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Enhanced validation of Anti-MUC4 
recombinant antibody [EPR27199-56]
 – ab307546

Enhanced validation designed for your needs

We understand the challenge of finding the right antibody clone – highly specific and 
sensitive to your intended target – at early selection stages of your development program. To 
de-risk this clone selection process for you, we generated enhanced validation data for our 
best recombinant antibody clones to some of the most promising targets.

Our enhanced validation gives you an extra level of confidence in an antibody clone 

— Provides additional data on the specificity and sensitivity of our recombinant antibodies in 
immunohistochemistry (IHC) and other relevant techniques

— Carried out in a custom manner, specific both to the target and the relevant research & 
clinical settings 

— Builds upon our high-quality standard validation

Our framework for enhanced validation

— Our enhanced validation focuses on generating detailed IHC expression profiles for 
promising oncology targets in selected formalin-fixed paraffin-embedded (FFPE) human 
normal tissues and cancer tissue microarrays (TMAs).

— In this study, we demonstrate the sensitivity and specificity of Anti-MUC4 antibody 
(ab307546) in IHC in selected tissues and TMAs using a BOND™ RX Research Stainer 
(Leica®) and DISCOVERY ULTRA system (Roche Diagnostics).

— Alcian blue stain, a special stain technique for mucin evaluation, was used in parallel with 
the IHC assay to demonstrate antibody specificity.

— A multiplex (duplex) assay was also developed using the DISCOVERY ULTRA system (Roche 
Diagnostics). 

— Staining intensity analysis of MUC4 expression was performed using the artificial 
intelligence (AI)-driven digital image analysis software Visiopharm® (Visiopharm A/S).

https://www.abcam.com/index.html?pageconfig=contactus
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Target overview

HGNC symbol
MUC4

Approved name
Mucin 4, cell surface associated

Chromosomal location
3q29

Function

•	 Provides protection to the epithelium and promoting epithelial regeneration and 
differentiation1.

•	 Through its both anti-adhesive effects on cell-cell and cell-extracellular matrix interactions, 
MUC4 regulates the cellular behaviour. Tumor cells dissociate from the primary tumor site 
due to MUC4’s anti-adhesive activity, which triggers epithelial invasion2,3.

•	 Plays an important role in cellular survival mechanism4 and therapeutic resistance5,6.

Tissue specificity

•	 MUC4 is detected in various adult epithelial tissues, including those of the respiratory and 
digestive tracts, esophagus, stomach, small intestine and colon7-10.  

•	 Expressed in carcinomas arising from some of these epithelia such as lung cancers, 
squamous cell carcinomas of the upper aerodigestive tract, mammary carcinomas, biliary 
tract, colon, and cervix cancers5, 11-13.

Cellular localization

•	 Cell membrane; also secreted.

Target information above in part from: UniProt accession Q99102
The UniProt Consortium
The Universal Protein Resource (UniProt) in 2010
Nucleic Acids Res. 38:D142-D148 (2010)

https://www.abcam.com/index.html?pageconfig=contactus
https://academic.oup.com/nar/article/38/suppl_1/D142/3112216
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Materials and methods

Human tissues were selected based on the target’s expression and its current relevance 
to ongoing research and clinical trials. Gene expression was further analyzed for oncology 
targets in cBioPortal for Cancer Genomics using the Cancer Genome Atlas (TCGA) 
PanCancer Atlas datasets14-17.

