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Abstract
Background—Hepsin is a cell surface protease that is over-expressed in more than 90% of
human prostate cancer cases. The previously developed Probasin-hepsin/Large Probasin-T antigen
(PB-hepsin/LPB-Tag) bigenic mouse model of prostate cancer demonstrates that hepsin promotes
primary tumors that are a mixture of adenocarcinoma and neuroendocrine (NE) lesions, and
metastases that are neuroendocrine in nature. However, since the majority of human prostate
tumors are adenocarcinomas, the contribution of hepsin in the progression of adenocarcinoma
requires further investigation.

Methods—We crossed the PB-hepsin mice with PB-Hi-myc transgenic mouse model of prostate
adenocarcinoma and characterized the tumor progression in the resulting hepsin/myc bigenic mice.

Results—We report that PB-hepsin/PB-Hi-myc bigenic mice develop invasive adenocarcinoma
at 4.5 months. Further, histological analysis of the 12-17 month old mice revealed that the PB-
hepsin/PB-Hi-myc model develops a higher grade adenocarcinoma compared with age-matched
tumors expressing only PB-Hi-myc. Consistent with targeting hepsin to the prostate, the PB-
hepsin/PB-Hi-myc tumors showed higher hepsin expression as compared to the age matched myc
tumors. Furthermore, endogenous expression of hepsin increased in the PB-Hi-myc mice as the
tumors progressed.

Conclusions—Although we did not detect any metastases from the prostates in either the PB-
hepsin/PB-Hi-myc or the PB-Hi-myc mice, our data suggests that hepsin and myc co-operate
during the progression to high grade prostatic adenocarcinoma.
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Introduction
Following the development of prostatic intraepithelial neoplasia (PIN), the natural course of
progression in human prostate cancer typically involves the development of adenocarcinoma
with local invasion, and the final development of distal metastases. Transgenic mouse
models provide an excellent opportunity to identify genes that contribute to the development
of prostate adenocarcinoma, and to elucidate the molecular basis of prostate cancer
progression in vivo. However, several transgenic mouse models develop androgen
independent neuroendocrine cancer, and neuroendocrine pathophysiology does not reflect
the predominant androgen dependent adenocarcinoma phenotype observed in human
prostate cancer (1-3). Thus, there is a need to develop and characterize novel transgenic
models that better mimic prostate adenocarcinoma in humans.

Proteolytic activity associated with both secreted and cell surface proteases are thought to
play a critical role in progression of cancer to an advanced stage (4,5). Cell surface proteases
have been hypothesized to play a role in the cleavage of extracellular matrix proteins that are
components of the basement membrane, thus allowing tumor cells to invade and metastasize
(6). Several studies have shown that hepsin, a type II transmembrane serine protease
(TTSP), is upregulated at both the mRNA and protein levels in more than 90% of human
prostate cancers. For example, one study reported that hepsin is up-regulated by 34 fold in
Gleason grades 4 and 5. (7,8). Hepsin levels have been correlated positively with disease
aggressiveness with highest hepsin expression levels present in tumors of Gleason grade 4/5
(9). This suggests a role for hepsin in aggressive prostate cancers. A transgenic mouse
model over-expressing hepsin in the prostate was created by using the prostate-specific
probasin promoter (1). Prostates in these mice showed normal cell proliferation and
differentiation but the basement membrane showed disorganization (1). Further, these
hepsin transgenic mice when crossed with the LPB-Tag 12T-7f model showed significant
tumor progression and metastases to the bone making it the only mouse model to develop
bone metastases (1). This study indicated that hepsin plays a key role in the progression of
prostate cancer to a metastatic phenotype, consistent with the high levels of hepsin found in
patients with advanced prostate cancer. However, these bigenic mice developed
adenocarcinoma and neuroendocrine tumors at the primary site but the metastatic lesions are
NE cancer, a rare type of human prostate cancer.

