
                    
 

Applicable to the following formats: 

Ref No 03000418B– Oligolink Gold Kit 1x mini reaction (50 µL, 20 OD). 

Ref No 03000418C– Oligolink Gold Kit 3x mini reaction (3x 50 µL, 20 OD). 

Ref No 03000418D– Oligolink Gold Kit 1x midi reaction (1x 500 µL, 20 OD). 

 

 

DNA functionalized gold nanoparticles (DNA@AuNPs) have shown great potential and exciting 

opportunities for disease diagnostic and therapeutic treatment.  OligoLink Kit GOLD 30 nm, allows 

to conjugate thiol-modified oligonucleotides to 30 nm gold nanoparticles. Conjugation consist only 

in mixing the reduced thiolated-oligonucleotide of interest with the gold nanoparticles (AuNPs) 

suspension provided with the kit (Figure 1). The oligonucleotide become linked directly to the gold 

nanoparticle´s surface through a strong and stable gold-thiol bond.  
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Figure 1. Scheme summarizing the overall conjugation process of the reduced thiolated-oligonucleotide of interest.  

 

 

 

 

 Allows conjugation of oligonucleotides of different lengths (between 10-140 mer). 

  End user chooses oligo sequence 

 One-step conjugation (5 minutes hands-on time) 

 Short time of reaction (1 hour). 

 Do not require “salt agent” time consuming step 



                    
 
 Direct conjugation to the gold nanoparticles´s surface 

 

 

 
 1 or 3 vials of NITGold Cit 30nm. 

 1 or 3 oligonucleotide reduction columns  (50% slurry in ultrapure water) 

 Conjugation buffer 10x, 10 mL 

 Thiol Quantifying Buffer 1x, 1 mL 

 Thiol Quantifying Reagent, 100 µL 

 

Material needed but not included on this kit: 

 Custom oligonucleotide containing a thiol residue at 5´ or 3´ terminus1.  

 1.5 mL polystyrene tubes. 

 ddH2O 

 
1 This thiol group is added during oligo synthesis. Most oligonucleotides providers includes thiolation in their 

oligonucleotide modification portfolio. 

 
2 The oligo sent by the supplier must be sent lyophilized in the reduced state and at least HPLC purified. 

 

 

 

 

Each kit is thought to modify, NITGold Cit 30 nm nanoparticles in order to achieve a final 

concentration of oligo-modified AuNPs of 20 OD. 

Oligolink KIT GOLD 30 

nm 

 

Catalog Nº 
Amount of AuNPs/test   

Volume 

(µL) 

Total 

pmol1 
[nM]2 O.D.2,3 

Total number 

particles  

OligoLink Kit GOLD 

30nm 1x mini reaction   

03000418B 20 0.3 5.7 nM 20 0.18 x1012 

OligoLink Kit GOLD 

30nm 3 mini reaction   

03000418C 20 0.3 5.7 nM 20 0.54 x1012 

OligoLink Kit GOLD 

30nm  1x midi reaction   

0300041D 200 3 5.7 nM 20 1.80x1012 

     

   1 = 3.5 x109 M-1 cm-1 

   2 Localized surface plasmon resonance (LSPR) band (max  absorbance):  528 nm 

   3 Final concentration of oligo-modified AuNPs 

 

 

 

 



                    
 
 

 

The kit is shipped at 4ºC and each component must be stored properly. NITGOLD Cit 30nm must 

be placed at 4ºC in dark condition; Oligonucleotide reduction column/s and Thiol Quantifying 

Solution must be placed at 4ºC; Rest of components can be kept at 22-25ºC. 

 

 

NITGOLD Cit 30nm particles are provided as a suspension in Conjugation Buffer (Section 9. - 

Buffer composition).   Before you proceed with the conjugation reaction, the thiol-oligonucleotide 

to be conjugated would be opportunely solubilized and reduced using the oligonucleotide 

reduction column provided with the kit. We suggest to solubilize the oligonucleotide of interest 

with the Conjugation Buffer provided with the Kit. However, the following Table is a summary of 

other compatible buffers for oligo solubilization. 

