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1.0 Purpose 

This SOP is used for the immunodetection of proteins that have been electroblotted to 
membranes from SDS-Page Tris-Glycine Gels or NuPAGE™/Bis-TRIS Gels (SOP 22101 – SDS-
Page Gel Electrophoresis Using Invitrogen Tris-Glycine Gels, and SOP 22176 – SDS-Page 
Gel Electrophoresis Using the NuPAGE™/Bis-TRIS Gels).  This procedure contributes to the 
characterization and identification of the target protein. 

Protocol #1 is to stain the blot transfer membranes to permit visualization of proteins on the 
membrane (total protein stain). 

Protocol #2 is the immunodetection procedure used to identify specific proteins on a membrane 
using Alkaline Phosphatase (AP) Conjugates and a NBT (Nitro-Blue Tetrazolium Chloride)/BCIP 
(5-Bromo-4-Chloro-3'-Indolyphosphate p-Toluidine Salt) based detection system. 

Protocol #3 is the immunodetection procedure used to identify specific proteins on a membrane 
using Horseradish Peroxidase (HRP) or Alkaline Phosphatase (AP) labeled antibodies with a 
chemiluminescent detection system. 

2.0 Scope 

 This assay will be performed by Process Analytics/Quality Control (PA/QC) Biopharmaceutical 
Quality Control (BQC) personnel. 

3.0 Authority and Responsibility 

3.1 The Director, PA/QC has the authority to define this procedure. 
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3.2 PA/QC is responsible for training laboratory personnel and documenting this training to 
Biopharmaceutical Quality Assurance (BQA). 

3.3 PA/QC personnel are responsible for the performance of this procedure. 

3.4 PA/QC is responsible for reviewing the data and documenting the results of this 
procedure. 

3.5 BQA is responsible for quality oversight of this procedure. 

4.0 Materials and Equipment 

4.1 Previously electroblotted membrane. 

4.2 RODI water or "water of higher quality." 

4.3 Coomassie Brilliant Blue R-250 (BDP PN 30250) or Brilliant Blue R Concentrate (BDP PN 
30610), Methanol (BDP PN 30853) and Acetic Acid, Glacial (BDP PN 30860) or reagents 
of equivalent grade. 

4.4 1M TrisHCI, pH 7.4, (BDP PN 30862), 5M NaCl (BDP PN 30863), Tween 20 (BDP PN  
30633), BSA (Albumin, Bovine - BDP PN 30222), MgC12 ۰ 6 H2O (BDP PN 30926), and 
1M TRIS-HCl, pH 8.0 (BDP PN 30864) or reagents of equivalent grade. 

4.5 Alkaline Phosphatase Substrate Solution (1-Step NBT/BCIP solution – BDP PN 30431) 
containing Nitroblue Tetrazolium Chloride (NBT) and 5-Bromo-4-chloro-3-
indolylphosphate p-toluene Salt (BCIP) or BDP approved equivalent. 

4.6 Primary antibody and/or secondary antibody-alkaline phosphatase or Horseradish 
Peroxidase as appropriate for antigen detection. 

4.7 Amersham ECL Advance Western Blotting Detection Kit (BDP PN 30618-1). 

  Kit Contents:   

• ECL Advance Solution A, 50 mL. 

• ECL Advance Solution B, 50 mL.  

• ECL Advance Blocking Agent, 40 g. 

4.8 WesternBreeze® Chemiluminescent Immunodetection Kits (Anti-Mouse BDP PN 30584-
1), (Anti-Rabbit BDP PN 30632-1, Anti-Goat BDP PN 30799-1). 

Kit Contents: 

• Blocker/Diluent A 

• Blocker/Diluent B 

• Antibody Wash Solution (16X) 

• Secondary Antibody Solution 

• Chemiluminescent Substrate 

• Chemiluminescent Substrate Enhancer 

4.9  Shallow trays for incubation of membranes. 

4.10 Orbital Shaker. 

4.11 Digital Gel Imaging System (BDP MEF# 70770 or BDP approved equivalent). 
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NOTE: Gloves must be worn at all times during the procedure to prevent contamination 
of gels and membranes and to prevent exposure to irritants commonly used in 
electrophoresis and electro-transfer. 