To determine the role of hepsin in the progression of adenocarcinoma of the prostate, we
crossed the PB-hepsin mice with PB-Hi-myc mice, the probasin directed myc mouse model
of prostate adenocarcinoma. The PB-Hi-myc model (hereafter referred as myc mice)
expresses high levels of myc and develops adenocarcinoma by 6 months of age (10). Herein
we provide evidence that over-expression of hepsin in the myc tumors decreases the time
required for development of adenocarcinoma from 6 months to 4.5 months. Further, with
aging, the PB-hepsin/PB-Hi myc mice (hereafter referred to as hepsin/myc mice) developed
a pathologically higher grade of tumor as compared to the tumors of the age-matched myc
transgenic mice. In short, our data confirms that hepsin co-operates with myc in the
progression of adenocarcinoma in a mouse model of prostate cancer and underscores the
relevance of hepsin during prostate cancer progression indicating that enzymatic inhibition
of hepsin activity may have therapeutic benefit.

Materials and Methods
Generation of hepsin/myc mice

Mice were housed in the animal care facility at Vanderbilt University Medical Center in
accordance with the National Institutes of Health (NIH) and institutional guidelines for
laboratory animals. The PB-Hi-myc and PB-hepsin mouse models have been described
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elsewhere (1,10). These models were generated by utilizing the probasin promoter
(ARR2PB) to target the myc and hepsin genes, respectively, to the mouse prostate. The
ARR2PB sequence consists of the original probasin sequence PB (-286/+28) combined with
an additional androgen response region (11). PB-hepsin and PB-Hi-myc mice were
maintained in CF7BL/6J and FVB backgrounds respectively. All the mice were F1 offspring
so the PB-Hi-myc mice were age matched and genetically matched to the hepsin/myc mice,
therefore the Pb-Hi-myc and hepsin/myc bigenic mice were 50% C57BL/6J and 50% FVB.
Mice were analyzed starting at 3 months of age.

Tissue preparation and histopathologic analysis
Mice were sacrificed using the cervical dislocation technique following inhalation of an
anesthetic agent in accordance with the guidelines of Vanderbilt University Animal Care
committee. Generally, the prostates were dissected into four different lobes (dorsal, ventral,
lateral and anterior) with the aid of a dissecting microscope. In some instances it was not
possible to separate the dorsal and lateral lobes, then tissues were taken together as the
dorsolateral lobe. Liver, lungs, kidney, spleen, seminal vesicles, epididymis, bladder, femur
bone, jaw bone and inguinal lymph nodes were also harvested for histologic examination.
Tissues were fixed in 10% formalin and processed and embedded using standard techniques.
Paraffin embedded tissue was cut at 5 μm sections and were used for H&E staining and
immunohistochemistry. Histology was classified in a blinded manner by a pathologist (MW)
based on the definitions from the Prostate Pathology committee of the National Cancer
Institute Mouse Models of Human Cancer Consortium (12). Generally 3-4 sections were
reviewed per specimen.

Immunohistochemistry
Immunohistochemistry was performed on 5 μm thick paraffin sections following
deparaffinization and rehydration using standard techniques. For Foxa1, AR and Myc
immunostaining, antigen retrieval was achieved by microwaving in 1 M urea for 30 minutes
(min) and the slides were then cooled to room temperature for 1 hour (h). Endogenous
peroxidase activity was blocked by Dako peroxidase blocking reagent (Dako, CA, USA) 30
min followed by washing in PBS (pH 7.4). After rinsing with PBS, the slides were placed in
blocking solution (goat or horse serum) for 20 min to block nonspecific binding of antibody
to the tissues or cells. Sections were incubated with primary antibody overnight at 4°C. The
following primary antibodies were used (with the indicated dilutions in PBS): AR N-20
Santa Cruz Biotechnology Inc., sc-816 (1:1000); Foxa1 C-20 sc-6553 (1:1000), Hepsin
Cayman Chemical cat# 100022 (1 μg/ml) and Myc N terminal antibody Epitomics cat
#1472-1 (13) (dilution 1:1000). Staining was visualized using Vectastain ABC kit (Vector
Laboratories Inc, Burlingame, CA, USA) and 3,3′-diaminobenzidine tetrahydrochloride
(Dako). Slides were counterstained with hematoxylin, dehydrated, and cover-slipped.

