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Uveal melanoma development and progression
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Uveal melanoma development and progression
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Uveal melanoma development
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*  VarRaamsdonlCD et al. Nature. 2009 Jan 29;457(7229)6829
Bauer J et al. Br J Cancer. 2009 Sep 1;101¢5):813
**\/an RaamsdonlCD et al. NEnglJ Med. 2010 Dec 2;363(23):2991

GNAQ = G protein alpha subunit q
GNAa11 = guanine nucleotide binding protein (G protein), alpha11

46% of uveal melanomas with GNAQ mutations*
83% had somatic mutations in GNAQ or GNA11**

-> Activation of MEK-kinase pathway
-> Continuous growth signals




Deregulated pathways inUM: MEK/ERK

AEBO071

o'wmoooocoo 00000
J
| GPOR RORRTS XZ%

@ GNAQ/11
Mutant
£380° GDP

o Inactive

PIP3

PIP2

Hippo

signaling P Inactive

o | N | “YAP
GSK214179/5‘ Lic

GNAQ and GNA11 mutations in uveal melanoma
Alexander N. Shoushtari® and Richard D. Carvajal®



Deregulated pathways inUM - Hippo
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Hippo-Independent Activation of YAP by the GNAQ ) )
Uveal Melanoma Oncogene through a Trio-Regulated Mutant Gg/11 Promote Uveal Melanoma Tumorigenesis
Rho GTPase Signaling Circuitry
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Uveal melanoma development and progression

| Melanoblast |

I Melanocyte |

| Naevus \

Metastasis

GNAQ
GNA11

mutation
mutation

9p21
19p13

UM is a very peculiar cancer:

1. Certain distinctive chromosomal changes

2. Only nine significantly mutated genes

Horsmanet al., 1990
Prescheret al. 1996
Sisley et al. 1997
Scholeset al. 2001
Damatoet al.2007
Ehlers et al., 2005
Onkenet al. 2008
Harbour et al., 2010
Harbour et al., 2013
Lake et al., 2013
Martin et al.,2013
Robertson et al 2017

—80ain
Chr. 6 gain
SF3B1 Chr29g33
EIF1AX ChrX
BAP1 Chr3p21.1
CYSLTR2 Chr13ql4.2
SRSF2 Chrl7g25.1
MAPKAPKS5 Chr12g24.21
PLCB4 Chr20p.3




Loss of one copy of chromosome 3 in UM
predicts poor outcome

Monosomy 3
100 I LA Ll ol Rehck | ilJ
Without monosomy 3 (n=24)

80

THE LANCET

The Lancet, YVolume 347, lssue 9010, Pages 1222 - 1225, 4 May 1996
doi:10.1016/50140-6736(96)90736-9 40 A

Prognostic implications of monosomy 3 in uveal melanoma 20 With monosomy 3 (n=30)

Prescher G, Bornfeld N, Hirche H, Horsthemke B, Jockel KH, Becher R £

Correlation of Cytogenetic Abnormalities with the
Outcome of Patients with Uveal Melanoma

Cancer 1998:83:354i 9

Valerie A. White, m.p.1-23 BACKGROUND. Cytogenetic investigations of choroid and ciliary body melanomas
Jeffrey D. Chambers, m.n3 have revealed that the majority of cases are characterized by recurrent clonal
Paul D. Courtright, prpH? abnormalities involving chromosomes 3, 6, and 8. The authors sought to determine
Wilma Y. Chang, B.Sl:.3 whether these abnormalities were assolciated with outcome.

Douglas E. Horsman, m.o."2 METHODS. Fifty-four patients who underwent enucleation for untreated uveal

melanoma between 1988 and 1996 were subjected to complete cytogenetic anal-



Prognostic significance of UM chromosomal alterations
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Clinical molecular prognostic testing for UM
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Liverpool Ocular Oncology Centre

First ocular oncology service
worldwide to provide routine genetic
testing of UM

FISH on all UM patients treated by
enucleation or local resection

3c (1999)
8c (2000)
8¢ (c-myc) (2001)
6 (2006)
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Clinical molecular prognostic testing for UM

Cytogenetics of Uveal Melanoma
A 7-Year Clinical Experience N=356

Bertil Damato, MD, PhD,' Catherine Duke, BSc, MSc,? Sarah E. Coupland, MBBS, PhD.’
Paul Hiscott, PhD, FRCPath,* Peter A. Smith, MBBS, H
Angela Douglas, BSc, DipRCPath,? Peter Howard, BSc,

1.0

Purpose: Chromosome 3 loss and chromosome 8
death. Since 1999, we have offered cytogenetic analysis
study correlated our cytogenetic results with clinical anf

Design: Nonrandomized case series.