Tissue microarray 
(TMA) Cores Cases Normal/

Benign cases
Cancer 
cases

Source  
(#catalog number)

Multi-normal(a) 40 37 37 0 In-house TMA

Multi-cancer(b) 40 35 1 34 In-house TMA

Cervix cancer 102 102 5 97 Pantomics (#CXC1021)

Colon cancer 102 102 22 80 Pantomics (#COC1021)

Pancreatic cancer 102 96 6 96 Pantomics (#PAC1021)

Breast cancer 96 48 0 48 Pantomics (#BRC962)

Table 1. List of human TMAs used in the enhanced validation. All tissues were sourced from Abcam-approved 
tissue suppliers.

a)	The multi-normal TMA consists of the following tissues from two donors: colon, cerebellum, small intestine 
mucosa, tonsil, stomach, testis, prostate, lung, skeletal muscle, breast, heart, skin, endometrium, spleen, 
pancreas, lymph node, kidney. Placenta and liver was from a single donor. 

b)	The multi-cancer TMA consists of the following tissues from two donors: seminoma, prostate 
adenocarcinoma, bladder carcinoma, renal cell carcinoma, melanoma, stomach adenocarcinoma, pancreatic 
adenocarcinoma, hepatocellular carcinoma, ovaria carcinoma, cervical cancer, head and neck carcinoma and 
endometrial cancer. The following tissues were from single donors: lung (squamous cell carcinoma (SCLC) and 
non-squamous cell carcinoma (NSCLC)), colon (adenocarcinoma and invasive adenocarcinoma), breast (ductal 
carcinoma and invasive lobular carcinoma), B-cell lymphoma, T-cell lymphoma, gliomas (grade II and IV) and 
placenta.

Step Reagents Method

Deparaffinization DISCOVERY Wash (RUO) Standard

Cell conditioning ULTRA Cell Conditioning Solution 
(ULTRA CC1) 64 min, 100°C

Pre-primary peroxidase inhibitor OptiView Peroxidase Inhibitor 4 min

Primary antibody
Anti-MUC4 antibody [EPR27199-56] – ab307546  
diluted in BondTM primary antibody diluent (#AR9352) 
to final concentration of 1.5 µg/mL

16 min, 37°C

Counterstain Hematoxylin II 8 min

Post counterstain Bluing Reagent 4 min

Table 2 . IHC staining protocol on the DISCOVERY ULTRA (Roche Diagnostics) instrument. Staining was 
performed using standard conditions with OptiView DAB IHC Detection kit (#760-700).

https://www.abcam.com/index.html?pageconfig=contactus
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Step Reagents Method

Deparaffinization DISCOVERY Wash (RUO) Standard

Cell conditioning ULTRA Cell Conditioning Solution 
(ULTRA CC1) 64 min, 95°C

DISC inhibitor DISCOVERY Inhibitor (#760-4840) 8 min

1st Primary antibody 
Anti-MUC4 antibody [EPR27199-56] – ab307546  
diluted in BondTM primary antibody diluent (#AR9352) 
to final concentration of 1.5 µg/mL

16 min, 37°C

1st Linking antibody DISCOVERY Anti-Rb HQ (#760-4815) 12 min, 37°C

1st Enzyme conjugate DISCOVERY Anti-HQ HRP (#760-4820) 12 min

1st HRP-driven chromogen DISCOVERY Purple kit (RUO) (#760-229) 12 min

Dual sequence antibody Denaturation ULTRA Cell Conditioning Solution 
(ULTRA CC2) 8 min, 100°C

2nd Primary antibody
Anti-ErbB2 / HER2 antibody [EP1045Y] - ab134182 
diluted in BondTM primary antibody diluent (#AR9352) 
to final concentration of 1.0 µg/mL

16 min, 37°C

2nd Linking antibody DISCOVERY Anti-Rb HQ (#760-4815) 12 min, 37°C

2nd Enzyme conjugate DISCOVERY Anti-HQ HRP (#760-4820) 12 min

2nd HRP driven chromogen

DISCOVERY Teal kit (RUO) (#760-247) 
Teal HRP H202 4 min

DISCOVERY Teal kit (RUO) (#760-247) 
Teal HRP Act 12 min

Counterstain N/A -

Table 3. Duplex IHC staining protocol on the DISCOVERY ULTRA (Roche Diagnostics) instrument. Staining 
was performed using standard conditions with DISCOVERY Purple kit (RUO) (#760-229) and DISCOVERY Teal HRP 
kit (#760-247). These translucent chromogens shift in color when both are present in the same cell and sub-
cellular compartment. Co-localized DISCOVERY Purple and DISCOVERY Teal combine to form an indigo-blue-to-
deep-purple color.

