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Abstract

Alpha-syntrophin (SNTA) is an adaptor protein which regulates several signaling pathways. To 

analyze expression of SNTA immunoblot assays have to be performed. Here, the specificity of 

four commercially available SNTA antibodies has been evaluated in immunoblot experiments 

using liver tissues of wild type and SNTA deficient mice. While one of the antibodies reacts with 

SNTA, two antibodies specifically recognize beta 2 syntrophin (SNTB2). The antigen detected by 

the forth antibody has not been identified but is different from SNTA and SNTB2. Therefore, only 

one of the four tested antibodies is appropriate to analyze SNTA protein levels by immunoblot.
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The molecular adaptor protein alpha syntrophin (SNTA) interacts with various signaling 

proteins such as neuronal nitric oxide synthase, ion and water channels, adrenergic 

receptors, G-proteins, G alpha subunits and ATP-binding cassette transporter A1 (ABCA1) 

(1; 2; 3; 4; 5; 6). SNTA can form complexes via its Drosophila disks-large protein (Dlg), 

and the Zona Occludens 1 (ZO-1) protein (PDZ) domain, its two pleckstrin homoloy (PH) 

domains, and two proline-rich regions that interact with src homology 3 domains (1). The C-

terminally located syntrophin unique domain participates in the interaction with dystrophin 

and utrophin (1).

SNTA is a component of the dystrophin associated glycoprotein complex in skeletal muscle 

and has a prominent role in muscle and neuromuscular development (1). SNTA is also 

involved in cardiac pathologies like long-QT syndrome and sudden infant death syndrome 

(1). Altered expression of SNTA in esophageal, stomach, lung, colon, rectal, and breast 

cancerous tissues suggests a function in carcinogenesis (1). SNTA has been further shown to 

Address correspondence to: Christa Buechler, PhD; Department of Internal Medicine I, University Hospital of Regensburg; 93042 
Regensburg, Germany, Tel.:+49-941-944-7009, Fax.:+49-941-944-7019, christa.buechler@klinik.uni-regensburg.de. 

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Anal Biochem. Author manuscript; available in PMC 2016 September 01.

Published in final edited form as:
Anal Biochem. 2015 September 1; 484: 99–101. doi:10.1016/j.ab.2015.06.012.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



stabilize ABCA1 which is a central regulator of lipid metabolism (7). ABCA1 and SNTA 

are expressed in the liver (7; 8) but hepatic ABCA1 is not reduced in mice lacking SNTA 

and beta 2 syntrophin (SNTB2) (9). To find out whether SNTA has any role in the liver we 

intend to study hepatic SNTA expression in diseased liver tissues by immunoblot analysis. 

To test for the specificity of commercially available SNTA antibodies liver tissue of 

C57BL/6 mice and SNTA deficient mice (10) was used. Liver tissue was solubilized in 

radioimmunoprecipitation assay lysis buffer (50 mM Tris HCl, pH 7.5, 150 mM NaCl, 1% 

v/v Nonidet P-40, 0.5% v/v sodium desoxycholate and 0.1% v/v SDS). Protein (20 μg) was 

separated by SDS-polyacrylamide gel electrophoresis (15 % acrylamide) and transferred to 

PVDF membranes (Bio-Rad, Munich, Germany). Incubations with the primary antibodies 

were performed in 1.5% BSA in TBS, 0.1% Tween at 4°C overnight. Secondary antibodies 

were from Dianova (Hamburg, Germany) and were diluted 1:5000 fold for anti-rabbit and 

anti-mouse immunoglobulins and 1:1000 fold to detect goat antibodies. Incubations were 

performed in 5% low-fat milk powder in TBS, 0.1% Tween at RT for 1 h. Detection of the 

immune complexes was carried out with the ECL Western blot detection system (Amersham 

Pharmacia, Deisenhofen, Germany).

For the generation of SNTA deficient mice the first exon and part of the promoter had been 

removed and it is very unlikely that any truncated syntrophin is expressed in these knock-out 

animals (10). The recently described SNTA antibody (11) recognizes a peptide sequence 

(RQPSSPGPQPRNLSEA) in the PH1b domain and was raised in rabbits. This antibody 

(1:1000 fold diluted) does not generate a band in the liver of SNTA−/− mice (Fig. 1A, B). 

The polyclonal SNTA antibody from Abcam (ab11187; Cambridge, UK) was raised in 

rabbits using the peptide described above (amino acids 191-206 of mouse SNTA) as 

immunogen. The antibody was tested at a dilution of 1:2000 as suggested by the company. 

