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INTRODUCTION 

 

Photoreactive agents on exposure to ultraviolet light become active and bind non-
specifically with neighboring molecules. Photoreactive reagents are suitable for labeling 
molecules that do not contain easily reactable functional groups. HOOK™-Psoralen-PEO-
Biotin, a photoreactive reagent, reacts and labels nucleic acids and protein molecules. 
When reacted with nucleic acids, it cross-links with pyrimidine bases. Cross-linking does 
not interfere with hybridization applications.  

Photoreactive reagents contain any aryl azide group. Aryl azide groups are chemically 
inert until exposed to ultraviolet light. Highly reactive and short-lived aryl nitrenes are 
formed, which rapidly and non-specifically react with electron-rich sites by inserting into 
double bonds or active hydrogen bonds (insertion into C-H and N-H sites). Uncreated 
aryl nitrenes undergo ring expansion and become reactive toward primary amines and 
sulfhydryls. A wide variety of reaction buffer conditions are acceptable for 
photoreactive reaction, however our Optimizer Buffer-I provides excellent buffer 
conditions. 

ITEMS SUPPLIED 

Description Size 

HOOK™-Psoralen-PEO-Biotin 5mg 

STORAGE CONDITIONS 
The reagent is shipped at ambient temperature. Upon arrival, store at -20˚C protected 
from light.  Once the biotin reagent has been opened, store at -20°C with a desiccant as 
reagent is moisture sensitive and protect from light.  Allow it to warm to room 
temperature before opening. 

SPECIFICATIONS 
• Molecular Weight: 688.79 
• Spacer Arm (Å): 36.9 
• Reactive Group: Psoralen 
• Membrane Permeable: NO 
• Water Soluble: YES 
• Cleavable/ Reversible: NO 
• Reaction pH: 4-6 
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PRECAUTIONS 
• Avoid acidic conditions and reducing agents since they inactivate aryl azide groups. 

EXAMPLE PROCEDURE FOR DNA & RNA BIOTINYLATION 
1. Prepare the DNA or RNA to a concentration of 20-100µg/ml in TE Buffer 

2. In the dark, or subdued light, dissolve the HOOK™-Psoralen-PEO-Biotin to a 20mM 
concentration with DMSO or DMF (~72.5µl for every 1mg). 

3. Add the biotin solution to the nucleic acid sample and mix. The final concentration 
of HOOK™-Psoralen-PEO-Biotin should be ~200µM, a 1:100 dilution. 

4. Irradiate the open reaction tube with long wavelength UV for 10-30 minutes.  This 
reaction can be performed on ice. 

5. To remove non-reacted HOOK™-Psoralen-PEO-Biotin, perform an ethanol 
precipitation of the nucleic acids.   

 ESTIMATION OF BIOTIN INCORPORATION EFFICIENCY 
The method of biotin incorporation estimation is based on the binding of avidin with 
HABA dye (2-(4-Hydroxyphenylazo)benzoic acid/ 2-(4′-Hydroxybenzeneazo)benzoic acid/ 
4′-Hydroxyazobenzene-2-carboxylic acid), which produces a color that can be read at 
500nm. The HABA-avidin complex can be displaced with free biotin or biotin conjugated 
with other molecules (proteins). Measuring the change in optical density of HABA-avidin 
complex with biotinylated proteins allows for accurate estimation of the molar ration of 
biotin conjugated to the protein/ antibody.  We recommend our HOOK™ BiotinQuant 
Assay. 

Important Information 
• Ensure that all free/ unconjugated biotin is removed from the labeled protein or 

other molecule before performing an estimation. We recommend desalting with 
our SpinOUT™ desalting spin columns or dialysis with our micro dialysis devices, 
Tube-O-DIALYZER™. 

• During desalting or dialysis, we recommend exchanging the reaction buffer to 
BiotinQuant™ Assay Buffer  to ensure accurate estimation.  PBS or TBS may also be 
used, but avoid buffers containing potassium that may result in unwanted 
precipitation. 

• A small variation in color between the OneQuant™ HABA/Avidin does not affect the 
performance of the reagents. 

• The Biotin Standard is supplied as an optional positive control for the assay. Use 
100µl in lieu of the biotinylated sample.  See calculation for determining amount of 
biotin in the standard. 
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Protocol 1: Cuvette Protocol 
1. Allow the reagents to warm to room temperature. 

2. Pipette 850µl BiotinQuant™ Assay Buffer into a 1ml cuvette and zero the 
spectrophotometer at a 500nm wavelength. 

3. Briefly centrifuge a OneQuant™ HABA/Avidin vial and then transfer entire contents 
to to the cuvette and mix by gentle inversion. 

4. Measure the absorbance of the HABA/Avidin complex at 500nm. This is your A500 
HABA/Avidin reading. 

5. Add 100µl biotinylated sample to the HABA/Avidin cuvette and mix well by 
inversion. 
NOTE: If using optional Biotin Standard, replace the 100µl biotinylated sample with 
100µl Biotin Standard. 

6. Measure the absorbance of the solution at 500nm.  Record the absorbance once it 
has stabilized for 10-15 seconds. This is your A500 HABA/Avidin/Biotin Sample 
reading. 
NOTE: If the absorbance is <0.3, dilute the biotin sample and repeat the assay. 

