






β









β





β

α



β

α

β





 



 







 





β

α

α









 









 









 









 





α

α β



 





α



 







 











 









 





 



β

β

β β β

β β β

β β

β

γ

β

β

β

β



β

β

β

β



β

β β

β

β

β



 



β





 

 

 



 

 

 



β



⋅

 



 

β



 

β

 



 

 

′

′

 

β β



 

 

μ

 

μ μ



μ



 



 



β

 



 



 



μ

 





 



 

 



 



𝑟 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑙𝑎𝑏𝑒𝑙𝑙𝑒𝑑 𝑐𝑒𝑙𝑙 (%) =
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𝐸𝐺𝐴𝐵𝐴 =
𝑅∙𝑇

𝑧∙𝐹
∙ ln (

149

6
) =  −84.7 𝑚𝑉

𝐸𝐺𝑙𝑢𝑡 =  
𝑅∙𝑇

𝑧∙𝐹
∙ ln (
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7.2+140
) =  −9.6 𝑚𝑉
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488 𝑛𝑚

458 𝑛𝑚
=  

𝑝𝐻 + 𝐶𝑙− 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑒

𝐶𝑙− 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑒
= 𝑝𝐻 𝑟𝑎𝑡𝑖𝑜

458 𝑛𝑚

561 𝑛𝑚
=  

𝐶𝑙− 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑒

 𝑝𝐻 + 𝐶𝑙− 𝑖𝑛𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑒
= 𝐶𝑙− 𝑟𝑎𝑡𝑖𝑜
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μ



𝑝𝐻𝑖 = 𝑝𝐾𝐴 + log (
𝑅𝑝𝐻 −𝑅𝐴𝑐𝑖𝑑

𝑅𝐵𝑎𝑠𝑒 −𝑅𝑝𝐻
) + log (

𝐹458𝐴𝑐𝑖𝑑

𝐹458𝐵𝑎𝑠𝑒

)

𝑝𝐻𝑖 = 𝑝𝐾𝐴 + log (
𝑅𝑝𝐻 −𝑅𝐴𝑐𝑖𝑑

𝑅𝐵𝑎𝑠𝑒 −𝑅𝑝𝐻
)

𝑅𝑝𝐻 =   
𝑅𝐵𝑎𝑠𝑒∙10𝑝𝐻−𝑝𝐾𝐴+𝑅𝐴𝑐𝑖𝑑

1+10𝑝𝐻−𝑝𝐾𝐴
 



[𝐶𝑙−]𝑖 = 𝐾𝑑,   𝑝𝐻
𝐶𝑙−

∙ (
𝑅𝐶𝑙−  −𝑅𝑓𝑟𝑒𝑒

𝑅𝑏𝑜𝑢𝑛𝑑,𝑝𝐻 −𝑅𝐶𝑙−
) ∙ (

𝐹561,𝑓𝑟𝑒𝑒

𝐹561,𝑏𝑜𝑢𝑛𝑑
)

[𝐶𝑙−]𝑖 = 𝐾𝑑,   𝑝𝐻
𝐶𝑙−

∙ (
𝑅𝐶𝑙− −𝑅𝑓𝑟𝑒𝑒

𝑅𝑏𝑜𝑢𝑛𝑑,𝑝𝐻 −𝑅𝐶𝑙−
)



𝑅𝐶𝑙− = (
[𝐶𝑙−]𝑖∙𝑅𝑏𝑜𝑢𝑛𝑑,𝑝𝐻+𝐾𝑑,   𝑝𝐻

𝐶𝑙−
∙𝑅𝑓𝑟𝑒𝑒 

𝐾𝑑,   𝑝𝐻
𝐶𝑙−

+[𝐶𝑙−]𝑖
)

𝐾𝑑,   𝑝𝐻
𝐶𝑙−

=  𝐾𝑑
𝐶𝑙−1

∙ (
1+10𝑝𝐾𝐴−𝑝𝐻𝑖

10𝑝𝐾𝐴−𝑝𝐻𝑖
)

𝐾𝑑
𝐶𝑙−1
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Product Description 

The STEMdiff™ Astrocyte Differentiation Kit (Catalog #08540) is used to rapidly and efficiently generate astrocytic precursors from neural progenitor 

cells (NPCs) derived from human pluripotent stem cells (hPSCs) using the STEMdiff™ Neural Induction Medium (Catalog #05835) embryoid body 

protocol. The astrocytic precursors generated can be matured using the STEMdiff™ Astrocyte Maturation Kit (Catalog #08550) to produce a highly 

pure population of astrocytes (> 85% GFAP-positive astrocytes; < 15% class III �-tubulin-positive neurons). Cells derived using these products are 

versatile tools for modeling human neurological development and disease, drug screening, toxicity testing, and cell therapy validation. 

 

Product Information 

The following components are sold as part of a complete kit (Catalog #08540 or Catalog #08550) and are not available for individual sale. 

COMPONENT NAME COMPONENT # SIZE STORAGE SHELF LIFE 

STEMdiff™ Astrocyte Differentiation Kit (Catalog #08540) 

STEMdiff™ Astrocyte Differentiation 
Basal Medium 

08541 100 mL Store at 2 - 8°C. Stable until expiry date (EXP) on label. 

STEMdiff™ Astrocyte Differentiation 
Supplement A 

08542 8 mL Store at 2 - 8°C. Stable until expiry date (EXP) on label. 

STEMdiff™ Astrocyte Differentiation 
Supplement B 

08543 2 mL Store at -20°C. Stable until expiry date (EXP) on label. 

STEMdiff™ Astrocyte Differentiation 
Supplement C 

08544 100 μL Store at -20°C. Stable until expiry date (EXP) on label. 

STEMdiff™ Astrocyte Maturation Kit (Catalog #08550) 

STEMdiff™ Astrocyte Maturation 
Basal Medium 

08551 100 mL Store at 2 - 8°C. Stable until expiry date (EXP) on label. 

STEMdiff™ Astrocyte Maturation 
Supplement A 

08552 9 mL Store at 2 - 8°C. Stable until expiry date (EXP) on label. 

STEMdiff™ Astrocyte Maturation 
Supplement B 

08553 2 mL Store at -20°C. Stable until expiry date (EXP) on label. 

STEMdiff™ Astrocyte Maturation 
Supplement C 

08554 100 μL Store at -20°C. Stable until expiry date (EXP) on label. 

 

 

Materials Required But Not Included 

PRODUCT NAME CATALOG # 

Corning® Matrigel® hESC-qualified Matrix 354277 

DMEM/F-12 with 15 mM HEPES 36254 

ACCUTASE™ 07920 

STEMdiff™ Neural Rosette Selection Reagent 05832 

STEMdiff™ Astrocyte Differentiation Kit and 

STEMdiff™ Astrocyte Maturation Kit 

 

 

1 Kit 



Astrocyte Differentiation and Maturation Protocol 

Generation of astrocytes from NPCs requires both the STEMdiff™ Astrocyte Differentiation Kit (Catalog #08540) and the STEMdiff™ Astrocyte 

Maturation Kit (Catalog #08550). The procedure integrates into the STEMdiff™ Neural Induction Medium (Catalog #05835) embryoid body protocol after 

rosette selection, as depicted below. 

 

 
EBs: Embryoid Bodies; STEMdiff™ NIM: STEMdiff™ Neural Induction Medium 

 

Preparation of Reagents and Materials 

A. COATING CELL CULTURE VESSELS WITH CORNING® MATRIGEL® 

Corning® Matrigel® hESC-qualified Matrix should be aliquoted and frozen. Consult the Certificate of Analysis supplied with the Corning® Matrigel® 

for the recommended aliquot size (“Dilution Factor”) to make up 24 mL of diluted matrix. Make sure to always keep Corning® Matrigel® on ice when 

thawing and handling to prevent it from gelling. 

NOTE: Use tissue culture-treated cultureware. 

1. Thaw one aliquot of Corning® Matrigel® on ice. 

2. Dispense 24 mL of cold DMEM/F-12 into a 50 mL conical tube and keep on ice. 

3. Add thawed Corning® Matrigel® to the cold DMEM/F-12 (in the 50 mL tube) and mix well. The vial may be washed with cold medium if desired. 

4. Immediately use the diluted Corning® Matrigel® solution to coat tissue culture-treated cultureware. See Table 1 for recommended coating 

volumes. 

5. Swirl the cultureware to spread the Corning® Matrigel® solution evenly across the surface. 

NOTE: If the surface of the cultureware is not fully coated by the Corning® Matrigel® solution, it should not be used. 

6. Incubate at room temperature (15 - 25°C) for at least 1 hour before use. Do not let the Corning® Matrigel® solution evaporate. 

NOTE: If not used immediately, the cultureware must be sealed to prevent evaporation of the Corning® Matrigel® solution (e.g. with 

Parafilm®) and can be stored at 2 - 8°C for up to 1 week after coating. Allow stored coated cultureware to come to room temperature (15 - 

25°C) for 30 minutes before moving onto the next step. 

7. Immediately prior to seeding cells, gently tilt the cultureware onto one side and allow the excess Corning® Matrigel® solution to collect at the edge. 

Remove the excess Corning® Matrigel® solution using a serological pipette or by aspiration. Ensure that the coated surface is not scratched. 

Table 1: Recommended Volumes for Coating Cultureware 

VESSEL 
APPROXIMATE 

SURFACE AREA 

VOLUME OF 

CORNING® MATRIGEL® 

96-well plate 0.33 cm2/well 50 μL/well 

4- or 24-well plate 2 cm2/well 250 μL/well 

35 mm dish 10 cm2 1.5 mL 

60 mm dish 20 cm2 2.5 mL 

 
 

B. PREPARATION OF COMPLETE STEMdiff™ ASTROCYTE DIFFERENTIATION MEDIUM 

Use sterile techniques to prepare complete STEMdiff™ Astrocyte Differentiation Medium (Differentiation Basal Medium + Differentiation Supplement A 

+ Differentiation Supplement B + Differentiation Supplement C). The following example is for preparing 100 mL of complete medium. For other volumes, 

adjust accordingly. 

1. Thaw Supplement B and Supplement C at room temperature (15 - 25°C) or at 2 - 8°C overnight. Mix thoroughly. 



 
2. Add 8 mL of Supplement A, 2 mL of Supplement B, and 100 μL of Supplement C to 100 mL of Basal Medium. Mix thoroughly. 

NOTE: If not used immediately, store complete STEMdiff™ Astrocyte Differentiation Medium at 2 - 8°C for up to 10 days. Pre-warm 

complete medium to 37°C before use. 

 

C. PREPARATION OF COMPLETE STEMdiff™ ASTROCYTE MATURATION MEDIUM 

Use sterile techniques to prepare complete STEMdiff™ Astrocyte Maturation Medium (Maturation Basal Medium + Maturation Supplement A + 

Maturation Supplement B + Maturation Supplement C). The following example is for preparing 100 mL of complete medium. For other volumes, 

adjust accordingly. 

1. Thaw Supplement B and Supplement C at room temperature (15 - 25°C) or at 2 - 8°C overnight. Mix thoroughly. 

2. Add 9 mL of Supplement A, 2 mL of Supplement B, and 100 μL of Supplement C to 100 mL of Basal Medium. Mix thoroughly. 

NOTE: If not used immediately, store complete STEMdiff™ Astrocyte Maturation Medium at 2 - 8°C for up to 1 week. Pre-warm complete 

medium to 37°C before use. 

 

 

Directions for Use 

Please read the entire protocol before proceeding. Use sterile techniques when performing the following protocols. 
 
 

A. GENERATION OF ASTROCYTE PRECURSORS 

For a detailed protocol for generating central nervous system (CNS)-type NPCs using embryoid body (EB) formation with the AggreWell™800 

plate (Catalog #27865), refer to the Technical Manual: Generation and Culture of Neural Progenitor Cells Using the STEMdiff™ Neural System 

(Document #28782), available on our website at www.stemcell.com or contact us to request a copy. 

The following instructions are for a single well of a 6-well plate. For other cultureware adjust volume accordingly. 

1. At day 11 - 12 after EB formation, place selected neural rosettes into an appropriate culture vessel in 2 mL of STEMdiff™ Neural Induction 

Medium. Incubate at 37°C and 5% CO2. 

2. One day after rosette replating (day 12 - 13 from EB formation), replace medium with 2 mL complete STEMdiff™ Astrocyte Differentiation 

Medium. Incubate at 37°C. 

3. Perform daily full medium changes with pre-warmed (37oC) complete STEMdiff™ Astrocyte Differentiation Medium. Incubate at 37°C and 

5% CO2. 

4. At day 18 - 19 from EB formation, cells will be approximately 80 - 90% confluent and will be ready to passage. 
 
 

B. PASSAGING ASTROCYTE PRECURSORS 

The following instructions are for a single well of a 6-well plate. For other cultureware adjust volumes accordingly. 

1. Aspirate STEMdiff™ Astrocyte Differentiation Medium and add 1 mL ACCUTASE™. 

2. Incubate at 37°C and 5% CO2 for 5 - 10 minutes. 

3. Add 5 mL DMEM/F-12 and wash cells off the vessel. 

4. Centrifuge cell suspension at 400 x g for 5 minutes and remove supernatant. 

5. Resuspend cells in suitable volume of complete STEMdiff™ Astrocyte Differentiation Medium (e.g. 5 mL) and perform a cell count. 

6. Seed cells onto Matrigel®-coated vessels at a density of 1 x 10^5 cells/cm2. 

7. Incubate at 37°C and 5% CO2, changing medium every other day. 

8. In 5 - 7 days from replating (25 - 27 days from EB formation) cells will be approximately 80 - 90% confluent. Passage cells according to 

section B steps 1 - 6, seeding cells onto new Matrigel®-coated vessels at a density of 1.5 x 10^5 cells/cm2. Incubate at 37°C and 5% CO2. 

9. Repeat passage (section B steps 1 - 6) one more time prior to switching to STEMdiff™ Astrocyte Maturation Medium (section C). 
 
 

C. ASTROCYTE MATURATION 

When cells have been passaged twice (approximately day 32 - 33) in STEMdiff™ Astrocyte Differentiation Medium, prepare STEMdiff™ 

Astrocyte Maturation Medium and passage cells as described below. 

The following instructions are for a single well of a 6-well plate. For other cultureware adjust volumes accordingly. 

1. Aspirate STEMdiff™ Astrocyte Differentiation Medium and add 1 mL ACCUTASE™. 

2. Incubate at 37°C and 5% CO2 for 5 - 10 minutes. 

3. Add 5 mL of DMEM/F-12 and wash cells off the well. 
4. Centrifuge cell suspension at 400 x g for 5 minutes and remove supernatant. 

5. Resuspend cells in a suitable volume of complete STEMdiff™ Astrocyte Maturation Medium (e.g. 5 mL) and perform a cell count. 

