CSC and EMT [36]. Currently, it has been increasingly
recognized that EMT plays important roles in the metastatic process of several types
of carcinomas, including OSCC [37], [38]. Examples of OSCC-derived CSC found in
cell lines are a proliferative CD44H9"CD326"9" population that maintains epithelial
characteristics (Epi-CSC or non-EMT CSC) and a migratory and fibroblast-like
CD449"CD326°% population that expresses high levels of EMT markers such as
vimentin, Twist, and Snail (EMT-CSC) [39], [40]. Accordingly, here we found in CSC-
E a high production of E-cadherin and in CSC-M: high levels of vimentin and slug, thus
reinforcing the coexistence of biologically distinct phenotypes within the tumor mass.

Cell migration, adhesion, and invasion are closely associated with EMT and
tumor invasion and metastases. Here, we observed that CSC-Ms and CSC-M: cells
have a greater potential for adhesion to myogel, an ECM extracted from human uterine

leiomyoma tissue [28]. Overexpression of CD44 increases adhesion and invasion of
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ovarian cancer cells, while overexpression of E-cadherin decreases cell invasion in the
same cells [41]. Cell adhesion molecules such as cadherins and integrins interact with
the ECM and cells of the tumor microenvironment during invasion and metastasis [42].
Integrin av is @ member of the integrin alpha chain family, which could associate with
up to five beta chains, and its expression was correlated with differentiation and
metastasis in HNSCC [43]. This integrin chain was shown to influence migration and
invasion in various types of cancer cells, including OSCC, where it facilitates
proliferation and invasion via activation of MEK/ERK signaling when dimerized with
integrin B8 chains [44]. In the present study, we observed that CSC-M: cells produce
more integrin av chain, which was accompanied by a greater adhesion ability.
Conversely, CSC-M1 cells, which also showed high adhesion to myogel components,
are low av producers and may use other cell adhesion molecules to interact with ECM.

We also observed that our CSC-M; and CSC-M: cells have greater
proliferative and clonogenic potential than CSC-E and parental LN-1A cells. CD44 can
induce cell proliferation by up-regulating the EMT markers Zeb1 and Snail1 [45]. On
the other hand, the role of CD326 in cancer cell proliferation is still unclear, and Wang
et al. (2018) demonstrated that this molecule does not affect nasopharyngeal HNSCC
growth [46]. In fact, here we observed that CSC-E cells have a lower proliferative
potential than the other studied cell lines. Other signaling pathways, such as PI3K-Akt-
mTOR and EGFR, are also involved in CSC self-renewal [47], and we observed in the
present studies that p-Akt protein levels are higher in CSC-M2 cells, while EGFR
amount is similar in all analyzed cell lines. In fact, a positive correlation between CD44
and phosphorylated Akt was observed in lung metastases in an in vivo OSCC model,
suggesting that the connection between these proteins favor the metastatic process
[48].

One of the main characteristics of CSC is resistance to chemotherapeutic
agents, and cisplatin is the first-line chemotherapy against advanced OSCC [49].
Overexpression of both CD44 and CD326 was recently described in HNSCC-derived
cisplatin-resistant cells [16] [50]. Herein we observed that our putative CSC
subpopulations were similarly sensitive to exposure to cisplatin. Furthermore, CSC-E
cells were slightly more sensitive than CSC-M1 and CSC-M:z cells to the FASN activity
inhibitory molecule TVB-3166. Accordingly, EpCAM-positive cells showed sensitivity

to doxorubicin, another antineoplastic drug, in hepatocellular carcinoma [51]. Our
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research group has already demonstrated that the FASN inhibitors orlistat and TVB-
3166 exhibit antitumor properties in OSCC and melanoma models [25], [52], [53], [54],
[55]. High FASN activity has been shown in CD44*/CD24°* breast cancer cells [56];
however, the literature is still limited regarding FASN expression and activity in CSC,
particularly in cells positive for CD44 and CD326. Further investigations will be
necessary to understand the biological role of FASN in CSC populations.

Despite the lack of specific markers for identifying CSC, the transplantation
of primary human tumors or cancer cell lines into immunodeficient mice is a useful
system for the study of these cell populations [57]. In fact, Prince et al. (2007) revealed
that an HNSCC-derived CD44* cell population exhibited greater tumor-initiating
capacity than a CD44- counterpart in a xenograft model [12]. We observed here that
our putative CSC generate tumors when inoculated subcutaneously in the flank (Fig.
S2) and orthotopically on the tongue (Fig. S3) of BALB/c mice. Additionally, we found
that CSC-E and -M: cells were able to metastasize to cervical lymph nodes (Fig. S3).
It was already demonstrated in an orthotopic in vivo model for OSCC that
CD44H9"ESAMSh cells are more tumorigenic than CD44"9"ESANW cells [40].
Furthermore, Biddle et al. (2011) revealed that both CD44H9"ESALow and
CD44H9hESAMiSh cells show tumor initiation capacity, but only the first were able to
colonize lymph nodes [39].