https://www.abcam.com/index.html?pageconfig=contactus
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Step Reagents Number of 
washes

Time 
(minutes)

Deparaffinization

Histoclear 3x 2

95% Ethanol 3x 2

Running dh2o 1x 5

Acetic acid treatment Acetic acid 1x 3

Alcian Blue treatment Alcian Blue pH2.5 1x 20

Wash Running dh2o 4x -

Counterstain Nuclear Fast red 1x 5

Wash Running dh2o 4x -

Dehydrate and clear
95% Ethanol 3x 2

Histoclear 3x 2

Table 4. Alcian Blue staining protocol. The alcian Blue, pH 2.5 (mucin stain) (ab150662) is intended for use in 
the histological visualization of sulfated and carboxylated mucopolysaccharides and sulfated and carboxylated 
sialomucins (glycoproteins).

https://www.abcam.com/index.html?pageconfig=contactus
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Step Reagents Method

Dewax BondTM dewax solution (AR922), alcohol, BOND wash 
solution (AR9590) Dewax

Antigen retrieval BondTM epitope retrieval ER2 solution (AR9640) HIER with ER2 (pH 9.0), 
20 min, 100°C

Step Reagents Number of 
washes

Time 
(minutes)

Peroxide block 3-4% (v/v) Hydrogen peroxide - 5

Wash BondTM wash solution 3x 0

Primary antibody
Anti-MUC4 antibody [EPR27199-56] – ab307546 
diluted in BondTM primary antibody diluent 
(#AR9352) to final concentration of 1.5 µg/mL

- 15

Wash BondTM wash solution 4x 0

Secondary antibody BondTM polymer refine detection (DS9800) - 8

Wash
BondTM wash solution 2x 4

Deionized water 1x 0

Visualization
Mixed DAB refine (DS9800) 1x 0

Mixed DAB refine (DS9800) - 10

Wash Deionized water 3x 0

Counterstain Hematoxylin (DS9800) - 5

Wash

Deionized water 1x 0

BondTM wash solution 1x 0

Deionized water 1x 0

Table 5. IHC staining protocol on BONDTM RX Research Stainer (Leica®). The protocol used is the same as 
the default IHC protocol F on BONDTM RX Research Stainer (Leica®), apart from the standard post-primary step, 
which has been excluded from our protocol. All steps were performed at room temperature. 

Leica® is a registered trademark of Leica Microsystems IR GmbH. 
BOND™ is a trademark of Leica Biosystems Melbourne Pty. Ltd.

https://www.abcam.com/index.html?pageconfig=contactus
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Evaluation of staining intensity

MUC4 staining intensity analysis was performed using the artificial intelligence (AI)- driven 
digital image analysis software Visiopharm® (Version: 2023.09). TMA slides were de-arrayed 
and the tissue within each core was detected. Tissue detection and artefact exclusion were 
performed using models with DeepLabv3+ architecture. The graphical representation was 
generated using GraphPad Prism 10.

IHC staining Corresponding intensity score Relative average DAB intensity (AU)

Negative 0 0-10

Weak 1+ < 80

Moderate 2+ 80-160

Strong 3+ > 160

Table 6. Intensity scoring. The mean DAB intensity was measured for each core with an analytical range 
from 0 (+) to 250±2 (-) where a low mean DAB intensity score inversely corresponds to high expression. For the 
graphical representation, the relative average DAB intensity was calculated using the formula (Relative average 
DAB intensity= 250±2 - mean DAB intensity) and is represented in arbitrary units (AU).

Visiopharm® is a registered trademark of Visiopharm A/S.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in multi-normal TMA (DISCOVERY ULTRA)

Below are the representative images of selected tissues from multi-normal TMA. MUC4
expression was detected in the small intestine and colon and was very minimal to absent in 
the brain, kidney, skeletal muscle, spleen, endometrium, pancreas, testis, and placenta.