Quantitative real-time reverse transcriptase polymerase chain reaction (q RT-PCR)
RNA was extracted from tissue samples fixed in RNA later using the RNeasy mini kit
(Qiagen, Valencia, CA, USA) according to the manufacturer's protocol including treatment
with DNase. RNA concentration was measured using a spectrophotometer and RNA quality
was assessed by agarose gel electrophoresis. Reverse transcription and quantitative real-time
q RT-PCR used Superscript II reverse transcriptase (Invitrogen, Carlsbad, CA, USA) and iQ
SYBR green supermix (Biorad, Hercules, CA, USA) respectively. Relative quantitation of
hepsin was performed by ΔΔct method normalized to 18s r RNA. The hepsin primers were
generated based on the mouse sequence of hepsin. The forward hepsin primer (5′
CTCTAGCTCCCTGCCTCTCA 3′) and reverse hepsin primer (3′
CGTTGCTTATGATGGGAACC 5′) generated a 170 bp amplimer. 18S forward primer
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used was (5′ CAAGAACGAAAGTCGGAGGTTC) and Reverse (5′
GGACATCTAAGGGCATCACAG generated a 488 bp amplimer.

Statistical analysis
Statistical analysis was performed using SPSS version 17 (Chicago, IL). The proportions of
negative outcomes (formation of adenocarcinoma) for both control (myc) and test (hepsin/
myc) groups were compared using Fisher exact tests, with p values < 0.05 taken as
significant.

Results
Characterization of hepsin/myc bigenic mice

Since both myc and hepsin genes are over-expressed in human prostate tumors (14-24), it
was essential that we specifically drove expression of these transgenes to the luminal
epithelial cells of the prostate in a temporal manner. Immunohistochemical analyses
revealed the presence of myc expression in the epithelial cells of the hepsin/myc and myc
mice (Fig. 1, Panels A through F). Immunohistochemical analyses revealed that hepsin
expression was low in the myc transgenic mice and, as expected, was higher in the hepsin/
myc mice at all ages (Fig. 1, Panels G through L). Notably, the myc transgenic mice
spontaneously developed a low level of endogenous hepsin that increased as the myc tumors
progressed, consistent with the elevated levels of hepsin found in advanced human prostate
cancer (7,8). Our results indicate that forced hepsin and myc transgene expression was
specifically targeted to the epithelial compartment of bigenic mice and that as the transgenic
myc mouse ages, hepsin is spontaneously expressed.

Histological examination of prostates from the myc and hepsin/myc mice showed
progressive tumor development with age (Figs. 2 and 3; Supplementary Table 1). The
prostates were characterized by a pathologist in a blinded manner as either containing no
histologic abnormality, low grade prostatic intraepithelial neoplasia (LGPIN), high grade
prostatic intraepithelial neoplasia (HGPIN) or adenocarcinoma with various grades (Figs. 2
and 3; Supplementary Table 1). A detailed mouse-by-mouse description of the
histopathological findings has been provided in Supplementary Table 1. LGPIN and HGPIN
were described by crowding of epithelial cells within a gland but still bound by the basement
membrane combined with cytologic abnormalities such as nuclear enlargement. HGPIN (Fig
2, Panel B) differed from LGPIN (Fig 2, Panels A & D) based on pronouncement of these
features including nuclear atypia, increased number of heterochromatic nuclei and higher
mitotic rates.. Adenocarcinoma was characterized by invasive lesions that lacked glandular
prostate differentiation and absence of a clear basement membrane contour (Fig 2, Panels C,
E &F; Fig 3, Panels A through F; Supplementary Table 1). This data indicates that hepsin/
myc bigenic mice develop histopathological hallmarks associated with adenocarcinoma.