In summary, we found that CSC subpopulations exhibited distinct
phenotypes in vitro and tumorigenic abilities in vivo. A detailed characterization of the
role of CD44 and CD326 in CSC may provide new clues for the treatment of OSCC

metastatic disease.
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Figure Supplementary 1. OSCC CSC subpopulations exhibit distinct morphology and
expression of EMT markers. (A) Representative FACS dot-plot of the metastatic LN-1A cell line
after incubation with isotypic controls 1IgG2b and IgG1 conjugated with PerCP-Cy 5.5 and APC,
respectively. (B) Dot-plot of LN-1A cells labeled with the monoclonal antibodies anti-CD44 and anti-
CD326 conjugated with the fluorochromes PerCP Cy 5.5 and APC, respectively. Three
subpopulations were isolated: CD44*/CD326~ (CSC-M1); CD44-°*/CD326"9" (CSC-E), and
CD44M9"/CD326™ (CSC-M.). (C) The CSC-M+ and -E subpopulations present a typical epithelial
phenotype and form islands of polygonal cells in subconfluent monolayers. CSC-M: cells have a
more fusiform morphological pattern. (D and E) E-cadherin, N-cadherin, vimentin, and slug
production were analyzed by western blotting in protein lysates prepared from LN-1A, CSC-My, -
E, and-M: cells. The amount of E-cadherin was clearly higher in CSC-E cells whereas N-cadherin,
vimentin, and slug levels were more abundant in the CSC-M1 and M2 subpopulations. (C) Phase
contrast microscopy original magnification: 100X. CSC-Mi:: CD44'/CD3267; CSC-E:
CD44°%/CD326M9" and CSC-M2: CD44M19"/CD326".
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Figure Supplementary 2. OSCC CSC subpopulations promote tumor growth after
subcutaneous injection in BALB/c nude mice. (A) Mice received bilateral subcutaneous
injections in the flank with different amounts of LN-1A, CSC-Mj1, -E, and -Mz cells. (B) Tumors were
dissected, documented with the aid of a transilluminator under blue light exposure, and measured
using a digital caliper after 25 days (C). (D) Microscopic aspects of tumors stained with H&E
showing malignant epithelial compact masses, occasionally with central keratinization as in LN-1A
tumor, surrounded by fibrous connective tissue. (E) Higher magnification of the tumor formed by
CSC-M2 cells shown in (D) demonstrating pleomorphic epithelial malignant cells (asterisk)
infiltrating adjacent striated muscle tissue (arrowheads). Original magnification: 40X (D) and 100X
(E). CSC-M1: CD44*/CD3267; CSC-E: CD44°%/CD326M9"; CSC-M2: CD44M9"/CD326".
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Figure Supplementary 3. OSCC CSC subpopulations promote tumor growth after orthotopic
inoculation into the tongues of BALB/c nude mice. (A) Primary tumors in the tongue tissues of
mice promoted by the inoculation of LN-1A, CSC-M1, -E, and -M: cells. Tongues were dissected
and documented with the aid of a transilluminator under blue light exposure. (B) Tumor volumes
were estimated using the Image J software 25 days following cell injections. (C) Tissue sections
stained with H&E showing tumor growth as irregular islands of malignant epithelial within the
muscle tissue (black arrows). (D) High magnification of the CSC-E tumor shown in (C) evidencing
a mass of pleomorphic epithelial cells (asterisk) infiltrating adjacent muscle tissue (arrowheads).
(E) Lymph node metastases found by epifluorescence in CSC-E and -M2-induced tumors (white
arrows). (F) H&E staining of the metastatic focus that infiltrates the lymph node colonized by CSC-
Mz cells shown in (E) (arrowhead). (G) Immunohistochemical positivity for cytokeratin confirms the
epithelial origin of the lymph node metastasis. Original magnification: 40X (C), 100X (D), and 200X
(E, F and G). CSC-M1: CD44*/CD326°; CSC-E: CD44°*/CD326"9"; CSC-M2: CD4419"/CD326".
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3 CONCLUSAO
As subpopulagdes de CSC isoladas da linhagem de CEC oral
apresentaram propriedades bioldgicas associadas a progressao tumoral aprimoradas

em relagao a linhagem parental LN-1A.

3.1 A produgao de E-caderina é significantemente maior nas células CSC-E, enquanto

que a de vimentina e slug é maior nas células CSC-M..

3.2 As células CSC-M+ e -M2 proliferam mais do que as LN-1A e CSC-E, o que é

acompanhado por niveis proteicos mais elevados de p-Akt.

3.3 Todas as linhagens celulares analisadas formam esferas, no entanto, as células

CSC-M1 e -M: tém maior capacidade de formacao colbnias.
3.4 As células CSC-M+ e -M2 aderem melhor as proteinas do miogel.

