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TMPRSS2–ERG gene rearrangement is seen in about half of clinically localized prostate cancers, yet

controversy exists with regard to its prognostic implications. Similarly, the relationship of TMPRSS2–ERG

fusion to Gleason score and morphology remains uncertain. We assigned Gleason scores and recorded

morphological features for 521 clinically localized prostate cancers sampled in triplicate and arrayed in eight

tissue microarray blocks. Fluorescence in situ hybridization was performed to delineate TMPRSS2–ERG

aberrations. Using maximum Gleason score, based on three core evaluation, and overall Gleason score, based

on prostatectomy sections, Fisher’s exact test was performed for tumors with TMPRSS2–ERG translocation/

deletion, copy number increase (Z3) of the TMPRSS2–ERG region without translocation/deletion, and copy

number increase and concomitant translocation/deletion. In all, 217 (42%) translocation/deletion and 30 (5.9%)

copy number increase-alone cases were detected. Among 217 translocation/deletion cases, 32 had trans-

location/deletion with copy number increase. In all, 237, 200, and 75 cancers had maximum core-specific

Gleason score of 6, 7, and 8–10, respectively. Tumors with translocation/deletion tended toward lower Gleason

scores than those without (P¼ 0.002) with similar results for overall Gleason score (P¼ 0.02); copy number

increase cases tended toward higher Gleason scores than those without (Po0.001). Gleason score of 8–10

tumors demonstrated lower odds of translocation/deletion (odds ratio (OR) 0.38; 95% CI 0.21–0.68) and higher

odds of copy number increase alone (OR 7.33; 95% CI 2.65–20.31) or copy number increaseþ translocation/

deletion (OR 3.03; 95% CI 1.12–8.15) relative to Gleason score of o7 tumors. No significant difference in

TMPRSS2–ERG incidence was observed between patients with and without cribriform glands, glomerulations,

signet-ring cells, or intraductal cancer (P¼ 0.821, 0.095, 0.132, 0.375). TMPRSS2–ERG gene fusion is associated

with lower core-specific and overall Gleason scores and not with high-grade morphologies. Conversely,

TMPRSS2–ERG copy number increase, with or without rearrangement, is associated with higher Gleason score.

These findings indicate that translocation/deletion of TMPRSS2–ERG is not associated with histological

features of aggressive prostate cancer.
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In the nearly 5 years since Tomlins et al1 reported
the discovery of a recurrent translocation involving
TMPRSS2 and ERG on chromosome 21 in prostate
cancer, numerous groups have examined these
findings in various patient populations,2–4 disease
states,4–9 and morphological contexts.10–13 Although
various frequencies of TMPRSS2–ERG gene fusion,
ranging from 15–30% in conservatively managed
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European-based cohorts2–3 to 70–80% in initial
small selected cohorts obtained using PCR-based
detection1,14 have been reported, some consistency
has emerged in clinically localized prostate cancer,
with most groups finding B40–55% of cancers with
this genetic change.5,8,13,15–19 Frustratingly however,
little consensus has been achieved with regard to the
clinical significance of TMPRSS2–ERG rearrange-
ment. Earlier studies reported associations with
high stage, metastasis, and prostate cancer-specific
death,3–4,8,17 whereas more recent reports have
found no association with outcome,5 an association
with favorable outcome,9 or a similar percentage
of TMPRSS2–ERG gene fusion in minute and
nonminute adenocarcinomas,15 all suggesting its
lack of value as a marker of aggressive prostate
cancer.

In an analogous manner, examination of the
relationship between TMPRSS2–ERG fusion and
morphological manifestations of prostate cancer
has produced varying results.2–13,16,18,20,21 Specifi-
cally, the majority of authors have found no
statistically significant association between TMPRSS2–
ERG rearrangement and Gleason score, the primary
grading parameter in prostate cancer,4,6,8–9,12–13,20,21

while some have demonstrated an association with
either higher2,3,18 or lower Gleason scores.5,16

Although fewer in number, studies of the associa-
tion of TMPRSS2–ERG and specific prostate cancer
morphological features have generally shown a
correlation with high-grade histologies.7,12–13 Given
the ongoing lack of consensus with regard to these
findings, we investigated the relationship of
TMPRSS2–ERG rearrangement with both tissue
microarray core-specific and overall radical prosta-
tectomy Gleason score, as well as a group of familiar
prostate cancer morphologies.

