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llveal melanoma: Natural History

©

Metastasis

50%

Incidence: 8-10 per million each year

Primary treatment:

Brachytherapy
Enucleation

Brain: 3 (1.7%)

Lungs: 44 (25.1%)

Liver: 154 (88%)

Bone: 27 (15.4%)

Other: 39 (22.3%)

Lymph node: 28 (16%)

Gastrointestinal: 2 (1.1%)

Cutis/Subcutis: 18 (10.3%)

Jochems A, et al. Cancers. 2019; 11(7):1007
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Why accurate prognostication matters

Clinical trial
referrals

Patient counselling

Risk-based
planning of
screening for
NEENENES

|dentification of
new therapeutic
target
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RISK OF DISTANT METASTASISY

Low risk:
Standard follow- * Class 1A?
up for affected * Disomy 3
eyetuv * Gain of chromosome 6p —
* EIF1AX mutation
and * T1 (AJCC) (See ST-1 and ST-2)
« Spindle cells
Systemic imaging Medium risk:
£ blood tests « Class 1B?
based on risk * SF3B1 mutation
stratification by * T2 and T3 (AJCC) (See ST-1 and ST-2) >
genetic testing® « Mixed histology
£ tumor size and (spindle and epithelioid cells)
histology
(at presentation)¥ High risk:
* Class 2%
* Monosomy 3
» Gain of chromosome 8q
* BAP1 mutation
* PRAME expression S —
* T4 (AJCC) (See ST-1 and ST-2)
« Epithelioid cells
» Extraocular extension
* Ciliary body involvement

SYSTEMIC IMAGING BASED ON RISK STRATIFICATION

* Imaging to evaluate signs or symptoms
as clinically indicated

* Consider surveillance imaging®® every
12 months

* Imaging to evaluate signs or symptoms
* Consider surveillance imaging®®

every 6-12 months for 10 years,

then as clinically indicated

* Imaging to evaluate signs or symptoms
* Consider surveillance imaging®®
every 3-6 months for 5 years,
then every 6-12 months for years 6-10,
then as clinically indicated

Clinical trials

33The most frequent sites of metastasis are liver, lungs, skin/soft tissue, and bones. For patients

who elect to have surveillance imaging, options include: contrast-enhanced MR or ultrasound of

YRisk stratification to determine the frequency of follow-up
should be based on the highest risk factor present.




Risk factors for metastasis

“ 2 Choroid | + AJCCpT stage
= P Ciliary body
| 'Y Grade (cell type)

Epithelioid (G3)  Spindled (G1)

Mixed (G2)
N Histopath:
Clinical | * Epithelioid cell type
Tumour basal.dlameter e Vascular lakes
Tt.Jrnour thlcl'<ness * ECM loops
 Ciliary body involvement * High mitotic count
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Predicting metastasis: Molecular karyotyping

Image courtesy: Dorothy Hung CHW

Chromosome microarray
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Monsomy 3
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BAP1
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Predicting metastasis: Gene expression profiling
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Gene expression profiling (GEP): mRNA
Class 1: better prognosis
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Rare Tumor Project of The Cancer Genome Atlas (TCGA

In 2017, Robertson et al published the results of the YCGA project

Comprehensive, integrated, multiplatform molecular analysis of 80
primary UM

Mutations, genomic copy number alterations, transcriptomic and
methylation profiles and associated clinicopathologic data were
analyzed for all

Four molecularly-distinct groups of uveal melanoma were identified

Genomic landscape of Primary UM
The Cancer Genome Atlas (TCGA) Data Cancer cell vol. 32,2 (2017): 204 -220



TCGA classification
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Simplified TEGA

Editorial

Table 1. Overview of Types of Uveal Melanoma and Corresponding Chromosome Aberrations

A B C D
mRNA class 1 1 l 2
Chromosome aberrations Infrequent Infrequent Frequent Frequent
Chromosome 3 Diisomy 3 Diisomy 3 Monosomy 3 Monosomy 3
Chromosome 6 Extra 6p Extra 6p
Chromosome 8 Normal 8q Partial extra 8q Extra 8q Extra 8q (multiple)
Inflammation None None Some Much
Prognosis Favorable Late metastases Unfavorable Unfavorable

Jager et al 2018; simplified and suggested the use of
The A, B, C, and D classification to avoid confusion between the numerical classification used in
both the Cancer Genome Atlas (TCGA) and the commercially available test (GEP classification).

St Vincent's Hospital Sydney



Validation of TCGA

Genetic features and outcome of uveal melanoma in 658 patients based on The Cancer Genome Atlas ("

Classification of A, B, C, & D

The Cancer Genome Atlas (TCGA) Class

A B C
Mutational profile
Chromosome 3 Disomy 3 Disomy 3 Monosomy Monosomy 3
3
Chromosome 8 Disomy 8q gain 8q gain 8q gains
8q (multiple)
Prognosis per TCGA[19,20]
Estimated outcome Favorable Late Unfavorable Unfavorable
etastases Shields et al;
2019

St Vincent's Hospital Sydney



Aims of our study

* Determine the clinical utility of the TCGA classification in day to day clinical
practice

e Robertson et al TCGA
e Simplified TCGA

* Modified TCGA

e BAP 1 IHC correlation with chromosomal alterations

St Vincent's Hospital Sydney



Cohort characteristics

Retrospective case study (5 years: 2017-2022)

Genetic testing
e Age(years): Mean: 62; range- 17 to 94 * SNP array: 134

e Sex: Female: 98; Male: 116 * Missing info: 80 (37.38%)

