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Abstract

Triple negative (TN) (estrogen receptor [ER], progesterone receptor [PR] and Her2 negative) are
highly aggressive, rapidly growing, hormone unresponsive tumors diagnosed at later stage that
affect younger women with shorter overall survival. The majority of TN tumors are of the basal
type. For the remainder identification of target markers for effective treatment strategies remains a
challenge. Transgelin (TGLN) is a 22 kDa actin-binding protein of the calponin family. It is one of
the earliest markers of smooth muscle differentiation. TGLN has been shown to have important
biologic activities including regulating muscle fiber contractility, cell migration and tumor
suppression. We examined TGLN expression in the different molecular subtypes of breast cancer.

TGLN expression was examined as a function of tumor size, grade, histologic type, lymph node
(LN) status, patients’ age and overall survival, ER, PR, Her-2, Ki-67 in 101 tumors that included
35 luminal A, 28 luminal B, 4 Her2, and 34 TN types.

TGLN positivity (defined as 2+ or 3+) was associated with more aggressive tumors (10% of grade
I/11 tumors were TGLN+ vs. 53% of grade 111 tumors, P<0.001), high Ki-67 count and low ER and
PR expression (p<0.001), but not with tumor size, age or LN metastasis. TN (n=34) tumors were
7.7 times more likely to be TGLN-positive than non-TN (n=67) tumors (77% vs. 10%,
respectively, P<0.001).
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TGLN may be an excellent diagnostic marker of TN tumors and could be useful in stratification of
patients. TGLN may also prove a potential target for future treatment strategies.

Transgelin; invasive breast cancer; molecular subtypes

1. Introduction

Breast cancer is a heterogeneous disease encompassing various entities with distinct
morphological features and clinical behaviors. This diversity is the result of distinct genetic,
epigenetic, and transcriptomic alterations [1-3]. Recently proposed classification schemes
employ gene expression microarray analysis, to categorize breast cancer phenotypes based
on their molecular features. The purpose of these classification systems is to facilitate
identification of tumor markers that may serve as indicators of prognosis and potentially as
therapeutic targets. Breast cancers are therefore categorized within five major molecular
subtypes: luminal A, luminal B, normal breast-like, HER2, and basal-like [4-8]. However,
the utility of such assignments of molecular subtyping, especially the basal-like subgroup,
has generated much interest and has been called into question by scientists, pathologists and
oncologists alike [9-11]. Triple-negative (TN) tumors (estrogen receptor [ER]-progesterone
receptor [PR]-Her-2 negative) are highly aggressive, rapidly-growing, hormone-
unresponsive tumors that tend to be diagnosed at a later stage, affect younger women, and
are associated with shorter overall survival [4, 12, 13]. TN tumors have recently been shown
to be molecularly, pathologically and clinically a heterogeneous subgroup, although the
majority are basal-like. TGLN, also known as smooth muscle protein 22 a (SM22a) is a 22
kDa actin-binding protein of the calponin family that has been shown to stabilize loose actin
gels, leading to actin filament gelation [14-16] It is one of the earliest markers of smooth
muscle differentiation [14-16]. Although the precise function of TGLN remains unknown, it
has been implicated to have a role in many biologic activities, including regulating muscle
fiber contractility, cell differentiation, tissue invasion and tumor suppression [15, 17-19].

TGLN has recently been studied on a wide variety of tumors, including breast, colorectal,
gastric, gall bladder, pancreatic, prostate and lung adenocarcinomas, with conflicting results.
While some studies have demonstrated decreased TGLN expression in breast [15, 18, 20],
colorectal [15, 18], gallbladder [21] and prostate cancers [22, 23], others have demonstrated
increased expression in colorectal, lung, gastric and pancreatic cancers [24-26].

The goal of this study was to systematically study TGLN expression across molecular
subtypes of breast cancer, with emphasis on comparing TGLN expression in TN and Non-
TN tumors and correlating its expression with clinicopathologic parameters.

