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ab218260 
Oligonucleotide 
Conjugation Kit

For the covalent conjugation of antibodies to oligonucleotides.

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

The Oligonucleotide Conjugation Kit (ab218260) enables the easy 
and efficient generation of antibody-oligonucleotide conjugates in 
less than 2 hours.  The kit can be used to generate conjugates of 
different ratios of antibody: oligonucleotide. It also includes positive 
controls that allow the user to confirm that the conjugation 
chemistry has worked correctly. 
This kit can be used to conjugate antibodies to single-stranded 
oligonucleotides that are 10-120 bases long or to double-stranded 
oligonucleotides that are up to 80 bases long. The oligonucleotide 
should be synthesized to include a terminal amine group. 
The 1 test kit includes reagents for 1 conjugation of 100 μg of 
antibody and 1 control. 
The 3 test kit includes reagents for 3 conjugations of 100 μg of 
antibody and 1 control. 
As expected for any chemical conjugation reaction, the 
concentration and buffer formulation of the oligonucleotide and 
the antibody need to fall within certain parameters, as detailed in 
this booklet. 
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2. Protocol Summary

Activate oligonucleotide and antibody

Desalt activated oligonucleotide and antibody

Conjugate antibody-and oligonucleotide

Purify antibody – oligonucleotide conjugate

Optimize antibody: Oligonucleotide ratio (optional)
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3. Precautions

Please read these instructions carefully prior to beginning the 
conjugation.

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

 We understand that, occasionally, experimental protocols might 
need to be modified to meet unique experimental 
circumstances. However, we cannot guarantee the 
performance of the product outside the conditions detailed in 
this protocol booklet.

 Reagents should be treated as possible mutagens and should 
be handled with care and disposed of properly. Please review 
the Safety Datasheet (SDS) provided with the product for 
information on the specific components.

 Observe good laboratory practices. Gloves, lab coat, and 
protective eyewear should always be worn. Never pipette by 
mouth. Do not eat, drink or smoke in the laboratory areas.

 All biological materials should be treated as potentially 
hazardous and handled as such. They should be disposed of in 
accordance with established safety procedures.

4. Storage and Stability

Store kit at 4°C immediately upon receipt.
Refer to list of materials supplied for storage conditions of individual 
components. Observe the storage conditions for individual 
prepared components in the Materials Supplied section.
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5. Limitations

 Kit intended for research use only. Not for use in diagnostic 
procedures.

 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.

6. Materials Supplied

Quantity

Item

1 Test 3 Tests

Storage 
Condition 

Oligonucleotide Activation 
Reagent 2 Vials 4 Vials 4°C

Antibody Activation Reagent 2 Vials* 4 Vials** 4°C

Oligonucleotide Control 1 Vial 1 Vial 4°C

Antibody Control 1 Vial 1 Vial 4°C

Separating Columns 4 Units 8 Units RT

Wash Buffer 80 mL 160 mL 4°C

Conjugate Clean Up Reagent 1 Unit 1 Unit RT

Antibody Suspension Buffer 1 Vial 1 Vials 4°C

*(1 reaction + 1 control)
**(3 reaction + 1 control) 



ab218260 Oligonucleotide Conjugation Kit 5

7. Materials Required, Not Supplied

These materials are not included in the kit, but will be required to 
successfully perform this assay:
 Microcentrifuge tubes (0.5 or 1.5 mL)
 Microcentrifuge
 2X gel loading buffer
 4-12% gradient SDS-PAGE gel 
 Gel electrophoresis equipment 
 Buffers for reducing SDS PAGE 
 Coomassie stain and destain

8. Technical Hints

 Avoid foaming or bubbles when mixing or reconstituting 
components.

 Avoid cross contamination of samples or reagents by changing 
tips between sample, standard and reagent additions.

