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Skin structures

Benign, Malignant

Melanocytes
Pigmented spindle cell nevus, Conjunctival nevi

Other
Cutaneous myxoma, Non neural dermal granular cell tumour,
Superficial acral fibromyxoma, Extramammary Paget disease

_{ 70 tumour types
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Striated Muscle Rhabdomyosarcoma

Adipose tissue

Nerve (& neuroectoderm) Spindle cell/pleomorphic lipoma, Pleomorphic Liposarcoma

Solitary Circumscribed Neuroma, Perineurioma, Epithelioid schwannoma,

Epithelioid MPNST, Cellular neurothecoma, Cutaneous Ewing sarcoma

Apocrine and Eccrine sweat glands
Poroma, Syringoma, Hidradenoma, Mixed tumour, Myoepithelioma,

Arteriole Syringocystadenoma papilliferum, Hidradenoma papilliferum, Tubular apocrine
Glomus t Angiolei Myoperi Myofib Epithelioid Angiomatous  Venule . . . ! ; ; .
omus tumour, Angloleiomyoma, yoperlcy'toma', yotibroma, Epitheliold Anglomatous adenoma, Porocarcinoma, Microcystic adnexal carcinoma, Endocrine mucin-producing
Nodule, Microvenular/Hobnail/Glomeruloid/Spindle cell/Tufted Hemangioma, Atypical sweat gland carcinoma, Digital papillary adenocarcinoma, Squamoid eccrine ductal
Vascular Lesion . C.utaneous (epithelioid) carcinoma, Eccrine ductal carcinoma, Malignant mixed tumour, Malignant
angiosarcoma, Malignant glomus tumour myoepithelioma, Hidradenocarcinoma, Mucinous carcinoma, Apocrine carcinoma,

Cribriform carcinoma, Polymorphous sweat gland carcinoma
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ALPKT1 hotspot mutation as a driver of human
spiradenoma and spiradenocarcinoma




Spiradenoma

Well demarcated and encapsulated sgli:cary nodule
Intensely basophilic
In the dermis or subcutis
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Dilated blood and lymphatic vessets + lymphs
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Spiradenoma

Two cell types — clear and dark
Clear cells (centre). Dark cells (peripheral)

Ductal differentiation



Low-grade spiradenocarcinoma
%+, Easily mistaken for spiradenoma

# Loss of dual population

1 Monotonous epithelial cells
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Mild-moderate atypia
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van der Horst M. et al, Modern Pathology 2015 | 7




ngh grade splradenocarcmoma

.« Cytological atypia
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Mutational Profile

Benign precursor region

. Cylindroma

. High-grade spiradenocarcinoma

Sample
diagnosis

Low-grade spiradenocarcinoma

Cylindroma-spiradenoma hybrid

Spiradenoma

Coloured bar indicates patient with multiple samples
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W) Check for updates

OPEN |n vitro kinase assay reveals
ADP-heptose-dependent
ALPK1 autophosphorylation
and altered kinase activity
of disease-associated ALPK1
mutants

Diego Garcia-Weber3, Anne-Sophie Dangeard?3, Veronica Teixeira, Martina Hauke?,
Alexis Carreaux?, Christine Josenhans? & Cécile Arrieumerlou®™
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Mutually exclusive genetic interactions and
gene essentiality shape the genomic landscape

of primary melanoma




Primary Melanoma

Incidence Mortality

e

BE<lmm ®1-2mm ®m2-4mm =>4 mm =u Other

Whiteman DC et al, J Invest Dermatol 2015
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Asymmetrical melanocytic proliferation






Mutational Profile

FDR-adjustedp/value @ p<1e-15 @ p<0.001 p<0.01 p<0.05
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Mutual exclusive genetic interaction®
DISCOVER ANALYSIS
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CDKNZ2A PRDM2
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Sample alteration frequency

Canisius et al., Genome Biology. 2016




Samples with gain or loss (%)

Samples with gain or loss (%)

A. Copy number overview for Leeds primary melanoma cohort
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Genome-wide CRISPR Screening
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Melanoma essential genes in copy *
number amplified regions
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Incidence of melanoma subtypes Y

US - European {7 e
descent** : e

%
US - Hispanics** - R L
i *.
Mexico
o )
Peru*(m)
o]

I SR = Soutl Africa

_Melanoma subtvpes Chile

B Acral lentiginous ] Superficial spreading Lentigo maligna melanoma
1 Nodular B Mucosal [1 Others

Ossio R et al, Nature Reviews Cancer 2017



Acral in the nail apparatus
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Mutational Profile

Broit N. et al. PCMR 2021 (N=181 tumours)
- BRAF21%
NRAS 14%
KIT 9%

—> TYRP1 10%



G-Score
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Copy Number Profile

N=83 tumours
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PDX cohort
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BCZCONY

CRISPR Screen
Drug Screen

-> in vivo modelling
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Mucosal melanoma

Can we use cross-species approaches to define new drivers/
explore the biology of the disease?



