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Resumo

INTRODUGCAO: A vitamina D se liga a seu receptor (VDR) para exercer suas
funcdes e este se heterodimeriza com um receptor retinoide X (RXRa) e desta
forma, em heterodimero, atua em regides genéticas responsivas a vitamina D
(VDRE) ativando ou inibindo transcricdes génicas. A principal fonte de vitamina
D é a exposicao a radiacao ultravioleta, mas a mesma também ¢é a principal
causadora de cénceres de pele. Entretanto, diversos estudos, principalmente
experimentais demonstraram efeito antiproliferativo, pro-apoptotico, anti-
angiogénico e favoravel a senescéncia celular pela vitamina D e seus
metabolitos em células de melanoma. Da mesma forma, estudos demonstraram
atividade antiproliferativa dos retinoides e seus analogos, levando, inclusive, a
seu uso em transplantados renais e em algumas sindromes cutaneas, visando a

prevencao de canceres de pele, especialmente os ndo melanoma.

OBJETIVO: Analisar a expressao do VDR e do RXRa em lesbes de pele nédo
melanociticas (queratose actinica, carcinoma basocelular e carcinoma
espinocelular) e melanociticas (nevo intradérmico, nevo displasico e melanoma)
através de andlise imuno-histoquimica e transcriptbmica e compara-las a grupo

controle.

METODOS: Estudo retrospectivo transversal, com materiais histopatol6gicos
embebidos em parafina provenientes de exéreses realizadas entre 2012 a 2018,
no Hospital das Clinicas de Botucatu, da Faculdade de Medicina de Botucatu
(UNESP). Foi considerado controle o grupo de peles provenientes de ampliacao

de margem de melanomas, com auséncia de qualquer lesdo no material. ApGs
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todos os grupos serem submetidos aos critérios de inclusédo e exclusao, foram
submetidos a analise imuno-histoquimica para VDR da marca Abcam e RXRa
da marca Novus Biologicals. Foram considerados positivos 0s casos cujo escore,
gue observava intensidade e porcentagem de positividade das células, fosse
maior que 4. Posteriormente, alguns grupos foram selecionados para analise
molecular em plataforma para andlise multipla de RNAm (Nanostring®). Para
esta etapa foram selecionados outros 20 genes correlacionados a VDR e RXRa
e mais 2 genes housekeeping (GAPDH e B-actina) para terem seus respectivos
RNAm analisados em conjunto. Os genes selecionados foram: NCOA1, NCOA2,
NCOA3, NCOR1, NCOR2, RAR A, RAR B, RAR G, RXR G, MED1, SMADS3,
FOX03, CYP27B1, CYP24Al1, AhR, XPA, XPC. TP53, CREBB e EP300. Todos
os dados foram submetidos a andlise estatistica, considerando p< 0,05
significativo. O trabalho foi submetido e aprovado no comité de Etica da

instituicao.

RESULTADOS E DISCUSSAO: Nas les6es ndo melanociticas, ocorreu perda de
RXRa nas queratoses actinicas e perda de ambos os receptores no carcinoma
espinocelular. Estes dados favorecem a hipotese de que a vitamina D seria
importante no processo de carcinogénese das lesdes escamosas. Nas lesdes
melanociticas, se observou perda de ambos os receptores em todas as lesées
guando comparadas ao grupo controle. Houve correlacdo estatistica da perda
dos receptores com a exposicao solar, corroborado pela andlise do grupo
controle em separado. Houve também correlacdo significativa entre VDR nuclear
e regressao histologica, bem como correlacdo inversa entre RXRa e mitoses.

Estas informacdes favorecem a hipotese de que a exposicao solar seria um fator



fundamental na perda dos mecanismos de protecdo do VDR e RXRa e que
provavelmente essa perda ocorra no inicio da formacdo das lesbes
melanociticas j& que ndo houve diferenca estatistica entre as lesdes avaliadas,
a despeito de sua malignidade ou benignidade. Por fim, a analise transcriptdmica
comprovou a perda de VDR e RXRa nas lesdes melanociticas (nevo
intradérmico e melanoma) e demonstrou perda de VDR e RXRa também em
carcinomas basocelulares e espinocelulares. Houve diferenca estatistica com
relacdo a maioria dos RNAm analisados comparando as lesbes com o controle,
porém quando comparamos as lesdes entre si, carcinoma basocelular se
diferenciou de carcinoma espinocelular, mas nevo intradérmico ndo se
diferenciou de melanoma. Houve também diminuicdo de FOXO3, TP53 e XPC
nos melanomas. CONCLUSAO: A expressdo de VDR e RXRa se demonstrou
afetada pela exposicao solar, mecanismo pelo qual poderia haver diminuicdo dos
efeitos protetivos da vitamina D e RXRa. Os resultados da analise imuno-
histoquimica foram corroborados pelos da andlise transcriptdmica, indicando um
importante papel do VDR e RXRa na carcinogénese das lesdes escamosas de
pele. Com relacdo as lesdes melanociticas, a perda dos receptores
provavelmente ndo se relaciona ao processo de carcinogénese, haja vista que
nao houve apresentacao diferencial deles nas lesdes benignas se comparadas
as malignas. A maior compreenséao desta via fisiopatogénica abre oportunidade
para novos estudos e pesquisas, podendo se tornar alvo de estratégias

terapéuticas.

Palavras chave: receptores de calcitriol, receptor x retinoide alfa, carcinoma

basocelular, carcinoma de células escamosas, melanoma



Abstract

BACKGROUND: Vitamin D connects to its receptor (VDR) to exert its activities
and heterodimerizes with a retinoid X receptor (RXRa), and acts, as a
heterodimer, in vitamin D responsive elements (VDRE) activating or inhibiting
genic transcriptions. The main source of vitamin D is ultraviolet radiation
exposure, but it is the same main cause of skin cancers. Therefore, multiples
studies, especially experimental ones showed antiproliferative, proapoptotic,
antiangiogenic effects, favorable to cell senescence by vitamin D and its
metabolites in melanoma cells. In the same way, studies have demonstrated
antiproliferative activity from retinoids and its analogues, leading to their use in
kidney transplantation patients and also in some cutaneous syndromes, aiming
skin cancer prevention, primary against non-melanoma cancers.

OBJECTIVE: To analyze VDR and RXRa expression in non-melanocytic skin
lesions (actinic keratosis, basal cell carcinoma and squamous cell carcinoma)
and melanocytic (intradermal nevi, dysplastic nevi and melanoma) through
immunohistochemistry and transcriptomic analysis and compare it to the control
group.

METHODS: Retrospective transversal study, with formalin fixed and paraffin
embebbed material from excision realized between 2012 and 2018 in Botucatu
Clinical Hospital, from Botucatu Medicine Faculty (UNESP). The control group
consisted of skin provided by margin ampliation of melanomas, when there was
not any lesion remained. After all groups were submitted to inclusion and
exclusion criteria, they were submitted to immunohistochemistry analysis of VDR
(Abcam®) and RXRa (Novus Biologicals®). There were considered positive

cases which the score, that observed intensity and percentage of positive cells,
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was above 4. Finally, some groups were selected to molecular analysis in multiple
MRNA platform analyzer (Nanostring®). In this stage, there were selected other
20 genes correlated to VDR and RXRa and two other housekeeping genes

(GAPDH and B-actine)

to have their respective mRNA analyzed together. The genes selected were:
NCOA1, NCOA2, NCOA3, NCOR1, NCOR2, RAR A, RAR B, RAR G, RXR G,
MED1, SMAD3, FOX03, CYP27B1, CYP24A1, AhR, XPA, XPC. TP53, CREBB
and EP300. All data were submitted to statistical analysis and p<0,05 was
considered significant. The study underwent institutional Ethics committee
analysis and was approved.

RESULTS AND DISCUSSION: In non-melanocytic lesions, there was a loss of
RXRa in actinic keratosis and loss of both receptors in squamous cell
carcinomas. These data favor the hypothesis that vitamin D would be important
in the carcinogenic process in squamous lesions. In melanocytic lesions, we
observed loss of both of the receptors in all lesions when comparing to control
group. There was statistical correlation of the loss of the receptors and sun
exposure, endorsed by the isolated analysis of the control group. There was also
statistical correlation between nuclear VDR and histological regression, and also
inverse correlation between RXRa and mitosis. These data endorse the
hypothesis that sun exposure would be a main factor in the loss of protection
mechanisms from VDR and RXRa and probably this loss occurs in the beginning
of the development of melanocytic lesions, once there was not statistical
difference between the analyzed lesions, despite of their malignance or
benignancy. Finally, transcriptomic analysis confirmed the loss of VDR and RXRa

in melanocytic lesions (intradermal nevi and melanoma) and demonstrated loss
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of them in basal cell and squamous cells carcinomas. There was statistical

difference to the most of analyzed mRNA comparing lesions to control,

however, when we compare lesions between each other, basal cell carcinoma
differentiated from squamous cell carcinoma but intradermal nevi not
differentiated from melanoma. There was also low FOXO3, TP53 and XPC in

melanomas.

CONCLUSION: VDR and RXRa expression was affected by sun exposure, and
this mechanism could low vitamin D and RXRa protective effects.
Immunohistochemistry analysis were endorsed by transcriptomic analysis,
indicating an important role of VDR and RXR a in the squamous cell
carcinogenesis. Considering melanocytic lesions, the loss of the receptors is not
related to carcinogenesis, once there was no different presentation comparing
benign and malign lesions. The comprehension of this physio pathogenic
pathway opens opportunity to new researches and studies, making possible new

insights to therapeutical strategies.

Keywords: Receptors, calcitriol; retinoid X receptor alpha; carcinoma, basal cell;

carcinoma, squamous cell; melanoma
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Lista de Abreviaturas

VDR - receptor de vitamina D

RXRa — receptor retinoide X, variante alfa

RXR in SK — receptor retinoide X alfa nos queratinécitos adjacentes
CBC - carcinoma basocelular

CEC- carcinoma espinocelular

QA = queratose actinica

NI= nevo intradérmico

ND = nevo displasico

MM = melanoma

SS = extensivo superficial (subtipo de melanoma)
AC = acral (subtipo de melanoma)

LM = lentigo maligno melanoma

ND = nodular (subtipo de melanoma)

UVA = radiacdo ultravioleta do tipo A

UVB = radiacéo ultravioleta do tipo B

RNAmM = acido ribonucleico mensageiro

TE =tris EDTA

13



Sumaério

Folha de rosto

Dedicatéria

Agradecimentos

Resumo

Abstract

Lista de abreviaturas

CAPITULO | — REVISAO DE LITERATURA
1. Introducéo
2. Referéncias bibliogréaficas
3. Objetivos
4.  Materiais e Métodos
4.1. Descricao da amostra e tipo de estudo
4.2.1 Critérios de Incluséo
4.2.2 Critérios de Exclusé@o
4.3.1. Variaveis Clinicas
4.3.2. Variaveis Histopatoldgicas
4.4. Coleta dos dados
4.5. Processamento dos dados
4.5.1. Critérios histopatol6gicos
4.5.2. Técnica imuno-histoquimica
4.5.3. Anéalise imuno-histoquimica
4.6 Selecdo de RNA mensageiro
4.7 Exame molecular em plataforma Nanostring® NCounter
5.0. Andlise estatistica
6.0. Aspectos éticos
CAPITULO Il — Artigos cientificos
Artigo 1.
Artigo 2.
Artigo 3.
CAPITULO Il - Conclus&o
Concluséo

Anexo 1

10

14

15

16

29

41

42

42

42

42

44

45

45

46

46

46

48

49

52

62

62

63

65

72

80

90

91

93

14



CAPITULO | — Revisdo da Literatura

15



1. Introducéao

A radiacdo ultravioleta é a principal causa conhecida de lesdes pré-
neoplasicas e canceres de pele. Muitos estudos associam a exposicdo a
radiacao ultravioleta com melanoma, contudo essa a¢ao nao € dose dependente,
uma vez que a exposi¢cao continua (em trabalhadores ao ar livre) foi associada
a menos risco de melanoma do que episodios de queimadura e bronzeamento
ao sol. (Field & Newton-Bishop., 2012; Slominski et al., 2017) Hipoteticamente,
a queimadura solar leva a imunossupressao e perda dos mecanismos de reparo
de dano ao DNA. (Wang et al. 1990; Jeevan et al. 1992; Field & Newton-Bishop.,
2012)

A radiacdo UVA aparentemente € menos carcinogénica, porque gera
oxidacao de guanina no DNA, ao passo que a UVB gera dimeros de pirimidina e
ciclobuteno, que sdo mais carcinogénicos, porém isso ainda € alvo de discusséo.
(Podgorska et al, 2021)

Vitamina D e metabolismo

A principal fonte de vitamina D, entretanto, € a exposi¢cao a UVB. (Field
& Newton-Bishop., 2012; Slominski et al., 2017) N&o ha consenso sobre o nivel
ideal de vitamina D, ja que este nivel depende do fototipo, indice de massa
corpdrea, ingestdo dietética, suplementacao oral, latitude e genética. (Field &
Newton-Bishop., 2012) Portanto, avaliar a a¢do da vitamina D através dos seus
niveis séricos apresenta muitos vieses. Baixos niveis de vitamina D foram
associados com pior prognostico em melanoma. (Field & Newton-Bishop., 2012;
Slominski et al., 2017) Um estudo prospectivo envolvendo 47800 homens com

baixos niveis de vitamina D mostrou uma tendéncia maior de desenvolver
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melanoma, entretanto, niveis altos ndo foram associados com protecdo ao
desenvolvimento da neoplasia. (Giovannucci et al., 2006)

A radiacdo ultravioleta do tipo B (UVB) com 260-320 nM de
comprimento de onda transforma 7-dehidrocolesterol em lumisterol, taquisterol
e secosterol. Eles sofrem hidroxilagdo sistemicamente, no figado e rins,
resultando na forma ativa da vitamina D: 1,25(OH).Ds. (Slominski et al., 2020).
Esta é a via classica ou canénica, conforme demonstrado na figura 1.