Participants: Three hundred fifty-six patients witl
chromosome 8.

Methods: Tumor diameter was measured by echod
loops, and mitotic rate were determined histopathologi
using centromeric probes for chromosomes 3 and 8 and
Service Cancer Registry, which notified us of any de:
Kaplan-Meier analysis.

Main Out M : i ific mort|
features as well as correlation between cytogenetic vari|
tive index.

Results: The patients had a mean age of 61.9 yeal
chromosomes 3 or 8 in 42%, chromosome 8 gains in 11
These correlated with ciliary body involvement (P<0.0
diameter (P<0.001), epithelioid cellularity (P<0.001), clcf
exceeding 4/40 high power fields (P<0.001). By the stu
multivariate analysis showed the most significant facto
(P<0.001), and epithelioid cellularity (P = 0.004). A pf —_— -

Kaplan-Meier analysis showed that 5-year metastatic d A: 3C & 8q
melanoma (Pl<19) to 66% in 100 patients with high-gral B: 3c & 8q+

Conclusion: Cytogenetic analysis of chromosomed
tality after treatment of uveal melanoma but mustbeig | === -- C:3c-& 8q
Ophthalmology 2007;114:1925-1931 © 2007 by the Anj

D: 3c- & 8g+
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Cytogeneticsof uvealmelanoma: a #ear clinical experience.
DamatoB, Duke C, Coupland SE, et al.: Ophthalmology. 2007 Oct; 114(10)311925




Multiplex ligation-dependant probe amplification (MLPA)
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MLPA-based prog

nostication in UM
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Julie Sitbring,* and Sarab E. Coupland®

Puaross. To evaluate multiplex lgation dcpeadent probe am-
piibcation (MLPA) of uveal mctanoma as  prodictive (ool for

Multiplex Ligation-Dependent Probe Amplification of
Uveal Melanoma: Correlation with Metastatic Death

Bertil Damato,' Justyna Dopierala,* Annelies Klaasen,* Marcory van Difle*

The main risk factors for metasass in Uvesl melanoma
Include tarpe hasal diameter (LBD) of the tumor, cltary body
ImoRement. extraccular spread. cpithelond ccihitanty cosed
conncctive tiwue kops. high mitotic rate. and certain kano

are consdered fogether Wil gaias in 8q as well 25 Cnical
stage and histologsc grade of malignancy_ (nvvst Opbebaimol
Vi Sci. 2009503048 3058) DOL10.1167/A0vs 083165

A PProsimstcly 0% 1o S0% of uveal metanomas are fatl

tpi Particularty those inv
13,6, a0d &

The most importnt chromosomal sboomally sssocisted
With metastatic death ts monosomy 3, which ususlly iavolves
the lows of an entire chromosome * Gains i chromosome §
als0 ndicate 3 Poor Progaosts and can consist of trisomy K,
isochromasome g, and ad0diions in the CAYC reglon~ Met
astatic mortality aiso corretates with 1 los *

i are asoctated With 3 puod
tsually heing mutually exclusty
since 1 ™
paticnts with uveal mctanoau trested by Jocal fescection of
cnucication. a0d we have used flvonescence in Sty hybridiz
tion (FISH) for this purpose. An udit of 56 paticats showed
2 high comelation between monosomy § and metaatic death
however, in the atwence of monosomy 3, the actuartal Syear
depening
fexpectively on whether of ot there were gains in chromo
some 8" We presumed that this was because of partial dele
tons that were missed by FISH**"* To address this problem.
we developed
Vival progaosss acconling 10 age, sex. chnical Umor sage

Genotypic Profiling of 452 Choroidal Melanomas with Multiplex
Ligation-Dependent Probe Amplification

Bertil Damato', Justyna A. Dopierala®, and Sarah E. Coupland®

Abstract
Purpose: Metastasis from uveal melanoma ! i ly with h
3 loss. We used multiplex ligation-depe (MLPA) to detect 1p.3,6p,
The purpose of this study was to correlate our MLPA
- tastatic death.

ere included if they had a uveal melanoma involving choroid.
factors were analyzed using the chi-square test (without Yates's
180 test, with log-rank analysis for associations with metastatic death.
58 male) had a median age of 59.4 years and a median follow-up of
hrred in a wide variety of combinations. Ten-year disease-specific
10 chromosome 3 loss, 5% in tumors with chromosome 3 loss but
168 tumors showing combined chromosome 3 loss and 8q gain. In
. epithelioid melanoma cytomorphology, closed loops, and high
val as did lack of chromosome 6p gain.

