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CDK4 (DCS-13)
Well-differentiated liposarcoma is a malignant, non-metastasizing tumor that can 
present with similar histological characteristics as benign lipoma lesions and has 
a higher recurrence rate.  The CDK4 protein is frequently overexpressed in well-
differentiated liposarcoma due to gene amplification of the 12q13-15 chromosomal 
region that harbors the CDK4 gene, but amplification and subsequent overexpression is 
rarely observed in lipomas.  Due to CDK4 protein expression differences between these 
lesions, anti-CDK4 antibody can be used in an immunohistochemistry panel as an aid 
in the differential diagnosis between well-differentiated liposarcoma and lipoma.1,2,3
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INSM1 (MRQ-70)

Insulinoma-associated protein 1 (INSM1) is a transcriptional factor with a zinc finger 
DNA-binding domain that is involved in neuroendocrine cell differentiation as a 
transcriptional repressor.1 INSM1 expression has been observed during embryonic 
development in the cerebellum, spinal cord, olfactory epithelium, pancreas, and 
gastrointestinal tract;2-4 however, expression in healthy adult tissues is limited 
to neuroendocrine cells. INSM1 is over expressed in neuroendocrine neoplasms 
including carcinoids, small cell carcinomas, and neuroendocrine carcinomas. This 
helps in identification of neuroendocrine tumors and their distinction from other 
lesions, such as adenocarcinomas, which exhibit little to no INSM1 expression.5-6
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MAGEC2 (EP405)
Melanoma-associated antigen C2 (MAGEC2), encoded by the testis cancer gene CT10, 
belongs to a family of proteins that bind E3 RING ubiquitin ligases via a common MAGE 
homology domain.1-3 The MAGE-RING complexes that are formed enhance the activity 
of the ubiquitin ligase binding partners. In vitro studies suggest that MAGEC2, which 
binds to TRIM28, is involved in tumorigenesis through the increased degradation of 
p53.4 In germ cell tumors, aberrant expression of MAGEC2 is exhibited in seminomas, 
but is absent in yolk sac tumor and embryonal carcinoma.5-7
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MDM2 (IF2)
Mouse double minute protein 2 (MDM2) is a gene encoded on the 12q13-14 chromosomal 
sequence.1-5 It encodes for a 483 amino acid residue protein which binds to the amino-
terminal transcription region of p53.2,5  MDM2 has been shown to negatively regulate 
the tumor-suppressor activity of p53 by three mechanisms: Blocking p53 transcription, 
binding to p53 causing it to be exported from the nucleus, and accelerating the destruction 
of p53.1  MDM2 up-regulation has been shown in liposarcoma while being absent in 
lipoma.2,4 Therefore, anti-MDM2 has been demonstrated to be a potentially useful tool in 
distinguishing well-differentiated liposarcoma (atypical lipomatous tumor) from lipoma, 
with the neoplastic cells positive in the former lesion and negative in lipoma.2,4
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PAX-7 (MRQ-69)
The paired-box (PAX) family of proteins are key transcriptional regulators involved 
in early critical development.1 The PAX-7 transcription factor has important functions 
in mammalian myogenesis and early neural development, with a particularly crucial 
role in specification and self-renewal of skeletal muscle tissue.2,3 The expression 
of PAX-7 is highly restricted in normal adult tissues as demonstrated by nuclear 
immunoreactivity only being identified in rare, scattered satellite cells of the skeletal 
muscle and absent in both visceral smooth muscle and cardiac muscle as well as in 
a broad anatomical range of other non-neoplastic tissues. The assessment of soft 
tissue tumors and small round cell tumors is a persistent diagnostic challenge because 
of overlapping morphological features and insufficient molecular characterization in 
these groups of neoplasms. A high frequency of strong PAX-7 nuclear expression has 
been identified predominantly in rhabdomyosarcomas, preferentially in the embryonal 
subtype, and Ewing’s sarcoma, with reactivity being absent in related malignancies 
such as leiomyosarcoma, lymphoblastic lymphoma, neuroblastoma, carcinoid tumor, 
gastrointestinal stromal tumor, and small cell lung carcinoma. Immunohistochemical 
detection of PAX-7 protein can be used as a tool in distinguishing embryonal 
rhabdomyosarcoma and Ewing’s sarcoma from histologic mimics.4,5
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