Materials and methods

Case Selection

The patient cohort was comprised of prostate cancer
tissue from 544 patients who underwent radical
prostatectomy for clinically localized disease with-
out previous androgen deprivation or radiation
therapy at our institution between 1985 and 2002
and in whom extensive clinical follow-up was
available. These cases had previously been sampled
in triplicate and arrayed in eight tissue blocks. The
cores represented in the tissue microarrays were
from three different sites within the index tumor
focus in the majority of cases.

Among these 544 cancers, 23 were not evaluable
by fluorescence in situ hybridization (FISH) due to
the absence of the tissue core on the section, no
carcinoma present in the core, or a failed FISH assay,
leaving 521 patients for analysis. For evaluation of
maximum (core-specific) Gleason score only, an
additional nine patients had either no tissue core

present on the section or no carcinoma present in
the core, resulting in only 512 patients’ data being
applicable in the related analyses.

FISH for Detection of Gene Fusion Status

This cohort of cases were previously studied5 using
a three-color break-apart FISH probe set prepared by
combining two BAC clones at 30 ERG (RP11-315E22
and RP11-720N21) labeled with SpectrumOrange,
with two BAC clones each at 50 TMPRSS2 (RP11-
35C4 and RP-891L10) labeled with SpectrumGreen,
and 30 TMPRSS2 (RP11-825A8 and RP11-120C17)
labeled with SpectrumRed (Vysis, Abbott Molecular,
Des Plaines, IL, USA). For each slide, 50–100 ng
of each labeled clone was ethanol precipitated
with 2–3 mg Cot-1 DNA and resuspended in 15 ml
hybridization buffer.22

Hybridization, washing, and fluorescence detec-
tion were performed according to standard proce-
dures. Briefly, sections were deparaffinized in
xylenes, microwaved in 10mM sodium citrate (pH
6.0) solution for 5–10min, cooled to room tempera-
ture, rinsed, and then treated with pepsin–HCl for
B5min at 371C before being rinsed and dehydrated.
The prewarmed probe mixture was applied to the
slides, and a coverslip was sealed in place with
rubber cement. The slides were then denatured at
831C for 4–6min on a HYBrite automated hybridizer
(Vysis, Abbott Molecular) and then incubated over-
night at 371C. After standard post-hybridization
washes, the slides were stained with 40,6-diamidino-
2-phenylindole and mounted in antifade (Vectashield,
Vector Laboratories).

Image Analysis

Samples were analyzed using an automated imaging
system (MetaSystems, Altlussheim, Germany) and
Isis 5.0 scanning and imaging software. Slides were
scanned at � 5, and the resulting composite was
segmented using the Metafer microarray tool. Seg-
mentation generated a position list corresponding
to each available core, linking slide location to
subsequent high-resolution FISH images. Evaluation
and analysis of the cases was carried out by a
pathologist (AG) and a molecular cytogeneticist
(MAL). A minimum of 100 cancer cells were
evaluated for each case, whenever possible. If there
was only one core that was positive, then the
rearrangement status was recorded as positive for
that case. This three-color experiment, incorporating
30 ERG and 30 and 50 TMPRSS2 clones was used to
facilitate the screening of a large sample size.
Four major patterns were observed with FISH: (a)
Wild type, with two sets of triplet orange (30 ERG),
red (30 TMPRSS2), and green (50 TMPRSS2)
signals in each cell; (b) Deletion, with one orange-
green doublet and loss of corresponding red
signal in one allele and a wild-type second allele;
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(c) Translocation, with an orange-green doublet in
one allele and retention, yet separation of one red (30

TMPRSS2) signal; the other allele is wild type; (d)
Copy number increase, with42 wild-type signals in
each cell (Figures 1a–d).

Gleason Score and Morphological Assessment

A Gleason score (primaryþ secondary grade) was
assigned for each evaluable core on eight tissue
microarrays (core-specific Gleason score) by a single
urological pathologist (SWF). The Gleason score
assigned to the radical prostatectomy specimen,
based on review of tissue sections (overall Gleason
score), was also recorded. In addition, the presence
of seven specific morphological features were
recorded for each tissue microarray core, including
cribriform glands, glomerulations, signet-ring
cells, intraductal carcinoma, mucinous fibroplasia
(collagenous micronodules), mucinous features (char-
acterized by extravasated mucin) (Figures 2a–f), and
foamy gland histology.

