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Molecular Profiling of Noncoding Mutations
Istinguishes Nevoid Melanomas From Mitotically
Active Nevi in Pregnancy
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WHO classification of skin tumors

Melanocytic tumours
Melanocytic turmours in intermittently

suir-exposad skin

Low-CSD melanoma
{superficial spreading melanoma)

Simple lentigo and lentiginous mealanoccytic
naswvus

Junchonal nasvus

Compound nasvus

LCermal nasvus

Dysplastic nasvus

MNaewvus spilus

Special-site naevi (of the breast. axlla, scalp,
and aar)

Halo nasvus

Meyerson naswvus

Recurrent naevus

Deep penetrating naavus

Pigrmentaed epithelioid melanocytoma

Combined naevus, including combined
BAF 1-inacitivated nasvus/melanacytoma

Melanocytic lumours in chronically
sun-exposed skirn
Lenhigo malgna malanoma
Desmoplashc melanoma

Spitz fumours
Malignant Spiz tumour (Spitz melanoma)
Spitz nasvus

Pigmented spindle cell nasvus (Reed nasvus)

Melanocytic tumours in acral skin
Acral melanoma
Acral neevus

4372

B742/0"
8740/0
a87a80/0
8750/0
872770
8720/0

B723/0
87200

8¥20/0
areo/1*

8720/0

8742/3
B745/3

avio/3
a770/0
8770/0

B744/3
8744/0"

Genital and mucosal melanocytic tumours

Mucosal melanomas (genital. oral, sinonasal) 8720/3
Mucosal lentiginous melanoma 874613
Mucosal nodular melanoma 8721/3

Genital nasvus B720/0

Melanocytic tumours ansing in blue nagvus

Melanoma ansing in blue nasvus a780/3

Blue nasvus NOS 8780/0

Cellular blue naevus 8790/0

Mongolian spot

Naavus of lto

Maevus of Ola

Msalanocytic tumours arising in congenital naevi

Melanoma ariging in giant congenital nasvus  8761/3

Congenital melanocytic naevus B761/0°

Proliferative nodules in congenital

melanocytic nasvus 87621
Oicular melsnocytic tumours

Uveal melanoma
Epithelicid cell melanoma 8713
Spindle cell melanoma, type A 8773/3
Spindle cell melanoma, type B B774/3

Conjunctival melanoma
Malanoma NOS g720/3

Conjunctival primary acquired melanosis

with atypia/melanoma in situ B720/2
Conjunctival naevus a720/0
Nodular, nasvoid, and metastatic melanomas

Nodular melanoma g721/3

Naevoid melanoma B720/3

Metastabic melanoma B/20/6
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Nevoid Melanomas
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Nevoid Melanomas
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» Accurate diagnosis of NM and MANP is of great practical

importance not only to reduce the risk of overtreatment or
undertreatment, but also because it is essential if optimal patient

outcomes are to be achieved.

» This study sought to identify differences in clinical,

pathologic,and molecular characteristics between NM and

MANP,which may assist in their accurate pathologic diagnosis.
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& Patients: _ <<

* Department of Tissue Pathology and Diagnostic Oncology at Royal
Prince Alfred Hospital, Sydney.

 NM and melanocytic lesions from women who were either pregnant or
up to 6 weeks postpartum(2003 — 2016).

& DNA Extraction

* Tumor-enriched DNA was extracted from archival formalin-fixed
biopsies using the High Pure FFPET DNA Isolation Kit following the
manufacturer’s protocols (Roche). <‘
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€ Next-generation Custom Amplicon Sequencing <<

* Coding :ARID2, BAP1, BRAF, CDKN2A, EZH2,GNA11, GNAQ, HRAS, KIT, KRAS,

MAP2K1, MAP2K2, NF1, NRAS, PPP6C, PTEN, RAC1, RAF1, RB1, SF3B1, TERIT,
and TP53

° Noncoding AP3D1, ARHGEF18, BLCAP, C160RF59, €DC20, CHCHDZ2, DHX16,

DPH3, ERGIC3, FTH1, HSBP1, KBTBD8,MRPS31, MRPS33, NFKBIE, NSUN6, PES],
RALY, RNF185, RPL13A, RPL18A, RPL29, RPL34, RP514, RPS27, SLC30A6, SMUG1, )

SWI5, SYF2, TERT, UBXNS8, YAE1D1, and ZNF778
€ Sequence Alignment and Variant Calling A
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TABLE 1. Key Clinicopathologic Characteristics of Nevoid Melanomas That Underwent Mutational Analysis