All plastic and glass boxes must be thoroughly cleaned before use to avoid 
staining artifacts.  Membranes shall be handled only by the edges.  Perform all 
steps at room temperature (unless otherwise described) and use gentle 
agitation.  If a PVDF membrane is allowed to dry after transfer, wet for 5 
seconds in 100% methanol and rinse with water before continuing. 

5.0 Protocol 1 - Staining of Protein Immobilized on PVDF or Nylon Membranes 

5.1 Staining Solutions 

Coomassie Blue Stain:  0.025% (w/v) Coomassie brilliant blue R-250 in 40% methanol.  
(2.5g Coomassie Blue R-250, 500 mL Methanol, 500 mL H2O) 

If using Brilliant Blue R Concentrate (BDP PN 30610), mix with water to achieve a final 
volume of 1L. 

Destain Solution:  30% methanol/10% acetic acid (600 mL Methanol, 200 mL  

Acetic Acid, 1200 mL H2O). 

5.2 Remove the membrane from the transfer sandwich (SOP 22179 - Western Transfer 
Blot) and place it in an incubation dish. 

5.3 Stain the membrane with Coomassie Blue Stain for 30 seconds to 5 minutes. 

5.4 Destain the membrane with destain solution for 1 to 10 minutes.  Watch as the 
membrane destains as it can be quickly over destained. 

5.5 Once dried, the blot is taped to the Form 22101-02 (See SOP 22101) for 4-20% Tris-
Glycine Gels or Form 22176-02 for 4-12% NuPAGE gels (See SOP 22176). 

6.0 Protocol 2- NBT/BCIP Immunodetection of Protein Immobilized on Membranes 

NOTE: Fill out the PA/QC BQC Immunoblot, NBT/BCIP Analysis Data Sheet, Form 22103-01, 
while performing this procedure. 

6.1 Incubation Buffers 

Immunoblot Buffer: - 20 mM Tris-HCI, 500 mM NaCl, pH 7.4 (40 mL of 1M Tris-HCI, 200 
mL of 5M NaCl, 1760 mL H2O). 

Immunoblot Buffer with 0.05% Tween 20 – 40 mL of 1M Tris, pH 7.4, 200 mL of 5 M 
NaCl, 1mL Tween 20, 1760 mL H2O. 

Blocking Buffer:  3% (w/v) BSA in Immunoblot Buffer (1.2 grams of BSA in 40 mL 
Immunoblot Buffer). 

Antibody Buffer:  1% (w/v) BSA in Immunoblot Buffer (0.4 grams BSA in 40 mL 
Immunoblot Buffer). 
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Alkaline Phosphatase Buffer:  200 mL Tris-HCl pH 8.0, 40 mL of 5M NaCl, 2.03g of 
MgCl2 ۰ 6 H2O, bring up to 2L with water.  Adjust pH to 9.5 with Sodium Hydroxide.  
(Final concentration of the buffer will be 0.1 M Tris-HCl pH 8.0, 0.1 M NaCl, 5 mM MgCl2 
۰ 6 H2O.) 

 NOTE: Record buffer and solution preparation in the QC solution logbook per SOP 
22702 - Solutions Used in Process Analytics.  Also, record each buffer used 
along with the corresponding QC solution number on the BQC Immunoblot, 
NBT/BCIP Analysis Data Sheet, Form 22103-01. 

6.2 Remove the membrane from the transfer sandwich (SOP 22179 - Western Transfer 
Blot) and place it in incubation dish. 

6.3 Wash membrane 2 times for 10 minutes each with Immunoblot Buffer. 

6.4 Block sheet with 3% (w/v) BSA (1.2 g) in Immunoblot Buffer (40 mL) for at least 3 hours.  
The membrane can be left overnight in this step. 