3.5 A sensibilidade a cisplatina foi semelhante entre as linhagens celulares estudadas,

no entanto, as células CSC-E foram discretamente mais sensiveis ao TVB-3166.

3.6 Todas as linhagens celulares aqui estudadas foram capazes de formar tumores
guando inoculadas subcutaneamente no flanco e ortotopicamente na borda lateral de

lingua de camundongos BALB/c.
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APENDICE 1 — Material e métodos
Preparo das solugées de cisplatina, TVB-3166 e cloreto de cobalto.

Os experimentos de viabilidade celular com MTT (3-(4,5- dimethylthiazol-
2-yl) -2,5-diphenyltetrazolium bromide, Sigma-Aldrich) foram realizados apds o
tratamento das células LN-1A e as subpopulagbées CSC-M1, -E e M2 com as drogas
cisplatina, TVB-3166 e cloreto de cobalto (CoCl»). Adicionalmente, o composto CoCl2
foi utilizado para analise de ciclo e morte celular por meio de citometria de fluxo e para
o preparo de extratos proteicos com o objetivo de verificar a expressao de HIF-1a por

western blotting, como sera descrito posteriormente.

A cisplatina (Sigma-Aldrich) foi dissolvida em solugéo de NaCl a 0,9% para
uma concentracdo final de 5 mM, mantida em agitagdo por 30 minutos, filtrada e
estocada em aliquotas a —20 °C e protegidas da luz. O TVB-3166 (Sigma-Aldrich) foi
diluido em DMSO (dimethyl sulfoxide, Sigma-Aldrich) para uma concentracdo final de
50 mM e separado em aliquotas, as quais foram armazenadas a —20 °C protegidas
da luz. O cloreto de cobalto (CoClz, Labsynth), agente quimico indutor de hipdxia, foi
diluido em agua destilada ultra pura (Ultrapure™ DNase/RNase-Free Distilled Water,
Invitrogen) para uma concentragédo final de 50,4 mM, separado em aliquotas e
armazenado a — 20 °C. As células dos grupos controles receberam volumes de NacCl,
DMSO e agua destilada equivalentes ao dos grupos das células tratadas com

cisplatina, TVB-3166 e CoCl2, respectivamente.
Analise da viabilidade celular por MTT em células tratadas com CoCl;

A viabilidade celular foi avaliada pelo método colorimétrico com MTT, que
demonstra a atividade mitocondrial em células viaveis pela medida da formacao de
cristais de formazan a partir da redugao do sal tetrazolio (Mosmann, 1983). Para isso,
6 x 10° células de cada linhagem celular foram ressuspendidas em 300 uL de meio
DMEM/F-12 suplementado com 10% de soro fetal bovino (SFB) e plagueadas em
cada poco de uma placa de 48 pocos. Apds 24 horas, o meio foi substituido por

DMEM/F-12 livre de SFB, seguida de incubag&o por mais 24 horas para promover a
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sincronizagao das células. O meio foi entdo removido e concentragdes crescentes de
CoCl, diluidas em meio DMEM/F-12 suplementado com 10% de SFB foram
adicionadas aos poc¢os. Passadas 48 horas de tratamento, as células foram incubadas
a 37 °C com 0,3 mg/mL de MTT diluido em meio livre de SFB por mais 4 horas. Em
seguida, o meio foi removido e os cristais de formazan presentes em cada pogo foram
solubilizados com 250 pL de etanol absoluto (Merck). A solugdo foi entdo
homogeneizada, 100 uL de cada condi¢ao experimental foram transferidos para pogos
de uma placa de 96 pocos, e as absorbancias mensuradas em espectrofotdmetro com
comprimento de onda de 595 nm, corrigidos para 655 nm (iMark™ Microplate
Absorbance Reader, BioRad). A viabilidade celular foi expressa em porcentagem em
relacdo aos controles. Todos os experimentos foram feitos em duplicata e repetidos

trés vezes.

Analise do ciclo celular

A analise da distribuicdo das células dentre as fases do ciclo celular foi feita
através da marcag&o do DNA com iodeto de propideo. Para isso, 8 x 10* células de
cada linhagem celular foram cultivadas em meio DMEM/F-12 contendo 10% de SBF
em placas de 6 pogos (Corning). Depois de 24 horas, foi feita lavagem com PBS e
sincronizagao do ciclo celular em meio DMEM/F-12 livre de SFB por 24 horas. Em
seguida, o meio DMEM/F-12 suplementado com 10% de SFB foram adicionados por
48 horas. Para o tratamento com CoClz, 150 uM do composto em DMEM/F-12
suplementado com 10% de SFB foram adicionados por 48 horas. Apds este periodo,
as células foram tripsinizadas, centrifugadas, fixadas com etanol 70% gelado a -20 °C
por 12 horas, lavadas com PBS gelado e tratadas com RNAse A (Sigma-Aldrich) na
concentragédo de 10 pg/mL a 37 °C durante 1 hora. Posteriormente, as células foram
incubadas com 50 pg/mL de iodeto de propideo a 4 °C por 2 horas protegidas da
incidéncia de luz, seguida da leitura de todas as amostras em citdmetro de fluxo
FACSCalibur (BD Biosciences) no canal FL2. Dez mil eventos foram analisados para
cada amostra e as porcentagens de células distribuidas em cada fase do ciclo celular
obtidas com auxilio do programa ModFit LTTM (Verity Software House, EUA). Os