 All samples should be mixed thoroughly and gently.
 Avoid multiple freeze/thaw of samples.
 When generating positive control samples, it is advisable to 

change pipette tips after each step.
 Before using the kit, spin tubes at low speed to bring down any 

solution on the tube walls to the bottom of tubes.
 This kit is sold based on number of tests.  A ‘test’ simply refers to a 

single conjugation.  Review the protocol completely to confirm 
this kit meets your requirements.  Please contact our Technical 
Support staff with any questions.
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9. Sample Preparation

For any chemical conjugation reaction to be successful, it is 
important to avoid reactive groups in buffers that could interfere 
with the reaction. The buffer formulation of both the oligonucleotide 
and the antibody must be reviewed, and altered if required, based 
on the guidelines below. 

9.1 Pre-conjugation considerations for oligonucleotide 

 This kit can be used to conjugate both single- and double-
stranded oligonucleotides. A single-stranded oligonucleotide 
must be 10-120 bases long and contain a terminal amine group, 
which must be added during synthesis. (All commercial 
oligonucleotide suppliers offer this modification.) The efficiency 
of conjugation is slightly higher with 5’aminated 
oligonucleotides. Double-stranded oligonucleotides can be up 
to 80 bases in length but only one end should be aminated. 

 The oligonucleotide must be purified by HPLC. Its concentration 
should be 60-100μM in a minimum of 100 μL of a suitable buffer 
(see below). If the oligonucleotide concentration is greater than 
100 μM, dilute to 100 μm in Wash Buffer. For formulations outside 
these recommendations, contact our Technical Support Team 
for advice. 

 The purified oligonucleotide should be in an amine-free (ideally, 
phosphate) buffer, pH 6-8.   

 Common non-buffering salts (e.g. sodium chloride), chelating 
agents (e.g. EDTA) and sugars have no effect on conjugation 
efficiency. 

 Glycerol up to 50% has no effect on conjugation efficiency. 
 Sodium azide, BSA and gelatin have no effect at concentrations 

below 0.1% if only one of these buffer components is present. If 
found in combination with additional compounds that are not 
recommended above a certain concentration, the conjugation 
reaction may be affected. 

 Nucleophilic buffer components such as primary amines (e.g. 
amino acids, ethanolamine or Tris) and thiols (e.g. 
mercaptoethanol, DTT) should be avoided. Thimerosal 
(thiomersal, Merthiolate) should also be avoided. 
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9.2 Pre-conjugation considerations for antibody 

 This kit has been designed to conjugate 100 μg of antibody per 
reaction. The antibody must be purified and at a concentration 
of 1 mg/mL in 100 μL of a suitable buffer (see below). Higher 
antibody concentrations should be diluted to 1 mg/mL with 
Wash Buffer. For antibody formulations outside these 
recommendations, contact our Technical Support Team for 
advice. 

 The purified antibody should be in an amine-free (ideally, 
phosphate) buffer, pH 7-9.   

 Common non-buffering salts (e.g. sodium chloride), chelating 
agents (e.g. EDTA) and sugars have no effect on conjugation 
efficiency. 

 Glycerol up to 50% has no effect on conjugation efficiency. 
 Sodium azide, BSA and gelatin have no effect at concentrations 

below 0.1% if only one of these buffer components is present. If 
found in combination with additional compounds that are not 
recommended above a certain concentration, the conjugation 
reaction may be affected. 

 Nucleophilic buffer components such as primary amines (e.g. 
amino acids, ethanolamine) and thiols (e.g. mercaptoethanol, 
DTT) should be avoided. Thimerosal (thiomersal, Merthiolate) 
should also be avoided. The reaction will not be affected by Tris 
<20 mM. 
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9.3 Summary of Buffer Considerations

Buffer component Oligonucleotid
e buffer

Antibody 
buffer

pH 6-8 7-9

Amine free buffer (ideally 
phosphate buffer) YES YES

Non-buffering salts (e.g. 
sodium chloride) YES YES

Chelating agents (e.g. EDTA) YES YES

Sugars YES YES

Glycerol <50% <50%

Thiomersal (Thimerosal, 
Methiolate) NO NO

Sodium Azide* <0.1% <0.1%

BSA* <0.1% <0.1%

Gelatin* <0.1% <0.1%

Tris NO <20 mM

Glycine NO NO

Primary amines NO NO

Thiols
(e.g. mercaptoethanol or DTT)

