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*» The most two common colorimetric methods:

* Protein assay reagents involve either protein-dye binding (e.g
coomassie) chemistry

* Protein-copper chelation chemistry.
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METHODS TO DETERMINE PROTEIN
CONCENTRATION

= The criteria for choice of a protein assay are usually based on:
« Convenience € b 51 I ¢ 3.5 5,950 Sty HLf) Can SY ¢
= Availability of protein for assay clandrd. (P S35
* Presence or absence of interfering agents, ayins jpoas s o
» Need for accuracy. e @'0'25ya” go.s5:

» The Lowry method is very sensitive but is a two-step procedure that
requires a minimum of 40 minutes incubation time. The Bradford assay is
. more sensitive and can be read within 5 minutes, however proteins with low
"U-'LS hie arginine content will be underestimated.
0% 3b22)) o
Aoy

» Generally, estimates are more accurate for complex mixtures of proteins.
Estimates of concentration of pure proteins can be very inaccurate
depending on the principle of the assay, unless the same pure protein is Q

crmaad - mbaon el o
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METHODS TO DETERMINE PROTEIN
CONCENTRATION

= For this experiment you will determine the protein concentration of your unknowns
using a calibration curve from a standard solution of bovine serum albumin (BSA) using
both the Biuret and Bradford methods.

* To do this you will start by constructing a standard curve (absorbance vs. amount of
protein) using a standard solution of BSA (1.0 mg/mL) for each assay

Table 1
Method Sensitivity Volume of \ accuracy convenience | Interfering
range sample agents
Absorbance | 20pg-3mg 200pi-3mi fair Excellent Detergents,
at 280 nm when nucieic acids,
equipment’s particulates,
— _—__—— e | _available lipid droplets
Modified 2-100 pg 1mi Good Fair Strong acids,
Lowry ot pen ® ammonium
Ories | | | sulphate
.. Biuret 1-10 mg Smi ’ Good | Good Ammonium
PN ot Qo | | | salts
Bradford 1-20 pg 1ml (micro) | Good Excellent None
(micro) 5.5mi
20-200ug (macro)
(macro)
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BIURET METHOD
PROCEDURE:

» Dilute samples to concentrations 0, 1, 2, 4, 6, 8 and 10 mg/ml with

buffer. Add 0.1 ml to each assay tube. Duplicate samples are
recommended, and a range of dilutions should be used.

 Prepare a reference tube with 1 ml buffer.

» Prepare standards from 10 mg/ml bovine serum albumin. Range
should be from 1 to 10 mg protein.

» Add 0.9 ml Biuret reagent to each tube, vortex immediately, and let to

stand for 20 min.

» Read at 550 nm.

it
a8
0.4

234

Adugs hiade

» Prepare a standard curve of absorbance versus micrograms protein M

(or vice versa), and determine mounts from the curve. Determine
concentrations of original samples from the amount protein,
volume/sample, and dilution factor, if any.

protein (mg/mi)

01! joa! 2| 10
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BRADEFORD METHOD
PRINCIPLE

» Bradford reagent Dissolve 100 mg Coomassie Brilliant Blue G-250 in §0
ml 95% ethanol, add 100 ml 85% (w/v) phosphoric acid. Dilute to 1 liter
when the dye has completely dissolved, and filter through Whatman #1
paper just before use.

= ] M NaOH can to be used if samples are not readily soluble in the color
reagent.

= The Bradford reagent should be a light brown in color. Filtration may have
to be repeated to rid the reagent of blue components.The Bio-Rad
concentrate is expensive, but the lots of dye used have apparently been
screened for maximum effectiveness.

@
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BRADEFORD METHOD
RSSAY

= Dilute samples with buffer to an estimated concentration of 20 to 200
micrograms/ml

= Prepare standards containing a range of 20 to 200 micrograms protein
(albumin or gamma globulin are recommended) to a standard volume
(generally 1 ml or less).

= Prepare unknowns to estimated amounts of 20 to 200 micrograms protein
per tube, same volume as the standards.

= (optional) Add 0.25 ml 1 M NaOH to each sample and vortex.
= Add 5 ml dye reagent and incubate 5 min.

» Measure the absorbance at 590 nm.
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ANALYSIS

= Prepare a standard curve of micrograms protein versus absorbance, and
determine amounts from the curve. Determine concentrations of original

samples from the amount protein, volume/sample, and dilution factor, if
any.

* The dye reagent reacts primarily with arginine residues and less so with
histidine, lysine, tyrosine, tryptophan, and phenylalanine residues.

= The assay is less accurate for basic or acidic proteins. The Bradford assay
is rather sensitive to bovine serum albumin, more so than "average"
proteins, by about a factor of two. Immunoglobulin G (IgG - gamma
globulin) is the preferred protein standard.

= The addition of 1 M NaOH allows the solubilization of membrane
proteins and reduce the protein-to-protein variation in color yield. Q
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» Prepare the following dilutions:

[ Tube BioRad Dye (uL) Buffer (uL) Vol Standard (ulL)
1 1000 20 0

2 1000 18 2

3 1000 16 4

4 1000 14 6

5 1000 12 8

6 1000 10 10

@
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