experimentos foram repetidos trés vezes.
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Avaliagao das taxas de morte celular por apoptose e necrose

A identificagao das células em processo de morte por apoptose ou necrose
foi realizada por citometria de fluxo, através da marcagdo com Anexina V-PE e 7AA-
D — PerCP (BD Pharmingen™), respectivamente. Para isso, 6 x 10* células de cada
linhagem celular foram plaqueadas em placas de 6 pogos em meio DMEM/F-12 com
10% de SFB. Depois de 24 horas, o meio foi substituido por DMEM/F-12 sem adi¢éo
de SFB por 24 horas adicionais. Apos o periodo de sincronizagdo, as células foram
incubadas com DMEM/F-12 suplementado com 10% de SFB ou com 150 uM de CoCl>
durante 48 horas. Ao término deste periodo, as células foram lavadas com PBS,
tripsinizadas e incubadas com 0,2 ug/uL de Anexina V-PE e 7AA-D — PerCP em
tampéo de ligagado contendo 10 mM de HEPES pH 7,4, 150 mM de NaCl, 5 mM de
KCI, 1 mM de MgCl> e 1,8 mM de CaCl, por 20 minutos protegidas da luz e a
temperatura ambiente. A leitura das amostras foi realizada em citémetro de fluxo
FACSCalibur (BD Biosciences) no canal FL2 e FL3 e as analises realizadas com o
auxilio do programa CellQuest (Becton Dickinson). Dez mil eventos foram analisados

para cada condicdo experimental e os experimentos repetidos trés vezes.

Western blotting

Para analise proteica em western blotting, 9 x 10° células de cada linhagem
celular foram semeadas em frascos de 75 cm? em DMEM/F-12 suplementado com
10% de SFB e, apdés 24 horas do plaqueamento, os meios de cultura foram
substituidos por DMEM/F12 livre de SFB. Passadas outras 24 horas de
carenciamento, o meio foi trocado novamente por DMEM/F-12 com 10% de SFB, e 48
horas depois, as células foram tripsinizadas e os pellets celulares coletados em PBS.
Para a analise especificamente da proteina HIF-1a, as células foram tratadas com
150 uM de CoCl2 em DMEM/F-12 suplementado com 10% de SFB por 48 horas e, os
pellets ressuspendidos e também coletados em PBS. Em seguida, as proteinas foram
extraidas por meio de dissociagdo e homogeneizagdo por pipetagem em
aproximadamente 70 pL de tampao de lise (10 % de sacarose, 1 % de Triton X-100,
20 mM de Tris-HCI (pH 8,0), 137 mM de NaCL, 10% de glicerol, 2 mM de EDTA e 1

mM de NaF) suplementado com inibidores de protease 7x concentrados (Complete
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Mini Cocktail, Roche Diagnostics, Alemanha). Os pellets foram dissociados por
pipetagem e os homogenatos resultantes mantidos no gelo por 30 minutos, sendo
agitados a cada 10 minutos. Passado esse tempo, as amostras foram centrifugadas
a 12.000 xg por 15 minutos a 4°C e os sobrenadantes coletados e armazenados a —
80 °C até o momento do uso. As concentracdes de proteinas totais foram estimadas
pelo método de Bradford (Sigma-Aldrich) e as absorbancias mensuradas em
espectofotdbmetro com comprimento de onda de 595 nM (iMark™ Microplate
Absorbance Reader, BioRad). Trinta ou cinquenta microgramas de proteina de cada
extrato obtido foram misturadas com tampao de amostra redutor concentrado quatro
vezes (8% de SDS, 0,25 M de Tris-HCI (pH 6,8), 30 % de glicerol e 0,2% de azul de
bromofenol) contendo 20 % do volume total de Ditiotreitol (DTT, Sigma-Aldrich),
aquecidas por 5 minutos a 100°C (Thermoblock, Labnet), separadas
eletroforeticamente em géis de poliacrilamida-SDS a 10% e ent&o transferidas para
membranas de nitrocelulose (Hybond, GE Healthcare). Estas membranas foram
bloqueadas por 18 horas a 4°C em soluc¢ao de leite em pd desnatado a 5% (Molico,
Brasil) dissolvido em tampéao contendo 20 mM de Tris-HCI (pH 7,6), 150 mM de NaCl
e 1% de Tween 20 (TBST) e incubadas com os anticorpos primarios HIF-1a (1:1000,
MGC3, Abcam) e vimentina (1:1000, D21H3, Cell Signaling), diluidos em TBST com
5% de BSA (albumina de soro bovino), por 2 horas a temperatura ambiente e sob
agitacao constante. Apds 3 lavagens consecutivas com TBST, as membranas foram
incubadas com os respectivos anticorpos secundarios conjugados com peroxidase e
reveladas por meio de quimioluminescéncia (ECL™ Western Blotting Analysis
System, GE Healthcare). Apos sucessivas lavagens com TBST, os resultados foram
documentados com o auxilio do equipamento Alliance 4.7 (Uvitec, Cambridge,
Inglaterra) e do software Alliance 16.06. As bandas das proteinas avaliadas foram
submetidas a analises de densitometria e seus valores normalizados pelo valor da
leitura das bandas de [(-Actina (1:10000, A1978, Sigma-Aldrich) com auxilio do