he use of MLPA for routine dl especially if the
genetic data are considered together with clinical and histologie risk factors. We showed a wide variety of
MLPA resuls, which suggests that chromosomal abnormalities in uveal melanoma accumulate in a
variable sequence. Clin Cancer Res; 16(24); 6083-92. ©2010 AACR.
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IOVS, 2009, Jul;50(7):3048-55

Clinical Cancer Research, 2010 Dec 15;16(24):6083-92




Prognostication testing ofuvealmelanoma biopsies
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Damato B, GroenewaldC
Vitreo-retinal surgery (2007)

MLPA*

o 15 Low risk
. 144
12
°_. o e B —— -'—_

Requires 1100ng DNA . | | wSljdaNBa x

*MLPAkitforUM-DEKRA Certified to | SO 13485 standard; wunder tparmitedforrelinival user d
** CPA-Accredited molecular pathology laboratory; internal and external quality assessment

c .
sbevices

directiv



Prognostication testing of uveal melanoma biopsies

Cytospin
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Vitreo-retinal surgery (2007)
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MLPA-based prognostication in UM

~ Molecular Vision

» Biology and Genetics in Vision Research

Mol Vis. 2015; 21: 1-11 PMCID: PMC4316690
Published online 2015 Jan 12

Cluster analysis of multiplex ligation-dependent probe amplification
data in choroidal melanoma

Rhydian Caines,? Antonio Eleuteri,’ Helen Kalirai 2 Anthony C. Fisher, Heinrich Heimann,? Bertil E. Damato,? Sarah
E. Coupland 2 and Azzam F. G Taktak®'
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Cum Survival

Intermediate metastatic risk groups in UM

Genome-wide profiling is a clinically relevant

'~ Molecular Vision

» Biology and Genetics in Vision Research

Mol \iis. 2015; 21: 1-11
Published online 2015 Jan 12

PMCID: PMC4316690

Cluster analysis of multiplex ligation-dependent probe amplification

data in choroidal melanoma

Rhydian Caines,’ Antonio Eleuteri,’ Helen Kalirai 2 Anthony C. Fisher,’
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and affordable prognostic test in posterior uveal

melanoma

Nathalie Cassoux,' Manuel Jorge Rodrigues,? Corine Plancher, Bernard Asselain,?

Christine Levy-Gabriel," Livia Lumbroso-Le Rouic,’ Sophie Piperno-Neumann,
Rémi Dendale,* Xavier Sastre,” Laurence Desjardins,' Jéréome Couturier®
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Subgrouping of UM according to chromosomal alterations

Good prognosis Poor prognosis

Cancer Cell

Integrative Analysis Identifies Four Molecular

A ; r_ 3 _LM...-.... st and Clinical Subsets in Uveal Melanoma
| | Chi 3 oy il
ma [] m Chr g cops m,:r A. Gordon Roberts: on‘-“SJullan Shih Chl istina Ya 5 Ewan A, Gibb Junna Oba,* Karen I_ Mungall,”
pEE Plakdy :ll;llmi:nK:chu;lap strlckK Klmss Miwg '}'ann LA‘fm" dDa"g T“r?M o mlag R han Akbani,
) 0w | e e
[ | - a
N N TE .
. E, T 0 1 [l 4 subgroups (Clusters):
- -
£ | . o, T el _ _ _
s - i ) 1. Disomy 3, partial or total 6p gain
y L 1 . . o .
= s R ) S 2. Disomy 3, 6p gain, partial 8q gains
; n o - . '

80 primary UM samples

3. Monosomy 3, 8qg gain (median 1 extra copy)

4. Monosomy 3, 8q gain
(median 3 extra copies; commonly 8q isochromosome)



Good prognosis
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ns AE', Verdik RM?, Vaal

Ophthalmology. 2016 May; 123(5):1118-28. doi: 10.1016/.ophtha 2016.01.023. Epub 2016 Feb 26,

Uveal Melanomas with SF3B1 Mutations: A Distinct Subclass Associated with Late-Onset

ter J', Eussen B, van Bodeqom A', Paridaens D*, Kilic E¥, de Klein Af; Rotterdam Ocular Melanoma

MobeRN PATHOLOGY (2014), 110
P P —

Clinical significance of immunohistochemistry
for detection of BAP1 mutations in uveal
melanoma

Anna E Koopmans™?, Robert M Verdijk?, Rutger WW Brouwer*, Thierry PP van den Bosch?,

Mike MP van den Berg!?, Jolanda Vaarwater"2, Christel EM Kockx*, Dion Paridaens,
Nicole C Naus!, Mark Nellist?, Wilfred FJ van l]v:.kxanA Emine Kili¢! and Annelies de Klein?

