Applicable to the following formats:
Ref No 030001186 – 1 reaction for 1x100 µg labeled antibody
Ref No 030001187 - 3 reactions for 3x100 µg labeled antibody
Ref No 030001188 - 5 reactions for 5x100 µg labeled antibody

OligoLink Antibody kits are thought to easily modify your antibodies with oligonucleotides with
length varying between 10 and 100 mer. After oligonucleotide linking, antibodies are ready to be
used in a broad range of applications such as ImmunoPCR, flow cytometry, western blotting,
ELISA, etc.
Typically, a total amount of highly purified antibody-oligonucleotide conjugate and ready-to-use
are around 70-90 µg. Yield could vary depending on the specific antibody and oligonucleotide
length. Final conjugate concentrations typically range from 0.1-0.5 mg/mL.
The following scheme summarize the overall modification process that takes approx. 1 h and
consists in three steps: i) oligonucleotide reduction (hands on time approx. 15 min) ii) antibody
modification step (hands on time approx. 5 min) and iii) antibody purification step (hands on
time approx. 20 min).
* See our quick protocol to have a look to the overall process (next page)
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1, 3 or 5 vials of Spacer.
1, 3 or 5 sets of Desalting Spin Columns (in distilled water containing 0.15% Kathon

CG/ICP Biocide).










1, 3 or 5 sets of Modified Antibody Purification Columns (10% slurry in conjugation buffer
containing 20% of ethanol)
2mL microcentrifuge tubes
1, 3 or 5 sets of Oligo Reduction Columns (50% slurry in ultrapure water)
1x Conjugation Buffer 30 mL
1x Elution Buffer 10 mL
1x Reduction Buffer 1 mL
Fast Cleaning Solution, 100 µL
Thiol Quantifying Solution, 100 µL
Bovine Gamma Globulin 2 mg/mL, 50 µL

Material needed but not included on this kit:









1.5 mL polystyrene tubes.
Antibody (polyclonal or monoclonal mammalian IgG, 100 µg)
ddH2O
DMSO
100mg/mL BSA solution
5% Thimerosal
Custom 5’-SH modified oligonucleotides (at least 15 nmols per 100 µg of antibody).
DNA loading buffer (you will find a standard recipe for DNA loading buffer in Buffer
Composition Section).

Each kit is thought to modify 100 µg (1, 3 or 5 reactions) of polyclonal or monoclonal IgGs.
Antibody concentration must be 1mg/mL.
If this concentration is superior, antibody must be diluted using conjugation buffer or PBS.
If concentration is lower, use our Protein Purify&Concentrate kit (Ref 020002173) to
concentrate your antibodies.
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Kit is shipped at 4ºC and each component must be stored properly.
Spacer must be placed at -20ºC; Reduction reagent and purification columns must be placed at
4ºC; Rest of components can be kept at 22-25ºC.

Please see below a table summarizing compatible buffer conditions for antibodies starting
solution.
Ab’s BUFFER COMPOSITION
pH
Amine free buffers (MES, MOPS, PBS,
Hepes, Conjugation Buffer)
Amine containing buffers (Tris, Glycine …)

Is it OK?
Around 6.5-7.5
YES
NO. Must be removed using a purification
system (not provided)
Use our Protein Purify&Concentrate kit
(Ref 020002173)

Glycerol

NO. We recommend to remove it using a
purification column (not provided)
Use our Protein Purify&Concentrate kit
(Ref 020002173)

Thimerosal, Sodium Azide, Merthiolate,
Thiomersal

NO. Must be removed using a purification
system (not provided)
Use our Protein Purify&Concentrate kit
(Ref 020002173)

BSA, Gelatin

NO. Must be removed using a purification
system (not provided)
Use our Protein Purify&Concentrate kit
(Ref 020002173)

Nucleophilic reagents (DTT,
mercaptoethanol, ethanolamine, …)

NO. Must be removed using a purification
system (not included)
Use our Protein Purify&Concentrate kit
(Ref 020002173)
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Following protocol refers to the modification of 100 µg of antibody. If higher amounts of antibody
are needed, modification and purification steps must be adapted by using more than one
purification column for each antibody. Smaller amounts of antibody are not recommended as loss
of antibody will happen. If you need to modify different amounts of antibodies, please contact with
our Customer Support Service.
Custom oligonucleotides must be ordered containing a 5’-SH group and must be HPLC purified.
These thiol groups must be added during oligonucleotides synthesis. Most commercial
oligonucleotide suppliers offer this modification. Lyophilized oligonucleotides must be dissolved
in Conjugation Buffer (supplied) to achieve a concentration of 250 µM; if oligonucleotide
concentration is greater than this, oligonucleotide must be diluted using Conjugation Buffer.
Allow kit components to reach room temperature prior to use them. All incubation steps must be
carried out at 20-22ºC or 37ºC, as indicated. Mixing steps are crucial and must be properly
performed.