Statistical Analysis

Although a single FISH result was previously
reported for each tumor,5 three core-specific Gleason
scores were available for each patient. For analysis,
Gleason score was grouped into clinically relevant
categories (Gleason score o7, 7, and 47) and the
maximum Gleason score from the three cores was
used. Fisher’s exact test was used to evaluate the
significance of the relationship between the max-
imum Gleason score from the three cores and
TMPRSS2–ERG aberration status. Odds ratio (OR)
and 95% CI were reported using Gleason score o7
as the baseline for presence/absence of transloca-
tion/deletion, presence/absence of copy number
increase alone, and presence/absence of copy num-
ber increaseþ translocation/deletion. For assess-
ment of morphological features, any histological
element observed was analyzed, such that if a case
displayed both cribriform glands and glomerula-
tions, it was counted independently in the analysis
for each of these features. Similarly, Fisher’s exact
test was used to evaluate the significance of the

Figure 1 Four major FISH patterns: (a) Wild type, two sets of triplet orange (30 ERG), red (30 TMPRSS2), and green (50 TMPRSS2) signals
in each cell; (b) Deletion, one orange-green doublet and loss of corresponding red signal in one allele and a wild-type second allele;
(c) Translocation, an orange-green doublet in one allele and retention, yet separation of one red (30 TMPRSS2) signal; the other allele is
wild type; (d) Copy number increase, greater than two wild-type signals in each cell.
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relationship between morphology and the presence
of translocation/deletion. Owing to the exploratory
nature of these analyses, tests with P-values o0.05
were declared to be statistically significant without
pursuing any adjustment for multiple comparisons.
This study was approved by the Memorial Sloan-
Kettering Cancer Center Institutional Review Board.

Results

The results of FISH analysis and both maximum and
overall Gleason score are detailed in Tables 1 and 2.
In total, 217 of 521 (42%) prostate cancers had
TMPRSS2–ERG alterations (translocation/deletion),
with 128 of these 217 (59%) displaying intergenic
deletion. Copy number increase of TMPRSS2–ERG
was present in 62 of 521 (12%) cases—concomi-
tantly with rearrangement (copy number increaseþ

translocation/deletion) in 32 (6.1%) cases, and
without rearrangement (copy number increase
alone) in the remaining 30. The maximum core-
specific Gleason score was 6 for 237 patients, 7 for
200 patients, and 8–10 for 75 patients (Gleason score
8, 63; 9, 11; 10, 1).

Association Between FISH Results and Gleason Score

The relationships between (a) translocation/dele-
tion, (b) copy number increase alone, (c) copy
number increaseþ translocation/deletion and Glea-
son score were evaluated using Fisher’s exact test
and are detailed in Table 1.

Translocation/deletion
In all, 108 (51%), 89 (41%), and 18 (8%) of the 215
cases with translocation/deletion had core-specific

Figure 2 Specific morphological features evaluated: (a) cribriform glands; (b) glomerulations; (c) signet-ring cells; (d) intraductal
carcinoma; (e) mucinous fibroplasia; (f) mucinous features.

Table 1 Association between FISH results and maximum Gleason score for 512 patients

T/D CNI alone CNI+T/D

No (%)
(n¼297)

Yes (%)
(n¼ 215)

No (%)
(n¼482)

Yes (%)
(n¼ 30)

No (%)
(n¼ 480)

Yes (%)
(n¼32)

Gleason score
o7 129 (43) 108 (51) 231 (48) 6 (20) 228 (48) 9 (28)
7 111 (37) 89 (41) 188 (39) 12 (40) 185 (39) 15 (47)
47 57 (19) 18 (8) 63 (13) 12 (40) 67 (14) 8 (25)

P-value* 0.002 o0.001 0.052

CNI, copy number increase (Z3) of the TMPRSS2–ERG region without T/D; CNI+T/D, CNI and concomitant T/D; FISH, fluorescence in situ
hybridization; T/D, TMPRSS2–ERG translocation/deletion.
*P-value was obtained by using Fisher’s exact test.
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Gleason score o7, 7, and 47, respectively, com-
pared with 129 (43%), 111 (37%), and 57 (19%) of
the 297 cases without translocation/deletion, indi-
cating that tumors with TMPRSS2–ERG rearrange-
ment tended to have lower Gleason scores than
those without (P¼ 0.002). A similar result was seen
when analyzing for overall Gleason score (P¼ 0.02)
(Table 2).5

Copy number increase
Tumors with copy number increase alone tended to
have significantly higher Gleason scores than those
without (Po0.001).

