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Sulfo-NHS-Biotin Kit Protocol 

1. Introduction

Sulfo-NHS-Biotin Kit (Cat. No. K1005) contains all reagents that can perform 10 biotinylated labeling reactions. 

Sulfo-NHS-Biotin is a water-soluble biotin reagent for labeling proteins, antibodies or other molecules with 

primary amines (NH2-). The biotin provided in the kit is sufficient and has been activated for immediate use. Each 

kit contains 10 desalting spin columns, which can desalinate labeled proteins without dialysis. The speed is faster 

than dialysis and traditional gel filtration. The protein recovery and desalting efficiency are better than 

ultrafiltration. And the whole process is simple and fast. Subsequently, the HABA solution and streptavidin 

contained in the kit can be used to test the biotin labeling efficiency. 

Figure 1. Reaction of Sulfo-NHS-Biotin with primary amine. 

2. Components

Sulfo-NHS-Biotin 25 mg 
Streptavidin 10 mg 

HABA Solution 1 mL 
PBS Pack (makes ) 1 pack 

Sephadex G-25 in PD-10 Desalting Columns 8.3 mL, 10 columns 
Sufficient for: 10 labeling reactions, each with 1 to 10 mg of antibody 

3. Storage

Upon receipt store vials of Sulfo-NHS-Biotin and Streptavidin at -20°C. Store remaining kit components kit at 4°C. Kit 

is shipped at room temperature. Store Sephadex G-25 in PD-10 Desalting Columns at 4°C to 30°C. 

4. Important Product Information

Sulfo-NHS-Biotin is moisture-sensitive. Store the vial of biotin reagent and desiccant at -20°C. To avoid
moisture condensation onto the product, fully equilibrate the reagent bottles to room temperature before
opening.
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Sulfo-NHS-Biotin Kit Protocol

1. Introduction

Sulfo-NHS-Biotin Kit (CCCCCCCCCCCatatatatatatatataatat. . NoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNNoN ......... K1K1K1K1K1K1K1K11K1K1K1K1K 0000000000 5) contains all reagents that can perform 10 biotinylylylylylylyyyy atatatatatatatatattataa edededededdddededdddeddedededd lllllllababababababababbabababaaaaaaaabeleleleelelelelelelelele iniiiiiiiii g reactions. 

Sulfo-NHS-Biotttttttttininninininninninninninnn issssssssss aaaaaaaaaaa wwwwwwwwwwwwwwatatatatatatatatatattatateereeeeeeeee -soluble biotin reagent for labeling proteins, antibodiidiididididididdiiieseseseseseseseseseseseseseseses ooooooooooor r r r r r r rr otototototototototototheheheheheheheheheheheheheher molecules with 

primary aminesesesesesesesesesesesesesesess ((((((((((((((((NNHNHNHNHNHNNNNHNHNNNNN 2-). The biotin provided in the kit is sufficient and has beennnnnnnnnnnnnnn aaaaaaaaaaaaaaaactctctctctctctctctctctctcttctcttc iiiiivi ated for immediate use. Each 

kit contains 10 desalting spin columns, which can desalinate labeled proteins without dialysis. The speed is faster

than dialysis and traditional gel filtration. The protein recovery and desalting efficiency are better than

ultrafiltration. And the whole process is simple and fast. Subsequently, the HABA solution and streptavidin

contained in the kit can be used to test the biotin labeling efficiency.

Figure 1. Reaction of Sulfo-NHS-Biotin with primary amine.

2. Components

Sulfo-NHS-Biotin 25 mg
Streeeeeeeeeeptptptptptptptptptptptpptavavavavavavavavvavavavididididididididdidinininininininininnininin 10 mg

HAHAHAHAHAHAHAHAHAHAAAAAAAAHAH BABABABABABAAAAAAABABABABAAAB SSSSSSSSSSSSSSololololololololololoolololution 11 mLmLmLmLmLmLmLmLLmLmLmLm
PBPBPBPBPBPBPBPBPBPBBSSSSSSSSSSSS PaPaPaPaPaPaPaPaPaPaPaackckckkckckckckckckckckckck ((m(( akes ) 1 1 1111 1 11 11 1 1 1111 papapapapapapapapapapppppppppappppp ckckckckckckckckckckckckcc

Sephhhhhhhhhhhhhhhadadadadadadadadadadadadadadadddadexexexexexexexexexexexexeexexexexe GGGGGGGGGGGGGG-225 in PD-10 Desalting Columns 8.3 mLmLmLmLmLmLmLmLmLmLmmLLmLmLmLLLL, 10 columns
Sufficient ffffffffor: 10 labeling reactions, each with 1 to 10 mg of antibody

3. Storage

Upon receipt store vials of Sulfo-NHS-Biotin and Streptavidin at -20°C. Store remaining kit components kit at 4°C. Kit 

is shipped at room temperature.eeee Store Sephadex G-25 in PD-10 Desalting Columns at 4°C to 30303030303030303030000°C°C°C°C°C°C°C°C°C°CC....