Ha uma outra via, alternativa, com formacdo de outros derivados da
vitamina D: 20,23(OH)2D3 e 20(OH)D3. Estes produtos sao detectados in vivo
no plasma, epiderme e em adrenal. Eles inibem a proliferacdo de queratinocitos
epidérmicos, melandcitos e fibroblastos dérmicos, e promovem a diferenciacéo
de queratinocitos (Slominski et al., 2018) Eles também inibem as atividades
fibréticas dos fibroblastos e tém propriedades imunomoduladoras.
Diferentemente do 1,25(OH)2D3, eles ndo promovem aumento de calcio em

doses farmacolodgicas. (Slominski et al, 2018)
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Figura 1 - Desenho esquematico das vias classica (amarelo) e néo classica

(verde) de vitamina D, segundo Slominski et al, 2020.

A 1,25(0OH)2D3 inicia sua resposta biolégica quando se liga ao seu

receptor, VDR, um receptor nuclear que se heterodimeriza preferencialmente ao

receptor retinoide RXRa (figura 2), outro receptor nuclear. Este heterodimero

reconhece o0s elementos responsivos a vitamina D (VDRES) presentes nos

genes, e corregula a transcricdo ou supressao deles. (Haussler et al., 2011)
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Front view (from 3’ end)

Figura 2. Nesta figura, demonstracdo do heterodimero de VDR e RXR (Orlov et

al, 2012).

O receptor de Vitamina D (VDR)
O VDR é receptor nuclear com estrutura de 14 hélices, mas comumente
referido como 13 hélices ja que a estrutura E420 da figura trata-se de residuo

(figura 3).

~

Figura 3: Imagem do VDR na sua forma ativa definido por Raio X, ligado a
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vitamina D (representada na figura pelas esferas azuis — que sdo atomos de

carbono e esferas vermelhas — atomos de oxigénio) (Yaghmaei et al, 2013).

O VDR é geralmente positivo na pele normal, mais robustamente
expresso em células basais e na bainha externa do foliculo piloso do que nas
células mais superficiais. (Reichrath et al., 1999) Ele foi estudado nas lesfes
benignas e malignas de pele, mama, 0ssos, prostata e trato gastrointestinal.
(Gallagher et al., 2012; Wen et al., 2015; Paolino et al.,2017; Zheng et al., 2017;
Campolina-Silva et al., 2018)

Carcinomas basocelulares (CBCs) expressam VDR no ndcleo mais
fortemente do que nos queratindcitos adjacentes, de acordo com estudos em
imuno-histoquimica e reacédo em cadeia da polimerase (PCR). (Mitschele et al.,
2004; Haussler et al., 2011) Outro estudo reportou VDRSS menos intensos nos
carcinomas espinocelulares (CECs) do que pele normal e CBCs. (Slominski et
al., 2020)

Os melanomas apresentaram uma reducéao dos VDRs citoplasmaticos
e aumento dos receptores nucleares, comparados com pele normal. (Reichrath
et al.,, 1999) Essa associacao variou com o subtipo, a espessura tumoral e a
exposicado solar, sendo mais positivo em areas cobertas do que expostas.
(Reichrath et al., 1999)

Muitos estudos experimentais demonstraram efeitos da vitamina D em
células de melanoma in vitro. No seu estudo classico, Reichrath et al. relataram
gue nas linhagens celulares de melanoma MeWo, SkMel-28 e SM, a vitamina D
e seus analogos tiveram efeito antiproliferativo. (Reichrath et al., 2007)

Aparentemente, os efeitos dependem da linhagem celular, ja que as linhagens
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SkMel-5, SkMel-25, IGR e MelJuso nédo responderam a vitamina D. (Reichrath
et al., 2007) Outros estudos experimentais demonstraram este potencial efeito
antiproliferativo da vitamina D no melanoma (Podgorska et al., 2021; Gorman et
al., 2007; Mason et al., 2010), outros demonstraram efeito de diferenciacéo e
senescéncia celular, (Slominski et al., 2011; Slominski et al., 2012) apoptose,
(Fleet et al., 2012; Feldman et al., 2014) inibicdo de angiogénese, (Mantell et al.,
2000) interferéncia na inflamacédo (Swami et al., 2007; Fleet et al., 2012) através
de mecanismo dependente do receptor VDR.

Apés muitos estudos conflitantes, uma metanalise envolvendo 14
estudos considerou os polimorfismos génicos do VDR responsaveis por
diferenca no risco de desenvolver melanoma. (Birke et al., 2020) O alelo
dominante Fok1 aumentou o risco de melanoma em 22%, o alelo dominante Apa-
1 aumentou o risco em 20%, enquanto BsM-1 diminuiu o risco em 15%. Outras
variantes como A1012G, Cdx2, Bg-lll e Tag-1 ndo tiveram associacao
significativa com o risco de melanoma. Distribuicédo diferente dos polimorfismos
nas populacdes ou vieses de selecdo podem explicar os resultados conflitantes
dos estudos prévios.

O receptor retinoide X

Os receptores retinoides sdo uma superfamilia de receptores
nucleares. O receptor preferencial que se liga ao VDR é o RXR, com suas
variantes a, B, and y. (Jusu et al., 2018; Rambow et al., 2018) RXR a é mais
frequente na pele do que nos outros tecidos (vide figura 4), enquanto a B ocorre

em Orgaos internos, a y € frequentemente relacionada a desordens neuroldgicas.

21



Figura 4: Imagem do RXRa na sua forma inativa. O RXRa é receptor nuclear

com estrutura de 12 hélices. (de Lera et al. 2007)

Linfomas cutaneos de células T tratados com agonistas RXR
demonstraram melhor resposta ao tratamento com inducdo de apoptose e
diminuicao da proliferacéao celular. (Wang et al., 2017) Agonistas de RXR inibem
a proliferacado celular nos CECs (Zacheis et al., 1999) A hipGtese sobre o
mecanismo pelo qual o RXR diminuiria o crescimento celular é através da via
MAPKinase. (Crowe et al., 2003) O RXR € progressivamente diminuido em
lesdes de queratose actinica e CEC. (Xu et al., 2001)

Alguns estudos sugerem o0 uso de isotretinoina e acitretina para a
guimioprevencdo de canceres de pele ndo melanoma, embora as agéncias
governamentais ndo endossem o seu uso. Um estudo demonstrou a reducéo de
63% de canceres de pele ndo melanoma em pacientes com xeroderma
pigmentoso (Kraemer et al., 1988), e outros relatam que, com o0 uso de
retinoides, houve uma protecdo significativa aos pacientes apds transplante
renal. (de Sévaux et al., 2003; De Graaf et al., 2004)

Alguns estudos demonstraram que a perda de RXRa foi mais
22



significante no melanoma que nas células de lesbes melanociticas benignas.
(Chakravarti et al., 2007) Analogos de retinoide inibiram a proliferacao celular em
melanomas (Siegrist et al., 1998; Desai et al., 2000; Klopper et al., 2010; Li et al.,
2019) Um estudo experimental em ratos utilizando adapaleno (um retinoide
topico) em células de melanoma A375 demonstrou um efeito citotdéxico dose
dependente, parada na fase S do ciclo celular e inducdo de apoptose. (Li et al.,
2019)

Ratos com genes RXRa/NRAS*/CDK4* expostos a uma Unica dose de
UVB neonatal demonstraram, no melanoma induzido, alta proliferacao celular,
com maior expressdo de marcadores tumorais, maior vascularizagéo e invasao
linfatica do que ratos sem a alteracdo génica. (Chagani et al., 2017) Como o
RXRa foi menos expresso em células de melanoma do que os queratindcitos, 0s
autores especularam que o RXRa nos queratindcitos adjacentes pode ter efeito
paracrino na melanogénese, porque a delecdo aumentou a proliferacédo
melanocitica. (Chagani et al., 2017)

Andlise multipla de RNAmM na plataforma Nanostring®

Amostras em parafina fixadas em formol tem sido a fonte de muitos
estudos, porém por um longo tempo, exames moleculares ndo foram possiveis
de serem realizados com este tipo de material. A plataforma Nanostring
NCounter® é tecnologia validada para avaliar diferentes e mdaltiplos RNA
mensageiros numa mesma analise em material parafinado. (Veldman-Jones et
al., 2015; Tsang et al., 2017; Godoy et al., 2019)

As vantagens de se utilizar esta técnica sdo muitas: abordagens nao
rotineiras das lesdes ndo sdo necessarias, uma vez que a fixacdo em formol faz

parte da rotina diagnoéstica dos tumores, longa duragdo do material fixado antes
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de realizar o exame molecular e também a possibilidade de examinar pequenas
quantidades de material genético, muito comum nas exéreses de pele, sem
necessidade de amplificacdo génica. Entretanto, ainda h& alguma restricdo
guanto a quantidade minima de células para detec¢cdo, e € uma limitacdo a
necessidade de microdisseccdo de material para obtencéo de células alteradas
em lesfGes diminutas para separa-las da pele normal (como numa queratose
actinica e no nevo displasico, por exemplo).

Estudos anteriores utilizando-se da plataforma Nanostring® analisaram
a presenca de mutacgdes prévias no CBC com relagéo a resposta ao Vismodegib
(Sternfeld et al., 2020), mas néo foi encontrado nenhum estudo envolvendo CBC
sobre VDR ou RXRa na literatura. Ainda, considerando o CEC, ha alguns
estudos sobre resposta ao Pembrolizumab (Stevenson et al., 2017), e estudos
fisiopatogénicos em lesfes orais. (Yu et al., 2016) Um estudo com 9 CECs e 7
controles gerou uma base de dados de 105 fatores de transcricdo que
demonstraram niveis alterados nos CECs, incluindo reguladores do
desenvolvimento cutaneo (MYC, RELA, ETS1, TP63). (Das Mahapatra et al.,
2020) Outro estudo mostrou 81 genes potenciais envolvidos na sinalizacéo
MAPKinase induzida por radiacdo UV, através da analise de micro RNA dos
CECs. (Chen et al., 2020) A via de VDR/RXRa, entretanto, ainda permanece nao
estudada por este método.

Finalmente, considerando estudos em melanoma com o0 uso da
plataforma, alguns foram realizados sobre a resposta a imunoterapia com
Pembrolizumab (Awada et al., 2020), e outros tentaram estabelecer novos genes
alvo possiveis de terapia alvo, como CSAG2, MAGEA3, MAGEC2, IL13RA2,

PRAME, CSPG4 e SOX10. (Beard et al., 2013) Um estudo comparou 12 lesbes
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benignas e malignas melanociticas, e apds 1000 genes analisados, propuseram

S100A8 como um marcador de melanoma expresso pelos queratindcitos ao

redor das células de melanoma. (Kiuru et al., 2021) Novamente, ndo houveram

estudos para a via VDR/RXRa com relagdo ao melanoma.

O presente estudo traz dessa forma, um carater inovador, a medida

gue ndo ha, na literatura, estudos realizados com metodologia semelhante sobre

0 tema.

RNAmM avaliados

Além do RNAmM dos VDR e RXRa, foram avaliados os RNAm referentes

aos genes a sequir:

NCOA1, NCOA2 e NCOA3 é uma familia de coativadores
nucleares, através do qual o VDR fecha sua hélice 12 e 4,
garantindo estabilidade ao VDR na sua conformacao ativa.
(Yaghmaei et al., 2013)

NCOR1 e NCOR2 sédo moléculas correpressoras nucleares. De
uma forma simplificada, moléculas repressoras inibiriam a
transcricdo e atividade génicas. Porém estudos demonstraram
gue o RXRa, de forma dependente do VDR, causa liberacéo dos
NCOR, inibindo a represséo sobre o VDR. (Sanchez-Martinez et
al., 2008; Meyer & Pike., 2013)

RARa, RAR B e RAR y sao integrantes da familia dos receptores
de acido retindico. Os RARs também podem se heterodimerizar
com VDR, porém a interacdo VDR/RXRa € preferencial.

(Schréader et al., 1994)
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MED1 é uma subunidade do complexo mediador, que exerce
funcdo coativadora dos genes nucleares. (Belorusova et al.,
2020) Um estudo demonstrou que a ablacdo de MED1 interfere
de forma importante no ciclo do foliculo capilar, além de causar
hiperproliferagdo de queratindcitos epidérmicos interfoliculares.
(Oda et al., 2011) Outro estudo também observou que o bloqueio
de MED1/MED21 causou hiperproliferacdo de queratindcitos,
sugerindo que o mediador regula as func¢des do VDR de controle
de proliferacéo e diferenciacéo celular nos queratinécitos. (Oda
et al., 2010)

SMAD3 séo proteinas coativadoras que podem mediar a
interacdo entre VDR e TGFB, atuando no controle de
proliferacéo e diferenciacéo celular. (Yanagisawa et al., 1999)
FOXO3 sao fatores de transcricdo que controlam proliferacao
celular e sobrevida. Funcionam como supressores tumorais e
estdo associados a longevidade. Estudos demonstram que
regulam genes similares aos regulados por VDR. (An et al.,
2010)

CREBBP e EP300 séo proteinas que se ligam ao RXR ou RAR
e medeiam transcricbes genicas nucleares. (Chakravarti et al.,
1996) Regulam uma série de eventos do ciclo celular, como
senescéncia e apoptose. (Wang et al.,, 2018) A mutacdo de
CREBBP/EP300 leva a rara sindrome Rubinstein-Taybi, que
tem predisposicdo a uma série de neoplasias hematologicas, do

trato génito-urinario e lesdes benignas de pele, como
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pilomatrixomas. (Boot et al., 2018)

CYP27B1 e CYP24Al1 — sao genes que codificam as enzimas
responsaveis pela ativagdo da vitamina D (1,25(OH)2D3) pela
via classica ou candnica. Um estudo defende que, enquanto os
ratos com dele¢&o VDR tem altos indices de tumores induzidos
por radiacao ultravioleta, os ratos com delecdo CYP27B1 seriam
resistentes, indicando uma possivel atuacao preventiva para o
VDR independente de 1,25(0OH)2D3. (Dowd & MacDonald et al.,
2010) No entanto, ha varios estudos demonstrando associagao
de delecdo CYP27B1 e canceres colorretal, préstata, mama,
pulméo, figado e pancreatico. (Latacz et al., 2020) Um estudo
demonstrou correlacdo entre CYP27B1 dos queratindcitos e
melanoma, sendo menos positivo na fase de crescimento
vertical e metastases, além de sua menor positividade em lesfes
de pior prognéstico. (Brozyna et al., 2013)

O aumento da proteina CYP24A1 foi 50 vezes maior em células
de adenocarcinoma pulmonar. (Nemazannikova et al., 2019)
Este estudo também observou esta associacdo em queratose
actinica, carcinoma basocelular e espinocelular. Esta enzima
estd associada a degradacado de vitamina D da via canbnica, o
gue justificaria essa associacdo inversa a da CYP27B1.