  

BUFFER COMPOSITION Is it OK? 

pH Around 6.5-7.5 

Thiol and amine free buffers (MES, 
Phosphate, Hepes, MPOS, Conjugation 
Buffer) 

YES 

Sodium azide NO. Must be removed using a purification 
system (not provided) 

Proteins, such as BSA, gelatin, etc  NO. Must be removed using a purification 
system (not provided) 

Thiol-containing compounds, such as 
dithiothreitol (DTT) and beta-
mercaptoethanol (BME)  
 

NO. Must be removed using a purification 
system (not included) 

The modification steps must be done according to the format of the kit selected. Smaller amounts 

of NITGold Cit 30nm are not recommended as loss of material will happen. If you need to modify 

different amounts of nanoparticles, please contact with our Customer Support Service 

(customer_support@nanoimmunotech.es).

Allow kit components to reach room temperature prior to use them. All incubation steps must be 

carried out at 22-25ºC as indicated. Mixing steps are crucial and must be properly performed. 

Centrifugation steps must be performed at a speed not higher than 7000 g and 22-25ºC 



                    
 

 

1. Prepare 1X reaction buffer by diluting the 10X stock solution in ultrapure water. 

2. Dissolve the lyophilized thiol-oligonucleotide in a suitable volume of 1X Conjugation 

Buffer in order to achieve a concentration of 100 μM. 

3. Check the exact concentration of the solubilized oligonucleotide (Stock Oligonucleotide 

Solution) with UV-VIS spectroscopy by measuring the absorbance at 260nm (See 

Section14. - Characterization of the reduced oligonucleotide). 

 

Thiol modified oligos should be sent by your oligonucleotide supplier in a reduced state 

(deprotected thiol), purified from the excess of the deprotection agent used (usually a thiol-

reducing agent) by at least HPLC and free of other thiols, usually used as stabilizers. However, 

considering the propensity of thiols to undergo oxidative reactions we suggest to follow this 

reduction step prior to oligonucleotide conjugation using the oligonucleotide reduction column 

provided with the Kit: 

4. Take the oligonucleotide reduction column and remove top and bottom caps. 

5. Place the column in the provided collection tube. 

6. Centrifuge the tube at 3000 x g for 5 minutes, and discard flow-through. 

7. Wash column 2 times by adding 0.5 mL of 1X Conjugation Buffer and discarding flow-

through after centrifugation. Vortex briefly, to re-suspend gel, after each addition of buffer, 

centrifuge the tube and remove the supernatant. 

8. Seal the Oligonucleotide Reduction Column with the provided bottom closure. Add the 

50 µL of Stock Oligonucleotide Solution (as prepared above) to the washed reducing gel 

and seal the column with the provided top closure. 

9. Vortex the tube and incubate the solution for 30 min at room temperature.  

 

Note: It may be helpful to place the tube on a rotating wheel or rocker platform to keep the gel in suspension.  

 

10. Remove top and bottom caps of the column. 

11. Place the column in a new collection tube. 

12. Centrifuge the column at ~3000 × g for 5 minutes. 

13. Recover the flow-through in the collection tube containing the reduced thiol-

oligonucleotide. 

14. Optionally you could characterize the reduced oligonucleotide (See Section 14: 

Characterization of the reduced oligonucleotide).  

 

 

 

The optimal density of oligo bound to the surface of AuNPs may be different depending on the 

final application of the oligo@AuNP conjugate. Besides, other factors such as the size of the 

oligonucleotide to be bound could also affect (See Section 9. - How to find the optimal density of 

bound oligo?).  Therefore, it must be determined experimentally applying different concentrations 

of the thiolated-oligonucleotide of interest to the provided AuNPs.  

15. Dilute the Oligonucleotide Stock Solution in order to obtain a 15 µM solution of reduced 

oligonucleotide to be added to the provided AuNPs (Oligonucleotide Applied Solution).  

 



                    
 
Note 1: We suggest to use a 15 µM solution of the reduced thiol-oligonucleotide as Oligonucleotide Applied Solution. 

However, the resulting number of oligonucleotides bound per particle can be increased or lowered by increasing or 

reducing the concentration of the oligonucleotide solution added in this step 

 

Note 2: The remaining Oligonucleotide Stock Solution should be stored at -20ºC for further use.  

