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Abstract: Positron emission tomography (PET) allows detection of functional changes in malignant tissue. Establish-
ment of an immortalized immunocompetent breast cancer mouse model would provide a useful platform for the
analysis of novel cancer treatment strategies. This study describes a comparative functional evaluation of murine
breast cancer models established from polyoma virus middle T antigen (PyMT)-derived tumors using small animal
PET imaging with [18F]FDG and [*8F]FLT. Primary PyMT tumor-derived cells and a cell line derived from these tumors
(MTHJ) were injected subcutaneously into immunocompetent FVB mice to generate breast cancer xenografts. Tumor
growth rates were comparable in both models and tumors were analyzed after 4-5 weeks post-injection. [18F]FDG
uptake in vitro followed a comparable trend in both models but reached higher uptake levels in primary PyMT cells vs.
MTHJ cells after 120 min. At all time points, [18F]FLT uptake was significantly higher in MTHJ compared to primary
PyMT cells. Dynamic small animal PET imaging with [18F]FDG revealed standardized uptake values (SUVs) of 2.5+0.1
(n=8) in tumors from primary cells and 2.8+0.4 (n=6) in MTHJ tumors after 60 min p.i.. The corresponding tumor-
muscle-ratios were 9.3+1.5 and 10.4+0.9, respectively. Uptake of [18F]FLT resulted in slightly higher SUVeomin in
MTHJ tumors (1.1+0.1, n=6) compared to tumors from primary cells (SUVeomin=0.940.05, n=8, p=0.07). The tumor-
muscle-ratio was comparable in both tumors (2.1+0.2 and 1.8+0.1, respectively). The PET imaging data demon-
strates that the functional profile of immunocompetent murine breast tumor model MTHJ remains the same as in
primary-derived PyMT tumors in vivo. Metabolic and proliferative rates as assessed with [18F]FDG and [18F]FLT are
comparable in both tumor models. The observed high SUVsomin of 2.8+0.4 with [18F]FDG in MTHJ tumors allows one
to monitor efficacy of therapeutic interventions connected with changes in metabolic response of the tumor by
means of small animal PET.
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Introduction emission computed tomography (SPECT) and
positron emission tomography (PET) [2, 3].

Breast cancer is the leading malignancy and

second leading cause of cancer mortality in
women [1]. Over the last decade achievements
in early diagnosis and novel treatment strate-
gies have improved the clinical outcome. Sev-
eral imaging methods are currently used for
early detection, including morphological map-
ping such as X-ray mammography, computed
tomography (CT), magnetic resonance imaging
(MRI), and ultrasound. Functional imaging of
breast cancer is performed with nuclear mo-
lecular imaging techniques like single photon

PET allows assessment of changes in the meta-
bolic rate of tumors at high sensitivity. In the
clinic, enhanced glucose uptake and high aero-
bic glycolysis in tumor cells (Warburg effect) is
used for the detection of primary tumors and
metastases, as well as for monitoring tumor
metabolism in response to therapy using 2-
deoxy-2-[18F]fluoro-D-glucose ([18F]FDG) [4, 5].
[18F]FDG enters the cells through specific glu-
cose transporters, mainly GLUT1, which exhibit
altered expression levels during malignant
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transformation [6]. [18F]FDG is subsequently
phosphorylated by hexokinase, which leads to
intracellular trapping [7]. However, [18F]FDG
also accumulates in non-malignant tissues like
inflammatory lesions which can lead to false
positive results. Moreover, the poor spatial reso-
lution of PET also limits the detection of small
tumors [8]. Besides [18F]FDG, alternative PET
radiotracers targeting different receptors, trans-
porters or enzymes over-expressed in breast
cancer cells have been developed [9]. A promi-
nent example includes 3’-deoxy-3’-[18F] fluoro-
thymidine ([*8F]FLT) as a marker for proliferative
activity [10, 411]. [*8F]FLT is an analog of
thymidine, which is phosphorylated by
thymidine kinase 1 (TK 1) within the cytosol, but
not incorporated into DNA. TK 1 is a cell cycle
regulated enzyme with particularly high expres-
sion levels during S phase. In many malignant
lesions, TK 1 is constitutively up-regulated. [18F]
FLT is a selective substrate for TK 1. Intracellu-
lar trapping of [18F]FLT is governed by the for-
mation of mono-, di- and triphosphate nucleo-
tides. Phosphorylation of [18F]FLT through TK 1
is dominant to competitive de-phosphorylation
processes and subsequent efflux from the cell
[12]. Several clinical studies have reported the
usefulness of [18F]FDG-PET and [18F]FLT-PET for
monitoring efficacy of therapeutic interventions
in breast cancer [13-17].

