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* Doenca rara em paises desenvolvidos
sidade média 60a

Ameérica do Norte Europa

1:100.000 homens
0,4 a 0,6% neoplasias masculinas

Africa

20:100.000 homens
10 a 20% neoplasias masculinas

BURGERS ET AL., 1992; MICALI ET AL., 2006



e Altaincidéncia de CaPe

e Acomete 2,9 a2 6,8:100.000 homens

78%: >45 anos

8%: <35 anos

5,3%

TS0 5,7%

1,2%

Relacao entre freqiiéncia e
caracteristicas sdcio-economicas.

FAVORITO ET AL., 2008



COMPORTAMENTO IMPREVISIVEL

Invasao local o
Acometimento dos nddulos
linfaticos |
.Téﬂ.-l
TRATAMENTO AGRESSIVO

Mo inguinal metastases (n=4T)

Inguinal Metastases (n=25)
]

Amputacoes parcial/total
Retirada de linfonodos inguinais

25 50 75 100 125
Time after Primary Tumor Treatment (months)

Scheiner et al., 2008
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Incidence and clearance of genital human papillomavirus
infection in men (HIM): a cohort study

Anna R Giuliano, Ji-Hyun Lee, William Fuip, Luisa L Villa, Edvarde Lazcano, Mary R Papenfuss, Martha Abrahamsen, jorge Salmeron,
Gabriella M Anic, Dana E Rollison, Danelle Smith

Summa

Backgmunryd Human papillomaviruses (HPVs) cause genital warts and cancers in men. The natural history of HPV
infection in men is largely unknown, and that information is needed to inform prevention strategies. The goal in this
study was to estimate incidence and clearance of type-specific genital HPV infection in men, and to assess the
associated factors.

Methods Men (aged 18-70 years), residing in Brazil, Mexico, and the USA, who were HIV negative and reported no
history of cancer were recruited from the general population, universities, and organised health-care systems. They
were assessed every 6 months for a median follow-up of 27.5 months (18.0-31-2). Specimens from the coronal
sulcus, glans penis, shaft, and scrotum were obtained for the assessment of the status of HPV genotypes.

Findings In 1159 men, the incidence of a new genital HPV infection was 38.4 per 1000 person months
(95% CI 34.3-43-0). Oncogenic HPV infection was significantly associated with having a high number of lifetime
female sexual partners (hazard ratio 2-40, 1-38—4-18, for at least 50 partners vs not more than one partner), and
number of male anal-sexual partners (2.57, 1. 46—4- 49, for at least three male partners vs no recent partners). Median
duration of HPV infection was 7-52 months (6-80-8-61) for any HPV and 12-19 months (7-16-18-17) for HPV 16.
Clearance of oncogenic HPV infection decreased in men with a high number of lifetime female partners (0.49,
0.31-0.76, for at least 50 female partners vs not more than one partner), and in men in Brazil (0-71, 0-56-0.91) and
Mexico (0-73, 0-57-0-94) compared with the USA. Clearance of oncogenic HPV was more rapid with increasing
age (1-02, 1-01-1-03).



Atomic Model of
% Papillomavirus Capsid

Transmissao sexual: rota mais
comum propagac¢ao (além da
oral e vertical)

ALTO RISCO: 16, 18, 31, 33, 35,
39, 45, 51, 52, 54, 56, 58, 59,
66, 68, 69

BAIXO RISCO: 6,11,26,30,34,
40,42, 43, 44, 53, 55, 57, 61,
62,64,67,70,71,73,74,79,81-
84

Papilomavirus: causa ou cofator?

HPV: virus de dupla fita de DNA - 8000pb
tipos patogénicos distintos

40-50% casos

Clinical condition HPV Type

Anogenital condylomata 6, 11

Bowenoid papulosis 16, 18, 31,42

Bowen's disease 16, 18, 31,42

Carcinoma in situ/CIN 6, 11, 16, 18, 31, 33, 35, 42
Dyplastic lesions of genital mucosa 6, 11, 16, 18, 31, 33, 35
Invasive cancer 16, 11, 31, 33, 35, 53

CIN=cervical intraepithelial neoplasia.

Table 2: High-risk and low-risk types of HPV associated with specific
anogenital abnormalities

Kayes et al., http://oncology.thelancet.com
Vol 8 May 2007
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Papilomavirus humano

Infected cell
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proteins
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HPV16

HPV 16: casos PAST, PA12T e 1389 (usual)

Negative

SC——
B-globina




32% casos HPV+ (32%)
90% HPV alto risco (16, 31 e 18)

HPV16 HPV31 HPV81
7 casos 1 caso 1 caso
o ) 5|
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HPV18/40
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Oligoarrays
cRNA Test cRNA reference

Transcriptomica | ——

Agilent Scanner

Integrative Analysis

Array CGH
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Variacoes genomicas mais freqguentes

o Cut off: 20% dos casos

* Exclusao de alteragOes presentes em mais de 5% de
dataset referencia de brasileiros

e 6 ganhos e 12 perdas genomicas

e 2.170 genes e 58 MIRNAS (9 cromossomos)

