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Abstract

This is a hospital based descriptive retrospective study conducted in Radiation and Isotopes
Center-Khartoum (RICK) hospital, during the period from March to June 2019. The study aimed
to detect the expression of cytokeratin 5/6 and smooth muscle actin in triple negative invasive
ductal carcinoma tissues using immunohistochemical method. Thirty formalin fixed paraffin
embedded blocks from patients samples previously diagnosed as invasive ductal breast
carcinoma with triple negative phenotype were collected. A tissue microarray block made and
section of 4 micron thickness was cut from the microarray block by rotary microtome and
stained by immunohistochemical method for detection of cytokeratin 5/6 and the same done for
detection of smooth muscle actin. Data collected from patient's files and obtained results were

analyzed using SPSS computer program.

All thirty samples were invasive ductal carcinoma with triple negative phenotype. The patients
age range between 20 to 70 years with mean age of 45 years. Based on the expression of
cytokeratin 5/6 which differentiate between the basal and non-basal phenotype among the triple
negative breast carcinoma, the Basal-like phenotype indicated by positive expression of
cytokeratin 5/6 was in 25/30 (83.3 %) and the Non-basal-like phenotype indicated by the
negativity of cytokeratin 5/6 was in 5/30 (16.7%) , while only 6/30 (20%) showed positive
expression of smooth muscle actin among Triple Negative breast Carcinoma (TNBC).

The study concluded that the expression of CK 5/6 is high (83.3%) among TNBC and the
expression of SMA is low (20%) among TNBC. Also the lack of the expression of SMA in
positive CK 5/6 expressed tissues is high (84%) among TNBC.
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Chapter One

Introduction
1.1 Introduction:
Triple negative breast cancer (TNBC) is a subtype of breast cancer that based on
immunohistochemistry (IHC) and defined by the lack of estrogen receptor (ER), progesterone
receptor (PR) and human epidermal growth factor receptor 2 (HER2 neu) expressions, it’s
generally larger in size, higher in grade, have lymph node involvement at diagnosis, and
biologically more aggressive than other types of breast cancers (Morris et al.,2007).
It constitutes about 10%-20% of all breast cancers; more frequently affects younger patients, and
is more prevalent in African-American women who have a family history of breast cancer, and
have a mutation in the Breast Cancer gene 1 ( BRCAL1) (Pal et al.,2011).
This clinically defined subtype of breast cancer also comprise basal like molecular subtype,
however triple negative and basal breast cancers are not synonymous and there is substantial
overlap and heterogeneity among these two groups. For example in a study; 71% of TNBC were
found to be of basal subtype and conversely 77% basal tumors were triple negative by IHC
analysis (Shah et al.,2012).
Triple negative breast cancers (TNBC) are usually high-grade, invasive ductal carcinomas. It can
be divided into two subtypes by IHC: basal-like and non-basal-like tumors (Foulkes et
al.,2010).The basal-like TNBCs are defined by CK5 or CK5/6 positivity and have a worse
prognosis than non-basal-like TNBCs which have negative expression of CK5 or CK5/6 (Sutton
et al.,2010).
The term basal has been applied to the well-defined myoepithelial (ME) cell (exhibits features of
both epithelial and smooth muscle cells.) and to a specific subpopulation of basal CK-expressing
cells that may be found in either a luminal or basal location regardless of smooth muscle marker
expression (Rakha et al.,2009).
Loss of the myoepithelial/basal layer is the gold standard for the diagnosis of invasive breast
carcinomas. Using smooth muscle actin (SMA) directed against muscle and myoepithelial cell
layer related antigens to distinguish the myoepithelial cell layer from the epithelial layer and
surrounding fibroblasts (Kalof et al.,2004).
Triple negative breast cancer with basal-like features (TN-BCBL) is apathological subtype,

defined by molecular profiling similar to that of the basal/myoepithelial cells of the breast and



has an aggressive behavior and poor prognosis. Basal-like phenotype expresses high molecular
weight cytokeratins (CK5/6, CK14 and CK17) and/or human epidermal growth factor receptor
(EGFR) ,Therefore, screening for basal markers (CK5/6 and/or EGFR) is important in predicting
prognosis and therapeutic strategies in TNBC (Aziza et al.,2017).
The lack of targeted growth driver (ER, PR, and Her2) require another therapeutic strategy other
than chemotherapy because more than one-half of TNBCs do not respond to chemotherapy.
These strategies include EGFR targeted agents, androgen receptor targeted agents, anti-antigenic
agents (Oakmanetal.,2011).
1.2 Objectives:
1.2.1. General objective:
To study cytokeratin 5/6 and SMA expressions in TNBC tumors among Sudanese women.
1.2.2. Specific objectives:
1. To detect SMA and cytokertain 5/6 in triple negative breast tissues using
immunohistochemistry.
2. To classify TNBCs into basal-like and non basal-like according to cytokertain 5/6
expression.
3. To correlate between the expression of SMA and cytokeratin 5/6 in TNBCs.
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Chapter Two