7. Go to the calculation section to determine the moles of biotin per mole of protein. 

Protocol 2: Microplate Protocol 
1. Allow the reagents to warm to room temperature. 

2. Pipette 170µl BiotinQuant™ Assay Buffer into each microplate well. Blank the plate 
reader with a well containing only BiotinQuant™ Assay Buffer. 

3. Briefly centrifuge a OneQuant™ HABA/Avidin vial and then add 10µl OneQuant™ 
HABA/Avidin to the cuvette and mix on an orbital shaker or equivalent. 

4. Measure the absorbance of the HABA/Avidin complex at 500nm. This is your A500 
HABA/Avidin reading. 

5. Add 20µl biotinylated sample to the HABA/Avidin well and mix well as before. 
NOTE: If using optional Biotin Standard, replace the 20µl biotinylated sample with 
20µl Biotin Standard. 

6. Measure the absorbance of the solution at 500nm.  Record the absorbance once it 
has stabilized for 10-15 seconds. This is your A500 HABA/Avidin/Biotin Sample 
reading. 
NOTE: If the absorbance is <0.3, dilute the biotin sample and repeat the assay. 
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7. Go to the calculation section to determine the moles of biotin per mole of protein. 

Calculations  
Based on Beer Lambert (Beer’s) Law: Aλ = ελbC, where 

• A is the absorbance at a particular wavelength (λ). HOOK™ BiotinQuant™ assay is 
performed at 500nm. 

• ε is the extinction coefficient at the wavelength (λ). For HABA/Avidin samples at 
500nm, pH7.0 this is  
34,000M-1cm-1.. 

• b is the path length in centimeters. Cuvettes (10x10mm) have a pathlength of 1cm.  
The pathlength for microplates, using the indicated volumes, is normally 0.5cm. 

• C is the molarity concentration of the sample (= mol/L = mmol/ml) 

For calculating the number of moles of biotin per mole of protein or sample the 
following values are required: 

• Concentration of protein/sample used (mg/ml) 
• Molecular weight of protein, expressed as grams per mole (e.g. IgG = 150,000) 
• A500 HABA/Avidin reading 
• A500 HABA/Avidin/Biotin Sample 
• Dilution factor (DF), if sample was diluted before adding to HABA/avidin solution. 

Calculate mmol biotinylated protein/ml: 

Calculation #1: 
protein concentration (mg/ml) 

=mmol protein/ml 
MW of protein (mg/mmol) 

Calculate change in absorbance at 500nm: 
Calculation #2 
(Cuvette): 

(0.9 x A500 HABA/Avidin) –( A500 HABA/Avidin/Biotin 
Sample) 

=ΔA500 

Calculation #2 
(Microplate): 

(A500 HABA/Avidin) –( A500 HABA/Avidin/Biotin 
Sample) 

=ΔA500 

NOTE: 0.9 is the correction factor for the dilution of the HABA/Avidin with the sample in 
the cuvettes. This is not necessary for microplates as the dilution is offset by the increase 
in volume and therefore the light path (b). 

Calculate concentration of biotin in reaction (mmol/ml): 

Calculation # 3: 
ΔA500 

= 
Calculation #2 

= 
mmol biotin 

34,000 x b 34,000 x b ml reaction mixture 
NOTE: b = lightpath, which is 1cm for cuvettes and 0.5cm for microplates. 
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Calculate mmol of biotin per mmol of protein: 

Calculation # 
4: 

mmol biotin in 
original sample 

= 

mmol biotin in 
reaction x 10 x DF 

= 

Calculation #3 x 
10 x DF 

mmol protein in 
original sample 

Calculation #1 Calculation #1 

NOTE: DF is the dilution factor. 10 is for the 10 fold dilution of the biotinylated protein 
sample in the reaction mixture. 

Calculate concentration of biotin in Biotin Standard (mM): 

Calculation # 5: 
ΔA500 x 10 x 1000 

= = [Biotin Standard] (mM) 
34,000 x b 

NOTE: b = lightpath, which is 1cm for cuvettes and 0.5cm for microplates.  10 is for the 
10 fold dilution of the Biotin Standard in the reaction mixture. 

TROUBLESHOOTING 

Issue Suggested Reason Possible Solution 

ΔA500 is ≤0 

Low or zero biotinylation of 
protein. 

Lack of functional groups for 
biotinylation, use a different 
coupling chemistry. 

Incomplete reagent mixing 
Ensure all the OneQuant™ 
HABA/Avidin is fully dissolved 
before using 

Particulates in protein 
solution interfering with 
absorbance  

Filter protein solution before 
assaying 

Potassium ions present in 
sample 

Ensure samples are in 
BiotinQuant™ Assay Buffer 

Biotin levels are 
unexpectedly high 

Free, Unconjugated biotin 
not removed 

Desalt or dialyze biotinylated 
sample before use to remove 
free biotin. 

RELATED PRODUCTS 
Download our Protein Labeling & Conjugation Handbook. 

  
http://info2.gbiosciences.com/complete-protein-labeling-conjugation-handbook 
For other related products, visit our website at www.GBiosciences.com or contact us. 
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