programa ImageJ.

Nao foi possivel detectar as bandas de HIF-1a em nossas reacdes de
western blotting nas condi¢des experimentais testadas nesta tese. Acreditamos que a

concentragéo de 150 uM de CoCl> utilizada para o tratamento das linhagens celulares
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nao tenha sido suficiente para induzir a condigao de hipdxia e, portanto, aumentar os
niveis proteicos de HIF-1a. Nosso laboratério ira retomar a padronizagao destes
ensaios, possivelmente com doses aumentadas de CoCl> ou ainda com anticorpos

primarios de outra marca comercial.
Imunohistoquimica

Para as reagdes de imunohistoquimica, os cortes com espessura de 3 um
foram aplicados sobre ldminas sinalizadas (tratadas com 3-aminopropil-trietoxi-silano,
Sigma-Aldrich) e posteriormente colocadas em estufa a 60 °C overnigth. A
desparafinagcdo dos cortes foi feia em xilol e a reidratagcdo em concentragdes
decrescentes de alcool (absoluto, 90%, 70% e 50%), seguida de lavagem em agua
destilada. A recuperagao antigénica foi realizada em panela de presséao digital por 15
minutos, em acido citrico na concentracdo de 10 mM e pH 6. Apds o resfriamento em
temperatura ambiente durante 20 minutos, as l&minas foram lavadas em agua
corrente por 5 minutos e por mais duas vezes em agua destilada. O bloqueio da
peroxidase enddgena foi realizado com H202 (10 volumes) em duas trocas de 15
minutos, seguido de lavagens sequenciais em agua corrente, agua destilada e PBS.
Na sequéncia, foram realizadas incubagcdes com anticorpos primarios anti-CD44
(clone G44-26, BD Pharmigen) e anti-CD326 (EpCAM, clone HEA-125, Miltenyi

Biotec) previamente diluidos em Antibody Diluent (EnVision' " FLEX, Dako) a 1:100
em camara escura e umida, que foi armazenada a 4 °C por overnight. Apds a
incubagdo com anticorpos primarios, foram realizadas trés lavagens com PBS com
dois minutos de duragao cada. Em seguida, solu¢des prontas para uso com anticorpos
secundarios biotinilados (anti-rabbit e anti-mouse, LSAB2 System, HRP) foram
adicionadas as amostras e incubados a temperatura ambiente por 20 minutos, o que
foi seguido de novas lavagens em PBS (trés lavagens de dois minutos cada). As
reagdes foram evidenciadas utilizando-se o cromoégeno 3,3'diaminobenzidina (DAB,
Dako, E.U.A) por um minuto, inativado a seguir em agua destilada. Os cortes foram
contra corados com hematoxilina de Carazzi durante 3 minutos, seguidos de
diferenciagdo em agua corrente por cinco minutos e, por fim, desidratados,
diafanizados e montados com Entellan New (Merck). As laminas foram escaneadas

em um Aperio Scanscope CS Slide Scanner (Aperio Technologies Inc) e as imagens



62

digitais foram obtidas e visualizadas com o software ImageScope (Aperio

Technologies Inc).