Literature Review

2.1 Scientific background:

Breast carcinomas are classified as ER (luminal A and luminal B), HER2p, or triple negative, and
these different types demonstrate different tumor biology, prognoses, and therapy responses
based on their gene expression profiles. Triple negative breast carcinomas (TNBCs) represent
approximately 15% of all breast carcinomas and have the worst 5-year survival rate of any type
of breast cancer (Foulkes et al.,2010).

2.2Basal and myoepithelial:

The term “‘basal” was first introduced to refer to the cells in normal multi-layered epithelia that
are juxtaposed next to the stroma and/or the basement membrane. It has also been used to refer to
cells that are similarly positioned in a benign or malignant lesion. In the mammary glands of
adult mice and humans, most of the basal cells have features of smooth muscle cells. These
include the presence of contractile proteins (such as myosin and smooth muscle actin) that enable
the gland to express the milk produced during lactation down the ducts and out the nipple, hence
the alternate description of basal mammary cells as myoepithelial cells (Linzell.,1952).

The normal breast is composed of two cell layers, an inner luminal cell population and a distinct
outer cell layer juxtaposed to the basement membrane, termed the basal layer (Anbazhagan et
al.,1998).

The luminal and basal layers have different immunoprofile. Cytokeratins are intermediate
filament forming proteins which are expressed in different combinations in these distinct
epithelial cell types. Basal cells typically express CK5/6 and CK 17, while luminal cells typically
express cytokeratins 8 and 18 ( Putti et al.,2005).

2.3Triple negative and basal-like:

Triple-negative is a term based on clinical assays for ER, PR, and HER2, whereas basal-like is a
molecular phenotype initially defined using cDNA microarrays (Sorlie et al.,2001).

Although most triple-negative breast tumors do cluster within the basal-like subgroup, these
terms are not synonymous; there is up to 30% discordance between the two groups (Bertucci et
al.,2008).



2.4 Tumor heterogeneity of TNBC:

Molecular analysis have demonstrated that TNBCs are a heterogeneous group of tumors. Six
TNBCs were identified using gene expression profiling: basal-like carcinoma (BL1 and BL2),
which is the major subtype; immunomodulatory; mesenchymal; mesenchymal stem-like; luminal
androgen receptor; and unstable subtypes, which has allowed for specific targeting of the unique
biologic behavior of each subtype (Lehmannet al.,2011).

2.5 Epidemiology of TNBC:

Triple-negative breast cancers have been characterized by several aggressive clinicopathologic
features including onset at a younger age, higher mean tumor size, higher-grade tumors, and, in
some cases, a higher rate of node positivity (Carey et al.,2006).

Among approximately 500 women evaluated in the Carolina Breast Cancer Study, those with
basal-like tumors (defined as ER-negative, PR-negative, HER2-negative, CK 5/6-positive, and/or
HER1-positive) were more likely to be African-American (prevalence of 26% vs 16% in non-
African-Americans) and premenopausal (24% vs 15% postmenopausal), in which they observed
a particularly high prevalence of basal-like tumors among premenopausal, African-American
women compared to postmenopausal African-American women and non-African-American
women of any age (39% vs 14% and 16%, respectively; P <.001) (Carey et al.,2006).

As compared with patients who have non-TNBCs, patients with TNBCs are younger at disease
onset (50 years) with a higher tumor grade at diagnosis and a higher rate of developing
metastatic disease. These aggressive tumors also have different metastatic patterns compared
with non-TNBC tumors. Distant metastases typically occur early in the disease course, with a
propensity for visceral metastasis to the lung and brain, rather than the lymph nodes, bone, or
liver as seen in non-TNBCs (Foulkeset al.,2010).

2.6 Risk factors of TNBC:

2.6.1 Age:

Triple-negative breast cancer is more likely to be diagnosed in people younger than age 50.
Other types of breast cancer are more commonly diagnosed in people age 60 or older (Partridge
et al.,2016).



