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Cutaneous Non-Neural Granular Cell
Tumors Harbor Recurrent
ALK Gene Fusions
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* ALK (predilute; DAKO, Santa Clara, CA),
« S100 (predilute; Leica Biosystems, Buffalo Grove, IL),

« ROS1 (1:20 dilution; Cell Signaling, Danvers,MA)
* NKI/C3 (predilute; BioGenex, Fremont, CA).
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TABLE 1. Clinical Characteristics of NNGCT

Case# Age*[Sex Site Size Clinical Description
] 46/F Left thigh 30mm  Polypoid mass
2 29/F Right knee 8mm  Dome-shaped papule
3 [2/M Left clavicle [0 mm  Pink papule
4 23/F Base of nostril At least Dome-shaped papule
[2 mm
5 31/M Left upper [0 mm  Erythematous,
arm dome-shaped papule
6 21/M Back 65mm  Pedunculated fungating
mass
7 73/F Right lateral 4mm  Firm, pearly, pink
thigh papule
8 SIF Right posterior 7mm  Polypoid papule
neck
9 [ 7/F Dorsal foot At least Plaque-like mass
0.6 cm
10 [1/F Tongue 24 mm  Nodular mass
[1 5d/F Mandible [§mm  Nodular mass
12 5d/F Maxilla 23mm  Nodular mass

*Years of age, unless otherwise specified.
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TABLE 2. Histopathologic, Immunohistochemical, and ALK Fusion Status of NNGCT

Architecture/ Mitoses/ Nuclear Epithelial Epidermal  Erosion/ Grenz NKI-

Case# Morphology 10 HPF Pleomorphism Collarette Hyperplasia Ulceration Zone S100 C3 ALK ALK Fusion

l Nodular, 0 Moderate No No Yes No - + | Moderate] SOSTMI-ALK
circumscribed. +
focal storiform

2 Infiltrative, fascicular 0 Moderate No Yes, slight No No - + Weak + | DCTMI-ALK

3 Nodular, 10 Mild Yes No Yes No - + Weak + | DCTMI-ALK
circumscribed,
syncytial

4 Nodular. 1 Moderate No No Yes No - + Weak + NP
circumscribed,
focal storiform

5 Infiltrative, solid 3 Mild Unknown No Yes Unknown - + - -

6 Nodular, 0 Moderate Unknown Yes Yes No - NP - -
circumscribed, solid

7 Nodular, 1 Mild No No No No - + - NP
circumscribed,
syncytial

8 Nodular, 5 Mild Yes No No No - + - NP
circumscribed, solid

9 Nodular, 3 Moderate No No No Yes - + - NP
circumscribed,
fascicular

10* Nodular, 1 Mild Unknown  Unknown  Unknown Unknown - NP - NP
circumscribed, solid

I1F Nodular, 0 Mild No No No No - + - NP
circumscribed, solid

12 Nodular, 1 Mild No Yes, slight Yes Yes. focal - + - NP

circumscribed. solid

*Tongue.
tCongenital epulus.
HPF indicates high-power fields; NP, not performed.




FIGURE 1. NNGCT with positive ALK immunohistochemistry. Case 1 (A—C), case 2 (D—F), case 3 (G—I), and case 4
(J-L). The tumors had a polypoid or dome-shaped silhouette, and showed variability in morphology ranging
from epithelioid to spindled/fascicular cells. ALK immunoreactivity was moderate (C) or weak (F, |, L).




FIGURE 1. NNGCT with positive ALK immunohistochemistry. Case 1 (A—C), case 2 (D—F), case 3 (G—I), and case 4
(J-L). The tumors had a polypoid or dome-shaped silhouette, and showed variability in morphology ranging
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FIGURE 2. NNGCT with negative ALK immunohistochemistry. Case 8 (A—C), case 9 (D—F), case 10 (G-I, tongue), and case 11 (J-
L, congenital epulis). The tumors had a polypoid or plaque-like silhouette, and showed variability in morphology ranging from
epithelioid to spindled/fascicular cells. The tumors exhibited negative ALK staining (C, F, I, L).



FIGURE 2. NNGCT with negative ALK immunohistochemistry. Case 8 (A—C), case 9 (D—F), case 10 (G-I, tongue), and case 11 (J-
L, congenital epulis). The tumors had a polypoid or plaque-like silhouette, and showed variability in morphology ranging from
epithelioid to spindled/fascicular cells. The tumors exhibited negative ALK staining (C, F, I, L).
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FIGURE 3. S100 and NKI/C3 immunohistochemistry. Representative negative S100 and positive NKI/C3 staining patterns from
case 2 (A, B), and case 3 (C, D). Note S100-positive intraepidermal Langerhans cells, basal epidermal melanocytes, and dermal
dendritic cells (A, C).
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FIGURE 4. ALK gene fusions of NNGCT.
Next-generation sequencing read
piles aligned to the human genome
and visualized using

the Integrative Genomics Viewer. The
rainbow plots show discordant mate
pairs in the tumors. The rainbows
occur in reads that

span the fusion breakpoint, indicating
that portion of the sequence does not
match the human genome at that
location, but the rainbows in each
read pile are identical to each other
because they indicate a precise
sequence which maps to the fusion
partner. A,

Case 1. One set of mates map to
intron 5 of SQSTM1 (NM_003900) on
chromosome 5 and the other
mapping to intron 18 of ALK
(NM_004304) on chromosome 2. B,
Case 2. One set of mates map to
intron 23 of DCTN1 NM_001190836)
on chromosome 2 and the other
mapping to intron 19 of ALK
(NM_004304) on chromosome 2.
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