6. Seed cells onto Corning® Matrigel®-coated vessels at a density of 1.5 x 10^5 cells/cm2. 

7. Incubate at 37°C and 5% CO2. Change medium every other day. 

8. In 5 - 7 days (day 37 - 40) cells will be approximately 80 - 90% confluent. Passage cells according to section C steps 1 - 6 and seed cells onto 

new Matrigel®-coated vessels at a density of 1.5 x 10^5 cells/cm2. After two passages in STEMdiff™ Astrocyte Maturation Medium, mature 

astrocytes (GFAP+) will be observed. 

NOTE: Recommended seeding densities range from 1.5 x 10^5 cells/cm2 to 2 x 10^5 cells/cm2. If astrocytes are to be used for 

immunocytochemistry, a lower seeding density at day 46 is recommended, ranging from 5 x 10^4 cells/cm2 to 1 x 10^5 cells/cm2. 

Copyright © 2015 by STEMCELL Technologies Inc. All rights reserved including graphics and images. STEMCELL Technologies & Des ign, STEMCELL Shield Design, Scientists Helping Scientists, and STEMdiff are 

trademarks of STEMCELL Technologies Inc. ACCUTASE is a trademark of Innovative Cell Technologies Inc., San Diego, CA. Matrige l is a registered trademark of Corning Incorporated. Parafilm is a registered 

trademark of Bemis Company, Inc. All other trademarks are the property of their respective holders. While STEMCELL has made all reasonable efforts to ens ure that the information provided by STEMCELL and its 

suppliers is correct, it makes no warranties or representations as to the accuracy or completeness of such information.

http://www.stemcell.com/
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Optimizing Restriction Endonuclease Reactions 
Protocols.io also provides an interactive version of this protocol where you can discover and share 

optimizations with the research community. 

 

https://www.neb.com/protocols/2012/12/07/optimizing-restriction-endonuclease-reactions 

 
There are several key factors to consider when setting up a restriction endonuclease digest. Using the proper 

amounts of DNA, enzyme and buffer components in the correct reaction volume will allow you to achieve 
optimal digestion. By definition, 1 unit of restriction enzyme will completely digest 1 μg of substrate DNA in a 

50 μl reaction in 60 minutes. This enzyme : DNA : reaction volume ratio can be used as a guide when designing 
reactions. 

However, most researchers follow the "typical" reaction conditions listed, where a 5–10 fold overdigestion is 
recommended to overcome variability in DNA source, quantity and purity. NEB offers the following tips to help 
you to achieve maximal success in your restriction endonuclease reactions. 

 

A "Typical" Restriction Digest 

 
Restriction Enzyme 10 units is sufficient, generally 1 μl is used 

DNA 1 μg 

10X NEBuffer 5 μl (1X) 

Total Reaction Volume 50 μl Incubation Time

 1 hour* 

Incubation Temperature Enzyme dependent 

 
* Can be decreased to 5-15 minutes by using a Time-Saver™ Qualified enzyme. 

 

Enzyme 

 

 Keep on ice when not in the freezer 

 Should be the last component added to reaction 
 Mix components by pipetting the reaction mixture up and down, or by "flicking" the 

reaction tube. Follow with a quick ("touch") spin-down in a microcentrifuge. Do not 
vortex the reaction. 

 In general, we recommend 5–10 units of enzyme per μg DNA, and 10–20 units for 
genomic DNA in a 1 hour digest. 

 NEB has introduced a line of High-Fidelity (HF®) enzymes that provide added 
flexibility to reaction setup. 

 

DNA 

 

 Should be free of contaminants such as phenol, chloroform, alcohol, EDTA, detergents 

or excessive salts. Extra wash steps during purification are recommended. 
 Methylation of DNA can inhibit digestion with certain enzymes. For more 

information about methylation, Effect of CpG Methylation on Restriction Enzyme 

Cleavage and Dam and Dcm Methylases of E.coli

http://www.neb.com/protocols/2012/12/07/optimizing-restriction-endonuclease-reactions
http://www.neb.com/protocols/2012/12/07/optimizing-restriction-endonuclease-reactions
http://www.neb.com/protocols/2012/12/07/optimizing-restriction-endonuclease-reactions
http://www.neb.com/protocols/2012/12/07/optimizing-restriction-endonuclease-reactions


 

 

Buffer 

 

 Use at a 1X concentration 
 Supplement with SAM (S-Adenosyl methionine) to the recommended concentration if 

required. 

 

Reaction Volume 

 

 A 50 μl reaction volume is recommended for digestion of 1 μg of substrate 
 Enzyme volume should not exceed 10% of the total reaction volume to prevent star 

activity due to excess glycerol 

 Additives in the restriction enzyme storage buffer (e.g., glycerol, salt) as well as 
contaminants found in the substrate solution (e.g., salt, EDTA, or alcohol) can be 
problematic in smaller reaction volumes. The following guidelines can be used for 

techniques that require smaller reaction volumes. 

 

Restriction Enzyme* DNA 10X NEBuffer 

10 μl rxn** 1 unit 0.1 μg 1 μl 

25 μl rxn 5 units 0.5 μg 2.5 μl 

50 μl rxn 10 units 1 μg 5 μl 

 
 * Restriction Enzymes can be diluted using the recommended diluent buffer when 

smaller amounts are needed. 

** 10 μl rxns should not be incubated for longer than 1 hour to avoid evaporation. 

 

Incubation Time 

 

 Incubation time is typically 1 hour 
 Can often be decreased by using an excess of enzyme, or by using one of our Time- 

Saver Qualified enzymes. 

 It is possible, with many enzymes, to use fewer units and digest for up to 16 hours. 
For more information, visit Extended Digests with Restriction Endonucleases. 

 

Stopping a Reaction 

 

If no further manipulation of DNA is required: 

 
o Terminate with a stop solution (10 μl per 50 μl rxn) [1x: 2.5% Ficoll®-400, 

10mM EDTA, 3.3mM Tris-Hcl, 0.08% SDS, 0.02% Dye 1, 0.001% Dye 2, pH 
8.0@25°C] (e.g., NEB #B7024 ) 

 

When further manipulation of DNA is required: 

 

o Heat inactivation can be used 
o Remove enzyme by using a spin column (NEB #T1030) or phenol/chloroform 

extraction 



 

Storage 

 

o Storage at -20°C is recommended for most restriction enzymes. For a few 
enzymes, storage at -80°C is recommended for periods longer than 30 days. Please 
refer to the enzyme's technical data sheet or catalog entry for storage information. 

o 10X NEBuffers should also be stored at -20°C 

 

Stability 

 

o All enzymes are assayed for activity every 4 months. The expiration date is found 
on the label. 

o Exposure to temperatures above -20°C should be minimized whenever possible 

 

Control Reactions 

 

If you are having difficulty cleaving your DNA substrate, we recommend the 

following control reactions: 

 
o Control DNA (DNA with multiple known sites for the enzyme, e.g. lambda or 

adenovirus-2 DNA) with restriction enzyme to test enzyme viability 
o If the control DNA is cleaved and the experimental DNA resists cleavage, the two 

DNAs can be mixed to determine if an inhibitor is present in the experimental 
sample. If an inhibitor (often salt, EDTA or phenol) is present, the control DNA will 
not cut after mixing. 

 

Digestion with HaeII and AflIII 

     % Activity in NEBuffer 

Name Cat# Temp°C Supplied 

Buffer 

Add 

SAM 
1.1 2.1 3.1 

CutSmart 
® 

AflIII R0541 37 
NEBuffer 
3.1 

No 10 50 100 50 

HaeII R0107 37 
CutSmart 
Buffer 

No 25 100 10 100 

 
Recommended digest in CutSmart Buffer 

Name Time-Saver ™ 
Heat Inactivation 

(°C) 
Methylation 
Sensitivity 

AflIII No 80 None 

HaeII Yes 80 cpg (Blocked) 

 
Notes: 

 

1. Digest in CutSmart Buffer (or NEBuffer 4 + BSA) at 37 °C. 
2. At least one enzyme has < 100% activity in this buffer, so additional units of enzyme and/or 

longer incubation time may be necessary. 
 



 

 

INSTRUCTIONS  

Pierce™ BCA Protein Assay Kit 
 

 

23225 23227 

Number Description 

23225 Pierce BCA Protein Assay Kit, sufficient reagents for 500 test-tube or 5000 microplate assays 

23227 Pierce BCA Protein Assay Kit, sufficient reagents for 250 test-tube or 2500 microplate  

Assays 

 

Kit Contents: 

BCA Reagent A, 1000mL (in Product No. 23225) or 500mL (in Product No. 23227), containing sodium carbonate, sodium bicarbonate, 
bicinchoninic acid and sodium tartrate in 0.1M sodium hydroxide 

BCA Reagent B, 25mL, containing 4% cupric sulfate 

Albumin Standard Ampules, 2mg/mL, 10  1mL ampules, containing bovine serum albumin (BSA) at 2mg/mL in 0.9% saline and 0.05% 
sodium azide 

 
Storage: Upon receipt store at room temperature. Product shipped at ambient temperature. 

Note: If either Reagent A or Reagent B precipitates upon shipping in cold weather or during long-term storage, dissolve precipitates by gently 
warming and stirring solution. Discard any kit reagent that shows discoloration or evidence of microbial contamination. 

 
Table of Contents 

Introduction ...................................................................................................................................................................................................... 1 
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Introduction 

The Thermo Scientific™ Pierce™ BCA Protein Assay is a detergent-compatible formulation based on bicinchoninic acid (BCA) for the colorimetric 

detection and quantitation of total protein. This method combines the well-known reduction of Cu+2 to Cu+1 by protein in an alkaline medium (the 

biuret reaction) with the highly sensitive and selective colorimetric detection of the cuprous cation (Cu+1) using a unique reagent containing 

bicinchoninic acid.1 The purple-colored reaction product of this assay is formed by the chelation of two molecules of BCA with one cuprous ion. 

This water-soluble complex exhibits a strong absorbance at 562nm that is nearly linear with increasing protein concentrations over a broad working 

range (20-2000g/mL). The BCA method is not a true end-point method; that is, the final color continues to develop. However, following 

incubation, the rate of continued color development is sufficiently slow to allow large numbers of samples to be assayed together. 

The macromolecular structure of protein, the number of peptide bonds and the presence of four particular amino acids (cysteine, cystine, 

tryptophan and tyrosine) are reported to be responsible for color formation with BCA.2 Studies with di-, tri- and tetrapeptides suggest that the 

extent of color formation caused by more than the mere sum of individual color- producing functional groups.2 Accordingly, protein 

concentrations generally are determined and reported with reference to standards of a common protein such as bovine serum albumin (BSA). A 



 

series of dilutions of known concentration are prepared from the protein and assayed alongside the unknown(s) before the concentration of each 

unknown is determined based on the standard curve. If precise quantitation of an unknown protein is required, it is advisable to select a protein 

 

standard that is similar in quality to the unknown; for example, a bovine gamma globulin (BGG) standard (see Related Thermo Scientific 

Products) may be used when assaying immunoglobulin samples. 

Two assay procedures are presented. Of these, the Test Tube Procedure requires a larger volume (0.1mL) of protein sample; however, because it 

uses a sample to working reagent ratio of 1:20 (v/v), the effect of interfering substances is minimized. The Microplate Procedure affords the 

sample handling ease of a microplate and requires a smaller volume (10-25 L) of protein sample; however, because the sample to working 

reagent ratio is 1:8 (v/v), it offers less flexibility in overcoming interfering substance concentrations and obtaining low levels of detection. 

 

Preparation of Standards and Working Reagent (required for both assay procedures) 

Preparation of Diluted Albumin (BSA) Standards 

Use Table 1 as a guide to prepare a set of protein standards. Dilute the contents of one Albumin Standard (BSA) ampule into several clean vials, 

preferably using the same diluent as the sample(s). Each 1mL ampule of 2mg/mL Albumin Standard is sufficient to prepare a set of diluted 

standards for either working range suggested in Table 1. There will be sufficient volume for three replications of each diluted standard. 

Table 1. Preparation of Diluted Albumin (BSA) Standards 

Dilution Scheme for Standard Test Tube Protocol and Microplate Procedure (Working Range = 20-2,000 g/mL) 

 

Vial 

Volume of Diluent 

( L) 

Volume and Source of BSA 

( L) 

Final BSA Concentration 

( g/mL) 

A 0 300 of Stock 2000 

B 125 375 of Stock 1500 

C 325 325 of Stock 1000 

D 175 175 of vial B dilution 750 

E 325 325 of vial C dilution 500 

F 325 325 of vial E dilution 250 

G 325 325 of vial F dilution 125 

H 400 100 of vial G dilution 25 

I 400 0 0 = Blank 

Dilution Scheme for Enhanced Test Tube Protocol (Working Range = 5–250 g/mL) 

 

Vial 

Volume of Diluent 

( L) 

Volume and Source of BSA 

( L) 

Final BSA Concentration 

( g/mL) 

A 700 100 of Stock 250 

B 400 400 of vial A dilution 125 

C 450 300 of vial B dilution 50 

D 400 400 of vial C dilution 25 

E 400 100 of vial D dilution 5 

F 400 0 0 = Blank 

 

 

Preparation of the BCA Working Reagent (WR) 

1. Use the following formula to determine the total volume of WR required: 

(# standards + # unknowns)  (# replicates)  (volume of WR per sample) = total volume WR required Example: for the standard test-tube 

procedure with 3 unknowns and 2 replicates of each sample: 

(9 standards + 3 unknowns)  (2 replicates)  (2mL) = 48mL WR required 

Note: 2.0mL of the WR is required for each sample in the test-tube procedure, while only 200 μl of WR reagent is required for each sample 

in the microplate procedure. 

2. Prepare WR by mixing 50 parts of BCA Reagent A with 1 part of BCA Reagent B (50:1, Reagent A:B). For the above 

example, combine 50mL of Reagent A with 1mL of Reagent B. 

Note: When Reagent B is first added to Reagent A, turbidity is observed that quickly disappears upon mixing to yield a clear, green WR. Prepare 

sufficient volume of WR based on the number of samples to be assayed. The WR is stable for several days when stored in a closed container at 

room temperature (RT). 



 

Procedure Summary (Test-tube Procedure, Standard Protocol) 

Test-tube Procedure (Sample to WR ratio = 1:20) 

1. Pipette 0.1mL of each standard and unknown sample replicate into an appropriately labeled test tube. 

2. Add 2.0mL of the WR to each tube and mix well. 

3. Cover and incubate tubes at selected temperature and time: 

 Standard Protocol: 37°C for 30 minutes (working range = 20-2000 g/mL) 

 RT Protocol: RT for 2 hours (working range = 20-2000 g/mL) 

 Enhanced Protocol: 60°C for 30 minutes (working range = 5-250 g/mL) 

Notes: 

 Increasing the incubation time or temperature increases the net 562nm absorbance for each test and decreases both the 

minimum detection level of the reagent and the working range of the protocol. 

 Use a water bath to heat tubes for either Standard (37°C incubation) or Enhanced (60°C incubation) Protocol. Using a 

forced-air incubator can introduce significant error in color development because of uneven heat transfer. 

