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Tumorigenicity is the capability of cancer cells to form a tumor mass. A widely used approach to determine if the cells are tumorigenic is

by injecting immunodeficient mice subcutaneously with cancer cells and measuring the tumor mass after it becomes visible and palpable.
Orthotopic injections of cancer cells aim to introduce the xenograft in the microenvironment that most closely resembles the tissue of origin of the
tumor being studied. Brain cancer research requires intracranial injection of cancer cells to allow the tumor formation and analysis in the unique
microenvironment of the brain. The in vivo imaging of intracranial xenografts monitors instantaneously the tumor mass of orthotopically engrafted
mice. Here we report the use of fluorescence molecular tomography (FMT) of brain tumor xenografts. The cancer cells are first transduced

with near infrared fluorescent proteins and then injected in the brain of immunocompromised mice. The animals are then scanned to obtain
quantitative information about the tumor mass over an extended period of time. Cell pre-labeling allows for cost effective, reproducible, and
reliable quantification of the tumor burden within each mouse. We eliminated the need for injecting imaging substrates, and thus reduced the
stress on the animals. A limitation of this approach is represented by the inability to detect very small masses; however, it has better resolution
for larger masses than other techniques. It can be applied to evaluate the efficacy of a drug treatment or genetic alterations of glioma cell lines
and patient-derived samples.

Video Link

The video component of this article can be found at https://www.jove.com/video/57448/

Introduction

Cancer is one of the leading causes of illness-related deaths in humans in the industrialized world. With an extremely high death toll, new
treatments are urgently required. Glioblastoma multiforme (GBM) is an extremely lethal type of brain cancer, composed of heterogeneous
populations of brain tumor, stromal, and immune cells. According to the Central Brain tumor registry of the USA, the incidence of primary
malignant and non-malignant brain tumors is approximately 22 cases per 100,000. Approximately 11,000 new cases are expected to be
diagnosed in the USA in 2017".

Preclinical studies investigate the likelihood of a drug, procedure, or treatment to be effective prior to testing in humans. One of the earliest
laboratory steps in preclinical studies is identifying potential molecular targets for drug treatment by using cancer cells implanted in a host
organism, defined as human xenograft models. Within this context, intracranial brain tumor xenograft models using patient-derived xenografts
(PDXs) have been widely used to study brain tumor biology,frogression, evolution, and therapeutic response, and more recently for biomarkers
development, drug screening, and personalized medicine B

One of the most affordable and non-invasive in vivo imaging methods to monitor intracranial xenografts is bioluminescence imaging (BLI)5'6’7'8.

However, some BLI limitations include substrate administration and availability, enzyme stability, and light quenching and scattering during
imaging acquisitiong. Here we report the infrared FMT as an alternative imaging method to monitor preclinical glioblastoma models. In this
method, signal acquisition and quantification of intracranially implanted PDXs, expressing a near-infrared fluorescent protein iRFP720'"
(henceforth termed as FP720) or turboFP635 (henceforth termed as FP635), is performed with a FMT imaging system. Using the FMT
technology, the orthotopic tumors can be monitored in vivo before, during, or after treatment, in a non-invasive, substrate-free, and quantitative
manner for preclinical observations.
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The use of experimental research animals and infectious agents, such as lentivirus to transduce the cancer cells, require prior approval by the
institutional animal care program and by the institutional biosafety committee. This protocol follows the animal care guidelines of the University of
California San Diego (UCSD).

1. Labeling of Glioblastoma Cells with FP635 or FP720 Construct

N =

1.

12.

13.

14.

Produce and purify lentivirus accordlng to the protocol described by Tiscornia et al."?
Culture apprOX|mater 2.0 x 10° cells from a human glioma cell line with DMEM plus 10% fetal bovine serum (FBS) in a 15-cm dish; or
culture 2.0 x 10° human glioblastoma patient-derived (GBM-PDX) spheres with DMEM/F12 1:1 medium with B27 supplement plus human
recombinant epidermal growth factor (EGF; 20 ng/mL) and FGF (10 ng/mL) in a T75 flask.
Maintain all cells at 37 °C, 5% CO,, and 100% relative humidity.
Dissociate the cells.
1. For the glioma cells: remove the supernatant from the plates and adding 3-5 mL of trypsin 1X to the glioma cells.
2. For the GBM spheres: collect the cells by pipetting the cells into a 15-mL tube.
1. Spin down the GBM spheres at 200 x g for 5 min using a tabletop centrifuge at room temperature.
2. Remove the supernatant and add 3-5 mL of cell detachment solution.