Hepsin/myc bigenic mice display accelerated tumor progression
The PB-hepsin transgenic mice when crossed with the LPB-Tag mice has been shown to
display significant progression from HGPIN to adenocarcinoma and NE cancers (1).
Further, these NE cancers metastasized to the liver, lungs, and bone (1). Our model tested if
the overexpression of hepsin causes progression of adenocarcinoma in the myc model. Since
adenocarcinoma develops first in the dorsolateral prostate of the myc mouse, the histology
of these lobes was carefully examined in the hepsin/myc bigenic mice. We found that at 3
months, both myc and hepsin/myc mice displayed PIN lesions (Fig. 2, Panels A & D;
Supplementary Table 1). But notably, in contrast to the myc mice, the hepsin/myc mice
displayed adenocarcinoma at 4.5 months (5 out of 6 mice) since all the PIN lesions had
advanced to adenocarcinoma (Fig 2, Panel E; Table 1;Supplementary Table 1) whereas none
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of the myc mice displayed adenocarcinoma (0 out of 6 mice) but instead developed HGPIN
(Fig. 2, Panel B; Table 1;Supplementary Table1; p=0.015). At 6 months, both hepsin/myc
and myc mice displayed invasive adenocarcinoma (Fig. 2, Panels C & F; Table1). Since
Foxa1 is an established marker to detect prostate luminal epithelial cells, invasion of the
tumor cells into the surrounding stroma can be visualized by Foxa1 staining. (Fig. 4, Panels
A through F; Fig. 5, Panels A through F). It has been previously shown that hepsin causes
significant progression of prostate cancer in the LPB-Tag model including metastases to the
bone (1). These tumors were shown to express neuroendocrine markers including
synaptophysin (1). In our model of the hepsin/myc mouse, neuroendocrine differentiation, as
detected by synaptophysin staining was negative (Supplementary Fig. 1). Further, to check
the status of the androgen receptor in the tumors, we performed immunohistochemistry with
androgen receptor (Fig. 4, Panels G through L; Fig. 5, Panels G through L). Both myc and
hepsin/myc tumors at all ages stained positive for the androgen receptor. This data indicates
that when compared to myc transgenic mice, bigenic hepsin/myc mice develop
adenocarcinoma at an accelerated rate and that both myc and hepsin/myc tumors are
adenocarcinomas devoid of any neuroendocrine (NE) differentiation.

Prostate tumors from aged hepsin/myc mice exhibit a higher grade of adenocarcinoma
compared with myc mice

In an effort to determine if increased hepsin expression in the tumors would lead to further
progression, mice were aged up to 17 months. Staining with the GFP antibody [since the
mouse PB-hepsin construct is tagged with GFP (1)] was used to detect potential metastasis
in the lymph nodes, femur and jaw bones, kidney, lung, liver etc. No metastases were
detected. Notably, hepsin/myc tumors (12-17 months) exhibited a higher grade
adenocarcinoma as compared with the myc tumors (4 out of 6 mice) (Fig. 3; Table 1;
Supplementary Table 1). (A detailed mouse-by-mouse description of the histopathological
findings along with the grades of the respective tumors has been provided in Supplementary
Table 1. The tumor size was not significantly different between hepsin/myc and myc mice.
As expected, hepsin levels were significantly higher (p<0.05) in the tumors of hepsin/myc
mice compared with age matched myc tumors, as measured by quantitative real-time, qRT-
PCR (Fig. 6) and immunohistochemistry (Fig. 1, Panels G through L). Notably, hepsin/myc
tumors displayed less stroma as compared with the myc alone tumors. To determine if
tumors in the myc mice reflected the pathobiology of human adenocarcinoma, we analyzed
hepsin expression of myc tumors during progression from PIN to higher grade cancer.
Notably, with aging, the prostates of the myc mice begin to spontaneously express hepsin.
Further, hepsin expression in the myc tumors increased significantly (p<0.05) in the 12, 15
and 17 month time points compared to 6 month prostate tumor from myc mice (Fig. 6). This
change in hepsin expression also was detected by immunohistochemistry (Fig. 1, Panels G
through I). This data indicates that hepsin expression in the hepsin/myc tumors causes the
tumors to progress to a higher grade and that endogenous hepsin expression in the myc
tumors increases with age progression.