This antibody detects a protein of about 60 kDa in the liver of wild type but not SNTA−/− 

animals (Fig. 1A). A SNTA antibody raised in goat was ordered from Thermo Fisher 

Scientific Pierce (PA1-9107). The immunogen was a synthetic peptide corresponding to the 

N terminal amino acids ASGRRAPRTGLLE of SNTA. For immunoblot analysis 1.5 μg/ml 

antibody was used. A band of about 60 kDA was detected in the liver of wild type and 

SNTA−/− mice (Fig. 1A). Next monoclonal antibodies were tested. Monoclonal antibodies 

were purchased from Sigma-Aldrich (SAB4200213) and Life Span BioScience (LS-

C89921). The immunogens used were Torpedo electric organ membranes and whole 

purified syntrophin from Torpedo californica electric organ postsynaptic membrane, 

respectively (data sheets provided by the companies). Both antibodies were used at a 

concentration of 1 μg/ml. A band of about 60 kDA was detected in the liver of wild type and 

SNTA−/− mice by both antibodies (Fig. 1B).

At the amino acid level murine SNTA and SNTB2 are nearly 50% identical (1). Further, 

murine SNTB2 is only 21 amino acids longer than SNTA. Therefore, it was tested whether 

these antibodies may detect SNTB2. Immunoblot analysis was performed in liver lysates of 

wild type mice and mice deficient for SNTA, SNTB2 or both syntrophins (12). Using 

recently described non-commercial antibodies (11) it was confirmed that SNTA was not 

expressed in the livers of SNTA−/− and SNTA/B2−/− mice and SNTB2 was only detected 

in wild type and SNTA−/− mice (Fig. 2). The antibody from Abcam recognized SNTA (Fig. 

2). The antibodies from Sigma-Aldrich and Life Span BioScience gave no signals in liver 
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tissues where SNTB2 had been knocked-out indicating that these antibodies specifically 

detect SNTB2. The antibody from Thermo Fisher Scientific Pierce recognized proteins in all 

of the liver samples with similar intensities (Fig. 2).

Current findings show that three of the four commercially available SNTA antibodies tested 

are not suitable to analyze SNTA protein. Although only liver tissue has been used herein it 

is highly unlikely that these antibodies react with SNTA in other tissues even when using 

different conditions. Indeed, two of the four antibodies raised against Torpedo electric organ 

membranes and whole purified syntrophin from Torpedo californica electric organ 

postsynaptic membrane react with SNTB2. Therefore, it seems reasonable to recommend 

that the specificity of SNTA antibodies has to be proven even when using other tissues and 

experimental protocols. This can be easily analyzed by using tissues of SNTA knock-out 

mice or SNTA siRNA transfected cells.

All of the antibodies tested detect a band of about 60 kDA in liver of mice deficient for 

SNTA. Although it can not be completely excluded that a truncated SNTA is produced in 

these animals the molecular weight of such a shorter form would be much smaller than 60 

kDa. The SNTA specific antibodies described in the literature (11) and the antibody from 

Abcam which specifically react with SNTA have been produced using the identical peptide 

sequence. Two of the antibodies tested and claimed to be specific for SNTA reacted with 

SNTB2 which is highly homologous to SNTA (1). The antigen detected by the antibody 

from Thermo Fisher Scientific Pierce is unknown. BLAST search (http://

blast.ncbi.nlm.nih.gov) using the peptide sequence ASGRRAPRTGLLE as query did not 

identify suitable antigens beside SNTA. Therefore, caution is recommended on the use of 

commercially available SNTA antibodies suggesting that it is convenient to conduct 

experiments to validate the specificity of the different antibodies.
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Fig. 1. 
Analysis of SNTA in the liver of two SNTA−/− and two wild type (WT) mice. A) Detection 

with polyclonal antibodies described by Peters et al. (11) (MA), Abcam and Thermo Fisher 

Scientific Pierce. B) Detection with the polyclonal antibody described by Peters et al. (11) 

(MA) and the monoclonal antibodies from Life Span BioScience and Sigma-Aldrich.
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Fig. 2. 
Analysis of SNTA in the liver of SNTA−/−, SNTB2−/−, SNTA/B2−/− mice and wild type 

(WT) mice. Immunoblot analysis of SNTA and SNTB2 using antibodies described by Peters 

et al. (11) and four commercially available antibodies purchased from Abcam, Thermo 

Fisher Scientific Pierce, Life Span BioScience and Sigma-Aldrich.
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