Development of novel strategies in cancer ther-
apy requires extensive pre-clinical experiments
before translation into clinical application with
cancer patients. For the preclinical development
of novel anti-cancer therapies the selection,
establishment and characterization of a suit-
able animal model represents a critical key step
[18].

The mouse mammary adenocarcinoma cell line
MTHJ represents a specific immunocompetent
murine breast cancer model. This cell line was
derived by in vitro serial passaging of tumor
cells explanted from a transgenic mouse carry-
ing the polyoma virus middle T antigen (PyMT)
regulated by the mouse mammary tumor virus
(MMTV) promoter. These transgenic mice (FVB/
N-Tg (MMTV-PyVT) 634Mul/J, The Jackson Labo-
ratory) spontaneously develop mammary epithe-
lial adenocarcinoma [19, 20]. Tumors arising
from these mice represent a well-characterized
model for the development and progression of
human breast cancer. The model covers various
stages of tumorigenesis and progression rang-
ing from pre-malignancy to all neoplastic stages

89

in the primary tumor, including the malignant
transition producing a high frequency of distant
metastasis, which reflect the development of
human breast cancer [21]. In addition to these
morphological similarities, expression profile of
several biomarkers (e.g. loss of estrogen and
progesterone receptors during progression into
the malignant stage of PyMT-induced tumors) is
comparable to that of human breast cancer
cells. MTHJ cells derived from PyMT transgenic
mouse breast tumors have been shown to be
tumorigenic, and have been used to analyze
anti-tumor immunity induced by oncolytic vi-
ruses [22].

The goal of the present study was the functional
characterization of the immunocompetent
mouse tumor model MTHJ utilizing PET radio-
tracers [18F]FDG and [18F]FLT in direct compari-
son with tumors developed from primary PyMT
cells. The systematic evaluation of both tumor
models in vitro and in vivo by means of PET
should provide insights on metabolic and prolif-
erative activity in established vs. primary PyMT
tumor cells. The results of this study should be
of importance for the further use of the MTHJ
model to investigate efficacy of novel anti-
cancer treatment strategies, such as gene ther-
apy, in the framework of preclinical studies.

Materials and methods
Chemicals and radiotracer

All chemicals used for in vitro cell uptake and
solutions for the preparation for the injections
for the in vivo experiments were purchased from
Fisher Scientific or Sigma Aldrich. The PET radio-
tracers [*8F]FDG and [*8F]FLT were prepared at
the Edmonton PET Center of the Cross Cancer
Institute. [18F]FDG was synthesized according to
Hamacher et al. using a TracerLab MX auto-
mated synthesis unit from G.E. Healthcare [35,
36]. Radiosynthesis of [18F]FLT was carried out
according to the procedure reported by Ma-
chulla et al. [37].