MUC4

Brain-cerebrum Brain-cerebellum

Small intestine Colon

Kidney Skeletal muscle

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4

Spleen Endometrium

Pancreas Testis

Placenta Isotype control - Small intestine

Figure 1. MUC4 expression in human normal tissue. IHC staining of multi-normal human tissues using anti-
MUC4 (ab307546) or anti-rabbit IgG-isotype control antibody (ab172730). Positive staining in brown; nuclear 
hematoxylin counterstain in blue. Slides were scanned at 20x on Aperio® AT2 and imaged at 20x on Aperio® 

ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in multi-cancer TMA (DISCOVERY ULTRA)

Below are the representative images of selected tissues from multi-cancer TMA. MUC4 
expression was detected in stomach adenocarcinoma, non-small cell lung carcinoma, cervical 
cancer (adenocarcinoma and squamous cell carcinoma). Expression was absent in breast 
fibroadenoma, glioblastoma, seminoma, renal cell carcinoma, pancreatic adenocarcinoma, 
ovarian carcinoma and endometrial cancer.

MUC4

Breast fibroadenoma Glioblastoma

Seminoma Stomach adenocarcinoma

Lung NSCLC Renal cell carcinoma

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4

Pancreatic adenocarcinoma Cervical adenocarcinoma

Cervical squamous cell carcinoma Ovarian carcinoma

Endometrial cancer Isotype control - Cervical cancer

Figure 2. MUC4 expression in cancer. IHC staining of multi-cancer human tissues using anti-MUC4 (ab307546) 
or anti-rabbit IgG-isotype control antibody (ab172730). Positive staining in brown; nuclear hematoxylin 
counterstain in blue. Slides were scanned at 20x on Aperio® AT2 and imaged at 20x on Aperio® ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus
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Evaluation of mucins by alcian blue staining

Mucins found in epithelium and connective tissue can be visualized with alcian blue stain. 
Acidic mucins will be colored blue by alcian blue, but neutral mucins will remain uncolored. 
Below are the representative images of alcian blue staining and MUC4 antibody staining.

Alcian blue MUC4

Small intestine

Colon

Figure 3. Mucins in small intestine and colon. Alcian blue staining and IHC staining of normal human tissues 
using alcian blue stain kit (ab150662) and anti-MUC4 (ab307546) antibody. Positive staining in blue (a & c) and 
brown (b & d); nuclear fast red counterstain in red (a & c), nuclear hematoxylin counterstain in blue (b & d). 
Slides were scanned at 20x on Aperio® AT2 and imaged at 20x on Aperio® ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in cervical cancer (DISCOVERY ULTRA)

MUC4 is expected to colocalize with HER2 at the cell surface and in the cytoplasm, where 
it activates HER2 signaling. Below are representative images of MUC4 and HER2 in two 
individual cases of cervical cancer, imaged using a duplex chromogenic assay.

Cervical squamous cell carcinoma

MUC4 (a) HER2 (b)

MUC4 / HER2 / HER2 & MUC4 (c)

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 (d) HER2 (e)

MUC4 / HER2 / HER2 & MUC4 (f)

Figure 4. MUC4 and HER2 expression using a duplex co-localization assay. IHC staining of sequential 
sections of human cervical cancer tissue. The green, orange, and black arrows represent MUC4+ (purple), HER2+ 
(teal), and MUC4+HER2+ (blue) cells. The below table describes the staining conditions used in the duplex assay.

Figure 1st Primary antibody (purple) 2nd Primary antibody (teal)

4 a & d MUC4 IHC diluent

4 b & e IHC diluent HER2

4 c & f MUC4 HER2

Slides were scanned at 40x on NanoZoomer S360 (Hamamatsu Photonics K.K.) and imaged at 40X on Aperio® 
ImageScope.