4. Important Producucucucucucucucucucucuct tt tttt tt InInInInInInInInInInIIInIIIII fofofofofofofofofofofofooformrmrmrmrmrmrmrmrmrmrmrmrr ation

Sulfo-NHSSSSSSSSSSSSSSS-BiBiBiBiBiBiBiBiBiBiBBB otototototototototototototinininininininininninn isisisisisisisisisisisisis moisture-sensitive. Store the vial of biotin reagent andddddddddddddddd dddddddddddddddddddeseseseseseseseseseseseseseseseseesiicicccciiiciiiiiiii cant at -20°C. To avoid
moistuuuuuuuuuuuuuurerererererererererererereeeere ccccccccccccccccccooooooononnnnnnoononnoononooo dedddddddddd nsation onto the product, fully equilibrate the reagent bottles to room temperature before
opening.
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Prepare Biotin reagents according to the instructions before use. The NHS-ester moiety readily hydrolyzes
and becomes inactive; so only a small amount of reagent can be weighed and dissolved at a time, and a
storage solution cannot be prepared. Discard any unused reconstituted reagent.
Avoid using primary amine-containing buffers (such as Tris or Glycine), as such buffers compete with the
reaction. If necessary, protein samples can be exchanged for amine-free buffers by dialysis or concentration
in PBS.
The desalting columns provided in this kit are best suited for processing biotinylation reactions involving
1-10 mg of protein in approximately 1.75 to 2.5 mL. For smaller amounts of protein and/or smaller reaction
volumes, perform both the biotinylation reaction and buffer exchanges in a single Slide-A-Lyzer MINI Dialysis
Unit. For reaction volumes that are larger than can be processed with a desalting column, split the sample
between two columns or use an appropriate Slide-A-Lyzer™Dialysis Cassette for buffer exchanges. To handle
small volumes (10-150 μL) of peptides and other low molecular weight molecules, Pierce C18 spin columns
can be used.

5. Procedure for Biotin Proteins

5.1. Calculations 

A) Calculate millimoles of Sulfo-NHS-Biotin to add to the reaction for a 20-fold molar excess:

mL protein × × × = mmol Biotin

* 20 = Recommended molar fold excess of biotin per 1-10 mg/mL protein sample

B) Calculate microliters of 10 mM Sulfo-NHS-Biotin (prepared in Step 5.2.c) to add to the reaction:

mmol Biotin × × = μL Biotin Solution *

* 443 = Molecular weight of Sulfo-NHS-Biotin 

* 500 = Microliters of water in which 2.2 mg of Sulfo-NHS-Biotin is dissolved to make a 10 mM solution

C) For example

For 1 mL of a 2 mg/mL IgG (150000 MW) solution, 26.8 μL of 10 mM Sulfo-NHS-Biotin will be added. 

1 mL IgG × × × = 0.000266 mmol Biotin

0.000266 mmol Biotin × × = 26.8 μL Biotin Solution

5.2. Biotin Labeling Reaction 

A) Remove Sulfo-NHS-Biotin from the freezer and allow it to equilibrate to room temperature.

B) Dissolve 1-10 mg of protein in 1.75-2.5 mL of phosphate buffered saline (PBS) and calculate the millimolar
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Prepare Biotin reagents according to the instructions before use. The NHS-ester moiety readily hydrolyzes
and becomes inactive; so only a small amount of reagent can be weighed and dissolved at a time, and a
storage solution cannot be prepared. Discard any unused reconstituted reagent.
Avoid using primary amininininnininininnnneeeeeeeeeee--cocococococococococcoontntntntntntntntntntntn aining buffers (such as Tris or Glycine), as such buffers cooompmpmpmpmpmpmpmpmpmpmpmpm etetetetetetetetetetete e ee e e eeeee wiww th the
reaction. If necessaaaaaaaaaryryryryryryryryryryryyyyyyyy,,,,,,,yyyyyyyyyyy prprprprprprprpppppprprrprp ototototototototototottoteieieieieieieieieieeieiee n nnnnnnnnnn samples can be exchanged for amine-free buffers by yy dididididididididiiialalalaalalla ysysysysysyssysysysysysysysysyssy isisisisisisisisissis ooooooooooooorrr rrrrrrrrrr concentration
in PBS.
The desaaaaltltltltltlttlttltltttllttttininininininininininininininiininng gg g g gg g g gg ggg g cococococococococoococ lulululululululululuuuuumnmmmmmm s provided in this kit are best suited for processing bibibibiibibibibiiiiiiotototototototototototototototototttininininininininininininininninylylylylylylylylyylyllyyyyy atatatatatatatatatatattttioioioioioioioioioioioioiion reactions involving
1-10 mg oooooooooooooof fffff f fff f f f f f f prprprprprprprprprprprpprprprp otein in approximately 1.75 to 2.5 mL. For smaller amounts ofofofofofofofofofofofofofoffoffo ppppppppppppppprrrrorr tein and/or smaller reaction
volumes, perform both the biotinylation reaction and buffer exchanges in a single Slide-A-Lyzer MINI Dialysis
Unit. For reaction volumes that are larger than can be processed with a desalting column, split the sample
between two columns or use an appropriate Slide-A-Lyzer™Dialysis Cassette for buffer exchanges. To handle
small volumes (10-150 μL) of peptides and other low molecular weight molecules, Pierce C18 spin columns
can be used.