Cell lines

Primary tumor cells (PyMT) were isolated as
described [20] from 16-20 week old FVB/N-Tg
(MMTV-PyVT) 634Mul/) transgenic mice [21]
bearing spontaneous adenocarcinomas of the
mammary epithelium. The stable MTHJ cell line
was established by continuous culture of PyMT
tumor explants. At early passages, fibroblasts
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were removed by light trypsinization [22]. PyMT
and MTHJ cells were maintained in high glucose
Dulbecco’s Modified Eagle Medium (DMEM)
supplemented with 10% fetal bovine serum
(FBS), 100 U/mL penicillin, 100 ug/mL strepto-
mycin, 250 ng/mL fungizone and 2 mM L-
glutamine. All media was purchased from Sigma
Chemicals and all supplements were purchased
from Gibco.

Tumor model

All animal experiments were carried out in ac-
cordance with guidelines of the Canadian Coun-
cil on Animal Care (CCAC) and were approved by
the local animal care committee of the Cross
Cancer Institute. Six week old female FVB mice
(Charles River) were injected subcutaneously in
both flanks with either explanted primary PyMT-
expressing murine breast cancer cells (5x105 or
1x10¢ cells/flank) or cultured MTHJ cells
(5x105, 2.5x106 or 5x10¢ cells/flank) and moni-
tored for tumor formation. Animals were housed
in sterile surroundings with standardized light/
dark cycle and access to food and water ad libi-
tum. Tumor growth was measured in three di-
mensions using digital calipers and the size
calculated using the formula for the volume of a
typical ellipsoid: Tvo = 1/6 X width x length x
depth [38]. Tumor-bearing mice were eutha-
nized at the study end point or sooner if tumor
burden endpoint was reached (defined as tumor
volume >10% of mouse body weight). No spon-
taneous regression was observed using either
the primary cell- or established cell line-based
PyMT tumor model.

In vitro radiotracer cell uptake study

Primary PyMT cells and passaged MTHJ cells
were grown to ~80 - 90% confluency in 12-well
tissue culture plates in a CO2 incubator at 37°C,
in high glucose Dulbecco’s Modified Eagle Me-
dium (DMEM) supplemented with fetal bovine
serum (FBS), penicillin, streptomycin, fungizone,
and L-glutamine as described above with media
renewal every 2-3 days. One hour prior to the
experiment, the medium was removed and the
cells were washed twice with phosphate-
buffered saline solution (PBS). Next, cells were
washed with glucose-free Krebs-Ringer solution
(120 mM NaCl, 4 mM KCI, 1.2 mM KH2PO4, 2.5
mM MgS04, 25 mM NaHCOs, 70 uM CaClz, pH
7.4). 300 pl glucose-free Krebs-Ringer solution,
with 0.1-0.5 MBqg [!8F]FDG or [18F]FLT, was
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added to each well and the plates were incu-
bated at 37°C for specific periods of time (5,
10, 15, 30, 45, 60, 90 and 120 min). After incu-
bation, cells were rinsed twice with ice-cold
Krebs-Ringer solution to stop radiotracer uptake
and then immediately lysed using 500 ul of 5%
trichloracetic acid. Radioactivity in the cell lys-
ate was counted in a y-counter (Wallac 1480
Wizard-3, Perkin-EImer). Protein levels were
quantified using the BCA protein assay kit
(Pierce) according to the manufacturer’'s recom-
mendations with bovine serum albumin as the
protein standard. Cell uptake levels are ex-
pressed as a percent of input radioactivity
(=100%) normalized to mg lysate protein [%
radioactivity / mg protein].

