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Road Map

AMelanoma molecular classification
AMolecular ancillary testing
AFew Cases



Melanoma

Blackbox




Melanoma

If it Is thin melanoma
(<1 mm):
surgery

Input

Blackbox Output




Melanoma

Thick melanomal/vertical growth phase or metastasis:
surgery + chemotherapy and immunomodulator

Input Output

Blackbox




Melanoma

ADeadliest primary skin tumor
AVery poor prognosis in late stages
AUntreatable disease

APrevious standard care treatment: Qacarbgzine,
interferon-h-H) 3 KA 2K R2asS L]J

AFew patients exhibiting durable response




Molecular arena

AOne of the highest
mutation burden
among cancers (17
mutation per Mb).

A 75% show UV
signature (C>T).




Proposed Melanoma Progression
Clark model

p16/Rb
inactivation Additional hit(s)

BRAF mutation Activation of
Senescence telomerase
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Melanocyte Melanocytic Dysplastic RGP VGP
nevus nevus melanoma  Melanoma

Takataet al., Pigment Cell Melanoma Res. 2010 Feb;23(Tt64



Cl ar kdos Cl-asesef+ Baris Bastian et al.

Superficial spreading melanoma ===, Non-CSD melanoma
Lentigo maligna melanoma w===> CSD melanoma
Acral lentiginous melanoma ~===>  Acral melanoma
Nodular melanoma === X

X ww===)  Mucosal melanoma

X ——  Familial Melanoma

Curtin et al., 2005 Nov 17;353(20):2135-47



Genetically Homogeneo@abgroupdracilitate Therapy
Qratification

ANonCSD melanoma - BRAF

—

ACSD melanoma

AAcralmelanoma - — KIT, NRAS, NF & Cyclin D1
AMucosal melanoma

AFamilial s CDKN2A & CDK4

Maldonado et al.) Natl Cancer Inst. 2003 Dec 17;95(24):1878
Curtin et al.J Clin Onco2006 Sep 10;24(26):4340
Bastian et al., AmBathol 2003 Nov;163(5):176B0.



BRAF/ARAS in Correlation with
UV Mutagenesis

<A
A N-RAS presents a preferentially UV sensitive site & %
Al
A Relationship between UV & BRAF is less well T —
defined




Melanocytic tumors of Uncertain
Behavior X .
a! YOAddz2zdza aSftl y2O0

A Subset of melanocytic tumors cannot be definitively classified as
benign or malignant by morphologic criteria

A Uncertain malignant potentiglover or under treated
AIHC is limited
A Molecular ancillary tests:

1- Genomic copy number change

2- Differential expression pattern ofelectedgenes



Melanoma Nev|

Unstable genome with numerous clonal DNA abnormalities

ASegmental Losses of ANo chromosomal

chs. 6q, 8p, 9p,10p, 10q aberrations

& 11q ASpecific isolated
ASegmental gains @hs abnormality

1q, 2, 49, 5p, 6bp, 7p, (11pgain in spitz nevi)

/9, 8q, 119, 179 & 209



Tests evaluating DNA copy
numbers

AComparative genomic hybridization (CGH)
ASingle Nucleotide Polymorphism (SNP)
AFISH



Cost & TAT

SNP/CGH arrays 1,8002,400 $ 14-21 days

FISH 800-1,200 $ 3-7 days



SNP/CGH FISH

Advantages

Scans entire genome
Positive aberrations are likely significant

(good specificity)

Disadvantages

Technically difficult

Needs tumor enrichment (250% tumor purity)
Cannot be used in thin lesions

No histologic correlation

Can misshanges in subpopulations (low
sensitivity)

Significance of certain abnormalities is not well

established
2-3 weeks

Disadvantages

Evaluates only 5 loci (will miss abnormalities
outside probedoci)

Higher probability of false positive (lower
specificity)

Lack of experience in counting

Tetraploidy

Different cutoff points

Advantages

Technically easier

Doesnot need tumor enrichment

Can be used in thin lesions

Allows some histologic correlation

Will detect focal changes (high sensitivity)
Faster TAT



FISH

AEvaluate for copy number alterations
AOriginal panel:
- Gains: 6p25 (RREB1) & 11913 (CCND1)
- Losses: 6p23 (MYB)
AExpanded panel
- Gains: 8924 (MYC)
- Homozygous loss: 9p21 (CDKNZ2A)



Comparative genomic hybridization
(CGH)

ASensitivity 96%
ASpecificity 98%

AmJPathol 2003 Nov;163(5):17650.



Single Nucleotide Polymorphism
(SNP)

ADeveloped for degraded DNA from FFPE

Aln addition, it provides allele frequency and allow
detection of heterozygosity events



Case #1



Case #1

Al56 SIFNJ 2f R 3IANI LINBasSvydula
lesion on the right cheek. A biopsy was performed
and diagnosed histologically as atypical spitz nevus.
Case Is referred in consultation.
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Diagnosis?

1- Compound spitz nevus

2- Atypicalcompoundspitzmelanocytic tumor favor
benign

3- Atypicalcompoundspitz melanocytic tumoifavor
melanoma

4- Spitzoid melanoma

5- Atypical compound melanocytic proliferation with
deep penetrating like features, cannot R/O
melanoma



HMB45






Ki67 & MART1




Initial Diagnosis

AMarkedly atypical compound melanocytic
proliferation with Spitzoid features, cannot R/O
melanoma



AFISH: Negative for abnormalities



SNP array
Gains of 159 & 16q
Losses: 7p, 9, 10q, 11q, 13, 14, 20p & 22q

ANARanEran IR LRI T — |
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Final Diagnosis

ASpitzoid Melanoma



Favor spitaevus Favor melanoma

- Lack of pagetoid spread - cytologic atypia
- Expression of p16 - Lack of good maturation
- Dermal mitosis
- Lymphoid infiltrate
- Slight increase in Ki67
- No stratification with HMB45



Case #2



Case #2

A39 yearold gentleman presents with pigmented
esion on the right forearm. Patient recalls that the
esion first appeared 1 years ago. At the time was
piopsied and diagnosed as cellular blue nevus.

AOne year later the patient has developed a black
spot within the scar

























Diagnosis?

1- Cellular Blue nevus

2- Atypical cellular blue nevus favor benign
3- Atypical cellular blue nevus favorelanoma
4- Malignant blue nevus

5- Atypicalnevus with features of deep penetrating
nevus







Kr67/Mart-1










Initial Diagnosis

AMelanocytic tumor of uncertain malignant
potential, concerning malignant transformation in
an atypical blue nevus



SNP array
Gains of 6p, 11p, 11q & 20
Losses: 9q, 10p, 11p, 11q, 139 & 21

i

FISH: 6p25 gains in 80% of evaluated nuclei
supporting diagnosis of melanoma




Final Diagnosis

A Melanoma arising in an atypical cellular blue nevus
(Malignant blue nevus)



Case #3



Case #3

A6-year old girl presents with 3.5 cm polypoid tumor
on the inferior medial back present since birth but
showing rapid growth in the last year












