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Cat Nr: L003  

Monolith NT™ Protein Labeling Kit BLUE - NHS 
MicroScale Thermophoresis Grade 

 

Kit for 1 h labeling of proteins with the BLUE fluorescent dye NT-495-NHS 
for use in MicroScale Thermophoresis 
 
 

 

 
CONTENT AND  
STORAGE 

 
Monolith NT™ Protein Labeling Kits are shipped at room temperature.  
Each kit contains material sufficient for 4 protein labeling reactions. 
Depending on the amount of protein used, enough material for 
approximately 1000 MicroScale Thermophoresis experiments can be 
prepared. 
 
4* 10 µg NT-495- NHS dye [store at -20 °C] 

4* Spin Column A, Buffer Exchange [store at 4 °C] 

4* Gravity Flow Column B, Purification [store at 4 °C] 

2* Adapter for 15 ml Falcons  

4* Labeling Buffer [store at 4 °C] 

 
Expiry date: see kit cover 
 

 

 
ADDITIONAL MATERIAL 
REQUIRED 

 
• Variable speed benchtop microcentrifuge 

• 1.5 – 2 ml microcentrifuge collection tubes 

• Assay buffer (buffer of choice, e.g. PBS) 

• 100 % DMSO 

• Aq. dest. 
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PROTEIN LABELING PROCEDURE 
 
The Monolith NT™ Protein Labeling Kit provides convenient means for labeling small amounts (2 – 20 µM) 

of purified protein with our NT-495-NHS fluorescent dye. This kit has been optimized for labeling proteins 

with molecular weights higher than 5 kDa, and contains everything needed to perform four labeling 

reactions and to separate the resulting conjugates from excess dye. Convenient gravity flow and spin 

columns are used to purify the labeled protein with high recovery yields (60 - 90 %) depending primarily on 

the molecular weight of the starting material. Labeling and purification can be completed in less than 

60 minutes.  

The NT-495-NHS reactive dye contains NHS-ester chemistry, which reacts efficiently with primary amines 

of proteins to form highly stable dye-protein-conjugates. Primary amine groups are found on lysine residues 

which are usually solvent accessible and therefore suitable for labeling reactions. NT-495-NHS dye labeled 

proteins show fluorescence excitation and emission maxima of approximately 493 nm and 521 nm, 

respectively.  

 

 

IMPORTANT INFORMATION BEFORE STARTING 

The labeling chemistry requires that the protein is dissolved in a suitable labeling buffer at the correct pH. 

The purified protein should be in a buffer that does not contain primary amines (e.g., ammonium ions, Tris, 

glycine, ethanolamine, glutathione) or imidazole. This is to avoid primary amines in the buffer competing 

with the labeling reaction.  

Concerning reducing agents, DTT and β-mercaptoethanol interfere with the labeling reaction and therefore 

need to be avoided. If a reducing agent is required during the labeling reaction, use TCEP. However, DTT 

and β-mercaptoethanol are better suited than TCEP for the subsequent MST experiment, since TCEP may 

in some cases reduce reproducibility. 

Also, partially purified protein samples or protein samples containing carriers like BSA will not be labeled 

properly and should not be used. 

Step A (buffer exchange) can be avoided if the protein sample is purified directly into a suitable buffer 

(good buffers are HEPES, PBS, Na-Ac) with no imidazole, DTT or β-mercaptoethanol.  

Please note: If another labeling buffer is used other than that supplied, a higher excess of dye might be 

required for good labeling efficiency. 

If the protein sample is not in a suitable buffer then proceed with Step A (buffer exchange).  

If the protein sample is in a buffer compatible with the labeling reaction then skip Step A and go straight 

to Step B (labeling). 
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STEP A 
BUFFER EXCHANGE 
 

 
 

1. Add 3.0 ml aq. dest. to the vials containing the Labeling Buffer salt. 

2. Invert Spin Column A to suspend slurry. 

3. Twist off bottom (twist slightly in both directions). 

4. Remove the cap of the column. 

5. Place column in 1.5 – 2 ml microcentrifuge collection tube. 

6. Centrifuge at 1500 x g for 1 minute to remove excess liquid. 

7. Add 300 µl of labeling buffer and repeat steps 5 and 6, three times. 

8. Place 40-100 µl protein in the center of the resin. Be careful not to 

disturb the resin or allow the sample to flow around the resin bed. 

9. Place the sample in new microcentrifuge collection tube and 

centrifuge at 1500 x g for 2 minutes. 

 

 
STEP B 
LABELING 
 

 
For protein labeling 

 

1. Adjust the protein concentration to 2 - 20 µM using the Labeling 

Buffer and use 100 µl of protein solution. For calculation of the 

molarity of your sample use the following equation: 

 

c(Protein) [Mol/l] = c(Protein) [mg/ml] / MW (Protein) [Da] 

 

2. Add 30 µl of 100 % DMSO to the solid fluorescent dye (i.e. yielding 

approx. 435 µM solution).1 

3. Mix the dye thoroughly by vortexing and make sure that all dye is 

dissolved. 

4. Prepare 100 µl of dye solution (in Labeling Buffer) with a 

concentration of 2-3 x than your protein concentration.2 

5. Mix protein and dye in a 1:1 volume ratio (200 µl final volume). 

6. Incubate for 30 minutes at room temperature in the dark. 

7. In the meantime, prepare Step C. 

 
1We do not recommend using the dye for more than a few hours after 

suspending it. 
2 For some samples labeling efficiency may be increased by using a higher 

fold excess of dye. 
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STEP C 
PURIFICATION 

 
 
For optimal results in MicroScale Thermophoresis, unreacted “free” dye 

needs to be eliminated. This kit is optimized for this.  