NO NO

Note: *Individually, the concentrations shown for these 
components should not affect the reaction. However, in 
combination with other compounds that are not recommended 
above a certain concentration, the reaction may be affected.
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10.Assay Procedure 

10.1 Oligonucleotide Activation 
Add 100 μL of the oligonucleotide to the Oligonucleotide Activation 
Reagent vial. Mix gently and incubate for 30 minutes at room 
temperature. Proceed to 10.2 during the incubation. 

10.2 Antibody Activation
Add 100 μL of the antibody (at 1 mg/mL concentration) to the 
Antibody Activation Reagent vial. Mix gently and incubate for 
30 minutes at room temperature. Proceed to 10.3 during the 
incubation. 

10.3 Desalting of Activated Antibody and Oligonucleotide
Use one column for each sample to be desalted. Both the activated 
oligonucleotide and the activated antibody, as well as any relevant 
controls, need to be desalted in order to remove the Activation 
Reagent prior to conjugation. 

The columns are designed for single use. Discard after use. Desalt 
the activated oligonucleotide and the activated antibody as 
follows (equilibrate the Separating Columns during the incubations 
in 10.2 and 10.3. 

10.3.1 Secure each Separating Column in a vertical position. 
Remove the upper cap first. The remove the lower cap and 
allow the storage liquid to flow through the column. Discard 
the column flow-through. 

10.3.2 Equilibrate each column by adding 3 mL of Wash Buffer to 
the top of the column and allowing the liquid to flow through 
under gravity. Discard the flow-through. Repeat a further 4 
times.

10.3.3 After the 30-minute incubation for activation in 10.1 and 10.2, 
add 100 μL of activated oligonucleotide or antibody to the 
top of the column and allow the liquid to completely absorb 
into the column.

10.3.4 Add 550 μL of Wash Buffer to the top of the column. This will 
push the activated material to the bottom of the column. 
Allow this liquid to completely absorb before proceeding to 
the next step. 
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10.3.5 Place a clean microcentrifuge tube under the column. Elute 
the activated oligonucleotide or antibody by adding 300 μL 
of Wash Buffer to the top of the column.

10.3.6 Collect the eluate from the column. This column eluate 
contains activated oligonucleotide or antibody that is ready 
for use in conjugation. 

10.4 Storage of Activated Oligonucleotide/Antibody material

10.4.1 Oligonucleotide and Control Oligonucleotide
The activated oligonucleotide can be stored at room 
temperature for up to 8 hours. For long-term storage of up to 
12 months, storage at -20°C is recommended.

10.4.2 Antibody and Control antibody
The activated antibody should be stored on ice and used 
within 2 hours. The activated antibody is not stable enough 
for long-term storage.

10.5 Generation of Purified Antibody-Oligonucleotide Conjugate

This kit can be used to generate antibody- oligonucleotide 
conjugates with a range of antibody: oligonucleotide ratios. Simply 
add different amounts of oligonucleotide to the antibody, as 
described in the table below. The preferred ratio will depend upon 
the experiment that the conjugate will be used in, and may need to 
be determined experimentally (see 10.6).
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10.5.1 Add 300 μL of activated antibody to the appropriate volume 
of activated oligonucleotide and Wash Buffer as shown in 
the table below.

Volume of 
activated antibody 

(μL)

Volume of activated 
oligonucleotides (μL)

Volume of 
Wash Buffer 

(μL)

Antibody: 
oligonucleotide 

ratio

300 300 0 1:15

300 200 100 1:10

300 100 200 1:5

300 60 240 1:3

300 20 280 1:1

Note: The antibody: oligonucleotide ratio is an average since a 
population of labeled antibodies will be produced following the 
conjugation reaction. Each antibody will not have exactly the same 
number of oligonucleotides bound to it. For example, when using a 
1:1 ratio some unlabeled antibody molecules may be present while 
other antibody molecules may carry >1 label.