Breslow Dermal
Associated Thickness Clark Mitotic Location Pagetoid Lentiginous Inflammatory Cytologic
Case No. AgelSex  Site Nevus (mm) Level Rate of Mitoses  Symmetry  Regression Spread Proliferation Infiltrate Atypia  Maturation
1 55/female  Left In Mild Absent
shoulder
2 3d4fmale  Right Mild Present
cheek
3 47/female Lefi leg Moderate Absent
4 td/female Right  Dys mal Mild Absent
arm com
5 19/male  Right Moderate Present
lower leg
6 62/male Lefi Com Mild Incomplete
upper
back
7 Bi/ffemale  Scalp Absent 1.5 4 3 Superficial Symmetrical Absent Absent Minimal Absent Mild Incomplete
8 47/male  Right Absent 0.7 3 1 Superficial Mild asymmetry  Absent Absent Minimal Absent Mild Present
anterior and deep
shoulder
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TABLE 1. Key Clinicopathologic Characteristics of Nevoid Melanomas That Underwent Mutational Analysis

Breslow Dermal
Associated Thickness Clark Mitotic Location Pagetoid | Lentiginous Inflammatory Cytologic
Case No. Age/Sex Nevus (mm) Level Rate of Mitoses Symmetry Regression] Spread | Proliferation Infiltrate Atypia Maturation
1 55/female Incomplete 1.5 4 5 Superficial |Mild asymmetry | Absent Minimal Minimal Absent Mild Absent
shoulder and deep
2 34/male Absent 1.8 4 2 Superficial | Asymmetrical Absent Absent Absent Absent Mild Present
and deep
3 47/female Lefi leg Absent 1.5 4 3 Superficial Symmetrical Absent Absent Absent Absent Moderate Absent
and deep
4 6d/female Dwysplastic 1.4 4 3 Superficial Symmetrical Absent Minimal Minimal Minimal Mild Absent
compound and deep
nevus
5 19/male Dermal 1.4 4 4 Superficial Mild asymmetry| Absent Mimimal Minimal Absent Moderate Present
lower leg Nevus and deep
6 62/male Compound 1.5 3 2 Superficial | Symmetrical Absent Absent Absent Absent Mild Incomplete
Nevus
7 B3/female Absent 1.5 4 3 Superficial Symmetrical Absent Absent Minimal Absent Mild Incomplete
8 47/male Absent 0.7 3 1 Superficial ild asymmetry| Absent Absent Minimal Abzent Mild Present
anterior and deep

shoulder
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TABLE 2. Key Clinicopathologic Characteristics of MANP That Underwent Mutational Analysis
Dermal Mitotic

Case No.  AgelSex Sit Diagnosis Rate (/mm®)
9 19/female Vul ombined nevus 3

10 27/female Right ombined nevus 2

11 27/female Mid stern Dermal nevus 3

12 27/female Lower a mpound nevus 2

13 31/female Abdo mpound nevus 2

14 33/female Right mpound nevus 1

15 31/female Ba mpound nevus 2

16 33/female Right fo mpound nevus 1

17 27/female Right mpound nevus 3

18 30/female Abdo mpound nevus 1

19 39/female Left fo
20 32/female Right f

_

mpound nevus
Dermal nevus 2
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TABLE 2. (continued)

Pagetoid Lentiginous Inflammatory Cytologic
Location of Mitoses Symmetry Regression Spread Proliferation Infiltrate Atypia
Superficial and deep Symmetrical bsent Absent

Superficial only Mild tchy Spitzoid
asymmetry population
Superficial and deep Symmetrical bsent Minimal
Superficial and deep Symmetrical bsent Mild
Superficial and deep Symmetrical bsent Absent
Superficial Symmetrical bsent Absent
Superficial and deep Symmetrical sent Absent
Superficial and deep Symmetrical bsent Absent
Superficial and deep Symmetrical bsent Absent
Superficial Symmetrical bsent Absent
Superficial Symmetrical bsent Absent
Superficial and deep Symmetrical bsent Absent
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Alteration impact
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@ The diagnosis of NMs and MANP remains challenging in both clinical and
histopathologic practice. | {
€ In our cohort of MANP lesions, the most common reason for biopsy was a change
in the size or pigmentation of a preexisting nevus: This is in line with other studies
that have long concluded that pregnancy can induce a range of skin changes,
including color variation, growth, or altered dermoscopic features of nevi.
® The investigators found no chromosomal copy humber changes in any of the $
mitotically active nevi, but there were consistent aberrations of chromosome 6
and/or 11 in the NM group.
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€ There was also only 1 case of MANP with an HRAS mutation and a passenger "
mutation in BAP1 (case 20). In contrast to our findings, HRAS mutations are not <{
commonly reported in conventional nevi but are noted in up to 25% of Spitz nevi.
4 many recent studies have assessed the utility of TERT mutation detection to aid in
the diagnostic and prognostic assessment of melanocytic lesions.
€ We recognize several limitations to our study. Ours was a small cohort and quality
tissue was only available for a limited number of histologically suitable cases for $

molecular analysis. Follow-up was limited.
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€ In our study of NMs and MANP, NRAS was the most common <{

mutation in NM and was present in the majority of cases .

€ Noncoding mutations were largely restricted to NM, including
TERT mutations that were present in the majority of NMs and
absent in MANP. Noncoding mutations and copy humber

alterations were also rare in MANP.

€ NGS analysis may have a potential ancillary role.