5. Procedure for Biotin Prooooooootetttttttt ins

5.1. Calculations

A) Calccccccccccccculululululululululuulululululuu atttataatatatattatatatatatatatattteeeeeeeeee mimimimimimimimimimimimilllllllllllllllllllll imimiiiimiimimiii oles of Sulfo-NHS-Biotin to add to the reaction for a 20-foooooooooooooooldldldldldlddldldldldddlddld mmmmmmmmmmmmmmmmmmmmmmmololololololololololollararararararararrarararr eeeeeeeexcess:

mL protein × × × = mmol Biotin

* 20 = Recommended molar fold excess of biotin per 1-10 mg/mL protein sample

B) Calculate microliters of 10 mM Sulfo-NHS-Biotin (prepared in Step 5.2.c) to add to the reaction:

mmol Biotin × × = μL Biotin Solution *

* 443 = Molecuuuuuuuuulaalalalalalalalalalar r r r r r weweweweweweeeeewewweeeeweweigigigigigigigigigigghthththththththththththth ooooooooooff ffff Sulfo-NHS-Biotin

* 500 = MMMMMMMMMMicicicicicicicicicrorororororororoororolilillililililililiteteteeteteteteteteersrsrsrsrsrsrsrsrsrsssrs of water in which 2.2 mg of Sulfo-NHS-Biotin is dissolved to mamamaaamaamamaaaaakekekekekekekekekekekekekekeeekee aaaaaaaaaaaaaaa 10101010101010100101 mMmMmMmMmmMmMmMmMmMmMmm  solution

C) For exexexexexexexexexexexexexxexxxxaamamamamamamaamamamammaaaa ple

For 1 mL of a 2 mg/mL IgG (150000 MW) solution, 26.8 μL of 10 mM Sulfo-NHS-Biotin will be added.

1 mL IgG × × × = 0.000266 mmol Biotin

0.00020220202020202202666666666666666  mmol Biotin × × = 26.8 μ nnnnnL Biotin SSSSSSSSSSolololololololololololo ututututututututututututtioioioiooioioioioioooionnnnnnnnnnnnn

5.2. Biotin Labelllllllllllininininininininini g g g gg g gg g gg ReReReReReReReReReReRReacacacacacacacacacacacaccctititititititititititititt on

A) Remomomomomomomomomomomomomomomom vevevevevevevevevevevevevevevveev  Sulfo-NHS-Biotin from the freezer and allow it to equilibrate to room temperature.

B) Dissolve 1-10 mg of protein in 1.75-2.5 mL of phosphate buffered saline (PBS) and calculate the millimolar
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amount of protein according to step 5.1. 
*Note Proteins that have been dissolved in amine-free buffers at pH 7.2-8.0 can be used without changing buffers. Proteins 

in Tris or other amine-containing buffers must be exchanged with PBS (either by dialysis or by using the desalting 

column included in the kit). 

C) 2.2 mg Sulfo-NHS-Biotin equilibrated to room temperature was dissolved in 500 μL of ultrapure water to

prepare a 10 mM solution.

D) Add an appropriate amount of Sulfo-NHS-Biotin solution to the protein solution (refer to the calculation in

step 5.1).

E) Incubate reaction on ice for two hours or at room temperature for 30-60 minutes.
*Note Although excess non-reacted and hydrolyzed biotin reagent remains in the solution, it is often possible to perform

preliminary tests of the labeled protein by ELISA or Western blot. After confirming the function, perform buffer 

exchange using the desalting column through step 5.3 to obtain the best performance and stability. If a HABA assay 

is to be performed to determine the effect of biotin labeling, the protein must first be purified by buffer exchange. 

5.3. Buffer Exchange and Remove Excess Biotin Reagent Using a Desalting Column

A) PD-10 Desalting column preparation. •Remove the top cap and pour off the column storage solution.

•Remove the top filter using forceps. •Cut the sealed end of the column at notch. •Put the PD-10

Desalting column into a 50 mL collection tube by using the column adapter. 