Beitish Journal of Cancer (2014), 1-1 | dor 10.103/bic 2014417

Keywords: BAP1; uveal mefancms metasiass; tssue micosay; immunshistochemetry; sumival progross:

Lack of BAP1 protein expression in uveal

I ma is iated with increased
metastatic risk and has utility in routine
prognostic testing

H Kakirai®', A Dodson', S Faqe’, B E Damato? and S E Coupland’

%0
P ®rc

Livarpool Ocular Oncology Research Group




Loss of nuclear BAP1 protein expression is associated with a poor outcome
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Monosomy 3/nBAP1+ve tumours
represent a subset with better prognosis
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ldentification of chromosoma

Cytogenetics of Uveal Melanoma
A 7-Year Clinical Experience

Bercl Damato, MD, PhD," Catherine Duke, BSc, MSc,?
Paul Hiscott, PhD, FRCPath,* Peter A. Smith, MBB!
Angela Douglas, BSc, DipRCPath,? Peter Howard, B

Sarah E. Coupland, MBBS, PhD.*
FRCPath,* lan Camphell, MD, FRCS

hromosome 3 loss and chromosome 8 gains in uveal melanoma are associated with metastatic

demth S 1908, we heve offoren cytogenetic analysis to patients treated by local resection or enucleation. This
study correlated our cytogenatio results with clinical and histologic predictors and disease-specific mortaity.

ndomiz

Parnclpant-: Three hundred fifty-six patients with uveal melanoma with data on chromosome 3 and

Tumor diameter was measured by echogvaphy Cell type, presence of closed connective tissue

d mitotic rate were in-si was performed

using centromeric probes for chromosomes 3 and 8 and fo Patients were flagged at the National Health

oriios Carter Plcaiy. rioh, nottioe) va. O s ecth. Biadtivs Exhmiee] Gt rknerits arlysie s

ding to clinical, histologic and cytogenetic
sther mortality predictors, including a predic-

lors showed no cytogenetic abnormalities of
S 215, ind both hnormaliies In 273
cular 007),

ctive tissue loops (P(O 00

) patients had died (67 from metastasie). Cox
sal tumor diameter (P<0.001), monosomy 3
dex (Pl) was derived from these variables.
anged from 0% in 84 patients with low-grade
21>26; 95% confidence interval, 53%-80%).
nhances prediction of disease-specific mor-
together with tumor diameter and cell type.
\demy of Ophthalmology.

Genotypic Profiling of 452 Choroidal Melanomas with Multiplex
Ligation-Dependent Probe Amplification

Bertil Damato', Justyna A. Dopierala®, and Sarah E. Coupland®

| alterations in UM

Prognosis of Uveal Melanoma in 500 Cases

Using Genetic Testing of Fine-Needle
Aspiration Biopsy Specimens

Abstract
Purpose: is from uveal occurs almost ith tumors showing chromosome
3 loss. We used multiplex ligati probe (MLPA) to detect chromosome 1p, 3, 6p,
64, 8p, and 8q abnormalities in uveal melanomas. The purpose of this study was to correlate our MLPA
results with other risk factors and metastatic death.
Experlmenml D&Ilgll‘ |’1|wnu were included if lhey hﬂd a uw'ﬂ melanoma involving choroid.

hi-square test (without Yates's

3232833
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High-density genome array is superior to fluorescence in-situ

©2007 Molscslar V

hybridization analysis of monosomy 3 in choroidal melanoma

fine needle aspiration biopsy

Carol L. Shields, MD," Arupa (mngul)u l‘lle 2 Carlos G. Bianciowo, MD," Kivan Turaka, MD,"

Ali Tavallali, MD," Jerry A. Shields,

Purpose: To determine the relationship betweq
testing of uveal melanoma using fine-neede aspiraf
Design:  Noncomparative retrospecive case sef
Participants: _Five hundred pat
Mothoge: g haothe aasiation mopsy was pf
therapy. The specimen underwent genetic analysis
follow-up was obtained regarding melanoma-related

NLOH

Chr 3p_Marker D352406

Tara A. Young,'* Barry L. Burgess,' Nagesh P. Rao,’ Michael B. Gorin,' Bradley R. Straatsma'*
T
'Department of Ophihalmology and Jules Stein Eye Institute: *Jonsson Comprehensive Car [
and Laboratory Medicine. University of California, Los Angeles, CA
Purpose: Using insitu FISH) and high-density single nucl B
ping g we y evaluated 3 status and other chrom H
of choroidal melanomas biopsied by fine needle aspiration (FNAB) -
lethods: Transscleral FNAB was performed in 59 patients (59 eyes) who had a cli =
noma. Biop sed for 3 status by interphase FIS, H
..mummm ‘senomic DNA and RNA apping aay analysis HERFFER
Results: FISH yielded chromosome 3 s 59 (64%) eyes, while high-def? 235252
ehromosome 3 St in 25 of 59 (7304) eyer Mm\mnuw 3 was detected by FISH
density SNP mapping aay data confirmed the finding in 13 of the 15 cases. Futber] (1}

