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Introduction 

Immobilized Metal Ion Affinity Chromatography (IMAC), developed by Porath (1975), is based on the 

interaction of certain protein residues (histidines, cysteines, and to some extent tryptophans) with 

cations of transition metals. The poly –histidine fusion tag(His tag) is especially popular because it is 

small (6-12 amino acids) and provides for simple and gentle purification by immobilized metal 

affinity chromatography (IMAC), yielding large quantities of >90% pure protein in one step. 

The Ni-NTA Resin is specifically designed for the purification of recombinant proteins fused to the 6 x 

histidine (6XHis) tag expressed in bacteria, insects, and mammalian cells. The Ni-NTA resin can be 

used to purify 6X His tagged proteins under native and denaturing conditions. Proteins bound to the 

resin can be eluted with low pH buffer or competition with imidazole or histidine. 

Hi-bind Ni-NTA Agarose bead uses a proprietry nickel- charged nitrilotriacetic acid chelator 

immobilized onto highly crosslinked (superflow) 6%  

beaded agarose.  

 

 

 

Purity 

To demonstrate purification efficiency of Hi-bind Ni-NTA Agarose bead, we overexpressed and then 

used the resin to purify several recombinant His tag fusion proteins by normal gravitational flow 

method. Depending upon the nature of the protein, expression host system, lysis buffer and washing 

buffer purity might vary from 80 – 98%. 
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10 ml of respective sample mixed with equal amount of 2X sample loading buffer and run in 12% SDS 

PAGE gel after bioling.  Gel was stained with SARP Stain and documanted in Xrs Plus Gel 

Documentation system. 

S : Total soup  | FT : Flow through | W1/2 : Wash 1 & 2  | E 1-6 : Elution 

 

Binding capacity 

The longer the protein sample is in contact with the resin, the higher the binding capacity will be 

until it reaches the theoretical maximum capacity of the support. We determined a profile of 

dynamic binding capacities or Hi-bind Ni-NTA Agarose bead by applying highly purified N terminal 

6xHis-tagged green fluorescent protein (GFP) to a 1 ml resin bed. The resin had a capacity of 40-50 

mg of 6xHis –GFP per ml of packed resin. 

Variations in tag accessibility between recombinant proteins, as well as the presence of other 

proteins and biological molecules in a complex lysate may affect the resin’s overall binding capacity. 

Therefore, it is important to determine the appropriate balance between flow rate (production run 

speed) and the capacity (production yield) for each process being developed. 

Reusability and compatibility 

Depending upon the laboratory setting, affinity purification may be performed at scales ranging from 

submilliliter volumes to many liters. Although it is often easier and cleaner to pack and use a new 

column each time for smallscale purification, this is not practical or necessary for largescale 

processes involving repeated cycles of purification from the same bulk sample. To demonstrate 

reusability of Hi-bind Ni NTA Agarose, we graphed the profiles of repeated cycles of chromatography 

on a single column . No significant decline in binding capacity or elution efficiency occurred after 6 

cycles of purification from a lysate sample and 25 cycles of washing and regeneration. Hi-bind Ni 

NTA Agarose can be reused multiple times without stripping the metal or recharging the support 

between purifications because practically none of the nickel leaches from the immobilized 

nitrilotriacetic acid chelate column during normal purification and regeneration protocols. 

Column regeneration 
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1. Wash resin with 10 bed volumes of 20mM MES buffer, pH 5.0 

2. Wash resin with 10 bed volumes of distilled water. 

3. Wash resin with 10 bed volumes of 20% ethanol. 

4. Store resin at 4ºC in 20% ethanol. 

 

Column recharging protocol 

Column regeneration should be performed when a different protein is being isolated or when there 

is a significant loss in the yield of protein. If the Ni-NTA Resin loses its blue color the column needs 

recharging.  

1. Wash the resin with 5 column volumes of a solution 20mM sodium phosphate supplemented with 

0.5M NaCl, 50mM EDTA at pH 7.0. 2. Wash with 5 column volumes of distilled water to remove 

EDTA. 