4. Cool all tubes to RT. 

5. With the spectrophotometer set to 562nm, zero the instrument on a cuvette filled only with water. Subsequently, measure the 

absorbance of all the samples within 10 minutes. 

Note: Because the BCA assay does not reach a true end point, color development will continue even after cooling to RT. However, 

because the rate of color development is low at RT, no significant error will be introduced if the 562nm absorbance measurements of 

all tubes are made within 10 minutes of each other. 

6. Subtract the average 562nm absorbance measurement of the Blank standard replicates from the 562nm absorbance 

measurement of all other individual standard and unknown sample replicates. 

7. Prepare a standard curve by plotting the average Blank-corrected 562nm measurement for each BSA standard vs. its 

concentration in μg/mL. Use the standard curve to determine the protein concentration of each unknown sample. 

 

Microplate Procedure (Sample to WR ratio = 1:8) 

1. Pipette 25 L of each standard or unknown sample replicate into a microplate well (working range = 20-2000 g/mL) 

(e.g., Thermo Scientific™ Pierce™ 96-Well Plates, Product No. 15041). 

Note: If sample size is limited, 10 L of each unknown sample and standard can be used (sample to WR ratio = 1:20). However, 

the working range of the assay in this case will be limited to 125-2000 g/mL. 

2. Add 200 L of the WR to each well and mix plate thoroughly on a plate shaker for 30 seconds. 

3. Cover plate and incubate at 37°C for 30 minutes. 

4. Cool plate to RT. Measure the absorbance at or near 562nm on a plate reader. 

 

 

 Notes:  

 Wavelengths from 540-590nm have been used successfully with this method. 

 Because plate readers use a shorter light path length than cuvette spectrophotometers, the Microplate Procedure 

requires a greater sample to WR ratio to obtain the same sensitivity as the standard Test Tube Procedure. If higher 

562nm measurements are desired, increase the incubation time to 2 hours. 

 Increasing the incubation time or ratio of sample volume to WR increases the net 562nm measurement for each well and 

lowers both the minimum detection level of the reagent and the working range of the assay. As long as all standards and 

unknowns are treated identically, such modifications may be useful 

 

5. Subtract the average 562nm absorbance measurement of the Blank standard replicates from the 562nm measurements of all 



 

other individual standard and unknown sample replicates. 

6. Prepare a standard curve by plotting the average Blank-corrected 562nm measurement for each BSA standard vs. its 

concentration in μg/mL. Use the standard curve to determine the protein concentration of each unknown sample. 

Note: If using curve-fitting algorithms associated with a microplate reader, a four-parameter (quadratic) or best-fit curve will provide 

more accurate results than a purely linear fit. If plotting results by hand, a point-to-point curve is preferable to a linear fit to the standard 

points. 

 

Troubleshooting 

Problem Possible Cause Solution 

No color in any tubes Sample contains a copper chelating 

agent 

Dialyze, desalt or dilute sample 
Increase copper concentration in working reagent 

(e.g., use 50:2, Reagent A:B) 

Remove interfering substances from sample using 

Product No. 23215 

Blank absorbance is OK, 

but standards and samples 

show less color 
than expected 

Strong acid or alkaline buffer, alters 
working reagent pH 

Dialyze, desalt, or dilute sample 

Color measured at the wrong wavelength Measure the absorbance at 562nm 

Color of samples appears 

darker than expected 

Protein concentration is too high Dilute sample 

Sample contains lipids or lipoproteins Add 2% SDS to the sample to eliminate 
interference from lipids3 

Remove interfering substances from sample using 
Product No. 23215 

All tubes (including 

blank) are dark purple 

Buffer contains a reducing agent Dialyze or dilute sample 
Remove interfering substances from sample using 

Product No. 23215 

Buffer contains a thiol 

Buffer contains biogenic amines 
(catecholamines) 

Need to measure color at 

a different wavelength 

Spectrophotometer or plate reader does 

not have 562nm filter 

Color may be measure at any wavelength between 

540nm and 590nm, although the slope of standard 
curve and overall assay sensitivity will be reduced 

 

Interfering substances 

Certain substances are known to interfere with the BCA assay including those with reducing potential, chelating agents, and 

strong acids or bases. Because they are known to interfere with protein estimation at even minute concentrations, avoid the 

following substances as components of the sample buffer: 
 

Ascorbic acid EGTA Iron Impure sucrose 

Catecholamines Impure glycerol Lipids Tryptophan 

Creatinine Hydrogen peroxide Melibiose Tyrosine 

Cysteine Hydrazides Phenol Red Uric acid 

 

Other substances interfere to a lesser extent with protein estimation using the BCA assay, and these have only minor (tolerable) 

effects below a certain concentration in the original sample. Maximum compatible concentrations for many substances in the 

Standard Test Tube Protocol are listed in Table 2 (see last page of Instructions). Substances were compatible at the indicated 

concentration in the Standard Test Tube Protocol if the error in protein concentration estimation caused by the presence of the 

substance was less than or equal to 10%. The substances were tested using WR prepared immediately before each experiment. 

Blank-corrected 562nm absorbance measurements (for a 1000μg/mL BSA standard + substance) were compared to the net 

562nm measurements of the same standard prepared in 0.9% saline. Maximum compatible concentrations will be lower In the 

Microplate Procedure where the sample to WR ratio is 1:8 (v/v). 

Furthermore, it is possible to have a substance additive affect such that even though a single component is present at a 

concentration below its listed compatibility, a sample buffer containing a combination of substances could interfere with the 

assay. 

 

Strategies for eliminating or minimizing the effects of interfering substances 
The effects of interfering substances in the Pierce BCA Protein Assay may be eliminated or overcome by one of several methods. 

 Remove the interfering substance by dialysis or gel filtration. 

 Dilute the sample until the substance no longer interferes. This strategy is effective only if the starting protein 

concentration is sufficient to remain in the working range of the assay upon dilution. 

 Precipitate the proteins in the sample with acetone or trichloroacetic acid (TCA). The liquid containing the substance that 

interfered is discarded and the protein pellet is easily solubilized in ultrapure water or directly in the alkaline BCA WR.4 A 

protocol detailing this procedure is available from our website. Alternatively, Product No. 23215 may be used (see Related 



 

Thermo Scientific Products). 

 Increase the amount of copper in the WR (prepare WR as 50:2 or 50:3, Reagent A:B), which may eliminate interference by 

copper-chelating agents. 

Note: For greatest accuracy, the protein standards must be treated identically to the sample(s). 

 

Related Thermo Scientific Products 

15041 Pierce 96-Well Plates, 100/pkg. 

15075 Reagent Reservoirs, 200/pkg. 

15036 Sealing Tape for 96-Well Plates, 100/pkg. 

23209 Albumin Standard Ampules, 2mg/mL, 10  1mL ampules, containing bovine serum albumin (BSA) 

23208 Pre-Diluted Protein Assay Standards: Bovine Serum Albumin (BSA) Set, 7  3.5mL 

23212 Bovine Gamma Globulin Standard, 2mg/mL, 10  1mL ampules 

23213 Pre-Diluted Protein Assay Standards, (BGG) Set, 7  3.5mL aliquots 

23235 Pierce Micro BCA Protein Assay Kit, working range of 0.5-20 g/mL 

23236 Coomassie Plus™ (Bradford) Assay Kit, working range of 1-1500 g/mL 

23215 Compat-Able™ Protein Assay Preparation Reagent Set 

23250 Pierce BCA Protein Assay Kit Reducing Agent Compatible 

 

Additional Information 

Please visit our website for additional information including the following items: 

 Tech Tip #8: Eliminate interfering substances from samples for BCA Protein Assay 

 

Alternative Total Protein Assay Reagents 

If interference by a reducing substance or metal-chelating substance contained in the sample cannot be overcome, try the Thermo Scientific 

Coomassie Plus (Bradford) Assay Kit (Product No. 23236), which is less sensitive to such substances. 

 

Cleaning and Re-using Glassware 

Exercise care when re-using glassware. All glassware must be cleaned and given a thorough final rinse with ultrapure water. 

 

Response characteristics for different proteins 

Each of the commonly used total protein assay methods exhibits some degree of varying response toward different proteins. These differences 

relate to amino acid sequence, pI, structure and the presence of certain side chains or prosthetic groups that can dramatically alter the protein’s 

color response. Most protein assay methods use BSA or immunoglobulin (IgG) as the standard against which the concentration of protein in the 

sample is determined (Figure 1). However, if great accuracy is required, prepare the standard curve from a pure sample of the target protein. 

Typical protein-to-protein variation in color response is listed in Table 3. All proteins were tested at 1000 g/mL using the 30-minute/37°C 

Test Tube Protocol. The average net color response for BSA was normalized to 1.00 and the average net color response of the other proteins is 

expressed as a ratio to the response of BSA. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Figure 1: Typical color response curves for BSA and BGG using the 

Standard Test Tube Protocol (37°C/30-minute incubation). 

 

 

 

Table 3. Protein-to-protein variation. Absorbance ratios 
(562nm) for proteins relative to BSA using the Standard Test 
Tube Protocol. 

Ratio = (Avg “test” net Abs.) / (avg. BSA net Abs.) 

Protein Tested Ratio 

Albumin, bovine serum 1.00 

Aldolase, rabbit muscle 0.85 

-Chymotrypsinogen, bovine 1.14 

Cytochrome C, horse heart 0.83 

Gamma globulin, bovine 1.11 

IgG, bovine 1.21 

IgG, human 1.09 

IgG, mouse 1.18 

IgG, rabbit 1.12 

IgG, sheep 1.17 

Insulin, bovine pancreas 1.08 

Myoglobin, horse heart 0.74 

Ovalbumin 0.93 

Transferrin, human 0.89 

1.02 

Standard Deviation 0.15 

Coefficient of Variation 14.7% 
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Table 2. Compatible substance concentrations in the Thermo Scientific Pierce BCA 

Protein Assay (see text for details).§ 

* Diluted with ultrapure water. 

** Detergents were tested using high-purity Thermo Scientific Surfact-Amps Products, which have low peroxide content. 

-- Dashed-line entry indicates that the material is incompatible with the assay. 

 
§ For a more extensive list of substances, download Tech Tip # 68: Protein assay compatibility table from our 

website. This Tech Tip includes compatible substances for all of our protein assays and enables easy comparisons. 

 
Substance 

Compatible 

Concentration 

Salts/Buffers 

ACES, pH 7.8 25mM 

Ammonium sulfate 1.5M 

Asparagine 1mM 

Bicine, pH 8.4 20mM 

Bis-Tris, pH 6.5 33mM 

Borate (50mM), pH 8.5 (# 28384) undiluted 

B-PER™ Reagent (#78248) undiluted 

Calcium chloride in TBS, pH 7.2 10mM 

Na-Carbonate/Na-Bicarbonate (0.2M), pH 9.4 undiluted 

(# 28382)  

Cesium bicarbonate 100mM 

CHES, pH 9.0 100mM 

Na-Citrate (0.6M), Na-Carbonate (0.1M), pH 9.0 1:8 dilution* 

(# 28388)  

Na-Citrate (0.6M), MOPS (0.1M), pH 7.5 (#28386) 1:8 dilution* 

Cobalt chloride in TBS, pH 7.2 0.8mM 

EPPS, pH 8.0 100mM 

Ferric chloride in TBS, pH 7.2 10mM 

Glycine•HCl, pH 2.8 100mM 

Guanidine•HCl 4M 

HEPES, pH 7.5 100mM 

Imidazole, pH 7.0 50mM 

MES, pH 6.1 100mM 

MES (0.1M), NaCl (0.9%), pH 4.7 (#28390) undiluted 

MOPS, pH 7.2 100mM 

Modified Dulbecco’s PBS, pH 7.4 (#28374) undiluted 

Nickel chloride in TBS, pH 7.2 10mM 

PBS; Phosphate (0.1M), NaCl (0.15M), undiluted 

pH 7.2 (# 28372)  

PIPES, pH 6.8 100mM 

RIPA lysis buffer; 50mM Tris, 150mM NaCl, undiluted 

0.5% DOC, 1% NP-40, 0.1% SDS, pH 8.0  

Sodium acetate, pH 4.8 200mM 

Sodium azide 0.2% 

Sodium bicarbonate 100mM 

Sodium chloride 1M 

Sodium citrate, pH 4.8 or pH 6.4 200mM 

Sodium phosphate 100mM 

Tricine, pH 8.0 25mM 

Triethanolamine, pH 7.8 25mM 

Tris 250mM 

TBS; Tris (25mM), NaCl (0.15M), pH 7.6 (# 28376) undiluted 

Tris (25mM), Glycine (192mM), pH 8.0 (# 28380) 1:3 dilution* 

 

 
Substance 

Compatible 
Concentration 

Detergents** 

Brij™-35 5.0% 

Brij-56, Brij-58 1.0% 

CHAPS, CHAPSO 5.0% 

Deoxycholic acid 5.0% 

Octyl -glucoside 5.0% 

Nonidet P-40 (NP-40) 5.0% 

Octyl -thioglucopyranoside 5.0% 

SDS 5.0% 

Span™ 20 1.0% 

Triton™ X-100 5.0% 

Triton X-114, X-305, X-405 1.0% 

Tween™-20, Tween-60, Tween-80 5.0% 

Zwittergent™ 3-14 1.0% 

Chelating agents 

EDTA 

EGTA 

Sodium citrate 

10mM 

-------- 

200mM 

Reducing & Thiol-Containing Agents 

N-acetylglucosamine in PBS, pH 7.2 10mM 

Ascorbic acid -------- 

Cysteine -------- 

Dithioerythritol (DTE) 1mM 

Dithiothreitol (DTT) 1mM 

Glucose 10mM 

Melibiose -------- 

2-Mercaptoethanol 0.01% 

Potassium thiocyanate 3.0M 

Thimerosal 0.01% 

Misc. Reagents & Solvents 

Acetone 10% 

Acetonitrile 10% 

Aprotinin 10mg/L 

DMF, DMSO 10% 

DMSO 10% 

Ethanol 10% 

Glycerol (Fresh) 10% 

Hydrazides -------- 

Hydrides (Na2BH4 or NaCNBH3) -------- 

Hydrochloric Acid 100mM 

Leupeptin 10mg/L 

 



 

INSTRUCTIONS 

Human Apo E (AD2) ELISA Kit 
 
 
 

EHAPOE  

Number 

EHAPOE 

Description 

Human Apo E ELISA Kit, sufficient reagents for 96 determinations 

 

  

Kit Contents 

 

Size 

 Anti-Human Apo E Precoated 96-well Strip Plate 1 each 

 Lyophilized Recombinant Human Apo E Standard 2 vials 

 20X Wash Buffer 25mL 

 Biotinylated Antibody Reagent 2 vials 

 Streptavidin-HRP Reagent 200uL 

 TMB Substrate 12mL 

 Stop Solution, contains 0.2M sulfuric acid 8mL 

 Assay Diluent (5X concentrated buffer) 15 mL 

 Adhesive Plate Sealer 2 

  
For research use only. Not for use in diagnostic procedures. 