2.6.2 Race:

Triple negative breast cancer is more likely to be diagnosed in Black women and Hispanic
women. Asian women and non- Hispanic white women are less likely to be diagnosed with this
type of cancer (Kohler et al.,2015).

2.6.3 Genetics:

About 70% of breast cancers diagnosed in people with an inherited BRCA mutation, particularly
BRCAL, are triple-negative ( Atchley et al.,2008).

2.6.4 Oral contraceptives:

The TNBC risk was 2.5 times increased in women who had used oral contraceptives for more
than 1 year compared to women who had used oral contraceptives for less than 1 year or never
(Dolle et al.,2009).

2.7 Diagnosis of TNBC:

Once a breast cancer diagnosis has been made using history, physical examination, imaging tests
and a biopsy, then cancer cells will be checked immunohistochemically for definitive diagnosis
of TNBC.

2.7.1 Immaging techniques:

Different screening tests can be used to look for breast cancer.

2.7.1.1 Mammography:

Is the process of using low-energy X-rays (usually around 30 kVp) to examine the
human breast for diagnosis and screening. The goal of mammography is the early detection
of breast cancer, typically through detection of characteristic masses or microcalcifications. A
mammogram is an X-ray picture of the breast (Kerlikowskeet et al.,2011).

2.7.1.2 Magnetic resonance imaging (MRI):

MRI is a powerful imaging tool that produces high-resolution images without requiring the
application of harmful radiation (Van Goethem et al.,2006).

2.7.1.3 Molecular breast imaging (MBI):

MBI uses a radioactive tracer that lights up cancer tissues of the breast, visualized by a nuclear
medicine scanner (O’Connor et al.,2009).


https://en.wikipedia.org/wiki/X-ray
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https://en.wikipedia.org/wiki/Breast
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2.7.2 Laboratory tests:

2.7.2.1 Blood-based assay:

Serum Breast biomarkers are Serum tumor markers are soluble molecules released into the blood
stream by cancer cells or other cell types belonging to tumor microenvironment such as CA 15-3,
carcinoembryonic antigen (CEA), and CA 27-29 (Bast et al., 2001).

2.7.2.2 Breast biopsy:

The only definitive method for diagnosing breast cancer is with a breast biopsy. There are several
different types of breast biopsies. To increase diagnostic accuracy and eliminate as many false
negative results as possible, clinical breast examination, breast imaging, and biopsy are
performed simultaneously (triple test) (Palmer et al.,1993).

A histological study of basal-like tumors, of which all were ER/HER2-negative, illustrated
marked increases in mitotic count, geographic necrosis, pushing borders of invasion, and stromal
lymphocytic response (Livasy et al.,2006).

2.7.2.3 Immunohistochemistry (IHC):

This is a technique for identifying cellular or tissue constituents (antigens) by means of antigen
antibody interactions, the site of antibody binding being identified either by direct labeling of the
antibody, or by use of a secondary labeling method (Bancroft et al.,2012).

2.7.2.3.1 Cytokeratin 5/6:

Cytokeratins 5/6 (CK5/6) are medium sized neutral polypeptides that are part of the cytokeratin
family of polypeptides. They are expressed in keratinized and non-keratinized squamous
epithelium of prostate, mammary, and salivary glands (Ma et al.,2015).

CK 5/6 expression has been linked to phenomenon known as epithelial mesenchymal transition
(EMT). This is a process by which cells of epithelial origin lose epithelial characteristics and
polarity, and acquire a mesenchymal phenotype with increased migratory behavior that is
associated with increased aggressiveness, and invasive and metastatic potential (Nielsen et al.,
2004).

The normal resting breast tissue is composed of luminal cells which express CK 8/18, CK 7,
CK19. The basal/ myoepithelial cells express CK 5/6, CK 14, CK 17 and smooth muscle actin. A
small subset of cells, comprising less than 5% of entire cell population, expresses CK 5. These
cells are dispersed in the inner layer of ductal system and differentiate into myoepithelial or

glandular cells via intermediary cells (Chuet al.,2002).



The expression of CK5/6 is used in the differential diagnosis of basal-like breast cancer from
other triple negative (TN) breast cancer. And its expression in TN breast cancer is correlated
with poor prognosis, high grade differentiation and axillary lymph node metastasis (Liu
etal.,2008).