Dissolve lyophilized oligonucleotide in a suitable volume of Conjugation Buffer in order to
achieve a concentration around 250 µM. Measure DNA absorbance at 260 nm and
calculate real concentration (See section 15. How to calculate oligonucleotide
concentration?). Adjust concentration to 250 µM with Conjugation Buffer.
Take one Desalting Spin Column and re-suspend the resin in the column by vortexing.
Loosen the top cap and twist off the bottom closure.
Place the Desalting Spin Column in a new and clean 1.5 mL polystyrene tube.
Spin at 735 x g for 1 minute.
Re-hydrate the column with 250 µL of ddH2O, vortex and re-centrifuge.

Note: Use the column immediately after preparation to avoid drying out of the resin.




Place the washed Desalting Spin Column into a fresh DNase-free 1.5 mL polystyrene
tube.
Carefully and slowly apply the dissolved thiol-oligonucleotide (50-100 µL) to the top-center
of the resin leaving undisturbed.
Note: It is critical to apply the sample slowly to avoid that it runs down the sides of the resin bed.
At the same time, avoid touching the resin bed with the pipette tip.






Centrifuge the column at 735 x g for 2 minutes.
The purified oligonucleotide is collected in the bottom of the 1.5 mL microcentrifuge tube.
Proceed directly to next step.

Note: Purified oligonucleotide can be frozen and stored at this point for later modification
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Take one Oligo Reduction Column and remove top and bottom caps. Centrifuge the tube
at 3000 x g for 5 minutes, and discard flow-through. Wash column 2 times by adding 500
µL of Conjugation Buffer and discarding flow-through after centrifugation
Add 50 µL-100 µL of the purified oligonucleotide and close top and bottom caps.
Vortex the column briefly to re-suspend the gel. Incubate the solution for 1 h at 20-22ºC.
Place the column on a rotating wheel or rocker platform to keep the gel in suspension.
Remove top and bottom caps of the column.
Place the column in a new and clean 1.5 mL polystyrene tube.
Centrifuge the column at ~3000 × g for 5 minutes.
Collection tube will contain the reduced thiol-oligonucleotide.
If antibody modification will not be performed immediately, freeze the reduced and
purified oligonucleotide and store at -20ºC or below.

Optional you could characterize the reduced oligonucleotide (See Section 16. How to determine SH/DNA molar
ratio?).


Note: Oligo Reduction and desalting columns Column and columns are designed for single use. Discard after
use.

The best antibody:oligonucleotide ratio will depend upon your application and may need to be
optimized experimentally (see Optimization procedure on Section 9). This ratio could be
changed by adding different amounts of oligonucleotide to a fixed amount of antibody as shown
in the Table below.
Antibody modification protocol:




Thaw Spacer quickly just prior use and dilute in 120 µL of DMSO. Dilute 1:20 using
conjugation buffer (mix 5 µL of the Spacer with 95 µL of conjugation buffer). Discard
excess of Spacer, it must be prepared and used freshly.
Mix antibody, reduced oligonucleotide and spacer according to following table. It is
important to add each component in this order, as addition of spacer will initiate
modification reaction.

Molar ratio
Ab:
Oligonucleotide
1:20
1:10
1:5
1:2.5


Antibody
1mg/mL

Reduced
Oligonucleotide

Conjugation
Buffer 1x

Spacer

100 µL
100 µL
100 µL
100 µL

56 µL
28 µL
14 µL
7µL

30 µL
65 µL
82.5 µL
91.2 µL

14 µL
7 µL
3.5 µL
1.8 µL

Incubate for 30 min at 37ºC, with vigorous agitation. Keep 5 µL of this reaction to check
success of the modification and purification (crude sample).

Note: Excess of reduced oligonucleotide can be kept for future modifications if properly stored at -20ºC or below.