1p36.33- Yo12

1 2 3 4 ; 5 7 : g TIT 2 13 14 15 16 17 18 19 VAN KX Y
ko
J r |
0% ! o " !
20% I-I_ I 1 1 m
M 1 1 II. “ || ll n L II lh
1% “ ' "
40% : i o4 " .
* #



Ganhos em 3p/8p e perdas em 39/8q

- Mesmo padrao de alteracoes

3 gendmicas
§
3 |: Perdas
'..' e 3p — Estadio clinico IlI-IV
3 G (P=0,005)
1 =l Estadio T3 (P=0,029)
z Presenca de recidiva (P=0,017)
- Presenca de metastase (P=0,018)

e 8p — Estadio clinico IlI-IV
(P=0,003)

Ganhos

a D LCetadia T2 /ID—N ND7)\



Ganhos em 22q13.33

1)

1T e 21 genes
L e Grau Il (P=0,045)
 Obito (P=0,027)

* Presenca de invasao perineural (P=0,06)

* Presenca de metastase linfonodal (P=0,034)



Metastase a distancia (P=0,03) ; Recidiva (P=0,04); Estadio T3-4 (P=0,04); EC III-
IV (P=0,05)

Auséncia de invasao perineural (P=0,02)

Tu <3,5cm no maior eixo (P=0,02)



e Comparacao do perfil genomico HPV+ versus
HPV-

1p36.33-Yg12
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Perfil gendmico semelhante
Unica regi&o diferencial (P<0,05) — ganhos em 19g13.32 (*)
 HPV+ (30% casos) e ausente nos casos HPV-

* 19913 - sitio de integracdo HPV em ca cervical (Wentzensen et
al., 2004)



Analise de sobrevida

» 23 CaPe com dados de OVS (Overall survival) — 2 a 37 meses

» Analises: clusterizacao, infeccado por HPV, metatase linfonodal,
alteracbes frequentes em mais de 20% dos casos
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Alteracdes frequentes em mais de 20% dos casos = Cromossomo
3
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Caracterizacao geral
e 29 CaPe

3.186 genes diferencialmente
expressos

Molecules
MMPA1
510048
MMPS
Klaaniod
FEP1

Maolecules

FOK4

CPAMDE (includes EG:27151)
FOLIMZ

HEE {includes EG:3043)
FMF112

Exp. Value
46,013
+4 801
+4 600
+4 553
+4 285

Exp. Value
4-6 353
4-f 352
4-h 798
+-5 247
+-5 168




IPA - Principais redes génicas
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» Maior score:(25): 23 genes alterados * Score=14
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Influéncia da infeccao por HPV

e 10 tumores HPV+
e 19 tumores HPV-

274 genes diferencialmente
expressos

“““““““
-~ ~<
e i
- N

144 aumento
(52,6%)

~., e
~, -~
~ -
~ -
________

Malecules
Fl3
TUSC3
CDOEMNZA™
POMN3
S100A12

Maolecules
IFIT2
HTRET
CAV®
FTH
FHF15

Exp. Value
+3377
43,202
43,129
42,981
42 506

Exp. Value
3,486
2,725
2,300
2,037
2,017




=log{palue)
”p a5 16 15 2p 25 34 38 40 45 50

Mimatch repaiy em encarintos Top10 vias canénicas
Zinalieagia do interferan

BRCA] na resposta a danes no DHA

Sinalizacio de pngSes cehilares das células de sextoll
Sinalizacio Rhod

Sinalizacio da dishetes melitus tipo I

Sinalizagio do cincer de mama hereditirio
Sinalizagis IL-22

Produgio de IL-15

Sinalizagio da endocitose mediada por cavéala

3/10 principais vias relacionadas a resposta

imiLne

_ . Sco
Via candnica Gene alterado
re

LIFI35, |IRF1, |PSMBS,
|STAT1
Sinalizacao IL-22 1,58 TMAPK13, |STAT1
Producéo IL-15 1,58 LIRF1, |STAT1

Sinalizacao do interferon 3,51




Caracterizacao geral
29 casos

7.892 genes 3.186 genes

™/ 1 - 230 genes

/L -113 genes

™ /4 -144 genes

4/ 1 -96 genes
aCGH Expressiio génica



» Correlacao de Pearson

™ Toud/d
Alteracéo No. de genes Coeficiente de correlacao (p)
aCGH Expresséo 1= p <0 0<p=1 na
Ganho Aumento 230 114 115 1
Perda Diminuicéo 113 65 48 0
Total 343 179 163 1
Correlacao

