Advancing Inflammation, Arthritis and Oncology Disease Research with MMP
Fluorescent Imaging Probes
Are you Finding it Difficult to Obtain Physiologically Relevant Timepoints for your Oncology,
Arthritis or Inflammation In Vivo Models?
The ability to monitor and visualize biological targets, pathways, and processes in the context of the living system is crucial in
preclinical research. Imaging agents such as MMPSense® NIR fluorescent probes may be just what you need to keep your research
programs moving forward.

What are MMPs?
Matrix metalloproteinases (MMPs) are calcium-dependent, zinc-containing endopeptidases that contribute to the homeostasis of many
tissues and participate in several physiological processes, such as tissue remodeling, angiogenesis, immunity and wound healing by
degrading the extracellular matrix. While present in healthy biological models, their activation is regulated by multiple levels of control
mechanisms, whereas in models of disease, their unchecked and potentially harmful activation can wreak havoc on essential structural
proteins. Therefore, the ability to differentiate between active and inactive MMPs at the site of disease, and not just detect the
presence of MMPs in general, can reveal distinctive local biology as well as assess therapeutic efficacy
of specific drugs.
The ability to detect and quantify active MMPs in vivo in normal as well as abnormal activation of MMPs can indicate the progress
and severity in many disease-related processes including:
• Cancer, tumor metastasis, angiogenesis
•	Cardiovascular remodeling, cardiometabolic
disease, atherosclerosis
• Inflammation
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Figure 1. Matrix metalloproteases are active in regions of tissue remodeling, in this case at the site of tumor growth, invasion and vascularization MMPs are highly expressed and active.

How Do MMPSense Fluorescent
Agents Work?
MMPSense near infrared (NIR) fluorescent probes use
a novel patented technology* to visualized active
protease activity. In the intact probe, the fluorophores
are in close proximity and quenched so they do not
emit light (Figure 2a). In the presence of active matrix
metalloproteases, the short substrate sequence or
scaffold is cleaved. This allows the fluorophores to
separate from each other, dequenching, causing the
emission of fluorescence when exposed to excitation
light (Figure 2b).
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Figure 2. MMPSense probe activation. (a) Inactive probe with fluorophores in close
approximation, (b) protease cleavage separates the fluorophores allowing activation.

How is MMPSense Used?
Here we show two case studies demonstrating possible
applications of MMPSense fluorescent probes.

Case Study 1
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Arthritis

Monitoring Arthritis Progression and Treatment
In Vivo Using MMPSense 680
In models of arthritis including immunization with collagen
or systemic injection of anti-collagen antibodies; edema,
inflammation and an anti-collagen immune response
leads to tissue and bone destruction in the joint, routinely
monitored by paw swelling changes. Currently, the efficacy
of potential anti-inflammatory and anti-arthritic therapies is
most often tracked by diminished paw swelling, subjective
clinical scoring and histopathology. Using MMPSense, in
addition to standard measurements, you can non-invasively
detect and monitor early subtle changes in underlying
inflammatory processes, detected through protease activity,
and changes in disease progression and treatment efficacy
align well with histology assessment performed long
after the study is completed. In Figure 3 you can see the
MMP activation in Figure 3a) healthy paw that was mock
challenged (vehicle control) and Figure 3b) collagen treated
paw with developing arthritis 24-hours after administering
MMPSense 680.

Figure 3. MMP activation in healthy and collagen treated mouse paw using MMPSense 680.
Imaged on FMT® 4000 imaging system.

Case Study 2

Tumor Oncology

Monitoring Tumor Development in a Mammary
Fat Pad Model Using Implanted 4T1 Tumor Cells
With MMPSense you can monitor tumor development over
time. Figure 4 shows control untreated mammary fat pad
tumors (control), animals treated with n-acetylcysteine and an
MMP inhibitor (NAC + pan-MMPI) and a group treated with

Control

chemotherapeutic agent Doxycyline. The tumors were
visualized using MMPSense 750 FAST at 12 hours after
probe administration by epifluorescence imaging. Multiple
time points of tumor progression or anti-chemotherapeutic
treatment are possible using these reagents.
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Figure 4. Tumor development and monitoring of implanted Bioware® Brite 4T1-Red-Fluc oncology cells injected in mouse mammary fat pad model. Visualized using
MMPSense 750 FAST fluorescent probe and FMT 4000 imaging system.

Use MMPSense as Part of a Complete
Experimental Solution Package
PerkinElmer provides complete in vivo imaging solutions
including reagents, instrumentation and support expertise that
can help you monitor and design experiments to understand
the progression of diseases and their related processes, or to
evaluate the potential therapeutic efficacy of drugs targeting
the underlying mechanisms involved in disease.

Cat #

Product

Nev10100

MMPSense 645 FAST

Nev10126

MMPSense 680

Nev10168

MMPSense 750 FAST

MMPSense is available in three wavelengths, 645, 680, and
750 nm. MMPSense FAST (Fluorescent Activatable Sensor
Technology), has an improved pharmacokinetic profile with
earlier time points offering higher target specific signal with
reduced background while also reducing the optimal imaging
time after injection.
*Patent 9574085 - Biocompatible N, N-disubstituted sulfonamide-containing fluorescent dye labels.
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