Take one purification column, and mix slurry by inverting the column 3 times. Loose upper
lid, remove white cap, and place over a 2 mL tube (provided) and centrifuge purification

Protocol OligoLink Antibody kit

9/16

v150615









column 1 min at 3000g. Discard flow-through. Wash column 3 times by adding 500 µL
of conjugation buffer and discarding flow-through after centrifugation, to remove ethanol
completely.
Close white cap and load modification reaction over the column. Close upper lid.
Incubate 15 minutes at 22-25ºC.
Loosen upper lid and remove white cap, place column on a clean new microcentrifuge
tube and centrifuge 1 min at 3000g. Save flow-through for later analysis.
Wash column 3 times with 500 µL of conjugation buffer. Each time, mix resin and buffer
by inverting column 5 times. Remove white cap, loosen upper lid and centrifuge 1 min at
3000g. Flow-throughs can be kept for later analysis.
Close white cap and add 100 µL of elution buffer, close upper lid. Incubate rocking 15
min at 22-25ºC.
Remove white cap, loosen upper lid and place column on a new clean microcentrifuge
tube (not provided). Centrifuge 1 min at 3000g and collect elute.
Antibody concentration should be determined using Bradford or similar method. Bovine
Gamma Globulin 2 mg/mL is included to be used as standard. Typical antibody recovery
is 75%.

In order to test if antibody modification was successful, load 5 µL of purified oligonucleotidemodified antibody plus 10 µL of 1.5x DNA loading buffer in a 2% agarose gel, containing a DNA
stain such as Gel Red, and run for 30 min at 8 V/cm. As controls, 1 µL of a 1:10 dilution of reduced
oligonucleotide and 5 µL of crude sample plus 10 µL of 1.5x DNA loading buffer
Visualization will show excess of oligonucleotide and oligonucleotide-modified antibody as
showed in figure 1.

Lane 1: Oligonucleotide
Lane 2: Oligonucleotide-modified antibody crude sample
Lane 3: Oligonucleotide-modified antibody purified
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Initial optimization in order to find out the best ratio ab:oligo may be needed, depending
on final application. Equivalent protocol can be used, decreasing amounts of all reagents.
Thaw Spacer quickly just prior use and dilute in 120 µL of DMSO. Dilute 1:10** using
conjugation buffer (mix 5 µL of the spacer with 45 µL of conjugation buffer). Discard
excess of Spacer, it must be prepared and used freshly.
**

Please notice dilution of Spacer in this trials is lower than in general protocol, in order to avoid pipetting of
volumes below 0.5 µL.

Molar ratio
Ab:
Oligonucleotide
1:20
1:10
1:5
1:2.5






Antibody
1mg/mL

Reduced
Oligonucleotide

Conjugation
Buffer 1x

Spacer

25 µL
25 µL
25 µL
25 µL

14 µL
7 µL
3.5µL
1.8 µL

4 µL
14.5 µL
19.7 µL
22.3 µL

7 µL
3.5 µL
1.8 µL
0.9 µL

Incubate for 30 min at 37ºC, with vigorous agitation. Keep 5 µL of this reaction to check
success of the modification and purification (crude sample).
In order to perform a quick purification of these reactions, use Fast Cleaning Solution
supplied with this kit.
Add 25 µL of Fast Cleaning Solution to each reaction and incubate 10 min in ice.
Centrifuge 10 min at 13000g and 4ºC. A visible pellet should appear, if it is not visible,
add 10 µL of Fast Cleaning Solution, and repeat incubation and centrifugation.
Remove supernatant and resuspend pellet in 50 µL of ddH2O. Antibodies are now ready
to be tested.

After purification and quantification, 0.1mg/mL BSA and 0.01% thimerosal (final concentrations,
not provided) should be added* to them to increase stability and to prevent bacterial growth.
Modified antibodies can be kept at 4ºC for up to 1 month. For long storage, antibodies must be
placed at -20ºC. Avoid freezing-thawing cycles by making working aliquots.
*Do not add BSA before protein quantification, as presence of this protein will mask real concentration of antibody
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Conjugation buffer 1x
0.01M Sodium phosphate, 0.15 M NaCl, pH 7.0
Elution Buffer 1x
1x PBS, 0.5M Imidazole
Reduction Buffer 1x
100 mM Sodium phosphate pH=8.0
Thiol Quantifying Solution
4 mg/mL of DTNP in 0.1 M Sodium phosphate pH=8
DNA Loading Buffer 6x
10 mM Tris-HCl (pH 7.6) 0.03% bromophenol blue, 60% glycerol 60 mM EDTA.