 

 

Storage: May be stored for up to 6 months at 2º to 8ºC from the date of shipment. Opened microplate 

wells or reagents may be store for up to 1 month at 2º to 8ºC. Return unused wells to the pouch 

containing desiccant pack, reseal along entire edge. Reconstituted standard can be stored at 

-80ºC for up to 1 week. 

Note: the kit can be used within one year if the whole kit is stored at -20ºC. Avoid repeated freeze- thaw 

cycles. 
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Introduction 

The Thermo Scientific™ Pierce™ Human Apo E (AD2) ELISA Kit is an enzyme-linked immunosorbent assay for measuring 

human apo E in serum, plasma, and cell culture media. 



 

 

 

Procedure Summary 

1. Prepare all 

reagents, samples 

and standards as 

instructed. 

2. Add 100μL standard and 

sample to wells. Cover plate & 

incubate at RT for 2.5 hours. 

3. Wash plate four times 4. Add 100μL Biotinylated 

Antibody to wells. Cover plate & 

incubate at RT for 1 hour. 

 

  
5. Wash plate four times 6. Add 100μL of 

Streptavidin- 

HRP Reagent to each 

well. 
 

9. Add 100μL TMB Substrate 10. Develop plate at 

room 

 

 
7. Cover & incubate plate at 

RT for 45 minutes. 
 

 
11. Add 50μL of Stop 

 

 
8. Wash plate four times 

 

12. Measure absorbance and 

to each 

well. 

temperature in the dark for 30 

minutes. 

Solution to each well. calculate results 

 
 

Additional Materials Required 

Precision pipettors with disposable plastic tips to deliver 5-1000μL and plastic pipettes to deliver 5-15mL 

Ultrapure water for Wash Buffer and Standard reconstitution 

A glass or plastic 1L container to prepare Wash Buffer 

A squirt wash bottle or an automated 96-well plate washer 

1.5mL polypropylene or polyethylene tubes to prepare standards - do not use polystyrene, polycarbonate or glass tubes 

Disposable reagent reservoirs 

A standard ELISA plate reader for measuring absorbance at 450nm and 550nm. If a 550nm filter is not available, the 

absorbance may be read at 450nm only. Refer to the instruction manual supplied with the instrument being used. 



 

Precautions 

All specimens and reagents must be at room temperature (20-25°C) before use in the assay. 

Review all instructions carefully and verify components against the Kit Contents list (page 1) before beginning the assay. Do 

not use a 37°C water bath to thaw samples. Thaw samples at room temperature. 

If using a multichannel pipettor, always use a new disposable reagent reservoir for the addition of each reagent. Use new 

disposable pipette tips for each transfer to avoid cross-contamination. 

Use a new adhesive plate cover for each incubation step. 

Avoid microbial contamination of reagents. 

Avoid exposing reagents to excessive heat or light during storage and incubation. 

Do not mix reagents from different kit lots. Discard unused ELISA components after completing the assay. 

Do not use glass pipettes to measure the TMB Substrate Solution. Take care not to contaminate the solution. If the solution is 

blue before use, DO NOT USE IT. 

Individual components may contain antibiotics and preservatives. Wear gloves while performing the assay to avoid contact with 

samples and reagents. Please follow proper disposal procedures. 

Some components of this kit contain sodium azide. Please dispose of reagents according to local regulations. 

 

Sample Preparation 

Serum, plasma, and cell culture media sample types may be tested in this assay; 100μL per well of diluted sample is 

required. See reagent preparation step 3 for sample dilution recommendations. 

Store samples to be assayed within 24 hours at 2-8°C. For long-term storage, aliquot and freeze samples at -70°C. Avoid 

repeated freeze-thaw cycles when storing samples. 

Samples and standards must be assayed in duplicate each time the assay is performed. 

Equilibrate samples gradually to room temperature before beginning the assay. Do not use a heated water bath to thaw or 

warm samples. 

Mix samples by gently inverting the tubes. 

If samples are clotted, grossly hemolyzed, lipemic or contaminated, make a note on the template and interpret results with 

caution. 

 

 

 

 

 

 

 

 

 



 

Reagent Preparation 

1. Bring all reagents and samples to room temperature (18 - 25ºC) before use. 

 
2. Assay Diluent should be diluted 5-fold with deionized or distilled water before use. 

 
3. Sample dilution: 1X Assay Diluent should be used for dilution of serum, plasma, and cell culture supernatant samples. The 

suggested dilution for normal serum/plasma is 1,000 fold. 

 
Note: Levels of Apo E may vary between different samples. Optimal dilution factors for each sample must be determined by 

the investigator. 

 
4. Preparation of standard: Briefly spin a vial of lyophilized standard. Add 400 μL 1X Assay Diluent (Assay Diluent should 

be diluted 5-fold with deionized or distilled water before use) into the lyophilized standard vial to prepare a 400 ng/mL 

standard solution. Dissolve the powder thoroughly by gentle mixing. Pipette 300 μL 1X Assay Diluent into each tube. Use 

the 400 ng/mL standard solution to produce a dilution series (shown below). Mix each tube thoroughly before the next 

transfer. 1X Assay Diluent serves as the zero standard (0 pg/mL). 

 

 
 

5. If the 20X Wash Buffer contains visible crystals, warm to room temperature and mix gently until dissolved. Dilute 20mL of 

the Wash Buffer Concentrate into deionized or distilled water to yield 400mL of 1X Wash Buffer. 

 
6. Briefly spin the Biotinylated Antibody Reagent vial before use. Add 100μL of 1X Assay Diluent into the vial to prepare a 

biotinylated antibody concentrate. Pipette up and down to mix gently (the concentrate can be stored at 4ºC for 5 days). The 

biotinylated antibody concentrate should be diluted 80-fold with 1X Assay Diluent and used in step 4 of Assay Procedure. 

 
7. Briefly spin the Streptavidin-HRP Reagent vial and pipette up and down to mix gently before use, as precipitates may form 

during storage. The Streptavidin-HRP Reagent should be diluted 1500-fold with 1X Assay Diluent. 

 
For example: Briefly spin the vial and pipette up and down to mix gently . Add 8μL of HRP-Streptavidin concentrate into a tube 

with 12mL 1X Assay Diluent to prepare a 1,500-fold diluted HRP-Streptavidin solution (Use the diluted Strept-HRP solution same 

day; Do not store diluted solution for future use). Mix Well. 

 

 

 

  

 



 

Assay Procedure 

1. Bring all reagents and samples to room temperature (18 - 25ºC) before use. It is recommended that all standards and 

samples be run at least in duplicate. 

 
2. Add 100μL of each standard (see Reagent Preparation step 3) and sample into appropriate wells. Cover wells and incubate for 

2.5 hours at room temperature with gentle shaking. 

 
Note: Overnight incubations at 4°C with gentle shaking can be performed, but may increase overall signals including 

background. 

 
3. Discard the solution and wash 4 times with 1X Wash Buffer. Wash by filling each well with Wash Buffer (300μL) using a 

multi-channel Pipette or autowasher. Complete removal of liquid at each step is essential for good performance. After the last 

wash, remove any remaining Wash Buffer by aspirating or decanting. Invert the plate and blot it against clean paper towels. 

 
4. Add 100μL of 1X prepared biotinylated antibody (Reagent Preparation step 6) to each well. Incubate for 1 hour at room 

temperature with gentle shaking. 

 
5. Discard the solution. Repeat the wash as in step 3. 

 
6. Add 100μL of prepared Streptavidin-HRP solution (see Reagent Preparation step 7) to each well. Incubate for 45 minutes at 

room temperature with gentle shaking. 

 
7. Discard the solution. Repeat the wash as in step 3. 

 
8. Add 100μL of TMB Substrate to each well. Incubate for 30 minutes at room temperature in the dark with gentle shaking. 

 
9. Add 50 μl of Stop Solution to each well. 

 
10. The plate must be evaluated within 30 minutes of stopping the reaction. Measure absorbance on an ELISA plate reader set at 

450nm and 550nm. Subtract 550nm values from 450nm values to correct for optical imperfections in the microplate. If 550nm 

is not available, measure absorbance at 450nm only. Omitting the 550nm measurement will result in higher absorbance values. 

 
11. Calculation of Results: 

Generate the standard curve by plotting the average absorbance (450nm minus 550nm) obtained for each Standard 

concentration on the vertical (Y) axis vs. the corresponding Apo E concentration on the horizontal (X) axis. 

Calculate results manually using graph paper or with a curve-fitting statistical software package. If using curve- 

fitting software, plot a four-parameter logistic curve fit. Alternatively, a point-to-point curve fit may be used. 

Determine the amount of Apo E in each sample by interpolating from the Apo E concentration (X axis) to the 

absorbance value (Y axis). 

If the sample was diluted, multiply the interpolated value obtained by the dilution factor to determine amount of Apo 

E in the sample. 

Absorbance values obtained for duplicates should be within 10% of the mean value. Carefully consider duplicate 

values that differ from the mean by greater than 10%. 

 

 

 

  

 



 

Performance Characteristics 

Typical Data: These standard curves are for demonstration only. A standard curve must be run with each assay. 
 

 

Sensitivity: 1.5 ng/mL 

The sensitivity or Lower Limit of Detection (LLD) was determined by assaying replicates of zero and the standard curve. The mean 

signal of zero + 2 standard deviations read in dose from the standard curve is the LLD. This value is the smallest dose that is not zero 

with 95% confidence. 

 
Spiking & Recovery: Pooled serum, plasma, and cell culture media samples were spiked with recombinant Human Apo E. 

Endogenous Human Apo E levels were determined by testing non-spiked samples alongside spiked aliquots of the same samples. 

Expected values were calculated by adding endogenous Apo E levels to those of the spiked control. Percent recovery was calculated 

by dividing observed by expected values. 
 

Sample Type Average % Recovery Range (%) 

Serum 136 126-142 

Plasma 131 116-144 

Cell Culture Media 78 69-91 

 
 

Linearity: The serum, plasma, and cell culture media samples were spiked with recombinant Human Apo E, serially diluted in 

sample diluent and evaluated. Observed values were compared to expected values to calculate percent recovery and demonstrate the 

dilution linearity of the assay. 

Sample Type 
Average % Expected Range (%) 

 

 

 

 

 

 

 

  

 

 1:2 Dilution 1:4 Dilution 1:2 Dilution 1:4 Dilution 

Serum 123 97 117-129 89-105 

Plasma 132 112 126-140 103-128 

Cell Culture Media 143 136 135-150 128-144 

 



 

Reproducibility: Assay reproducibility was evaluated in each sample matrix. To determine intra-assay precision, two standard curves 

and 3 samples for each standard curve are run. The standard curve concentration points as well as the samples are tested in duplicates 

on a single plate. Two different concentration values are obtained for each sample, using the two separate standard curves. The two 

concentration values for each sample is compared to each other using the CV% calculation. To evaluate inter- assay precision, the 

second standard curve is tested on a separate plate along with the second set of samples. 

Intra-Assay CV%: <10% 

Inter-Assay CV%: <12% 

 
 

Specificity: This ELISA pair antibody detects human ApoE (isoforms ApoE2, ApoE3 and ApoE4). 

 

 
Explanation of symbols 

Symbol Description Symbol Description 

 

 
Manufacturer 

 

 
Catalog number 

 

 Use by 

 

 
Temperature limitation 

 

 Consult instructions for use 

 

 
Caution, consult accompanying documents 

 

 Batch code 
  

 

 

Products are warranted to operate or perform substantially in conformance with published Product specifications in effect at the time of sale, as set forth in the 

Product documentation, specifications and/or accompanying package inserts ("Documentation"). No claim of suitability for use in applications regulated by 

FDA is made. The warranty provided herein is valid only when used by properly trained individuals. Unless otherwise stated in the Documentation, this 

warranty is limited to one year from date of shipment when the Product is subjected to normal, proper and intended usage. This warranty does not extend to 

anyone other than Buyer. Any model or sample furnished to Buyer is merely illustrative of the general type and quality of goods and does not represent that 

any Product will conform to such model or sample. 

NO OTHER WARRANTIES, EXPRESS OR IMPLIED, ARE GRANTED, INCLUDING WITHOUT LIMITATION, IMPLIED WARRANTIES OF 

MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR NON INFRINGEMENT. BUYERS EXCLUSIVE REMEDY FOR NON-

CONFORMING PRODUCTS DURING THE WARRANTY PERIOD IS LIMITED TO REPAIR, REPLACEMENT OF OR REFUND FOR THE NON-

CONFORMING PRODUCT(S) AT SELLER'S SOLE OPTION. THERE IS NO OBLIGATION TO REPAIR, REPLACE OR REFUND FOR PRODUCTS 

AS THE RESULT OF (I) ACCIDENT, DISASTER OR EVENT OF FORCE MAJEURE, (II) MISUSE, FAULT OR NEGLIGENCE OF OR BY BUYER, 

(III) USE OF THE PRODUCTS IN A MANNER FOR WHICH THEY WERE NOT DESIGNED, OR (IV) IMPROPER STORAGE AND HANDLING 

OF THE PRODUCTS. 

Unless otherwise expressly stated on the Product or in the documentation accompanying the Product, the Product is intended for research only and is not to be 

used for any other purpose, including without limitation, unauthorized commercial uses, in vitro diagnostic uses, ex vivo or in vivo therapeutic uses, or any 

type of consumption by or application to humans or animals. 

Current product instructions are available at http://www.thermoscientific.com/elisa. For a faxed copy, call 800-874-3723 or contact your local 

distributor. 

©2015 Thermo Fisher Scientific Inc. All rights reserved. Unless otherwise indicated, all trademarks are property of Thermo Fisher Scientific Inc. and its 

subsidiaries. Printed in the USA. 
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Introduction 
Beta-amyloid (Aβ peptides derived from amyloid precursor protein (APP) are found in human CSF and have proven to be informative biomarkers 

with respect to neurodegeneration, especially Alzheimer’s disease (AD). Amyloid plaques, the hallmark feature of the brains from AD patients upon 

autopsy, are enriched in Aβ42. A significant body of work supports that levels of Aβ42 drop in CSF concomitantly with its accumulation in the brain, first 

in aggregates and proto-fibrils, and ultimately in fibrils and plaques.
1,2  

Quantification of Aβ42 in human CSF, especially in combination with other 

biomarkers, has proven to be useful in discriminating AD from other dementias and to stage AD patients with respect to the natural progression of the 

disease.
3,4

 

The amyloid hypothesis is the most advanced theory for the cause of AD and has been the foundation for numerous clinical trials to date.
5  

This hypothesis 

states that oligomeric and/or aggregated forms of Aβ42 are toxic to neurons. A variety of small molecule and biological approaches have been explored in 

an effort to reduce the brain burden of Aβ42. The small molecule approach has largely been directed at reducing the production of Aβ42, while the biologics 

approach has been focused on effective clearing of Aβ42 from the brain. 