In vivo small animal PET experiments

For the PET imaging studies female FVB mice
were injected subcutaneously in the lower left
flank and the upper right flank close to the
shoulder with either 5x10% primary PyMT cells
or 108 MTHJ cells in 0.1 mL PBS per injection
site. Tumor-bearing mice were used for the PET
experiments after 4-5 weeks of tumor growth
reaching ~160 mm3 in size for primary PyMT
and ~70 mms3 for MTHJ tumors. The mice were
fasted for 3-4 hours prior to the imaging experi-
ments using [18F]FDG. The animals were anes-
thetized through inhalation of isoflurane in 40%
oxygen / 60% nitrogen (gas flow, 1 L/min). Mice
were positioned and immobilized in the prone
position with their medial axis parallel to the
axial axis of the scanner in the centre of the
field of view of the microPET® R4 scanner
(Siemens Preclinical Solutions). A transmission
scan for attenuation correction was not ac-
quired. The amount of radioactivity present in
the injection solution in a 0.5 ml syringe was
determined with a dose calibrator (Atomlab™
300, Biodex Medical Systems), which was cross
calibrated with the scanner. The emission scan
of 60 min PET acquisition was started. After a
delay of approximately 15 s, 5-8 MBq of either
[18F]FDG or [18F]FLT in 100-150 ul saline was
injected through a needle catheter into the tail
vein. Data acquisition continued for 60 min in
3D list mode. The list mode data were sorted
into sinograms with 53 time frames (10x2 s,
8x5's, 6x10 s, 6x20 s, 8x60 s, 10x120 s, 6x300
s). The frames were reconstructed using the
Ordered Subset Expectation Maximization ap-
plied to the 2D sinograms (2D OSEM) and maxi-
mum a posteriori (MAP). The pixel size was
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0.085 by 0.085 by 0.12 cm and the resolution
in the centre field of view was 1.8 mm. No cor-
rection for partial volume effects was per-
formed. The image files were further processed
using the ROVER v2.0.30 software (ABX GmbH).
Masks for defining 3D regions of interest (ROI)
over tumors and the muscle tissue on the con-
tra lateral axilla were set and the ROI's were
defined by thresholding. ROI time-activity curves
(TACs) were generated for subsequent data
analysis. Standardized uptake values (SUV=
[activity/mL tissue] / [injected activity/body
weight]) were calculated for each ROI.

Data analysis

All data are expressed as means = S.E.M. from
n investigated animals or cell experiments. All
tumor growth curves and TACs were constructed
using GraphPad Prism® 4.0 (GraphPad Soft-
ware). Where applicable, statistical differences
were tested by Student’s t-test and were consid-
ered significant for p<0.05.

Results
Tumor models

In total, 24 female FVB mice were injected in
both flanks with the indicated concentrations of
either primary explants of PyMT-derived tumors,
or MTHJ cells passaged 20 to 30 times in cul-
ture. After 14 days tumors were palpable and
were measured twice weekly until 39 days post-
injection (Figure 1). All groups showed elevated
tumor growth after 24 days, with similar growth
rates observed for all groups. Only injection with
1x10¢ PyMT-derived cells resulted in larger tu-
mor sizes after 39 days of tumor cell injection.

In vitro studies

Radiotracer cell uptake into primary PyMT and
cultured MTHJ cells was analyzed over a time
period of 120 min. Uptake of [18F]FDG and [18F]
FLT continuously increased over the entire time
course of the experiment (Figure 2). Uptake of
[18F]FDG was comparable for primary PyMT and
MTHJ cells within the first 60 min. After 90 and
120 min, primary PyMT cells showed higher
[18F]FDG uptake reaching an uptake value of
1321+26% radioactivity / mg protein (n=3) vs.
1048+48% radio-activity / mg protein (n=3;
p<0.01) in MTHJ cells (Figure 2, top). Con-
versely, [18F]FLT uptake was significantly lower
in primary PyMT cells compared to MTHJ cells at
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Figure 1. Tumor growth following injection of the
indicated numbers of MTHJ or primary PyMT tumor
cells subcutaneously into the shoulders of FVB mice.
Tumors are measured as described in the Materials
and Methods section. The mean tumor volumes
S.D. are shown (at least 4 animals per group).
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Figure 2. In vitro cell uptake of [18F]FDG (top) and
[18F]FLT (bottom) in cultured MTHJ cells and primary
PyMT cells. Data are shown as mean % radioactiv-
ity / mg protein + S.E.M. from triplicate samples in 3
separate experiments.
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MTHJ tumor-bearing FVB mouse
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Figure 3. Representative dynamic small animal PET images (up to 60 min) of [18F]FDG (7.2 MBq injected dose) in a
FVB mouse bearing two MTHJ tumors. Images are presented as maximum intensity projections.

all time points during the study reaching uptake
values of 99+8% radioactivity / mg protein
(n=3) in primary cells and 306+21% radio-
activity / mg protein (n=3; p<0.001) in MTHJ
cells, respectively, after 120 min (Figure 2, bot-
tom).