NOTE: If the loss in yield is suspected to be due to denatured proteins or lipids a more drastic 

regeneration protocol should be followed. After step 2: A. Elimination of ionic interactions: Wash in 

batch for approximately 20 minutes in a solution with 1.5M NaCl, follow with a wash with 10 column 

volumes of distilled water. 

B. Elimination of precipitated proteins. Wash in batch for at least 2 hours with a solution 1M NaOH, 

follow with a wash with 10 column volumes of distilled water. 

C. Elimination of strong hydrophobic interactions: Resuspend the resin in batch with 30% 

isopropanol and wash for approximately 20 minutes, follow with a wash with 10 column volumes of 

distilled water. 

D. Elimination of lipids: Wash in batch for 2 hours with a solution 0.5% of nonionic detergent in 0.1 

M acetic acid. Rinse away the detergent with approximately 10 column volumes of 70% ethanol, 

follow with a wash with 10 column volumes of distilled water.  

3. Add 5 volumes of 0.1M nickel sulfate hexahydrate. 

4. Wash with 5 column volumes of distilled water. 

5. Add 5 column volumes of the binding buffer. The column is now ready for use. 

NOTE: If storing the column for a while store at 4°C in 20% ethanol. 
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Table 1 Compatibility of reagents with Ni-NTA matrices 

Reagent Effect Comments 

 
Buffer reagents  
Tris, HEPES, MOPS 

 
 
Buffers with secondary or 
tertiary amines will reduce 
nickel ions 
 

 
 
Up to 100 mM has been used 
successfully in some cases. 
 Sodium phosphate or 
phosphate-citrate buffer is 
recommended 

Chelating reagents  
EDTA, EGTA 

 
Strip nickel ions from resin 

 
Up to 1 mM has been used 
successfully in some cases, but 
care must be taken 

Sulfhydril reagents 
 β-mercaptoethanol 

 
Prevents disulfide cross-
linkages.  
Can reduce nickel ions at higher 
concentration 

 
Up to 20 mM can be used 

DTT, DTE At high concentrations (>1 mM) 
resin may turn reversibly 
brown due to nickel reduction 
but does not affect binding 
capacity. 

Up to 5 mM has been tested 
and shown not to compromise 
purification or increase nickel 
leaching. β-mercaptoethanol is 
recommended to mimic high 
reducing condition. 
 

Detergents  
Nonionic detergents (Triton®, 
Tween®, proteins and   NP-40, 
etc.)  

 
Remove background proteins 
and nucleic acids 
 

 
Up to 2% can be used 

Cationic detergent  Up to 1% can be used 
Anionic detergents  
(SDS, sarkosyl)  

  
Not recommended, but up to 
0.05% has been used 
successfully in some cases. 

Denaturants  
GuHCl  
Urea 

 
Solubilize proteins 

 
Up to 6 M Urea 
Up to 8 M 

Amino acids 
Glycine 

  
Not recommended 

Glutamine  Not recommended 
Arginine  Not recommended 
 
Histidine 

 
Binds to Ni-NTA and competes 
with histidine residues in the 
6xHis tag 

 
Can be used at low concen 
trations (20 mM) to inhibit non 
specific binding and, at higher 
concentrations (>100 mM), to 
elute the 6xHis-tagged protein 
from the Ni-NTA matrix 

Other additives 
NaCl 

 
Prevents ionic interactions 

 
Up to 2 M can be used, at least 
300 mM should be used 

MgCl2  Up to 4 M 
CaCl2  Up to 5 M 
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Glycerol Prevents hydrophobic 
interaction between proteins 

Up to 50% 

Ethanol  Prevents hydrophobic 
interactions between proteins 

Up to 20% 

 
Imidazole 

 
Binds to Ni-NTA and competes 
with histidine trations (residues 
in the 6xHis tag 

 
Can be used at low 
concentrations (20 mM) to 
inhibit nonspecific binding and, 
at higher concentrations (>100 
mM), to elute the 6xHis-tagged 
protein from the Ni-NTA matrix 

 
Sodium bicarbonate 

  
Not recommended 

Hemoglobin  Not recommended 
Ammonium  Not recommended 
Citrate  Up to 60 mM has been used 

successfully 

 

