Brief Report

Check for
updates

https://doi.org/10.5021/ad.2018.30.4.496

Feasibility of IMP-3 as an Invasiveness Marker for Acral
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Dear Editor:

Distinguishing acral lentiginous melanoma (ALM) from ac-
ral nevi during diagnosis is challenging, but diagnostic ac-
curacy is important because the therapeutic strategies for
these diseases differ'"®. growth
mRNA-binding protein 3 (IMP-3) is expressed in some ma-
lignancies, including malignant melanoma (MM).
Therefore, we investigated IMP-3 expression in a spectrum
of melanocytic lesions, including acral nevi, dysplastic ne-
vi, Spitz nevi, ALM, and metastatic MMs in Korean
patients. We assessed the utility of IMP-3 as a diagnostic
and invasiveness biomarker for distinguishing ALM from
benign nevi in acral lesions.

Biopsied and surgically resected melanocytic tumor sam-
ples obtained between January 2001 and October 2014
from 239 subjects were retrieved from the Departments of
Dermatology and Pathology at Dong-A University Hospital.
The samples included benign melanocytic nevi (n=24)
not located in acral areas, dysplastic nevi (n=16), Spitz
nevi (n=18), acral nevi (n=75), in situ MM (n=20), pri-
mary ALM (n=72), and metastatic MM (n=14). All cases
were diagnosed by a dermatopathologist using standard
criteria. Hematoxylin and eosin-stained slides were exam-
ined to confirm the diagnosis, and representative sections
were selected for immunohistochemistry (IHC). The study
was approved by the Institutional Review Board of Dong-A
University Hospital (IRB no. DAUH 18-084).

IHC was performed on 5- #m formalin-fixed, paraffin-em-
bedded tissue sections using a mouse monoclonal anti-
body against IMP-3 (clone 69.1; Dako, Carpinteria, CA,

Insulin-like factor-I1

USA). Tissue sections were deparaffinized using estab-
lished procedures”®. Slides were mounted using an aque-
ous medium and viewed using a Nikon Eclipse E600 light
microscope (Nikon, Tokyo, Japan) equipped with an
Olympus DP70 digital camera (Olympus Corp., Tokyo,
Japan). For the negative control, the primary antibody was
replaced with 5% fetal bovine serum.

IMP-3 expression was independently evaluated by two
dermatopathologists. The proportion of tumor cells pos-
itive for IMP-3 was recorded as diffuse positive (>50%),
focal or heterogeneous (10% ~50%), and trace (<10%).
Cytoplasmic staining intensity was recorded as negative,
weak, moderate, or strong according to previous re-
ports”®. When scores differed between investigators, the
slides were re-evaluated under a multi-headed microscope
until a consensus was reached.

Statistical analyses were performed using Statistical
Package for Social Sciences (version 18.00; SPSS Inc.,
Chicago, IL, USA). Categorical variables were analyzed
using Pearson’s chi-squared test and Fisher’s exact test,
and continuous variables were analyzed using a one-way
analysis of variance and Student’s t-test. p<0.05 was con-
sidered significant.

IMP-3 expression results for the 239 melanocytic neo-
plasm samples are summarized in Table 1. IMP-3 pos-
itivity was observed in less than 10% of lesion cells of one
acral nevus, one dysplastic nevus, and two Spitz nevi. Of
20 in situ MM, IMP-3 was detected in <10%. Expression
was detected in 10% ~50% of tumor cells in eight (40%)
and four (20%) MM samples. IMP-3-positive cells were ar-
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Table 1. Proportion and intensity of tumor cells stained with IMP-3 in melanocytic lesions

Number and percentage of tumor cells

expressing IMP-3

Number and percentage of IMP-3
staining intensity scores

Variable
0 <10 10~49.9 50~90 >90 IM.P._3 Negative =~ Weak Moderate  Strong
positive
Benign 24 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 24 (100) 0 (0) 0 (0) 0 (0)
melanocytic
nevus (n=24)
Acral nevus 74 (98.7) 1 (1.3) 0 (0) 0 (0) 0 (0) 1 (1.3)* 74 (98.7) 1 (1.3) 0 (0) 0 (0)
(n=75)
Dysplastic 15 (93.8) 1 (6.2) 0 (0) 0 (0) 0 (0) 1 (6.2)** 15 (93.8) 1 (6.2) 0 (0) 0 (0)
nevus (n=16)
Spitz nevus 16 (88.9) 2 (11.1) 0 (0) 0 (0) 0 (0) 2 (11.1)*** 16 (88.9) 1 (5.5 1 (5.5) 0 (0)
(n=18)
MM in situ 8 (40) 8 (40) 4 (20) 0 (0) 0 (0) 12 (60) 8 (40) 8 (40) 2 (10) 2 (10)
(n=20)
ALM (n=72) 2 (2.8) 17 (23.6) 15 (20.8) 20 (27.8) 18 (25) 70 (97.2) 2 (2.8) 14 (19.4) 31 (43.1) 25 (34.7)
Metastatic MM 0 (0) 0 (0) 3 (21.4) 6 (42.9) 5 (35.7) 14 (100) 0 (0) 2 (14.3) 5 (35.7) 7 (50)
(n=14)

