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5.0 SCOPE OF THE PROCEDURE
This SOP describes the general protocol of total protein quantification with Pierce BCA assay.

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 reduction of Cu*? to
Cu*! by protein in an alkaline medium (the biuret reaction) with the highly sensitive and selective
colorimetric detection of the cuprous cation (Cu*?) using a reagent containing bicinchoninic acid.

The biuret test is a chemical test used for detecting the presence of peptide bonds. In the presence of
peptides, a Cu*? ion forms violet-colored coordination complexes in an alkaline solution. The biuret
reaction can be used to assess the concentration of proteins because peptide bonds occur with the same
frequency per amino acid in the peptide.
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Biuret complex

pink or violet blue
In the BCA assay, the first step is the biuret reaction. The chelation of copper with protein in an alkaline
environment to form a light blue complex. In this reaction peptides containing three or more amino acid
residues form a colored chelate complex with cupric ions in an alkaline environment containing sodium
potassium tartrate.

In the second step of the color development reaction, bicinchoninic acid (BCA) reacts with the reduced
(cuprous) cation that was formed in step one. The intense purple-colored reaction product results from
the chelation of two molecules of BCA with one cuprous ion. The BCA/copper complex is water-soluble
and exhibits a strong linear absorbance at 562 nm with increasing protein concentrations. The BCA
reagent is approximately 100 times more sensitive (lower limit of detection) than the pale blue color of
the first reaction.

Bicinchoninic Acid BCA-Copper
(BCA) sodium salt Reaction

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.
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This procedure follows the GMP, 1SO17025 quality assurance system operated by BioSysLab NTUA.

6.0 EQUIPMENT / MATERIALS / REAGENTS

6.1 EQUIPMENT

# | Description Equipment ID Company
1 | Pipettes Raining
2 | Laminar flow hood Bio-Rad
Thermo Fischer
_ (o]
3 80°C Freezer Scientific
: : Thermo Fischer
4 | Varioskan Multimode Plate Reader Scientific
6.2 MATERIALS
# | Description Company Catalogue No
1 | 96-well plates flat bottom SPL Life sciences 30096
2 | Plate Sealers KISKER G071
3
4
6.3 REAGENTS/BUFFERS
- Storage
# | Description Company Catalogue No Storage Location
Pierce BCA Protein Takara T9300A-3 RT Cell Culture
Quantitation Kit Room
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7.0 LABELLING

Labelling of the freeze vials follows the general procedure for identification of products and services
(PP.MS.03_Identification of Products and Services). Follow the table below for labelling of reagents
prepared using this SOP:

Plate Date Lot #
Label YY/MM/DD Label-YYMMDD-NN

NN: number of vial made the same day
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8.0 DESCRIPTION OF EXPERIMENTAL PROCEDURE

N.B.1: Preparation of BSA Standard Curve

N.B.2: Preparation of lysis mix

Bovine serum albumin (also known as BSA or "Fraction V") is a serum albumin protein derived from cows.
BSA is used because of its ability to increase signal in assays, its lack of effect in many biochemical
reactions, and its low cost, since large quantities of it can be readily purified from bovine blood, a
byproduct of the cattle industry.

Dilute solution of BSA 2 mg/mL in NacCl into clean vials using the same diluent as the sample(s). Check
beforehand if there are any standards already prepared on the door of the fridge.

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

Volume of Diluent Volume and Source of BSA Final BSA Concentration

Vial ul) ) (ug/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 T50

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 (1= Blank

N.B.3: Preparation of BCA Working Reagent (WR)
Use the following formula to determine the total volume of WR required:
(#standards+#unknowns)x(#replicates)x(volume of WR per sample)=Total volume WR required

WR is prepared by mixing 100 parts of BCA Reagent A with 1 part of BCA Reagent B (100:1, Reagent
A:B).

For the microplate procedure sample to WR ratio is 1:8 for 20-25 pL of protein sample. If sample size is
limited 10 uL of each unknown sample and standard can be used but sample to WR ration is 1:20 and
the working range of the assay is limited to 125-2000 pg/mL.

N.B.3: Procedure

1. Pipette desired volume of each standard and unknown sample replicate into a micoplate well e.g.
25 uL

Add appropriate volume of WR to each well e.g. 200 yL

Mix plate thoroughly on a plate shaker for 30 seconds

Cover plate and incubate at 37°C for 30 minutes or at 20-25°C for 60 minutes.

Cool plate at room temperature

Measure absorbance at or near 562 nm on a plate reader (use Varioskan)

Subtract the average 562 nm absorbance measurement of the Blank standard replicates from the
562nm measurements of all other individual standard and unknown sample.

Noahswd
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8. Prepare a standard curve by plotting the average Blank-corrected 562nm measurement of each

BSA standard versus its concentration in pg/mL.
9. Use the standard curve to determine the protein concentration of each unknown sample.

BSA Standard Curve
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Example of BSA standard curve
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