AhR — Aryl Hydrocarbon receptor — € um receptor de vitamina D
da via ndo classica (20,23(OH)2D3), dependente da enzima
CYP11A1. (Slominski et al., 2018)

TP53 — é um gene supressor tumoral com papel na apoptose,
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reparo ao DNA e controle de ciclo celular, quando apresenta
mutacao germinativa da origem a sindrome de Li Fraumeni, que
aumenta a susceptibilidade a diversos tumores, incluindo
melanoma. (Sandru et al., 2022) Correlaciona-se a importancia
do p53 como um alvo para acgao ultravioleta acelerando as
mutacdes BRAF de alguns melanomas. (Choi & Fisher et al.,
2014) Um estudo populacional ndo observou correlacdo entre
polimorfismos de TP53 e cancer de pele ndo melanoma.
(Almquist et al., 2010)

XPC e XPA — genes relacionados ao Xeroderma Pigmentoso,
condicdo que tem aumento de risco de canceres de pele UV
induzidos. Houve um estudo que associou diminui¢cdo de risco
ao melanoma na presenca de um haplotipo de XPC quando
comparado ao gene referéncia, (Paszkowska-Szczur et al.,
2013) porém outros estudos relatam associacdo quando
presentes XPA e XPD. A associacdao de XPC e melanoma é

mais documentada. (Paszkowska-Szczur et al., 2013)
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3. Objetivos

3.1 Objetivo geral

Avaliar a expressdo imuno-histoquimica de VDR e RXRa e
realizar andlise transcriptdmica de RNAm relativos a genes relacionados
a vitamina D em les@es epiteliais e melanociticas, benignas e malignas
de pele, e comparar esta expressao com grupo controle.

3.2 Objetivos especificos

- Descrever os casos de queratoses actinicas, CBCs, CECs,
nevos intradérmicos, nevos displasicos, melanomas e controles atraves
da analise de prontuario com relacéo a dados demograficos (sexo, idade

e exposicao solar) e histopatolégicos.

- Avaliar a presenca de positividade de VDR e RXRa por
marcadores imuno-histoquimicos nos queratindcitos e melandcitos;

correlacionar com possiveis variaveis epidemiolégicas e histopatolégicas.

- Realizar exame molecular em plataforma Nanostring® com
avaliacdo de RNA mensageiro de VDR, RXRa e outros 20 RNAmM
relacionados, nas lesbes de CBCs, CECs, nevos intradérmicos e
melanomas e comparar com pool de controles. Correlacionar o exame
molecular com as variaveis observadas na analise de prontuario e

comparar também estes resultados aos da analise imuno-histoquimica.
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4. Materiais e métodos

4.1. Descrigdo da amostra e Tipo de estudo

4.2. Selecdo dos sujeitos

Estudo retrospectivo transversal, em que foram selecionados materiais
provenientes de exérese cirargica de lesdes cuténeas realizadas entre 2012 a
2018, armazenados em parafina, procedentes do Hospital das Clinicas de

Botucatu, da Faculdade de Medicina de Botucatu (UNESP).

4.2.1 Critérios de inclusao

Lesbes menos frequentes de serem excisadas cirurgicamente, como queratose
actinica, determinaram o valor minimo amostral por grupo. O valor maximo
amostral foi de 100 casos, e ocorreu de forma arbitraria. A selecdo para os
grupos com maior numero de casos ocorreu de forma aleatoria, seguindo a

ordem da data de excisao das lesoes.

Foram incluidos como controles, amostras provenientes de ressecc¢ao cirdrgica

de ampliacdo de margem de melanomas que nao tinham lesao residual.

Foram incluidos carcinomas basocelulares do tipo nodular, carcinomas
espinocelulares bem ou moderadamente diferenciados, queratoses actinicas,

nevos intradérmicos, nevos displasicos e melanomas.

4.2.2 Critérios de exclusao

Foram excluidos nos grupos, casos em que a lesao estudada nao foi confirmada

em revisdo anatomopatoldgica.
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Foram excluidos do grupo nevo os que ndo eram do subtipo intradérmico ou

displasico.

Foram excluidos do grupo carcinoma basocelular os que ndo eram do subtipo

nodular.

Foram excluidos do grupo carcinoma espinocelular os carcinomas in situ e pouco
diferenciados (graus 3 e 4 da classificacdo de Broders - em Broders AC.
Squamous cell cancer of the lip: a study of five hundred and thirty-seven cases.

JAMA. 1920;74:656-664)

Foram excluidos todos os casos em que o material parafinado ndo apresentou

condicdes técnicas mantidas para sua utilizacao.

No exame imuno-histoquimico, foram excluidos os casos em que a pele

adjacente — normal — era negativa aos receptores.

No exame molecular, foram excluidas lesbes menores, em que o desgaste de

todo o bloco nao resultaria em material genético suficiente apds extracao.
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Organograma 1. Detalhamento de obtencdo da amostra apds aplicacdo dos

critérios de eligibilidade

Grupos
I I I I
CBC (N=221) ‘ ‘ CEC (N=206) QA (N=98) NI (N=149) ND (N=161) MM (N=180) C(‘;"_t{z';s
N3o encontrado bloco

I | I | I

55 ‘ 23 32 8 71 29 51
Outros diagnédsticos
| | | |
49 iesdes pouco
9 d\ferilnc\:da:num 17 8 9 1 9
situ)
Selecdo aleatoria de 100

| | \ \

100 100 49 100 81 100 85
Exclusdes pds selegdo (controle negativo, desgaste)

1 (COHtI’DlE 6 (3 desgaste, 3 1 (desgaste) 8 (controle 27 (20 desgaste, 7 17 (7 desgaste, 10 8 (4 desgaste, 4
negativo) controle negativo) negativo) controle negativo) contrale negativo) controle negativo)
I I [
CBC (N=99) CEC(N=94) QA (N=48) NI (N=92) ND (N=54) MM (N=83) Cfgir;’?'fs

CBC = carcinoma basocelular; CEC = carcinoma espinocelular; QA = queratose actinica; NI =

nevo intradérmico, ND = nevo displasico; MM = melanoma

4.3.1. Variaveis clinicas

Foram obtidas a partir de laudo anatomopatoldgico, e consistem
de sexo, idade e localizacao. A leséo foi considerada exposta ou nhdo exposta ao

sol, conforme a figura 5 demonstra.
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3l
1)

Non-exposed area

Exposed area

Figura 5: Distribuicdo dos locais considerados de area exposta (exposed areas)

e ndo exposta (non-exposed areas). Fonte: proprio autor.

4.3.2 Variaveis histopatoldgicas

Foram extraidas a partir de revisdo das laminas coradas por
Hematoxilina e Eosina (HE), para o grupo melanoma. Sao elas: subtipo,
presenca de ulceracdo e mitose, Breslow (maior espessura da lesdo) em

milimetros e regressao histoldgica.

4.4 Coleta dos dados

As informacdes referentes a idade, sexo e localizacdo das lesbGes foi obtida
através dos laudos anatomopatolégicos, obtidos a partir da pesquisa pelos

termos diagnésticos. Foram selecionados, 77 controles, 48 QAs, 99 CBCs, 94
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CECs, 92 NIs, 54 NDs e 83 MM, totalizando 470 casos e 77 controles

(Organograma 1).

4.5 Processamento de dados

Os dados foram armazenados em planilha Excel e analisados posteriormente

com auxilio de Estatistico.

4.5.1. Critérios histopatoldgicos

Os critérios histopatolédgicos utilizados no diagnéstico das lesdes de pele foram
0s mesmos descritos no livro de tumores de pele “Classification of Skin
Tumours”. 4th ed. IARC: Lyon; 2018. da Organizacdo Mundial de Saude.

4.5.2. Técnica de Imuno-histoquimica

A técnica de realizacdo de imuno-histoquimica seguiu protocolo
especifico para cada receptor de acordo com a orientagcdo da empresa que o

produziu, e sera pormenorizado a seguir.

Preparagdo das amostras:

1) As amostras incluidas em parafina foram seccionadas com

navalhas de aco inox na espessura de 3 micra em micrétomo rotativo.

2) Os cortes das amostras foram estendidos em laminas histolégicas
de vidro, foscas de bordas esmerilhadas, proprias para imuno-histoquimica da

marca Agilent

3) Foram mantidas as laminas por 1 hora em estufa a 600 C

Recuperacgéo Antigénica:
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Recuperagédo antigénica pelo calor em equipamento PT-LINK 200
(Dako), solucdo de pH alto (pH=9), para o anticorpo VDR, por 20 minutos apos
atingir a temperatura de 950C e em solucédo de pH baixo (pH = 6,1) para o

anticorpo RXRa.

Reacdo de imuno-histoquimica automatizada realizada em

equipamento Autostainer Link 48 (Dako).

1) Bloqueio da peroxidase enddgena através da incubacdo das
laminas em solucdo de perdxido de hidrogénio a 3% por 5 minutos em

temperatura ambiente.

2) Lavagem em solugcédo Salina Tamponada com tamp&o Tris com

Tween 20, pH=7,6.

3) Incubacéo dos anticorpos VDR (Coelho - Abcam — Reino Unido) na
diluicdo de 1:1500 e RXRa (Anticorpo NR2B1, Rato, Novus Biologicals — CO,
EUA) na diluicdo de 1:800 por 30 minutos. Os anticorpos eram recomendados
por manual dos laboratorios em diluicdo 1/2000 a 1/4000 (VDR) e 1/500 a 1/3000
(RXRa) respectivamente. Foram realizados testes prévios para determinar a

diluicdo melhor para cada anticorpo.

4) Lavagem em solucéo Salina Tamponada.

5) Incubacéo do anticorpo conjugado (secundario e terciario) Labelled

Polymer Flex’HRP por 10 minutos em temperatura ambiente.

6) Lavagem em solucao Salina Tamponada.
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7) Revelacdo pelo cromégeno 3,3-diaminobenzidine (DAB — DAKO)

por 5 minutos.

8) Lavagem em solugdo Salina Tamponada.

9) Contra Coloracdo em Hematoxilina (Dako) por 10 minutos nas

lesbes ndo-melanociticas

9.1) Nas lesbes melanociticas, o anticorpo VDR foi contra corado em
Hematoxilina e o anticorpo RXRa em Melan A (Dako) e Magenta (Dako) - dupla

contra coloragéo.

10) Lavagem em agua destilada.

11) Desidratacdo em etanol absoluto e xilol.

12) Montagem com laminulas em resina sintética.

4.5.4. Analise da imuno-histoquimica

Foi utilizado um score que classifica a intensidade de positividade do
marcador de 0 a 3 (0= negativo, 1 = fraco, 2 = moderado, 3 = forte) e outro score
gue classifica 0 niumero das células positivas de 0 a 4 (0 = abaixo de 5% das
células, 1 = de 6 a 25%, 2 = de 26 a 50%, 3 = de 51 a 75%, 4 de 76 a 100%).
Um score final de 0 a 12 foi obtido pela multiplicacéo desses fatores. A marcacao
foi considerada positiva quando o score final era maior que 4. Muitos scores tem
sido utilizados, porém este que divide os grupos em quartis iguais foi preferido.

(Wen et al., 2015)
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O marcador VDR teve dois scores diferentes de acordo com o local:
nuclear e citoplasmatico. Dessa forma era classificado em 4 categorias:
negativo, nuclear, citoplasmatico ou ambos (quando nao era possivel determinar

o local predominante)

O marcador RXRa é exclusivamente nuclear. Foi também avaliada a
positividade de RXRa nos queratinécitos ao redor das lesées melanociticas

(RXRa in SK).

4.6. — Selecdo dos RNAm no site Genecards.org

O site Genecards (www.genecards.orq) trata-se de banco de dados

online, no qual através de ferramentas de bioinforméatica ha cruzamento de
dados de forma atualizada, e através da digitacdo de um gene de interesse
conseguimos estabelecer uma malha de interacdes génicas mais frequente nos
estudos, podendo se organizar através dessas ligacbes possiveis vias de
atuacao. Abaixo, temos a rede de interacdes geradas a partir do termo VDR (vide

figura 6).
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RUNX1
-

— ZBTB16

Figura 6: Malha de interacfes entre genes usando como descritor o VDR. Quanto
maior o numero de interacfes, maior a quantidade de linhas entre os termos.

(Busca realizada no site genecards.org em julho de 2019)

Foram excluidos genes que, apesar de ter interacdo com VDR e
RXRa estivessem pouco expressos na pele, ou com pouca associacao descrita
na literatura em relacdo as lesdes de pele de interesse, segundo os dados

disponiveis no mesmo site, Genecards.