Column equilibration. •Fill up the column with equilibration buffer  and allow the equilibration 

buffer to enter the packed bed completely. •Repeat 3 times and discard the flow-through. •Fill up the 

column a fifth time with equilibration buffer and spin down at 1000 × g for 2 minutes. •Discard the 

flow-through. Note: About 25 mL equilibration buffer should be used in total for all three steps.

Sample application. •Add sample (1.75-2.5 mL) slowly in the middle of the packed bed.

Elution. •Place the PD-10 Desalting column into a new 50 mL collection tube. •Elute by centrifugation

1000 × g for 2 minutes. •Collect the eluate.

6. HABA Assay for Measuring the Level of Biotin Incorporation

6.1. Reagent Preparation 

A) Phosphate-buffered Saline (PBS): 100 mM sodium phosphate, 150 mM sodium chloride; pH 7.2

B) HABA/Streptavidin Solution: Add 10 mg of Streptavidin and 600 μL of 10 mM HABA to 19.4 mL of PBS. If

prepared correctly, the A500 of this solution will be 0.9-1.3 in a 1 cm cuvette. The solution is stable for two

weeks at 4°C. If a precipitate forms in the HABA solution, it can be filtered and then used

6.2. Procedure for Estimating Biotin Incorporation

A) Procedure Option 1 –Cuvette Format
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amount of protein according to step 5.1.
*Note Proteins that have been dissolved in amine-free buffers at pH 7.2-8.0 can be used without changing buffers. Proteins 

in Tris or other amineee-containing buffers must be exchanged with PBS (either by dialysis or by ussiniiinng the desalting 

column includeeeeeeedddddddddd iniininininiininininini tttttttttttthehehehehehehehehehee kkkkkkkkkkkitititititititititititttt).

C) 2.2 mg Sulflflfflfffflffffoooooooooo---NHNHNHNHNHNHNHNHNHNHNHNHSSSSSSSSSSS---------BiBiBiBiBBBBiBiBiBiBBBBiBBBiBBiotoooooooooo in equilibrated to room temperature was dissolved innnnnnnnnnn 555555555555000000000000000000000 μμμμμμμμμμμμμL L LLLL L LL LLL ofoofofofofofofofofffofof ultrapure water to

prepararararararararararararararararee e e ee e e e e e e eeeee a aa aaaa aa aaa a aaaa 1010101010101010101010000 mmmmmmmmM solution.

D) Add an appropriate amount of Sulfo-NHS-Biotin solution to the protein solution (refer to the calculation in

step 5.1).

E) Incubate reaction on ice for two hours or at room temperature for 30-60 minutes.
*Note Although excess non-reacted and hydrolyzed biotin reagent remains in the solution, it is often possible to perform

preliminary tests of the labeled protein by ELISA or Western blot. After confirming the function, perform buffer

exchange using the desalting column through step 5.3 to obtain the best performance and stability. If a HABA assay 

is to be performmmmedededededededededddee  to determine the effect of biotin labeling, the protein must first be purified byyyyyyyyyyyy bbbbbbbbbbbufuuuuuuuuuu fer exchange.

5.3. Buffer Exchange e ee ee  ananananananananaanannnnnnnna ddddddddd ReReReReReReReReReReReeRRRRRRR mmommmmmmmmmmm ve Excess Biotin Reagent Using a Desalting Column

A) PDDDDDDDDDDDDDDDD------------101010101010101010101010110101001011 DDDDDDDDDDDDesesesesesesesesesesesesesesalaaalalalaalalalaa ting column preparation. •Remove the top cap and pour offfffffffffffffffffffffffffffffff ttttttttttttttttheheheheheheheeeeheheheheheeehehhe cccccccccccololololololololololololo umuuuuuuuuuuu n storage solution.

•Remememeeeememeeeeeee ove the top filter using forceps. •Cut the sealed end of the column atatattatatttatattat notch. •Put the PD-10

Desalting column into a 50 mL collection tube by using the column adapter.

Column equilibration. •Fill up the column with equilibration buffer and allow the equilibration

buffer to enter the packed bed completely. •Repeat 3 times and discard the flow-through. •Fill up the 

column a fifth time with equilibration buffer and spin down at 1000 × g for 2 minutes. •Discard the 

flow-through. Note: About 25 mL equilibration buffer should be used in total for all thhhhhhrererereereererereerr e eeeeeee steps.