NanoZoomer® is a registered trademark of Hamamatsu Photonics K.K.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in cancer (DISCOVERY ULTRA)

MUC4 expression varied in the analyzed cancer TMAs, with cervical cancer showing the 
highest relative DAB intensity and breast cancer the lowest. The staining intensity of cohorts 
of cancer subtypes was also evaluated separately in scatter plots (with SD), excluding breast 
cancer. The IHC images corresponding to orange data points are shown in Figures 6-8.

Figure 5. MUC4 protein expression in a selection of cancer TMAs.
(a) The scatter plot (with SD) summarizes the relative average DAB intensity of MUC4 expression in selected 
cancer TMA cores (colon cancer (97), cervical cancer (94), pancreatic cancer (89) and breast cancer (55))
(b) Relative average DAB intensity from 97 cores/cases of colon cancer ( Mucinous adenocarcinoma (7), grade I 
(includes grade 1 & 1.5) adenocarcinoma (29), grade II (includes grade 2 & 2.5)) adenocarcinoma (41) and grade 
III ) adenocarcinoma (10).
(c) Relative average DAB intensity from 94 cores/cases of cervical cancer squamous cell carcinoma (SCC) ( grade 
I (includes grade 1 & 1.5) (44) and grade II (includes grade 2 & 2.5) (31)), others include adenocarcinoma (12), 
mucinous adenocarcinoma (1), endometrioid carcinoma (1), adenosquamous carcinoma (5)).
(d) Relative average DAB intensity from 89 cores/cases of pancreatic cancer (grade I ductal carcinoma (includes 
grade 1 & 1.5) (28) and grade II ductal carcinoma (includes grade 2 & 2.5) (39)), others (22) include acinar 
cell carcinoma (1), mucinous cystadenocarcinoma (2), Mucinous adenocarcinoma (1), islet cell tumor (6), 
Neuroendocrine carcinoma (4),Papillary carcinoma (1) , Solid-pseudopapillary tumor (2), Mixed acinar-endocrine 
carcinoma (1), Gastrointestinal stromal tumor, GIST (1),Metastatic stomach adenocarcinoma(1), Undifferentiated 
carcinoma (2).

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in colon cancer TMA (DISCOVERY ULTRA)

Below are the representative images of human colon cancer TMA showing weak to strong 
MUC4 expression.

Tubular adenoma
(25.25 ; 1+)

Papillary adenocarcinoma
(31.32 ; 1+)

Mucinous adenocarcinoma
(92.54 ; 2+)

Grade I adenocarcinoma
(27.84 ; 1+)

https://www.abcam.com/index.html?pageconfig=contactus
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Grade I adenocarcinoma
(141.62 ; 2+)

Grade I/II adenocarcinoma
(17.85 ; 1+)

Grade I/II adenocarcinoma
(32.36 ; 1+)

Grade II adenocarcinoma
(10.91 ; 1+)

https://www.abcam.com/index.html?pageconfig=contactus
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Grade II adenocarcinoma
(81.75 ; 2+)

Grade II/III adenocarcinoma
(49.11 ; 1+)

Grade III adenocarcinoma
(5.57 ; 0)

Grade III adenocarcinoma
(15.57 ; 1+)

Figure 6. MUC4 expression in colon cancer. IHC images showing MUC4 staining with relative average DAB 
intensity and corresponding intensity score (a-l); nuclear hematoxylin counterstain in blue. Slides were scanned 
at 20x (whole core insets at 5x) on Aperio® AT2 and imaged at 20x on Aperio® ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in cervical cancer TMA (DISCOVERY ULTRA)

Below are the representative images of human cervical cancer TMA showing weak to strong 
MUC4 expression.