Abaixo, segue tabela dos RNAm analisados:
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Tabela 1 - Lista dos 24 RNAm analisados no estudo, seu nimero referéncia (disponivel em https://www.ncbi.nlm.nih.gov/gene/) e sua principal fun¢do na pele

RNAm
VDR
NCOA1
NCOA2
NCOA3
NCOR1
NCOR2
MED1
SMAD3
FOX03
CREBBP
EP300
RARA
RARB
RARG
RXRA
RXRG
TP53
XPA
XPC
CYP27B1
CYP24A1
AhR

GAPDH

B-ACTIN

Nome do gene referéncia

Receptor de Vitamina D

Gene Coativador 1

Gene Coativador 2

Gene Coativador 3

Gene Correpressor 1

Gene Correpressor 2

Subunidade do complexo mediador 1
Proteina da familia SMAD 3

Fator de transcrigdo da familia ForkHead
Proteina coativadora da acetiltransferase CREBBP
Proteina Histona acetiltransferase EP300
Receptor de Acido Retinoico Alfa
Receptor de Acido Retinoico Beta
Receptor de Acido Retinoico Gama
Receptor Retinoide X Alfa

Receptor Retinoide X Gama

Gene supressor tumoral p53

Haplétipo A do Xeroderma Pigmentoso
Haplétipo C do Xeroderma Pigmentoso
Enzima 25-Hidroxi-1-alfa-hidroxilase
Enzima Vitamina D3-24-Hidroxilase

Receptor Aril-Hidrocarbono
Gliceraldeido-fosfato-desidrogenase

Beta-actina

Numero referéncia

NM_000376.2
NM_003743.5
NM_001321703.2
NM_001174087.1
NM_006311.4
NM_006312.6
NM_004774.4
NM_005902.4
NM_001455.4
NM_004380.2
NM_001429.4
NM_000964.4
NM_000965.4
NM_000966.6
NM_002957.6
NM_006917.5
NM_000546.5
NM_000380.3
NM_004628.4
NM_000785.4
NM_000782.5

NM_001621.5
NM_002046.7

NM_001101.5

Fungdo

Estimula ou inibe transcrigdo génica pela presenca da vitamina D
Garante estabilidade ao VDR na sua fase ativa

Garante estabilidade ao VDR na sua fase ativa

Garante estabilidade ao VDR na sua fase ativa

Inibem a transcri¢cdo génica mediada por VDR

Inibem a transcri¢cdo génica mediada por VDR

Regula as fungbes de VDR de controle e proliferagdo queratindcitos
Medeia a relagdo entre VDR e TGF-beta

Fator relacionado com a apoptose secundaria a stress oxidativo
Liga-se ao RAR ou RXR, regulando eventos do ciclo celular

Liga-se ao RAR ou RXR, regulando eventos do ciclo celular

Podem se ligar ao VDR, porém a ligacdo VDR/RXR é preferencial
Podem se ligar ao VDR, porém a ligacdo VDR/RXR é preferencial
Podem se ligar ao VDR, porém a ligacdo VDR/RXR é preferencial
Forma heterodimero com VDR, e atua no controle da transcri¢do génica
Outro membro da familia dos retinoides X, observado em células neurais
Interfere diretamente no ciclo celular, reparo de DNA e apoptose
Haplétipo de sindrome com defeito de reparo dos nucleotideos
Haplétipo de sindrome com defeito de reparo dos nucleotideos
Enzima responsével pela produgdo de vitamina D pela forma cldssica
Enzima associada a degradagdo de vitamina D

Receptor de vitamina D da via ndo-classica

Enzimas de metabolismo dos carboidratos. Utilizada como gene housekeeping de amostras de
pele.

Proteinas de citoesqueleto, bem conservadas. Utilizada como gene housekeeping de amostras
de pele.

51



https://www.ncbi.nlm.nih.gov/gene/

4.7 Exame molecular em plataforma Nanostring NCounter®

4.7.1 — Extragcdo do RNAmM

Os materiais parafinados foram cortados e dispostos em lamina
de vidro, para entdo serem raspados com uso de lamina de Bisturi e
armazenados em temperatura ambiente em um eppendorf para cada

amostra.

Foram submetidos entdo a extracdo de RNA através do reagente
RecoverALL da Thermofisher® seguindo protocolo da empresa, detalhado

a seqguir:

O eppendorf é centrifugado a 14 mil rotagdes por minuto (rpm)

Em seguida acrescenta-se xilol (1 ml por frasco)

Banho seco no termobloco por 3 min a 50 °C, 700 rpm

Nova centrifugacéao a 14000 rpm, retirando o sobrenadante apos

cada centrifugacéo

Lavagem com 1 ml &lcool absoluto, centrifugando e retirando o

sobrenadante apos, 2 vezes

Repetir mais uma vez a centrifugacédo, sem o alcool. Retirar o

sobrenadante, deixando apenas o “pallet”

Colocar no Thermomixer ® a 37°C por 5 min

Digestao da protease
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Colocar 200 microlitros de buffer em cada amostra, fazendo

movimentagdo up and down

Homogeneizar a amostra

Adicionar 4 microlitros de protease, mantida em estante gelada

Deixar no Thermomixer ® a 50° C overnight — 14 horas

Apo6s preparo do kit, com complementagdo com alcool conforme
orientacdo do fabricante, colocar 790 microlitros do kit recém preparado em
cada amostra, e separar 700 microlitros a serem colocados em novo

eppendorf com filtro de coluna

Centrifugar o novo frasco com filtro a 10000 G por 30 segundos.

Desprezar o liquido do fundo, pegar o restante que sobrou do

eppendorf antigo e colocar no novo eppendorf com filtro

Nova centrifugacéo, desprezar o liquido do fundo

Colocar 700 microlitros do tampé&o 1 em cada eppendorf

Centrifugar novamente a 10000 G por 30 segundos, desprezar o

liquido de fundo

Colocar 500 microlitros do tampéo 2

Centrifugar novamente a 10000 G por 30 segundos, desprezar o

liquido de fundo

Agitar brevemente na centrifuga
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Digestao DNA

Acrescentar 6 microlitros de DNA buffer, 4 microlitros de DNAse,
50 microlitros de agua livre de nucleotideos em cada frasco, com 5% a mais

para margem de erro

Deixar 30 min em ar ambiente

Acrescentar 700 microlitros do buffer 1

Centrifugar novamente a 10000 G por 30 segundos, desprezar o

liquido de fundo

Acrescentar buffer 2

Centrifugar novamente a 10000 G por 30 segundos, desprezar 0

liquido de fundo

Acrescentar buffer 3

Centrifugar novamente a 10000 G por 30 segundos, desprezar o

liquido de fundo

Agitar rapidamente no vortex

Transferir a coluna para um novo eppendorf

Adicionar agua livre de nucleases

Incubar por 1 minuto

Centrifugar por 1 min a 14000 rpm

Manter na rack refrigerada
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4.7.2 - Avaliacdo da quantidade e qualidade do material

extraido

Posteriormente a extracdo do material genético, o fluido com o
material foi submetido a analise no aparelho Nanodrop® para avaliar se 0s
niveis de RNAm eram suficientes para analise e se comportavam dentro da
curva padrao do aparelho. Essa curva atesta a boa qualidade do material
genético da amostra (Figura 7 abaixo, disponivel em Nanostring® User

Manual).

Figura 7: Curva padrédo de RNAmM detectado na amostra através do aparelho

Nanodrop®

Na figura 8, observamos a concentracdo minima de massa para analise do
aparelho circulada em vermelho, também disponivel em Nanostring ® User

Manual.
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Figura 8: Amostras parafinadas sdo consideradas DNA fragmentado. Para

estas, a concentragdo minima de RNAm deve ser de 300ng.

4.7.3 Resultados de estudo piloto

Foi realizado estudo piloto seguindo o método de extracdo e
avaliacdo de quantidade de RNAm extraido conforme descrito nositens 4.7.1

ed4.7.2.

Neste estudo piloto ja descartamos a possibilidade de analisar as
gueratoses actinicas e nevos displasicos, pela baixa contagem de material
genético nos blocos (vide tabela 1). O aumento nos cortes levaria ao
esgotamento do bloco sem ainda atingir o minimo detectavel para a
realizacdo do exame molecular. Além disso, estas lesdes sédo impossiveis de
serem destacadas da epiderme adjacente a olho nu, o que comprometeria

também o resultado da andlise.

No estudo, também observamos, que a Unica forma de analisar 0s
controles seria através de pool com 4 amostras distintas, pela baixa

contagem de material genético.
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Tabela 2 — Resultados do Estudo Piloto

Material referéncia

Contagem de material genético, a

partir do dispositivo Nanodrop ®

CONTROLE 3

-3,68

QUERATOSE ACTINICA 1

22,54 — Excluido pois provavel
contagem do foliculo piloso e ndo da

queratose (couro cabeludo)

QUERATOSE ACTINICA 7 -3,563
CARCINOMA BASOCELULAR 4 1,47
CARCINOMA BASOCELULAR 9 3,03
CARCINOMA ESPINOCELULAR 3 | -1,455
CARCINOMA ESPINOCELULAR 10 | 4,154
NEVO INTRADERMICO 2 4,67
NEVO DISPLASICO 2 -1,75
NEVO DISPLASICO 68 -2,359
MELANOMA 3 1,179
MELANOMA 8 2,68
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A partir desta avaliagdo, aumentamos a espessura do corte das
laminas para 10 micras e calculamos proporcionalmente ao tamanho da
lesdo uma quantidade média de cortes a serem realizados, variavel de
acordo com o tamanho da lesdo, mas sempre proporcionalmente as lesbes
do projeto piloto. A média da quantidade de cortes na espessura de 10 micra

foi de 27,5 laminas por caso.

4.7.4 Resumo do método de avaliacdo do RNA na plataforma

Nanostring ®

Figura 9: Fotografia do aparelho no momento de colocacéo de cartuchos para

leitura. Fonte: préprio autor

O aparelho, automatizado (figura 9), realiza as analises em grupos
de 12 amostras. Cada amostra de RNA ¢é ligada a 2 probes, ou sondas,

personalizadas, que se ligam a um gene especifico. Uma destas sondas
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apresenta codigo de barras fluorescente que é lido pela maquina
posteriormente, em mecanismo de espectrofotometria, que determina a

presenca do gene alvo (figura 10).

Reporter Tag

[—‘—l Universal Capture Tag

T
Nucleic Acid Target

Figura 10: llustracao da hibridizacdo das duas sondas ao RNAm, disponivel

em Nanostring® User Manual.

O sistema também apresenta mecanismo “wash-out” para
remocéo de outros fragmentos de RNA que ndo sejam de interesse, através
de “beams” metélicos em mecanismo de purificacdo eletromagnético (Figura

11).

Figura 11: Fotografia em que visualizamos o residuo (RNA ndo desejado)

ligado a esfera metélica no fundo da placa.
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4.8 Hibridizagdo com as sondas

4.8.1 Masterstock

Primeiramente, realizamos uma primeira diluicdo do probe A, para

obtencao do Masterstock Probe A

Acrescentar 5 pl de cada probe A (concentragédo 1 uM) a volume

de TE (10 uM Tris, Ph 8, 1 uM EDTA) até completar 1 ml

Reservar em temperatura de -20 a -80 °C

Depois, realizamos uma primeira diluicdo do probe B, para

obtencao do Masterstock Probe B

Acrescentar 5 pul de cada probe B (concentracdo 5 uM) a volume

de TE até completar 1 ml

Reservar em temperatura de -20 a -80 °C

4.8.2 Working pool — probes para uso imediato

Probe A — Acrescentar 4 pl do MasterStock A a 29 pl do TE

Concentracao final = 0,6 nM

Probe B — Acrescentar 4 pl do MasterStock B a 29 pl do TE

Concentracéao final = 3 nM

4.8.3 —Hibridizacdo de fato
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Remover 1 Tagset do freezer e deixar em temperatura ambiente

(“estante” onde as reacdes serdo realizadas dentro da maquina)

Adicionar 70 pl do buffer de Hibridizagéo e 7 pl do probe A Working
pool a 7 pul do probe B Working pool. Adicionar agua RNAse free até volume

suficiente para 14 reac¢fes (considerar 2 perdas). Este € o Mastermix.

Nomear os tubos de hibridizacao

Adicionar 8 pl do Mastermix em cada um dos 12 tubos

Adicionar 7 pl de cada amostra de RNA, até volume minimo de 15

pl (adicionar agua RNAse free se necessario)

Feche os tubos e mexa gentilmente.

Previamente, aquecer o termociclador a 67°C e colocar ali as

amostras por no minimo 16h (16 a 21h).

No dia seguinte, abaixar para 4°C e realizar a analise em no

maximo 24h.

4.9 Avaliacdo do RNA feita pelo Nanostring®

Apés leitura por mecanismo de espectrofotometria, o aparelho
gera os dados da leitura em software disponivel no mesmo. O resultado &
dado na forma de namero absoluto de moléculas detectadas. Neste mesmo
software, séo listadas as amostras de baixa qualidade a serem excluidas, de

forma automatica (sinalizados com bandeirinhas — “flags”).
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Além disso, podem ser analisados os dados no proprio software,
através de andlise estatistica comparando as informacdes das amostras. Os
dados séo normalizados levando-se em consideragéo o gene housekeeping,

como um padréo positivo para as amostras analisadas.
5.0 Anédlise Estatistica

Os dados foram submetidos a analise estatistica, e de acordo com
sua distribuicdo, submetidos a testes paramétricos e n&o-paramétricos.
Anadlise de variancia e teste de Tukey foram utilizados para avaliar idade.
Testes de comparacao multipla de Poisson e Wald foram utilizados para
avaliar as variaveis discretas nos primeiros dois artigos. Também foram

aplicados testes de correlacéo por coeficiente de Spearman.

No terceiro artigo, o teste de Kruskall-Wallis foi utilizado para
avaliar idade e o de Qui-Quadrado para avaliar género e exposicdo solar. A
comparacao de medianas dos grupos para as variaveis discretas (contagens
de RNAmM) com o grupo controle e em duplas (CBC X CEC e NI X MM) foi
realizada pelo teste de Mann-Whitney com correcdo pelo teste de Holm-

Bonferroni.