2.7.2.3.2 Smooth Muscle Actin (SMA):

Smooth Muscle Actin (SMA / ACTA2) is a myoepithelial marker for normal and cancerous
breast tissue used alongside smooth muscle myosin heavy chain (SMMHC), calponin and
cytokines like CK5 and CK17 to distinguish myoephithelial cells from ductal carcinoma cells,
which are negative for these proteins (Zaha, 2014).

In breast tissues, the contractile protein SMA has been demonstrated in the normal myoepithelial
cells (MEC) in 88% to 100% of cases, in normal luminal/epithelial cells in 37% of cases, and in
the MEC associated with benign lesions in 95.6% of cases. Although most invasive breast
carcinomas are SMA negative, the diagnostic utility of this marker is limited by the frequent
positivity of stromal myofibroblasts and vascular smooth muscle as well as subsets of the tumor
cells in a number of histotypes (notably 10%-16.1% of invasive ductal carcinomas) (Dewar et
al.,2011).

Loss of the myoepithelial/basal layer is the gold standard for the diagnosis of invasive breast
carcinomas. Immunohistochemical markers used are commonly directed against muscle and
myoepithelial cell layer related antigens, including smooth muscle actin (SMA), p63, myosin,
and calponin, to distinguish the myoepithelial cell layer from the epithelial layer and surrounding
fibroblasts (Kalof et al.,2004).

2.8 Treatment and management of TNBC:

TNBCs do not drive their growth with the hormones estrogen or progesterone or with the
oncogene HER2 and, correspondingly, are characterized by their lack of ER, PR, and HER2
expression in IHC. Without a known driver, there has been no ‘““target” for developing targeted
therapy. Women with TNBCs do not benefit from endocrine therapy or trastuzumab. Currently,
conventional chemotherapy is the main treatment modality for TNBC in a neoadjuvant or
adjuvant setting. However, more than one-half of TNBCs do not respond to chemotherapy
(Oakman et al.,2011).



Several therapies are being developed that target specific biomarkers of TNBC or basal-like
subtype. These strategies include EGFR targeted agents, androgen receptor targeted agents, anti-
antigenic agents, and PARP inhibitors are offering an option in triple negative disease (Penault et
al.,2012).

TNBC with BRCA1 gene mutations may be more sensitive to agents that cause DNA damage,
such as Cisplatin (Gonzalez et al.,2011).

2.9 Prognosis of TNBC:

The inferior prognosis associated with triple-negative breast cancer was originally recognized in
the initial studies examining outcome by intrinsic subtype. These studies uniformly demonstrated
a poorer prognosis among patients with breast cancer classified as “basal-like,” particularly
compared to those in good-prognosis subclasses (i.e. luminal A) via gene expression profiling
(Foulkes et al.,2004).

Canadian reported series evaluating prognosis in over 1,500 women illustrated an increased
likelihood of distant recurrence (hazard ratio [HR] = 2.6, P < .0001) and death (HR= 3.2, P <
.0001) among women with triple-negative breast cancer compared to non-triple-negative
disease. Interestingly, the pattern of recurrence over a 5-year follow-up period was substantially
different among groups (Foulkes et al.,2004).
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Chapter Three
Materials and Methods

3.1 Materials:

Archived tissue blocks previously diagnosed as invasive ductal breast carcinoma with triple
negative phenotype were used in this study.

3.2 Methods:

3.2.1 Study design:

This is hospital based descriptive retrospective study aimed to detect the expression of CK5/6
and SMA among Sudanese triple negative breast carcinoma patients using immunohistochemical
method.

3.2.2 Study sample:

Thirty tissue blocks obtained from breast samples previously diagnosed as invasive ductal
carcinoma with triple negative phenotype.

3.2.3 Study area:

This study was held in Radiation and Isotopes Center-Khartoum histopathology laboratory
during the period from March2019 to June 2019.

3.2.4 Blocks preparation for tissue microarray:

Target area from origin blocks was identified on the H&E ready stained sections using
permanent marker so that the corresponding area on the tissue block can be sampled. Origin
block was then subjected to 3 mm skin punch (Miltex biopsy punch, Germany) and tissue was
carefully punched. The selected core was then brought in to a recipient paraffin block. The
surface of TMA blocks were then pressed by preheated clean glass slide until the surface became
smooth, then the blocks were placed in refrigerator until cooling. Glass slide was then detached
and the block was ready for cutting.

