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CAS-MAP Near-Infrared (NIR) in vivo Fluorescent Imaging Probes 
Instructions for Labeling apoptotic cells in preclinical animal models. 

 

 

Applicable Product Number:   10780 

Quantity:     782 µg, lyophilized 

Molecular Weight:   976.2 g/mol 

Recommended dose:   100-300 nM/kg 

Fluorescence:     Excitation 775 nm (5 nm) / Emission 802 nm (5 nm) 

Expected soft tissue penetration:  9-13 mm 

Suitable detection methods:  Animal imaging, fluorescence microscopy, flow cytometry 

 

 

Figure 1: Absorbance and Fluorescence emission spectra of the near infrared dye. 

 

DESCRIPTION: 

CAS-MAP NIR probes are targeted fluorescence imaging tracers comprised of a caspase recognition 

sequence, a fluoro-methyl ketone (FMK) leaving group and a NIR fluorescent label. FMK-derivatized 

peptides act as effective irreversible inhibitors with no added cytotoxic effects. Because the probes are 

given at low doses, they do not inhibit the process of apoptosis. The probes will preferentially and 
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irreversibly bind to active caspases, causing apoptotic cells to fluoresce. CAS-MAP has been developed 

to enable in vivo visualization and detection of active caspases inside cells, a marker of apoptosis. 

The CAS-MAP  780 near-infrared (NIR) tracer offers major advantages (over visible fluorescent tracers) 

for detecting signals in cells and tissues, including greater imaging depth, higher resolution imaging and 

a higher signal to background ratio than fluorescent imaging.  NIR imaging results in less image artifacts 

and lower false-positives due to minimal auto-fluorescence from absorption of biological molecules in 

the NIR region. 

 

INTENDED USE: 

CAS-MAP NIR in vivo probe provide a simple, accurate, caspase-selective, non-cytotoxic method of in 

vivo active caspase detection. Suitable applications include monitoring therapeutic response in oncology 

models as well as any disease model in which apoptosis is expected to occur, such as cardiovascular 

disease, retinal degeneration, neuronal degeneration, inflammation and embryonic development.  

 

PRINCIPLE OF THE TEST: 

The CAS-MAP NIR in vivo family of products are cell permeant and caspase specific. Once injected, 

CAS-MAP NIR in vivo readily diffuses into and out of cells as they circulate throughout the body. Upon 

encountering active caspases within cells, CAS-MAP NIR in vivo probes form an irreversible covalent 

bond with the reactive portion of their target caspase(s), inhibiting additional enzymatic activity, and in 

the process, tagging each target caspase with a fluorescent label.  

Bound CAS-MAP NIR in vivo remains inside the cell membranes of apoptotic cells, while unbound 

product is removed from non-apoptotic tissue by the circulatory system, kidneys and liver in 

approximately one hour. At this time, tissues are ready for analysis, with no additional staining required.  

Apoptotic cells have more active caspases than control cells, and therefore fluoresce brighter when 

labeled with CAS-MAP NIR in vivo. The NIR fluorescent signal resulting from the bound CAS-MAP NIR 

in vivo probe provides a direct measure of target caspase activity at the time of injection, and can be 

readily analyzed via flow cytometry or fluorescence microscopy.  

CAS-MAP NIR in vivo probes eliminate false positive bias associated with ex vivo processing, and 

provide a true representation of in vivo active caspase measurement as a result of the experimental 

condition. 
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CONTENTS 

 1 vial of fluorescent labeled probe (782 ug per vial), lyophilized 

 1 bottle of 10X Injection Buffer (20 ml) 

 

REAGENTS/EQUIPMENT REQUIRED BUT NOT PROVIDED: 

 High grade anhydrous DMSO (500 μl)  

 Distilled deionized (DD) sterile H2O (injection grade water is recommended) 

 Syringe filter (0.2 μm) 

 Injector (syringe and needle) 

 Tissue extraction and imaging tools (if ex vivo analysis is performed) 

 Fluorescence detection equipment (flow cytometer, fluorescence plate reader, fluorescence 

microscope, or animal imager) 

 

STORAGE AND HANDLING: 

 Upon receipt, store CAS-MAP NIR at -20°C. When stored and handled correctly, CAS-MAP 
NIR is stable until the expiration date.  Note that the product is translucent and may be only 
slightly visible in the vial. 

 Once reconstituted, stock probe can be stored at -20°C for 6 months protected from light. 
Avoid repeated freeze-thaw cycles (no more than 2 is recommended).  

 1X Injection Buffer can be stored at 2-8°C for 1 week or frozen at -20°C and used within 6 

months. 

 

PREPARATION OF INJECTION BUFFER  

 10X Injection Buffer may form a precipitate during cold storage.  If this occurs, warm in a 37°C 

water bath until all crystals have dissolved. Do not boil. 

 Dilute Injection Buffer 1:10 with DDH2O (injection grade water is recommended). 

 Filter 1X Injection Buffer through a sterile 0.2 µm syringe filter or equivalent. 
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PREPARATION OF CAS-MAP NIR 780 

 Reconstitute vial of CAS-MAP NIR with 500 μl DMSO to form stock concentrate. Gently mix or 
vortex to ensure that all material is reconstituted. Tap the vial to ensure that all material is 
dislodged from the cap. Note that the product is translucent and may be only slightly visible in 
the vial. 

 Immediately prior to injection, dilute stock CAS-MAP to desired dosing concentration with 1X 
Injection Buffer. Inject product within 1 hour of dilution; protect from light during handling. ). If  

less than one vial of probe is needed, prepare less CAS-MAP solution and store the remaining 

stock solution in DMSO at -20°C. CAS-MAP probes should not be stored for extended periods 
once diluted in Injection Buffer. 
 