6.5 Incubate with the primary antibody (diluted appropriately with Immunoblot Buffer and 1% 
BSA) for 2 to 18 hours with shaking.  (First antibody dilution is determined empirically but 
is usually 1:100 to 1:1000 for polyclonal antibodies, 1:10 to 1:100 for hybridoma 
supernatants, and >1:1000 for murine ascites fluid.)  Commercial antibodies generally 
have a recommended dilution on the Certificate of Analysis. 

 EX:  1:2,000 dilution = 20 μL of antibody in 40 mL Immunoblot Buffer with 0.4 grams of 
BSA. 

1:20,000 = 2 µL of antibody in 40 mL Immunoblot Buffer with 0.4 grams of BSA. 

6.6 Remove the primary antibody solution and wash membrane 3 times for 20 to 60 minutes 
with Immunoblot Buffer with 0.05% Tween 20. 

6.7 Wash the membrane for 10 to 20 minutes with Immunoblot Buffer. 

 NOTE:  If only one antibody (i.e., primary antibody is Alkaline Phosphatase labeled) is 
required skip to step 6.11. 

6.8 Incubate with the second antibody (for example, Goat-anti-rabbit IgG-alkaline 
phosphatase conjugate) appropriately diluted with 20 mM TRIS-HCI, 500 mM NaCl, 1% 
BSA, pH 7.5 for at least 2 hours.  The membrane can be left overnight in this step. 

6.9 Wash the membrane 3 times for 20 to 60 minutes with Immunoblot Buffer with 0.05% 
Tween 20. 

6.10 Wash 10 to 20 minutes with Immunoblot Buffer. 

6.11 Wash the membrane with Alkaline Phosphatase (AP) Buffer for 10 to 20 minutes. 

6.12 Add ~ 20 mL of Alkaline Phosphatase Substrate Solution (1-Step NBT/BCIP Solution). 

6.13 Incubate the membrane with the substrate solution until the color reaction occurs.  The 
reaction can be terminated by washing with water. 

6.14 Allow the membrane body to dry on a paper towel. 
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6.15 Once dried, the blot is taped to the NuPAGE Gel Sheet in SOP 22176 Form Number 
22176-02 or 4-20% Tris-Glycine Gel (See Blue Pre-Stained Standard Form Number 
22101-02 (see SOP 22101). 

 NOTE: The above protocol is a general procedure employing a primary antibody, for 
specific detection of the antigen, and a secondary antibody-alkaline 
phosphatase conjugate, which will bind the primary antibody and allow color 
development.  There are several permutations that will work with equal 
efficiency and can be used.  For example, if the antigen on the membrane is a 
murine monoclonal antibody, then no secondary antibody is required and the 
mouse antibody (i.e., antigen) can be detected directly with goat anti-mouse-
alkaline phosphatase. 

IT IS IMPERATIVE THAT THE PA/QC IMMUNOBLOT, NBT/BCIP ANALYSIS DATA 
SHEET, FORM 22103-01 (ATTACHMENT I) BE FILLED OUT WITH DETAILS OF THE 
PROCEDURE USED.  ATTACH RESULTS TO FORM 22002-01 (SOP 22002). 

7.0 Protocol 3 – Chemiluminescent Immunodetection of Protein Immobilized on 
Membranes 

NOTE: Fill out the PA/QC Immunoblot, Chemiluminescent Analysis Data Sheet, Form 22103-
02, while performing this procedure.  All incubation steps are performed at room 
temperature on an orbital shaker unless stated otherwise. 

7.1 Incubation Buffers 

Immunoblot Buffer with 0.05% Tween 20 – 40 mL of 1M Tris, pH 7.4, 200 mL of 5 M NaCl, 
1mL Tween 20, qs to 2L with H2O. 

Blocking Solution/Antibody Diluent:  100 mL of Blocking Solution is prepared by dissolving 
2 grams of ECL Advance Blocking Agent in 100 mL of Immunoblot Buffer with 0.05% 
Tween 20. 

