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Applications
This technology is a method of detecting active metalloproteases in biological samples, and has
potential applications as a research tool, drug discovery technique, or diagnostic.

Problem Addressed
Matrix metalloproteases (MMPs) are enzymatic proteins that are important for many physiological
roles in development and adulthood. MMPs are an attractive diagnostic and therapeutic target
because MMP expression and activity is dysregulated in many diseases including cancer,
cardiovascular disease, endometriosis, pre-eclampsia, and arthritis. However, detection of MMP
activity remains a challenge. Current technologies often fail to diﬀerentiate between active and
inactive forms, require large sample sizes, and only detect single MMPs at a time. This technology is
a simple, multiplexed solution to detect MMP activity.

Technology
This technology detects active MMPs using a multifunctional probe that binds selectively to the
active form of many MMPs and facilitates conjugation to a ﬂuorescent tag through a biotin functional
group. The identity of probe-bound MMPs can be detected with commercially available, color-coded
beads conjugated to antibodies against speciﬁc MMPs. Quantiﬁcation of the ﬂuorescence from both
the probe and beads are then compared to standards of known concentration and used to very
accurately determine the concentration of the individual constituent MMPs. The inventors
demonstrate that this technology works on samples from cell culture supernatant, menstrual ﬂuid,
and peritoneal ﬂuid. Additionally, MMP detection is both sensitive and speciﬁc and can accurately
detect MMP-1, -2, -3, -7, -9, -10, and -12 at concentrations as low as 100 molecules per microliter of
sample. Finally, this technology is can easily be multiplexed, and is compatible with high-throughput
screening techniques.

Advantages
Accurate MMP detection with small sample input
Multiplexed, simultaneous detection of MMPs
Highly sensitive and speciﬁc
Simple system using many commercially available reagents
Compatible with high throughput screening for MMP drug discovery
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