Problem

Possible Cause

Recommended Action
- Dissolve the oligo carefully in the original product vial

Initial oligo
concentration is
low

Poor or
undectectable
conjugate yield

- Confirm initial oligo concentration prior to Step1: Oligonucleotide
reduction and purification (See section 15: How to determine
oligo concentration?)

Initial oligo
purity/quality is
not adequate

- Confirm oligo SH/DNA molar ratio after to Step1:
Oligonucleotide reduction and purification (See section 16:
How to determine SH/DNA molar ratio?)

Initial antibody
concentration is
too low

- Confirm initial antibody concentration on the spectrophotometer
prior to Step 2: Antibody modification (See section 17: How to
determine antibody concentration?). If in doubt, perform a Bradford
assay.

Antibody purity is
not adequate

-If the purity of your antibody is undetermined, check its purity on
an SDS-PAGE gel PAGE prior to Step 2: Antibody modification.
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Proteins such as
BSA or gelatin
may be present in
antibody sample.

- Remove and purify the antibody sample of all protein carriers such
as BSA or gelatin prior to Step 2: Antibody modification.

Presence of nonprotein amine
contaminants

-Remove all non-protein amine contaminants such as glycine or
Tris prior to Step 2: Antibody modification using an ultracentrifugal filter or our Protein Purify&Concentrate kit (Ref
020002173)

Concentration of
the Spacer

- Make sure to thoroughly dissolve Spacer reagent before adding it
to the antibody.
- Use a calibrated pipette to ensure accuracy in small volume
additions.

Improper storage
of Spacer
reagent

- Keep and store the Spacer reagent sealed in the vial provided at
-20ºC.

Low yield during
purification of
conjugate

- Make sure to follow all the incubation times for binding and elution
of antibody-oligo conjugate.

Q1: My antibody is not an IgG, may I use OligoLink Antibody kit?
No, antibodies must be an IgG.

Q2: How stable are modified antibodies and how should I store these antibodies?
Stability depends on antibody origin. We recommend to keep antibodies frozen, however
some antibodies cannot be frozen. Presence of oligonucleotides has been studied along time and
self-life up to 3 months can be guaranteed.

Q3: What should I do if antibody concentration is not specified?
If the concentration of the IgG to be modified is not specified, you would need to quantify
your IgG by usual protein determination techniques (Bradford reaction, BCA, Abs280). If this is
not possible because antibody concentration is too low, contact antibody’s supplier and obtain at
least an approximate IgG content.
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Q4. Can I use the kit to conjugate oligonucleotides to proteins other than antibodies?
OligoLink Antibody kit was optimized to obtain antibody-oligonucleotide conjugates. If
you want to label other proteins and peptides contact our technical support team for specific
advice: http://www.nitbioconjugation.com/custom-services/bioconjugation-services

Q5. Is there a limit to the length of my oligonucleotide?
The kit is designed to conjugate oligos between 10 and 100 bases. If you want to modify
you antibody with oligonucleotides larger than 100 bases please contact our technical support
team for advice: http://www.nitbioconjugation.com/contact-us

Q6. Could I use unmodified oligonucleotides?
NO. The oligo must have a terminal thiol group. Thiol-modified oligos are synthesized by
oligo producers incorporating the thiol modification during solid-phase phosphoramidite
oligonucleotide synthesis.

Q7. Does my oligonucleotide have to be HPLC purified?
YES, as reagents or reducing agents used in oligo synthesis could interfere and inhibit
oligo labeling of your antibody.
Q8. Could I use disulfide protected thiol-modified oligonucleotides?
YES, as Step 1 (“Oligonucleotide reduction and purification”) of the OligoLink Kit
removes the disulfide protecting group.

Q9. Could I use trityl-protected thiol-modified oligonucleotides?
NO. Please contact our technical support team for specific advice.