Amyloid peptides are generated through successive cleavage of APP by β- and γ-secretase. Depending on the exact site of 

-secretase cleavage, benign peptides Aβ38 and Aβ40 may be produced instead of neurotoxic Aβ42. Clinical trials to date have    included small molecules 

that inhibit β-secretase or those that modulate γ-secretase to favor production of Aβ38 and Aβ37 over    Aβ42and Aβ40.
6  

The Aβ Peptide Panel 1 provides a 

sensitive and efficient means to measure changes in concentrations of the Aβ peptides in samples during clinical research with these small molecules. 

While the Aβ Peptide Panel 1 (6E10) and (4G8) kits are validated for human CSF, they are also compatible with other sample types including conditioned 

neuronal cell culture medium, cell lysates, and tissue homogenates including mouse brain, and thus provide a platform for use in early discovery through 

pre-clinical and clinical research studies. The Aβ Peptide Panel 1 (4G8) Kit has also been validated for mouse EDTA plasma. 



 

 
 
 
 
 

Principle of the Assay 
MSD neurodegenerative disease assays provide a rapid and convenient method for measuring the levels of peptide and protein targets within a single, 

small-volume sample. The assays in the Aβ Peptide Panel 1 are sandwich immunoassays. MSD provides a plate pre-coated with capture antibodies on 

independent and well-defined spots as shown in the layout below. Assay kits are provided with 4-spot MULTI-SPOT
®   

plates (Figures 1 and 2). The 

user adds the sample and a solution containing detection antibodies  conjugated  with  electrochemiluminescent  labels  (MSD  SULFO-TAG
TM

)  over  the  

course  of  one  or  more  incubation periods. Analytes in the sample bind to capture antibodies immobilized on the working electrode surface; 

recruitment of the detection antibodies by the bound analytes completes the sandwich. The user adds an MSD buffer that creates the appropriate 

chemical environment for electrochemiluminescence and loads the plate into an MSD instrument where a voltage applied to the plate electrodes 

causes the captured labels to emit light. The instrument measures the intensity of emitted light (which is proportional to the amount of analyte 

present in the sample) and provides a quantitative measure of each analyte in the sample. V-PLEX assay kits have been validated according to the 

principles outlined in “Fit-for-Purpose Method Development and Validation for Successful Biomarker Measurement” by J. W. Lee, et al.
9
 

 
 
 
1.    Aβ40 

2.    Aβ38 

3. BSA blocked 

4.    Aβ42 

 
 
 
 
 

 
Figure 1. Spot diagram showing placement of analyte capture antibodies for the A/3 Peptide Panel 1 and A/338 singleplex kits.  The numbering convention for the 

different spots is maintained in the software visualization tools, on the plate packaging, and in the data files.  

 
 
 
 
 

1. Aβ 

2. BSA blocked 

3. BSA blocked 

4. BSA blocked 

 
 
 
 

Figure 2. Spot diagram showing placement of analyte capture antibodies for A/340 and A/342 singleplex plates. A/340 and A/342 singleplex kits are provided on 4-spot 

plates with analyte capture antibody coated on spot A1. Spots A2, B1, and B2 are BSA blocked. 



 

 
 
 
 
 

Kit Components 
Aβ Peptide Panel 1 assays are available as a 4-spot multiplex kit and as single assay kits. All V-PLEX kits are provided with pre-coated plates, 

calibrator, detection antibodies, and reagents. V-PLEX Plus kits include additional items (controls, wash buffer, and plate seals). See below for details 

on the components. 

See the Catalog Numbers section for a comprehensive list of all kits. 

 
Reagents Supplied With All Kits 

Table 1. Reagents that are supplied with V-PLEX and V-PLEX Plus Kits 

Reagent Storage Catalog # Size 
Quantity Supplied 

1 Plate Kit 5 Plate Kit 25 Plate Kit 
Description 

 

Diluent 35 

 

2–8°C 

R50AE-3 30 mL 1 bottle 
  

Diluent for samples and calibrator 

which mimics human CSF; 

contains proteins and 

preservatives. R50AE-2 150 mL 
 

1 bottle 5 bottles 

 

Diluent 100 

 

2–8°C 

 

R50AA-4 

 

50 mL 

1 bottle 
   

Diluent for detection antibody; 

contains protein, blockers, and 

preservatives. 
 

1 bottle 5 bottles 

 
Read Buffer T (4X) 

 
RT 

 
R92TC-3 

 
50 mL 

 
1 bottle 

 
1 bottle 

 
5 bottles 

Buffer to catalyze the electro- 

chemiluminescence reaction. 

 
Kit-Specific Components 

Table 2. Components that are supplied with specific kits 

Plates Storage Part # Size 
Quantity Supplied 

1 Plate Kit 5 Plate Kit 25 Plate Kit 
Description 

AJ3 Peptide Panel 1 Plate 2–8°C N45197A-1 4-spot 1 5 25  

96-well plate, foil sealed, 

with desiccant. 

AJ340 Peptide Plate 2–8°C N450OAA-1 4-spot 1 5 25 

AJ338 Peptide Plate 2–8°C N45197A-1 4-spot 1 5 25 

AJ342 Peptide Plate 2–8°C N451LBA-1 4-spot 1 5 25 

 
Table 3. Kits are supplied with individual calibrators for each assay ordered 

Calibrators Storage Catalog # Size 
Quantity Supplied 

1 Plate Kit 5 Plate Kit 25 Plate Kit 
Description 

AJ31-40 Peptide s;–70°C C00OA-2 30 μL/vial 1 5 25 
Synthetic peptide 

calibrators in diluent that 

mimics human CSF. 

Analyte concentrations are 

provided in the lot- 

specific certificate of 

analysis (COA). 

AJ31-38 Peptide s;–70°C C00NZ-2 30 μL/vial 1 5 25 

AJ31-42 Peptide s;–70°C C01LB-2 30 μL/vial 1 5 25 



 

 
 
 
 
 

 
Table 4. Kits are supplied with detection antibodies for the specific kit that was ordered 

SULFO-TAG Detection Antibody Storage Catalog # Size 
Quantity Supplied 

1 Plate Kit 5 Plate Kit  25 Plate Kit 
Description 

 
Anti-AJ3 4G8 Antibody (50X)* 

 
2–8°C 

D20RQ-2 75 μL 1 
  SULFO-TAG conjugated 

antibody specific for 

human and rodent Aβ 
peptides D20RQ-3 375 μL 

 
1 5 

 
Anti-AJ3 6E10 Antibody (50X)* 

 
2–8°C 

D21LB-2 75 μL 1 
  

SULFO-TAG conjugated 

antibody specific for 

human Aβ peptides D21LB-3 375 μL 
 

1 5 

*SULFO-TAG conjugated detection antibodies should be stored in the dark. 

 
Table 5. Kits that include the Aβ40 assay are supplied with Aβ40 Blocker 

Blocker Storage Catalog # Size 
Quantity Supplied 

1 Plate Kit 5 Plate Kit 25 Plate Kit 
Description 

 

 
A40 Blocker 

 

 
2–8°C 

 
R93BJ-1 

 
40 μL 

 
1 

  Blocking reagent for 

measuring CSF samples 

containing high 

abundance of Aβ40 

peptide; not for use with 

serum and plasma 

 
R93BJ-2 

 
200 μL 

  
1 

 
5 

 
V- PLEX Plus Kits: Additional Components 

Table 6. Additional components that are supplied with V-PLEX Plus Kits 

Reagents Storage Catalog # Size 
Quantity Supplied 

1 Plate Kit 5 Plate Kit 25 Plate Kit 
Description 

Neurodegeneration Control 1** s;–70°C C41LB-1 1 vial 1 vial 5 vials 25 vials  
Multi-analyte controls in diluent 

that mimics human CSF. The 

concentrations of the analytes are 

provided in the lot-specific COA. 

Neurodegeneration Control 2** s;–70°C C41LB-1 1 vial 1 vial 5 vials 25 vials 

Neurodegeneration Control 3** s;–70°C C41LB-1 1 vial 1 vial 5 vials 25 vials 

Wash Buffer (20X) RT R61AA-1 100 mL 1 bottle 1 bottle 5 bottles 
20-fold concentrated phosphate 

buffered solution with surfactant. 

Plate Seals - - - 3 15 75 
Adhesive seals for sealing plates 

during incubations. 

**Provided as components within Neurodegeneration Control Pack (catalog # C41LB-1) 



 

 
 
 
 
 

Additional Materials and Equipment 
 Appropriately sized tubes for reagent preparation 

 Polypropylene microcentrifuge tubes for preparing dilutions 

 Liquid handling equipment for desired throughput, capable of dispensing 10 to 150 μL/well into a 96-well microtiter plate 

 Plate washing equipment: automated plate washer or multichannel pipette 

 Microtiter plate shaker (rotary) capable of shaking at 500–1,000 rpm 

 Phosphate-buffered saline plus 0.05% Tween-20 for plate washing or MSD Wash Buffer catalog # R61AA-1 (included in V-

PLEX Plus kit) 

 Adhesive plate seals (3 per plate included in V-PLEX Plus kits) 

 Deionized water 

 Vortex mixer 

 

Optional Materials and Equipment 
 Neurodegeneration Control Pack 1, available for separate purchase from MSD, catalog # C41LB-1 (included in V-PLEX Plus kit) 

 Centrifuge (for sample preparation) 

 

Safety 
Use safe laboratory practices and wear gloves, safety glasses, and lab coats when handling kit components. Handle and dispose of all hazardous 

samples properly in accordance with local, state, and federal guidelines. 

Additional product-specific safety information is available in the safety data sheet (SDS), which can be obtained from MSD Customer Service 

or at www.mesoscale.com. 

http://www.mesoscale.com/


 

 
 
 
 
 

Best Practices 
 Do not mix or substitute reagents from different sources or different kit lots. Lot information is provided in the lot-specific 

COA. 

 Assay incubation steps should be performed between 20-26°C to achieve the most consistent signals between runs. 

 Prepare calibrators, samples, and controls in polypropylene microcentrifuge tubes; use a fresh pipette tip for each dilution; 

vortex after each dilution before proceeding. 

 Avoid prolonged exposure of detection antibody (stock or diluted) to light. During the antibody incubation step, plates do not 

need to be shielded from light except for direct sunlight. 

 Avoid bubbles in wells at all pipetting steps. Bubbles may lead to variable results; bubbles introduced when adding Read 

Buffer T may interfere with signal detection. 

 Use reverse pipetting when necessary to avoid introduction of bubbles. For empty wells, pipette gently to the bottom 

corner. 

 Plate shaking should be vigorous, with a rotary motion between 500 and 1,000 rpm. Binding reactions may reach 

equilibrium sooner if you use shaking at the middle of this range (~700 rpm) or above. 

 When using an automated plate washer, rotate the plate 180 degrees between wash steps to improve assay precision. 

 Gently tap the plate on a paper towel to remove residual fluid after washing. 

 Read buffer should be at room temperature when added to the plate. 

 Keep time intervals consistent between adding read buffer and reading the plate to improve inter-plate precision. Unless 

otherwise directed, read plate as soon as practical after adding read buffer. 

 No shaking is necessary after adding read buffer. 

 If an incubation step needs to be extended, avoid letting the plate dry out by keeping sample or detection antibody solution in 

the plate. 

 Remove the plate seals prior to reading the plate. 

 If assay results are above the top of the calibration curve, dilute the samples and repeat the assay. 

 When running a partial plate, seal the unused sectors (see sector map in instrument and software manuals) to avoid 

contaminating unused wells. Remove all seals before reading. Partially used plates may be sealed and stored up to 7 days at 2–

8°C in the original foil pouch with desiccant. You may adjust volumes proportionally when preparing reagents. 



 

 
 
 
 
 

Reagent Preparation 
Bring all reagents to room temperature. Diluted calibrator, controls, and samples should be prepared during the blocking step  and used within 

one hour of preparation. Thorough mixing of stock and diluted kit reagents is required. 

 

Prepare Calibrator Dilutions 

MSD supplies individual Aβ peptide calibrators at a concentration that is 40-fold higher than the recommended highest standard. To prepare 7 

calibrator solutions plus a zero calibrator for up to 4 replicates: 

1) Prepare the highest calibrator by diluting the supplied peptide calibrator with Diluent 35. Mix well by vortexing. 

Instructions for Aβ Peptide Panel 1 multiplex kits (Figure 3): 

Transfer 10 μL of Aβ 1-40 Peptide, 10 μL Aβ1-38 Peptide, and 10 μL Aβ1-42 Peptide into 370 μL of Diluent 35. Or 

Instructions for Aβ singleplex assay kits (Figure 4): 

Add 10 μL of the supplied peptide calibrator to 390 μL of Diluent 35. 

2) Prepare the next calibrator by transferring 100 μL of the highest calibrator to 300 μL of Diluent 35. Mix well by vortexing. 

Repeat 4-fold serial dilutions 5 additional times to generate 7 calibrators. 

3) Use Diluent 35 as the zero calibrator. 

For the lot-specific concentration of each calibrator, refer to the COA supplied with the kit. You can also find a copy of the COA at www.mesoscale.com. 

 

 
Figure 3. Preparation of calibrator solutions for AP Peptide Panel 1 multiplex kits 
 
 

  

 

http://www.mesoscale.com/


 

 
 
 
 
 
 
 
 

 
 

Figure 4. Preparation of calibrator solutions for AP singleplex assay kits 

 
Sample Collection and Handling 

CSF sample collection methods and pre-analytical conditions may cause variability in measured Aβ peptide levels. MSD recommends reviewing 

current literature and protocols such as those proposed by the Alzheimer’s Disease Neuroimaging Initiative (ADNI).
10-12   

Samples described herein were 

clarified through a single centrifugation step at 1,200 rcf for 10 minutes at 2-8°C. Samples should be used immediately or frozen in aliquots and stored 

at -70ºC until needed. Repeated freeze–thaw of samples is not recommended. Evaluate sample stability under the selected method as needed. 

 

Dilute Samples 

Human CSF samples: MSD recommends a minimum 2-fold sample dilution; however depending on the sample set under investigation, a higher 

dilution factor may be needed to maximize matrix tolerance. Mix thawed sample well by vortexing, then dilute with Diluent 35. For example, to dilute 2-

fold, add 60 μL of sample to 60 μL of Diluent 35. Mix diluted sample well by vortexing. 

Mouse plasma samples: Mouse samples may be tested with the Aβ Peptide Panel 1 (4G8) kit only. MSD recommends a 4-fold dilution for evaluation 

of mouse EDTA plasma. Mix thawed samples well by vortexing, then dilute with Diluent 35. For example, to dilute 4-fold, add 30 μL of sample to 90 

μL of Diluent 35. 

The Aβ Peptide Panel 1 kits exhibit good dilution linearity; you may conserve CSF or plasma sample volume by using a higher sample dilution. Please 

see the dilution linearity section for representative data. 

 

Prepare Controls 

Three levels of multi-analyte frozen liquid controls are available for separate purchase from MSD in the Neurodegeneration Control Pack, catalog # 

C41LB-1. (Controls are included only in V-PLEX Plus Kits.) The controls are prepared by spiking known levels of synthetic Aβ peptides into a diluent 

that mimics human CSF. 