Preparation before use 

Sample preparation: Refer to manufacturer’s protocols for optimal conditions for growth, induction 

and lysis of recombinant His-tagged clones. To avoid clogging of the resin filter the sample through a 

0.45μm filter. The preferred buffers that improve binding affinity are 50mM acetate or 10-150mM 

phosphate buffers with pH 7-8, although this can fluctuate between pH 5.5-8.5. Avoid buffers with 

primary amines (Tris, Glycine) as these weaken binding affinity and can even strip metal ions. The 

buffer should be supplemented with 0.15-0.5M NaCl to suppress secondary ionic interactions and 

proteins/protein interactions. 

When purifying a recombinant protein from E.coli.  GlyseB (Cat# GLB-06), Bacterial protein 

extraction buffer can be used for cell lysis. 

Protocol for native proteins 

1. Add an appropriate amount of Ni-NTA Resin to a suitable column (suitable to hold 7 column 

volumes (CV)). Allow the storage buffer to flow through the column or centrifuge at 800xg for 1 

minute. Discard the flow-through. 

2. Add 5CV of distilled water and resuspend the resin. Remove water as above 

3. Wash the resin by resuspending in 1CV suitable binding buffer (GlyseB supplemented with 10mM 

imidazole). Remove wash buffer as above and repeat this wash step once. 

NOTE: The imidazole and sodium chloride is present to reduce non-specific interactions, however 

these may interfere with the binding of some 6X His tagged proteins. Optimize with 0-20mM 

imidazole and 100-500mM NaCl. 

4. Add sample to the Ni-NTA resin and incubate with mechanical rotation for 15-20 minutes at room 

temperature or 4°C for 60 minutes. 

5. Collect the sample lysate by gravity flow or centrifuge at 800xg for 1 minute. Save the supernatant 

to analyze by SDS-PAGE 
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NOTE: If using tubes, as opposed to column, pellet the resin by centrifugation at 500xg for 2-5 

minutes and carefully decant the storage buffer. 

6. Wash the resin with 5CV of wash buffer (GlySeB supplemented with 20mM imidazole). Mix with 

mechanical rotation for 5 minutes and remove the wash buffer as before. Repeat step twice more. 

NOTE: The imidazole and sodium chloride is present to reduce non-specific interactions, however 

these may interfere with the binding of some 6X His tagged proteins.  More washes with increasing 

concentration of imidazole can be given to achieve maximum purity. Optimize with 10-50mM 

imidazole and 100-500mM NaCl. 

7. Add 2CV of elution buffer (GlyseB with 250mM Imidazole, pH 8) and mix with mechanical rotation 

for 5 minutes. 

8. Collect the eluate as above and repeat the elution four more times. Examine the eluates by SDS-

PAGE and pool together the samples of interest. 

Protocol for denaturing proteins 

1. Add an appropriate amount of Ni-NTA Resin to a suitable column (suitable to hold 7 columns 

volumes (CV)). Allow the storage buffer to flow through the column or centrifuge at 800xg for 1 

minute. Discard the flow-through. NOTE: If using tubes, as opposed to column, pellet the resin by 

centrifugation at 500xg for 2-5 minutes and carefully decant the storage buffer. 

2. Add 5CV of distilled water and resuspend the resin. Remove water as above 

3. Wash the resin by resuspending in 1CV suitable binding buffer (i.e. GlyseB supplemented with 

10mM imidazole +6 M GdnHCl). Remove wash buffer as above and repeat this wash step once. 

NOTE: The imidazole and sodium chloride is present to reduce non-specific interactions, however 

these may interfere with the binding of some 6X His tagged proteins. Optimize with 0-20mM 

imidazole and 100-500mM NaCl. 8M urea can be used as an alternative to the 6M guanidine·HCl. 

4. Add sample to the Ni-NTA resin and incubate with mechanical rotation for 15-20 minutes at room 

temperature or 4°C for 60 minutes. 5. Collect the sample lysate by gravity flow or centrifuge at 800xg 

for 1 minute. Save the supernatant to analyze by SDS-PAGE NOTE: If using tubes, as opposed to 

column, pellet the resin by centrifugation at 500xg for 2-5 minutes and carefully decant the storage 

buffer. 