3.2.5Section preparation and staining:

Tissue microarray block was sectioned by using rotary microtome (Leica RM 2125) and low
profile disposable knives by using 4 micron as thickness of choice.



Sections were then floated on a floating water bath adjusted to 45 °C. Finally clean coated glass
slides in addition to ordinary slides were used to pick up the floated sections and slides were left
in a 60 °C for 2 hours, the slides and positive controls were dewaxed in xylene, dehydrated
through graded alcohols to distilled water. Slides were then placed in preheated buffer at 97°C in
a water bath for 10 minutes, after completion of the retrieval the coplin jar that contained the
slides were removed from water bath and allowed to cool to room temperature.

The staining procedures were carried out by using Zytomed System kits as following:

After slides reached the room temperature, they were washed in phosphate buffer saline with
Tween 20 pH 7.6 for 5 minutes. After that circle made around the sections by using Dako pen
(Dako Denmark A/S). The sections were then covered with 3% hydrogen peroxidase blocker and
incubated 30 minutes at room temperature for endogenous peroxidase enzymes blocking , then
washed in phosphate buffer saline for 5 minutes, and the primary antibody applied on the
sections for 30 minutes,. The slides then were washed in phosphate buffer saline for 5 minutes,
and then covered by anti-rabbit/anti-mouse 1gG- polymer HRP for 30 minutes, and wash by
phosphate buffer saline for 10 min. The DAB chromogen was then applied on to the slides (1ml
substrate buffer+ 2drop of DAB chromogen). After that sections were washed in distilled water
and counterstained with Mayer’s Haematoxlyin for 1 min, washed in distilled water and left to
air dry for 5 minutes. Finally slides were cleared in xylene and mounted with a cover glass using
DPX (Bancroft et al.,2012).

3.2.6 Result interpretation:

All quality control measures were adopted during sample staining and immunohistochemical
results assessment. Positive and negative controls were used to confirm location of positivity of
expression.

3.2.7 Statistical analysis:

Data were analyzed using SPSS version computer program, frequencies, means and Chi-square
tests were calculated.

3.2.8 Ethical considerations:

Hospital administration agreements were taken ethically for archive samples and patients data

collection.
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Results
4. Results :
Thirty samples previously diagnosed as high grade invasive ductal carcinoma with triple
negative expression were used in this study. The patient ages were 22 (73.3 %) less than 50 years
old and 8 (26.7 %) were more than 50 years old (Table 4-1).
Positive expression of cytokeratin 5/6 among study samples was found in 25/30(83.3 %) and the
negative expression was 5/30 (16.7 %) (Table 4-2).
Positive expression of smooth muscle actin among study samples was 6/30 (20 %) and negative
expression was 24/30 (80%) (Table 4-3).
The correlation between cytokeratin 5/6 and smooth muscle actin expression among TNBC
showed on (Table 4-4) in which we found that the lack of SMA among the positive CK 5,6 was
21/25 (84 %) to correlate between the lack of SMA in basal-like and deregulate control of CK

expression.
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Table 4- 1: Distribution of age groups among study samples:

Age group (Years) Frequency Percent
Less than or equal to 50 22 73.3%
More than 50 8 26.7%

Total 30 100%
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Table 4-2: Expression of Cytokeratin 5/6 among study samples:

Expression of CK 5/6 Frequency Percent
Positive 25 83.3%
Negative 5 16.7%

Total 30 100%
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Table 4-3: Expression of Smooth Muscle Actin among study samples:

Expression of SMA Frequency Percent
Positive 6 20%
Negative 24 80%

Total 30 100%

14




Table 4-4: Relation between cytokeratin 5/6 and smooth muscle actin:

Expression SMA P.value
Positive Negative Total
Positive 4 21 25
CK 5,6 Negative 2 3 5 0.221
Total 6 24 30
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Graph 4.1: Invasive ductal breast carcinoma with triple negative phenotype showing

cytoplasmic expression of cytokeratin 5/6 (40x).
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Graph 4.2: Invasive ductal breast carcinoma with triple negative phenotype showing loss of
expression of SMA (40x).
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Graph 4.3: Invasive ductal breast carcinoma with triple negative phenotype showing
cytoplasmic expression of SMA (40 xs).
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Graph 4.4: Invasive ductal breast carcinoma with triple negative phenotype showing loss of

expression of cytokeratin 5/6 (40 xs).
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Chapter Five

Discussion, conclusion and recommendation

5.1 Discussion:

The present study involves thirty cases of high grade invasive ductal breast carcinoma with triple
negative phenotype for immuohistochemical staining by cytokeratin 5/6 and smooth muscle
actin.