Comparative genomics of mucosal melanoma

Equine

Mutations/Mb

Human
(n=46)
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Other
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Mutational landscape of sebaceous tumours




ifocal epidermal

connections
By courtesy Dr D. Franck

Sebaceous Adenoma
Well circumscribed,
Symmetrical

Mult




Sebaceoma

Multi-nodular

Basaloid



Sebaceous carcinoma

Extra-ocular &

Peri-ocular.

By courtesy Dr A. Leonard
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Malignant
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Somatic mutations
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Understanding cancer predisposing gene variants at scale




Variants of Uncertain Significance (VUS)
$100M o

=

$10M
Moore’s Law

$1M

$100K

Cost per genome

$10K

Source: genome.gov/sequencingcosts
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Time



MAVE: Multiplex Assay of Variant Effect

Phenotype




Saturation Genome Editing
N S R ST S e e YT
_L

Change DNA
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dsDNA
Modification of the endogenous locus Pathogenic variant
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BAP1: BRCA-associated Protein-1

1
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Ubiquitin

Ubiquitin




Melanoma case-control

Patients

1,977 cases

Pathogenic
VUS

Non-Patients

Comparative
Variant Analysis
Statistics
g
D>
g
........ etc.

784 controls



Analysis of BAP1 in a population ascertained cohort

A total of 30 variants were identified

T613M
T613A
Y418C
R150C V409L 59966
SA:intron 3-4 A130V S292C E406A R548H AB44V
N344H E406V  p5igw
R264T
S98R|K120E | ‘ H3|47T-|BM P618fs
BARD1 | | NLS
P153S Y401E A574V R728H
E406K

1AA 729AA



Downloaded Oct22

Conflicting interpretations 69

Benign 45
Likely benign 632
Uncertain significance 868
Likely pathogenic 53

Pathogenic 173

Enormous challenge for clinical management



BAP1: S98R. A clinical example

ar R R W
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Family with Serine 98 to Arginine (S98R) variant



BAP1: S98R. A clinical example

- Amino acid position 98

Histidine (H)

BAP1: R114H Human
UCHL5: E113H
Mouse
Cow
o Armadillio
Arginine (R) Elephant
BAP1: S98R Opossum
UCHL5: S95R
Platypus
Chicken
| Asp179 | Frog
o Zebrafish

Catalytic Triad of UCHLS5 shown in mesh:
Cys(C)88, His(H)164 and Asp(D)179



BAP1-associated histopathology

nucleated melanocytes

Multi-
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Intranuclear pseudo




BAP1: S98R. A clinical example

No:
Multi-nucleated melanocytes

No:
Intranuclear pseudoinclusions




Function base-by-base
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Results

SGE of BAP1

Variant change between Day 4 and Day 21
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stop_gained 1
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Variant Distribution for Different Mutational Consequences
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BAP1: A clinical example

Benign

Disruptiv¢_=_06_

S98R is depleted in SGE assay, consistent with HA-Ub-VME assay
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seems directly linked to viability (SGE
assay)



Familial melanoma

*10-15% (1 in 20 patients) of all melanoma patients
have familial melanoma

* Melanoma predisposition genes
» <10 predisposition genes known

» Patients & relatives at risk may lack indication for genetic
counselling

e POT1-associated germline mutations = The wide spectrum of POTT gene variants correlates
] ] . with multiple cancer types
increased risk for familial melanoma

UF20 AF1

! W
OO % # —O

CMM x6 (50) Astrocytoma (65)  Prostate (80) CMM*
Brees 65 CLL, lung (85) POT1 loss-of-function variants predispose to

i <> %w c‘(o) <5 i <> ‘ ‘ ‘ familial melanoma

Carla Daniela Robles-Espinoza, Mark Harland, [...] David J Adams &
WT CMM x8 (30) CMM x2 (35) CMM (40) CMM (80) CMM (60)

Oriol Calvete, Pablo Garcia-Pavia, Fernando Dominguez, Gaelle Bougeard, Kristin Kunze, Andreas
Braeuninger, Alex Teule, Adriana Lasa, Teresa Ramon y Cajal, Gemma Llort, Victoria Fernandez, Conxi

Lazaro, Miguel Urioste  ppature genetics

European Journal of Hi  Explore our content ¥ Journal information v

CMM*
Brain (60)*

Uterus (40)

nature > nature genetics > letters > article

Published: 30 March 2014

Tyr89Cys Small m’,',:ng 50) Splice-acceptor Splice-acceptor
Tyr89Cys variant variant
v W@ v Potrony, M. et.al. (2015) Ann Transl Med.
CMM (25) CMM x4 (50) Wong, K. et al. (2019) JAMA dermatology.
Tyr89Cys Splice-acceptor

variant Image: Rogers, H.W. et al. (2006) Arch



SGE - Dropout of different
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Change in cell death day 4 vs day 21

Published: 30 March 2014
POTlIloss-of-function variants predispose to familial
melanoma

Carla Daniela Robles-Espinoza, Mark Harland, ... David J Adams =~ + Show authors

Nature Genetics 46, 478-481(2014) | Cite this article

Investigation of conformational dynamics of
Tyr89Cys mutation in protection of telomeres 1
gene associated with familial melanoma
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