2. Patients and methods

2.1. Patient Cohort

This retrospective study was approved by the institutional review committee at the
University of Kansas Medical Center. A total of 101 primary breast carcinomas diagnosed
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between 1997 (when Her2 testing became available) and 2010, and for which ER, PR and
Her-2 status and follow-up information was available, were examined. The cohort included
94 invasive ductal, 7 invasive mixed ductal and lobular carcinomas. Based on the molecular
subclassification, our dataset was composed of 35 luminal A (defined as ER+ and/or PR+,
Her2 negative, Ki67 <14%), 28 luminal B (defined as ER+ and/or PR+ and Her2+
[Luminal-Her2+] or ER and/or PR+, Her2-, Ki67 >14%), 4 Her-2 positive (defined as ER
negative, PR negative, Her2+), and 34 TN carcinomas (defined as ER and PR <1% and
Her-2 negative by fluorescent in-situ hybridization [FISH] technology and automated
immunohistochemistry [IHC]). The samples were taken from 52 mastectomy, 39
lumpectomy, 8 excisional biopsies and 2 core biopsy specimens. Histopathologic
parameters, including histologic grade and type at the time of histopathologic diagnosis were
extracted from patient pathology records. All tumors were graded using the modified
“Nottingham” criteria of Bloom and Richardson. Additional parameters of patients’ age,
tumor size and lymph node (LN) metastasis were also recorded for mastectomy,
lumpectomy and excisional biopsy specimens.

Clinical parameters, including type of therapy, tumor recurrence and overall survival status,
were obtained from the electronic medical records. Overall (as opposed to disease-specific)
survival status was reported because discrepancies and/or incomplete data on cause of death
are common.

2.2. Immunohistochemical Data

At diagnosis, tissue blocks containing the most representative and well-preserved tumor
areas were selected for IHC. Immunohistochemical analysis was performed on tissue fixed
with 10% neutral buffered formalin. IHC analyses for ER, PR, Her-2, and Ki-67, were
performed at the time of diagnosis on all specimens. IHC analysis for TGLN was performed
on tissue microarrays obtained from the same samples. Briefly, after review of the H and E
slides and marking of tumor areas, 2 mm tissue cores of representative tumor areas were
extracted and inserted in recipient blocks. Two cores from each tumor were analyzed in an
attempt to account for the impact of tumor heterogeneity on TGLN expression. Her-2
antibody was detected using the HercepTest (DAKO, Carpinteria, CA). The individual
antibodies, vendor, titration titer, time of titration, epitope retrieval method and method of
detection are shown in Table 1.

Positive IHC reactions were defined as dark brown reaction cytoplasmic staining for TGLN,
positive nuclear staining for ER, PR, and Ki-67 and dark brown reaction on the cell
membrane for Her-2 with areas of high-density immunostaining selected for image analysis
or manual scoring. For proliferation index (PI) of Ki-67, the percentage of nuclei with
immunopositivity was determined using the Pl program of first, the CAS (Cell Analysis
System) 200 image analyzer (Bacus Laboratory, Chicago, IL) prior to 2001 and the
Automated Cellular Imaging System (ACIST™) (San Juan Capistrano, CA) thereafter. For
ER and PR both the CAS-200 and the ACISTM systems were used for scoring. Her-2
staining was quantified using a score of 0 or 1+ to indicate negative, and 2+ or 3+ to denote
positive staining, per the scoring instructions included in the HercepTest kit. Results were
validated using the Her-2 scoring system of the ACIS system and by FISH. TGLN staining
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was quantified manually using a score of 0 or 1+ as negative and 2+ or 3+ as positive.
Staining of <1% of tumor cells with antibodies to ER and PR was considered ER-negative
and PR-negative respectively.

2.3. Statistical Analysis

3. Results

Overall frequencies and percentages were summarized for tumor grade, histology, LN
status, and evidence of expression by IHC for ER, PR, Her-2, Ki-67 and TGLN.
Distributions of continuous variables were characterized by medians: age at diagnosis,
tumor size, and percent positive cells for IHC (ER, PR, Her-2, TGLN and Ki-67).
Categorical variables were compared across groups by Fisher’s exact test. Continuous
variables were compared using non-parametric Mann-Whitney test. Logistic regression
analysis was used to examine the effect of multiple variables on TGLN positivity and tumor
recurrence.