Nao foi possivel detectar a expressdo imunohistoquimica de CD326 nas
amostras dos tumores coletados da regido de flanco e da borda lateral de lingua dos
camundongos BALB/c nude. Nosso laboratorio ira retomar a padronizagado destes

ensaios, possivelmente com anticorpos primarios de outra marca comercial.
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APENDICE 2 - Analise do ciclo celular. Distribuigio das células entre as fases do ciclo celular
apos 48 (A-C) ou 96 horas (D-F) de incubagdo com meio DMEM/F-12 suplementado com 10% de
SFB. A e D — Avaliagdo da porcentagem de células diploides e tetraploides identificadas por
citometria de fluxo. B e E — Analise da distribuicdo das células diploides entre as fases G0/G1, S
e G2/M do ciclo celular. C e F — Analise da distribuicdo das células tetraploides entre as fases
G0/G1, S e G2/M do ciclo celular. Os graficos representam as médias obtidas de 3 experimentos
realizados de maneira independente. Anova One-way com teste de Tukey. CSC-Mi:
CD44*/CD3267; CSC-E: CD44-°"/CD326""9"; CSC-M2: CD449"/CD326".
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APENDICE 3 - Anilise das células em processo de morte celular por apoptose e necrose.
As taxas de morte celular foram avaliadas por citometria de fluxo apds 48 horas de incubagdo com
meio DMEM/F-12 + 10% SFB, seguida de marcagdo com Anexina V-PE e 7-AAD-PerCP. A —
Avaliacao da taxa de células em apoptose (células marcadas apenas com Anexina V-PE). B —
Analise da taxa de necrose (células positivas apenas 7-ADD-PerCP). C — Avaliacao da taxa total
de morte celular (células positivas para Anexina V-PE e 7-ADD-PerCP). D — Analise da taxa de
células viaveis (células negativas para Anexina V-PE e 7-ADD-PerCP). Os graficos representam
as médias obtidas de 3 experimentos realizados de maneira independente. Anova One-way com
teste de Tukey. u.a: unidades arbitrarias. CSC-Mi: CD44*/CD326°; CSC-E: CD44-°%/CD326"9";
CSC-M2: CD44M9"/CD326".
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APENDICE 4 - Analise da viabilidade celular em células tratadas com CoClz. As linhagens
celulares foram tratadas com doses crescentes de CoClz diluidas em DMEM/F-12 + 10% SFB por
48 horas e a viabilidade determinada pelo método de MTT. A — A viabilidade das células LN-1A
foi reduzida significativamente a partir da concentragao de 75 uM de CoClz. B — O tratamento com
CoCl2 reduziu a viabilidade das células CSC-M1 significativamente a partir da concentragdo de 100
uM. C — A viabilidade das células CSC-E foi reduzida significativamente a partir da concentragéo
de 75 uM de CoCl2. D — O tratamento com CoClz reduziu a viabilidade das células CSC-M:2
significativamente a partir da concentracdo de 50 uM. Os graficos representam as médias obtidas
de 3 experimentos realizados de maneira independente. Anova One-way com teste de Dunett.
CoClz2: cloreto de cobalto. * p<0,05; ** p<0,01; *** p <0,001; **** p<0,0001 CSC-M1: CD44/CD326
; CSC-E: CD44°"/CD326"9"; CSC-M2: CD44"8"/CD326.
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APENDICE 5 - Analise do ciclo celular em células tratadas com CoClz. A distribuicdo das
células entre as fases do ciclo celular foi avaliada por citometria de fluxo apds tratamento com 150
uM de CoCl2. em DMEM/F-12 suplementado com 10% de SFB por 48 horas. A — Analise da
porcentagem de células diploides e tetraploides alteradas pelo tratamento com CoClz,
evidenciando o aumento no numero de células tetraploides subpopulagdo CSC-M1 e -E. B —
Avaliacao da distribuicao das células diploides entre as fases G0/G1, S e G2/M do ciclo celular. C
— O tratamento com CoCl2 provocou o aumento da fase GO/G1 nas células tetraploides nas
subpopulagdes CSC-M1 e -M2. Os graficos representam as médias obtidas de 3 experimentos
realizados de maneira independente. Anova One-way com teste de Tukey. CoClz: cloreto de
cobalto. * p<0,05; ** p<0,01; CSC-M1: CD44*/CD3267; CSC-E: CD44-°%/CD326"9"; CSC-M2:
CD44M9"/CD326".
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APENDICE 6 — Analise do processo de morte celular por apoptose e necrose em células
tratadas com CoCl2. As taxas de morte celular foram avaliadas por citometria de fluxo apés o
tratamento com 150 uM de CoCl2 em meio DMEM/F-12 + 10% de SFB por 48 horas. A — Avaliagao
da taxa de células em apoptose (células marcadas apenas com Anexina V-PE). B — Analise da
taxa de necrose (células positivas apenas 7-ADD-PerCP). C — Avaliagdo da taxa total de morte
celular (células positivas para Anexina V-PE e 7-ADD-PerCP), evidenciando que o tratamento com
CoCl2 aumenta a morte celular na subpopulagao CSC-Mz. D — Avaliagao da taxa de células viaveis
(células negativas para Anexina V-PE e 7-ADD-PerCP). Os graficos representam as médias
obtidas de 3 experimentos realizados de maneira independente. Anova One-way com teste de
Tukey. u.a: unidades arbitrarias. CoCl2: cloreto de cobalto. * p<0,05; ** p<0,01. CSC-M+:
CD44*/CD3267; CSC-E: CD44°"/CD326"9"; CSC-M2: CD449"/CD326.
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APENDICE 7 — Aspecto morfolégico e niveis de vimentina nas linhagens celulares
utilizadas no modelo animal. As células LN-1A, CSC-M+, CSC-E e CSC-M: foram cultivadas em
DMEM/F12 + 10% de SFB por 48 horas, seguida da inoculagao subcutanea em flanco e ortotopica
na lingua dos camundongos. (A) Fotomicrografias das células LN-1A, CSC-M+, CSC-E e CSC-M2
inoculadas nos animais evidenciando caracteristicas morfolégicas semelhantes as células
utilizadas em todos os experimentos in vitro. (B) Os niveis de vimentina avaliados por western
blotting foram equivalentes aos experimentos anteriores. Microscopia de contraste de fase,
aumento de 40x. CSC-M1: CD44*/CD3267; CSC-E: CD44°"/CD326"'9"; CSC-M.: CD44"9"/CD326"
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APENDICE 8 — Analise da média do peso dos animais de cada linhagem celular. Os

