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Embryonic origin of melanocytes

■ Neural crest migration

Knecht AK and Bronner-Fraser M. Induction of the neural crest: a multigene 
process
Nature Reviews Genetics 3: 453-461, 2002.  

http://www.nature.com/nrg/journal/v3/n6/full/nrg819.html
http://www.nature.com/nrg/journal/v3/n6/full/nrg819.html
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Cancer=Anaplasia to an embryonic behavior



Melanocytes

Intraepidermal melanocytes



Origin of melanocytic tumors

Bastian BC. The molecular pathology of melanoma: an integrated taxonomy of 
melanocytic neoplasia. Annu Rev Pathol. 2014 Jan 24; 9:239-71.



Melanocitos

Ascending and descending 
melanocytic tumors

Bastian BC. The molecular pathology of melanoma: an integrated taxonomy of 
melanocytic neoplasia. Annu Rev Pathol. 2014 Jan 24; 9:239-71.
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Dysplastic nevus syndrome



Melanomas and 
atypical nevi

Descendents 
from a 
germline 
mutation?



■ 630 cases—Negative FISH
◆ 489 (78%) benign
◆ 91 (14%) ambiguous
◆ 50 (8%) malignant



Ki-67/MelanA IHC
Proliferative rate



Ki-67/MelanA--Melanoma



Ki-67/MelanA—Benign nevus



Quantification of RNA

■ Two companies
◆ Myriad (myPath)
◆ Castle Biosciences (DecisionDX)



Myriad



Castle Biosciences (DecisionDx)



Castle Biosciences (DecisionDx)

DNA Sequencing



Movement of melanocytes in the 
epidermis
■ Normal movement

◆ Embryogenesis
◆ Repigmentation (vitiligo), recurrent, over 

a scar
■ Melanoma in-situ





Neural crest migration

■ Cadherins
■ Integrins
■ Matrix metalloproteases
■ IgCAM family



Molecular 





Developing a model for in-vitro 
migration of melanocytes. 

■ Co-culture of melanocytes and 
keratinocytes.
◆ Proliferation and movement.
◆ Molecular mechanisms
◆ Agents that induce or suppress movement



Co-culture in-vitro model

Melanocytes

Keratinocytes



Co-culture in-vitro model





Melanocytes Keratinocytes

Matrigel





Malignant melanocytes
(SKmel28)







Malignant—SKmel28GFP



Malignant—SKmel28GFP

Puromycin 



.



Minimal interaction of the cells.   



Matrigel required





Matrigel—In process of testing 
components
■ Laminin
■ Beta-NGF
■ Nidogen-1/Entactin
■ Heparan sulfate

■ Collagen IV—No interaction



Molecular 



Benign melanocytes
(PIG1 cell line) 

Immortalized with HPV E6 and 
E7 genes



PIG1





Malignant melanocytes move 
more than benign melanocytes

Benign Malignant



Co-culture Media

■ Keratinocytes (HaCaT)—DMEM or EMEM 
with 10%FBS

■ Melanocytes (Malignant)—EMEM10%FBS
■ Melanocytes (Benign)—HAM F10, 

7.5%FBS, Isobtyl-methylxanthin, PCN, 
sodium orthovanadate, cholera toxin, PMA 
(PIG1 media)

3:1  EMEM10%FBS:PIG1





Plans for the Co-culture Model

■ Define movement and interaction
◆ Transfer or melanosomes (endocytosis?)

■ Testing of agents
◆ Inhibit
◆ Stimulate

■ Understanding cell-matrix (environment)



Stimulation of Pigmentation

■ Piperine
◆ Black pepper
◆ Unknown mechanism

⧫ Inhibition of CYP3A4,  P-glycoprotein 
y “enzymes”

⧫ Important in the metabolism and 
transportation of molecules.



Types of melanoma

■ Lentigo maligna—chronic sun—face/neck
■ Superficial spreading--sunburns
■ Nodular—sunburns
■ Acral lentiginous—hand/foot—dark skin



Lentigo Maligna (Melanoma in-situ)



Lentigo Maligna (Melanoma in-situ)
A malignant but benign tumor



Lentigo Maligna (Melanoma in-situ)

“Debulk” specimen
At Mohs surgery

Not the surgical margin



Lentigo Maligna (Melanoma in-situ)
(Added to existing squamous cell carcinoma IRB of 

Molly Kulesz-Martin)

Punch biopsies (2 mm)



Fresh tissue--MIS-LM—2 cases 
and normal control tissue
■ Electron microscopy

◆ Morphology
◆ Immunomorphological

■ Establish cell lines
■ Frozen (OCT) specimen
■ Pathology specimen



Fresh tissue--MIS-LM—2 cases 
and normal control tissue
■ Electron microscopy

◆ Morphology
◆ Immunomorphological

■ Establish cell lines

The only source of
fresh tissue from
melanoma





Laser microdissection for DNA/RNA 
analysis—3 cases then expand



Laser Microdissection



What are we going to find?

■ A single oncogenic mutation driving 
proliferation and movement?
◆ CCN1/DDR3?
◆ Upstream regulatory genes?
◆ The “Usual players” in melanoma?



Utility

■ New treatments (topical)
◆ Mechanism or to stop (or stimulate) 

movement and proliferation of the 
melanocytes.  

■ Development of agents that promote 
movement for repigmentation. 

■ Development of tests that can distinguish 
good MIS from bad MIS.
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