array revealed five additional cases of significant chromosome 3 aberration not detecte
mapping also provided detailed pattems of chromesomal gain and loss on chromosom|
into two groups characterized by either monosomy 3 or chromosome 6p gain.
Conclusions: High-density SNP mapping array was better than FISH in detecting chro
somy in our melanoma samples. More importantly, the mapping arays detected ad
aberration, which suggest specific pathways for eylogenetic rearrangements in chorol
prognostic testing
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Gene Expression Profiling (GEP) in UM

| See related Commentary on page 391 |
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An Accurate, Clinically Feasible Multi-Gene
Expression Assay for Predicting Metastasis in Uveal

Melanoma

Michael D. Onken, Lori A. Worley,

Meghan D. Tuscan, and J. William Harbour
From the Department of Opbthatmology & Visual Sciences
Washington University School of Medicine, St. Lowis, Missouri

Uwveal (ocular) melanoma is an aggressive cancer that
often forms table micr before di-
agnosis of the primary tumor. These micrometastases
later muliiply to generate metastatic tumors that are
resistant to therapy and are uniformly fatal. We have
previously identified a gene expression profile de-
rived from the primary tumor that is extremely accu-
rate for identifying patients at high risk of metastatic

liver in up to half of patients, and the metastatic disease
is almost always fatal ' Improvements in survival are un-
likely to arise from new therapies for advanced metastatic
disease but, rather, from early detection of metastatic
disease at a less advanced stage that is more amenable
to therapy or from adjuvant therapy before detection of
metastatic disease. An accurate test for identifying high-
risk patients would allow for such personalized manage-
ment, as well as for stratification of high-risk patients into
clinical trials for adjuvant therapy. Further, most patients
desire to have accurate prognostic information to allow

themn to make personal decisions regarding their future®

We previously identified a gene expression profile de-
rived from primary uveal melanomas that distinguished
between low metastatic risk (class 1 signature) and high

Poor prognosis
Class 2

Good prognosis
Class 1

e e
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Metastatic risk stratification of patients with UM

GEP

Class 1A: Very low risk, with a 2% chance
of the eye cancer spreading over the next
five years

Class 2: High risk, with 72% odds of
metastasis within five years.

Class 1B: Low risk, with a
21% chance of metastasis
over five years
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Prognostication techniques in UM

Cytogenetics of Uveal Melanoma
A 7-Year Clinical Experience

rah E. Coupland,

F Path,* lan Campbel
HS: Ms

ime 8 gains in uveal melanoma are associated with metastatic
\alysis to patients treatsd by local resection or enucleation. This
ical and histologic predictors and disease-specific mortaliy.

ts with uveal melanoma with data on chromosome 3 and
echography. Cel type, presaris of closed connective tssue

hologically. Fluorescence ybridization was perf
18 and for c-myc. Patients were ﬂagged "t the National Healtn

Genotypic Profiling of 452 Choroidal Melanomas with Multiplex
Ligation-Dependent Probe Amplification

Bertil Damato', Justyna A. Dopierala®, and Sarah E. Coupland®

Prognosis of Uveal Melanoma in 500 Cases
Using Genetic Testing of Fine-Needle
Biopsy Specimens

" Janoma s i ith t

d b (MLPA) to detect chromosome 1p, 3, 6p,
melanomas. The purpose of this study was to correlate our MLPA
tastatic death,

ere included if they had a uveal melanoma involving choroid.
factors were analyzed using the chi-square test (without Yates's
test, with log-rank analysis for associations with metastatic death.

"}58 male) had a median age of 59.4 years and a median follow-up of

Kaplan-Meier analys

melanoma (PI<19) to

Conclusion:  Cyt Cytogenetics

Proportion event-free

rred in a wide variety of mmbmauom 1en -year dumsz specific
lasihu

0 chromosome 8q gain, and 71%
tumors with both these ' N =357
mitotic rate correlated with poor

Conclusions: These results suppd
genetic data are considered togethe
MLPA results, which suggests that
variable sequence. Clin Cancer Res; 1

? Carlos G. Bianciotto, MD, " Kivan Turaka, MD,"

between monosomy 3 and incidence of metastasis after genetic
aspiration biopsy (FNAB).
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Genome-wide profiling is a clinically relevant

melanoma

and affordable prognostic test in posterior uveal Yo 18" Baoms . . G, S 6

Ml Vin, 2007 D 21:132328.%0,

High-density genome array is supel in-situ
choroidal melanoma fine noedie uplr-ﬂon biopsy.
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Ocular Oncology Group
ber 1: Prospective Validation of
Prognostic Assay in Uveal
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Considerations for genetic testing in UM