 

16. Remove the cap from the vial of NITGold Cit 30nm NPs  and add the suitable volume of 

1X Conjugation Buffer and Oligonucleotide Applied Solution directly to the provided NP 

suspension according to this table: 

 

 

1 If you want to change the amount of oligo bound to the NPs and you decide to change the volume added instead of the 

concentration of the Oligonucleotide Applied Solution, compensate with more or less volume of conjugation buffer to keep 

the same final volume added in this step, i.e. 30 µl and 300 µL according the size of the kit selected. 

 
2 Volume to be added to each vial of NIT_GOLD NPs 

17. Place the cap back on the vial, mix the suspension and incubate 1 hour at 22-25ºC, with 

agitation.  

 
Note: Longer incubation time has no negative effect on the conjugate.  

 
18.  Centrifuge the vial for 10 minutes at 7000xg and room temperature to pellet your 

oligonucleotide@AuNP conjugate. 

19. Carefully and slowly pipette off the supernatant leaving the beads undisturbed. Discard 

the supernatant. 

20. Re-suspend the particles in the suggested volume of 1x Conjugation buffer. See “Section 

6. Buffer considerations” for other compatible buffers.  

 

 

 

 

 

21. Wash the oligo@conjugate by repeating steps 4 to 6 two times. 

22. Check the exact concentration of the oligonucleotide@AuNP conjugate with UV-VIS 

spectroscopy by measuring the absorbance at 528 nm (SPR band) (See Section 8. - How 

to calculate concentration and ODs). 

23. Adjust concentration as desired/further required for your application.  

 

Oligolink KIT GOLD 30 
nm 

Conjugation Buffer 
1x  

Oligonucleotide Applied Solution1 

OligoLink Kit GOLD 1x mini 
reaction   

25µL 5µL 

OligoLink Kit GOLD  3 mini 
reaction   

25µL2   5µL2 

OligoLink Kit GOLD 1 midi 
reaction   

250µL 50µL 

Oligolink KIT GOLD 30 nm Re-suspension 
buffer  

Oligolink Gold Kit 1x mini reaction   50µL 

Oligolink Gold Kit 3x mini reaction   50µL 

Oligolink Gold Kit 1x midi reaction   500µL 



                    
 
 

 

Concentration and ODs of the resulting oligo@AuNPs bioconjugate can be calculated 

spectrophotometrically by measurement of absorbance of surface plasmon band of gold 

nanoparticles at ~528 nm and using Beer Lamberts Law: 

 

𝐶 (𝑀) =
𝐴𝑏𝑠 528𝑛𝑚

𝜀 (𝑀−1𝑐𝑚−1) ∗ 𝑏(𝑐𝑚)
 

 

Where:  

A: Absorbance  

ɛ: (extinction coefficient): 3.5 x109 M-1 cm-1  

b: path length of the cuvette 

 

Note that OD (optical density) is equal to absorbance. If it is necessary, dilute the sample using 

conjugation buffer.  

 

 

 

There are several ways to confirm the binding of the thiolated-oligonucleotide of interest including: 

i) UV-VIS spectroscopy; ii) zeta-potential analysis and iii) displacement of the conjugated 

oligonucleotide by a thiolated compound. 

Gold nanoparticles exhibit a strong UV-visible adsorption ban that occurs when incident light is 

resonant with the collective excitation of surface electrons on nanoparticles. This phenomenon is 

known as Localized Surface Plasmon Resonance (LSPR). Among several factors, LSPR is highly 

dependent on the dielectric environment and thus upon binding of oligonucleotides to the AuNP 

surface, the LPSR band usually shifts into the red-region of the spectrum by a few nanometers.  

Besides, as Zeta Potential analysis is a technique for determining the surface charge of 

nanoparticles in solution, the binding of the negatively charge oligonucleotide should correlates 

with higher negative zeta potential for the obtained oligo@AuNP bioconjugate.  