Thaw controls at room temperature and mix well by vortexing. Dilute controls 2-fold in Diluent 35 and mix well by vortexing. For the lot-specific 

concentrations of each analyte in the control pack, refer to the supplied COA. You can also find a copy of the COA at www.mesoscale.com. 

http://www.mesoscale.com/


 

 
 
 
 
 

 

Prepare Detection Antibody Solution 

MSD provides detection antibody as a 50X stock solution. The working solution is 1X. Prepare the detection antibody solution immediately prior to 

use. 

For kits that include Aβ40 assay, the Aβ40 Blocker may be included in the working detection antibody solution at a final concentration of 1X. For 

sample types that are expected to have low levels of Aβ40 peptide, Aβ40 blocker may be omitted. Omission of Aβ40 blocker may result in high 

signals of the Aβ40 controls, close to the upper limit of quantification. 

Detection Antibody Solution with A40 Blocker For one plate, 

combine the following: 

 60 μL of 50X SULFO-TAG Anti-A 4G8 Antibody or Anti-A 6E10 Antibody 

 30 μL of Aβ40 Blocker 

 2,910 μL of Diluent 100 

Detection Antibody Solution without Aβ40 Blocker For one plate, 

combine the following: 

 60 μL of 50X SULFO-TAG Anti-A 4G8 Antibody or Anti-Aβ 6E10 Antibody 

 2,940 μL of Diluent 100 

 
Prepare Wash Buffer 

MSD provides 100 mL of Wash Buffer as a 20X stock solution in the V-PLEX Plus kit. The working solution is 1X. PBS + 0.05% Tween-20 can be 

used instead. 

For one plate, combine: 

 15 mL of MSD Wash Buffer (20X) 

 285 mL of deionized water 

1X MSD Wash Buffer can be stored at room temperature for up to two weeks. 

 
Prepare Read Buffer T 

MSD provides Read Buffer T as a 4X stock solution. The working solution is 2X. For one plate, 

combine: 

 10 mL of Read Buffer T (4X) 

 10 mL of deionized water 

You may keep excess diluted Read Buffer in a tightly sealed container at room temperature for up to one month. 

 
Prepare MSD Plate 

MSD plates are pre-coated with capture antibodies (Figures 1 and 2) and exposed to a proprietary stabilizing treatment to ensure the integrity and stability 

of the immobilized antibodies. Plates may be used as delivered; no additional preparation (e.g., pre-wetting) is required. 



 

 
 
 
 
 

Protocol 
Note: Follow Reagent Preparation before beginning this assay protocol. STEP 1: Add 

Blocker 

 Add 150 μL of Diluent 35 to each well. Seal the plate with an adhesive plate seal and incubate at room 

temperature with shaking for 1 hour. 

 

STEP 2: Wash and Add Detection Antibody Solution and Sample 

 Wash the plate 3 times with at least 150 μL/well of 1X MSD Wash Buffer. 

 Add 25 μL of detection antibody solution to each well. 

 Add 25 μL of prepared samples, calibrators or controls per well. Seal the plate with an adhesive plate seal and 

incubate at room temperature with shaking for 2 hours. 

STEP 3: Wash and Read 

 
 Wash the plate 3 times with at least 150 μL/well of 1X MSD Wash Buffer. 

 Add 150 μL of 2X Read Buffer T to each well. Analyze the plate on an MSD instrument. Incubation in Read 

Buffer T is not required before reading the plate. 



 

 
 
 
 
 

Validation 
MSD’s  V-PLEX  products  are  validated  following  fit-for-purpose  principles

9     
and  MSD  design  control  procedures.  Three independently-built kit 

lots were included in the validation of the Aβ Peptide Panel 1 (6E10) and (4G8) kits. Accuracy and precision of calibrators and controls were determined 

from multiple test runs conducted over several days by multiple analysts. Assay specificity, tolerance to interferences, robustness, and stability 

were also evaluated. The validation methods used are described below. 

 Sensitivity 

The upper limit of quantification (ULOQ) and lower limit of quantification (LLOQ) were determined through measurement of samples created by spiking 

known amounts of calibrator into assay diluent. The accuracy and precision of these measurements was evaluated across multiple kit lots. 

 Precision 

Precision is presented as the coefficient of variance (CV). The typical specification for precision is a concentration CV of less than 25% for controls on 

both intra- and inter-day runs. 

 Dilution Linearity, and Spike Recovery 

Spike recovery and dilution linearity were assessed across multiple kit lots. 

 Specificity 

Assay specificity and tolerance to interferences were evaluated across multiple lots using peptides within the kit, and a panel of other analytes of 

interest. 

 Robustness and Stability 

The robustness of the protocol was evaluated to examine the boundaries of the selected incubation times. Assay component robustness was 

assessed through freeze–thaw testing and stability studies for calibrators, antibodies, and controls. The validation program includes a real–time stability 

study with scheduled performance evaluations of complete kits for up to 54 months from date of manufacture. 

Representative data from the validation studies are presented in the following sections. The calibration curve and measured limits of detection for each 

lot can be found in the lot-specific COA that is included with each kit and available for download at www.mesoscale.com. 

http://www.mesoscale.com/


 

 
 
 
 
 

Analysis of Results 
The calibration curves used to calculate analyte concentrations were established by fitting the signals from the calibrators to a 4-parameter logistic 

(or sigmoidal dose-response) model with a 1/Y
2  

weighting. The weighting function provides a better fit of data over a wide dynamic range, particularly at 

the low end of the calibration curve. Analyte concentrations were determined from the ECL signals by back-fitting to the calibration curve. These 

assays have a wide dynamic range (4 logs), which allows accurate quantification of samples without the need for multiple dilutions or repeated testing. 

The calculations to establish calibration curves and determine concentrations were carried out using the MSD DISCOVERY WORKBENCH
®  

analysis software. 

Best quantification of unknown samples will be achieved by generating a calibration curve for each plate using a minimum of two replicates at each 

calibrator level. 



 

 
 
 
 
 

Typical Data 
Calibration curve accuracy and precision were assessed for three kit lots. Representative data from one kit lot are presented below. The average intra-

plate signal CVs were typically less than 8%. Calibration curves for each lot are presented in the lot-specific COA. 

 

Figure 5. Typical calibration curves and representative data for the A/3 Peptide Panel 1 (4G8) assay 
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AJ340
1
 

Assigned Conc. 

(pg/mL) 
Average Signal %CV 

14,825 528,168 5.9 

3,706 179,871 6.9 

927 39,760 7.4 

232 5,451 7.8 

57.9 850 7.5 

14.9 278 8.4 

3.62 171 4.4 

0 148 5.9 

 

AJ338
1
 

Assigned Conc. 

(pg/mL) 
Average Signal %CV 

10,500 396,928 3.2 

2,625 58,861 5.2 

656 5,659 5.6 

164 810 4.0 

41.0 238 4.6 

10.3 158 6.1 

2.56 135 5.4 

0 132 5.3 

 

AJ342
1
 

Assigned Conc. 

(pg/mL) 
Average Signal %CV 

1,348 1,055,597 2.8 

337 246,458 3.1 

84.2 39,402 4.9 

21.1 4,663 5.1 

5.26 747 5.6 

1.32 229 8.4 

0.329 134 6.4 

0 110 8.2 

 



 

 

331
See the kit-specific COA for calibration curve concentrations, specifications, and quality control data. 

 
 
 
 
 
 

 
Figure 6. Typical calibration curves and representative data for the A/3 Peptide Panel 1 (6E10) assay 

 
 

 

 
 

 

 

 

 

AJ340
2
 

Assigned Conc. 

(pg/mL) 

 
Average Signal 

 
%CV 

14,900 391,584 5.3 

3,725 113,481 6.8 

931 16,502 8.4 

233 1,908 8.5 

58.2 352 7.5 

14.6 134 4.4 

3.64 90 5.3 

0 77 5.0 

 

AJ338
2
 

Assigned Conc. 

(pg/mL) 

 
Average Signal 

 
%CV 

10,200 952,636 3.4 

2,550 158,685 5.4 

638 15,447 7.8 

159 1,777 5.0 

39.8 460 7.6 

9.96 266 5.1 

2.49 222 7.8 

0 212 6.9 

 

AJ342
2
 

Assigned Conc. 

(pg/mL) 

 
Average Signal 

 
%CV 

1,380 744,788 2.3 

345 201,808 2.8 

86.3 37,005 3.9 

21.6 5,831 4.6 

5.39 1,127 3.4 

1.35 319 2.9 

0.337 147 4.2 

0 93 7.6 

 



 

 

 
 
 
 
 

Sensitivity 
The lower limit of detection (LLOD) is a calculated concentration corresponding to the signal 2.5 standard deviations above the background (zero 

calibrator). The LLODs shown below were calculated based on 50 runs across 3 kit lots for each kit product. 

The ULOQ is the highest concentration at which the %CV of the calculated concentration is <20% and the percent recovery of the standard is within 

80–120% of the known value. 

The LLOQ is the lowest concentration at which the %CV of the calculated concentration is <20% and the percent recovery of the standard is within 

80–120% of the known value. 

The quantitative range of the assay lies between the LLOQ and ULOQ. 

The LLOQ and ULOQ are verified for each kit lot and the results are provided in the lot-specific COA that is included with each kit and available at 

www.mesoscale.com. 

 

Table 7. LLOD, LLOQ, and ULOQ for each analyte in the A/3 Peptide Panel 1 Kits 
 

 
Kit Name 

 
Analyte 

Median LLOD 

(pg/mL) 

LLOD Range (pg/mL) LLOQ 

(pg/mL) 

ULOQ 

(pg/mL) 

 

Aβ Peptide Panel 1 

(4G8) 

AJ340 5.41 3.72–42.6 20.0 6,000 

AJ338 22.2 13.8–57.7 60.0 7,500 

AJ342 0.516 0.198–1.15 2.50 1,270 

 

Aβ Peptide Panel 1 

(6E10) 

AJ340 9.97 7.26–12.2 50.0 7,000 

AJ338 16.7 7.59–24.3 60.0 8,480 

AJ342 0.368 0.220–0.537 3.13 1,270 

http://www.mesoscale.com/


 

 

 
 
 
 
 

Precision 
Neurodegeneration Controls 1, 2, and 3 were made by spiking Aβ peptides into diluent that mimics human CSF. CSF Controls 1, 2, and 3 were made by 

spiking peptides into human CSF. Peptides were spiked at three levels within the quantitative range of the assay to create controls 1, 2, and 3. Analyte 

levels were measured by five analysts using a minimum of two replicates on ?37 runs over eight months across three kit lots. Results are shown below. 

While the typical specification for precision is a concentration CV of less than 25% for controls on both intra- and inter-day runs, for this panel, the data 

indicates that for most assays the CVs are below 10%. 

Average intra-plate %CV is the average %CV of the control replicates within an individual run. Inter-plate %CV is 

the variability of controls across ?37 runs. 

Inter-lot %CV is the variability of controls across three kit lots. 

Table 8. Intra-run and Inter-run %CVs in the A/3 Peptide Panel 1 Kits 

Kit Name Analyte Control 
Ave. Conc. 

(pg/mL) 

Ave. Intra-plate 

%CV 

Ave. Inter-plate 

Conc. %CV 

Inter-Kit Lot 

Conc. %CV 

 
 
 
 
 
 
 

Aβ Peptide Panel 1 

(4G8) 

 

 
Aβ40 

Neurodegeneration Control 1 9,071 6.8 9.7 7.9 

Neurodegeneration Control 2 3,036 5.3 8.3 7.0 

Neurodegeneration Control 3 570 5.2 11.1 9.1 

CSF Control 1 8,963 5.1 10.7 9.6 

CSF Control 2 3,019 5.2 10.5 9.9 

CSF Control 3 1,865 5.7 9.6 7.9 

 
 
Aβ38 

Neurodegeneration Control 1 2,754 4.8 7.0 4.7 

Neurodegeneration Control 2 694 4.9 9.9 8.5 

Neurodegeneration Control 3 183 5.2 17.6 18.0 

CSF Control 1 4,977 4.3 6.9 3.6 

CSF Control 2 1,321 4.5 11.7 11.4 

CSF Control 3 609 4.2 13.0 13.0 

 

 
Aβ42 

Neurodegeneration Control 1 1,303 2.3 7.5 7.5 

Neurodegeneration Control 2 495 2.2 7.7 7.3 

Neurodegeneration Control 3 206 2.2 8.2 7.6 

CSF Control 1 1,804 3.5 6.8 6.5 

CSF Control 2 497 2.4 7.6 6.4 

CSF Control 3 261 2.9 7.5 6.6 

 
 
 
 
 
 
 

Aβ Peptide Panel 1 

(6E10) 

 

 
Aβ40 

Neurodegeneration Control 1 9,957 5.5 7.1 6.3 

Neurodegeneration Control 2 3,236 4.4 6.0 3.6 

Neurodegeneration Control 3 615 4.3 7.8 3.8 

CSF Control 1 9,415 4.4 6.9 5.5 

CSF Control 2 3,111 4.2 7.9 6.1 

CSF Control 3 1,933 4.9 8.3 4.2 

 
 
Aβ38 

Neurodegeneration Control 1 3,044 4.2 7.1 3.8 

Neurodegeneration Control 2 768 3.9 6.2 1.2 

Neurodegeneration Control 3 197 4.4 9.5 7.8 

CSF Control 1 5,276 3.1 7.2 5.3 

CSF Control 2 1,471 3.6 6.8 0.6 

CSF Control 3 705 4.0 7.6 3.0 

 

 
Aβ42 

Neurodegeneration Control 1 1,440 2.2 7.0 7.0 

Neurodegeneration Control 2 532 2.0 6.5 6.1 

Neurodegeneration Control 3 216 2.5 7.4 5.9 

CSF Control 1 1,925 3.0 8.4 9.2 

CSF Control 2 513 2.4 8.3 9.0 

CSF Control 3 263 2.7 8.8 8.0 



 

 

 
 
 
 
 

Dilution Linearity 
To assess linearity, CSF samples collected from individual patients according to accepted protocols

10   
and mouse EDTA plasma samples were diluted 

2-fold, 4-fold, and 8-fold before testing. Percent recovery at each dilution was calculated by dividing the dilution-adjusted concentration by the 

dilution-adjusted concentration at 2-fold dilution (for human CSF samples) or 4-fold (for mouse plasma samples). The average percent recovery shown 

below is based on samples within the quantitative range of the assay. 