Copy number increaseþ translocation/deletion
Tumors with copy number increaseþ translocation/
deletion did not exhibit a linear trend in terms of
Gleason score, likely because of the small number
of tumors exhibiting this combination of FISH
results. In particular, 28% of tumors with copy
number increaseþ translocation/deletion have
Gleason score o7, 47% Gleason score 7, and 25%
Gleason score 47. The difference in Gleason score
between tumors having copy number increaseþ
translocation/deletion and those without was mar-
ginally significant (P¼ 0.052).

The OR and 95% CI of presence or absence of
(a) translocation/deletion, (b) copy number increase,
and (c) copy number increaseþ translocation/dele-
tion are summarized in Table 3.

Translocation/deletion
The odds of having TMPRSS2–ERG rearrangement
among tumors with Gleason score 7 relative to the
odds of having translocation/deletion among Glea-
son score 6 tumors was 0.96. In contrast, the OR of
having TMPRSS2–ERG rearrangement among tu-
mors with Gleason score 8–10 relative to Gleason
score 6 cancers was 0.38, which is considerably less
likely.

Copy number increase
The odds of having copy number increase alone
among tumors with Gleason score 8–10 compared

with Gleason score 6 tumors was 7.33, which is
considerably more likely.

Copy number increaseþ translocation/deletion
Akin to copy number increase alone, the OR of
having copy number increaseþ translocation/dele-
tion in Gleason score 8–10 cancers relative to those
with Gleason score 6 was 3.03.

Association Between FISH Results and Prostate
Cancer Morphologies

The relationship between TMPRSS2–ERG rearrange-
ment and specific morphological features was
evaluated using Fisher’s exact test and are detailed
in Table 4. No significant difference was observed in
the proportion of translocation/deletion between
patients with and without cribriform glands,
glomerulations, signet-ring cells, and intraductal
carcinoma (P¼ 0.821, 0.095, 0.132, and 0.375,
respectively), all are considered histologically high
grade. Conversely, statistically significant differ-
ences were seen in the proportion of TMPRSS2–
ERG rearrangement between patients with and
without mucinous fibroplasia and mucinous fea-
tures, such that there was a positive association
between translocation/deletion and these findings
(P¼ 0.001 and 0.018, respectively). A single case
with foamy gland histology was observed with
TMPRSS2–ERG rearrangement.

Discussion

Over the past four decades, use of the Gleason
grading system has become almost universal, in
large part because of its ability to predict outcome in
prostate cancer.23–29 Indeed, it is a key component of
modern statistical models for biochemical/clinical

Table 2 Association between FISH results and overall Gleason
score for 521 patients

T/D

Gleason score No (%)
(n¼ 304)

Yes (%)
(n¼ 217)

o7 74 (24) 71 (33)
7 182 (60) 118 (54)
47 40 (13) 16 (7)
Missing 8 (3) 12 (6)

FISH, fluorescence in situ hybridization; T/D, TMPRSS2–ERG
translocation/deletion.

Table 3 The odds ratio and 95% CI

Gleason score Odds ratio 95% CI

T/D
o7 1 —
7 0.96 0.66–1.40
47 0.38 0.21–0.68

CNI alone
o7 1 —
7 2.46 0.66–1.40
47 7.33 2.65–20.31

CNI+T/D
o7 1 —
7 2.05 0.88–4.80
47 3.03 1.12–8.15

CI, confidence interval; CNI, copy number increase (Z3) of the
TMPRSS2–ERG region without T/D; CNI+T/D, CNI and concomitant
T/D; T/D, TMPRSS2–ERG translocation/deletion.
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recurrence and prostate cancer-related mortality.30,31

In the context of TMPRSS2–ERG rearrangement,
therefore, it is somewhat perplexing that many of
the reports tying gene fusion to adverse clinical and
pathological outcomes simultaneously found no
association with Gleason score.4,6,8,12,20 Moreover,
although a small number of studies have described
an association of TMPRSS2–ERG gene fusion with
higher overall Gleason score, it is difficult to
extrapolate those findings to most men diagnosed
with prostate cancer in the United States. Specifi-
cally, the findings of DeMichelis et al3 and Attard
et al2 were derived from unscreened, conservatively
managed population-based European cohorts that
revealed a relatively low incidence (15% and 30%,
respectively) of gene fusion and are not truly
comparable to cohorts of PSA-screened and actively
treated men, in which a higher incidence of
translocation/deletion has been detected.4–5,13,15,20

Furthermore, the exceedingly small number of
rearrangement events (17 of 111 patients) observed
by DeMichelis et al3 likely precludes meaningful
evaluation of Gleason score between TMPRSS2–ERG
rearranged and nonrearranged cases.