In vivo radiotracer uptake in tumors from MTHJ
and primary PyMT cells

After analysis of radiotracer uptake in vitro, [18F]
FDG and [18F]FLT uptake was studied in subcu-
taneously grown tumors from MTHJ and primary
PyMT cells in vivo. Dynamic small animal PET
experiments showed increasing uptake of [18F]
FDG in MTHJ tumors over a 60 min time period
(Figure 3). As demonstrated in representative
PET images, tumors started to become visible
after 1 min p.i. of [18F]FDG. After 60 min p.i.,
both tumors (one on the shoulder and one on
the lower flank) were clearly visible. Both tu-
mors could be delineated from surrounding tis-
sue. SUV analysis of [18F]FDG uptake in both
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tumors at 60 min p.i. revealed a SUV of 2.8+0.4
(n=6 tumors from three animals). Figure 4
shows representative small animal PET images
of [18F]FLT uptake in MTHJ tumors in the same
animal that was used the following day for the
[18F]FDG experiment. [18F]FLT was taken up into
both tumors, and the tumor became visible at 5
min p.i.. SUV reached a value of 1.1+0.1 (n=6)
at 60 min p.i.. Similar to MTHJ tumor-bearing
mice, dynamic small animal PET studies were
performed using [18F]FDG and [18F]FLT in mice
bearing tumors from primary PyMT cells. Figure
5 illustrates small animal PET images after 60
min p.i. of [18F]FLT and 24 h later with [18F]FDG,
respectively. SUVs of 2.5+0.1 (n=8) and
0.940.05 (n=8) were determined for [18F]FDG
and [18F]FLT at 60 min p.i. for these PyMT tu-
mors.

Time-activity curves (TACs) were generated for
the uptake of both radiotracers in bilateral tu-
mors and in muscle as reference tissue from 3
different mice bearing the MTHJ model and 4
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MTHJ tumor-bearing FVB mouse
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Figure 4. Representative dynamic small animal PET images (up to 60 min) of [18F]FLT (4.5 MBq injected dose) in the
same FVB mouse as shown in Figure 3 bearing two MTHJ tumors. [28F]FLT was measured 24 h prior the [18F]FDG
scan. Images are presented as maximum intensity projections. The inset in the 60 min image consist of a coronal
section to allow a better visualization of the tumor on the left lower flank.

PyMT tumor-bearing FVB mouse

['8F]FDG [8F]FLT

tumor

different mice bearing PyMT tumors from pri-
mary cells (Figure 6). While [18F]FDG uptake in
both tumor models increased continuously over
time, uptake of [18F]FLT reached a plateau after
approximately 5 to 10 min p.i.. [18F]FLT uptake
remained constant over the remaining total
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Figure 5. Representative PET images
at 60 min p.i. of [18F]FDG (6 MBq
injected dose) and [18F]FLT (5 MBq
injected dose) in the same FVB
mouse bearing two tumors from pri-
mary PyMT cells. [18F]FDG was meas-
ured 24 h after the [18F]FLT scan.
Images are presented as maximum
intensity projections.