10.5.2 Mix and incubate at room temperature for 1 hour. 
Conjugations can also be incubated overnight at room 
temperature with no adverse effect.

10.5.3 Your conjugate is now ready for use. You may also purify the 
conjugate to remove any unbound oligonucleotides if this is 
required for your application (see 10.7).

10.5.4 Any unused activated oligonucleotide may be stored at -
 20°C.
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10.6 Optimization of the Antibody: Oligonucleotide ratio

To test which antibody: oligonucleotide ratio is most suitable for the 
experiment that you will use the conjugate in, reduce the volume of 
antibody used and run several experiments using different ratios.

10.6.1 Mix together the volumes of antibody, oligonucleotide and 
Wash Buffer as shown in the table below.

Volume of 
activated antibody 

(μL)

Volume of activated 
oligonucleotide (μL)

Volume of 
Wash Buffer 

(μL)

Antibody: 
oligonucleotide 

ratio

75 75 0 1:15

75 50 25 1:10

75 25 50 1:5

75 5 70 1:1

10.6.2 Follow steps 10.5.2-10.5.4. 

10.7 Conjugate Purification

Purification of 600 μL of conjugate
10.7.1 Warm the Conjugate Clean Up Reagent by placing the tube 

in warm water (below 40°C) for 10 minutes and mixing 
regularly. If the sample does not dissolve completely, spin the 
sample in a bench top microcentrifuge at 13,000 g for 
1 minute, and use the supernatant. 

10.7.2 Add 600 μL of Conjugate Clean Up Reagent to the antibody- 
oligonucleotide mixture, mix and incubate at room 
temperature or on ice for 20 minutes. 

10.7.3 Centrifuge in a bench top microcentrifuge for 5 minutes at 
15,000 g. Position the tube in the microcentrifuge such that 
you know where your pellet will be located. The required 
spinning time will vary depending on buffer composition and 
speed (which should not exceed 15,000 g). 

10.7.4 Gently remove the tube from the microcentrifuge, taking 
care not to dislodge the small pellet at the bottom of the 
tube. If no pellet is seen add another 1/10 volume of 
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10.7.5 Conjugate Clean Up Reagent, mix well, incubate on ice for a 
further 10 minutes and centrifuge as described in 10.7.3. If 
using a protein other than an antibody and no pellet is seen, 
add another 600 μL of Conjugate Clean Up Reagent, mix 
well, incubate on ice for a further 10 minutes and centrifuge 
as described in 10.7.3.

10.7.6 Carefully remove the supernatant and store until efficient 
precipitation has been confirmed. 

10.7.7 Add 100 μL of the Antibody Suspension Buffer to the pellet 
and mix gently. 

10.7.8 The antibody-oligonucleotide conjugate is now ready to use. 

Purification of 150 μL of conjugate: 
Note: As the amount of material being handled is very small, 
purification of this amount of conjugate is technically much more 
demanding due to the small size of the pellet that is formed. 50 μg 
of antibody is the lower limit for seeing a clearly visible pellet. 

10.7.9 Warm the Conjugate Clean Up Reagent as described in 
10.7.1. 

10.7.10Add 150 μL of Conjugate Clean Up Reagent to 150 μL of 
antibody- oligonucleotide mixture, mix and incubate at room 
temperature or on ice for 20 minutes. 

10.7.11Centrifuge in a bench top microcentrifuge for 5 minutes at 
15,000 g. Position the microcentrifuge tube in the centrifuge 
such that you know where any pellet will be located. The 
required spinning time will vary depending on buffer 
composition and speed (which should not exceed 15,000 g). 