Values are presented as number (%). IMP-3: insulin-like growth factor-Il mRNA-binding protein 3, MM: malignant melanoma, ALM:
acral lentiginous melanoma. *p<0.001, compared with ALM. **p<0.001, compared with ALM. ***p<0.001, compared with ALM.

ranged as isolated single cells or rare small aggregates
(Fig. 1). Seventy of 72 (97.2%) ALMs expressed IMP-3.
Expression was observed in <10% and =10% of tumor
cells in 17 (23.6%) and 54 (76.4%) ALM samples, res-
pectively. IMP-3 expression in ALM differed significantly
from that in benign, acral, dysplastic, or Spitz nevi (p<0.001
individually and in combination) (Fig. 1). Eight (40%),
eight (40%), two (20%), and two (20%) in situ MM sam-
ples exhibited negative, weak, moderate, and strong stain-
ing, respectively (Table 1). For ALMs, 14 (19.4%), 31
(43.1%), and 25 (34.7%) samples were scored as weak,
strong, and moderate, respectively. One acral, one dys-
plastic, and one Spitz nevus exhibited weak expression
and a single Spitz nevus exhibited moderate expression.

IMP-3 expression differed significantly between ALMs and
benign melanocytic neoplasms with or without dysplastic
features. Most ALMs (73.6%) expressed IMP-3 in =10%
of tumor cells, and most ALMs (77.8%) presented moder-
ate or strong IMP-3 expression. Conversely, acral nevus
samples showed no or little IMP-3 expression. These re-
sults are consistent with those of previous studies indicat-
ing that a melanoma diagnosis, rather than a melanocytic
nevi diagnosis is appropriate when IMP-3 is detected.
Pryor et al.” demonstrated that IMP-3 is expressed in ma-
lignant melanoma, but not in benign nevi, even when dys-
plastic features are present. Additionally, Yu et al.’
showed that IMP-3 expression differs significantly between
non-desmoplastic melanomas and benign, dysplastic, or
Spitz nevi. IMP-3 expression differences between acral ne-

vi and ALM are helpful for distinguishing between the
two. However, 80% of in situ MM were negative or weak-
ly positive for IMP-3, and in cases with no IMP-3 ex-
pression, in situ MM cannot be ruled out. Therefore, strong
IMP-3 expression favors a melanoma diagnosis when the
differential diagnosis of a melanocytic tumor includes ac-
ral nevus, dysplastic nevus, and Spitz nevus. We suggest
that IMP-3 staining is a useful invasiveness marker for
ALM differentiation with acral nevi.

IMP3 overexpression might contribute to local invasion of
ALM. Differences in staining intensity in ALM are thought
to be related to tumor depth. Sheen et al.”'® reported that
IMP-3 expression is correlated with thick and high-grade
tumors and predicts poorer overall, melanoma-specific, re-
currence-free, and distant metastasis-free survivals. Patients
with a tumor thickness of <4.0 mm and positive IMP-3
expression had a significantly worse melanoma-specific
survival than that of patients without IMP-3 expression.
The association between IMP3 overexpression and worse
disease-specific survival also suggested that IMP3 has an
oncogenic role.

IMP-3 may regulate the stability of high-motility group
AT-hook-2 (HMGA2) mRNA, which encodes a non-his-
tone chromatin-binding protein associated with melanoma
invasion'®. IMP-3 may interact with HMGA2 to activate
migration and invasion pathways, which could induce the
highly malignant phenotype observed in clinical speci-
mens. Further targets should be investigated to elucidate
the mechanism by which IMP-3 promotes MM formation
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and invasion.

Our study had some limitations related to its retrospective
design. First, a single ethnic group was considered.
Second, the Spitz and dysplastic nevi sample sizes were
small. Third, our IHC staining results were interpreted sub-
jectively, based on a non-standardized measure of intensity.
Lastly, although our results suggest that IMP-3 is an in-
vasive marker in melanoma, long-term survival data were
not evaluated. Therefore, large prospective studies may be
useful to identify additional predictive features among
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Fig. 1. Comparison of acral nevus with early acral lentiginous
malignant melanoma. (A) Acral nevus, negative (B) acral nevus,
weak (C) ALM, weak (D) ALM, moderate, and (E) ALM, strong
(H&E, x200). ALM: acral lentiginous melanoma.

Caucasian, African, and Asian patients with ALM and oth-
er benign melanocytic nevi.
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tion of keratinocytes'. TFFD is thought to be prevalent in
clinical practice, but it has been often ignored due to un-
awareness and indifference to the disease entity. Herein,
we introduce a case of TFFD, which occurred on the ante-

Dear Editor:

Terra firma-forme dermatosis (TFFD) is an idiopathic be-
nign skin disorder characterized by a dirty appearance of
brownish pigmentation resulting from incomplete matura-
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