DNA/RNA vyield
Formalin fixed vs fresh/frozen sample
Technical success

Tumour heterogeneity

a kO DN PRE

Pre- or post-radiotherapy



Biopsy of UM yields prognostic information in most cases

Technical success rate for UM samples tested:
«  GEP classification — 96.9%

«  Chr3 classification by MLPA — 95.2%

49 samples with a technical
success rate of 93.9% for

Pro — T R P W both GEP and MLPA
opti| OB
p and Pathology So o oA Diagnostic Pathology
Martin icinal P
Berti g ©r18IN3l Faper

Comparison of Gene Expression Profiling and Chromosome 3
Analysis by Fluorescent in situ Hybridization and Multiplex
Ligation Probe Amplification in Fine-Needle Aspiration Biopsy
Specimens of Uveal Melanoma

ression profiling in uveal @
a: technical reliability and

n of molecular class with

c characteristics

Klufas M.AZ - Richter E.2 - Itty 5.% - Moreno C.2 - McCannel C.A.% P - McCannel T.A B
— . Lo Wilklnsonz, Kristen M. Oelschlagerz, Trisha M. Poreelz, Robert W. Cook’,
| John F. Stone® and Federico A Monzon'™




Are biopsies representative of the whole UM?

Damato B, GroenewaldC
Vitreo-retinal surgery (2007)

Concordant chromosome 3 results in paired
choroidal melanoma biopsies and subsequent
tumour resection specimens

Sarah E Coupland,’ Helen Kalirai," Vivian Ho,? Sophie Thornton,' Bertil E Damato,*>
Heinrich Heimann?

|Br J Ophthalmol 2015;0:1-7. doi:10.1136/bjophthalmol-2015-307057
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Intraocular biopsy of UM yields Chr 3 results
concordant with larger surgical specimens

Anatomy and Pathology/Oncology

Transvitreal Retinochoroidal Biopsy Provides a
Representative Sample From Choroidal Melanoma for
Detection of Chromosome 3 Aberrations

Mette Bagger,'2 Morten T. Andersen,! Steffen Heegaard,>® Mette K. Andersen,!
and Jens E Kiilgaard?

FFPE Tumour Biopsy

IDS Chromaosome 3
Eve (MLPA)
o7 Biopsy Abn Morm
MLPA Abn 12 1
(m = 163 Morm i) 3
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Genetic heterogeneity of GEP in UM
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The Journal of Molecular Diagnostics

; “olume 12, Issue 4, July 2010, Pages 461-468
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Regular Articles
An Accurate, Clinically Feasible Multi-Gene Expression Assay

for Predicting Metastasis in Uveal Melanoma
Michael D. Onken, Lon A Worley, Meghan D_ Tuscan, J. William Harbour 2 &

Table Z. Analysis of Regional Heterogeneity for Gene American Journal of OphthalmC‘IOgy
Expression Signamune . ; “olume 159, Issue 2, February 2015, Pages 245-256
ELSEVIER
T SV D i it
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Chromosome 3 status in UM taken post-RXT

Spektrum Augenheilkd (2013) 27:286-291

DOI 10.1007/500717-013-0195-0 spektrum der

augenheilkunde

Genetic analysis of uveal melanoma by array
comparative genomic hybridization before
and after radiotherapy

Werner Wackernagel - Lisa Tarmann - Christoph Mayer - Gerald Langmann - Andreas Wedrich

Array CGH successful in all 15 cases.

Time from RXT to biopsy for genetic testing
14 - 879 days.

Results of post-RXT genetic analysis did
not differ from pre-RXT findings.

Anatomy and Pathology/Oncology

Radiation Treatment Affects Chromosome Testing in Uveal
Melanoma

Mehmet Dogrusi}z.] Wilma G. M. Krm:s‘z Sjoerd G. van Duim:n‘3 Carien L. Creutzberg,”

= F ) Ophthalmology
= .}"v, _J:L. “olume 123, Issue 10, October 2016, Pages 2264-2265
Report

Prognostic Biopsy of Choroidal Melanoma after Proton Beam
Radiation Therapy

Rumana N. Hussain MD *, Helen Kalirai BSc. PhD 2, Carl Groenewald MD 7, Andrzej Kacperek PhD ?, R. Douglas
Ermington BSc, FRCR 2, Sarah Ellen Coupland MBBS, PhD 2.2 &, Heinrich Heimann MD. PhD 7, Bertil Damato
MD, PhD - 4

102 patients - Tumour biopsy was
performed up to 20 days after PBR
and analysed by MLPA/MSA

1.04

Disomy 3 (63)
0.81
0.61

Cumulative survival

Micke \’craluim‘l Jaco C. Blecker,! Marina Marinkovic ! Gregorius P M Luytt:n‘] - Mam&omyu:z]
and Martine J. Jager' 02|
» Karyotyping successful in 25% of post RXT tumours; R O T

* FISH successful in 49%.