Discussion
Hepsin is consistently up-regulated in more than 90% of human prostate tumors, including
one report which provided evidence of increases of 34-fold when compared to non-tumor
controls (7,8). Additionally, hepsin expression levels have been shown to positively
correlate with disease progression in human prostate cancer (9,22,25). A number of well
characterized models for mouse prostate adenocarcinoma exist; however, in most of these
models hepsin levels are low or nonexistent (26,27). Transgenic mice expressing hepsin
under the control of the prostate specific probasin promoter do not display changes in cell
proliferation or differentiation but do show a disorganization of the basement membrane (1).
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Further, when PB-hepsin transgenic mice are crossed with a transgenic line expressing the
SV40 Large-T antigen in the prostate (LPB-Tag 12-7f line), the resulting bigenic offspring
displayed dramatic acceleration in tumor progression and metastasis to the bone making it
the only transgenic prostate cancer mouse model displaying reproducible bone metastasis
(1). It was recently reported that in vitro, hepsin cleaves Laminin-332, a component of the
basement membrane and that cleaved hepsin increased the in vitro migration of DU145
human prostate cancer cells (28). These studies indicated that hepsin plays a key role in
prostate cancer progression, as opposed to the initiation of prostate tumorigenesis. However,
previously developed LPB-Tag/PB-hepsin mice develop invasive adenocarcinoma as well as
neuroendocrine cancer in the primary tumor. Further, the metastatic lesions in these LPB-
Tag/PB-hepsin mice were neuroendocrine in nature. In human prostate cancer, the vast
majority of primary tumors are adenocarcinomas (29). However, in several human prostate
tumors, following androgen deprivation therapy, the adenocarcinoma progresses to more
aggressive androgen independent tumors that develop varying degrees of neuroendocrine
differentiation. Primary human prostate tumors that are neuroendocrine in nature are
extremely rare and akin to NE cancers in other tissues are highly aggressive (30-36).
Therefore, a more desirable mouse model for prostate cancer would incorporate the
predominant features of human prostate cancer including reliable and faster progression to
invasive adenocarcinoma, absence of neuroendocrine differentiation, and development of
adenocarcinoma metastases to the bone. In order to directly test the role of increased hepsin
expression in prostate cancer progression, we introduced high levels of hepsin expression
into the prostate of the Hi-myc mouse model of prostate adenocarcinoma. This resulting
hepsin/myc bigenic mouse model showed that the increased expression of hepsin results in
earlier development of prostate adenocarcinoma, and eventually a higher grade tumor when
compared to tumors derived from the myc mice.

The myc protooncogene has been shown to cause increased cell proliferation in multiple
studies. Several reports have demonstrated increased myc copy number in up to 30% of
human prostate tumors (14-17,37). The myc transgenic mouse model utilizing the prostate
specific probasin promoter displays a reliable penetrance to HGPIN lesions and progression
to invasive adenocarcinoma in 6 months (10). The myc transgenic mice develop PIN with
progression to an adenocarcinoma that is devoid of any neuroendocrine differentiation.
However, the myc model of prostate cancer spontaneously expresses low hepsin levels
suggesting that progression of the cancer in this model is paralleling events that occur in
human prostate cancer. However, these low levels of hepsin expression may not accurately
reflect the physiological consequences that the widespread over-expression of hepsin causes
in human prostate tumors.