10.7.12Remove sample from the microcentrifuge, taking care not to 
dislodge the tiny pellet at the bottom of the tube. If no pellet 
is seen, add another 1/10 volume of Conjugate Clean Up 
Reagent, mix well, incubate on ice for a further 10 minutes 
and centrifuge as described in 10.7.10. If using a protein other 
than an antibody and no pellet is seen, add another 150 μL 
of Conjugate Clean Up Reagent, mix well, incubate on ice 
for a further 10 minutes and centrifuge as described in 
10.7.10. 

10.7.13Carefully remove the supernatant and store until efficient 
precipitation has been confirmed. 

10.7.14Add 50 μL of Antibody Suspension Buffer to the pellet and mix 
gently. 
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10.7.15The antibody-oligonucleotide conjugate is now ready to use.
10.8 Use of Oligonucleotide Control and Antibody Control 

(optional)

Each kit includes a lyophilized oligonucleotide control (a 30 base 
oligonucleotide with a 5’ terminal amine) and a lyophilized antibody 
control (rabbit IgG) for optional use as positive controls to confirm 
that the conjugation chemistry is working optimally.

10.8.1 Activation of Oligonucleotide Control and Antibody Control
10.8.1.1 Add 100 μL of Wash Buffer per vial to the Oligonucleotide 

Control and the Antibody Control and mix gently. 
10.8.1.2 Add the 100 μL of Oligonucleotide Control to a vial of 

Oligonucleotide Activation Reagent. Mix and incubate at 
room temperature for 30 minutes. Proceed to 10.8.1.3 during 
the incubation. 

10.8.1.3 Add the 100 μL of Antibody Control to a vial of Antibody 
Activation Reagent. Mix and incubate at room temperature 
for 30 minutes. Perform steps 10.3 and 10.4. 
 

Note: You will require two columns for step 10.3 –one for the 
oligonucleotide control and one for the antibody control.

This kit can be used to generate a control antibody/oligonucleotide 
conjugate with a range of different antibody: oligonucleotide ratios. 
This can be achieved simply by adding different amounts of 
oligonucleotide to the antibody as shown in the table below. The 
preferred ratio will be the one used to generate your own 
antibody/oligonucleotide conjugate.

10.8.2 Generation of Control Antibody-Oligonucleotide Conjugate  

This kit can be used to generate control antibody-oligonucleotide 
conjugates with a range of different antibody: oligonucleotide 
ratios. Simply add different amounts of activated Oligonucleotide 
Control to the activated Antibody Control, as shown in the table 
below. 
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10.8.2.1 Add 300 μL of activated Antibody Control to the 
appropriate volume of activated Oligonucleotide and 
Wash Buffer as shown in the table below.

Volume of 
activated antibody 

(μL)

Volume of 
activated 

oligonucleotide 
(μL)

Volume of 
Wash Buffer 

(μL)

Antibody: 
oligonucleotide 

ratio

300 300 0 1:15

300 200 100 1:10

300 100 200 1:5

300 60 240 1:3

300 20 280 1:1

Note: The antibody: oligonucleotide ratio is only an average as a 
population of labeled antibodies will be produced following the 
conjugation reaction. Each antibody will not have exactly the same 
number of oligonucleotides bound to it. When using a 1:1 ratio, 
some unlabeled antibody may be present.

10.8.2.2 Mix and incubate at room temperature for 1 hour. 
Conjugations can also be incubated overnight with no 
adverse effect. 

10.8.2.3 Your conjugate is now ready for use. You may also purify the 
conjugate to remove any unbound oligonucleotide if this is 
required for your application (see10.7). 

10.8.2.4 Any unused activated oligonucleotide may be stored at       
-20°C.

10.9 Analysis of the Antibody-Oligonucleotide Conjugate

10.9.1 The antibody-oligonucleotide conjugates can be analysed in 
a number of ways. The best method to confirm conjugation is 
a positive result in the experiment that the conjugated will be 
used in. Alternatively, the conjugates can be analysed using 
gel electrophoresis. 