3. Incubate all cells at 37 °C for 10-15 min.

Carefully dissociate the cells by pipetting up and down several times (ensure that spheres and glioma cells are completed dissociated) and
spin down at 200 x g for 5 min.

Remove the supernatant and resuspend the cells with 5 mL of medium by pipetting up and down several times. Determine the cell viability by
trypan blue exclusmn

Plate 1.0 x 10° of target cells in a 10-cm dish with 5 mL of medium by pipetting.

Transduce cells with lentivirus expressing fluorescent proteins at multiplicity of infection (MOI) 5 as is described by Tiscornia et al."? and
incubate at 37 °C.

After 24 h, remove the medium from the transduced cells, add 5 mL of fresh medium, and incubate for additional 48 h at 37 °C.

. Dissociate the infected cells into a single-cell suspension as described in steps 1.4-1.6. Spin down the cells at 200 x g for 5 min and

resuspend in 500 pL of sorting solution (phosphate-buffered saline (PBS) with 1% FBS).

Pipette the cell suspension into FACS tubes. Co-stain the cells with 1 uL/mL of 4',6-diamidino-2-phenylindole (DAPI) dihydrochloride to
exclude dead cells. Negative controls are required to set up the flow cytometer gates (non-transduced cells and non-transduced cells/ DAPI
stained).

Sort the fluorescent-positive/DAPI-negative cells into sorting solution, as described by Basu et al.™®, and collect the sorted cells into a 15-mL
conical tube.

Spin down the sorted cells at 200 x g for 5 min, remove the supernatant, and resuspend in 5 mL of culture medium. Seed the sorted cells in a
10-cm dish by pipetting. Incubate at 37 °C for at least 48-72 h.

Expand the sorted cells by dissociating the cells following steps 1.4-1.6 and plating |nto multlple dishes for in vivo experiments.

NOTE: For more details about cell sorting preparation and purification, see Basu et al’

2. Intracranial Injection of iRFP-tagged Glioblastoma Cells into Inmunodeficient Mice

NOTE: Before starting the surgery, make sure that the surgical room and tools are clean for the procedure. Use immunodeficient athymic nude
(Foxn1™) male or female mice, between 4-5 weeks old and 17-19 g for intracranial injections. Animals should be housed for at least 3 days after
arrival and before surgery.

1.

2.

3.

Cell preparation
1. Harvest and dissociate fluorescent positive-glioma cells into a single-cell suspension (steps 1.4-1.6) and resuspend 0.5 or 1.0 x 108
cells in 2-5 pL of PBS per injection per animal. Pipette the cell suspension into a 1.5-mL microcentrifuge tube and place on ice.

Anesthesia preparation and administration
1. Prepare 200 pL of saline solution containing ketamine (100 mg/kg) and xylazine (10 mg/kg) per 20 grams of mouse body weight.
Weigh the animals and calculate the appropriate dose of anesthesia.
2. Provide an intraperitoneal |nJect|on of anesthesia and apply ophthalmic ointment to the eyes to prevent dehydration. For more details
about this step see Kathleen et al." Place the animal on a pre-warmed water thermal pad at 37 °C.
3. Check that the animals are anesthetized by monitoring the toe pinch response (pedal reflex), usually within 5-10 min.

Intracranial injection

1. Load a 5 pL Hamilton syringe (blunt tip needle) with cell suspension and mount in the probe holder.

2. Place the mouse in a small anlmal stereotactic frame and fix the head using the ear bars and the incisor adapter following the
described details by Cetin et al®

3. Disinfect the head with 70% ethanol and betadine solution. Make sure that the surgical site is complete sterile. Perform a middle
incision with a small scalpel and separate the skin and connective tissues.

4. Place the Hamilton syringe on the bregma point using the micromanipulator.

5. Move the probe holder 1.0 mm anteroposterior and 2.0 mm lateral from the bregma point. Mark this position with a pencil.
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6. At this location, carefully make a hole in the skull with a micromotor hand-held drill by applying slight pressure downward until the blood

vessels become visible. Do not disrupt the arachnoid mater and brain parenchyma.

Introduce the needle into the burr hole and advance 3.0 mm below the pial surface.

Set up the volume (2-5 pL) and flow rate (1 pyL/min) of injection using a motorized stereotaxic injector or manually perform the injection.

After the injection, remove the needle gradually by ascending 1.0 mm every 1 min and clean the injection site with 70% ethanol.