Molecules Exp. Valus -

C10RFH 40,546 posmva

5100411 40,534

THK2 40,506

PEP1 40,425

PRECI 40,3581

Molecules Exp. Valus

NKTR -0,523

FLI1 -0,504

PTPRG 0,406

SHOC2 -0,357

ARHGEF10 -0.356




Influéncia da infeccao por HPV no perfil
Integrado
HPV+: 10 casos
HPV-: 19 casos

HPV+ HPV-

15.350 genes 1.470 genes 5.694 genes 920 genes

™/ 1 - 309 genes

4/ L -75 genes

aCGH Expressio génica aCGH Expressio génica ¢ / 4/ - 199 genes

# /1 - 94 genes
2

677 genes exclusivos de HPV+




* Papel dos miRNAs naregulacao da
expressao génica

Caracterizagao total Infeccdo por HPV
T/ 4 - 144 genes 1/ - 199 genes
L /1 -96 genes 4 /1 - 94 genes

Total — 240
ot genes Total — 293 genes

Analises de regulacao por miRNA com utilizacao de
duas ferramentas de predicao de alvos bioldgicos de
MIRNAS:

Target Scan (http://www.targetscan.org/)

miRecords (http://mirecords.biolead.org/)



Caracterizacao total
Total — 240 genes

46 genes alvo de
MIiRNAS

222 miRNAs
reguladores

!

129 em regifes de ganho
ou perda detectadas por

|

Infeccao por HPV
Total — 293 genes

53 genes alvo de
MIRNAS

321 miRNAs
reguladores

!

62 em regioes de ganho

ou perda detectadas por

CGH a5 A
Alteracdo gendmica ) _ Expressdo génica
Alteracdao no miRNA diferencial dos
ey genes alvo




aCGH Expressao

Possiveis explicagbes

_______
~~~~~

- ~

""""" Ganho Diminuicad._
I,/ Perda Aumento \
“.| Normal Diminuigdo |
T Normal Aumento_..~~
Ganho Normal
Perda Normal

Mutac&o em ponto, Rearranjo intra e intercromossomico,

“.evento epigenético, insercéo e expresséo de seqiiéncias

virais no genoma humano, regulagéo por miRNAs,
limitacdo metodologica

Regulacao por miRNA, limitagdo metodoldgica,
expressao do alelo restante (perdas)

49 membros da familia SLC

 Codificacao de proteinas transportadoras de membrana
« 300 diferentes transportadores

* Mais de 40 familias
* Mantém homeostase celular

* Papel importante na resposta a drogas!




Selecé&o de genes alvo e miRNAs reguladores

Alteracdes aCGH

Genes da familia SLC regulados

MiRNA
(no. casos) (localizagéo citogenética)
hsa-miR-22 Perdas (4) 1SLC1A3* (5p13)
ISLC25A37, |SLC25A20,
hsa-miR-26b Perdas (3)
1SLC25A16*(10g21.3)
hsa-miR-133b Ganhos(3) |SLC27A4 * (9934.11), |SLC25A36
1SLC30A1, 1SLC7A1,
hsa-miR-23b Ganhos (5)
1SLC1A3* (5p13), | SLC25A4*(4q35)
hsa-miR-27b Ganhos (5) | SLC25A25%(9934.11)
hsa-miR-223 Ganhos (2) ISLC8A1%(2p23-p22)

1 aumento na expressao génica, | diminuicdo na expressao génica, * genes selecionados para
investigacdo no presente estudo com base nos maiores valores de fold change.

Validacao por RT-gPCR



Validagao Técnica Validagio Bioldgica
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RT-gPCR em tempo real em amostras nao-tumorais e tumorais de pénis. A coluna esquerda mostra a comparagao para 0 grupo
de validacao técnica (28 amostras tumorais previamente avaliadas pelo microarray + 3 amostras normais, que foram co-
hibridadas por meio de um pool no microarray) e biolégica (9 novas amostras independentes incluidas de cancer de pénis e
1 nova amostra normal). O grafico mostra a distribuicdo dos valores de expressao relativa (log2), com a linha tracejada

ilustrando a mediana entre as barras dos intervalos interquartis.
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Expresséo relativa dos genes estudados por RT-gPCR em tempo real em todas as amostras de pénis néo-
tumorais (caixas vazias; n=4), e tumorais (caixa preenchida; n=36) avaliadas no estudo (validac&o técnica e
biolégica).



MIR22 MIR223 MIR23b MIR26b MIR27b  MIR133b
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RT-gPCR para os mRNAs (vertical) dos genes SLCs e os miRNAs (horizontal), destacando-se em caixa
vermelha a correspondéncia do transcrito SLC e seu respectivo regulador. r = correlacdo de Spearman;
*P<0,05.
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Alterations in the tumor suppressor gene p16(IMK4AA) are associated with agaressive behavior of penile carcinomas.
Poetsch M, Hemmerich M, Kakies C, Kleist B, Wolf E, vom Dorp F, Hakenberg OW, Protzel C.
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Hypermethylation of the thrombospondin-1 gene is associated with poor prognosis in penile squamous cell carcinoma.
Guerrero D, Guarch R, Ojer A, Casas JM, Ropero S, Mancha A, Pesce C, Lloveras B, Garcia-Bragado F, Puras A
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Frequent epigenetic silencing of the FHIT gene in penile squamous cell carcinomas.
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Inactivation of the CDKN2A and the p53 tumour suppressor genes in exiernal genital carcinomas and their precursors.
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