Valor de p abaixo de 5% foi considerado estatisticamente

significante.
6.0 Aspectos éticos

O comité de Etica em Pesquisa da Faculdade de Medicina de

Botucatu (UNESP) aprovou o estudo, com o numero de protocolo
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03058918.4.0000.5411 e dispensou o0 wuso de Termo de

Consentimento Livre e Esclarecido. (Vide anexo 1)

CAPITULO Il - Artigos cientificos
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MEA. Impact of VDR and RXR expression in non-melanoma skin cancer
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MEA. VDR and RXRa in melanocytic benign lesions and melanoma. Am J

Dermatopathol. 2023; 45(9):619-625.
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ORIGIHAL STUDY

Vitamin D Receptor and Retinoid X Receptor Alpha in
Melanocytic Benign Lesions and Melanoma

Julioena Polizel Ocanka Xavier, MD, M3, *F Josd Cdndide Caldeira Xavier Jr, MD, P,

1§

Mdrela Creimardes da Slva, 55 PRDY and Maridngela Ester Alencar Margues, MD, PRD?

Alstract Vissss D eosplor (VDF) ctets i biokegoal cffens
el i Besneodise sived oo 4 mbcked seoeprod of e sepimaedd Besdly
illed srmoal X e apior & { FOCRa), sl tmg, oF ey TN A
Esrpes. VDR sk by vt D aalegs ol o S vies
mtpaslifsarive cfBon, sl apessssn] RXR: e ol w
Tt i P i ot o Sborbimmnod o Tb. Thoe ds ool iy sy
was e depsrsin VDR el RXRa poditiviny i sechorre: hons,
cxpasnl wilh scesy] dm e By mssuaselopeciesouny
imaryil, Sibclss WDR, epeplosss ¥WIDR, asl RXRe sd RXR: &
IRy iy Sk e Wee Svaliaied | 7T ooa-
ek, 51 Erabssal sevi 54 dpplan: sevi, and 53 s ke
e A 2 Sl e | skl Mucksis WIDR, cynoghis-
3 VDR, ol RXRa wes koo cipraesd @ aipoesd s (F <
QUODE, o QU000 sl P - U001, sspetively) i oovel e
Al syt bono bl b of YR sl RS cospar g with
B ool gaoip. b Ses Sebmorn g, Sbdkia YDR wdal
e mely oo hie Wit St Betdow Edes (o= —0U 1, P= 0055 b
iy ek nad with Bennekpiml et aaea (F = 0009) RXRa
ety cosnelnad Witk ssitedds = — 0145 F = 00063} We ca
kg o s & el Boe d W DR smad RR: isssmopiniv-
iy Nackes ¥R shlsey of swese ovde ks Wil D Brabow
Eden alowad Dal woss Shelmorian Bave o gesane b o WOR
RXRa e sy coelne] with ssedds, Sdsring St RXR: ca
B i Bxle i penlifsanies omrd YDR el AR sy o ths e
e devielopee ot of Shebemoeryte e el be o fanese weger of
sew anulie and diremal Sesapis

Ky Ve cale o], YDR, sximed X soogpoes aleits, s bnee
R

{dm J Dermaspathel DIL00:1-T}

INTRODUCTION
Sevem] sindies associated ulmviola UV} eaposme
with maanoma; hooever, fhis assoeciation B mod dome
degen dent hecaose comtinm s ep oome (&g, among oomdoor
workers) was sssocided with lower nisk than sonbashing and

From the ‘ﬁ;ﬂmt of Faholbgy, 580 Fedo S sy
Hoitnarming, ,H,rhm&ﬂmﬂh—:lm“
Pl.l:l;l:l.hhthd"‘ﬂ::h Arsgids, 5F, Beecl; and § Saloeano
"y visemn™ Cathole EML‘MHH:—,L'M
ek 3F Heell

Araiubs,
FAFESF | &Sl
The msthos deces no confacis of mbrst

&Enh:r B iz il b Worvnar, Bl el Sl P s S,
« Apmrirrent T Arscebutm, 8F, Bl 18015 130 (s-roek- jpocenbos

&Htﬂﬂiﬂ Woiters Mareer Hexlth, Inc Al cghis nowrvsd

Am | Demmatopathol + Violume 00, Mumber 00, Monsh 2023

Cogerighi &

Irrming episodes. -* Hypoth ot Ty, s leads o immmme
soppresgion md bes of DNA epoir mechsnisms >4
Tt e tiemt som exposore can dicken the epidermis, wheeas
covered amas fwhidh soffer coccasiona] eoposore) have: more
dance i develop melmoma®

UWA seams kas cacinogenmic becamse it genaraies
goanime oxidation in DNA. Ulraviolet radiation B {(IVE)
P anates pyrimdine or oy dobmiene dimars, which are more
omcoganic neverthelss, it is not dear which wavelmngh i
pedominant in melamoma patog mesis

The primary sowes of vimmin D & UVE expoeme.
There is mo oonseansos reganding the ideal saom vimmin D
Teveds b an e dis dedeem mation deqends om phoandype, Bedy
mass index, disfary imiske, s latrnde, and
gmatic? Low vitamin [ levels have heen associated with
wome omonmes in melanoma. ' A prospecive sindy imva e
ing 47,500 men associated low vimmin I sanom levels with
only 3 tendmnoy of deveoping melanoma, whemas higher
levels wem mot assocized with protection S

Moy experimenta] sndies demornsimied dhe ofieals of
vimmin [ on mel anoma cells in vitm. I dhedr classical stody,
Tezichrath et al” reparied that MeWa, Sklal2E, and Sh mel-
moma el lines damonsinged antiprolifarstive ofecs medi:
med by vilamin [} and its analogs. Vimmin [r offects in vio
depend om the o2ll line, bemose SkhielS, Skivia-25, Trestion
(rostve Romsay, and Melkoso did mot mapond a0 vitemin D
(e sinchies dem omstmied the potantia] effects of vitmin Diin
medmoma*A? These inchde indocing diffrentistion and
serencence, L1 apnpiosie, 120 mbdbiting angiogenesia,! 4 and
afiecting infl ammaion' > om the vilmin [ meep-
for (WIDVR). VDR sttaches o retinoid X recepior @ (R Ra), an
imtraoc Jear recepion from. the ratinoid mospior family, whidh
inds to vimmin D=resporsive elanais in Guged genes act-
Valing OF WpIESsing SarscTip ton. !

Afier many condflicting stndies, a recent me-amalysis
imvalving 14 stndies oo nmidesed VIR polymorgidis mes nes pon-
sible for o lower or higher misk of devedoping me oma 16
The Fok 1-domirant allde mcmasad the risk of melanoma by
%, The Apa-l-dominant allele mised the msk by B0,
whiles Bakd-1 owemd dhe risk by 15%. (ther varians (ie,
ARG, Cdxl, Bg-I0, and Tag 1) showed mo significant
gen ol i omes wiith ghe risk of melano ma. Varying distn botions
of polymorphisms may explhin the previoos oonflicting
msulis accomding do the popolafion or biss dwing thess
sindien.

Ehiiun.h:ﬁ:n'edlnllnnfm-ﬂ:mmenﬁ
mifimmt I maanoma fan o bamign maanocytc cellk

wears am|dermanpatoiogr.om |
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Retinoid aralogs inkibied cell pmliforgion in mdmoma
cells. =21 B X is the most fequent retinoid racepior ex-
pessad in melmmoma; howeyer, some sindies discnss which
miinid recepior of the ménoid family is most respon sible for
e mtipm lifoatve offxt A recot aparimens] momse
mode] sindy wsing adapalene (2 fopical refimcid) @ AZTS
melmoma cells showed o dose-dependent cyintowic affea,
mrest im the 5 phase of the cyde ooll, and indoction of apos
picesis. ! Trigemic knodoom mice (RXRz-NRASCDEL)
epasad b a single neonatal UVE dose showed higher cdl
proliferation, higher expression of tomom] mashers, higher
vascularization, nd lymph node ivasion dan mice withoot
e Ik oot 2 Becanse RXRa i expross ad at bowerlevels in
melmoma cdls than i keratinocyies, the anfhom specolaied
fat BXR i the somonding kemtinootes might 2xant pam-
arine effiects on melanogenesis hemuse iis kn odoont enhanced
melmo oytic prolifemtion =

The poposz of tis stody was o compare VDR md
P expression in melmocytic lesions, sich s memocytic
nevi (intrademmal type), dysplastic nevi, and melanomas, with
mommal sicn, and we imvest gaied vanations dat conld afect
this expression, 35 demeribed previomsly in the leaume.

MATERIALS AND METHODS

Sample Selection

This marospectve cosssectona] stdy comsidenad
formalinfived paraffin-embeadded skn specimens colleciad
from skim s wgenies condocted o Botncatn Chinical Hispital,
Famlty of Medicime, fom 3012 to 3018 Samples wers
alomied i the following goops: nradamal nevi (T
dysplastic nevi (DN}, melanoma (MM), md comtral gromp.
The smallst goop was DN, and @t defined the mimimmm
sanple size. The mocimom sample size was aditory md
oo isted of 100 casss. The control gooop was obtamed fom
E-axcisions © obain wider feemargims of melmama or DN
that had no signs of naxidnal lesions.

Hemaioory] mfeosin-siined shides of all samples were
mviewal i exchde nevi et wae not e mimdemmal
sobiype, comfrm DN md MM dignosis, md excods
samples withow techmical conditions &0 join fhe sindy (i,
insofficient material or meabisfaciory tissoe qualify). This
eview considered World Healh Oeganiration ariieria for

DN mmd excodsd cases with mo ant
baween the 3 ohsavem (2 demnabopathologhss and 1
darmainla gist).

Corsidering nommal slin sooonding e melanooy tic
kwion as o indermal comdrol of i ohisioc beomistry
positivity, we exchoded cases with fve nommal skn
somamding the bwion. Melinoma cass wem dassified =
superficial sprending (3S), lenfigo maligna (LM), acral (AC),
nd modolar (NI sobtypes fiom all staging olassificastions.

Amatrmopathologic] mpors wers malyzed 1o gather
irefioiem atiom ahowt sex, age, and site of aocormence | eapessd or
monexposed smnlight oreas). The Breslow index, mintic
index, pesence of nkerafion, ad hisiologim] regression
were al so reaorded for melanomas. The classification accords
ing o smlight e peosore i presented in Figore 1.

2| varwsi i esmatiop & holog v, com

Copynghl &

lmtrnl'imd'luristqrﬂpis

Famffin samples wem o VIR e oo sine
chemistry (Rabbit, Abcam, Uniied Kingdam,, 1:1500) accoeding
io the gmdelne of Dako Inmmohisinchemisry Aminsimer
Phos. For BXRa (WA 1 Amtibody, Mouse, Woves Biclogicals,
Comermial, OO, 1:800), we perfommed o douhle staining with
moniockonal monse anthodies against o moclear (RXTa) and 2
cyloplemmc gt l_'.led.. Doko), samng wih 33
disminohereridine (DAH) and homemdish pemocidase (HEF)
Magenta {Dalon), respectively. Cases with high amommis of mel
anin tat disawhed difeemision with positve cyioplsmic
VDR were sobjerted o Gismaa commiersimming. The mommal
siin sorounding levion sitew was e iniemal condol fr immo:
any immune markas wee exchoded

Sections were analyzed by the 3 obsarves who defined
the positivity kevel of markers. We meed 2 scom clwsifying
thestmngth of the mader from 00 3 {0 = negative, | = walk,
1= moderae, and ¥ = simng) and mothe scom clesifying
the mromber of posithve cells fmm 0 i 4 0 = helow 2% cells,
1 = from &% fo 29% cells, 2 = fom 2% i 500 calg, 3 =
froam § 1% o 7 5% cells, and 4 = from 6% i 1000 cells). A
fira] scome from 0 fo 12 was obiained by muokipl ying thess 2
fagnm Firal scomes =4 wers commidemd positive. Mamy
soores Fave bemn meed; however, lm::c:lﬂq:]:llgcql
imin equal quartles was prefemed =

The VDR marker tnd * scoms acconding i the lacation
st {roclanr or eyioplesmic). RN had | soore expressed in the
moclas of melmocyies (RXRa); hovever, we abo anahzed

Nonexposed area

'E

I

FIGURE 1. Amas consdemd eqposed or nonesposed o UV
radiaticn.
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m.umnu..hnh:mcyur!m;numw
Melanama

RX Rz in the moclans of the lemtinooyies somonding the mel-
mocyiic kesiom (R Rz in somommding kemtnooes [SE]L
Diafa were snhjecied io sitistion] analysis, and acoond-
g o ghedr d istriteti on, they were subjeated to paramaric and
momparamanic sk Analysis of vaiance and Tokey tesis
ware med © mavee age. Poiwmon and Wald multple
companison fests mnahwed discede and contirmons variahles.
Spammn comehton sk wee perfrmed for multple
compansons. A P ovalne below 5% was conmidered stafist
cally significamt
The: Fehics R esenoc b Commnitier of oo imatitation
this stdy {Aocepiance Momber (3R89 18 4 0000 5411}

RESULTS
Afer applying the exchusion ariteria, there were 77
conirals, 92 TH, 54 DN, and &3 MM for 306 specimens

General overview of the Sample

There were S48% fom female and 45 2% from male
patients. IV differsd fom other geops beaose there wem
more women than men (T28%, P = L0003} Patienis in the
MM oo p wene older fhan tho sein the other groops | Tahle 1;
aral ysis of varimee o lowed by the Tokey test, < 00001).
Al gmups diferad regarding smlight eposre (P <
0000 1), and the TN group was the only one dat ooored
primarily in exposed arms.

The MM goup i sommarzad separately in Table 2,
comsidering sobiype, Breshow indsx, nlcanation miintic mdea,
and hisinlogiml mgremion. The goop comprised 57 55, 9
L, & AC and 9 NI All groups had Breslow mdexes media
higher than 1 mom; however, the NI and AC groups had
thicker lesions than #he 35 and LM . eeration was
seem im 10076 of 83, 2 5% of LM, 62 % of AC, and 66.7% of
NI grompes, with significnt diffrences betwemn the 55 and
the AC and NI graaps (F = (L0043} The 55 group showed
less miiosis fhan the AC and LM groups, which did not differ
fimm ome amodher and showed less mitosis Shan the WD groop
(P (U1} 55 had higher levels of hisiological mgmasion
(P= Q0.