Cervicitis
(14.58 ; 1+)

Mucinous adenocarcinoma
(31.95 ; 1+)

Grade II / III adenocarcinoma
(3.88 ; 0)

Grade I adenocarcinoma
(12.82 ; 1+)

https://www.abcam.com/index.html?pageconfig=contactus
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Grade II adenocarcinoma
(41.05 ; 1+)

Grade II adenocarcinoma
(64.72 ; 1+)

Grade I / II squamous cell carcinoma
(165.55 ; 3+)

Grade II / III squamous cell carcinoma
(31.56 ; 1+)

https://www.abcam.com/index.html?pageconfig=contactus
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Grade II / III squamous cell carcinoma
(23.38 ; 1+)

Grade III squamous cell carcinoma
(80.63 ; 2+)

Grade III squamous cell carcinoma
(120.98 ; 2+)

Grade III squamous cell carcinoma
(151.60 ; 2+)

Figure 7. MUC4 expression in cervical cancer. IHC images showing MUC4 staining with relative average DAB 
intensity and corresponding intensity score (a-l); nuclear hematoxylin counterstain in blue. Slides were scanned 
at 20x (whole core insets at 5x) on Aperio® AT2 and imaged at 20x on Aperio® ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in pancreatic cancer TMA (DISCOVERY ULTRA)

Below are the representative images of human pancreatic cancer TMA showing weak to 
strong MUC4 expression.

Mucinous cystadenocarcinoma
(Positive staining in epithelial lining)

Islet cell tumor
(4.45 ; 0)

Neuroendocrine carcinoma
(4.17 ; 0)

Grade I ductal adenocarcinoma
(33.46 ; 1+)

https://www.abcam.com/index.html?pageconfig=contactus
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Grade I ductal adenocarcinoma
(4.50 ; 0)

Grade II ductal adenocarcinoma
(3.00 ; 0)

Grade II ductal adenocarcinoma
(28.23 ; 1+)

Grade II / III ductal adenocarcinoma
(17.33 ; 1+)

https://www.abcam.com/index.html?pageconfig=contactus
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Grade III ductal adenocarcinoma
(9.25 ; 0)

Grade III ductal adenocarcinoma
(11.25 ; 1+)

Grade III ductal adenocarcinoma
(12.17 ; 1+)

Grade III ductal adenocarcinoma
(51.12 ; 1+)

Figure 8. MUC4 expression in pancreatic cancer. IHC images showing MUC4 staining with relative average 
DAB intensity and corresponding intensity score (a-l); nuclear hematoxylin counterstain in blue. Slides were 
scanned at 20x (whole core insets at 5x) on Aperio® AT2 and imaged at 20x on Aperio® ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in breast cancer TMA (DISCOVERY ULTRA)

Below are the representative images of human breast cancer TMA showing no MUC4 
expression.

Grade I ductal carcinoma in situ
(1.42 ; 0)

Grade I ductal carcinoma in situ
(1.77 ; 0)

Grade II / III invasive ductal carcinoma
(2.23 ; 0)

Grade III invasive ductal carcinoma
(1.13 ; 0)

Figure 9. MUC4 expression in breast cancer. IHC images showing MUC4 staining with relative average DAB 
intensity and corresponding intensity score (a-l). Slides were scanned at 20x (whole core insets at 5x) on Aperio® 
AT2 and imaged at 20x on Aperio® ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in normal tissues (BOND™ RX)

Below are the representative images of small intestine and colon tissues showing MUC4 
expression.

MUC4

Small intestine Colon

Isotype control

Figure 10. MUC4 expression in human normal tissue. IHC staining of human small intestine and colon tissues 
using anti-MUC4 (ab307546) or anti-rabbit IgG-isotype control antibody (ab172730). Positive staining in brown; 
Hematoxylin nuclear counterstain in blue. Slides were scanned at 20x on Aperio® AT2 and imaged at 20x on 
Aperio® ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus
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MUC4 expression in cancer tissues (BOND™ RX)

Below are the representative images of cervical cancer and stomach adenocarcinoma 
showing MUC4 expression.

MUC4

Cervical cancer Stomach adenocarcinoma

Isotype control

Figure 11. MUC4 expression in human cancer tissue. IHC staining of human cervical cancer and stomach 
adenocarcinoma tissues using anti-MUC4 (ab307546) or anti-rabbit IgG-isotype control antibody (ab172730). 
Positive staining in brown; Hematoxylin nuclear counterstain in blue. Slides were scanned at 20x on Aperio® AT2 
and imaged at 20x on Aperio® ImageScope.

https://www.abcam.com/index.html?pageconfig=contactus


29

Enhanced validation data

AB0337 2024/09 AFor more information, please contact us.