TGLN exclusively localized in the cytoplasm of benign and malignant tumor cells in breast
tissue with no nuclear localization. Strong cytoplasmic staining could be observed in
myoepithelial cells and fibroblastic cells of benign breast tissue. Figures 1A and B highlight
the myoepithelial cells in a normal breast (A) and in a representative case with sclerosing
adenosis (B). Normal luminal cells are predominately negative or display very weak
cytoplasmic staining. TGLN was expressed in 33% of the invasive carcinomas selected for
study (33 of 101 cases) (Figure 2). Examples of tumors with absent, 1+, 2+ and 3+
positively stained invasive carcinoma cells are shown in Figures 3A, B and C, respectively.
Although limited by a small number of cases containing a component of ductal carcinoma in
situ (DCIS), we also observed strong staining of myoepithelial cells demarcating the lesion
(Figure 3A). In the overwhelming majority of samples with invasive tumors, TGLN was
highly expressed in the surrounding stroma irrespective of its staining intensity within tumor
cells (90%) (Figures 2C and 3B). Clinicopathological parameters of TGLN + and TGLN
negative tumors are summarized in Table 2. Although 100% (N=7) of mixed ductal-lobular
tumors were negative for TGLN expression, compared to 35% of pure ductal tumors, this
difference was not statistically significant. On the other hand, the variation in TGLN
expression by SBR grade was statistically significant, with 53% of grade 111 tumors being
TGLN positive compared to only 10% (5/48) of grade 1 and Il tumors. LN status did not
vary by TGLN expression. TGLN expression was inversely associated with both ER and PR
positivity, with two-thirds of hormone receptor negative tumors expressing TGLN,
compared to only 10% of hormone receptor positive tumors (p<0.001). With the exception
of 3 PR negative, TGLN negative tumors that were ER positive, there was concordance
between the two hormone receptors. While Her-2 expression did not correlate with TGLN
expression, there was a strong relationship between TN negative status and TGLN
expression (p<0.001). High Ki-67 expression was similarly associated with TGLN
expression. When treated as continuous variables, ER, PR, and Ki-67 expression remained
different between TGLN + and TGLN -negative tumors. For ER, median values were 95%
and 0% for TGLN negative and positive tumors, respectively; for PR median values were
32% and 0%; and for Ki-67, 10% and 50% (p<0.001 for all comparisons).
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A significantly higher percentage of TGLN positive tumors were noted in the TN subtype
(77%) than other subtypes (10%, (p <0.001) (Table 3). TGLN expression was 11%, 7% and
25% in luminal A, luminal B and Her-2 subtypes, respectively.

Although there were strong and statistically significant associations between TGLN
expression and a variety of tumor characteristics (grade, ER expression, PR expression,
Ki-67 proliferative status, and TN subtype), many of these are themselves correlated with
each other. Thus, a multivariable logistic regression analysis was conducted to determine
which factors best and independently predicted for TGLN positivity. On multivariate
logistic regression, TN subtype remained positively associated with TGLN positivity
(P<0.001). With lack of Her-2 expression exhibited in 4 of the remaining 7 tumors
(p=0.067). Thus, TGLN expression is a very robust marker for the TN TGLN expression
showed 76% sensitivity and 90% specificity as a predictor of TN subtype.

Prognostic Utility of Transgelin Expression

Although a comprehensive review and analysis of patient outcome was not possible, we
found 18 of 92 patients (20%) have died (all causes) and that 19 of 80 (24%) have
experienced a recurrence of their breast cancer. While there was no correlation between
TGLN expression and overall survival, there was a trend (p=0.096) toward higher
recurrence rate (9/25, 36%) among patients with TGLN expression versus those without
TGLN expression (10/55, 18%). SBR grade I11, ER percent and positivity, molecular
subtype (specifically TN), Ki-67 percent, and tumor diameter were also associated with
recurrence. On multivariable logistic regression analysis, only proliferation and tumor size
were statistically significant (p=0.009) factors.

4. Discussion

We show there is a differential expression of TGLN among molecular breast cancer
subtypes. TGLN was predominantly upregulated in higher-grade TN subtype breast cancers.
TGLN expression positively correlated with high Ki-67 and low ER and PR status but was
not associated with patients’ age, tumor size, or LN metastasis. Interestingly, even though
the Her-2 subtype of non-TN tumors showed higher TGLN positivity in 1 of the 4 samples
studied (25%), the number of tumors in this subgroups wasn’t high enough. Given the lack
of previously documented literature and the smaller subset of those subtypes, the authors of
this study suggest further confirmation through future studies in order to reconcile the noted
findings are needed. Our cohort was selected based on availability of tissue and biomarkers
profiles and with a special interest in the TN tumor subtypes, thus is imbalanced for the
different molecular subtypes as compared to real life prevalence of each subtype. One would
notice that the number of TN cases was very high about 34%, while the prevalence of TN
tumors is usually within the 12-15% range.