0. Close the skin wound with surgical staples or by making surgical sutures (often referred to as stitches) and see Kathleen et al.™ for
more details.

S©®N

4. Animal recovery

1. Transfer the animal to a water thermal pad (37 °C) and monitor the body temperature, respiration rate, and heart rate, until full
recovery. Administer analgesia per standard protocols.

NOTE: For more information about the stereotactic procedure, surgery, and coordinates, see other reportss'14’15.

3. FMT Imaging

NOTE: According to the experimental aim, the iRFP-tagged glioblastoma cells can be monitored in vivo before, during, or after treatment. For
imaging purpose, anesthetize animals using an isoflurane induction chamber, maintain in an imaging cassette during the scanning, and image in
the docking station of the FMT imager.

1.

2.
3.

9.

10.
1.
12.
13.

Remove the animal from the cage and place in the isoflurane induction chamber. Close the chamber and turn on oxygen flow and vaporizer
to 3-5%.

Monitor the animal until it is completely anesthetized, usually within 1-2 min. Unconscious animals should not respond to external stimuli.
Remove the anesthetized animal from the chamber and put the animal in the imaging cassette by placing the head adaptor first, followed by
placing the animal facing down. Make sure that the head is located in the center of the cassette.

Place the top plate of the cassette on top and tighten the adjustment knobs until 17 mm.

Once that the animal is secure in the imaging cassette, proceed to imaging by inserting the cassette into the internal docking station of the
FMT imager, where the isoflurane is pumped to keep the animal anesthetized.

Run the imager and analyzer software by double-clicking the software icon.

In the "Experimental tab" window, select the "Database" and "Study group”.

Go to the "Scan tab" window and select the subject to image by clicking "select subject". Also, select the laser channel in the "Laser channel"
panel. For the FP635-labeled cells, select "laser channel 635 nm", and for FP720-labeled cells, select "laser channel 680 nm".

Acquire an image by clicking the "Capture" option in the "Scan tab" window. Then, adjust the scan field by clicking and dragging the scan field
in the captured image to a determined number of source locations, usually within 20-25 sources for the ipsilateral side.

Check the "Add to reconstruction queue" option and hit "Scan" in the "Scan tab" window.

Wait until the scanning is completed and then remove the imaging cassette from the docking station.

Remove the top plate of the cassette and place the animal back into the cage.

Repeat the steps 3.1-3.12 for the rest of the animals.

4. Image Analysis

W=

o o

From the imager and analyzer software, select the "Analysis tab" window.

Load the dataset and the subject to analyze by clicking the "+" button in the "Dataset selection" panel of the "Analysis tab" window.

Once the image has been loaded in the "Analysis tab" window, perform the region of interest (ROI) analysis by selecting the ellipsoid icon,
located in the upper left corner of the "Analysis tab" window.

Adjust the threshold to zero in the "statistic data" panel by right clicking the "threshold" column in the "Analysis tab" window.

The total value in the "Statistic data" panel represents the signal from the fluorescent-tagged glioblastoma cells implanted in the mouse brain.
Repeat steps 4.2-4.4 for the rest of the animals. Load or remove a new subject by clicking the "+" or "-" button, respectively, in the "Dataset
selection" panel of the "Analysis tab" window.

NOTE: For more information about the FMT imaging and software operation, see?
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Representative Results

Glioblastoma cells US7EGFRuvIII (U87 cells over-expressing the EGF receptor variant Ill) were cultured according to the step 1.2. Lentivirus
was produced and purified according to step 1.1. The viral concentration was determined by p24 ELISA anaIyS|s Cells were transduced

with lentivirus carrying infrared fluorescent proteins according to step 1.8. The plasmid encoding FP720""" was kindly provided by Dr. V.V.
Verkhusha and the FP635 vector was purchased from a commercial vendor. Target cells were FACS sorted to enrich for the top 10% most
fluorescent cell population (Figure 1A). Increasing the fluorescent signal improves the sensitivity of the fluorescence tomography system. To
validate the intensity of the signals of fluorescently-labeled cells prior to orthotopic implantation, we used the phantom cassette of the FMT
|mager Specifically, US7EGFRVIII-TurboFP635 and U87EGFRVIII-IRFP720 cells were dissociated with trypsin, and 1 x 10°, 1 x 10%, and 1 x