VDR and RX Rz Positivity

The oomiml groop showed nodear and cytoplasmmic
VIR posi tivity and RXRapositivity (Tahle 1), whemas other
E0NPS weTe Moy ve, conmidening the cmoff valoe of 4. Age
did mot signifimntly comelate with moclear and cyioplasmic
VIR, mor B3R and BXRain 5K Although all goops wene
diferant I smlight exposore (Table 1), the body sie
mvemdy comehied with VDR and REXRa  posithvity.
Wuder VDR, gitoplsmic VDR, and RXRz were lower m
aposad mens (P < 0001, P o= 00006, and P < QU00D,
mapedtively) (Table 3) while EXRa in 5K &id not show a
significant comdstion with exposre (P = 0573 When
Foups were malyed separsely, the contml group validated
his imformation, com sidering mockear VIR and expos iton (P
= (b7, y* tesi) while cther guoops did not show satistical
sigmificance | Povalne mot display ad).

Nuckar VDR showed no differmnce baween melanc
oytic groups and was bi gher i the comtml] geoop (P < 0L001)
Cyinplasmic VDR tended toward higher levels in the MM
md DN goups than i the IV group, athongh it was not
satstially signifimnt Sorprsmgly, the DN groop had higher
levals of BT than the MM and TN grous; however, the
differace was not satstically signifimnt BXRa i 5K ws
it st stical by different hetwean groups . Nodar VIR hada
positive comelation with oytoplsmic VDR (r = 049, P <
0001} and a kighly posit ve comelation with R YR (r= 081,
P QuD00) (Tahle 3

Inside Melanoma Group

Corsidermg only the MM groop, all sobtyps were
megmive for mcka VIR (Table I} Some posimviy of
mockanr VDR was seen omly i dhe 55 goop. Cyioplasmic
VIR was higher in LM and NI groms withos sign ficant
difermces. BXRa sooms wee negative inoall sobtypes.
RXRa m 3K was higher in the 55 goop than i dhe LM
md AC grogps (P = (U013} There was no significant dif-
erence hetwean all gromps and NI

Wuoclear VDR showed a tendency to comelate memey
with #he Bmshw mdex, alhough #f was not satsially
significant (v = —0L11, P = 029) bt comelated with

TABLE 1. Dismbution of Data Considering Vasdous Mdanory®e Leshons
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TABLE 2 Distibution of Doty Consideding Onlly the Melanoma Subgroup
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Iisiol ogical mgrension (P = (LI3) (Table 3). Cyioplemic
VIR did not sigrd ficantly comelate with the Breskow index (P
= (LU5EY), nlerstion, miosis, or regession. Cyioplemic
VIR and moclear VDR wers dimctly comelsted (r= 049, P
<7 0001 {Takle 3). RYRa and B3 Ra in 5K did not comelats
with the Beslow index, nleeration, or regression. Nomhly,
FXRa mersdy corelied with miiosis i = —0345 P =
QU263 (Takls 3)

Figures  and 3 show the primary immmeh isiocham
istry findings. Figmed schamaically shows VDR od BXRa
peseniations i melanocytic kesions.

DASCUSHION

O sindy showed that most melmiocytic lesions ware
megative for VIR and RXRaz. This can soggest that dhe boss
of theee recepions is @ primany changs for devalaping mel-
mocy tic lemions. Moclear and aytoplasmic VDR and RXRa are
lews exprensed i exposed sites, while BEXRa i 5K seams o
e mvf affecied by som ecposome. These d ol wese endomead by
satisimlly mahyzing the recepiors sepamiely in the comtm]
skin.

inr population (compamd with North Americas and
Emopeans) tends i be more ahmally mixed, with higher
levels of sion pi gmentation and higher UV exposmre. Some
sindies suggeied fhat pigmenthion in melnooytc cll
miduced VDR and BXRa eqpression and respo nsiveness io
vinmin T analogs 3 However, melmogenesis affects dhis
mspons iveneRs 0 2 complex machaniem based on rewolis that
dangs dumaially xcosding © the mensty of
. onH

Liwer levels of VDR and BXR 2 in exposad ares than
in mome posed arens can explain why our levels of positivity
ware |ower than those im other sindies with other | evels of sm
ocpo sre 242 We had an TN populaion i primarily eposad
weas, which oovald infloence VDR positivity i tis groop.

Thers was 2 loss of moclar VDR i 2l melanooy tic
lewioms and 2 e dncy trward higher gioplismic VDR i the
DN and MM gromps than IN in oo siody (alhough it was not
satisimlly significant) which disagrees with the prvioos
dea ™ Cptophemic VDR 44 not cormhie with the
Breslow index, mitosis, nleeraion, or regmssion, wheres

4 | wosw amjd esmatiop athollog y. com

{ " » 11
LA T

. Lnsuthonzed reproduction of ths

mockar VDR dimctly comelaisd with histological mgres sion
in melanomas.

A previons sindy showed that cyioplsmic VDR was
higher I melmooyic nevi {not spcified) fhan m melamo
mas** However, this stdy had signifimnt di fewnces from
o e it comesi dened positi vity io be above 31% o fcdls;
im o o, this positney level ooold be negative, depend-
ing om the strangth. Another stndy of 25 nevi, 70 melanomas,
15 medtashees, S reexcsions, and 5 comimls demom sinaied
bath moclear and cyioplasmic VDR with higher levels i nevi
than meanoma and metst s ™ However, most cass were
VDR -abeent or VIR:low, od teir nevi groop consisied of

Table 3. Speasman Corrdation CoeSichmt—O0Only Main
Reuts
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VDR and RX Rz In Mebnocytic Benign Lesbns and
Melanama

FIGURE 2. VDR's moz frequent presm

tons among mmlams.l.ﬂnw
Images at 1 t a4
reveding &"uz'oo pc:::

Iwnmmdﬁ
but not in melnogytes. Coame melnin
granules xe abserved In the cytoplasm of
DN and MM lesions.

Joctional, mtradarmal, compound, and DN, mixing a hetro-
gencons goup of nevi lesions. Data were scored in ashirary
wits, from 0 © 3, considering only $he steagth of positvity.
They did not consider the prposion of positive cdlls (which,
in ouropinion, can lead © inaccurate conchusions) and neither
esnblished 2 anoff number © define VIR positivity. Thus,
considering the different sample sdection, different anthody
ckmes in immumohistochemistry, and distinat scoms may
explan the diffexences hetween their results and ours.
Previous stadies showed mveme associations between
VDR and Beslow index.'*27 A previous smdy of 30 88, 37
ND, and 2 AC melanomas showed hat cytoplasmic VDR
positivity had an imverse cormlation with VDR and TNM
saging sysem - clssifimson of malignant mmom, bang
more positive i stages pT1 and pT2 tham in the mom
advanced lesions.”? Owr stody showed a smdmcy toward
an imverse cormlation between mudenr VDR and Breslbow
index at was not seeisncally significant (r = —0.11, P =
0.29). All melmoma suhtypes had mean Breshw indexes
above | mm inow ;ample, charactenizing a populaton with

Copyright © 205 Wollers Ruwer Heallk Inc. Al rights reverwid.

poor omcomes, and pearhaps becanse of $at, VDR (mudear
ad cywoplasmic) was predominantly negative.

Some stodies correlated low VDR levels with nodular
type’™s; however, our smdy did not confimm $hese datn when
maxhing Besw indexes. Alfough Breslow indexes were
sutisically companble between AC and ND, these groups
had mo significant difference according 00 VDR positivity.
VIR hdullw. signifiant cormlaton with hiswological

ng. Hsobgka mgression =mains a phmomenon tha
divides specialiss if 1t 15 2 progres sion marker or an enhanced
Immune res ponse marker.

Our stady showed a zero score of RXRa i IN All
Foups wem signifiandy different idering RXRa posic
tvity in a progremsive arder of IN < MM < DN < comtrol.
m’y thDthdhﬂukXRcMstn&

*-thniomhypduztnh
might be a sign of e maimenance of cell prolife;sion

www.am|desmatopathology.com | §

Copyright © 2023 Wohers Kluwer Health, Inc. Unauthorized reproduction of this article & prohibited
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prentions
m%l:u&:hﬁtm,
at nd fe row picums
mu\uﬁ M’?hﬂemng
with monodond mouz nthodes 3anz
udear (R«) and 3 cytoplasmic e

magenta, ﬂxﬁ‘y, was pedfomned,
w‘n-t:umo!n:nm amlﬂ
dex difementiztion fom keatnocgytes.

contml effect. According o previous damoscopy stadies, IN
ksions could be considered older $an compound nevi or
Janctional nevi that are silent ®gasding cell profifemsion
At the same time, DN maintain proli fmtion conto, evolving
2 a benign lesion, and MM lost $his control.

A pmvions study of 130 melmomas, 47 metasases,
and 49 benign nevi showed more cytoplasmic RXRz pos-
vty in MM #an nevi lesions and more mucdear RXRa
positivity in nevi.'” However, in tha stady, the nevi groups
were not detailed; the mtbody used was polyclonal, RXRa
was higher in thicker lesions (cytoplasmic), with mgm=ssion
weas (mdex), and boss of RXRa was associated with
worse swrvival. In this stdy, neiher RXRa nor RXRa i
SK correlated with one another (P = (L11) or the Breshow
index (P = 0.09), keration, or regression. Nevertheless,
RXRa mvemely corelated with mitosis, reinforcing the
RXRa mlk in proliferstion control hypothesis. Litde liter-
®ure i available on RXRz and mdmomas, with mosdy
experimental studies. We behieve further stdies are needed
o fully mderstand $he influence of RXRa in melanoma

patho genesis and prognosis.

6 | wwwamgdemnaopahalogy.com

We encountered difficulties in detesmining
itivity, sach as di flemntiating cytoplasmic VDR from melanin
in highly pigmented lsions. This phen omenon compelled us
to pesform di fferent counterstaining %0 resolve this confasion.
We have alrady mitimed molecular st 0 enmwe $hese
immunoh isochemistyy findings; however, we highlight fhat

VIR pos-

1mumumoh & istry can be n smaller lasions,
and it is ensily repm doced, omce it nses mutine techni quas and
is mvaihble m more health care umities (not cnly reseaxch
centers).

These findings suggest hhat VIR is less expressed
meanocytic lesions han in sarrounding kemtinocytes. This
phenomenon suggested some VDR mle 00 develop maano.
cytc lesions (bemign or mot) and dix can be affected by
environmental facom such as UV exposre. Momover, Joss
of RXRa expression may affect lesion evolution becanse it is
satisically diffent among IN, DN, and MM. Although
there s no dear explzation for Shese findings, $ie mainte.
nance of RXRa expression in DN can explam why these
lesions am assocized with betier omcomes $an melanoma.
We hope $hese findings an povide support 2o fitum stodies

Coprright © 2023 Wollers Kiwwatr FHealih, Inc. All rights reserwed
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VDR and RXRs in Mebnocytic Benign Leshns and
Melanama

Control

C¥DH + nVDR+ HEIR+

cVDR+/- n¥OR- RXR+/-
FIGURE 4. Busration whematially

between VDR and BNRs
postive moults, pdlow Ight rpresents results that madhed
nid md

bnldcmbﬂmmm?tug 3
Wmnﬁlﬂﬂlﬂlﬁ{‘lh'l for these mesulty). o
cytoplazmic VDR VDR, nuciear VDR

regarding VIR and RXRa o potential physiopathogenesis

patreays and thempentic targeds and might sohsantiade an
appmach 1o melanoma stodies.

IN

EVDH - nVWDR- RAR-

eWDR+/- nVOR - RYR -

shows  dSeranoes
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Transcriptomic analysis of genes associated with vitamin D
receptor signalling reveals differences between skin cancers
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1 | INTRODUCTION

Vitamin D activates the vitamin [ receptor (WDR), which dimerizes preferentizlly
with the ratingid X receptor-o (AR Thic heterodimar connects with penatic ale-
ments responsive to vitamin D, inhibiting or stimulating gene sctivity, We performed
Nanostring® analvsis of VOR/RXRa to compare the mBMNA expression of this heter-
odimer amd their correlated transcripbomes in non-melanoma skin cancer (Bazal cell
carcimomas [BCC) and squamows cell carcimomas (0] and melanocytic lesions (in-
tradermal nevi (1M}, and melanomas (MM with control skin. To evaluate VDR, REXRa
and other 22 comelated genes i BCC, SCC, N and MM, paraffin samples had their
trarseriptomas analysed using Mamostring®, 2 platform that alkows multipls mANA
analyzes. There were 46 samples, incleding 11 BCC, 10 5CC, 10 IN, 12MM and 2
poaks of contral skins. Mozt mBMAs differed betwess the lezion groups and the con-
trol group. BOC and SCC MOORZ were upregulated; in MM and [N, RXRy was higher
than in the contral group. TP32, FOX03 and MED] showed a significant diffarence
whenwe compared the BCC group to the SCC group. Melanoma and intradermal nevi
differed onky in AhR. VDR and ARz were lower than the control in all growgs. The
panel shows a clear difference between the non-melanocytic cancers and, on the
other hand, 2 shight differsnce between the melmocytic lesions. The study of witamin
D% influsnce throwgh its receptor and RXRr & an exciting Esue for understanding
the importance of this pathway, and the present sody can impact the prevention and
traztment strategies, mainly in non-melanocytic tumours.