Other way to confirm the binding of the oligonucleotide is to incubate the obtained oligo@AuNP 

conjugate with dithiothreitol (DTT). As thiol groups have a strong affinity for gold surfaces, DTT 

could displace the conjugated thiolated-oligonucleotide. The supernatant containing the displaced 

oligonucleotide, obtained after separation from the gold NPs by centrifugation, could be analyze 

by gel agarose electrophoresis.  

Check datasheet of Oligolink Kit GOLD 30 nm to see practical examples of these characterization 

methodologies. 



                    
 

The optimal amount of oligo conjugated to the AuNPs must be determined experimentally as it 

could vary depending on several factors including the length of the oligonucleotide to be conjugate 

or the final application of the bioconjugate.  As it has been mentioned previously, if you want to 

find out which is the optimal density for your oligonucleotide/application of interest, we suggest to 

change the concentration of the Oligonucleotide Applied Solution.  

As it can be seen in Figure 2, the length of the oligonucleotide sequences to be conjugated could 

alter the concentration of the Oligonucleotide Applied Solution to be added in order to achieve the 

highest yield of bound oligo.   In the example shown, the optimal concentration of Oligonucleotide 

Applied Solution was 30 µM for the selected 140 mer oligo instead of 15 µM that was the optimal 

in the case of 40 and 80 mer oligonucleotides.  To confirm the binding of the selected oligos with 

different lenght, the obtained oligo@AuNPs conjugates were incubated in the presence of 

dithiotreitol (DTT). The supernatants obtained after centrifugation, were analyzed by agarose gel 

electrophoresis. 

 

 

 

 

 

 

 

 

 

 
Figure 2. 2.5 % (w/v) agarose gel analysis of the functionalization of AuNPs with different amounts of oligonucleotides of 
40 mer (gel A), 80 mer (gel B) and 140 mer (gel C). Supernatants obtained after incubation of the oligo@AuNPs with 
DTT prepared using different amounts of applied thiol-oligo:  6 µM (Lane 1); 15 µM (Lane 2); and 30 µM (Lane 3). Gel 
was run at 80 V constant in 0.5X TBE buffer for 30 minutes in the presence of GelRed for UV light visualization. 

After conjugation reaction, the conjugate can be kept at 4ºC for up to 1 month. Avoid freezing the 

conjugate. For long term storage we suggest to add 0.01% thimerosal (final concentration, not 

provided) to increase stability and to prevent bacterial growth. 

 



                    
 

 

Buffers with high salts content could affect the stability of the conjugated particles. We 

recommend to keep modified oligo@AuNPs at 4ºC in Conjugation Buffer. However, oligo 

conjugates are also compatible with PBS, MES, MOPS, and HEPES. For other buffers/conditions, 

please contact our technical support team for specific advice. 

 

 

 

 

Conjugation buffer 1x 

0.01M Sodium phosphate pH 7, 0.15 M NaCl  

Thiol Quantifying Buffer 

0.1 M Sodium phosphate pH 8.0 

Thiol Quantifying Reagent 

4 mg/mL of 5,5'-dithiobis-(2-nitrobenzoic acid) (DTNB) in 0.1 M Sodium phosphate pH 8.0 

 
Problem 

 
Possible Cause 

 
Recommended Action 

Supernatants after 
centrifugation are not clear 
(contains AuNPs) 

Centrifuge time too 
low 

- Centrifuge the conjugates at the same centrifugation speed 
and temperature but for a longer time (ej: 15-20 min) 

AuNPs aggregates during 
oligonucleotide conjugation 
process 

 

Oligonucleotide 
purity is not 
adequate  

- Purify your oligonucleotide by gel filtration. You could use 
prepacked columns used for desalting and/or buffer exchange 
of oligonucleotides. 
 

Centrifugation 
speed is too high 

- Use the suggested centrifugation speed as higher ones could 
affect the colloidal stability of the AuNPs  

 
 
 
 
 
 

Low or undetectable 
oligonucleotide 

immobilization yield 

Initial concentration 
of the 
oligonucleotide is 
not correctly 
determined  

- Make sure that the concentration of the Oligonucleotide 
Applied Solution is correct by measuring its absorbance at 
260nm (See section 13.- Characterization of the reduced 
oligonucleotide). 