References 

1.	 Moniaux N, Escande F, Batra SK, Porchet N, Laine A, Aubert JP. Alternative splicing generates a family of 
putative secreted and membrane-associated MUC4 mucins. Eur J Biochem. 2000 Jul;267(14):4536-44. doi: 
10.1046/j.1432-1327.2000.01504.x. PMID: 10880978. 

2.	 Price-Schiavi SA, Andrechek E, Idris N, Li P, Rong M, Zhang J, Carothers Carraway CA, Muller WJ, Carraway KL. 
Expression, location, and interactions of ErbB2 and its intramembrane ligand Muc4 (sialomucin complex) in 
rat mammary gland during pregnancy. J Cell Physiol. 2005; 203: 44-53. doi: 10.1002/jcp.20200.  

3.	 Singh AP, Chaturvedi P, Batra SK. Emerging roles of MUC4 in cancer: a novel target for diagnosis and therapy. 
Cancer Res. 2007; 67: 433-6. doi: 10.1158/0008-5472.can-06-3114. 

4.	 Bae JS, Lee J, Park Y, Park K, Kim JR, Cho DH, Jang KY & Park SH 2017 Attenuation of MUC4 potentiates the 
anticancer activity of auranofin via regulation of the Her2/Akt/FOXO3 pathway in ovarian cancer cells. 
Oncology Reports 38 2417–2425. (https://doi.org/10.3892/or.2017.5853) 

5.	 Chen AC, Migliaccio I, Rimawi M, Lopez Tarruella S, Creighton CJ, Massarweh S, Huang C, Wang YC, Batra 
SK & Gutierrez MC et al.2012 Upregulation of mucin4 in ER-positive/HER2-overexpressing breast cancer 
xenografts with acquired resistance to endocrine and HER2-targeted therapies. Breast Cancer Research and 
Treatment 134 583–593. (https://doi.org/10.1007/s10549-012-2082-9) 

6.	 Price Schiavi SA, Jepson S, Li P, Arango M, Rudland PS, Yee L & Carraway KL 2002 Rat Muc4 (sialomucin 
complex) reduces binding of anti-ErbB2 antibodies to tumor cell surfaces, a potential mechanism for 
Herceptin resistance. International Journal of Cancer 99 783–791. (https://doi.org/10.1002/ijc.10410) 

7.	 Audié, J.P., Janin, A., Porchet, N., Copin, M.C., Gosselin, B., Aubert, J.P. (1993) Expression of human mucin 
genes in respiratory, digestive, and reproductive tracts ascertained by in situ hybridization. J. Histochem. 
Cytochem. 41, 1479 1485. 

8.	 Audié, J.P., Tetaert, D., Pigny, P., Buisine, M.P., Janin, A., Aubert, J.P., Porchet, N., Boersma, A. (1995) Mucin 
gene expression in the human endocervix. Hum. Reprod. 10, 98 102. 

9.	 Buisine, M.P., Devisme, L., Savidge, T.C., Gespach, C., Gosselin, B., Porchet, N., Aubert, J.P. (1998) Mucin gene 
expression in human embryonic and fetal intestine. Gut 43, 519 524. 

10.	Buisine, M.P., Devisme, L., Copin, M.C., Durand-Reville, M., Gosselin, B., Aubert, J.P., Porchet, N. (1999) 
Developmental mucin gene expression in the human respiratory tract. Am. J. Respir. Cell Mol. Biol. 20, 209 
218.  

11.	Balagué, C., Gambus, G., Carrato, C., Porchet, N., Aubert, J.P., Kim, Y.S., Real, F.X. (1994) Altered expression of 
MUC2, MUC4, and MUC5 mucin genes in pancreas tissues and cancer cell lines. Gastroenterology 106, 1054 
1061. 