EEYWORDS

talgtniol, cardmoma, sousmous cell, melanoma, retnoid X recaptor slpha, VDR

proliferation in melanoma cells.# i remaine unclar which retincid
receptor would be the most essengal in neoplastic cdlls becase

Vismin [ and its anakogs Fave antiprofiferative activities in mal-
aroma cals in vitre. They work by sttaching to the vitamin D
receptor (VOR), which hetzrodimenzes with the nudear refingid
X recaptor (RRa], and they associabe with vitamin D-responsie
jpenes, sctivating or inhibiting transaription. Refincid anakogs inhibit

they are 2 Lange family, including retinoic acid receptors (AR, pand
), retingid-orphar-recaptors and (AR, ¢ and 7 hovsver, Bz is
ciimd a2 the primary retingid recestor in malanoms cells

Cur previous immunchistochemistry azays showed that bazal
cell carcinoms [BOC) calls charge the location of VDR from the

I 3004 John Wikey & Dorn A% Robibhed By John Vlley & Sons Lbd
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kg bolog 101111 fand 13150
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nucheus bo the crtoplasm. Actinic kerstoses shoveed R0 boas with-
out loss of VDR Squameous ool carcinoma (500 cells showed loss
of VO and ARa compared to the mntrol group.* Miamocytic le-
siore, such z imtradesmal reevi [IN), dysplastic nesd (DM and mel-
name (MWL were VOR- and RR=-negatie” VOR and R0 were
Jezx wvidant in exposad than coversd areas. In the melanoma group,
VDR directhy cormelated with bistological regrassion, and BRa in-
versaly comebted with mitosis” in agreement with previous data,
suggrerting that R¥Ra ke 2 mole in proliferation control !

Faw studies uzad Nanostring NCounter® to analeze cutareous
necplazme. Manostring sequencing differs from buk and sngle-
el BMA sequencing becauze i can debect tumour heterogensity.
Secord, itis rot single-cell-bazed, 50 it can provide insight inbo regu-
|ztory netweorks betwesn cancer cells that sre important for tumour
devslopment and maimesrene,

Previous studies anatyzed BOC responzes o vismodegih.’ Some
st regarcing the J0C resporee o pambrolizumat® snd pethe-
physiclogical studies in orsl ksiors corzidering S0C% wdst. A pre-
wigus study of nine S0Cs and seven hiatthy skin sample; gererted
a datzbase of 106 trarecription factors that displayed slbened levels
in S0Cx, indluding fundsmental regulztor: of chin developmant &
Ancther study showad 51 poteniial genes invobed in uitraviolet
induced mitogen-activated protein kinzse sgraling through mi-
orofMA arsshysis of S0C

In melanoma shudies utilizing Manostring NCounber®, some
imestigaton anshoed cancer markers conceming resporce bo i
murotherapy, such @ pambrolmumeh ¥ and othirs trisd to identify
iganes that could be therapeutic targets, nudh ax CSAGT, MAGEAR],
MAGECZ, IL13RAZ, PRAME, CSPG4 and SOKINY A shudy com-
pared 12 benign and malignant melanocytic lesions regarding 1000
igene= and proposed SI00AS &= o melaroma marker axpremad by
keratinooytes among melanoma el

W performed Manostring® arabzis of VORRNR: to under-
stand and compare to control skin, the mANA sxpression of this
heterodimer and their comelabed traroriptomes in nor-melanoma
skin cancer (30T and 500) and melanocytic lesions JIN and MM,
This apgenzch has not bazn saen in these other shudias o that this
sty may vield new dats on VORANR.: expression in BOC, S0C or
oM lesions.

2 | MATERIALS AND METHODS
21 | mRMNAselection

Uzirg the Genecands databaze wwvgenecandsong), e moet fre-
fuent genetic relations to VOE were reconded, and 20 other ganes
wene coneidersd, GAPDH and p-actin wene seected 2 houmskeap-
ing gerees. The redavant interactions had the highest confidence bavel
10200, The ez statistically sigrificant interactions and gemes notex-
preszad inthe s were sscluded, in sgresmant with the Ganscards®
database. The ganes salacted were submitied to bicinformatic snal-
vaiz by 10T st in Manch 2002, and the ganes follovesd by their

cormespondent mEA neferenice rumber (mikitle 2 hbtpe e
mcbinknhgoe'pene’) enrcllad are displaved in Table 1

22 | Sample selection

Formafin-fived, paraffin-amiedded skin spadmens collected from
=i surgeries ot Bobucaty Clinical Hospital, Faculty of Medicing,
from 2012 to 2015 were induded in this refrospective cros-
zactioral study. There wee free groups: conrol, BOC, SC0C, IM and
Mht: the control group was obiained by margin smpfiation in mel-
riomaz, whose specimens were leion-free and contsined unremark-
abbe epidermiz. The selaction of mangin amplaton in melanomas as
control was bazed on the following cherscteristios wider toe of
clear skin than other tumour's mergin, bigher probability of 2 noe-
woosed sres and availabifty of good material i cur senvice, Two
dermatopathologists and one dermaboliogizt pravioushy reviewed
cazes in HEE stain to eraure the diagrosiz. BOC: were only nodular
mubtypes S0C: veere well or moderatsty differentiated: in sity, b
mion: and poorty diffepentistsd wene sxduded. MM included supar-
fical spreading, aoral, nodular and lentign maligne subdypes.

23 | Pilotsmdy

A pilot study waz performed to determine the recessary sectore,
\tiiing two samples randomby selected from =ach group. The re-
bt zre shoven in Table 51

This anabysis showed that some besions could not be inchaded be-
cause seversl shos cuts would recesitabe reaching the end of the
makerial without achisying the minimum necessary for mRENA count-
ing wzing Marostring NCounter® arabyse, For these ressore, there
ez 2 [imitation bazed on the ksion st

The numbesr of side cuts was hased on this plot study. The cases
waried between 20 and 50 shide cuts, depending on the fesion s,
We zko observed that it would be difficult to obisin the control
group. We then decided to pool four samples in the same anayzs,
reaulting in four controls with four different amples sach.

24 | Sample size and mRMA extraction

The conirod group conssted of four pools of four different skin sam-
pe=s each. Eleven cases veere envolled in esch group fe BOC, 5CC
and IN}. M4 had an ewira caze, totaling treshe casms

The number of sections vaned according tosize. Macroscopically,
the material was spared from surounding keratinocytes and stoned
at room temperatore. All samples undersent mENA traction
utiizing the ThermacFicher RecoverdlLs kGt The aciracted mANA
it subjected bo Nanodropd® anafysis fo debermine if the amount of
mRINA vz sufficent for anafysis iwhich, inour caze, was @ minimam
of 300ng) and to cartify the qualiy of the maberil i it follovesd the
pathern curve presemtaton of mRlA,
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TABLE 1 Lict of the 24 mR™A anahyzed, their refererce rumber ayvailable 2 eV nchinbrurihogogene), and ther primary

famction in the ckin
mENA ,
wOR ‘WEamin D recepizr MM _000374.2 Eimulnisa or InhlzEz gera tranccripion by the: grezence of wHemin O
HCOAL Cmpssivmine gane 1 ME_DOST3a.E Coorarrimas VOF 120k %y In He st foem
HOO&2 CopcSieninr gurn I [ L W i g | B Cumrmvinaz VIOR 1fabilEy In Bz scthes form
HCOAS CoscShexinr gane & HE_DOLI7408T1  Cosrsmisac VDR 13abilky In He scthes form
HCOR1 Corapreszor pana 1 MM _DD8311.4 Iniibts gene tranzor plion nediied by VDR
HCORZ Coraprezzze pena 1 M4 _DO2A17.5 Irinletis gane tranzorption o edbiied oy VOE
MEDL Fsdiminr complas Tubundt 1 MM _DD4TTa.4 Reguiniza VOR fonction of czabrsl and prolfersticn of mrrtinocyiez
ZMADS SHIA0 S protein Pk _DDRi. 4 Mudistez ralntion baswesn VDR mnd BTG
(gt} Forthasd trenoorpbon fector Pk _DOCE33.4 Fanbes to ¥io streaz
03
CREEEP CEEEEE ek Rresiense M4 _DO4aB0T Blradr ba AR ar RS, reguisting cyeis ol sve ks
canctivaisr protsdin
E=300 IR moatyErncieraze HF _DOL420.4 Biradz to BAR ar RNE, mpuistihg oyds ool sverks
hiztons protsin
RARA Elpha retinedd seld Recwpsze HB_DODRS4.3 Cun Fatnrodimarize with WOE. fuk VDR EXER Rinding = prafecersis
EARE [Sarin re¥inoid scid Recapbar HF _DDIeal.4 Curn haftnradimarios with VOE. but YD E/EKR Binding [z prefersrtisl
RARG Cinrrs rativeld seld Racspasr HE_DODRGE.58 Cun Faterodimarize with WOE. fud VDR EXER Rinding 12 prafesersis
ENRA Recingd ¥ recapior sipghe HK _DOERIT.S Hatwrodimer bar w%h VO R snd stz In the contral of gens tanzcripfion
BXRE Faingld X recwnaze prmms HE_DOSO17E Anpahar marzee of the rebnalE K R by, descrised b neursl celz
TPs PSS tumcur ruppeazoor pata HM_DODESEE Diiemctly miacss oyels onll, DHA sl and spopezals
ER& Memieme Apmentzaun & HK_DODaH0.S Huisotica repal defect-reiated omdrome haglobrea
hnpiortyze
KRC Nerzderms Plpmentzaun © HM _DD&328.4 Husisztics repal- defeci-reltsd nmdrsmis hagicbyes
hapiortyze
CYRITEL I prdresd.slphe-rpdezcdinze. HF_DODTELL Erzymie Par VHamin D & clazdie ar canzalenl
prthrary
CYRIRAL Yitamin O3-24-hydmayiaze HH _ODITELS Ercyms relabed to Vitemin O Sspredation
AhR Ayl -y zarzn s reepRee HF4_DOL&ILE Wikwnin O frzer
GAPDH Grpcarsidebrpss 3-ghozshats MM _D020347 Grpaty o mw usi ks i garas b the i
dafrFSrogs ru s zamrplaz
Bogazin Bain-mziin HF_DOI10L5 o [T e In tha tichs 2amzle

25 | Manostring HCounter® analysis

24 | Statistical amalbysis

Wil Fiollowesd the MNarostring MCounten®: wear manuzl to perform
hwbridizztion and spsctrophotometry. Each mANA sample was hy-
bridized into two personalioed probes that targeted & spechic gene.
Frobes were desgned by IDT® jnbegrated DMA Technologies,
Corshdll=—lowsl. One probe poesessed & universal capture tag,
while the other had a Flucresoent baroode regd by the machine wing
a spectrophotnmetry method that determined the prasanoe of the
mEMNA target The system alzo used & wash-out mechanizm o ne-
mree urveantsd BNA fragments using metalic beame inan sectro-
B b

The automatized devics anahveed 17 samples per run. Dets were
generaied and anahvzed wsing the same deviee's software. Low-
nuality samples veere fagped and mcluded suinmatically.

Statisfical aralysis was parformesd using the softwarne and confirmed
by 2 statistician later. The Knelal-Wallis test wes perfiormed o
anahyze age. and the Chi-Souare test vaas wmed bo imestigais pender
and sun expesure. Medizn comparizons betwesn the groups imAMA
ioointing) arvd betwesn groups and the control wers made using
the muliple-comparzon Mann-YWhitney test followed by a Hole-
BonfeToni cormection.

3 | RESULTS

Forty-nine samplis veere studied, One [N sample wez automaticaly
st oy Hhe Namwoetring & platform (fagied), and twe cases were

82




CRCARHANAIER BT AL

=2 L wie v

miciuded 2= they were conzidered cutliers jone mmple from the
group cntrol snd ancther from the JCC group), totaling 46 cazes.

GAPDH performed better than p-aciin s a housskeeping gere.
The =ample damcteistics ane digplayed in Tables 2 and 3. By ans-
hyzing age. g=nder and tun esposure, we conduded that the gouss
ware heterogenecus. The mebnoms wbgowp i@ decmited in
Tabl= 3, characisrzing a sampls of advarced melaromaz.

Figure 1 conins a heatmap and dendrograms: showing a1l lesion
profiles. Figure I contains four Forest plots draven to display the &f-
farenoms bebwesngroups and compartzons tothe control group. The
plos ezl an inftal presentztion of the fundaments] dfferences
bestwmer groups. Almost all mBthAx wene higherin the control group,
mxrept for MOOR2 fhigher in the BOC aind S0C groups) and ROy
fhigher in e 1N and MM grougs). VDR and B3R wene lower in ll
groups than in the control groun

Tabli= 4 showes that most mBMA couns Sgnificanty dffered
between the groups and e control group. VDR and R¥Ra were
subetarbizly bower i all growps. ShR, CYP2480 MO, 1-3, AR,
RARy, SMADZ BP0 and MPA were bower in all groups, while
FONCE, MEDE ard TP33 were significanty lower onby in the S0C,
Peflel amad| 1M groups.

Tabie 5 compares the epithelial lesions between 2ach other and
melznocytic lesiore 2z well BOC differed from S0C in TPS3, FONO3
ard MED genes, while MM differsd from IN ondy in ARRL

4 | DISCUSSION
VDR ard| AXRes vere lesz positive in all lesions tham incontrol skin.
BOC had higher mBNA couris for MOORZ, and TPS2 was mct zig-
nificanify different from the control with low VDR and RXRa. 50C
had Figher couni= for NODRT bt the lees of TPS3, FONO2, VDR
ard R Melznoma had higher counts for R0y and kowesr FONDA,
TP33, VDR and RXRa: IM only differsd from MM by AhRL

RO, MIOOWA2 and MO are 3 family of nudear coactiva-
tors that diose the VDR 12 and four DNA hefices, ermuring VDR
stabifity in their actve fom.C NODRL sed MOOR2 are nuchear
corepreszor moleculas; these alemantt inhibit gere activity and
transcnption. Howsyer, studies demonstratesd thet BSR fiberates
MODR= in 2 VOR-indeperdant way, inhibitng VDR represzion and
activating VDR MO 1-3 were lowerin all groups than the con-
trol growp, in agresment with VDR downregolaton. MOORI mRNA

TAELE 2 Demographic dascription of the ampla.

wraz, bovweer i the mekanoma group than in the contrel and kigher in
BOC and 5CC.

