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WHO pathways ïthe genomic landscape of melanoma

WHO Classification of Tumours Editorial Board. Skin tumours [Internet; beta version ahead of print]. Lyon (France): International Agency for Research on 

Cancer; 2023 [cited 2024 May 27]. (WHO classification of tumours series, 5th ed.; vol. 12). Available from: https://tumourclassification.iarc.who.int/chapters/64





Å Benign: 

Å naevus

Å Ex of intermediate lesion:

Å WNT-activated melanocytoma

Å Malignant: 

Å melanoma

WHO Pathway I

WHO Classification of Tumours Editorial Board. Skin tumours [Internet; beta version 

ahead of print]. Lyon (France): International Agency for Research on Cancer; 2023 

[cited 2024 May 27]. (WHO classification of tumours series, 5th ed.; vol. 12). Available 

from: https://tumourclassification.iarc.who.int/chapters/64



WNT-activated deep penetrating/plexiform melanocytoma 

(DPN)

WHO Classification of Tumours Editorial Board. Skin tumours [Internet; beta version ahead of print]. Lyon (France): International Agency for Research on 

Cancer; 2023 [cited 2024 May 27]. (WHO classification of tumours series, 5th ed.; vol. 12). Available from: https://tumourclassification.iarc.who.int/chapters/64







Å Cellular blue naevi

Å Spitz lesions

Å Pigmented epithelioid melanocytomas / PRKAR1A-inactivated 

melanocytomas

Å Melanoma

Potential differential diagnoses



Å HMB45 

Å p16

Å Ki67

Å BRAF

Å PRAME

IHC panel



Å HMB45: diffuse  

Å p16: positive, mosaic pattern

Å Ki67: low

Å BRAF: may be positive (especially if part of a combined lesion)

Å PRAME: ónegativeô

WNT-activated melanocytomas



More lineage-specific markers for WNT-activated 

melanocytoma

Å ɓ-catenin

Å Cyclin D1

Å LEF1



Wnt/ɓ-catenin pathway activation

Raghavan SS, Saleem A, Wang JY, Rieger KE, Brown RA, Novoa RA. Diagnostic Utility of LEF1 Immunohistochemistry in Differentiating Deep Penetrating Nevi 

From Histologic Mimics. Am J Surg Pathol. 2020 Oct;44(10):1413-1418. doi: 10.1097/PAS.0000000000001513. PMID: 32520758





Yeh I, Lang UE, Durieux E, Tee MK, Jorapur A, Shain AH, Haddad V, Pissaloux D, Chen X, Cerroni L, Judson RL, LeBoit PE, McCalmont TH, Bastian BC, de la 

Fouchardière A. Combined activation of MAP kinase pathway and ɓ-catenin signaling cause deep penetrating nevi. Nat Commun. 2017 Sep 21;8(1):644. doi: 

10.1038/s41467-017-00758-3. PMID: 28935960; PMCID: PMC5608693
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Å varying amounts of nuclear staining

Å 41% of DPNs had more than 30% of nuclei stained (Score 3)

Å 33% of DPNs had between 10 and 30% of nuclei stained (Score 2)

Å 24% of DPNs had less than 10% of nuclei stained (Score 1)

Å membranous and cytoplasmic staining present

ɓ-catenin in DPNs

de la Fouchardière A, Caillot C, Jacquemus J, Durieux E, Houlier A, Haddad V, Pissaloux D. ɓ-Catenin nuclear expression discriminates 

deep penetrating nevi from other cutaneous melanocytic tumors. Virchows Arch. 2019 May;474(5):539-550. doi: 10.1007/s00428-019-

02533-9. Epub 2019 Feb 12. PMID: 30756182



ɓ-catenin in other melanocytic lesionsé

Å Spitz (naevi and atypical spitz tumours): 

Å no nuclear staining

Å cytoplasmic staining present

de la Fouchardière A, Caillot C, Jacquemus J, Durieux E, Houlier A, Haddad V, Pissaloux D. ɓ-Catenin nuclear expression discriminates 

deep penetrating nevi from other cutaneous melanocytic tumors. Virchows Arch. 2019 May;474(5):539-550. doi: 10.1007/s00428-019-

02533-9. Epub 2019 Feb 12. PMID: 30756182



ɓ-catenin in other melanocytic lesionsé

Å óBlueô lesions (benign and malignant):

Å no nuclear staining

Å membranous and cytoplasmic staining present

de la Fouchardière A, Caillot C, Jacquemus J, Durieux E, Houlier A, Haddad V, Pissaloux D. ɓ-Catenin nuclear expression discriminates 

deep penetrating nevi from other cutaneous melanocytic tumors. Virchows Arch. 2019 May;474(5):539-550. doi: 10.1007/s00428-019-

02533-9. Epub 2019 Feb 12. PMID: 30756182



ɓ-catenin in other melanocytic lesionsé

Å Pigmented epithelioid melanocytomas :

Å no nuclear staining

Å membranous and cytoplasmic staining present

de la Fouchardière A, Caillot C, Jacquemus J, Durieux E, Houlier A, Haddad V, Pissaloux D. ɓ-Catenin nuclear expression discriminates 

deep penetrating nevi from other cutaneous melanocytic tumors. Virchows Arch. 2019 May;474(5):539-550. doi: 10.1007/s00428-019-

02533-9. Epub 2019 Feb 12. PMID: 30756182



ɓ-catenin in other melanocytic lesionsé

Å Melanomas :

Å mostly membranous staining, some cytoplasmic

Å éoccasionally even nuclear staining 

de la Fouchardière A, Caillot C, Jacquemus J, Durieux E, Houlier A, Haddad V, Pissaloux D. ɓ-Catenin nuclear expression discriminates 

deep penetrating nevi from other cutaneous melanocytic tumors. Virchows Arch. 2019 May;474(5):539-550. doi: 10.1007/s00428-019-

02533-9. Epub 2019 Feb 12. PMID: 30756182



Å Strong, positive cytoplasmic and nuclear staining in DPNs

Å éand in Spitz lesions

Å éand in óblueô lesions

Å éand in PEMs

Å éand in melanomas

Cyclin D1

de la Fouchardière A, Caillot C, Jacquemus J, Durieux E, Houlier A, Haddad V, Pissaloux D. ɓ-Catenin nuclear expression discriminates 

deep penetrating nevi from other cutaneous melanocytic tumors. Virchows Arch. 2019 May;474(5):539-550. doi: 10.1007/s00428-019-

02533-9. Epub 2019 Feb 12. PMID: 30756182
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Å ɓ-catenin

Å assess melanocytes away from epidermis/perifollicular areas, and careful with superficial 

shaves

Å membranous and cytoplasmic positivity can be seen in other lineages

Å Deep, nuclear positivity seen in WNT-activated melanocytomasé

Å ébut nuclear positivity can also be seen in melanoma

Å Cyclin D1

Å positivity seen across other lineages, and is not specific to WNT-activated melanocytomas

Å LEF1

Å Lymphocytes are good internal control, and be aware of interpretation in inflamed lesions

Å Strong, homogenous, deep nuclear positivity seen in WNT-activated melanocytomas

Å Focal positivity seen in other lineages

Summary of WNT-pathway IHC



Some real casesé



Case 1















Case 2