WesternBreeze® Chemiluminescent Western Blot Immunodetection Kits – contains all 
required buffers and detection components other than a primary antibody.  See 
Attachment 2 for protocol specifics.  Record all incubations, washes, antibodies and 
detection reagents on Form 22103-02. 

NOTE: Record buffer and solution preparation in the PA/QC solution logbook per SOP 
22702 - Solutions Used in Process Analytics.  Alternatively, single use 
solution preparations not requiring storage (i.e. 2mL Diluent A + 3 mL Diluent B 
+ 5mL Ultrapure H2O, Kit BDP lot R123199010, exp. 03/18/2026) can be 
recorded directly on the PA/QC Immunoblot, Chemiluminescent Analysis Data 
Sheet, Form 22103-02.  Record each buffer used along with the corresponding 
PA/QC solution number on the PA/QC Immunoblot, Chemiluminescent Analysis 
Data Sheet, Form 22103-02. 

7.2 Remove the membrane from the transfer sandwich (SOP 22179 - Western Transfer Blot) 
and place it in an incubation dish containing Immunoblot Buffer with 0.05% Tween 20.  
Wash the membrane for 10 minutes. 
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7.3 Immerse the membrane in blocking solution for 1 hour.  Alternatively, membranes may be 
left in blocking solution overnight at 2°-8°C, if more convenient. 

7.4 Dilute the primary antibody in antibody diluent.  The dilution factor should be determined 
empirically for each antibody (see recommendation in section 6.5).  Commercial 
antibodies generally have a suggested dilution range listed on the Certificate of Analysis 
or product data sheet.  Record dilution on Form 22103-02. 

Incubate membrane in primary antibody for 1-3 hours at room temperature or overnight at 
2°-8ºC. 

7.5 Wash the membrane with a total of four changes of wash buffer.  Typically, 1 wash of 15 
minutes followed by 3 washes of 5 minutes each. 

NOTE:  If only one antibody is required (i.e., primary antibody is HRP labeled) skip to step 
7.8. 

7.6 Dilute the HRP labeled secondary antibody in antibody diluent.  If it is necessary to dilute 
the antibody in more than one step (example 1:10 followed by a 1:1,000), the first dilution 
can be made using Immunoblot Buffer with 0.05% Tween 20 (up to 1:1,000), but the final 
dilution should be made in antibody diluent.  The dilution factor should be determined 
empirically for each antibody. 

Incubate the membrane in the diluted secondary antibody for 1-3 hours at room 
temperature or overnight at 2°-8ºC. 

7.7 Wash the membrane with a total of four changes of wash buffer.  Typically, 1 wash of 15 
minutes followed by 3 washes of 5 minutes each.  During the last wash, remove the 
detection reagents (ECL Advance Solution A and B) from 2°-8ºC storage and equilibrate 
at room temperature. 

7.8 Mix equal volumes of ECL Advance, Solution A and B.  Prepare an adequate amount of 
the mixture to cover the entire surface of the membrane. 

7.9 Incubate for 5 minutes at room temperature on an orbital shaker. 

7.10 Detected blot images can be captured using an imaging system capable of detecting light 
output at ~440 nm (ex. Kodak 400 Image System).  If using the Kodak 400 Image System, 
follow SOP 22120 - Digital Gel Imaging Using the Kodak 400 Image System. 

7.11 Attach detected western blot image printout to the corresponding gel lane assignment 
sheet:  Form 22101-02 (See SOP 22101) for 4-20% Tris-Glycine Gels or Form 22176-02 
for 4-12% NuPAGE gels (See SOP 22176). 

NOTE: The above protocol is a general procedure employing a primary antibody, for 
specific detection of the antigen, and a secondary antibody-HRP labeled, which 
will bind the primary antibody and allow for chemiluminescence.  There are 
several permutations that will work with equal efficiency and can be used.  For 
example, if the antigen on the membrane is a murine monoclonal antibody, then 
no primary antibody is required and the mouse antibody (i.e., antigen) can be 
detected directly with goat anti-mouse-HRP. 
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