Corspressor geres could counbersct the protectve offecs of
VDR and PR Fowever, 2z previously hypothasied 3739 i over-
mpression can stimulzte VDR nebagze. That mechanizs could eolain
ety upregulztion of MOORZ cumes antiprolifesive effacts medi-
abed by VDR and wity up- and downrsgulation ane se=nin neoplasme.
ez Them=recepiors Gn heberodimerewith VDR howeser, the VDR
FURa inbersction iz prederred ™ FARy and FAR, wers sgrificmdy
lervwer in all growpes Bhan the control inagressment with RXR= doverireg-
ulstion. suggesting that nefinoic acd necepbor: play 2 role in develogirg

MIEDT iz iz medizior comples subunit that mediates nudesr gere
comctistion. ™ A study showed that MED] ablation shers the bair
follicls opcle and causes imerfolboular kerstnooyte Fyperprolfar-
ation * Arotfeer shudy found that MEDI/MMEDH. blockade cased
feerstinacyte hyperprofiferation, suggesting that this mediztor meg-
ulabes VI profiferation and cell differentiation in kemtinooyies
MED] war higheer i BOCe thanin SCC, IN or W but =8l loveerthan
the conirol. Wee Fypothesioe this happered becauss folboular basal
ok proliferate in this neoplzzm, and the ool onigin can explain the
Figher count

FORy was lower in BCC: and 50C: and higheer in [N and MM
than in e controls. This phemomenon can be eplained by B8,
detection in neural but not epidemmic ozlls inmice ™ Becauze mals-
rocytes and neursl cedls derve From the sxact embryogenic origin,
e trspothesize that AXRy £ laxs freguent in ksratinocyte besions

SMADT is a cosctivating protein mediating the intersction be-
tweer VDR amed TGFp, acting in ool profiferstion and different-
ation® All grouge showed lowes SMADS then the control groug,
suggesting that the inbersction of VDR and TGR) is oritical for inr-
ating these lasiore.

FO¥03 iz & transcription factor that comtrols profiferation and
survival. [ iz 2 omour suppreszor linked &o longeaty. FOMD3 mAMNA
ez bess freguent in 50T, MM and IN tham in conrols and less fre-
queerit in MM than INL FOXCA suppression in melanoma iz szzoosted
weith impaired zpoptoss snd increcsed metastatic pobentizl of malz-
rioms cells  Whvan FORO3 iz inhibited, melanogenese and melanin
s are incrmazed

P03 mist be upreguisted to induce spoptosis semndary to
oadatve s, and itz downrsgulation hes been szcodzbed with

Group
Zacel cHl cwl rid

Wi Comtroliin =3 == 11§ U] =12 in=13} pevnlum

A s [Misan 1 5D] 91B: 1204 71271128 TEUEG 4 19,08 sTRLERE® 3110 1s@1t p=0u02

Camder Berrale bobsl | znz* aL™ Byo™ znz* &an* p<oumn

Sun mxpooure Mepooed ol 20120 &t By EET o &an™ &= p OO
b= DOE
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TABLE 3 Demographic description of the mekanoms group.

Zubmyze
Supsrficlsl zpranding a2
Hadular 312
Lantig Malgs 212
Azral iz
Uicwration v 1z
Brariow 4.7%mm |50 +5,17]
MEzak min BaisD 4782

- B8

FIGURE 1 Hestmap and dendrograms shovsing the four i’
[BCC, basal cell cardnomar SOC, squamous call cirdnoma; 1N,
imiradermal nevi MM, malaroms] fransciptomic signatores. Genes
are dizplayed uoright.

fibrotlact and keratinacyte senmsoence 5 This latter phenomenon
iy exepbain vty FONDA iz sk fow in IN. FOMO dewemrsgulation in
melanomas could ke & medhanism for avoiding apoptoez and main-
tining dizasse progression,

CREDEP and EP30Y bind to B4R or BAR and regulste rudesr
gane tranzcription ™ They regulste ool cycle svents such o sanes-
ence and apoptosiz  CREBEPEP IO mutation beads to the mre
Rubiretein-Tayhi syndrome, predizposing bo hematologic, snd gen-
fhourinary nesolazms and benign kin besions fike plomatrivomas.
CREBEP wars kower irithe IN group. Mamy skin alterations are related
to Rubirgtein-Tayhi syndrome. Howeves, our Feersture seandh did
ot find this aszociation with [N,

CYPITEL and CYP24A1 encccde 1 25(0H203 fvitamin -
redated enzymes through classic or canonical pathways. A study
showed that while rats with VDR deletion Fad higher tumour
indeses induced by witraviolet radiztion, rats with CYPITEL

daletion were resistant, mdicating 2 preverdive action mediated
by VDR, indspendent from 12508203 & shudy demon-
strated a correlation betwesn CYPITEL from keratinocytes
and melanoma; it was le positiee in the vertical growth phase
and metastasiz, amd bess positivity comelabed with worse out-
comez ™ We did not find = sgnificant rdbavance of CYP2TEL in
the shudied groups.

Higher counts of CFP2441 in actnic kerstogs, BCC and 5CC
weere described ™ However, the data are contradictony sinos higher
iz of CYP2LA] vempe ralabed fo woese cubcomes in colonect:l
cancar™: on dhe other band, low CYPA4A] veas linksd o wors out-
come in breast canoer ™ This srcyme i amsodiatsd with vitamin
D degradztion from the canonic patfweay. In our study, all groups
showed fwer counts than the control group. Addtions| studies ane
gy to understand these contradictions.

The Ahftis 2 VDR from the non-dassical patheey (20, 230HI00
and depands on CYPLLAL activity ™ AR wa Bnked to 50C susces-
hility™ in a2 genome-wide axociation it and £ relabed o phee-
tnartincgeresEs, mmurosuporesion and worsening ruchsotide
wrizion repeic  Some experimental data szzocizbed Ah9 deficiancy
with rasiztance fo cardnogeness, and this prenomenon might e
plain why it was lower in the IN group than in the other groups.
Hovvemvar, AhR-deficent mice can sty 712-dimeshelbenc]ziar
thracene and initiate din cancinogenesiz. @

TF3 & a bumour-suppreszor gene invoived in apoptosis, DN
regair and oycle el control Li Fraumeni syndrome resufts from mu-
tarions in the germiine, enhancng muscaptitality fo noers sudh as
MM The importance of p53 indudes its susceptibifity to ultrvic-
st action, which acoslarates BRAF mutations in some meknomas ¥
A populstion-hazed study found no cormelstion betvean TSI poby-
morphizmes and non-melznoma tkin canosr

TP was less Freguent in S0C and MM than [N in BOC, thane
vzt o sgnihcant difference from the comtrel. P53 s @ cntical
fumour-suppressor gene mtabed inover balf of all human canoer
Tome studies showed that faw TPSI mutations ane commaon, sven
amiong heakhy people™ Others showed that TP33 murtstions ac-
oeberats M formarticn in BRAF-avpreszing mice wien subjecoed io
uttraviclet fight.*! Dedetion of p53in melanomes waz nearty 906 of
casas, acoording to Rusy =t ol * Mayerthelacs, it role i melinoma
Femains ontroversal.

NPT and MPA e genes relzbed o weroderme pigmentosum, 2
rare condibion charschenzed by & deficiency in nuclsotde edsion
regair, which svhanies the risk of uravioletinduced cancers, Ore
stuty amsodated bess risk of deyeoping MM in the presence of an
WP haplotype wiven comparsd to the reference gere * In contract,
other studies associated 2 dirsct comelation batwessn melznoma
and NPAPD haplotypes. & study shovwed an enhanced ridk of de-
weloping UVE-relabed tumeers in ¥PA knock-cut mice® ur shudy
shiowed bz of XPA i all types of besions, which can represent 2
Figher nizk of daveloping reopbems in cur population. XPC was alzo
lowver in medaromas tham in other groups XPC i required for DA
chmage detection and inifiztion of repsir,® and XPC loss disfavors
repir and favours MM progression.
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FIGURE 2 Forest plots showing mRNA fold-change in the groups comparad to the control group. Values on the left zide of the ne chow
lower counting than the control group, while values on the right Sde show higher counting. Values that crozz the line did not show statistical

difference from the control group.
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TABLE 4 Display of mAMA counting

oF the control group and palue that was Bec e - =

obtsined by comzaring al grouzs verus Condrolin=15] =11 =13f fn=12} [LES T

controk. [P ——
GETE avintdor p-valus jcomparsd 5z conirol|
AhE =02 84+ 72818 0.0 oo [ X1 @080
CRE=EP ELL SR N o.OER az1r [T rd .28
CYPISAL Lal fl 4208878 s ] [ QoD
CYRITEL 35507 5 28051 [E2T3 T o2 [FE.1-]
ESS00 L38.E1 + 288,78 s T Quleiez G007
OG0 281 04+ 15k 98 [ F-2 1] PEE] Quleled QDT
k] L LR ETERY e oo D [l
HODAL L3861 + 268,75 b2z Rk Qupes L0007
HODAZ L38.E1 + 248,78 gz BODE s g
HoDa L3061+ 26873 Loz Loo? a0z o.003
HODR1 183002 + 1022 o.2F1 0141 2.101 o.287
HODRZ 200880 4+ 185788 o.mad e 1] o.287
BaE_& 185,38 474118 ubps LODs et ) el
RAE TO418 4+ TTOAS R 0141 o.zes o.aT
Baz G L38.E1 + 288,78 s X ] [ X0 G008
RNE_& Laf Bl 28878 s ooz Qu2 Q008
BXR_G 5201 +1170.45 s oo ol o429
SHADS 118778 4 128387 DD onm [ ) .08
TEEE 0217+ 144085 ouses oooT D O
VDR e Loz L.osd 4.oI1 o.ood
KF_A Lafl.EL s 20072 Loz Loox aonz o.003
KP_C S50, 5 B2 0.2 0141 QL X )

Wote 5t dgnifcant 7 ars ek n bodd, remizers. A PO and -

actin sees not deacribed s they wearcsd sz housonsging geme.
Abbreviation= BOC, bazsl call certinoma; I nbraSarmral Masl: S8, malsrame; SOC, 1quemisas

csllzarciname

Az especied VDR was lexs posifee inlIN, MM, BOC and SCC than
in normal skin. Some works suggeried 3 higher pozitivity in BOC:™
hoveeees, our immuenochistochemistry sssays did nok oonfirm this re-
sl i the cument shudy, mBNA anshysis nded out Bhis possbility.
Prasviious studies choveed that VDR & less posithes in melanocytes
than kestinocytes and bz positive in 50C then in nomal tkin. %%
VDR was besz positive in melancoytic lesions 2z expected and less
postive in S0C than in control skin, confirming presices resuits.

RS R wars bess posities inoall groups. Our previces immunobs-
todemisiry aszays showed the same terdency of less posithvity
of R in [N and & sgnificant inverse comelation with mitosis, in
agremment with previous shudies thet suggested ot AXR: has &
rodee in profferation control.” Chakravarti et al. rebumed the coposite
resubs they considersd 226 melamocytic lesiore, 130 melanomas,
47 metzrtzic and 49 Benign e (not spedfisdl ™ These leions
were subjected to tizsue microamay and immunohistochemiztry. The
authors reporbed significantfy higher nuclesr BBz in N than in MR
ard Found 3 comelation betwean RNRG and histobogical regression.
‘W believe o differend methodology (not specifring the type of nesd
ard wiflizing pohydona] antiodias) can ssplsin the resufts.

Chr previows immuncbistochemistry studies did not ses o of
PR in i sample of 99 BOCs. When anshysing our dets, we found
that most of the BOCs selected for Mancotring® aralysis were i
deed FRa-regative (611 We befeve selection biss swpleins this
unispesctad rasuk

Finaly, the MM and IM groups $ffered only in the AhR gene,
muggesting that VDR and (R do not directly particioate in mela-
roma cardnogeness. This finding agrees with our previous immu-
rohisinchemistry sscay:, which found no sgnificant VDR and R3Ea
epression differences between [N, DM anad MM

'W¥e pooled four skin samples in mach control to utiize normal skin
io perform the condrol group. Cfherwize, we would have resdad
miore o achieve the minimum mRMNA oounts to use the techrique.
W sgree that this method is controversial, o= i unites diff=rent ckin
samples srd may be dhallenging to evalusis

The advanced melanoma ample waz influenced by the method
of mxctracting mRMA. When paraffin samplas were axtracted mac-
rescopically, the larger samples were preferred over the smaller
ores. Larger samples with lsrger tumowrs t=nd to have a worme
ErOEraE.
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TABLE 5 (Comparizon ketween the BOC and DCC groups and the
Pl o] I growsps.

BOC werouz SOC MM werouz IH

CEnE p-vnlaw

AnE .87 nosy
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CYFETEL 1 0428
EF300 omT LR
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ML [ X203 Liood
HLOAL a.Tal nazr
HOO&2 [ % 84T
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HCORL QuIRe noén
HCORZ ounal L E]
RAR_& [ Rrir] T
RAE_B ounal LioaE
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¢ VDR e RXRa séo influenciados pela exposi¢céo solar.

Esta diminui a expresséo dos receptores.

e Nas lesdes de cancer de pele ndo melanoma, houve
alteracgéo significativa no carcinoma espinocelular, com perda dos dois
receptores, e perda apenas do RXRa na lesdo pré-maligna

correspondente, a queratose actinica

e Ambos os receptores foram negativos nas lesdes
melanociticas em relacdo ao controle, tanto na andlise imuno-

histoquimica quanto molecular

e Nos melanomas houve correlagdo significativa entre
VDR e regresséo histologica. Houve correlagao inversa entre RXRa e

mitoses no melanoma.

¢ Na analise molecular, houve perda de VDR e RXRa em
todas as lesGes avaliadas, nhdo-melanociticas e melanociticas. Quase
todos os RNAmM apresentaram relacdo de perda nas lesdes com
relacdo ao controle, exceto NCOR2 nas nado-melanociticas e RXRy
nas melanociticas. Houve diferenca estatistica entre a maioria dos

RNAm analisados comparando controle com as lesdes.

e Houve diferenca estatisticamente significante entre os
grupos CBC e CEC com relacdo aos genes FOXO3, TP53 e MED1,
com relacao aos grupos NI e MM, houve diferenca significante apenas

para o gene AhR.

e A maior compreensdo destaviafisiopatogénica abre

oportunidade para novos estudos e pesquisas.
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