The labeling efficiency can be assessed by measuring the ratio of protein to 

dye spectroscopically (e.g. by measuring absorption at 280 nm for protein 

and 493 nm for the dye, molar absorbance: 70,000 M-1cm-1) after the clean-

up procedure below. Please use a correction factor of 0.209 for the protein 

adsorption at 280 nm. 

 

1. Remove the top cap of Column B and pour off the column storage 

solution. 

2. Remove the bottom cap and place in a 15 ml tube (adapter supplied). 

3. Equilibrate and wash Column B by adding 3 x 3 ml of your buffer of 

choice (flow through by gravity flow). 

4. Add maximum 500 µl of labeling reaction to the center of Column B. 

Let sample enter the bed completely (when using less than 500 µl, 

adjust the volume to 500 µl after the sample has entered the bed by 

using your buffer) and discard the flow through. 

5. Place in a new 15 ml collection tube 

6. Add 600 µl of your buffer and collect the eluate in 100 - 150 µl 

fractions. The first few µl will not contain protein and can be 

discarded.  

7. Test the elution fractions for their fluorescence intensity in the 

Monolith device. According to the gel filtration principle, larger 

particles will elute prior to smaller particles. Use the early fractions 

that contain sufficient amounts of labeled protein. Depending on your 

buffer composition, later fractions might contain free dye.  

 

Note: At 20 % LED/excitation power, 10 nM labeled protein should 

yield fluorescence intensities of approx. 100 - 200 counts in the 

Nano-detectors of Monolith NT.115 and Monolith NT.Automated 

instruments. 

 

8. Aliquot/store your protein.  

 

Tip: Most labeled proteins can be stored for several weeks to months 

at -80 °C if split into 10 µl aliquots into PCR tubes and flash-frozen in 

liquid nitrogen. 
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FACTORS AFFECTING THE PERFORMANCE OF THE LABELING PROCEDURE  

 
COUPLING EFFICIENCY 

 

1. Make sure the protein concentration is sufficiently high and in the 
range of 2 - 20 µM. Lower concentrations may result in loss of 
coupling efficiency. 
 

2. If the sample contains >100 mM imidazole, dilution of proteins 
with labeling buffer prior to labeling is recommended. 

 
3. Avoid the use of buffers with primary amine groups (e.g. Tris, 

glycine) and the reducing agents DTT and β-mercaptoethanol (if 
a reducing agent is required, use TCEP). If the protein is in 
unsuitable buffer, buffer exchange is required.  

 

 
PURITY OF THE SAMPLE  

1. To prevent contamination of your sample with uncoupled dye, we 
recommend loading the sample directly in the center of the resin 
bed (Column A and Column B). Do not blow out the tips and 
avoid the contact of the tip with the walls of the column. 
 

2. Do not exceed recommended centrifuge time or speeds. 
 
 

 
YIELD OF THE SAMPLE  

 
1. In case of a low sample yield increase amount of sample (max 

volume 100 µl) or try a different buffer for purification of the 
protein. 
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SAFETY INFORMATION 
 
 
DYE 
 

 

Hazard statements 
 H318 Causes serious eye damage. 
   
Precautionary statements 
 P280 Wear protective gloves/ protective clothing/ eye protection/ 

face protection. 
 P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. 

Remove contact lenses, if present and easy to do. Continue 
rinsing. 

 P310 Immediately call a POISON CENTER/ doctor. 

    

    

    

COLUMN B    

 

 
 

Hazard statements 
 H317 May cause an allergic skin reaction. 
   
Precautionary statements 
 P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray. 
 P272 Contaminated work clothing should not be allowed out of the 

workplace. 
 P280 Wear protective gloves/ protective clothing/ eye protection/ 

face protection. 

  P302+P352 IF ON SKIN: Wash with plenty of water. 

  P333+P313 If skin irritation or rash occurs: Get medical advice/ attention. 

  P362+P364 Take off contaminated clothing and wash it before reuse. 

  P501 Dispose of waste according to applicable legislation. 

 
 
 
For more information, please consult the respective Safety Data Sheets (SDS). SDS are available from 
NanoTemper Technologies upon request. 
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NanoTemper®, Monolith® and MicroScale Thermophoresis™ are registered trademarks. 
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Contact 

Please get in touch with us for specific questions 

concerning the product performance.  

 

NanoTemper Technologies GmbH  

Floessergasse 4  

81369 Munich  

Germany 

Tel.: +49 (0)89 4522895 0 

info@nanotemper-technologies.com 

 

 

NanoTemper grants the buyer the non-transferable right to 

use the purchased product for research conducted by the 

buyer. The buyer cannot sell or otherwise transfer this 

product or its components for commercial purposes.  

Limited warranty:  

NanoTemper will replace any product that does not meet 

the specifications. This warranty limits NanoTemper´s 

liability only to the cost of the product when within the 

expiration date. No warranty is applicable unless all product 

components are stored in accordance with instructions. 

NanoTemper assumes no responsibility or liability for any 

indirect or consequential loss or damage whatsoever. The 

above limited warranty is sole and exclusive. 

 

For information contact NanoTemper Technologies GmbH  

Floessergasse 4  

81369 Munich  

Germany 

Tel.: +49 (0)89 4522895 0 

info@nanotemper-technologies.com 

 

For ordering NanoTemper products: 

Phone: +49 (0)89 4522895 0 

Fax: +49 (0)89 4522895 60 

E-mail: order@nanotemper.de 

TECHNICAL SUPPORT 

PURCHASER NOTIFICATION 