« Time from RXT to genetic testing 5 — 146 months.
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OHol i sticb6b approach

ENormal life expectancy (Age & sex)

FLarge basal tumour diameter

ECiliary body involvement

FEExtraocular spread

EEpithelioid cell type

t

O

EClosed loops

FEHigh mitotic count

Cancer

- Stagin
EChrom. 3 e

DamatoB, EleuteriA, Fisher AC, Coupland SEgktak AF. Artificial Neural Networks Estimating Survival
Probability after Treatment ofChoroidalMelanoma. Ophthalmology. 2008, Sep;115(9): 1538




Liverpool Uveal Melanoma Prognostication Online (LUMPG-V1

e 60 » years
¢ Female v
arge Ultrasound diameter 121150 v mm

ltrasound thickness 6190 v mm

iliary body involvement* o v
Extraccular extension® N -
fears since treatment 01 v years

Epithelioid cells Yes v
Closed PAS +ve loops. Yes v
Mitotic rata /40
Monosomy 3

Regional lymph nodes

Distant metastasis

First scan 05 v years

Threshald for next scan NA v

Accalerated Failura Time

Kaplan-Msiar

Melanoma Patients General Population

Time (Years)

A i e e e

3a  N: X M: X

0.11 0.20

indicated by an included only in the AFT model and not the Kaplan-Meier model. For the AFT, the size.

Survival: Yeari Year2 Yeard  Yeard
0.9 099 0.98 0.97
0.9 088 078 0.62
0.29

Liverpool Ocular Oncology Research Group
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Stage: 18

YearS  |Year&  |Year7 |Year®  Yeard  |Year 10
0.96 0.95 034 092 092 091
0.59 0.52 0.45 0.40 0.25 0.2t
0.37 0.49 0.57 0.60

www.loorg.org

Artificial Neural Networks Estimating
Survival Probability after Treatment
of Choroidal Melanoma

Dol Do MD, D) Ara Elower, P dochry . Pk, P,
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2654 UM patients:
Training set = 1780
Testset = 874

18 It J. Biomedical Engineering and Technology. Vol. 8, No. 1, 2012
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clinical and genetic predictors of metastasis

Antonio Eleuteri

Department of Medical Physics and Clinical Engincering,
Royal Liverpool University Hospital,

Duncan Building,

Daulby St., Liverpool L7 8XP, UK.

E-mail: antonio.cleuters@gmail.com

Bertil Damato

Ocular Oncology Service,

Royal Liverpool University Hospital,
Prescot St, Liverpool, L7 8XP, UK
E-mail: bertil damato@btinternet com

Sarah E. Coupland

Department of Molecular and Clinical Cancer Medicine,
University of Liverpool

Duncan Building, Daulby Street,

Liverpool, L69 3GA, UK

E-mai: s.¢.coupland@liverpool ac.uk

Azzam F.G. Taktak*

Department of Medical Physics and Clinical Engincering,
Royal Liverpool University Hospital,
15t Floor, Duncan Building,

Daulby St., Liverpool L7 8XP, UK.

Fax: 0151 7065803

E-mail: afgt@liverpool.ac.uk

3653 UM patients:
Bootstrap re-sampling (200x)
Bayesian regularization

www.ocularmelanomaonline.org
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Liverpool Uveal Melanoma Prognosticator Online - Universal Use
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N eW Liverpool Uveal Melanoma Progonsotiator Online (LUMPO) IIT

Protobype for evaluation purposes only

Date:
Lient's Mame:

developments: [ |

Age ¥ _|years Epithelicid cells Wes W
Sex hd Closed PAS +ve loops Ho ¥
Large ultrasound dismeter 0¥ |mm Mitotic rate 01w
Ultrasound thickness 5 W |mm

Mosome 3 loss*

Ciliary body invaly

“Years since reatment 01w

Chramesome By gain®

years First scan 0.5 ¥ |years
- Regicnal lymph nodes* A Time from Melastasis manths.
Distant metastasis® A hd Number needed Lo Scan
-

*Gary

ic data cannot be entered i

Reset I

= rmeded with

Overall mortality after treatment for choroidal melanoma

With Melanoma Without Melanoma

Survival

- HitH
o 1 2 3 4 5 6 T 8 9 10 m m’m

Time (Years)
With = Without K

= Parameters indicated by an asterisk are included for TNM staging only and have no effect on the survival curve

