CRT Licensing Opportunity

MCM Proteins - Screening Markers for Oral Cancer

- MCM based detection of early stage oral cancer from smears of oral mucosa
« Screening markers for early oral squamous cell carcinoma and dysplasia

- Validated screening marker for the early detection of cancer

- Granted US, EP and JP patent on the target antigen

DIAGNOSTICS | Validation

Introduction

MCM or minichromosome maintenance family proteins

are essential for the initiation of DNA replication. They are
present throughout the cell cycle but are down-regulated
following cell cycle exit and differentiation. Research in the
laboratories of Professor Ron Laskey and Dr Nick Coleman
(The Hutchison/MRC Research Centre, Cambridge) has
demonstrated that antibodies against MCMs enable ready
identification of malignant and pre-malignant cells. This has
prompted a clinical application in cancer screening approaches
that rely on the detection of malignant or pre-malignant cells
exfoliated from surface epithelia. Work undertaken in Dr
Coleman’s laboratory has led to the analysis of MCM proteins
as a minimally invasive immunocytochemistry approach for the
detection of oral squamous cell carcinoma and dysplasia.

Background

Oral squamous cell carcinoma (SCC) is the sixth most common
malignancy worldwide, with 75% of cases occurring in the
developing world. There is progression through increasing
grades of epithelial dysplasia to invasive malignancy. Clinical
differentiation of pre-malignant lesions and early SCCs from
benign proliferative conditions is difficult due to non-specific
clinical appearances. An effective method of early detection of
such lesions is therefore urgently required.
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Study Data

A study was undertaken to investigate whether SCCs could

be distinguished from mild dysplasia and benign keratosis by
immunocytochemical analysis of MCM proteins in 101 smears
of oral mucosa. Study data demonstrates that 100% of smears
of normal mucosa, benign proliferative disease and mild
dysplasia contained epithelial cells that were MCM-negative
(Figure 1, A). In contrast 97% of SCC samples contained MCM-
positive cells (Figure 1, B). Taken together, this data suggests
that the values of MCM immunocytochemistry in the analysis
of oral smears is consistent to that for other cytological
samples, such as smears of the cervix, where detection of
MCMs enables dysplastic and malignant cells to be detected
with a high degree of sensitivity and specificity.

Figure 1: MCM immunocytochemistry in oral smears.
Squamous epithelial cells from normal mucosa (A) are negative
when stained with antibodies against MCM. In contrast, a
cluster of cells from an oral SCC (B) are strongly positive for
MCM.
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Commercial Opportunity

Diagnostic products based on antibodies targeting MCM
proteins are currently being developed with commercial
partners for cervical (late stage) and bladder cancer. CRT are
looking for a commercial partner to develop an MCM-based
screening test for the detection of early oral squamous cell
carcinoma and dysplasia. Granted patents (US, EP and JP)
relating to the target antigen and MCM specific antibodies are
available for licensing.
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