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Road Map 

ÅMelanoma molecular classification

ÅMolecular ancillary testing

ÅFew Cases 



Melanoma



Melanoma
If it is thin melanoma 

(<1 mm):
surgery 



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



Melanoma

ÅDeadliest primary skin tumor

ÅVery poor prognosis in late stages

ÅUntreatable disease

ÅPrevious standard care treatment: Dacarbazine, 
interferon- -hнʲ ϧ ƘƛƎƘ ŘƻǎŜ L[-2

ÅFew patients exhibiting durable response 



Molecular  arena
ÅOne of the highest 

mutation burden 
among cancers (17 
mutation per Mb).

Å75% show UV 
signature (C>T).



Takataet al., Pigment Cell Melanoma Res. 2010 Feb;23(1):64-71

Proposed Melanoma Progression
Clark model 



Clarkõs Classification

w Superficial spreading melanoma

w Lentigo maligna melanoma

w Acral lentiginous melanoma

w Nodular melanoma

Boris Bastien et al.

Non-CSD melanoma

CSD melanoma

Acral melanoma

Mucosal melanoma

Familial Melanoma

Curtin et al., N Engl J Med. 2005 Nov 17;353(20):2135-47
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Genetically Homogeneous SubgroupsFacilitateTherapy
Stratification

ÅNon-CSD melanoma

ÅCSD melanoma

ÅAcralmelanoma

ÅMucosal melanoma

ÅFamilial 

BRAF

KIT , N-RAS, NF & Cyclin D1 

Maldonado et al., J Natl Cancer Inst. 2003 Dec 17;95(24):1878-90.

Curtin et al., J Clin Oncol.2006 Sep 10;24(26):4340-6.
Bastian et al., Am J Pathol. 2003 Nov;163(5):1765-70.

CDKN2A & CDK4



BRAF/N-RAS  in Correlation with 
UV Mutagenesis

ÅN-RAS presents a preferentially UV sensitive site

ÅRelationship between UV & BRAF is less well 
defined 



Melanocytic tumors of Uncertain 
Behavior

ά!ƳōƛƎǳƻǳǎ aŜƭŀƴƻŎȅǘƛŎ tǊƻƭƛŦŜǊŀǘƛƻƴέ 
ÅSubset of melanocytic tumors cannot be definitively classified as 

benign or malignant by morphologic criteria

ÅUncertain malignant potentialςover or under treated

ÅIHC is limited

ÅMolecular ancillary tests:  

1- Genomic copy number change

2- Differential expression pattern of  selected genes



Melanoma
Unstable genome with numerous clonal DNA abnormalities 

ÅSegmental Losses of 
chs: 6q, 8p, 9p,10p, 10q 
& 11q

ÅSegmental gains of chs: 
1q, 2, 4q, 5p, 6p, 7p, 
7q, 8q, 11q, 17q & 20q

Nevi

ÅNo chromosomal 
aberrations

ÅSpecific isolated 
abnormality 

(11p gain in spitz nevi)



Tests evaluating DNA copy 
numbers

ÅComparative genomic hybridization (CGH)

ÅSingle Nucleotide Polymorphism (SNP)

ÅFISH 



Cost & TAT

Test Cost  range TAT

SNP/CGH arrays 1,800-2,400 $ 14-21 days

FISH 800-1,200 $ 3-7 days



SNP/CGH FISH
Advantages Disadvantages

- Scans entire genome
- Positive aberrations are likely significant 
(good specificity)

- Evaluates only 5 loci (will miss abnormalities 
outside probedloci)

- Higher probability of false positive (lower 
specificity)

- Lack of experience in counting
- Tetraploidy
- Different cutoff points

Disadvantages Advantages 

- Technically difficult
- Needs tumor enrichment (25-50% tumor purity)
- Cannot be used in thin lesions
- No histologic correlation
- Can misschanges in subpopulations (low 

sensitivity)
- Significance of certain abnormalities is not well 

established 
- 2-3 weeks

- 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

ÅEvaluate for copy number alterations

ÅOriginal panel:

- Gains: 6p25 (RREB1) & 11q13 (CCND1)

- Losses: 6p23 (MYB)

ÅExpanded panel 

- Gains: 8q24 (MYC)

- Homozygous loss: 9p21 (CDKN2A) 



Comparative genomic hybridization 
(CGH)

ÅSensitivity 96%

ÅSpecificity 98%

Am J Pathol. 2003 Nov;163(5):1765-70.



Single Nucleotide Polymorphism 
(SNP)

ÅDeveloped for degraded DNA from FFPE

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



Case #1



Case #1 

Å15-ȅŜŀǊ ƻƭŘ ƎƛǊƭ ǇǊŜǎŜƴǘǎ ǿƛǘƘ ŎƭƛƴƛŎŀƭƭȅ άǎǳǎǇƛŎƛƻǳǎέ 
lesion on the right cheek. A biopsy was performed 
and diagnosed histologically as atypical spitz nevus. 
Case is referred in consultation. 



















MI= 11/MM²



Diagnosis?

1- Compound spitz nevus

2- Atypical compound spitz melanocytic tumor favor 
benign 

3- Atypical compound spitz melanocytic tumor  favor 
melanoma

4- Spitzoid melanoma

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



HMB-45



P16



Ki67 & MART1



Initial Diagnosis

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



ÅFISH: Negative for abnormalities



SNP array 
Gains of 15q & 16q

Losses: 7p, 9, 10q, 11q, 13, 14, 20p & 22q



Final Diagnosis

ÅSpitzoid Melanoma



Favor spitznevus Favor melanoma

- Lack of pagetoid spread
- Expression of p16

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



Case #2



Case #2

Å39 year-old gentleman presents with pigmented 
lesion on the right forearm. Patient recalls that the 
lesion first appeared 1 years ago. At the time was 
biopsied and diagnosed as cellular blue nevus.

ÅOne 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 favor melanoma

4- Malignant blue nevus

5- Atypical nevus with features of deep penetrating 
nevus



HMB-45



Ki-67/Mart-1



P16





Initial Diagnosis

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



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

SNP array 
Gains of 6p, 11p, 11q & 20

Losses: 9q, 10p, 11p, 11q, 13q & 21



Final Diagnosis

ÅMelanoma arising in an atypical cellular blue nevus 

(Malignant blue nevus)



Case #3



Case #3

Å6-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 








