Patogenesi del melanoma.
Evidenze cliniche e sperimentali

Plergiacomo Calzavara-Pinton
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Oncogenes synergy, Aneuploidy, Chromosomal deletions to
complex aberrations (translocation chr, isochr, chr
amplification), Apoptosis resistance, Clonal expansione






SUN- RELATED RISK FACTORS
FOR MELANOMA

T TR

Intermittent 1,6 (1,3-2,0)
Regular 1,0 (0,9-1,0)

Suberythemogenic
exposures Regular plus 2.0 (1.2-3.3)

marked photoaging

*meta-analysis of 60 studies by Gandini et al (2005, 2006, 2007)
** Berwick et al. J Natl Cancer Inst 2005



Clinical Type

Chr. sun

Sunburns

yes

25% GNA

0

; 55%GNA11




SUN- RELATED (?) RISK
FACTORS FOR MELANOMA

Factor RR (Cl 95%)
Clinically atypical nevi (5 vs. 0) 10,5 (5,1-21,8)

Personal history of melanoma 8,6 (8,3-8,9)

Common melanocytic nevi (>100 vs. <15) 6,9 (4,6-10,3)

Hair colour (red vs. dark) 3,6 (2,6-5,4)
Phototype (I vs. 1V) 2,1(1,7-2,6)
2,1(1,8-2,5)
1,5(1,3-1,7)

Freckles (many vs. few)

Eye colour (blue vs. dark)




SKIN TYPE

Hair

Eyes
Lhim

Tanning

Ability

one

blonde, red,
red, blonde
light brown
dlue, grey,
Blue, grey, green
ey 9 green, hazel
very pale white,
le whi
pale white P
burns very burns easily,
easily, never tans | rarely tans

threg

chestaut, dark
hlande

orawn, blue, grey,
green, hazel

white, light brown

sametimes bums,
gradually tans

four

brown, mediwm
brown, dark
brown

hazel, brown

medium brown,
dark browm

hardly ever burn,

tans very easily

five

dark brown

Six

black
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.Canonical mutations and signatures
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UV SIGNATURES
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UVB (uva) FINGERPRINTS/ SIGNATURES

imidi imi = lence
cyclobutane pyrimidine pyrimidine (6-4) pyrimidone DEW = Dewar va
d>i/mers (Thyrﬁ)])i/nes dimers) photoproducts (6-4PPs) isomer

i
() ()
/ | HN OH
HN NH DJ;LN EN
. PN |
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DNA | |
photoproduct TT CPD TT 64PP

DNA repair or
DNA replication

single C—T or tandem CC—TT transition mutations
at bipyrimidine sites

Photochemistry and Photobiology, 2012



A Landscape of Driver ~
Mutations in Melanoma Cell 150, 251-263, July 20, 2012
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UVA (uvb) FINGERPRINTS/ SIGNATURES

C = T mutation (G:C - A:T)



ACTION SPECTRUM OF MELANOMA

[xiphophorus (Setlow 1993, Wood 2005) and monodelphis
domestica (Ley, 1997)]
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UV causation of melanoma in Xiphophorus
iIs dominated by melanin photosensitized
oxidant production

Simon R. Wood*, Marlanne Berwick®, Ronald D. Ley*, Ronald B. Walter®, Richard B. Setlow™, and Graham 5. Timmins*!
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ard Unirvarsity of Mew _mh".ndﬁmm Cartter, mﬁqﬂ“hmﬁﬂmh'-‘w of Chambstry and lﬂﬂﬁmﬁm&m
Elosciences Group, Taxas State Univarstty, &0 Unisarsity Criva, San T 7ETEE: and "elclogy Department, Brookhawan

Laboratory, Upton, WY 11373-5000

Contributed by Richard B Sethow, Docembar 28, 2005
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neonatal black C57BL/6-HGF and albino C57BL/6-c-HGF-tyrosinase- mutant transgenic mice

Melanin- independent pathway

CPD, 6-4 PD

and others...

Oxo Dna
UVA Melanin and MM
others....

Melanin- dependent pathway

Noonan et al. Melanoma induction by UVA but not UVB requires melanin. Nature, 2013.