10.9.2 A small amount (5 -10 μg) of the conjugate can be run on a 
reducing SDS-PAGE gel. Mix the conjugate sample with 2X
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10.9.3  gel loading buffer (not supplied) and heat at 100°C for 5 
minutes. 

10.9.4 Cool the sample then load onto a reducing SDS-PAGE gel. A 
4 to 12% gradient gel is recommended for best results. Run 
the gel under reducing conditions and stain for protein using 
Coomassie Blue stain or a suitable equivalent. After 
destaining, the gel can be analyzed for the presence of 
antibody-oligonucleotide conjugates. A typical gel image for 
IgG is shown below.

Figure 1. Oligonucleotide Conjugation Kit (ab218260) Reducing SDS-PAGE gel after 
oligonucleotide conjugation. 

Note: IgG consists of two heavy and two light chains. Not all of 
these chains will be attached to an oligonucleotide. There will be a 
number of unlabelled heavy and light antibody chains even within 
an excellent conjugate. This is especially true for low ratio 
conjugates. 

Note: Antibody chains attached to oligonucleotides may not stain 
as efficiently as unlabelled antibody chains. The gel images should 
therefore be considered as qualitative rather than quantitative. 
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Note: The size of the shift in the heavy chain will depend on the size 
of the oligonucleotide to which it has been conjugated. Larger 
oligonucleotides will generate a larger band shift and vice versa. 
The oligonucleotide type used in the example above is a 30mer. 

Note: Other antibody subtypes, such as IgM, will generate a 
different banding pattern on the gel.
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11.Frequently Asked Questions

11.1 What buffer should my oligonucleotide be in?
Suitable buffers must be between pH 6 and pH 8. The buffer must 
not contain primary amine groups. Additives such as BSA and azide 
should be avoided. Ideally the oligonucleotide will be dissolved in a 
phosphate buffer pH 7.

11.2 What size and modifications should my oligonucleotide have?
The oligonucleotide must be between 20 and 120 base pairs in 
length and contain a terminal amine group, which must be added 
during synthesis. All commercial oligonucleotide suppliers offer this 
modification. The efficiency of conjugation is slightly higher with 
5’aminated oligonucleotide.

11.3 How pure should my oligonucleotide be, and at what 
concentration?

The oligonucleotide must be HPLC purified and be 60-100 µM (high) 
concentration and be in 100 µL of a suitable buffer. If the 
oligonucleotides concentration is greater than 100 µM, dilute to 
100 µM in Wash Buffer.

11.4 What buffer should my antibody be in?
Suitable buffers must be between pH 7 and pH 9. The buffer must 
not contain primary amine groups. Additives such as BSA and azide 
should be avoided. Ideally the antibody will be dissolved in a 
phosphate buffer pH 7.

11.5 What are the other requirements for my antibody?
The antibody to be activated must be purified and at a 
concentration of 1 mg/mL. Higher antibody concentrations should 
be diluted to 1 mg/mL with Wash Buffer. With antibody 
concentrations below 1 mg/mL the antibody must be concentrated 
before use.

11.6 How much antibody will the kit conjugate?
The kit is designed to activate 100 µg of antibody in 100 µL of a 
suitable buffer. Conjugation efficiency is about 95-100%.
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11.7 How do I store my new antibody/oligonucleotide conjugate?
The long term stability of the antibody-oligonucleotide conjugate 
will depend on many factors, including the antibody and 
oligonucleotide themselves, the storage temperature and storage 
conditions.
In order to maximize stability, we would recommend storing the 
conjugate in a form that is as concentrated as possible and at a low 
temperature. We would suggest checking with the antibody and 
oligonucleotide manufacturers if their products can be stored in 50% 
glycerol at - 20°C – you should be able to store most conjugates in 
these conditions, as long as the they are compatible with the 
unconjugated antibody and oligonucleotide. If it is appropriate for 
your reagents and subsequent experiments, the addition of 
preservatives may also be helpful.
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12.Notes
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