10 cells were resuspended in 100 pL of ice cold PBS, respectively and analyzed. The FMT imager allows for detection in 4 channels 635 nm,
680 nm, 750 nm, and 780 nm. Far infrared channels 750 nm and 780 nm are not suitable for this analysis because there is no emission at such
wavelengths from the near-infrared fluorescent proteins used (data not shown). Therefore, we analyzed the emission signals at 635 nm and 680
nm. Reported in Figure 1, the fluorescent signal image and intensity quantification for both FP635 (Figure 1B, C) and FP720 (Figure 1D, E),
which increases proportionally as the cell number increases. Of note, the emission for FP635 is visible in the 635 nm channel but not in the 680
nm channel. In contrast, the emission for FP720 is visible in the 680 nm channel but not in the 635 nm channel. This makes these two candidate
fluorescent proteins suitable for studies where two populations of cells can be labeled and monitored simultaneously using two near infrared
fluorescent labels.

USB7EGFRUVIII cells labeled with near infrared fluorescent proteins were then used for orthotopic injection and in vivo tumor growth monitoring,
as described in steps 2.1-2.4. We used the same cell line, i.e., UB7EGFRUVIII, labeled with different fluorescent tags, to exclude tumor growth
difference between different cancer cell types. The mice were |njected with US7EGFRVIII-TurboFP635 cells, US7EGFRVIII-IRFP720 cells,

or an equal combination (1:1) of the two cell lines. A total of 5 x 10° cellsina 5 pL volume of PBS were injected intracranially into 4-5 weeks
old immunocompromised athymic nude mice using a stereotactic system and a Hamilton syringe, following steps 2.3-2.4. Anesthesia was
accomplished by intraperitoneal injection of ketamine/xylazine. The animals were kept warm throughout the injection using a water thermal

pad and checked for any signs of distress. Tumor engraftment and growth was then monitored by the FMT imaging system. During the
scanning sessions, the mice were temporarily anesthetized using a 3% isoflurane chamber (steps 3.1-3.12). The mice were then placed in

an imaging cassette and imaged inside the laser scanning camera. Each mouse was scanned using the 635 nm and 680 nm channels. The
signal quantification was recorded over time and mice were euthanized at the onset of neurological symptoms, according to the Institutional
Animal Care and Use Committee (IACUC) guidelines. As indicated in Figure 2A, U87EGFRVIII-TurboFP635 emission signal was evident in
the 635 nm channel and minimal background signal was recorded in the 680 nm channel (Figures 2B, C). In contrast, US7EGFRVIII-IRFP720
cells emitted in the 680 nm channel showing little background in the 635 nm channel (Figures 2D-F). Finally, mice injected with a 1:1 mix of
U87EGFRVIII-TurboFP635 cells and US7EGFRUVIII-IRFP720 cells showed increased signal in both channels for the duration of the experiment
(Figures 2G-l). These data show that it is possible to utilize infrared fluorescent proteins for dual in vivo imaging of cancer cell populations. The
data also indicate that different fluorescent proteins have a different intensity in their signal emission. Here, FP720 signal intensity was superior
to FP635, with increased sensitivity in detecting smaller populations of cancer cells in a non-invasive monitoring setting.

The effects of gene silencing of cancer-related genes on tumorigenicity in preclinical models can also be study with this protocol. For this aim,
GBM-spheres (GSC23 and GSC11) were cultured (step 1.2) and transduced with FP720-lentivirus (step 1.8). Cells expressing FP720 were
FACS sorted as described previously in steps 1.11- 1 13 FP720-labeled cells were co-transduced with lentivirus-encoding shRNA targeting
DAXX (shDaxx,) or shRNA control (shLuc) at MOI 5'. Cells were cultured for 5 days, dissociated into a single cell suspension, and 1 x