12.	Balagué, C., Audié, J.P., Porchet, N., Real, F.X. (1995) In situ hybridization shows distinct patterns of mucin 
gene expression in normal, benign, and malignant pancreas tissues. Gastroenterology 109, 953 964. 

13.	Singh AP, Chaturvedi P, Batra SK. Emerging roles of MUC4 in cancer: a novel target for diagnosis and therapy. 
Cancer Res. 2007; 67: 433-6. doi: 10.1158/0008-5472.can-06-3114. 

14.	Cerami E, Gao J, Dogrusoz U, Gross BE, Sumer SO, Aksoy BA, Jacobsen A, Byrne CJ, Heuer ML, Larsson E, 
Antipin Y, Reva B, Goldberg AP, Sander C, Schultz N. The cBio cancer genomics portal: an open platform for 
exploring multidimensional cancer genomics data. Cancer Discov. 2012 May;2(5):401-4. doi: 10.1158/2159-
8290.CD-12-0095. Erratum in: Cancer Discov. 2012 Oct;2(10):960. PMID: 22588877; PMCID: PMC3956037. 

https://www.abcam.com/index.html?pageconfig=contactus
https://www.spandidos-publications.com/10.3892/or.2017.5853
https://link.springer.com/article/10.1007/s10549-012-2082-9
https://onlinelibrary.wiley.com/doi/10.1002/ijc.10410


30

Enhanced validation data

AB0337 2024/09 AFor more information, please contact us.

15.	Gao J, Aksoy BA, Dogrusoz U, Dresdner G, Gross B, Sumer SO, Sun Y, Jacobsen A, Sinha R, Larsson E, 
Cerami E, Sander C, Schultz N. Integrative analysis of complex cancer genomics and clinical profiles using 
the cBioPortal. Sci Signal. 2013 Apr 2;6(269):pl1. doi: 10.1126/scisignal.2004088. PMID: 23550210; PMCID: 
PMC4160307. 

16.	de Bruijn I, Kundra R, Mastrogiacomo B, Tran TN, Sikina L, Mazor T, Li X, Ochoa A, Zhao G, Lai B, Abeshouse 
A, Baiceanu D, Ciftci E, Dogrusoz U, Dufilie A, Erkoc Z, Garcia Lara E, Fu Z, Gross B, Haynes C, Heath A, 
Higgins D, Jagannathan P, Kalletla K, Kumari P, Lindsay J, Lisman A, Leenknegt B, Lukasse P, Madela D, 
Madupuri R, van Nierop P, Plantalech O, Quach J, Resnick AC, Rodenburg SYA, Satravada BA, Schaeffer F, 
Sheridan R, Singh J, Sirohi R, Sumer SO, van Hagen S, Wang A, Wilson M, Zhang H, Zhu K, Rusk N, Brown S, 
Lavery JA, Panageas KS, Rudolph JE, LeNoue-Newton ML, Warner JL, Guo X, Hunter-Zinck H, Yu TV, Pilai S, 
Nichols C, Gardos SM, Philip J; AACR Project GENIE BPC Core Team, AACR Project GENIE Consortium; Kehl KL, 
Riely GJ, Schrag D, Lee J, Fiandalo MV, Sweeney SM, Pugh TJ, Sander C, Cerami E, Gao J, Schultz N. Analysis 
and Visualization of Longitudinal Genomic and Clinical Data from the AACR Project GENIE Biopharma 
Collaborative in cBioPortal. Cancer Res. 2023 Dec 1;83(23):3861-3867. doi: 10.1158/0008-5472.CAN-23-0816. 
PMID: 37668528; PMCID: PMC10690089. 

17.	Blum A, Wang P, Zenklusen JC. SnapShot: TCGA-Analyzed Tumors. Cell. 2018 Apr 5;173(2):530. doi: 10.1016/j.
cell.2018.03.059. PMID: 29625059.

https://www.abcam.com/index.html?pageconfig=contactus


Let’s work together:  
Connect with us at 
oncology@abcam.com