Sample applicatiiiiononononononnonononononoo ......... •A•A•A•A•A•A•A•A•A•A•A•AAdddddddddddddddddd  sample (1.75-2.5 mL) slowly in the middle of the packkkkkckkkkkedddddddddddddddddd .........bebebebebebebebebebeebeddddddddddd

Elution. •PPPPPPPPPPPlalalalalalalalalalal cececececeeecececeeeeececeeee ttttttttthehehehehehehehehehehehhhhhhhehee PPPPPPPPPPPPPD-10 Desalting column into a new 50 mL collection ttttttttttubbubububububububbubbe.e.e.e.ee.e.e.e.e. ••••••••••ElElElElElElElElElElEElutututututututuututuutuu e by centrifugation

1000000000000000000000000000000000   ××××××××××× g gg g ggggggg fofofofofofoffofofofofoorrrrrrrrrrrrr 2 222222222222 minutes. •Collect .the eluate.

6. HABA Assay for Measuring the Level of Biotin Incorporation

6.1. Reagent Preparation

A) Phosphate-buffered Saline (PBS): 100 mM sodium phosphate, 150 mM sodium chloride; pH 7.2

B) HABA/Streptavidin Solution: Add 10 mg of Streptavidin and 600 μL of 10 mM HABAAAAAAA totototototototototooto 111111111119.9.9.9.9.9.99.9999.44444444444 mLmmmmmmmmmmm  of PBS. If

prepared correcttttttttttlylylylylylylylylylyy, ,,, , , ,,, thththththththhthththt eeeeeeeeeeeee AAAAAAAAAAA50055555555 of this solution will be 0.9-1.3 in a 1 cm cuvette. ThThThThThThThThThhT eeeeeeeeeee sosososososoooososooossooosoolululullulululululuululululuululuuuutitititititititititititiionoooo  is stable for two

weeks at 44444444444°C°C°C°C°C°C°C°C°CC°CCC. IfIfIfIffIfIfIfIffIf aaaaaaaaaaaaaaaaaaaa pppppppppppppprrrrrer cipitate forms in the HABA solution, it can be filteeeeeeeeeeeeeeererererererererererererererereeeedddddddddddddddd ananananananananananananaaaaaaaaa dddddddddddd tthththththhthththtttht en used

6.2. Proceddddururururururururururururururururre e eee e e e eee eee ee fofofofofofofofofofofofofofofofor rrrrrrrrrrr EsEEEE timating Biotin Incorporation

A) Procedure Option 1 –Cuvette Format
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a. Pipette 900 μL of HABA/Streptavidin solution into a 1 mL cuvette.

b. Measure the absorbance of the solution in the cuvette at 500 nm and record the value as

"A500 HABA/Streptavidin".
c. Pipette 100 μL of the biotin-labeled protein sample into a cuvette containing HABA/streptavidin and

mix thoroughly.
d. Measure the absorbance of the solution in the cuvette at 500 nm. Once the value remains constant

for more than 15 seconds, record the value as "A500 HABA/Streptavidin/Biotin". If
A500 HABA/Streptavidin/Biotin < 0.3, dilute the biotinylated protein sample and repeat the assay, but
remember to account for the dilution in during calculations.

e. Proceed to Step 6.3: Calculation of moles of Biotin per mole of protein.

B) Procedure Option 2 –Microplate Format

a. Pipette 180 μL of HABA/Streptavidin solution into a microplate well.
b. Measure the absorbance of the solution in the well at 500 nm and record the value as

"A500 HABA/Streptavidin".
c. Add 20 μL of the biotin-labeled protein sample to the well containing HABA/streptavidin and mix

thoroughly.
d. Measure the absorbance of the solution in the well at 500 nm. Once the value remains constant for

more than 15 seconds, record the value as "A500 HABA/Streptavidin/Biotin".

e. Proceed to Step 6.3: Calculation of moles of Biotin per mole of protein.

6.3. Calculations for Moles of Biotin per Mole of Protein 

A) These calculations are based on the Beer Lambert Law (Beer’s Law): Aλ = ελbC

Where:

A is the absorbance of the sample at a particular wavelength (λ). The wavelength for the HABA assay is

500nm. There are no units for absorbance.

ε is the absorptivity or extinction coefficient at the wavelength (λ). For HABA/Streptavidin samples at

500 nm, pH 7.0 extinction coefficient is equal to 34000 M-1cm-1.

b is the cell path length expressed in centimeters (cm). A 10 mm square cuvette has a path length of

1.0 cm. Using the recommended microplate format volumes, the path length is typically 0.5 cm.

C is the concentration of the sample expressed in molarity (= mol/L = mmol/mL).