T: 2a MN: X M: X Stage: IIA

Threshald for next scan at:

Survival: Frear 1 frear 2 Trear 3 Prear 4 rear 5 rrear ¥ Prear & [fear 8 rrear 10
v Ut melanoma: (099 0.9 0.98 0.97 0.96 0.94 0.93 0,91 0.90
With Melanoma:  0.99 0.96 0.93 10.90 .67 .82 0.79 0.73
Differ 2 0.01 0.02 0.05 0.07 .00 0.12 0.14 0.1

Dept. of Medical Physics & Clinical Engineering, Royal Liverpoal University Hospital




Ot her new devel opment s:
prognostic and predictive testing in UM

Castle Biosciences Launches Next-Generation Sequencing Panel
DecisionDx-UM Seqg for Uveal Melanoma

New additional test complements Castle s DecisionDx-UM gene expression profile test
Optimized laboratory process allows for reporting of three independent tests from a single biopsy

- Developing Next Generation Sequencing (NGS) Panels for Uveal Melanoma to Detect Copy Number and Singl@ LIVERPX '“
e Nucleotide Variants: Comparing PCR and Hybrid Capture Target Enrichment T e
090 Sophie Thornton!, Helen Kalirai!, lulie Sibbring?, Lisa Olohan?, John Kenny?, ¥uan Lui?, S2m Haldenby?, Christizne Hertz-Fowler? and Sarah E. Coupland! cc&%
V'LD.RG 1 Molecular and Cinical Cancer Medicine, The University of Liverpoal, Liverpoal, Merseyside, United Kingdam, .
L i 2. Centre for Genomic Research, The University of Liverpool, Liverpool, United Kingdom. .8 me Hiah
Sophie Thornton MODERN PATHOLOGY
Altmetric: 6 Citations: 1 More detail »

Original Article Published: 12 January 2018

Combined mutation and copy-number
variation detection by targeted next-
generation sequencing in uveal melanoma

Kyra N Smit, Natasha M van Poppelen, Jolanda Vaarwater, Robert Verdijk, Ronald van Marion,
Helen Kalirai, Sarah E Coupland, Sophie Thornton, Neil Farquhar, Hendrikus-Jan Dubbink,
Dion Paridaens, Annelies de Klein & Emine Kilic &=

t
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Uveal melanoma metastasis

Proliferation
Survival
Angiogenesis

Immortalization
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Genetic characteristics of UM liver metastases

| Melanoblast | | Melanocyte | | Naevus ‘

/7 7

PIGMENT CELL & MELANOMA e oral 2008 Chr. 3 loss
Research Trolet et al., 2009 Chr. 8gain
é?ulcler\::rglit :3122014 Chr. 16 loss
Insights into genetic alterations of liver Luscanet al., 2015

tast. fi I mel i
Conot MeCarty,Helen Kalia,Sash L Lk, McCarthy etal. 2015 | | CNVACQ mutation
Andrew Dodson, Bertil E. Damato and Sarah E. Coupland G NAl l m Utatlon
BAP1 inactivation
SF3B1 mutation

FBXW7 mutation

DOI: 10.1111/pcmr.12433
Volume 29, Issue 1, Pages 60-67




O uM http://www.umcure2020.0rg
CURE
2020

UM Cure 2020:
A Consortium of European experts in Uveal Melanoma

Aim: To combine the efforts of European Centres of Excellence in clinical
ocular oncology and basic research with patient organisations to develop
new therapeutic approaches to treat patients with metastatic UM, and
share this new knowledge efficiently

Project duration: January 2016 — December 2020

For more information please visit www.umcure2020.0rg

@UMCURE2020 @MPNEOcular/Rare 'i u

contact@umcure2020.org

Funded by the European Union’s Horizon 2020 research and innovation programme (Grant #667787)
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A patient centered approach
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Meet the. UM Cure 2020

researchers and-clinicians

UM CURE 2020 is a project funded by the European Union& Horizon 2020 programme to identify
and validate new therapies for the treatment of metastatic Uveal Melanoma.

NOVEMBER 30th University of Liverpool
2018 Liverpool, UK

Meeting for UM patients and their caregivers,
and for clinicians and researchers.

U V e al Learn about current and future

leading-edge uveal melanoma research

M el an O m a Get info on latest treatments and trials

P at | en t S 6 Meet fellow Patients and engage with

growing patient networks

M GEtI n g Catering will be provided. Travel grants

available. Hotel recommendations on request.

This meeting is organised within the @ umecure2020.or
framework of the European project UM -0rg
Cure 2020, aiming at developing new o umcure2020
methods of treatment of UM metastasis.

Eollow us at: o MPNE Ocular / Rare
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