Step 1: Determine amount of µg per animal: 

 (MW in g/mol * Animal Weight in kg) x  (Dose in nmol/kg * (0.001)) = µg per animal 

Step 2: Determine dilution volume: 

 µg in vial/ µg per animal = # animals that can be dosed 

 # animals that can be dosed * 100 µl = total volume 

 Total volume – 500 µl  in vial = amount of 1X injection buffer to add.  

 
 
PREPARING MICE FOR LIVE IMAGING (IF APPLICABLE): 

 Animal hair can block, absorb and scatter light during optical imaging, including light in the NIR 
spectrum.  

 Always remove the fur on and around the areas of the animal that are to be imaged. Depilatory 
creams may be preferred over shaving to avoid skin sores/lesions.  

 Standard rodent mouse chow contains chlorophyll that auto-fluoresces around 700 nm, which 
can interfere with this reagent. Two weeks prior to imaging, it is recommended to switch 
animals to a low fluorescence chow to minimize background auto-fluorescence fluorescence (ex. 
OpenSource Diet # D10001 from Research Diets). 

ANIMAL INJECTION 

 For experimental protocols using animal imaging, take a baseline image of each subject before 
injection of the reagent.  

 Appropriate controls (positive and negative controls for apoptosis) are important to confirm 
that the induction is working as expected. With fluorescent models, a naive control will allow for 
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easier differentiation of signal from background and also allows advanced background 
subtraction with imaging systems. 

 Since the CAS-MAP probes label active caspases inside the cell, it is recommended to optimize 

the experiment so that the CAS-MAP is injected when apoptosis would be expected to occur. 
Unbound tracer is physiologically cleared from the blood stream in approximately 1-2 hours. 
Failure to optimize the injection time point may result in the probe being cleared prior to 
apoptosis occurring. This time point will be variable based on the experimental protocol and is 
recommended to be optimized by each lab.  

 Dose animals with 100-300 nM/kg (for ocular applications, a starting concentration of 100 
nM/kg is recommended).  Inject 100 µl into the tail vein (or other desired intravenous injection 
site) of each animal.  

Note: the injection volume, dose and location can be optimized for each model. CAS-MAP is 
designed for intravenous (or intravitreal for ocular applications) injections and is not optimized 
for injections by any other routes (e.g. intraperitoneal, intramuscular or subcutaneous).  

 Once injected, let circulate for at least 60 minutes. Unbound probe will be physiologically 
cleared from the blood stream in 1-2 hours. Generally, the longer the reagent circulates, the 
lower the background signal, however, some apoptotic cells may be lost due to normal 
biological clearance. The probe will remain inside the apoptotic cell as long as the cell 
membrane is intact. It is important to allow enough time for physiological clearance of unbound 
probe. 

 Animals may be imaged or tissue may be excised for analysis by microscopy or flow cytometry.  

 

ANIMAL IMAGING 

 Choose the appropriate filter set on imaging equipment (775 5  nm  ex / 802 5 nm em). 

 If imaging multiple animals at the same time, use guards between the animals to prevent signal 
contamination from neighboring animals.  

 The optical imaging time may vary between 1-6 hours post injection of the probe, depending on 
area to be imaged. It is recommended to perform an initial time course imaging study to 

determine the optimal imaging time for the experimental model. The CAS-MAP NIR probe 
irreversibly binds active caspases and will not be cleared from the system until normal biological 
clearance of apoptotic cells occurs, or as long as the cell membrane remains intact. 

 For imaging studies where signal is at depth (e.g. heart, lungs, brain), it is suggested that the 
organs be removed upon termination and imaged ex vivo.  
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PREPARATION OF TISSUES FOR EX VIVO ANALYSIS (IF APPLICABLE) 

 Animals may be perfused with paraformaldehyde and sacrificed. 

 Excise the tissue and snap freeze or paraffin embed (be sure not to use methanol during the 
wash). Make thin tissue sections.  

 Tissue may be extracted and cells trypsinized for flow cytometry analysis.  

 You can also prepare the tissues according to your desired protocol, keeping in mind not to use 
any harsh agents or mechanical manipulations that may cause damage to the cell membrane 
causing loss of the labeled caspase during washes.  

 Tissue or cells may also be counter-stained with additional markers and frozen or fixed for 
future analysis. Be sure that the additional markers (e.g. antibodies or dyes) chosen do not 
overlap fluorescence emission spectra. 

 CAS-MAP NIR detects proteolytic activity. Avoid using protease inhibitors in sample 
preparation, as they may interfere with the mechanism of the reagent.  

 
TECHNICAL NOTES 

 CAS-MAP NIR in vivo product is translucent and may be only slightly visible within the vial. 

 CAS-MAP NIR in vivo is very sensitive and detects naturally occurring background apoptosis. 
This is why positive and negative controls are critical for each experiment. 

 The injection location and required amount of CAS-MAP NIR in vivo will vary by experiment. 
Experiments should be performed to determine the amount of reagent that will work best for 
the size of the animal, the target tissue type, and the optimal injection location. 

 CAS-MAP NIR crosses the blood-brain and blood-retinal barrier. 

SAFETY DATA SHEET 

All SDS’s are located online at www.vergentbio.com 
 
CERTIFICATE OF ANALYSIS 

All COA’s are located online at www.vergentbio.com  
 
TECHNICAL SUPPORT 

For technical help or consultation prior to setting up your experiment, please contact us at 1-844-803-
0346 or email info@vergentbio.com. Example data, protocols, FAQs and publications can also be found 
at www.vergentbio.com/resources. 

http://www.vergentbio.com/
http://www.vergentbio.com/
mailto:info@vergentbio.com