Without UVR, Braf** red mice have an increased rate of
MM relative to black and albino Braf** animals.

b
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D Mitra et al.(2012) NALLITE DERMATOLOGIA BRESCIA



(min to hr)

Enzymatic

ROS mediated
(diffusion time)

Chemiexcitation of melanin derivatives
induces DNA photoproducts long after
UV exposure

Sanjay Premi,' Silvia Wallisch,'! Camila M. Mano,'> Adam B. Weiner,'*
Antonella Bacchiocchi,” Kazumasa Wakamatsu,* Etelvino J. H. Bechara,”*t
Ruth Halaban,**® Thierry Douki, + Douglas E. Brash"® .

1 Dougl + Science, 2015
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CDKNR2A,
CDK e High penetrance

POT1, ACD, genes

TERF2IP
e Intermediate
MClR' MITF’ enetrance
BAP1, TERT P
genes
o Low
TYR, ASIP, cKIT. TYRP1,
\ penetrance

. genes




Four factors associated with increased
frequency of CDKN2A mutations

v'Increased number of CMM patients in a family

v'CMM patients with multiple primary melanoma

tumors (also sporadic)
v Early age at melanoma diagnosis
v Occurrence of pancreatic cancer

Features associated with germline CDKN2A mutations: a
GenoMEL study of melanoma-prone families from three
continents

Alisa M Goldstein, May Chan, Mark Harland, Nicholas K Hayward, Florence Demenais, D Timothy
Bishop, Esther Azizi, Wilma Bergman, Giovanna Bianchi-Scarra, William Bruno, Donato Calista, Lisa
A Cannon Albright, Valerie Chaudru, Agnes Chompret, Francisco Cuellar, David E Elder, Paola
Ghiorzo, Elizabeth M Gillanders, Nelleke A Gruis, Johan Hansson, David Hogg, Elizabeth A Holland,
Peter A Kanetsky, Richard F Kefford, Maria Teresa Landi, Julie Lang, Sancy A Leachman, Rona

M MacKie, Veronica Magnusson, Graham J Mann, Julia Newton Bishop, Jane M Palmer, Susana
Puig, Joan A Puig-Butille, Mitchell Stark, Hensin Tsao, Margaret A Tucker, Linda Whitaker, Emanuel
Yakobson, The Lund Melanoma Study Group, and the Melanoma Genetics Consortium (GenoMEL)

DEAMATOLOGIA BHESCIA



MCI1R

Low/Medium Penetrance Gene

RED HAIR
POLIMORPHISMS

dIncreased risk for MM
dIncreased risk for MPM

Decrease the age of
onset (10 yrs earlier)

Cutaneous phenotype and MCIR variants as modifying factors for the
development of melanoma in CDKN2A G101W mutation carriers from 4 countries

Alisa M. Goldstein™, Valerie Chaudru?®, Paola Ghiorzo®, Celia Badenas®, Josep Maheh\ Lorenza Pa_";mrmo15

Karine Laud®, Ben_]amm Hulley', Marie-Francoise A‘H’Il Joan A. Puig-Butille*, Annie Mlmere Rosa Marti®,
Agnes Chompret®, Francmco Cuellar®, Isabel Kolm®, Montserrat Mila®, Margarel A. Tucker', Florence Demenais’,
Giovanna Bianchi-Scarra®, Susana Puig® and Brigitte Bressac de-Paillerets®

DEXMATOLOGIA BRESCIA



Melanocortin 1 receptor and risk of cutaneous melanoma:
a meta-analysis and estimates of population burden
Williams PF et al. 2011

First Year of Odds %

Country Author Publication ratio (95% CI) Weight
|

Germany  Scherer 2009 —-0-}— 2.26 (1.68, 3.04) 10.61

Greece Statigos 2006 E 4 4.64 (1.99, 10.84) 6.85
i

Iceland  Gudbjartsson 2008 e : 1.00 (0.90,1.12)  11.36
I

Israel Galore—-Haskel 2009 E + 3.00 (1.00, 8.90) 5.40

ltaly Fargnoli 2006 :f 2.57 (1.32,4.94)  8.15

Italy Fargnoli 2006 :¢ 2.55(1.19, 5.55) 7.37

Italy Landi 2005 ¢: 2.38 (1.20, 4.70) 7.98

Italy Landi 2005 E 4 3.47 (0.90, 13.90) 4.15

Poland Brudnik 2009 E * 3.71 (1.43, 9.60) 6.20
I

Spain Scherer 2009 —:0— 2.71 (1.88,3.91) 10.20
I

Spain Gubdjartsson 2008 —Io— 2.56 (1.86, 3.54) 10.47

Sweden  Gubdjartsson 2008 -'O'E- 2.26 (1.94, 2.63) 11.25

Overall (I-squared = 91.4%, p = 0.000) <> 2.44 (1.72,346)  100.00
!

