In vivo bioluminescent imaging of mammary tumor (4T1-luc2) cells using IVIS Spectrum.
1. Cell Preparation:

Caliper provides a range of luciferase expressing cancer cell lines for pre-clinical research in mouse models.

4T1-luc2 is a murine mammary tumor cell line expressing the luciferase gene which can be used as an optical indicator of gene expression or tumorgenesis in vivo.

The cells are provided as a pathogen-free frozen culture which readily grows in standard media with no need for selection markers.
To verify Luciferase activity before injection into the animal a 90% confluent flask is harvested by trypsinization.  
Luciferase activity is measured by dispensing 50,000 cells in a microtiter plate and performing serial dilution.

2. Animal injection
Before injection, animals are anesthetized using 3% isofluorane.
Up to 250,000 cells in PBS are injected subcutaneously into the flank.

For imaging, a total of 150mg per Kg of Luciferin is administered via two injections into the peritoneal cavity.
In this study, animals are imaged 10 minutes after Luciferin injection to ensure consistent photon flux.

3. Animal imaging

After initializing the IVIS system, set the imaging parameters for the experiment.
Up to 5 animals can be maintained in the instrument using the integral anesthetic manifold.

Select field of view for the number of animals being imaged.

Exposure time, f-stop and pixel binning can be optimized based on the expression level of the cell line.  These settings can be changed at any time during an experiment without impacting the quantitative result.
IVIS acquires a photographic image of the animal under white light and a quantitative bioluminescent or fluorescent signal which is overlaid on the image.

Multiple images can be acquired and compared in longitudinal studies covering seconds or months depending on the nature of the experiment.  
4. Analysis
The photographic image shows the anesthetized mouse in the chamber

The bioluminescent signal is expressed in photons per second and displayed as an intensity map.  The display can be adjusted to optimize contrast in the image without affecting quantitation.

Luminescence from the cells can be measured at the site of injection using a region of interest tool.

Measurement data are displayed in the table together with all experimental parameters relating to the image capture which can be saved or exported for analysis.

5. Time Course
Photon flux from the tumor is proportional to the number of live cells expressing luciferase so bioluminescence correlates directly with tumor size.

At 5 days post implantation the tumor is not yet palpable but the cells can be quantified through bioluminescence

At 15 days post implantation tumors are palpable for the first time and bioluminescence measurement has already generated 15 days of data.

Caliper measurements and bioluminescence measurement are continued until a humane endpoint is reached.
Tumor necrosis due to hypoxia or treatment regimes will be indicated by reduced bioluminescence even if they do not reduce the tumor mass.