Recent studies have shown the usefulness of TGLN in improving diagnostic accuracy of soft
tissue tumors with smooth muscle differentiation [16]. The higher TGLN expression in a
significant number of the TN tumors compared to other subtypes is consistent with the fact
that the majority of them are of basal type with myoepithelial differentiation. It is not a
surprise seeing TGLN localization in the basal cell layer of benign breast tissue. TGLN
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staining has potential utility in highlighting lesions such as sclerosing adenosis and in
differentiating in situ from invasive lesions, which lends support to its addition to the battery
of immunohistochemical markers for myoepithelial cells including SMM, p63, calponin,
actin and S100. In addition to its expression in cells with smooth muscle differentiation, it is
also expressed in the cytoplasm of fibroblasts and some epithelial cells. TGLN expression
has been used to aid in histologic identification of tumors ranging from colorectal, gastric
carcinoma, gall bladder, pancreatic cancer, prostate and lung adenocarcinoma and uterine
tumors of smooth muscle differentiation [15, 16, 18, 20-26].

Our description of TGLN expression across molecular subtypes of breast cancer may help to
clarify discrepant findings of TGLN expression in previous reports. For example, previous
studies demonstrating decreased expression of TGLN in breast cancer have often used cell
lines or tumors that are of the luminal type without accounting for its differential expression
in the various molecular breast cancer types. In a report by Shields et al, all cell lines
included for analysis are known to express estrogen receptors [18]. The authors reported
lower or no expression of TGLN, which is consistent with our results. TGLN overexpression
in aggressive breast cancer histologic types such as TN and poorly differentiated tumors is
similar to findings reported by Zhang et al [25] and Lin et al [27], wherein TGLN was
highly expressed in aggressive colorectal cancers associated with local and distant
metastasis, advanced clinical stage and shorter overall survival. In another report, TGLN
expression was 25fold higher in tumorigenic cells than nontumorigenic hepatocellular, colon
and prostate cancer cells [28}. These studies suggest that TGLN may promote migration and
invasion of malignant cells of different origins [28].

The recent finding of differential and compartment-specific expression of the homologs
TGLN and TGLN2 in lung adenocarcinoma and its stroma by Rho et al [24] adds another
level of complexity in evaluating TGLN data in the literature. The authors report TGLN was
strictly localized to tumor-induced reactive myofibroblastic stromal tissue compartment,
whereas over-expression of TGLN2 was exclusively localized to the neoplastic glandular
compartment. Our results showed variability in TGLN localization both in tumor cells and
in the surrounding stroma. Benign breast stroma usually lacked TGLN expression, whereas
stromal tissue in 90% of specimens over-expressed TGLN irrespective of the molecular
subtype. These findings suggest TGLN acts at the interface of the epithelium and
surrounding mesenchyme in the setting of malignant invasion. Recent studies have shown
TGLN involvement in many biologic activities including cell differentiation and tissue
invasion and endometriosis and as a tumor suppressor [17-19]. Further study should aim to
better describe the biologic activity of the TGLN protein in invasive breast carcinoma.

The characteristics of basal-like and TN breast cancer have been extensively reviewed and
remain a subject of controversy [4, 9, 29]. With no internationally accepted definition of
basal-like breast cancers there are numerous similarities between basal-like and TN breast
cancers [4,30,31]. Both affect younger patients, are more prevalent in African-American
women, often present as interval cancers and are highly aggressive with a very low 5-year
survival compared to tumors of other molecular subtypes [4, 32]. A recent study by
Lehmann et al [33] defined six unique TN sub-types by analyzing gene expression profiles
from 21 breast cancer datasets. These included two basal-like subtypes (BL1 and BL2), a
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mesenchymal (M), a mesenchymal stem-like (MSL), a luminal androgen receptor (LAR)
subtype and an immunomodulatory subtype wherein BL1 and BL2 showed higher DNA
damage response genes expression. M and MSL demonstrated higher expression of
epithelial mesenchymal transition genes, and androgen receptor signaling gene expression
was noted in LAR sub-type. These subtypes showed varying responses to different targeted
therapies [12].