NOTE: Weights are from random effects analysis :

I ) |

i 1 10

DEXAMATOLOGIA BHRESCIA
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Survival(Proportion)
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o

E 1 |--- Black/Brown
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=

o]

| | | | | | |
0 500 1000 1500 2000 2500 3000 3500
Days post diagnosis

Figure 2. Kaplan-Meier curve showing differences in overall
survival by hair color in the Leeds melanoma cohort
(Black/brown = 965; Blond = 268; Red = 164; Log rank test,
P = 0.02).

Inherited variants in the MC1R gene and survival from
cutaneous melanoma: a BioGenoMEL study

John R. Davies', Juliette Randerson-Moor’, Kairen Kukalizeh', Mark Harland?, Rajiv Kumar®,

Srinivasan Madhusudan®, Eduardo Nagore®, Johan Hansson®, Veronica Héiom®, Paola Ghiorzo®,

Nelleke A. Gruis’, Peter A. Kanetsky®, Judith Wendt"®, Dace Pjanova'®, Susana Puig""'2, w) A = 1D -
Philippe Saiag™, Dirk Schadendorf™, Nadem Soufir™'®"7, Ichiro Okamoto®, Paul Affleck’, D £ ‘! A A IQ -ll- U QJA l’ A E 2 -c ] A
Zaida Garcia-Casado®, Zighereda Ogbah™ ", Aija Ozola', Paola Queirolo'®, Antje Sucker™,

Jennifer H. Barrett!, Remco van Doorn”, D. Timothy Bishop' and Julia Newton-Bishop' Pigment Cell Melanama Res. 26; 384304



VDR
variants;
1,25 D
def

Promotes melanocyte differentiation and protects
melanocytes from UV

Inhibits in vivo melanoma cell growth

Induces cell cycle arrest, apoptosis and increases
levels of tumor suppressor PTEN

Antiinflammatory, anti PG effects, and
antiangiogenetic effects

Inhibits in vivo melanoma cell proliferation, migration
and metastasis

- y y



*Obesity
*Estrogens
*Oral chemicals
1. PCB
2. Pesticides
3. Phototoxic drugs
4. Sildenafil
*Topical chemicals
*Psoralens
eSunscreens (?
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Obesity and risk of malignant melanoma: A meta-analysis
of cohort and case-control studies

. . . -5 h
Theodoros N. Sergentanis “, Antonios G. Antoniadis®, Helen J. Gogas ",

ID OR/RR (95% CI) Weight

1
Shors, 2001, case—control/24.5-26.4 +
Shaors, 2001, case—control/26.5-26.6 *

Shors, 2001, case—control/=26.6

150 (0.81,2.79) 17.47
1.40 (0.75,2.62) 17.02
1.60 (0.80,2.80) 19.26

* 2.09(1.09,4.00) 15.90
+ 1.87 (1.00,3.49) 17.20
Subtotal (l-squared = 0.0%, p = 0.907) <L'__\_,> 1.67 (1.26,2.20) 86.83

-

Gallus, 2008, case—controli24.7-27 .1

Gallus, 20086, case—control/=27.1

2
Freedmann, 2003, cohort/25.1-27.4 + 2.10(0.79,5.56) 7.10
Freedmann, 2003, cohort/=27.4 - 1.40 (049, 401) 6.07

Subtotal (I-squared = 0.0%, p = 0.579) _ 174 (0.85,3.56) 13.17
1
|
|
|
|
|
|
|
|
1

Heterogeneity between groups: p=0.910

Overall {I-squared = 0.0%, p = 0.969) 1.68 (1.29,2.17) 100.00

18 1 5.56

DEXAMATOLOGIA BHRESCIA



Kwan HY. Subcutaneous Adipocytes Promote
Melanoma Cell Growth by Activating the Akt
Signaling Pathway J Biol Chem 2014

e Subcutaneous adipocytes may be an exogenous source of a
FFA (palmitic acid) for melanoma growth by activating Akt
signaling in a PTEN-independent manner.