10° cells were resuspended in 3 pL of PBS for intracranial injection. The efficacy of the shRNA targeting DAXX was confirmed by reverse
transcription quantitative polymerase chain reaction (RT-gPCR) in GSC23 (Figure 3A) and GSC11 (Figure 3C). GBM-iRFP720/shRNA cells
were stereotactically injected into the striatum of immunodeficient mice, according to steps 2.3-2.4. Animals were observed for neurological
signs and the relative fluorescence signal of the xenografts were analyzed by the FMT imaging system, quantified using analysis software,
according to steps 3.1-4.6. Representative images of FMT show a decrease fluorescence signal in mice engrafted with shDAXX/GBM- spheres in
comparison with animals implanted with shControl (Figure 3B and Figure 2D) for both GBM-spheres models, confirming our previous flndlng
that DAXX inhibition represses tumor growth in preclinical glioblastoma models.
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Figure 1: Standard curves using cells for phantom and FACS analysis. (A) Representative FACS histograms of FP720- and FP635-
UB7EGFRUIII expressing cells (left and right panel, respectively). Glioma cells were infected with lentivirus encoding infrared fluorescent proteins
and FASC sorted to enrich for the highest expression of the FP720 or FP635 proteins. Representative images obtained from the imager and
analyzer software of US7EGFRVvIII-TurboFP635 (B) and US7EGFRUVIII-IRFP720 (D) cell suspensions using the phantom cassette. Upper panels
represent the signal in the 635 nm channel and bottom panels in the 680 nm channel. Increase in the cell number corresponded to an increase in
signal visualization. Signal quantification of UB7EGFRUVIII-TurboFP635 (C) and U87EGFRVIII-IRFP720 (E) cells in 635 nm and 680 nm channels.
Relative fluorescence units are indicated in the color bar. Error bars represent S.E.M. from 3 different scans per cell suspension. Please click
here to view a larger version of this figure.
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Figure 2: Brain tumor xenograft model using U87EGFRUVIII cells scanned in different channels. Representative images of fluorescent
signal in 635 nm and 680 nm channels from animals intracranially implanted with U87EGFRuvlII-turboFP635 (A), U87EGFRUVIII-iIRFP720 (D), and
a mix combination (1:1) of US7EGFRVIII-IRFP720:U87EGFRVIII-turboFP635 cells (G). Images were acquired at day 5 after first scanning. (B, E,
H) Signal intensity monitoring for each mouse over a period of 5 days. Each mouse was scanned in the 635 nm channel (blue bars) and in the
635 nm channel (red bars). The lightest shade of the bar color represents day 1 of scanning and the darkest shade represents day 5. (C, F, I)
Relative fluorescence quantification showing a direct comparison of signal intensity from the 635 nm channel (blue) and 680 nm channel (red) in
the entire cohort of mice. Relative fluorescence units are indicated in the color bar. Data show the mean values with standard deviation from 3
different animals. Please click here to view a larger version of this figure.
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Figure 3: Gene silencing in preclinical glioblastoma models using FMT. Gene expression analysis of DAXX by RT-gPCR in GSC23 (A)
and GSC11 (C) glioma patient-derived cells transduced with lentivirus-encoded shRNAs targeting DAXX (shDaxx) or shRNA Control (shLuc)
and FP720. Representative images of fluorescent signal from the 680 nm channel of orthotopically engrafted mice implanted with GSC23-
iRFP720 (B) and GSC11-iRFP720 (D) patient-derived cells. Strong fluorescence signal is observed in animals implanted with shRNA Control
(shLuc) (top part of the panel) in comparison with mice implanted with shRNA-DAXX (shDaxx) (bottom part of the panel), indicating that DAXX
inhibition suppresses tumor growth in preclinical glioma models determined by fluorescence molecular tomography. Relative fluorescence units
are indicated in the color bar. Please click here to view a larger version of this figure.

Tumor xenografts have been extensively used in cancer research and a number of well-established imaging techniques has been developed:
BLI; magnetic resonance imaging (MRI); positron emission tomography (PET), computed tomography (CT); FMT. Each of these approaches
comes with pros and cons, but ultimately complement each other with the type of information provided. One of the most commonly used in

vivo imaging technology is BLI*®"# BLI and FMT both require cell engineering (with luciferase enzymes or infrared fluorescent proteins) that
can affect gene expression. BLI is more sensitive for small tumor masses but requires intraperitoneal injection of a substrate (luciferin), which
reaches maX|mum distribution in the body in 10-12 min; but light quenching and scattering during imaging acquisition, and substrate clearance
frequently oceur®, FMT, instead, does not require any additional substrate administration to the animals and its signal is stable and independent
of time or enzyme stability. Additionally, FMT, when used in the same experimental conditions, offers reproducible semi-quantitative data. BLI and
FMT both do not offer spatial resolution; however, coupling these methods with CT scan addresses this issue.