Regarding the age of the population, the study revealed that the most of patients were less than
50 years. So, it proves that TNBC is more common in younger patients which is compatible with
Pal etal (2011), who reported that TNBC is more frequently affects younger patients.

The positive expression of cytokeratin 5/6 was found in 83.3 % of TNBC, which reflect the
basal-like phenotype among TNBC as cytokeratin 5/6 has been employed as a marker of basal
differentiation resulting in association with triple negative molecular subtype according to Pillai
et al (2012). And it also reflects that the basal-like is more frequently than the non-basal-like
among TNBC. Livasy et al (2006) reported that cytokeratin 5/6 expression in tumors was
significantly associated with the basal-like subtype, P = 0.0001.

This result was disagree with Hashmi et al (2008) who reported that positive CK5/6 expression
was only noted in 8% (12 cases) of TNBC while 2.4% (4 cases) showed focal positive and
89.3% (134) were negative with CK5/6.

The positive expression of smooth muscle actin was found in 20% of TNBC which reflect the
loss of the myoepithelial/basal layer and invasion ,since benign and early lesions have an intact
myoepithelial layer surrounding breast glands which agree with Livasy et al (2006) who reported
that only 4/18 (22%) of the basal-like tumors showed immunoreactivity for SMA..

This result was disagree with (Jeon,2016) who states that high levels of smooth muscle actin
expressions are correlated with an increase in invasive potential through its functions in the
epithelial to mesenchymal transition.

The negative expression of SMA was in 80% of TNBC, and does not reflect any significance
alone, but when correlated with the positive expression of cytokeratin 5/6 it appears to have more
values, we found that the lack of SMA among the positive CK 5,6 was 21/25 (84 %) which
agreed with Gorski et al (2010) who found that the lack of SMA in basal-like breast cancers

20



could reflect the activation of mechanisms responsible for the development of squamous
metaplasia that also deregulate control of CK expression.

5.2 Conclusion:

On the basis of this study we conclude: the expression of CK 5/6 is high (83.3%) among TNBC,
and the expression of SMA is low (20%) among TNBC.

The lack of the expression of SMA in positive CK 5/6 expressed tissues was (84%) among
TNBC.

5.3 Recommendations:

Further studies with large sample size should be done on the expression of SMA and CK 5/6 in
TNBC.

Other tumor markers should be applied for TNBC like human epidermal growth factor receptor
(EGFR) to assist identification of basal-like phenotype among TNBC, and as new treatment

strategy target.
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Appendix

Materials and Instruments
Materials and instruments used for processing and staining of the specimens include:
Disposable gloves.
Rotary microtome.
Microtome knifes.
Coated slides.
Cover glasses.
Oven.
Water bath.
Re embedding paraffin block.
Humidity chamber.
Ethanol (100%, 90%, 70%, 50%).
Xylene.
Mayer's haematoxylin ( 1 gm haematoxylin, 50 gm aluminum ammonium
sulphate, 0.2 sodium iodate, 50 gm chloral hydrate, 1 gm citric acid and 1
liter distilled water).
Sodium citrate buffer :(10 Mm sodium citrate, 0.05% Tween20, PH 6.0 prepared as the
following: Tri-sodium citrate (dehydrate) 2.94 g, 1 liter distilled water mix to dissolve and add
0.05 ml of Tween20 and mix).
Phosphate buffer (PH 7.4).
Hydrogen peroxidase blocking solution.
Primary antibodies:
Mouse anti-Actin, smooth muscle:
Antibodies to alpha smooth muscle actin, don’t detect the other actin isoforms, also called
smooth muscle actin SMA, clone 1A4 or sm-1 (16 ml ready to use).ldentify smooth muscle cells
and myoepthelial cells in normal, reactive, or neoplastic tissue. The positive result interpreted as
membranous or cytoplasmic staining.
Mouse anti-Cytokeratin 5/6:
Basic (type Il) cytokeratins of molecular weight 58 kDa (CK5) and 56 kDa (CK6) common
antibodies which directed against both cytokeratin 5 and 6 ( 16 ml ready to use). Stains
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basal/myoepithelial cells of breast. And the positive result interpreted as diffuse cytoplasmic
staining with perinuclear enhancement

Secondary antibody.

DAB (3-3 diaminobenzidine).

DAB substrate buffer.
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