Tumor markers currently have important diagnostic and therapeutic implications for
pathologists and oncologists alike. In the case of TN tumors, current treatment regimens are
of limited efficacy. Of patients with TN tumors, 17-58% have complete pathological
response after anthracycline- or anthracycline -taxane-based neoadjuvant chemotherapy, and
<20% of TN tumors demonstrate complete pathological response after platinum-based
neoadjuvant chemotherapy [34]. Patients who fail to achieve complete pathological response
despite chemotherapy have a dismal prognosis. It is the authors’ hope that markers like
TGLN might inform the research and development of potential treatment strategies. A report
by Cai et al [35] highlights the potential role TGLN in the development of drug resistance in
breast cancer. The authors identified a substance called Paeonol, derived from the root bark
of Paeonia Suffruticosa, that successfully reversed paclitaxel resistance in human breast
cancer cells by regulating the expression of TGLN2 [35]. Yang et al, have shown that TGLN
blocks androgen stimulated cell growth by preventing binding of an androgen receptor co-
activator with androgen receptor and thereby thwarting subsequent translocation of the
androgen to the nucleus in prostate cancer [23]. We show that TGLN is differentially
expressed among the molecular breast cancer subtypes. Limitations to our study include a
paucity of lobular and HER2-positive tumors and our categorization of molecular subtypes
by immunohistochemical parameters, as opposed to genomic parameters. Although the
introduction of tissue microarray technology has been validated in many retrospective
studies of many tissue types, uncertainty persists as to whether this technique is useful in
accurately evaluating intratumor heterogeneity of expression. Two cores from each tumor
were analyzed in an attempt to account for the impact of tumor heterogeneity on TGLN
expression.

Even when tumors are compared based on histological grading, TGLN expression proves to
be an excellent diagnostic marker. TGLN is a potentially valuable diagnostic marker for
high-grade/TN breast cancer. TGLN may also provide a potential target for future treatment
of TN tumors, which carry a notoriously poor prognosis despite current chemotherapeutic
regimens.
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Figure 1b

Figure 1.
Transgelin expression in benign breast tissue. Strong cytoplasmic staining is observed in

myoepithelial cells in ducts and acini of normal breast (Figure 1A, immunostain,
magnification x 200). Figure 1B shows Transgelin expression in sclerosing adenosis, a
benign entity that can be confused with invasive carcinoma. Transgelin highlights the
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myoepithelial cells, confirming the benign nature of the lesion (immunostain, magnification
x 200).
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Figure 2a

Figure 2b
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Fiure 2
Representative examples of high grade invasive ductal carcinomas with various staining

Figure 2.

patterns for Transgelin ranging from 1+ in Figure 2A, 2+ in Figure 2B and 3+ Figure 2C

(immunostains, magnification x 200).
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Figure 3a

Figure 3b

Figure 3.
Photomicrograph showing an example of ductal carcinoma in situ with negative staining by

Transgelin in Figure 3A. Note the presence of myoepithelial cells positively staining for
Transgelin, lending support to the in situ, noninvasive nature of the lesion. Also note several
blood vessels with positive Transgelin staining in their smooth muscle walls (immunostain,

Hum Pathol. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Rao et al.

Page 15

magnification x 200). Figure 3B depicts an intermediate grade invasive ductal carcinoma
with negative staining patterns for Transgelin and high Transgelin expression in the
surrounding stroma (immunostains, magnification x 200).

Hum Pathol. Author manuscript; available in PMC 2016 June 01.



Page 16

Rao et al.

(03e@) +gea UMM UOIHEBZI|ENSIA ‘USSM | UIIM SUIJeS PaIajyng-SiiL Sem pasn Jayyng 'sainpadoid saimoesnuew sad Jaureisoiny oxeq ay Buisn pawiioyiad a1em suress ||y
*

(0fe@) ssnow ‘47 + uoisiaug aseoorg | ulwog | 000€:T weaqy | (901¥Tqe) (Apognue eydie gzINS nUY) uljalsues L
(0e@ ¥0zG>) siusuodwiod H suoponasul UM Jed | wwog | zieH'a'd | oded 158 daoseH
(0xeq) asnoui ‘47 + uoisiAug [eanay aieQolg | ulwog | 000T:T oxed 19
(0xfeq) asnow ‘41 + UoISIAUT 9Hd ‘erentd | ulwog | 000S:T oxeq dd
(0xeq) asnow ‘4 + uoIsIAUg | Jaxeo]aaq JesjonpN asedolg | ulw Qg 000T:T alepolg 43
uonoalad 40 PoylsiN [enslloy adonds | swiL JauL JOpUSA Apognuy

Author Manuscript

T alqel

Author Manuscript

Author Manuscript

Aais1waydosiyounuuui 1o} $|020304d

Author Manuscript

Hum Pathol. Author manuscript; available in PMC 2016 June 01.