 

% Recovery =  
(measured concentration × dilution 

factor) (measured concentration at 2– fold dilution × 2) 

 
× 100 

 
 
Figure 7. Dilution linearity in human CSF and mouse plasma samples for the A/3 Peptide Panel 1 Kits 
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Table 9. Analyte percent recovery at various dilutions in each sample type in the A/3 Peptide Panel 1 Kits 
 

 AJ340 AJ338 AJ342 

 
Kit Name 

Sample Type Fold 

Dilution 

Average % 

Recovery 

% Recovery 

Range 

Average % 

Recovery 

% Recovery 

Range 

Average % 

Recovery 

% Recovery 

Range 

 
 
 
A Peptide Panel 1 

(4G8) 

 
Human CSF 

(N=10) 

2 100 N/A 100 N/A 100 N/A 

4 110 103–118 99 99–93 103 103–103 

8 110 105–119 94 94–86 98 103–98 

 
Mouse 

Plasma 

(N=10) 

2 93 89–98 96 96–84 81 105–81 

4 100 N/A 100 N/A 100 N/A 

8 99 97–104 101 101–95 104 108–104 

16 98 94–104 105 105–94 100 119–100 

 

A Peptide Panel 1 

(6E10) 

 
Human CSF 

(N=10) 

2 100 N/A 100 N/A 100 N/A 

4 108 101–114 102 102–96 105 106–105 

8 109 101–125 99 99–92 101 107–101 
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Spike Recovery 
Spike and recovery measurements of different sample types were evaluated throughout the quantitative range of the assays. Multiple individual human CSF 

or mouse EDTA plasma samples were spiked with calibrators at two levels (high and low) and then diluted 2-fold (for human CSF samples) or 4-fold (for 

mouse plasma samples). The average % recovery for each sample type is reported along with %CV and % recovery range. The expected concentration 

is the sum of the measured endogenous concentration and the spiked calibrator concentration. 

 

% Recovery = 
measured concentration 

× 100
 

expected concentration 
 
Table 10. Spike and Recovery measurements of different sample types in the A/3 Peptide Panel 1 Kits 
 

 Aβ40 Aβ38 Aβ42 

Kit Name 
Sample Type Average 

% Recovery 
%CV 

% Recovery 

Range 

Average 

% Recovery 
%CV 

% Recovery 

Range 

Average 

% Recovery 
%CV 

% Recovery 

Range 

 

 
A Peptide 

Panel 1 

(4G8) 

 
Human CSF 

(N=10) 

 
88 

 
11.6 

 
70–114 

 
96 

 
5.2 

 
90–112 

 
92 

 
11.0 

 
79–125 

Mouse 

Plasma 

(N=10) 

 
100 

 
17.2 

 
70–114 

 
90 

 
22.0 

 
90–112 

 
100 

 
16.5 

 
79–125 

A Peptide 

Panel 1 

(6E10) 

 
Human CSF 

(N=10) 

 
95 

 
10.9 

 
73–131 

 
96 

 
6.1 

 
85–113 

 
95 

 
10.7 

 
80–132 



 

 

 
 
 
 
 

Specificity 
To assess specificity, each assay in the panel was tested individually. Cross-reactivity was less than 1.0% for all assays in the kit. Cross-reactivity was 

also evaluated with a panel of related Aβ peptides and other proteins of interest, including Aβ1-16, Aβ17-24,  Aβ1-37, Aβ1-39, Aβ1-41, Aβ1-43, sAPP, sAPP 

β, and Tau. The A42 assay exhibits minor cross-reactivity with some related A peptides: Aβ1-41 (2.6%); Aβ1-43 and Aβ1-37 (<0.75%). Given the low 

endogenous levels of these peptides in CSF,
13,14  

this is  expected to have a minimal effect on Aβ42 quantification. 

 

% Nonspecificity = 
nonspecific signal 

× 100 
specific signal 

 

Figure 8. A/340, A/338, and A/342 assay specificity 
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Interference 
Aβ40 (top), Aβ38 (middle), or Aβ42 (bottom) peptide calibrators were co-spiked into assay diluent with various Aβ peptides and proteins of interest at or 

above expected endogenous levels for these analytes (Aβ40, sAPPa, and sAPP β spiked at 5 ng/mL; all other interferents spiked at 1 ng/mL). Measured 

Aβ levels were largely within 25% of the sample with no interferent, regardless of the spiked analyte or concentration. 

 

Figure 9. A/340, A/338, and A/342 measured concentration with interferents 
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Interferent in Sample 

 

Assay kit calibrators and controls were tested for freeze–thaw stability. Results (not shown) demonstrated that calibrators and controls may go through 

3 freeze/thaw cycles without significantly affecting the performance of the assay. In addition, thawed calibrators and controls are stable for ? 8 days 

when stored at 2–8°C or room temperature. 4G8 and 6E10 detection antibodies diluted for the assay are light stable for at least 4 hours. The kits are 

stable for 30 months from the date of manufacture. In addition, the validation study includes an on-going real-time stability study with scheduled 

performance evaluations of complete kits for up to 54 months from date of manufacture. 
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Tested Samples 
Sample Range 

Aβ peptides were measured in different sample types in order to determine the expected endogenous levels. Individual patient CSF samples were collected 

according to accepted protocols.
10   

The commercial vendors that supplied the pooled CSF from remnant clinical samples were not able to adhere to 

stringent collection and handling procedures. CSF samples were diluted 2-fold prior to testing. Mouse plasma samples were diluted 4-fold prior to testing. 

Results for each sample set are reported below. Concentrations are corrected for sample dilution. 

 
Table 11. Median and range of different sample types measured in the A/3 Peptide Panel 1 Kits 
 

Kit Name Sample Type Statistic AJ340 AJ338 AJ342 

 
 
 

 
A Peptide Panel 1 

(4G8) 

Individual Patient 

Human CSF 

(N=23) 

Median (pg/mL) 4,162 1,327 264 

Range (pg/mL) 2,112–7,458 689–2,910 37–706 

% Detected 100 100 100 

Pooled Remnant 

Human CSF (N=12) 

Median (pg/mL) 2,324 670 195 

Range (pg/mL) 58.8–8,347 ND–3,340 3.96–748 

% Detected 100 92 100 

 
Mouse Plasma 

(N=20) 

Median (pg/mL) 207 55.0 25.4 

Range (pg/mL) 113–317 ND–217 11.7–32.7 

% Detected 100 15 100 

 

 
A Peptide Panel 1 

(6E10) 

Individual Patient 

Human CSF 

(N=26) 

Median (pg/mL) 3,831 1,293 187 

Range (pg/mL) 1,300–7,187 607–3,202 25–607 

% Detected 100 100 100 

Pooled Remnant 

Human CSF (N=12) 

Median (pg/mL) 2,225 745 178 

Range (pg/mL) 43.7–7,012 ND–3,437 3.31–691 

% Detected 100 92 100 

ND = Non-detectable 
 
 

 

 

 

 

 

 

 

 

 

 



 

 

 
 
 
 
 

 
Disease Samples 

Well-curated normal and individual AD patient CSF samples were diluted 2-fold prior to measuring with the Aβ Peptide Panel 1 (6E10) Kit. Samples 

handling was consistent with accepted protocols. The table below displays median and range of the measured concentrations for each sample set. 

Concentrations have been corrected for sample dilution. A graphical representation is also provided for the individual normal and AD patient 

samples. Comparable results were obtained with the 4G8 kit. 

Figure 10. Normal and AD CSF samples measured in the A/3 Peptide Panel 1 (6E10) Kit 
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Table 12. Median and range of diseased samples measured in the A/3 Peptide Panel 1 (6E10) Kit 

Kit Name Sample Type Statistic AJ340 AJ338 AJ342 

 

 
Aβ Peptide Panel 1 

(6E10) 

 
Normal CSF 

(N=5) 

Median (pg/mL) 2,715 842 197 

Range (pg/mL) 2,320–4,827 761–1,515 121– 542 

% Detected 100 100 100 

 
AD CSF (N=5) 

Median (pg/mL) 1,831 837 56 

Range (pg/mL) 43.7–4,057 418–1,635 3.31–285 

% Detected 100 100 100 

Normal 

AD 
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Assay Components 
Calibrators 

The assay calibrators are made using synthetic Aβ peptides. 

 

Antibodies 
 

 
Table 13. Antibody source species 

 

 Source Species  

Kit Detection Antibody Analyte MSD Capture Antibody MSD Detection Antibody Assay Generation 

 
4G8 

AJ340 Mouse Monoclonal Mouse Monoclonal A 

AJ338 Mouse Monoclonal Mouse Monoclonal A 

AJ342 Mouse Monoclonal Mouse Monoclonal B 

 
6E10 

AJ340 Mouse Monoclonal Mouse Monoclonal A 

AJ338 Mouse Monoclonal Mouse Monoclonal A 

Aβ42 Mouse Monoclonal Mouse Monoclonal B 
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Catalog Numbers 
Table 14. Catalog numbers for the V-PLEX and V-PLEX Plus* neurodegeneration biomarker multiplex and single assay kits 

Kit Name 
V-PLEX V-PLEX Plus* 

1 plate kit 5 plate kit 25 plate kit 1 plate kit 5 plate kit 25 plate kit 

Multiplex Kits 

AJ3 Peptide Panel 1 (4G8) K15199E-1 K15199E-2 K15199E-4 K15199G-1 K15199G-2 K15199G-4 

AJ3 Peptide Panel 1 (6E10) K15200E-1 K15200E-2 K15200E-4 K15200G-1 K15200G-2 K15200G-4 

Single Assay Kits 

AJ340 (4G8) K150SJE-1 K150SJE-2 K150SJE-4 K150SJG-1 K150SJG-2 K150SJG-4 

AJ338 (4G8) K150SHE-1 K150SHE-2 K150SHE-4 K150SHG-1 K150SHG-2 K150SHG-4 

AJ342 (4G8) K150SLE-1 K150SLE-2 K150SLE-4 K150SLG-1 K150SLG-2 K150SLG-4 

AJ340 (6E10) K150SKE-1 K150SKE-2 K150SKE-4 K150SKG-1 K150SKG-2 K150SKG-4 

AJ338 (6E10) K150SIE-1 K150SIE-2 K150SIE-4 K150SIG-1 K150SIG-2 K150SIG-4 

Human AJ342 (6E10) K151LBE-1 K151LBE-2 K151LBE-4 K151LBG-1 K151LBG-2 K151LBG-4 

Human Total Tau K151LAE-1 K151LAE-2 K151LAE-4 K151LAG-1 K151LAG-2 K151LAG-4 

*V-PLEX Plus kits include controls, plate seals, and wash buffer. See Kit Components for details. 



 

 

 
 
 
 
 

Summary Protocol 
AJ3 Peptide Panel 1 Kits 
 
MSD provides this summary protocol for your convenience. 

Please read the entire detailed protocol prior to performing the Aβ Peptide Panel 1 assays. 

 
Sample and Reagent Preparation 

 Bring all reagents to room temperature. 

 Prepare calibrator solutions in Diluent 35 using the supplied calibrator. 

 Dilute samples and controls in Diluent 35 before adding to the plate. 

 Prepare detection antibody solution by diluting each 50X detection antibody 50-fold in Diluent 100. 

 Prepare 2X Read Buffer T by diluting 4X Read Buffer T 2-fold with deionized water. 

 
STEP 1: Add Diluent 35 

 Add 150 μL/well of Diluent 35. 

 Incubate at room temperature with shaking for 1 hour. 

 
STEP 2: Wash and Add Detection Antibody Solution and Sample or Calibrator 

 Wash the plate 3 times with at least 150 μL/well of 1X MSD Wash Buffer. 

 Add 25 μL/well of 1X detection antibody solution. 

 Add 25 μL/well of calibrator or diluted sample. 

 Incubate at room temperature with shaking for 2 hours. 

 
STEP 3: Wash and Read Plate 

 Wash the plate 3 times with at least 150 μL/well of 1X MSD Wash Buffer. 

 Add 150 μL/well of 2X Read Buffer T. 

 Analyze the plate on the MSD instrument.
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Glutamate Assay kit (Colorimetric) 
 
 
 

 
Instructions for Use 

 

For the rapid, sensitive and accurate measurement of Glutamate in various samples. 

 
This product is for research use only and is not intended for diagnostic use. 
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  INTRODUCTION  

 
 

1. BACKGROUND 

Glutamate Assay Kit (Colorimetric) (ab83389) provides a sensitive detection method of the glutamate in a variety of samples. 

This kit will only measure free glutamate levels but not glutamic acid found in the backbone of peptides or proteins. The 

glutamate enzyme mix recognizes glutamate as a specific substrate leading to proportional color development. The amount 

of glutamate can therefore be easily quantified by colorimetric (spectrophotometry at OD = 450 nm) method. 

 
Glutamate, one of the two acidic proteinogenic amino acids, is also a key molecule in cellular metabolism. In humans, 

glutamate plays an important role both in amino acid degradation and disposal of excess or waste nitrogen. Glutamate is 

the most abundant swift excitatory neurotransmitter in the mammalian nervous system. It is believed to be involved in 

learning and memory and has appeared to be involved in diseases like amyotrophic lateral sclerosis, lathyrism, autism, some 

forms of mental retardation and Alzheimer's disease. Glutamic acid is also present in a wide variety of foods, and has been 

used as a flavour enhancer in food industry. 
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2. ASSAY SUMMARY 

 

 
 

 

 
 

 
 
 

 

 

Sample preparation 

 

Standard curve preparation 

Add reaction mix and incubate at 

37°C for 30 min protected from light 

 

Measure optical density OD450 nm 
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3. PRECAUTIONS 

Please read these instructions carefully prior to beginning the assay. 

All kit components have been formulated and quality control tested to function successfully as a kit. Modifications to the kit 

components or procedures may result in loss of performance. 

 
4. STORAGE AND STABILITY 

Store kit at -20ºC in the dark immediately upon receipt. Kit has a storage time of 1 year from receipt, providing 

components have not been reconstituted. 

Refer to list of materials supplied for storage conditions of individual components. Observe the storage conditions for 

individual prepared components in section 5. 

Aliquot components in working volumes before storing at the recommended temperature. Reconstituted components are 

stable for 2 months. 
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5. MATERIALS SUPPLIED 
 

 
Item 

 
Amount 

Storage 

Condition 

(Before 

Preparation) 

Storage 

Condition 

(After 

Preparation) 

Glutamate Assay Buffer 25 mL -20°C -20°C 

Glutamate Enzyme Mix 1 vial -20°C -20°C 

Glutamate Developer 1 vial -20°C -20°C 

Glutamate Standard (0.1M) 100 μL -20°C -20°C 

 
6. MATERIALS REQUIRED, NOT SUPPLIED 

These materials are not included in the kit, but will be required to successfully utilize this assay: 

 MilliQ water or other type of double distilled water (ddH2O)

 PBS

 Microcentrifuge

 Pipettes and pipette tips

 Colorimetric microplate reader – equipped with filter for OD450 nm

 96 well plate: clear plates for colorimetric assay

 Orbital shaker

 Vortex

 Dounce homogenizer or pestle (if using tissue)
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7. LIMITATIONS 

 Assay kit intended for research use only. Not for use in diagnostic procedures.

 Do not use kit or components if it has exceeded the expiration date on the kit labels.