scanning time of 60 min. Uptake of [18F]FDG
was similar in MTHJ and PyMT tumors from pri-
mary cells. In contrast, uptake of [18F]FLT
seemed to be slightly lower in tumors from pri-
mary cells vs. MTHJ tumors, which is in good
agreement with the observed lower cell uptake
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Figure 6. Time-activity curves (TAC) of the radioactivity profile in MTHJ- and primary PyMT cell-derived tumor bearing
FVB mice. TACs are shown for the tumors (upper panels), muscle tissue (analyzed from the opposite shoulder region)
of the same FVB mice (middle panels), and tumor/muscle ratios (lower panels) after single intravenous injections of
[18F]FDG (left) or [18F]FLT (right). Data are shown as means + S.E.M. from 6 MTHJ tumors in 3 tumor-bearing mice
and for 8 primary PyMT cell-derived tumors in 4 tumor-bearing mice.

of [18F]FLT in primary cells in vitro. However, this within the timeframe of the study (Figure 6).
difference did not reach significance (p=0.071). Based on the uptake and clearance patterns of

both radiotracers in tumor and muscle tissue,
[18F]FDG uptake in muscle tissue cleared slowly tumor-muscle ratios were calculated (Figure 6).
over time, while [18F]FLT showed no clearance In both tumor models tumor-muscle ratios in-
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creased continuously over time for [18F]FDG, but
remained nearly constant in the case of [18F]
FLT. The tumor-muscle ratios over time were
comparable in tumors from MTHJ and primary
PyMT cells for each radiotracer studied.

Discussion

The ultimate goal of the present study was to
determine whether the tumor model estab-
lished from cultivated MTHJ cells would be func-
tionally different from a model established from
primary PyMT-derived mammary tumor cells.
The study should provide a reasonable platform
to assess suitability of MTHJ as a pre-clinical
breast cancer model using functional imaging
with PET. To assess the models, we examined
tumor growth, evaluated tracer uptake in vitro
and studied the two types of PyMT-based
mouse tumors in vivo with small animal PET
imaging. The experimental data indicate that (i)
MTHJ cells readily form subcutaneous tumors at
a high implantation rate with growth rates simi-
lar to that of the primary PyMT cells, (ii) MTHJ
and primary PyMT cells show similar cell uptake
pattern using [18F]FDG whilst higher uptake was
observed for [18F]FLT in MTHJ cells, (iii) MTHJ-
and primary PyMT-derived tumors showed com-
parable uptake of [18F]FDG and [18F]FLT, re-
spectively, in vivo. This is indicative that there
are no significant differences in metabolic and
proliferation rates in both tumor models in vivo.

These results, along with the known biological
signatures of the PyMT transgenic mouse model
to human breast cancer [21], indicate that the
immunocompetent murine MTHJ breast cancer
mouse model should be very useful for the
evaluation of novel anti-cancer therapies utiliz-
ing preclinical PET imaging.

Consistent with previous studies [22], cultured
MTHJ cells were able to form palpable tumors in
FVB mice. Growth of these cells in vivo was gen-
erally comparable to that of primary PyMT-
derived cells, although the former was some-
what slower when high concentrations of cell
inoculants are compared. Since growth of MTHJ
cells can easily be scaled up, MTHJ cells are
less heterogeneous than primary tumor ex-
plants, and they do not require a continuous
supply of animals as donors of tumor tissue, we
propose that the MTHJ cell line is a valuable
resource to study novel therapeutic interven-
tions directed against breast cancer in an im-
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munocompetent mouse model. Furthermore,
slower growing tumors are preferable to allow
analysis of the time course of treatment efficacy
by means of PET imaging.

MTHJ cells showed three times higher uptake of
[18F]FLT compared to primary PyMT cells in vitro
which is indicative of a higher proliferation rate
in the cultivated MTHJ cells. In both cell lines
glucose metabolism was highly active as evi-
denced by the observed high [18F]FDG uptake.
However, after 380 min incubation time small
differences were detectable between MTHJ and
primary PyMT cells suggesting a slightly higher
metabolic rate of glucose in primary PyMT cells.
Comparable high cellular [*8F]FDG uptake levels
as found during this study were observed for
mouse EMT-6 mammary cells in vitro [23]. How-
ever, human breast cancer cell lines such as
MCF-7 showed lower [18F]FDG uptake presuma-
bly reflecting lower metabolic rates of glucose in
these tumors [24].