B) The values needed for calculating the number of moles of biotin per mole of protein or sample are as

follows:

a. Concentration of the protein or sample used, expressed as mg/mL

b. Molecular weight (MW) of the protein, expressed as grams per mole (e.g., HRP = 40000;

IgG =150000)

c. Absorbance at 500 nm for HABA/Streptavidin Solution (A500 H\S)

Protocol

Tel: +1-832-696-8203; Fax: +1-832-641-3177
http://www.apexbt.com/; Email: sales@apexbt.com.

a. Pipette 900 μL of HABA/Streptavidin solution into a 1 mL cuvette.

b. Measure the absorbance of the solution in the cuvette at 500 nm and record the value as

"A500 HABA/Streptavavvavavavavavavaavididdidididddididdddin".
c. Pipette 100 μL LLL ofofofofofofofofofofof tttttttttthehehehehehehehehehee bbbbbbbbbbbbbbioioioioioiooioioiioi tin-labeled protein sample into a cuvette containing HAAAAAAAAAAAABABABABABABABAABAABABAABA////////////ststststststststststtststrererererererererereererer pppptpppp avidin and

mix thorrrrrrrrrrououououououououououououghghghghghghghghghghghhlylyylyylylylylylylylylylylylylylylyyy...........
d. Meeeeeasaaaaaaaaaaaaaaa ururururururururururre e e e e eeeee thththththththththththththeeeeeeeeeeeee absorbance of the solution in the cuvette at 500 nm. OOOOOOOOOOOOnccccccccnccnnnnnnnnnnnn eeeeeeeeeee thththththththththhtthhee e e e e ee eeeeee vavavavavavvvavvavv lue remains constant

fofofoofoofoooofoooooorrrrrrrrrrrrrrrrr momomomomomomomomomomomomomomomom rererererererereere than 15 seconds, record the value as "A500 HABA/Streptaaaaaaaaaaaaaaaaaaavivivivivivivivivivivvivivivivivv didididididididididididididdididdid n/n/nnnn//////nnn/nnnn/nnn/n BBBBBBBBBBBiotin". If
A500 HABA/Streptavidin/Biotin < 0.3, dilute the biotinylated protein sample and repeat the assay, butyy
remember to account for the dilution in during calculations.

e. Proceed to Step 6.3: Calculation of moles of Biotin per mole of protein.

B) Procedure Option 2 –Microplate Format

a. Pipette 180 μL of HABA/Streptavidin solution into a microplate well.
b. Measure the absorbance of the solution in the well at 500 nm and record the value as

"A500 HABA/Strrrrrrrrrepepepepepepepeppepepee tatatatatatatatatatavivivivivvivivivivv diddddd n".
c. Add 20 μμμμμμμμμμL LL LL L LL L offfffffffofoffoffffof tttttttttthehehehehehehehehhehehee bbbbbbbbbbbbbbioioioioioioioioioioioootin-labeled protein sample to the well containing HABA/strrrrrrrrrrrepepeppepepeeeppepeeeptatatatatatatatataatattttttt vivivivivivivvivivviv dididididididididididididinnnnnnnnnnnnnn and mix

thorrrrrrrrouououououououououuughghghghghghghghghghgghghg lylylylylyylyylyylyyy........
d. MeMeMeMMeMeMeMeMeMeMeMeMeMeMeMeMeMM asasasasasasasassasaaaasaaaaaaaa urururururururururururrureeeeee eeeeee ttthttt e absorbance of the solution in the well at 500 nm. Onceeee thththththththththththhththththeeeee eeeee e ee e vavavavavavavavavavaavav lululululululululululuuuue eeeeeeeee remains constant for

momomomomomomomomomomomomomomommore than 15 seconds, record the value as "A500 HABA/Streptavidin///////////////BiBiBiBiBiBiBiBiBiBiBiBiBiBiBBiBB ototototototototototototototototiiiiiniii ".

e. Proceed to Step 6.3: Calculation of moles of Biotin per mole of protein.

6.3. Calculations for Moles of Biotin per Mole of Protein

A) These calculations are based on the Beer Lambert Law (Beer’s Law): Aλ = ελbC

Where:

A is the absorbance ofoffofofofoffffoo tttttttttttheh  sample at a particular wavelength (λ). The wavelength forrrrrrrrrr ttttttttttttthehehehehehehehehehehhe HHHHHHHHHHABABABABABABABABABBABABBABA assay is

500nm. There arereeereeeeeeeeeeee nnnnnnnnnnnno o ooo oooooooo unununununununununununnunitititititititititiits for absorbance.

ε is the aaaaaaaaaaabsbsbsbsbsbsbsbsbsbsoroorororrororororororptptptptptptptptptptptptivivivivivivvivivivivivvititititititititititititty or extinction coefficient at the wavelength (λ). For r r r r HAHAHAHAHAHAHAHAHAHAHAHAHAHHHAH BABABABABABABABABABABABA/S/S/S/S/S/S/S/S/S/S/SStrtrtrtrtrtrtrtrtrtrtrtrtrrepeeeeeeeeee tavidin samples at

500000000000000000 nmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmnmm, ,,, , ,, , ,,, ,,, pHpHpHpHpHpHpHpHpHpHpHpHHpH 7.0 extinction coefficient is equal to 34000 M-1cm-1.

b is the cell path length expressed in centimeters (cm). A 10 mm square cuvette has a path length of

1.0 cm. Using the recommended microplate format volumes, the path length is typically 0.5 cm.