A CT scan measures the attenuation of photons when its signal crosses the body of an animal and it is ideal in identifying body structures
However, soft tissue contrast, which might interfere with the detection of a small intracranial tumor, is a limitation for this approach & One
additional disadvantage of CT is the use of radiation and contrast media, which can induce molecular changes in the target cells. A CT scan
can be combined with PET, which uses radiolabeled tracers like the glucose analogue, quorodeoxyqucose 8F-FDG; but this can also interfere
with some physiological processes in small animals. In contrast, FMT does not need any injected substrate to measure the tumor mass and |t |s
possible to measure the tumor metabolism, inflammation, angiogenesis, apoptosis, and other markers using fluorescently labeled biomarkers®

Overall one of the most useful and versatile techniques for in vivo imaging is the MRI Minor limitations of the MRI can be found in the low
acquisition time, lower sensitivity than PET, and some instrument-related variations'®

Here, we report the FMT method as an alternative method for preclinical glioblastoma models. Pre-labeling of target cells with infrared
fluorescent proteins (Figure 1A-E) and scanning post-implantation in immunocompromised animals can be achieved with a fluorescence
tomography imaging system. We reported the FMT method as an alternative method for preclinical glioblastoma models. With this method
imaging is applied in a substrate-free and non-invasive manner, animals are kept in a low stress environment, and deep-tissue quantification can
be performed (Figure 2A-l, Figure 3A, B). This protocol can be applied to study the efficacy of combinatorial treatments in preclinical glioma
models®' , to identify new therapeutic targets for brain tumors'® , and to investigate new druggable metabolic molecules? , epigenetic pathways

or new chemotherapeutlc agents in combination with radlotherapy (unpublished data), and applied to other preclinical studles We also propose
here the use of the FMT as a dual in vivo imaging approach, when two co-existing, but different, tumor cell populations are meant to be analyzed.
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Some limitations with FMT must be taken into consideration, such as auto-fluorescence generated from some organs that can interfere with

the signal. For example, murine spleen and liver emit auto-fluorescence in the 680 nm channel but not at 635 nm. Therefore, FMT-related
experimental procedures involving these organs must be performed using other infrared fluorescent proteins, like FP635. We used nude foxn1-
mutated nude mice to avoid interference in the fluorescence signal recording; if a different mouse model must be used, it is recommended to
shave the area of interest of the animals. Additionally, this approach is also limited in detecting very small tumor masses. In our experience,

the signal-to-noise ratio improves as the tumor mass becomes larger, yet before the onset of any neurological symptom in the mice. In fact, in
previous experiments conducted on orthotopically injected PDXs, we were able to detect tumors during a drug regimen for at least 2 weeks in
mice without any sign of distress due to tumor burden or drug administration®’. Ultimately, the aggressiveness of each cell line and the number
of injected cells will determine the length of each experiment. The data show a linear proportional relationship between number of cells and
signal (Figure 1B-E), and tumor mass and signal (Figure 2); but a general signal correlation between tumor mass and number of cells cannot be
applied across different cell lines and infrared proteins. The signal for each cell line/infrared fluorescent protein combination must be determined
empirically. Moreover, the signal obtained from the analysis of the cells using the phantom (Figure 1B, D) does not correspond to the signal from
intracranial xenografts as an attenuation in signal occurs due to the skull of the mouse.

The imager and analyzer software allow for thresholding. Although we did not use any threshold here, scanning animals without any implanted
cells gives background noise which tends to be eliminated by reconstruction in presence of a true signal. A few factors influence the signal
intensity of the xenograft and must be kept in consideration: each infrared fluorescent protein has different emission spectrum and intensity,
with FP720 being one of the most fluorescent proteins used experimentallyw’”; each cell line allows for an abundant, yet limited, amount of
protein production, thus influencing the maximum fluorescence obtainable. Finally, the FMT imager is setup with internal standard curves for
specific compounds, therefore, it is important to consider which compound has the closest emission spectrum to the infrared fluorescent protein
used to label the cells. Although well tolerated, it is recommended to determine potential cytotoxic effects mediated by the overexpression of
the infrared proteinss'g. Moreover, we recommend using cohorts of mice of at least 8 per experimental group, as loss of data and mice, due to
surgical procedure or variability in the cancer cell engraftment, might occur; nonetheless, this adds statistical significance to the study. We also
recommend to serially scan the animal cohort for more than one day and analyze the signal emission at the same time, since variations in the
imaging cassette depth and fluorescent signal reconstruction might interfere with the final signal quantification. To solve this issue, the analyzer
software allows for minor changes in laser intensity (from normal to high and very high), although in our experience the final outcome is not
dramatically different. One final note regarding cost-effectiveness is that the FMT imaging system can be easily shared as a core instrument
among different laboratories, which helps defray its purchase and maintenance cost. In conclusion, the FMT is a valuable resource that makes
experimental and preclinical evaluation of in vivo tumor growth easy and reliable.
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