  
Presence of other 

thiols, such as 
dithiothreitol (DTT) 
which are usually 

used as 
deprotecting agents 

and/or added as 
stabilizers. 

 

 
- Check if the [SH]/[DNA] ratio of the reduced oligonucleotide 
is >1 (See section 13.- Characterization of the reduced 
oligonucleotide).  
 
- Purify your oligonucleotide by gel filtration. You could use 
prepacked columns used for desalting and/or buffer exchange 
of oligonucleotides. 
 



                    
 
 

Q1. My oligo does not contain a SH reactive group, may I use Oligolink GOLD kit? 

NO. A thiol group at 5´ or 3´ terminus must be introduced by your oligonucleotide supplier during 

its synthesis. Most oligonucleotides providers includes thiolation in their oligonucleotide 

modification portfolio. 

Q2. Could I use disulfide protected thiol-modified oligonucleotides? 

YES, as Step 2 (“Oligonucleotide reduction”) of the Kit removes the disulfide protecting group. 

However, after the reduction step you must purified the oligonucleotide from the released 

protecting group by gel filtration. You could use prepacked columns used for desalting and/or 

buffer exchange. 

Q3. Could I use non disulfide-protected thiol-modified peptide? 

NO. Please contact our technical support team for specific advice. 

Q4. How pure must be my oligonucleotide? 

Your oligonucleotide must be free of other thiols usually used for deprotection and/or added as 

stabilizers. At least it must be purified by HPLC.  

Q5: What type of linkage between the oligonucleotide and the AuNPs is formed? 

The oligonucleotide become linked directly to the gold nanoparticle´s surface through a strong 

and stable gold-thiol bond. 

 

 

 

 

After oligonucleotide reduction, a [SH]/[oligonucleotide]  molar ratio of approximately 1 should be 

obtained as each oligonucleotide contains a single thiol group (a ratio between 0.9 and 1.1 is ok).  

If the obtained ratio is >1, your Stock Oligonucleotide Solution contains other thiols. In this case 

contact your oligonucleotide supplier and/or purify your oligonucleotide by gel filtration. You could 

use prepacked columns used for desalting and/or buffer exchange of oligonucleotides. If the 

obtained ratio is <1, please contact our Technical Support Service 

customer_support@nanoimmunotech.es).  

 
1- Determine the oligonucleotide thiol groups. In order to evaluate SH-groups concentration 

after oligo reduction, a reaction based on Ellman’s determination is used. Prepare duplicates of 

each sample as follows:  



                    
 
 

 Pipette 25 μL of Conjugation Buffer (Blank) or reduced oligonucleotide (sample) into 

different wells of a 96-Well Plate. Each sample should be run in duplicates.  

 

Note: A412nm of the sample must be lower than 1. Dilute the sample if necessary. 

 

 Add 220 μL of Thiol Quantifying Buffer to each well.  

 Add 5 μL of Thiol Quantifying Reagent 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 dil x 1050  
 
dil= dilution if used 
 
 
2- Determine the oligonucleotide concentration. Use a properly calibrated UV/Vis 

spectrophotometer and quartz cuvette to measure the absorbance at 260 (A260 nm) of 

oligonucleotide solutions.  

 
Calculate the DNA concentration using a rearrangement of Beer's Law: 
 

[ADN µM]= 
𝐴260 𝑛𝑚 ×𝑑𝑖𝑙

 (µ𝑀−1∙𝑐𝑚−1)𝑥 𝑏(𝑐𝑚)
 

 
 
dil= dilution if needed 
b= path length of the cuvette 

= extinction coefficient of the oligonucleotide at 260  

 
Note: Usually oligonucleotide providers included the extinction coefficient in the data provided. If not, extinction coefficient 

calculators for oligonucleotide sequences are available online (see Internet Resources). 

 
 
3- Calculate SH/peptide molar ratio using the following formula:  
 

[𝑺𝑯]/[oligonucleotide]  𝒎𝒐𝒍𝒂𝒓 𝒓𝒂𝒕𝒊𝒐 = [𝑆𝐻 μ𝑀] /[oligonucleotide μ𝑀]  

 

 

 

 

 

 

 



                    
 
 

 

 

 

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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