To investigate the effect of hepsin over-expression in a mouse model of prostate
adenocarcinoma, we generated the hepsin/myc bigenic mouse. Hepsin up-regulation in the
myc model accelerates the incidence of adenocarcinoma from 6 months to 4.5 months. As
mice were aged up to 17 months, the prostate tumors of hepsin/myc mice displayed a higher
pathological grade of cancer when compared to age matched mice expressing myc alone in
the prostate. This finding further supports an important role for increased hepsin expression
and activity during progression of adenocarcinoma. Also, the tumors in our bigenic mice did
not develop features of neuroendocrine differentiation and were negative for synaptophysin,
a neuroendocrine marker. Further, we found that endogenous hepsin levels, although low
when compared to the probasin targeted hepsin, were present in the myc mice and increased
significantly (p <0.05) as the myc tumors progressed to 12, 15 and 17 months when
compared with the 6 month myc tumor. This finding demonstrates that expression of hepsin
in the myc tumors occurs spontaneously and reflects similar events seen during the
progression of human prostate cancer.
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However, unlike the LPB-Tag/PB-hepsin mice, no metastasis was detected in either myc
alone or hepsin/myc bigenic mice. It has been argued that while hepsin may play an
important role in the primary tumors by degrading basement membrane molecules, the low
levels of hepsin in the metastatic lesions and metastasis-derived human prostate cell lines
indicates a paradoxical nature of hepsin as a metastasis promoting gene. It is plausible to
hypothesize that hepsin may play varying roles depending on the prostate tumor type
(adenocarcinoma or neuroendocrine tumor) and also depending on its expression at specific
time points in the tumor progression cascade. We speculate that the absence of metastasis in
this model is linked to the relatively less aggressive adenocarcinoma that occurs in the myc
mice as compared to the LPB-Tag/PB-hepsin mice that develop aggressive neuroendocrine
cancers. This data suggests that hepsin expression in the tumor is not sufficient to induce
metastasis from the slowly developing adenocarcinoma of the myc mouse prostate;
however, hepsin expression does cause adenocarcinoma to appear earlier and tumor grade to
increase at a faster rate than when myc alone is expressed in the mouse prostate.

Our hepsin/myc model develops cancer as early as 4.5 months and only the knock out (KO)
of Pten in the prostate and the TRAMP models develop cancer at such an early age (38,39).
However, TRAMP mice develop neuroendocrine cancer rather than adenocarcinoma (40).
Both the hepsin/myc and Pten models develop primary tumors that are adenocarcinoma.
However, prostates of Pten KO mice have limited adenocarcinoma cells that show
neuroendocrine differentiation that further increased in castrated mice (41). Further, no
neuroendocrine differentiation is seen in our hepsin/myc model.