Discordant results have also been seen among
other studies, which used tissue microarray core-
specific grading. In particular, Rajput et al18 report
an association between TMPRSS2–ERG rearrange-
ments and moderately to poorly differentiated
prostate cancer. However, these authors only

assigned one core-specific Gleason pattern for 106
patients, which included 15 cases with Gleason
pattern 2, a curious finding because of the difficul-
ties in evaluating architectural circumscription (a
key feature of Gleason pattern 2) on tissue micro-
array cores. Although they conclude that transloca-
tion/deletion was more common among Gleason
patterns 3–5 than in Gleason pattern 2, the unusual
composition of this cohort complicates comparison
with other analyses. Conversely, Darnel et al16 found
no difference in mean overall Gleason score among
163 patients with and without translocation/dele-
tion, yet a statistically significant association was
found between gene fusion and tissue microarray
core-specific Gleason pattern 3, as opposed to
Gleason pattern 4. However, Gleason pattern 5 was
underrepresented in this cohort and only a single
core-specific Gleason grade was assigned, such that
their findings are difficult to interpret in a clinical
context, in which a cancer with primary Gleason
pattern 3 may result in a Gleason score of 6, 7, or 8.

This study was undertaken in the background of
these discrepant findings, as an attempt to clarify
the relationship of TMPRSS2–ERG gene fusion and
Gleason score. In a large cohort of PSA-screened US
men with surgically treated, clinically localized
prostate cancer that displays a broad and represen-
tative range of Gleason scores, we have found
similar rates of rearrangement to other comparable
populations,4,8,13,17,19–20 but herein demonstrate that
prostate cancers with TMPRSS2–ERG rearrangement
are associated with lower core-specific and overall
Gleason scores than tumors without this genetic
change. As it is well established that TMPRSS2–ERG
rearrangement stimulates overexpression of ERG,1

our data compare well with the early work of
Petrovics et al32 who observed an inverse relation-
ship between ERG expression and tumor aggressive-
ness, specifically that higher ERGmRNA levels were
significantly associated with low Gleason grade.
Likewise, the current core-specific Gleason score
data are consonant with our previous report on the
relationship between TMPRSS2–ERG gene fusion
and clinical outcomes, which demonstrated no
association with pathological stage, biochemical
recurrence, metastasis, or prostate cancer-related
death.5

Attard et al2 were the first to note the potential
biological significance of increased copy number of
the TMPRSS2–ERG gene fusion and specifically the
poor prostate cancer-specific survival of patients
with two or more copies of the TMPRSS2–ERG gene
fusion. At present, we found an association between
cases with copy number increase and higher
Gleason scores and a significantly greater likelihood
of detecting copy number increase with or without
translocation/deletion in Gleason score of 8–10
cancers than in those with Gleason score o7. This
relationship with higher Gleason score and similar
associations with adverse clinicopathological fea-
tures/poor outcomes in our previous report5 raised

Table 4 Association between FISH results and morphological
features for 521 patients

Morphological
feature

Translocation/deletion P-value

No (n¼ 304) Yes (n¼ 217)

Cribriform glands
Yes (n¼99) 59 40 0.821
No (n¼422) 245 177

Glomerulations
Yes (n¼25) 19 6 0.095
No (n¼496) 285 211

Intraductal
carcinoma
Yes (n¼11) 8 3 0.375
No (n¼510) 296 214

Signet-ring cells
Yes (n¼11) 9 2 0.132
No (n¼510) 295 215

Mucinous features
Yes (n¼24) 8 16 0.018
No (n¼497) 296 201

Mucinous
fibroplasia
Yes (n¼22) 5 17 0.001
No (n¼499) 299 200

FISH, fluorescence in situ hybridization.
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the possibility that either the biological effects
of copy number increase in this specific region of
chromosome 21 contribute to aggressive disease or
that more generalized copy number changes, in-
cluding those on chromosome 21, are more frequent
in prostate cancer with aggressive histological
features. The discovery that the majority of copy
number increase cases with or without TMPRSS2–
ERG rearrangement were nondiploid and showed
copy number increase of chromosome 9 (an inde-
pendent chromosome not typically altered in pros-
tate cancer) by FISH has led to the conclusion that
most unfavorable outcomes in prostate cancers with
copy number increase are associated with more
generalized chromosomal instability.5

Few reports have attempted to correlate
TMPRSS2–ERG gene fusion with specific morpho-
logical features of prostate cancer. To date, the most
comprehensive analyses are those of Mosquera
et al7,12 who found an association between
TMPRSS2–ERG rearrangement and a number of
histologies, including cribriform glands, signet-ring
cells, and intraductal carcinoma. However, the same
authors observed no association between rearrange-
ment and Gleason score, a surprising result given
that cribriforming (Gleason pattern 4) and signet-
ring cells (Gleason pattern 5) are widely considered
features of high Gleason grade,23–24,33–34 while
intraductal carcinoma is overwhelmingly seen in
large volume35 and high Gleason score36 disease. In a
similar vein, Tu et al13 report an increased frequency
of cribriform glands for TMPRSS2–ERG rearranged
vs nonrearranged cases, yet this finding did not
achieve statistical significance possibly due to small
case numbers.