A 09

p DEXMATOLOGIA BRESCIA
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Age-standardizedincidence rates ofmelanoma
by sexand anatomical site,1969-1993.

" males = females
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*Oral chemicals

1. PCB
2. Pesticides
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PHOTOSENSITIVE ORAL DRUGS ASSOCIATE
WITH MELANOMA AND NMSC RISK

e DRUG PHOTOSENSITIZATION TIPICALLY IN THE

UVA RANGE

e UVA PHOTOSENSITIZATION IN THE SHORT TERM

IS RARELY NOTED BY SUNBURN

* UVA PHOTOSENSITIZATION IN THE LONG TERM

MAY INITIATE AND PROMOTE SKIN
CARCINOGENESIS

* DRUGS ASSOCIATED WITH SKIN CA
IN LONG TERM STUDIES: THIAZIDE
ANTIMICROBIALS, FANS, PSYCHATR

RCINOGENESIS
DIURETICS,

CETC

DEXMATOLOGIA BRESCIA
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@ e JAMA Network

From: Sildenafil Use and Increased Risk of Incident Melanoma in US Men: A Prospective Cohort Study

JAMA Intern Med. 2014;():. doi:10.1001/jamainternmed.2014.594

Table 2. Hazard Ratios for Incident Melanoma, Squamous Cell Carcinoma, and Basal Cell Carcinoma Associated With Use of Sildenafil Citrate®

Hazard Ratio (95% Cl)

Diagnosis Person-years Cancer Cases, No. Age Adjusted Multivariate Adjusted®
Melanoma

No sildenafil use 193935 128 1 [Reference] 1 [Reference]

Sildenafil use 10935 14 1.93 (1.11-3.37) 1.84 (1.04-3.22)
Squamous cell carcinoma

No sildenafil use 190716 548 1 [Reference] 1 [Reference]

Sildenafil use 10714 32 0.90 (0.63-1.29) 0.84 (0.59-1.20)
Basal cell carcinoma

No sildenafil use 190716 2838 1 [Reference] 1 [Reference]

Sildenafil use 10714 192 1.12 (0.97-1.30) 1.08 (0.93-1.25)

@ Data from the Health Professionals’ Follow-up Study (2000-2010). count (0, 1-2, 3-5, or =6); hair color (red, blond, light brown, or dark

brown/black); family history of melanoma (yes or no); sun exposure at high
school age and age 25 to 35, 36 to 59, and =60y (<5, 6-10, or =11 h/wk for
each); UV index at birth and age 15 and 30 y (=5, 6, or =7); and other
treatment for erectile dysfunction.

b Adjusted for age (continuous variable), body mass index (<24.9, 25-29.9, or
=30 [calculated as weight in kilograms divided by height in meters squared]);
smoking (never, past, or current); physical activity (in quintiles, metabolic
equivalent hours per week); childhood reaction to sun (tan without burn,
burn, or painful burn/blisters); number of sunburns (0, 1-2, 3-5, or =6); mole

Figure Legend:

Hazard Ratios for Incident Melanoma, Squamous Cell Carcinoma, and Basal Cell Carcinoma Associated With Use of Sildenafil
Citrate?

Date of download: 4/30/2014 Copyright © 2014 American Medical Assoclation. DEAMATOLOGIA BRESCIA
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*Topical chemicals
1. Furocoumarins
2. Sunscreens (?)