Dynamic small animal PET imaging studies re-
vealed high [18F]FDG uptake in MTHJ tumors
without reaching a plateau within 60 min p.i..
Primary PyMT cell-derived tumors also showed a
comparable [18F]FDG uptake pattern in vivo
which confirms the results from the in vitro
studies. In comparison to the murine EMT-6
mammary tumor model, tumors from MTHJ cells
as well as primary PyMT cells reached very high
SUV levels of almost 3 for [18F]FDG after 60 min
p.i. [23, 25]. Small animal PET studies with EMT
-6 tumors demonstrated standard uptake val-
ues for [18F]FDG in the range of 0.9 to 2 after
60 min p.i. [26, 27]. A recent comprehensive
and systematic study which compared [18F]FDG
and [18F]FLT uptake profiles of several human
tumor xenograft models reported mean SUVs of
0.3-1.59 for [18F]FDG after 65 min p.i. [28]. All
mice were fasted for 4-8 h prior to injection of
[18F]FDG. With mean SUVs of 2.5-2.8 in mice
that were not fasted, the MTHJ and PyMT mod-
els seem to have a much higher glucose meta-
bolic rate and therefore may represent valuable
pre-clinical mammary tumor models for the
analysis of therapeutic interventions.

Uptake of [18F]FLT was somewhat different in
tumors from MTHJ and primary PyMT cells, al-
though data analysis did not reach a significant
level. As primary PyMT cells showed a lower
[18F]FLT uptake level than MTHJ cells, the PyMT
tumors seem to have a slightly lower prolifera-
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tion rate in vivo. Interestingly, SUVs of 0.9-1.1
for [28F]FLT in both types of tumors are in the
same range (0.2-1.4) as determined in several
other studies [28-30].

Tumors derived from cultured MTHJ and primary
PyMT cells showed a comparable radiotracer
uptake profile for [18F]FDG and [*8F]FLT which is
indicative of comparable metabolic and prolif-
eration rates in both tumors. The MTHJ tumor
model represents a good and reliable pre-
clinical mouse mammary tumor model for the
analysis of the efficacy of therapeutic interven-
tions. A systematic functional baseline in vivo
characterization of a given tumor model is an
important prerequisite for the design of a pre-
clinical anti-cancer therapy study [28].

A further advantage of the MTHJ model is the
complete immunocompetence of the mice.
Most preclinical testing of novel anti-cancer
therapeutics for breast cancer treatment is car-
ried out in nude or SCID mice bearing human
breast cancer xenografts [18, 31-33]. Nude
mice, however, are immunodeficient and thus
are not as comparable to the breast cancer pa-
tient, whose immune system may enhance or
repress the efficacy of therapy. In particular, the
immune system may play a major role in the
efficacy of oncolytic viruses and viral gene ther-
apy vectors [34]. Other mouse cell lines, such
as MT1A2 cells, have been studied as immuno-
competent murine models for breast cancer.
However, no PET imaging was used for charac-
terization of the MT1A2 cell line. Furthermore,
in our hands spontaneous regression of MT1A2
tumors occurred at a sufficiently high frequency
to confound efficacy studies. Tumors of other
immunocompetent murine models, such as
those derived from 4T1 cells, demonstrate a
very high growth rate. Therefore, both MT1A2
and 4T1 models seem to be less attractive than
MTHJ for longitudinal mouse breast cancer
studies.

In conclusion, the immunocompetent murine
MTHJ breast tumor model, which has high bio-
logical relevance to human breast cancer, is
functionally similar to the primary PyMT tumor
model based on glucose metabolism and prolif-
eration pattern. The observed high SUV levels
for [18F]FDG (SUV ~3) and reasonable SUVs for
[18F]FLT (SUV ~1) underscore the potential of
this pre-clinical mouse model for the analysis
and monitoring of novel therapeutic strategies
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