In this study, we also evaluated these morpholo-
gical features in a core-specific manner and found
no difference in the proportion of translocation/
deletion between patients with and without cribri-
form glands, signet-ring cells, and intraductal
carcinoma. In addition, we observed no relationship
with glomerulations, a pathognomonic feature of
prostate cancer,37 which displays an overwhelming
association with Gleason pattern 4 or higher carci-
noma.38 In a related finding, Lotan et al11 have
recently reported on a series of 38 prostatic ductal
adenocarcinomas, a phenotype generally recognized
as high grade,33 and demonstrated a low incidence
of TMPRSS2–ERG rearrangement when compared
with usual acinar carcinoma. These results corre-
spond well with our Gleason score data and support
the notion that TMPRSS2–ERG gene fusion is not
linked to morphological elements of aggressive
disease.

It is important to note that some of the disparity
between studies correlating TMPRSS2–ERG rearran-
gement with Gleason score may reflect varying
sample sizes, differences in clinical and demo-
graphic features among cohorts and/or divergence
between overall Gleason score, as seen in radical
prostatectomy specimens, and evaluation of tissue

microarray core-specific Gleason score. In the realm
of morphology, the relatively small number of cases
of an individual histology (eg, signet-ring cells—
seen in only 11 cases in this study and that of
Mosquera et al) may lead to dissimilar results.
However, it is also curious that intraductal carcino-
ma, a finding typically observed in high-grade
disease, was seen by Mosquera et al12 in 35%
(87 of 253) of their cohort, but in only 2% (11 of
521) of cases in our study. This degree of discre-
pancy suggests substantial variation in defining this
morphology.

An interesting pattern that has emerged from
multiple studies is the association of TMPRSS2–
ERG gene fusions and mucin-related features of
prostatic carcinoma. In 2007, both Mosquera et al12

and Tu et al13 reported significant differences in the
occurrence of intraluminal blue mucin between
TMPRSS2–ERG rearranged and nonrearranged tu-
mors. We initially found this puzzling, as wispy
blue acidic mucin is an intraluminal content
typically used as a minor diagnostic criterion for
prostate cancer.39–42 Remarkably, these observations
have subsequently been extended to include sig-
nificant associations with mucinous fibroplasia
(collagenous micronodules),7 another pathognomo-
nic feature of prostate cancer,37 and mucinous
(colloid) carcinoma.10 Most notably, Han et al10

found TMPRSS2–ERG rearrangement in 15 of 18
(83%) mucinous carcinoma specimens drawn from
cases that showed definitive mucinous carcinoma
on radical prostatectomy. Osunkoya et al43 have
highlighted a correlation between the latter two
features, with two-thirds of 47 mucinous carcino-
mas in their series also exhibiting mucinous
fibroplasia. This study, which demonstrates translo-
cation/deletion in 77% (17 of 22) of cases with
mucinous fibroplasia and 67% (16 of 24) of cases
with mucinous features (P¼ 0.001 and 0.018, re-
spectively), confirms these findings. Although all
these mucin-related results are derived from rela-
tively small numbers of cases,7,10,12–13 the recurrence
of these findings in multiple patient cohorts may
signify a link between gene fusion and alteration
of molecular pathways favoring a secretory pheno-
type,12 a phenomenon that should be further
explored.

In summary, we have shown that tumors with
TMPRSS2–ERG gene fusion are associated with
lower core-specific and overall Gleason scores than
those without. In a similar manner, we highlight the
lack of relationship between translocation/deletion
and high-grade morphological features such as
cribriform glands, glomerulations, signet-ring cells,
and intraductal carcinoma. Conversely, it appears
that TMPRSS2–ERG copy number increase, with
translocation/deletion, is associated with higher
Gleason score. These collective findings suggest
that TMPRSS2–ERG rearrangement is not associated
with histological features of aggressive prostate
cancer.
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