C is the concentration of the sample expressed in molarity (= mol/L = mmol/mL).

B) The values needed for calculating the number of moles of biotin per mole of protein or ssssssssssamamamamamamamamammample are as

follows:

a. Concentrtrtrtrtrtrtrtrtrtrtrtratattatatatttta ioioioioioioioioioooiiiii nnnnnnnnnnnn ofofofofofofofofofofofooof ttttttttttthehhhhhhh protein or sample used, expressed as Lmg/mL

b. MoMooMoMoMoMoMoMoM leleleleleleleeeeecucucucucucucucucucculalalalalalalaalalaalaar r rr r r r r r rrr wwwwwwewwwww ight (MW) of the protein, expressed as grams per momomomomomomommomomomomomomomommom leleleleleleleleleleleleleleleleleee ((((((((((e.e.e.e.e.e.e.e.e.e.e.ee g.ggg , HRP = 40000;

IgIgIgIgIgIgIgIgIgIggIgIgIggIIggI GGGGGGGGGGGGGGGGGGGGGGG =1======== 50000)

c. Absorbance at 500 nm for HABA/Streptavidin Solution (A500 H\S)
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d. Absorbance at 500 nm for HABA/Streptavidin/Biotin reaction mixture (A500 H\S\B)

e. Dilution factor, if the sample is diluted before adding it to the HABA/Streptavidin Solution

C) Calculations for Moles of Biotin per Mole of Protein

a. Calculation #1 is for the concentration of biotinylated protein in mmol/mL (before any dilution for

the assay procedure):

mmol protein/mL = = Calc#1

b. Calculation #2 is for the change in absorbance at 500 nm:

Cuvette: ΔA500 = (0.9* × A500 H\S) – (A500 H\S\B) = Calc#2 

Microplate: ΔA500 = (A500 H\S) – (A500 H\S\B) = Calc#2 

*Note: The cuvette format requires the 0.9 correction factor to adjust for dilution of the H\S Solution by the 

biotinylated protein sample. 

c. Calculation #3 is for the concentration of biotin in mmol per mL of reaction mixture:

= = = Calc#3*

* Note: b is the light path length (cm) of the sample. Use b = 1 with the cuvette format. Use b = 0.5 with the microplate 

format when using a standard 96-well plate and the volumes specified in the procedure. 

d. Calculation #4 is for the mmol of biotin per mmol of protein:

= = 

= 

*Note: The original biotinylated protein sample was diluted 10-fold in the reaction mixture. Therefore, a multiplier of 10

is used in this step to convert the biotin concentration in the reaction mixture to the biotin concentration in the 

original sample. Calculation #4 yields the biotin: protein molar ratio (average # of biotin molecules per protein 

molecule). 

D) Example HABA Assay calculation: In this example, the labeled protein is IgG (MW 150000) at 0.69 mg/mL.

The absorbance measurements were A500 H\S = 0.904 and A500 H\S\B = 0.771

#1  mmol protein/mL = = 4.6 × 10-6

#2 ΔA500 = (0.9 × 0.904) – 0.771 = 0.0426
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d. Absorbance at 500 nm for HABA/Streptavidin/Biotin reaction mixture (A500 H\S\B)

e. Dilution factor, if the sample is diluted before adding it to the HABA/Streptavidin Solution

C) Calculations for Molessssssssss ooooooooof f fff f f ffff BBBiBBBBBBBB otin per Mole of Protein

a. Calculatioooooooonnnnnnnnnnn #1#1#1#1#1###1###1##1###### iiiiiiiiiiiisssssssssssssssss fofofofofofofoofofofofoor rrrrrrrrrrr tthtttt e concentration of biotinylated protein in mmol/mL LL L LL L (b(b(b(b(b(b(b(b(b(b(befefefefefefefeeeeeeeee oooorororororororororororooooo e ee e e e e eee e ananananananaananananaa y dilution for

the asasasasasassssssasasasasasasasasasasay y y y y y yy y yy yy prprprprprprprprprprprprprp oocococoocoococooooo edure):

mmol protein/mL = =============== CaCCCCCCCCCCCCCCCC lc#1

b. Calculation #2 is for the change in absorbance at 500 nm:

Cuvette: ΔA500 = (0.9* × A500 H\S) – (A500 H\S\B) = Calc#2

Microplate: ΔA500 = (A500 H\S) – (A500 H\S\B) = Calc#2

*Note: The cuuveveveveveveeveveveeveetttttttttttttttttttte e eee e e eee fofofofofofofofofofofof rmmrmrmrmrmrmrmrmrmrmmmat requires the 0.9 correction factor to adjust for dilution of the H\S SooooooooSooluululululuuluuuull titititititittitititionononononnononononn bbbbbbbbbbbby yyyyyyyyyyy the 

bibibibibibibibibbiib ototototootooototoooooooottinininininnnninininnnnylylylylylylylyylylyyyyyyyy atatatatatatatatatatattta edededededededededdededee  protein sample.

c. CaCCaCaCaCCaCCaCaCaCaCaCaCCC lclclclclcllcllclcccululululululululluluuu atatatatatatatattatatattioioioioioioioioioiooioioon #3 is for the concentration of biotin in mmol per mL of rrrrreaeaeaeaeaeaeaeaeaeaeaaeaeaeactctttttttttctcccctccccccc ioioioiooiooioiooonnnnnnnnnnnn mimimimimimimimimimimimimim xxxxtxxxxxx ure:

= = = Calc#3*

* Note: b is the light path length (cm) of the sample. Use b = 1 with the cuvette format. Use b = 0.5 with the microplate 

format when using a standard 96-well plate and the volumes specified in the procedure.

d. Calculation #4 is for the mmol of biotin per mmol of protein:

= =

=======

****************NoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNooNotetetetetetetetetetetetetetetetete:::::::: ThTTTTTTTTTT e original biotinylated protein sample was diluted 10-fold in the reactiiiiiiion mixture. Therefore, a multiplier of 10

is used in this step to convert the biotin concentration in the reaction mixture to the biotin concentration in the 

original sample. Calculation #4 yields the biotin: protein molar ratio (average # of biotin molecules per protein 

molecule).

D) Example HABA Assay calculation: In this example, the labeled protein is IgG (MW 15000000)0)0)0)0)000)0)0) at 0.69 mg/mL.

The absorbance measususususussususs rerrrrrrrrr ments were A500 H\S = 0.904 and A500 H\S\B = 0.771

#1 mmol proooooooooteteteteteteteteteeinininininnininininin//////////////////mLmLmLmLmLmLmLmLmLmLLmLmLmLmLmLmmLmLmLL =========== = 4.6 × 10-6

#2 ΔAAAAAAAAAAAAAAAA500500500500500500500505005005005005005005000 =============== (0.9 × 0.904) – 0.771 = 0.0426
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#3 = = 1.25 × 10-6

#4 = = = 2.72 Biotin molecules per IgG molecule

7. Troubleshooting the HABA Assay

Problem Cause Solution 

ΔA500 in HABA 

assay is ≤ 0 

The protein sample has no or a low level 
of biotinylation because of limited 
accessible functional groups on the protein. 

Repeat biotinylation with alternative chemistry 
(e.g., sulfhydryl-reactive) or use a higher molar 
ratio of biotinylation reagent. 

Incomplete mixing of reagent. 
Completely solubilize and mix 
HABA/Streptavidin before diluting. 

Particles in sample contribute to 

absorbance. 
Filter protein sample to remove particles. 

High  levels 

of biotin 
Nonreacted biotin was not removed. 

Dialyze or desalt sample before performing the 

assay. 
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#3 = = 1.25 × 10-6

#4 = = = 2.72 Biotin molecules per IgG GG GGGGG momomomomomomomomomommomoleleleleleleleleleeelecucucucucucucucucucucucule

7. Troubleshohohooohohohohohohohohoohoohootototototototototototoototototinininininininininniiiiiiiiiniii gggggggggggg thththtththththththttht e HABA Assay

Problem Cause Solution

ΔA500 in HABA

assay is ≤ 0

The protein sample has no or a low level 
of biotinylation because of limited 
accessible functional groups on the protein.

Repeat biotinylation with alternative chemistry 
(e.g., sulfhydryl-reactive) or use a higher molar
ratio of biotinylation reagent.

Incomplete mixing of reagent.
Completely solubilize and mix
HABA/Streptavidin before diluting.

Particles ssssss ininininininininnnn ssssssssssamamamamamamamamamamma ple contribute to 

abbbbbbbbbbbsososososososososoos rbrbrbrbrbrbrbrbrrbanananananananananannaanaaaaaancecececececececececececece.
Filter protein sample to remomomomomomomomomoommovevevevevevevevevevevev pppppppppppppararararararararararraartititititititititititt cles.

High  leveeeelslslsslslslsslsls  

of biotin
NNoNoNNoNNoNoNNNoNNN nreacted biotin was not removed.

Dialyze or desallllllllllttttttttt sasaaaaaaaassssssssssss mpmpmpmpmpmpmpmpmpmpmpmppleleleleleleleleleleee bebebebebebebebebebbebeb fore performing the

assay.
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