6. Wash the resin with 5CV of wash buffer (i.e. GlyseB +6 M GdnHCl supplemented with 20mM 

imidazole). Mix with mechanical rotation for 5 minutes and remove the wash buffer as before. 

Repeat step twice more. 

NOTE: The imidazole and sodium chloride is present to reduce non-specific interactions, however 

these may interfere with the binding of some 6X His tagged proteins. Optimize with 10-50mM 

imidazole and 100-500mM NaCl. 8M urea can be used as an alternative to the 6M guanidine·HCl. 

7. Add 2CV of elution buffer (GlyseB+ 6M guanidine·HCl, 250mM Imidazole, pH 8) and mix with 

mechanical rotation for 5 minutes. 

NOTE: 8M urea can be used as an alternative to the 6M guanidine·HCl. 
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8. Collect the eluate as above and repeat the elution four more times. Examine the eluates by SDS-

PAGE and pool together the samples of interest. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Troubleshooting 

Issue Possible Reason Suggested solution 

Viscous sample High levels of nucleic acids 
in lysate 

Treat sample with nuclease 

Too little lysis/ 
homogenization buffer 
used 

Dilute sample with more buffer 

Column becomes clogged after 
sample application 

Sample poorly clarified 
before loading 

Centrifuge the sample at higher 
speed or filter the sample 
 

 
 
 
 
 
 
No protein found 
in elution 
 

Low protein expression of 
target protein 

Reduce imidazole concentration 
inbinding and wash buffers. 
Check pH levels of sample and 
adjust to pH7-8  

 
 
Recombinant protein targeted 
to inclusion bodies or possible 
insufficient lysis 
 

Histidine tag may not be 
accessible. 
Use denaturing conditions or 
reclone with tag at opposite 
terminus 
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Target protein in flowthrough Proteolytic cleavage during 

extraction has removed the tag, 
include protease inhibitors  

Elution conditions are too mild 
 

Elute with acidic pH or 
imidazole 
step-elution 

 
Protein precipitates 

Temperature too low Perform at room temperature 

Aggregate formation Add solubilization agents, such 
asnon-ionic detergents, glycerol 
or β-mercaptoethanol 

 
 
Poor recovery of 
target protein 

Binding capacity of column 
has been exceeded 

Increase column size or reduce 
sample load 

 
Strong non-specific 
interactions of target 
protein on resin 

Reduce interactions by 
including 
detergents, organic solvents or 
by increasing NaCl 
concentration 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Poor protein purity 

 
 
Contaminants in elute 

Increase number of binding and 
wash steps and include 10-
20mM imidazole in buffers 
Prolong wash steps containing 
imidazole 
 
Column too large, reduce 
amount ofresin used 

Strongly bound contaminants 
elute 

Reduce the amount of 
imidazole in theelution buffer 

Contaminants bind target 
protein through disulfide 
bounds 

Include β-mercaptoethanol, 
avoid DTT 

Contaminants bind target 
protein through hydrophobic 
interactions 

Add non-ionic detergents or 
alcohol 

Contaminants bind target 
protein through electrostatic 
interactions 

Increase the concentration of 
NaCl 

Recombinant protein degraded Include protease inhibitors 

Contaminants have similar 
affinity to target protein 

Explore additional 
chromatography 
step 

 



Lab & Office :  Joychandipur Bakrahat, 24 Parganas (South),  
          Pin-743377 West Bengal, India

Contact No:   +91-33-24951044 / 0004

Ordering Informaon
Cat #      Product                Pack Size   Price ̀
GPC-01A   Hi-bind Ni-NTA agarose bead  10 ML     8,876
GPC-01B   Hi-bind Ni-NTA agarose bead  25 ML     12,858
GPC-01C   Hi-bind Ni-NTA agarose bead  50 ML     24,015
GPC-01D   Hi-bind Ni-NTA agarose bead  100 ML    45,000
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