Conclusions
In summary, our hepsin/myc bigenic model shows rapid progression to prostate
adenocarcinoma and mimics multiple features of human prostate cancer progression by the
over-expression of hepsin as well as myc. The use of this new bigenic model will aid in the
identification of novel hepsin substrates that contribute to prostate adenocarcinoma
progression and more importantly aid in the testing of compounds that inhibit hepsin
activity, thus identifying compounds for prostate cancer therapy in humans.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. Immunohistochemical staining of myc and hepsin in the transgenic animals showing
progression from 12 to 17 months
(Panels A & G) Myc staining and Hepsin staining respectively of 12 month old myc mice;
(Panels D & J) Myc staining and Hepsin staining respectively of 12 month old hepsin/myc
mice; (Panels B & H) Myc staining and Hepsin staining respectively of 15 month old myc
mice; (Panels E & K) Myc staining and Hepsin staining respectively of 15 month old hepsin/
myc mice; (Panels C & I) Myc staining and Hepsin staining respectively of 17 month old
myc mice; (Panels F & L) Myc staining and Hepsin staining respectively of 17 month old
hepsin/myc mice
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Fig. 2. Histopathology (H&E) of transgenic animals showing progression from 3 to 6 months
Panels A & D showing LGPIN in 3 month old myc and hepsin/myc mice respectively; Panel
B showing HGPIN & Panel E showing adenocarcinoma in 4.5 month old myc and hepsin/
myc mice respectively; Panel C & F showing adenocarcinoma in 6 month old myc and
hepsin/myc mice respectively.
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Fig. 3. Histopathology (H&E) of transgenic animals showing progression of adenocarcinoma
from 12 to 17 months
(Panels A & D) H&E of 12 month old myc and hepsin/myc mice respectively; (Panels B &
E) H&E of 15 month old myc and hepsin/myc mice respectively; (Panels C & F) H&E of 17
month old myc and hepsin/myc mice respectively.
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Fig. 4. Immunohistochemical staining of Foxa1 and AR in the transgenic animals showing
progression from 3 to 6 months
(Panels A & G) Foxa1 and AR staining respectively of 3 month old myc mice; (Panels D &
J) Foxa1 and AR staining respectively of 3 month old hepsin/myc mice; (Panels B & H)
Foxa1 and AR staining respectively of 4.5 month old myc mice; (Panels E & K) Foxa1 and
AR staining respectively of 4.5 month old hepsin/myc mice; (Panels C & I) Foxa1 and AR
staining respectively of 6 month old myc mice; (Panels F & L) Foxa1 and AR staining
respectively of 6 month old hepsin/myc mice.
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Fig. 5. Immunohistochemical staining of Foxa1 and AR in the transgenic animals showing
progression from 12 to 17 months
(Panels A & G) Foxa1 and AR staining respectively of 12 month old myc mice; (Panels D &
J) Foxa1 and AR staining respectively of 12 month old hepsin/myc mice; (Panels B & H)
Foxa1 and AR staining respectively of 15 month old myc mice; (Panels E & K) Foxa1 and
AR staining respectively of 15 month old hepsin/myc mice; (Panels C & I) Foxa1 and AR
staining respectively of 17 month old myc mice; (Panels F & L) Foxa1 and AR staining
respectively of 17 month old hepsin/myc mice.
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Fig. 6. Quantitative real-time q RT-PCR of hepsin expression in hep/myc and myc mice
Hepsin expression in 6, 12, 15 and 17 month hep/myc and myc mice. (*) represents
significant difference (p<0.05) in hepsin expression between myc and hep/myc mice. (+)
represents significant difference (p<0.05) in hepsin expression between 6 month old myc
mice as compared with 12, 15 and 17 month old myc mice respectively.

Nandana et al. Page 16

Prostate. Author manuscript; available in PMC 2011 May 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nandana et al. Page 17

Ta
bl

e 
1

In
ci

de
nc

e 
of

 P
IN

 / 
ad

en
oc

ar
ci

no
m

a 
in

 H
ep

/M
yc

 a
nd

 M
yc

 m
ic

e 
w

ith
 a

ge
 p

ro
gr

es
si

on

A
ge

 (m
on

th
s)

N
o.

 o
f m

ic
e

PI
N

 / 
A

de
no

ca
rc

in
om

a 
/

H
ig

he
r 

gr
ad

e 
(if

 a
pp

lic
ab

le
)

4.
5

M
yc

6
PI

N
 in

 a
ll 

6 
m

ic
e

H
ep

/M
yc

6
PI

N
 in

 1
, A

de
no

ca
rc

in
om

a 
in

 5
 m

ic
e

6-
10

M
yc

2
A

de
no

ca
rc

in
om

a 
in

 b
ot

h 
m

ic
e

H
ep

/M
yc

2
A

de
no

ca
rc

in
om

a 
in

 b
ot

h 
m

ic
e

12
-1

7

M
yc

6
A

de
no

ca
rc

in
om

a 
in

 a
ll 

6 
m

ic
e

H
ep

/M
yc

6
A

de
no

ca
rc

. i
n 

al
l 6

 m
ic

e,
H

ig
he

r g
ra

de
 in

 4
/6

 m
ic

e 
co

m
pa

re
d 

w
ith

 M
yc

al
on

e

Prostate. Author manuscript; available in PMC 2011 May 1.