Unintentional Sun Exposure
Melanoma Incidence after 1Y. of Intervention

|
3 : Mo sunscreen intervention
: == Sunscreen intervention L1: Arm
" |
o
=
Do
—— : 1
3= 2+ =y
© o
E 2
o Q!
= E l
£ : L4: Arm
Q 1 - 1 L1: Face
E ! L1: Scalp
L1: Shoulder |
L1: Shoulder _IF
L3: Leg, :
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L2: Arm L1: Scalp
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Occurrence of First Melanoma, After First Year of Intervention

Persons at risk
MNo sunscreen intervention 809 806 804 803 798 792 789 784 780 773 7Ted Je2 745 T40 738
Sunscreenintervention 812 808 B804 800 795 788 782 780 773 769 763 VR4 747 744 741

J Clin Oncol. 2011; 29: 257-63



Figment Cell Melanoma Res. 23; 835 837 LETTER TO THE EDITOR

Sunscreen prevention of melanoma in man and mouse

Heather L. P. Klug”, Janet A Tooze”, Cari ctrate for the first tme significant Sunscreen pressention

Graff-Cherry”®, Miriam R. Anwver?, Frances in L'V -dependant, melanoma-promne transgenic mioce, and

P. Noonan?, Thomas R. Fears®, Margaret propose that whean applied propeaerdy shouuld be preswvean-
5 Ed C k - i thwe in paeopla.

gi Tlm:‘:rr"_ :l-"-ﬂl'l:' = Fa a Hunman epidemiclogic stoedies of melanoma  prewen-

enn eriimo tion are limited by recall bias, inesueficent staEtistcal

posasar, and oneuaniformnm estimatons of Sun exposu e
" Regional Acadsemic Healih Cemter-Edinbung, The Ulnimvsssitw of U oy SO S S

Mumbear of Mumber of
Sunscreen use controlks® casas” Total OR® (95% Cl)

Mo usa 202 147 349 Referant

Ever use 743 570 1312 0590 (0.70-1.19)
Total 945 17 1662

Bum easily 186 160 246 085 (0.62-1.19)
Do not burn BET 410 967 091 (0.70-1.19)
Total T43 570 1313

All OR adjusted for ambient residential UV intensity, number of hours outdoors, tan type,

number of sunburns, gender, age group, and study site
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The paradox of the sunscreen use and
skin cancer

1975-2011 (SEER 9)
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and LIEF | |

Madan V et al, Lancet, 376: 161-2, 2010.
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MELANOMA: INCREASING INCIDENCE AND
STEADY MORTALITY
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All Cancer Deaths
(age-adjusted per 100,000)
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Fig 1. Age-adjusted total cancer and melanoma mortality in the United States
(USA) and Australia, 1982 to 2007.%2

Targeting Oncogenic Drivers and the Immune System

in Melanoma
Grant A. McArthur and Antoni Ribas

J Clin Oncol 31:499-506. @ 2012 by American Society of Clinical Oncology
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IVI e I a n O m a Estimated incidence & mortality from malignant melanoma of skin in both sexes,
2012

Switzerland
MNorway
Metherlands
ucan
Sweden
Slovenia

UK

Ireland

Finland

Czech Republic
Belgium
Iceland
Germany
Luxembaourg
Italy

Slovakia
European Union (27)
France

Austria

Croatia

Europe

Estonia

Serbia

Hungary

Spain

Portugal

Latvia

Malta

Lithuania

FYR Macedonia
Montenegro
Poland

Russia

Belarus
Ukraine
Bulgaria
Romania
Cyprus

Greece
Moldova
Bosnia and Herzegovina
Albania

=]

] 12 18 24
Age Standardised Rate (European) per 100,000

= [ncidence Maortality




p53+ p16+ Bcl2+ MYC+ EGFR+ RAS+ Hsp27+ Stat3- Notch-

Oncogenes synergy, Aneuploidy, Chromosomal deletions to
complex aberrations (translocation chr, isochr, chr
amplification), Apoptosis resistance, Clonal expansione

DEXAMATOLOGIA BRESCIA



Fattori genetici

* Next-generation
sequencing, have
increased the
opportunities for the
discovery of inherited
germline high- (CDKN2A
and others),
intermediate-, and low-
risk susceptibility genes
and somatic genes.

e (Hill VK et al 2013)
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Genetic alterations in RAS regulated pathway in Acral
Lentiginous Melanoma

Joan Anton Puig-Butillé'2, Celia Badenas ', Zighereda Ogbah?, Cristina Carrera'=, Paula
Aguilera' 3, Josep Malvehy'3, and Susana Puig'3

Abstract

Studies integrating clinicopathological and genetic features have revealed distinct patterns of
genomic aberrations in Melanoma. Distributions of BRAF or NRAS mutations and gains of
several oncogenes differ among melanoma subgroups while 9p21 deletions are found in all
melanoma subtypes.