camundongos que receberam injecdes subcutaneas no flanco e ortotopicas na borda lateral de

lingua de células LN-1A, CSC-M1, -E e -M:2 foram pesados semanalmente durante todo o periodo
experimental. De modo geral, os grupos LN-1A (A), CSC-M1 (B), CSC-E (C) e CSC-M2 (D)

apresentaram perda de peso gradual ao longo das semanas. Entretanto, somente os animais dos

grupos LN-1A estiveram préximos de atingir o peso critico (perda > 20%) no décimo quinto dia.
CSC-M1: CD44%/CD326; CSC-E: CD44°%/CD326"'"; CSC-M2: CD44M9"/CD326".
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APENDICE 9 — Analise do volume tumoral apés inoculagdo subcutanea células LN-1A,
CSC-M1, CSC-E e CSC-M2 em regiao de flanco de camundongos BALB/c. Os camundongos
receberam inje¢des subcutaneas na regido de flanco bilateral de células LN-1A, CSC-M1, -E e -
M. O camundongo 1 de cada grupo experimental recebeu 10° células em cada lado, enquanto o
camundongo 2 recebeu 5 x 10° células, e por fim, o camundongo 3 recebeu 10 x 10° em cada
lado. O camundongo 1 de cada grupo experimental foi acompanhado por 75 dias enquanto os
camundongos 2 e 3 foram avaliados apos 25 dias. Ao final do periodo experimental, os tumores
foram medidos com auxilio de um paquimetro digital e o volume calculado por meio da féormula v

= 0,5 x comprimento x largura?.

Volume tumoral (mm?3)

Linhagem celular Camundongo Flanco direito Flanco esquerdo
1 2,17 0,35
LN-1A 2 --- -—--
3 0,19 0,21
1 0,89 4,09
CSC-M; 2 0,47 0,37
3 1,38 3,97
1 0,63 0,35*
CSC-E 2 2,45 3,15
3 10,78 3,72
1 0,25 1,92
CSC-M: 2 0,85 1,08
3 12,74 2,97

*Tumor do lado direito, CD44*/CD326; CSC-E: CD44-°%/CD326"9"; CSC-M:
CD44Hish/CD326
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APENDICE 10 — Analise do volume tumoral e presenca de metastase linfonodal apés

inoculagdo ortotopica células LN-1A, CSC-M1, CSC-E e CSC-M2 em borda lateral de lingua

de camundongos BALB/c. 2 x 10° de células LN-1A, CSC-Ms, -E e -M2 foram inoculadas na

borda lateral de lingua direta dos camundongos, os quais foram camundongos acompanhados por

25 dias. Os tumores foram medidos com o auxilio do programa Image J e o volume calculado por

meio da formula v = 0,5 x comprimento x largura®. A presenca de metastases linfonodais nas

cadeias MMD e MME foi avaliada pela técnica de fluorescéncia e confirmada por coloragao de

H&E e IHC para citoqueratina.

Volume tumoral (mm?3) Metastase
linfonodal
Linhagem Camundongo Lingua Média MMD MME
celular
1 2 Ausente Ausente
LN-1A 2 4,69 3,38 Ausente Ausente
3 3,44 Ausente Ausente
1 - Ausente Ausente
CSC-M, 2 30,49 10,16 Ausente Ausente
3 --- Ausente Ausente
1 26,06 Presente Ausente
CSC-E 2 0,5 61,56 Ausente Ausente
3 158,11 Ausente Ausente
1 49 Ausente Ausente
CSC-M: 2 23,33 29,87 Presente Ausente
3 17,28 Ausente Ausente

MMD: mandibular medial direita; MME: mandibular medial esquerda

CD44*/CD3267; CSC-E: CD44°%/CD326M9"; CSC-M.: CD44H9"/CD326".