 Do not mix or substitute reagents or materials from other kit lots or vendors. Kits are QC tested as a 

set of components and performance cannot be guaranteed if utilized separately or substituted.
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8. TECHNICAL HINTS 

 This kit is sold based on number of tests. A ‘test’ simply refers to a single assay well. The 
number of wells that contain sample, control or standard will vary by product. Review the 
protocol completely to confirm this kit meets your requirements. Please contact our Technical 
Support staff with any questions.

 Keep enzymes and heat labile components and samples on ice during the assay.

 Make sure all buffers and developing solutions are at room temperature before starting the experiment.

 Avoid cross contamination of samples or reagents by changing tips between sample, standard and 

reagent additions.

 Avoid foaming or bubbles when mixing or reconstituting components.

 Samples generating values higher than the highest standard should be further diluted in the appropriate 

sample dilution buffers.

 Ensure plates are properly sealed or covered during incubation steps.

 Ensure complete removal of all solutions and buffers from tubes or plates during wash steps.

 Make sure you have the appropriate type of plate for the detection method of choice.

 Make sure the heat block/water bath and microplate reader are switched on before starting the 

experiment.
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9. REAGENT PREPARATION 

 Briefly centrifuge small vials at low speed prior to opening.

9.1 Glutamate Assay Buffer: 

Ready to use as supplied. Equilibrate to room temperature before use. Store at -20°C. 

9.2 Glutamate Enzyme Mix: 

Reconstitute Glutamate Enzyme Mix with 220 μL Assay Buffer. Aliquot enzyme mix so that you have enough volume to 

perform the desired number of assays. Store at -20°C protected from light. Use within two months. Do not freeze- thaw more 

than 5 times. Keep on ice during the assay and protected from light. 

9.3 Glutamate Developer: 

Reconstitute Glutamate Developer with 820 μL of ddH2O. Pipette up and down several times to completely dissolve the 

pellet into solution, do not vortex. Aliquot developer so that you have enough volume to perform the desired number of 

assays. Store at -20°C. Keep on ice during the assay. 

9.4 Glutamate Standard (0.1M = 100 mM): 

Ready to use as supplied. Aliquot standard so that you have enough volume to perform the desired number of assays. Store 

at -20°C. Keep on ice during the assay. 
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10. STANDARD PREPARATION 

 Always prepare a fresh set of standards for every use.

 Diluted standard solution is unstable and must be used within 4 hours.

 
10.1 Prepare a 1 mM Glutamate standard by diluting 5 μL of the 

0.1 M Glutamate Standard in 495 μL of Assay Buffer. 

10.2 Using 1 mM standard, prepare standard curve dilution as described in the table in a microplate or microcentrifuge 

tubes: 

 
 
Standard 

# 

Volume of   

Standard 

(μL) 

 
Assay 

Buffer 

(μL) 

Final 

volume 

standard 

in well 

(μL) 

 
End 

[glutamate] in 

well 

1 0 150 50 0 nmol/well 

2 6 144 50 2 nmol/well 

3 12 138 50 4 nmol/well 

4 18 132 50 6 nmol/well 

5 24 126 50 8 nmol/well 

6 30 120 50 10 nmol/well 

 
Each dilution has enough amount of standard to set up duplicate reading (2 x 50 μL). 
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11. SAMPLE PREPARATION 

General Sample information: 

 We recommend performing several dilutions of your sample to ensure the readings are within the 

standard value range.

 We recommend that you use fresh samples. If you cannot perform the assay at the same time, we 
suggest that you complete the Sample Preparation step before storing the samples. Alternatively, if 
that is not possible, we suggest that you snap freeze cells or tissue in liquid nitrogen upon extraction 
and store the samples immediately at -80°C. When you are ready to test your samples, thaw them on 
ice. Be aware however that this might affect the stability of your samples and the readings can be lower 
than expected. 

 
11.1 Cell (adherent or suspension) samples): 

11.1.1 Harvest the amount of cells necessary for each assay (initial recommendation = 2 x 106 cells). 

11.1.2 Wash cells with cold PBS. 

11.1.3 Resuspend cells in 100 μL Assay Buffer. 

11.1.4 Homogenize cells quickly by pipetting up and down a few times. 

11.1.5 Incubate cells for 15 – 30 min on ice. 

11.1.6 Centrifuge sample for 2 – 5 minutes at 4°C at top speed using a cold microcentrifuge to remove 
any insoluble material. 

11.1.7 Collect supernatant and transfer to a clean tube. 

11.1.8 Keep on ice. 

11.2 Tissue samples: 

11.2.1 Harvest the amount of tissue necessary for each assay (initial recommendation 10 mg). 

11.2.2 Wash tissue in cold PBS. 

11.2.3 Resuspend tissue in 100 μL of Assay Buffer. 



 

 

 
 

 

  ASSAY  PREPARATION  

11.2.4 Homogenize tissue with a Dounce homogenizer sitting on ice, with 10 – 15 passes. 

11.2.5 Incubate sample for 15 – 30 min on ice. 

11.2.6 Centrifuge samples for 2 – 5 minutes at 4°C at top speed using a cold microcentrifuge to remove 
any insoluble material. 

11.2.7 Collect supernatant and transfer to a clean tube. 

11.2.8 Keep on ice. 

11.3 Serum and urine samples: 

Serum and urine samples can be tested directly by adding sample to the microplate wells. Bring volumes up to 50 μL with 

Assay Buffer. 

However, to find the optimal values and ensure your readings will fall within the standard values, we recommend  performing 

several dilutions of the sample (1/2 – 1/5 – 1/10). 

11.4 Food samples: 

For liquid food samples (e.g., soya sauce), we recommend performing several dilutions of the sample. (1/50 – 1/100 – 1/250 

– 1/500). 

11.4.1 For solid food samples (e.g., tomato): chopped in small pieces (you can use a food blender to 
improve extraction of glutamate) and homogenize in Assay Buffer (1 g sample/mL assay buffer). 

11.4.2 Incubate homogenate for a minimum of 10 minutes at room temperature. 

11.4.3 Centrifuge samples for 10 minutes at 4°C at top speed using a cold microcentrifuge to remove 
insoluble material. 

11.4.4 Collect supernatant and transfer to a clean tube. Recommended dilutions: 1/25 – 1/50 – 

1/100 – 1/150 

 
NOTE: We suggest using different volumes of sample to ensure readings are within the Standard Curve range. 
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12. ASSAY PROCEDURE and DETECTION 

● Equilibrate all materials and prepared reagents to room temperature prior to use. 

● It is recommended to assay all standards, controls and samples in duplicate. 

12.1 Set up Reaction wells: 

- Standard wells = 50 μL Standard dilutions. 

- Sample wells = 2 – 50 μL samples (adjust volume to 50 μL/well with Glutamate Assay Buffer). 

- Background control sample wells = 2 – 50 μL samples (adjust volume to 50 μL/well with 
Glutamate Assay Buffer). 

12.2 Reaction Mix: 

Prepare 100 μL of Reaction Mix for each reaction: 
 

Component 
Reaction Mix 
Samples (μL) 

Background 

Reaction Mix (μL) 

Glutamate Assay Buffer 90 92 

Glutamate Developer 8 8 

Glutamate Enzyme Mix 2 0 

Mix enough reagents for the number of assays (samples, standards and background control) to be performed. Prepare a 

Master Mix of the Reaction Mix to ensure consistency. We recommend the following calculation: 

X μL component x (Number samples + standards +1). 

12.3 Add 100 μL of Reaction Mix into each standard and sample wells. 

12.4 Add 100 μL of Background Reaction Mix into Background sample wells. 

12.5 Mix and incubate at 37°C for 30 minutes protected from light. 

12.6 Measure output (OD450 nm) on a microplate reader. 



 

 

 

 

  DATA ANALYSIS  
13. CALCULATIONS 

 Samples producing signals greater than that of the highest standard should be further diluted in 

appropriate buffer and reanalyzed, then multiplying the concentration found by the appropriate dilution 

factor.

 For statistical reasons, we recommend each sample should be assayed with a minimum of two 

replicates (duplicates).

13.1 Average the duplicate reading for each standard and sample. 

13.2 Subtract the mean absorbance value of the blank (Standard #1) from all standard and sample 
readings. This is the corrected absorbance. 

13.3 If the sample background control is significant, then subtract the sample background control 
from sample readings. 

13.4 Plot the corrected absorbance values for each standard as a function of the final concentration 
of Glutamate. 

13.5 Draw the best smooth curve through these points to construct the standard curve. Most plate 
reader software or Excel can plot these values and curve fit. Calculate the trendline equation 
based on your standard curve data (use the equation that provides the most accurate fit). 

13.6 Extrapolate sample readings from the standard curve plotted using the following equation: 

𝑆𝑎 = (
𝐶𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 − (𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡)

𝑆𝑙𝑜𝑝𝑒
) 

13.7 Concentration of samples in the test samples is calculated as: 

𝐺𝑙𝑢𝑡𝑎𝑚𝑎𝑡𝑒 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 = (
𝑆𝑎

𝑆𝑣
) ∗ 𝐷  

Where: 

Sa = Amount of sample (nmol) from standard curve.  

Sv = Volume of sample (μL) added into the well. 

D = Sample dilution factor. 
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L-Glutamic acid Molecular Weight is 147.13g/mol. 

 

14. TYPICAL DATA 

TYPICAL STANDARD CURVE – Data provided for demonstration purposes only. A new standard curve must be 

generated for each assay performed. 

 

Figure 1: Typical Glutamate standard calibration curve using colorimetric reading. 
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Figure 2: Glutamate concentration in various samples. Left graph shows concentration of glutamate in human serum (25 μL). Right 

graph should concentration of glutamate in soy sauce (25 μL, 500X diluted) and fresh tomato (25 μL, 50X diluted). Enzyme mix is 

inhibited by tomato homogenate. Assays were performed following the kit protocol. 
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15. QUICK ASSAY PROCEDURE 

NOTE: This procedure is provided as a quick reference for experienced users. Follow the detailed procedure when 

performing the assay for the first time. 

 
 Solubilize Glutamate Enzyme Mix and Glutamate developer, thaw Glutamate Standard and Assay 

Buffer (aliquot if necessary); get equipment ready.

 Prepare standard curve.

 Prepare samples in duplicate (find optimal dilutions to fit standard curve readings).

 Set up plate for standard (50 μL), samples (50 μL) and background sample wells (50 μL).

 Prepare Glutamate Reaction Mix and Background Reaction Mix (number samples + standards + 1).

 

Component 
Reaction Mix 

Samples (μL) 

Background 

Reaction Mix (μL) 

Glutamate Assay Buffer 90 92 

Glutamate Developer 8 8 

Glutamate Enzyme Mix 2 0 

 
 Add 100 μL of Reaction Mix to standard and sample wells.

 Add 100 μL Background Reaction Mix to background sample wells.

 Incubate plate at 37°C for 30 min protected from light.

 Measure plate at OD450 nm.
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16. TROUBLESHOOTING 

 
Problem Cause Solution 

 
 
 
Assay not 

working 

Use of ice-cold buffer 
Buffers must be at room 
temperature 

Plate read at incorrect 

wavelength 

Check the wavelength and filter 

settings of instrument 

Use of a different 96- 

well plate 

Colorimetric: Clear plates 

Fluorometric: black wells/clear 

bottom plate 

 
 
 
 
 

Sample with 

erratic 

readings 

Samples not 

deproteinized (if 
indicated on protocol) 

Use PCA precipitation protocol for 

deproteinization 

Cells/tissue samples 

not homogenized 

completely 

Use Dounce homogenizer, 

increase number of strokes 

Samples used after 

multiple free/ thaw 
cycles 

Aliquot and freeze samples if 

needed to use multiple times 

Use of old or 

inappropriately stored 

samples 

Use fresh samples or store at - 

80°C (after snap freeze in liquid 

nitrogen) till use 

Presence of interfering 

substance 
in the sample 

Check protocol for interfering 

substances; deproteinize samples 

 

Lower/ Higher 

readings in 

samples and 

Standards 

Improperly thawed 

components 

Thaw all components completely 

and mix gently before use 

Allowing reagents to 

sit for extended times 

on ice 

Always thaw and prepare fresh 

reaction mix before use 

Incorrect incubation 

times or temperatures 

Verify correct incubation times 

and temperatures in protocol 
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Problem Cause Solution 

 

 
Standard 

readings do 

not follow a 

linear pattern 

Pipetting errors in 

standard or reaction 

mix 

Avoid pipetting small volumes (< 5 

μL) and prepare a master mix 
whenever possible 

Air bubbles formed in 

well 

Pipette gently against the wall of 

the tubes 

Standard stock is at 

incorrect 

concentration 

Always refer to dilutions described 

in the protocol 

 
 

 
Unanticipated 

results 

Measured at incorrect 

wavelength 

 

Check equipment and filter setting 

Samples contain 

interfering substances 
Troubleshoot if it interferes with 

the kit 

Sample readings 

above/ below the 
linear range 

Concentrate/ Dilute sample so it is 

within the linear range 
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17. FAQs 

Does this assay only measure free glutamate or can it also measure the amount of glutamic acid in 

peptides/proteins? 

This kit measures free glutamate levels only and not glutamic acid in the backbone of peptides/proteins. 

 
Does glutamine cross-react during this assay? 

This assay uses enzymatic detection which reacts with glutamate and not glutamine. 

 
What is the detection sensitivity of the assay? 

The kit shows a linear standard curve up to 100 μM Glutamate. 

 

Why there is an increase in the glutamate level in astrocytes cell culture? 

Astrocytes release glutamate in a Ca2+-dependent manner. It is a well- studied function required during transmitter uptake 

and release. The rate of release can be plotted against time and then the time when the release is minimum it can be for 

intracellular glutamate assay. 

Otherwise, total glutamate in medium + cells can be measured. 
 

 
 RESOURCES  

 

18. INTERFERENCES 

These chemicals or biological materials will cause interferences in this assay causing compromised results or complete 

failure: 

 RIPA buffer – contains SDS which can denature proteins and affect enzyme activity



 

 
UK, EU and ROW 

Email: technical@abcam.com | Tel: +44-(0)1223-696000 

 
Austria 

Email: wissenschaftlicherdienst@abcam.com | Tel: 019-288-259 

 
France 

Email: supportscientifique@abcam.com | Tel: 01-46-94-62-96 

 
Germany 

Email: wissenschaftlicherdienst@abcam.com | Tel: 030-896-779-154 

 
Spain 

Email: soportecientifico@abcam.com | Tel: 911-146-554 

 
Switzerland 

Email: technical@abcam.com 
Tel (Deutsch): 0435-016-424 | Tel (Français): 0615-000-530 

 
 
 

US and Latin America 

Email: us.technical@abcam.com | Tel: 888-77-ABCAM (22226) 

 
Canada 

Email: ca.technical@abcam.com | Tel: 877-749-8807 

 
 
 

China and Asia Pacific 

Email: hk.technical@abcam.com | Tel: 108008523689 (9=�tim) 

 
Japan 

Email: technical@abcam.co.jp | Tel: +81-(0)3-6231-0940 
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