In the study, status of genes involved in cell cycle progression and apoptosis were evaluated in a
panel of 17 frozen primary acral melanomas.

NRAS—mutations were found in 17% of the tumours. In contrast, BRAF mutations were not
found. Gains of AURKA gene (20q13.3) were detected in 37.5% of samples. gains of CCND/
gene (11ql3) or TERT gene (5p15.33) in 31.2% and gains of NRAS gene (1p13.2) in 25%.
Alterations i 9p21 were 1dentified in 69% of tumours. Gains of 11ql3 and 20q13 were mutually
exclusive: and 1pl3.2 gain was associated with 5p15.33.

Our findings showed that alterations in RAS related pathways are present in 87.5% of acral
lentiginous melanomas.

DEXAMATOLOGIA BRESCIA
Exp Dermatol. 2013 February : 22(2): 148-150.



v" BRAF (B-Raf proto-oncogene, serine/threonine kinase)

Mutations of the BRAF gene
in human cancer

Helen Davies'>, Graham R. Bignell' %, Charles Cox', Philip Stephens'?,
Sarah Edkins', Sheila Clegg', Jon Teague', Hayley Woffendin',
Mathew J. Gamett’, William Bottomley', Neil Davis', Ed Dicks',
Rebecca Ewing', Yvonne Floyd', Kristian Gray', Sarah Hall',

Rachel Hawes', Jaime Hughes', Vivian Kosmidou', Andrew Menzies',
Catherine Mould', Adrian Parker', Claire Stevens', Stephen Watt',
Steven Hooper’, Rebecca Wilson®, Hiran Jayatilake®, Barry A. Gusterson®,
Colin Cooper®, Janet Shipley®, Darren Hargrave’, Katherine
Pritchard-Jones’, Norman Maitland®, Georgia Chenevix-Trench®,
Gregory J. Riggins'®, Darell D. Bigner'’, Giuseppe Palmieri',

Antonio Cossu'”, Adrienne Flanagan'’, Andrew Nicholson'*

Judy W. C. Ho'", Suet Y. Leung'®, Siu T. Yuen'®, Barbara L. Weher'’,
Hilliard F. Seigler'®, Timothy L. Darrow'”, Hugh Paterson’,

Richard Marais’, Christopher J. Marshall’, Richard Wooster'*,
Michael R. Stratton'* & P. Andrew Futreal'
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by genetic means
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Figure 1. Feasibility of identifving genetic variants by risk allele frequency and strength of genetic
effect (odds ratiao)
Most emphasis and interest lies in identifying associations with characteristics shown within

diagonal dotted lines. Adapted from ref. 42.

Finding the missing heritability of complex diseases

Teri A. Manolio1, Francis S. Collinsz_ Nancy J. Coxa_ David B. Goldstein4, Lucia A.

Hindorff5, David J. Hunter® Mark 1. McCarthyT, Erin M. Ramoss, Lon R. Cardons, Aravinda

Chakravartig, il;dy H. Chom, Alan ‘Fd Gutu'rlacher1, August1ige Kong“, L%onid Kruglyal«.1 2,

Elaine Mardis '~, Charles N. Rotimi ', Montgomery Slatkin '~, David Valle”, Alice S. T 1 ]
Whitbemore16, Michael Boehnke”, Andrew G. Clark13, Evan E. Eichler19, Greg Gibsonzo, n ! z “ A fﬂlﬂ‘j‘ 33 !s‘j‘
Jonathan L. Hainesm, Trudy F. C. Mackayzz, Steven A. McCarroII23, and Peter M.

Visscher2! Nature. 2009 October 8; 461(7265): 747-753.
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Sunny Holidays before and after Melanoma Diagnosis Are
Respectively Associated with Lower Breslow Thickness
and Lower Relapse Rates in Italy

Sara Gandini', Esther De Vries?, Giulio Tosti3, Edoardo Botteri', Giuseppe Spadola3, Patrick

Maicanrnannsal Chiara MavéinaAlid Aviarm l~ra~rccean2 Diaryr Evancrace~~ Carviit~~i4 Eadavica RaldAini3 Ermilia

Figure 2b. Group 1, at diagnosis:

Percentages of very thick CM (Breslow>4mm) by weeks of sunny holidays Figure 3a. Group 1, at diagnosis: Breslow thickness by UV exposure indicators
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MELANOMA SURVIVAL

NE

Sunny Holidays before and after Melanoma Diagnosis Are Avoidance of sun exposure is a risk
Respectively Associated with Lower Breslow Thickness factor for all-cause mortality:
and Lower Relapse Rates in Italy

results from the MISS cohort Pelle
Sara Gandini", Esther De Vries?, Giulio Tosti®, Edoardo Botteri', Giuseppe Spadola, Patrick

Maisonneuve', Chiara Martinoli*, Arjen Joosse?, Pier Francesco Ferrucci*, Federica Baldini3, Emilia G . L| N d qV| St’ 20 13
Cocorocchio?, Elisabetta Pennacchioli®, Francesco Cataldo®, Barbara Bazolli', Alessandra Clerici’,
Massimo Barberis®, Veronique Bataille®®, Alessandro Testori**
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Figure 4b. Group 2, during follow-up: Cumulative incidence for melanoma recurrence by sunny holida
|
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Avoidance of sun exposure as a risk factor for major causes
of death: a competing risk analysis of the Melanoma in
Southern Sweden cohort

® P. G. Lindgvist', E. Epstein?, K. Nielsen®, M. Landin-Olsson®, C. Ingvar® & H. Olsson®
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: . . . . loumnal of Internal Medicine, 2016, 260 375-387 e — . . . i
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Fig. 1 Probability of death by sun exposure habits in a competing risk scenario. Upper three graphs show death ) 1
categorized into CVD, cancer and other faccording to time in years since study inclusion). Bottom three graphs show relative 0514‘ B lﬁ!jA
contribution to death by sun exposure habits jaccording to time in years since study inclusion).



ANTICANCER RESEARCH 34: 2735-2744 (2014)

Decreased VDR Expression in Cutaneous M elanomas as

M arker of Tumor Progression: New Data and Analyses
ANNA A. BROZYNA! WOJCIECH JOZWICKI! and ANDRZEJ T. SLOMINSKI?2
"Department of Tumor Pathology and Pathomorphology, Oncology Centre, Prof. Franciszek tukaszczyk Memorial
Hospital, The Ludwik Rydygier Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland;

2Department of Pathology and L aboratory Medicing and 3Division of Dermatology,
Department of Medicine University of Tennessee Health Science Center, Memphis, TN, U S A.
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Distribution of cytoplasmic and nuclear VDR levels in normal skin and MM.
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Avoidance of sun exposure as a risk factor for major causes
of death: a competing risk analysis of the Melanoma in
Southern Sweden cohort

® P. G. Lindgvist', E. Epstein?, K. Nielsen®, M. Landin-Olsson®, C. Ingvar® & H. Olsson®
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PCB e inquinanti organo clorurati

e Association with plasma levels of PCB
congeners and organochlorine pesticide
residues: OR=7.02 (95% Cl: 2.30- 21.43)

Interraticnz] Journal of Cancer

Plasma levels of polychlorinated biphenyls and risk of
cutaneous malignant melanoma: a preliminary study

Richard P, Gallagher™™?, Amy C. MacArthur®, Tim K. Lee™™*, Jean-Philippe Weber®, Alain Leblanc®,
I. Mark Elwood®, Marilyn Borugian®™, Zenaida Abanto® and John |. Spinelli*-
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UVA vs UVB (at equally erythemogenic doses) cancerogenesis in
MOHOdEIphiS domestica (Gray Short-tailed Opossum). ( Ley 1997 )

UVvB

SSC 4%  71% <0.001

CMM 22%  31% >0.05
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The bimodal etiology of melanoma. Melanomas in young population
may have other causes than UV radiation while melanomas in older
population may have a predominantly UV cause (Liu 2012)

Other cause(s) LV cause
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Somatic Activation of KIT in Distinct Subtypes
of Melanoma
John A. Curtin, Klaus Busam, Damiel Pinkel, and Boris C. Bastian
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ALBINI E MM

 Review di 124 tumori da
89 pazienti albini
residenti all” equatore.

e 70SCC
* 63 BCC

e 1 MM
(acrolentigginoso)

Kiprono SK, 2014.
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