CSC-M::
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APENDICE 11 - Analise dos linfonodos cervicais da cadeia mandibular medial direita (MMD). Imagens representativas dos linfonodos cervicais
da cadeia MMD provenientes do modelo ortotépico em camundongos BALB/c nude com as células LN-1A, CSC-M1, -E e -M2. Os linfonodos foram
avaliados pela técnica de fluorescéncia, pois as metastases sdo demonstradas pela coloragao verde intensa, conferidas pela proteina ZsGreen presente
nas células LN-1A. Nota-se aqui uma maior intensidade de fluorescéncia presente no linfonodo do animal CSC-E e CSC-M2, evidenciando possiveis
focos de metastases (indicados pelas setas). Todos os outros linfonodos foram negativos para fluorescéncia. As imagens foram obtidas com o auxilio
de microscopio com epifluorescéncia, no aumento original de 40x. CSC-M1: CD44*/CD326™; CSC-E: CD44-°%/CD326"9": CSC-M2: CD44"9"/CD326".

LN-1A CsC-M, CSC-E CSC-M,
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APENDICE 12 — Analise dos linfonodos cervicais da cadeia mandibular lateral direita (MLD). Imagens representativas dos linfonodos cervicais
da cadeia MLD provenientes do modelo ortotépico em camundongos BALB/c nude com as células LN-1A, CSC-M1, -E e -M2. Os linfonodos foram
avaliados pela técnica de fluorescéncia, pois as metastases sdo demonstradas pela coloragao verde intensa, conferidas pela proteina ZsGreen presente
nas células LN-1A. Observa-se aqui a negativamente para fluorescéncia de todos os linfonodos nos quatro grupos experimentais avaliados. As imagens
foram obtidas com o auxilio de microscopio com epifluorescéncia, no aumento original de 40x. CSC-M1: CD44%/CD3267; CSC-E: CD44%°"/CD326M9";
CSC-M2: CD44M9"/CD326".

LN-TA CSC-M; CSC-E CSC-M,
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APENDICE 13 — Expresséo imunohistoquimica do CD44 em amostras tumorais da regiio
de flanco de camundongos BALB/c nude. Fotomicrografias representativas das reagbes de
imunohistoquimica para deteccao da proteina CD44 nas amostras coletadas dos tumores na
regido de flanco dos camundongos BALB/c nude. Pode-se observar as células LN-1A, CSC-Mj,
CSC-E e CSC-M2 com a membrana plasmatica fortemente marcada. Padrdao de marcagao

semelhante para CD44 também foi observado nos tumores ortotépicos da regiao de borda lateral

de lingua (dados ndo mostrados). Nao foram observadas diferengas na intensidade de marcacao
entre as linhagens celulares estudadas. Aumento original de 100x CSC-M1: CD44*/CD3267; CSC-
E: CD44%/CD326"9"; CSC-M.: CD44"9"/CD326".
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CERTIFICADO
Certificamos que a proposta intitulada Caracterizagao de subpopula¢oes de células-tronco do cancer derivadas
de linhagem metastatica de carcinoma espinocelular de lingua., registrada com o n°® 6020-1/2022, sob a
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Origem: Centro de Bioterismo da Faculdade de Medicina da USP
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Campinas, 22 de junho de 2022.

Prof. Dr. Wagner José Favaro Rosangela dos Santos

Presidente Secretaria Executiva
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Abstract: Objective

Cancer stem cells (CSC) are strongly associated with local recurrence, metastatic
dissemination, and chemoradiotherapy resistance in several types of cancer, including
oral squamous cell carcinoma (OSCC). We aimed to characterize the in vitro and in
vivo behavior of CSC subpopulations derived from a highly metastatic OSCC cell line.

Material and metods

Three CSC subpopulations with different patterns of positivity for CD44 and CD326
were isolated by FACS from LN-1A cells. Their proliferation rates, clonogenic and
sphere formation potential, adhesion to extracellular matrix, and migration were
analysed in vitro, as the levels of epithelial-mesenchymal transition (EMT) markers and
p-Akt, and sensitivity to cisplatin and TVB-3166. The ability of these cells to in vivo
produce tumors was tested both in the flanks and orthotopically in the tongue of
BALB/c mice.

Results

E-cadherin levels were higher in CSC-E cells, while vimentin and slug were more
produced by CSC-M2 cells. CSC-M1 and CSC-M2 cells showed greater proliferative
potential, which was accompanied by a high production of p-Akt. All studied cell lines
were able to form spheres, and the greatest ability to grow in colonies was observed in
CSC-M1 and CSC-M2 cells, which also have stronger adhesion to myogel. Finally,
CSC-E cells were more sensitive to the exposure to TVB-3166, and all cell lines were
able to form tumors when subcutaneously or orthotopically inoculated in mice.

Conclusion

OSCC-derived CSC subpopulations exhibited distinct and enhanced cancer
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