If you need to remove low molecular weight contaminants such as azide, Tris, glycine, glycerol
or low molecular nucleophilic reagents you can use our Protein Purify&Concentrate kit (Ref
020002173) by carrying out a buffer exchange into Conjugation Buffer supplied with the kit.
If your antibody is already purified but its concentration is too low, you can also use our Protein
Purify&Concentrate kit (Ref 020002173).
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Oligonucleotides purchased from companies can be supplied both liquid and lyophilized. We
recommend to order them lyophilized as SH-groups are quite unstable. Use the following formula
to calculate the volume of ddH2O needed to resuspend lyophilized oligonucleotide to a
concentration of 1500 µM:

𝐑𝐞𝐬𝐮𝐬𝐩𝐞𝐧𝐬𝐢𝐨𝐧 𝐕𝐨𝐥𝐮𝐦𝐞 (µ𝐋) = X (nmol) × 0.7
X = nmols of oligonucleotide
Example: Customer bought 24 nmol of a 5’-SH oligonucleotide from a reference company.
24 nmol x 0.7 = 16.8 µL of ddH2O

Oligonucleotide concentration can be calculated from absorbance at 260 nm and according to
molecular weight of each specific sequence, according to this formula:

[𝑶𝒍𝒊𝒈𝒐, µ𝑴] =

𝐴𝑏𝑠 (260𝑛𝑚) 𝑠𝑎𝑚𝑝𝑙𝑒 − 𝐴𝑏𝑠 (260𝑛𝑚)𝑏𝑙𝑎𝑛𝑘
×𝑓
(𝜀 × 𝑙)

 Extinction coefficient (µM-1cm-1)
l = width of the cuvette which used to hold the solution (cm)
f =the dilution factor (if used).

In order to evaluate SH-groups concentration after oligonucleotide reduction, a reaction based on
Ellman’s determination is used. Prepare duplicates of each sample as follows:







Pipette 20 µL of Conjugation Buffer (Blank) or oligo (sample) into different wells of a
96-Well Plate. Each sample should be run in duplicates.
Add 225 µL of Reduction Buffer to each well.
Add 5 µL of Thiol Quantifying solution to each well and mix.
Incubate the plate for 15 minutes at room temperature.
Measure the absorbance at 412 nm with a plate reader.
Calculate the thiol concentration using the following formula:

[𝑺𝑯 µ𝑴] = (𝐴𝑏𝑠 (412𝑛𝑚) 𝑠𝑎𝑚𝑝𝑙𝑒 – 𝐴𝑏𝑠 (412𝑛𝑚) 𝑏𝑙𝑎𝑛𝑘) 𝑥 1050



Calculate DNA concentration as explained in Section 15 How to determine oligo
concentration?
Calculate SH/DNA molar ratio using the following formula:

𝑺𝑯/𝑫𝑵𝑨 𝒎𝒐𝒍𝒂𝒓 𝒓𝒂𝒕𝒊𝒐 =

Protocol OligoLink Antibody kit

15/16

[𝑆𝐻 µ𝑀]
[𝑜𝑙𝑖𝑔𝑜 µ𝑀]

v150615

After oligonucleotide reduction, a molar ratio of approximately 1 should be obtained (range
between 0.8 and 1.2 is ok) as each chain of oligonucleotide contains a single modification. Please,
contact our Technical Support Service if value obtained is out of this range.

Measure the OD at 280 nm of your antibody. The concentration can be calculated using the
following formula:
[𝑨𝒃, 𝒎𝒈/𝒎𝑳] =

𝐴𝑏𝑠 (280𝑛𝑚) 𝑥 𝑑𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝑥 𝐴𝑏´𝑠 𝑀𝑊
[ 𝑥 𝑙 ]

 (M-1cm-1)= antibody molar extinction coefficient at 280 nm.
MW (g/mol) = molecular weight of your antibody
l (cm) = pathlenght of the light through the sample. Check specifications if using a Nanodrop
spectrophotometer.
NOTE: If you do not know your antibody MW or molar extinction coefficient, you could consider
for a typical IgG MW = 150,000, and a molar extinction coefficient (ε) equal to 210.000 M-1cm-1.

For assistance or additional technical information, please contact us:
Telephone: +34 976 369 300
Email: customer_support@nanoimmunotech.es

--------Product disclaimer
This nitbioconjugation product is to be used for research purposes only. Unless stated in the documentation of on an individual
product label, catalog or other information provided to the buyer, IT IS FORBIDDEN TO USE IT for different purposes, including but
not limited to them: in vitro diagnostic, use in food, pharmaceutical purposes, medical purposes, or use in cosmetic products, neither
for use in humans nor animals, nor for any commercial purposes. Please refer to www.nitbioconjugation.com for the Material Safety
Data Sheet of the product.
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