 Patients from both Sydney and * Insufficient DNA/cells for SNP array:
Melbourne 43 (53.75%)

* Total cases: 214 * No abnormality detected: 14 (17.5%)

 HPE analysis: 214 * Not performed: 23(28.75%)

e BAP 1 IHC: 154 resulted

@ St Vincent 's Hospital Sydney



Biopsy and eye-preserving

Trans-vitreal CHrncal Diagnoss
Diagnostic A)
Decision making
Enucleation submitted
fresh to pathology
Fresh tumour
Zg:ansi—sderal B) Lm
. re-plaque e
M u |t| Ste p Post enucleationin OT 26:::::“ € C)
processing of \

UM samples bﬁ
at Sydpath Cytoogy

FFP FFP
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Methods

e BAP1 status by immunohistochemistry (retained or aberrant)

* Comparative Genomic Hybridisation:

 Thermo Fisher Cytoscan 750 (pre 2020)

* |llumina 850 (post 2020)

St Vincent's Hospital Sydney



Site of primary tumour; Sample type

TREATMENT

iridectomy Brachytherapy
1%

Primary Tumour Location
160

120 Exenteration
1%

120
100

Indocycletomy

3%

&

20 . Enucleation
. — 39%
Choroid Ciliary Body Iris
Primary Location

ispital Sydney



Overview of UM subtypes

Copy number
alterations

Status of
chromosome 8q

Disomy 3 / 6p gain

Diploid gain

amplification

Gene alterations EIF1AX SF3B1/SRSF2

GEP
TCGA SCNA
classification
Suggested unified
classification
Prognosis favorable unfavorable

"Molecular Characteristics of Uveal Melanoma: Insights from the Cancer Genome Atlas (TCGA) Project” by Bakhoum et al., 2019

St Vincent's Hospital Sydney



TCGA classification

ROBERSTON ET AL TCGA

Unclassifiable
27%

10%

36%

Unclassifiable features:

e D3+D8 with multiple chromosomal aberrations
e Homodisomy

D3+ D8 with BAP1 aberrant

D3 with aberrant BAP1

M3 with retained BAP1

* D3 with multiple 8p gains

* Loss 3p with 8q gain

e Gain 3p with 8q gain

D3+ D8 without 6p gain

M3 with loss 8p, gain 6p, loss 6q

St Vincent's Hospital Sydney



Simplitied TCGA; Jager et al

Unclassifiable
43%

JAGER ET AL

14%

28%

Unclassifiable features:

e D3 with multiple whole 8q gains (majority)
* Gain 8p

* D3 with 6p gain + Loss 6q
e Subclonal M3

e Partial M3

* Segmental loss 3p

e Subclonal loss 3q

* Gain 3p alone

e M3alone

e M3 with partial 8q gains

St Vincent's Hospital Sydney



Chromosomal change in chr. 3 and 8 alone; Shields et al

SHIELDS ET AL

Unclassifiable
23%

20%

e Subclonal M3

e Partial M3

* Loss 3p alone

* Loss 3g alone

* Segmental loss 3p
12% e Subclonal loss 3q

e M3 alone

* M3 with loss 8p

M3 with D8

40%

Unclassifiable features:

St Vincent's Hospital Sydney



BAP| mutation in UM

BAP1 is a de-ubiquitinating enzyme
(DUB) found in the nucleus

Degradative Non degradative
signal ubiquitin signal Gene-specific activator complex

High or low expression

%-7" 1

Tumor suppression

Target gene

Melanocytic phenotype loss
Loss of differentiation

BAP1 germline mutations: 20% of familial cases of UM (Rai et al. 2017).

* Somatic BAP 1 mutations-
poor prognosis UM

* Loss of BAP 1 gene
expression can be
documented well with IHC

St Vincent

's Hospital Sydney



BAP | mutations in TCGA
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FOXATM1, E2ZF1

| Hypoxia
: - | DDR
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' BANCR, LINCOO152 TEEF;”"'“‘
ATM, MYCIMAX/MIZ I
_ HIF1a, JAK/STAT | TMYC

| MAPK/PI3K
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Differential Poor-Prognosis
Molecular Programs
in Setling of BAFPT Aberrancy

Robertson et al studied BAP1 mutations through DNA and RNA sequencing
BAP1 mRNA expression: significantly higher in SCNA clusters 1 and 2 (D3) than in SCNA clusters 3 and 4 (M3)

Identified BAP1 alterations in 85% of M3-UM
BAP 1 IHC was not done

Poor prognosis A

Poor prognosis B

St Vincent's Hospital Sydney



BAP | status by [HC
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6 (9.5%)
36 (70.5%)

M3 54 (85%)
6 (11.7%)
Total 63

Of 214 in cohort, BAP1 IHC was conclusively resulted in 154 (72%)
Discordant BAP 1 :24%

St Vincent's Hospital Sydney



Clinical Utility: Current TCGA limitations

Applying original —too complex

Unclassifiable:
* TCGA:27%
e Simplified TCGA: 43%
* Modified TCGA: 23%
Clinical prognostication in unclassifiable remains unanswered

Group D variability: (10%/14%/5%): High variability- Risk stratification remains
challenging

BAP 1 IHC useful and practical, not included

Discordant BAP1 IHC — difficult clinical decision making

All modalities not available in all centres, not feasible in all specimens

St Vincent's Hospital Sydney



Conclusion

* Genetics of UM is a rapidly advancing field

* Large panel NGS - new variants identified, clinical significance
evolving

* Further refinement of prognostication is necessary

St Vincent's Hospital Sydney
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