Page 17

%0T (%8T1) 9 (%¥8) LS (%29) €9 SBA

00T X T %TL (%e8) LT (%91) TT (%8¢) 8¢ ON
%T< ‘AuAmIsod 43

%8¢ (%97) €T (%zs) €€ (%09) o 11sod

G9°0 %EE (%¥S) ST (%8Y) 08 (%09) S annedaN
apou ydwA

%05 (%ST) § (%) S (%0T) 0T 3UON

%8T (%9) 2 (%eT) 6 (%TT) TT ylog

210 %LT (%2T1) ¥ (%82) 6T (%eg2) €2 |sunuss

%6€ (%L29) 2z (%2s) ae (%99) 15 Kre|jixy
8INpad0.d apoN ydwA

%ES (%38) 82 (%9¢) Sz (%2s) €5 n

%6 (%6) € (%9Y) 1€ (%ve) ve 1

0T xT¢€

%¥T (%9) 2 (%81) 2T (%¥T) ¥T |
(4gs) epeio

%0 (%60) 0 (%01) £ (%) L Je|ngo paxin

2600 %GE (%00T) €€ (%06) T9 (%¢£6) 76 [erong
ABojoisiH

%62 (%9v) ST (%vS) 28 (%19) 28 AwooaiseN

%9¢ (%2y) ¥1T (%.€) Sz (%6€) 68 AwoyosdwnT

€80 %8€ (%6) € (%) g (%8) 8 Asdoig [euoisioxg

%05 (%g) T (%2) T (%2) ¢ Asdoig
2Inpago.d [ealbing
180 _ _ (r's-0T) 52 _ @190} 22 _ @190 2T _ (Uetpawr) wo ‘az1s Jown |
220 _ _ (06-¥€) 1S _ (v6-9€) 95 _ (¥6-¥€) €5 _ (eBuel) uelpaw ‘sieak ‘sisoubelp 1e 8by
anfeA=d _ A10631e0 uIym aaiisod AousnbaaH _ €€ = N 9A111S0d uljabsued | _ 89 = N aAnebaN uljebsued | _ TOT = N [e10L _ uolssaadxa JaxJewolq 0 Aouanbauy 10 aanjesy [ealuld

Rao et al.

sjualted Jaoued Isealq ul uolssaldxa uljabsuel | snsian sialawered s1bojoyredoisiy pue [esaiuld Jo uonngrisig

¢ ?dlqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Hum Pathol. Author manuscript; available in PMC 2016 June 01.



Page 18

Rao et al.

%97 (%61) 92 (%9Y) 1€ (%99) 28 SOA

62000 %97 (%12) £ (%vS) 28 (%¥y) i ON
%0T < ‘UoIssaldxa /9-1X ybiH

%LL (%61) 92 (%21) 8 (%¥e) ve SAA

90T xT %0T (%712) £ (%88) 09 (%699) 29 ON
annebaN ajdiL

%2 (%6) € (%2T1) 8 (%TT) TT SBA

0T %EE (%16) OF (%88) 09 (%68) 06 ON
0'Z= SIOV ‘AlIAIIsod z-J8H

%0T (%8T1) 9 (%62) ¥S (%68) 09 SBA

0-0TxT %99 (%28) L2 (%T2) ¥T (%TY) TV ON
%T= ‘ANANSOd Hd

anjeA=d _ A10631ed uynim aaiisod AsusnbaaH _ €€ = N aA11s0d uljabsued | _ 89 = N aAnebaN uijebsued | _ TOT = N [e10L _ uolssaadxa JaxJewolq 0 Aouanbauy 10 aanjesy [ealuld

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Hum Pathol. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Rao et al.

Table 3

Page 19

Distributions of molecular subtype for invasive breast carcinomas in relationship to Transgelin expression

Tumor Subtype | Total N=101 | Transgelin Negative | Transgelin Positive | Frequency positive cases
Luminal A 35 (35%) 31 (46%) 4 (12%) 11%
Luminal B 28 (28%) 26 (38%) 2 (6%) 7%
Her-2 4 (4%) 3 (4%) 1 (3%) 25%
TN 34 (34%) 8 (12%) 26 (79%) 77%
Total 101 68 33 33%
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