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RPtag TM Tight Resin  
Bacterial Expression  
Starter Kit
PRODUCT DESCRIPTION
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Introduction
RPtagTM is an epitope tag designed to combine best-in-class 
solubility, expression level, stability, and reagent compatibility 
with among the best affinity and specificity characteristics of any 
available technology. Based on a ribose-binding protein from the 
thermophilic bacterium Caldanaerobacter subterraneus, RPtagTM 
is a hyperstable 27 kDa, monomeric expression- and solubility-
enhancing protein engineered to bind the RPtagTM Tight peptide 
(KIANFIPAELKLITKANVQ) with incredible affinity (Kd = 47 pM). 
This engineered sequence does not share significant homology 
with proteins found in common model organisms, and is not 
expected to bind or otherwise interact with endogenous proteins. 
In this product, the RPtagTM Tight peptide is immobilized to resin, 
and is designed to allow purification and pulldown of even minute 
quantities of difficult to express protein containing the RPtagTM 
at the N- or C-terminus. The binding, stability, and elution 
characteristics of the resin make it ideal for batch binding and 
elution, but it can be used in typical column format under some 
conditions. All protocols given below are recommended starting 
points, and optimal conditions must be determined empirically 
depending on the requirements of the target and model system 
being used. 

What’s Included
 » 2 mL of RPtagTM Tight
resin (20 mL 50% slurry) in  
20% ethanol.

 » 10 mg Elution Peptide
 » 10 μg pRP-tagTM(Large)

Binding Capacity:  
≥10 mg RPtagTM per 
mL settled resin
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Buffers
RPtagTM is optimally functional in buffers ranging from pH 4-10. 
The resin may be used at lower pH, but if so we recommend the 
inclusion of 1 M ribose in the buffer to stabilize the tag. Proteins 
also bind tighter when salt (e.g. NaCl or KCl) is included, but it is 
not necessary. RPtagTM is compatible with most commonly used 
reducing agents (e.g. DTT, β-ME, TCEP), chelators (e.g. EDTA, 
EGTA) and detergents (e.g. TritonX-100, Tween 20). For a full 
list of tested reagent compatibilities, see “Reagent Compatibility” 
section below.

Recommended Buffer: 50 mM Sodium Phosphate  
or Tris pH 8.0, 150 mM NaCl, 1 mM EDTA

Binding
Because the resin is peptide based, we recommend the inclusion 
of a protease inhibitor cocktail to extend the life of the resin. Any 
common commercially available cocktail from a reputable vendor 
should work, and selection is subject to the same considerations 
for protecting your protein of interest. Unlike some other tags, 
the resin will not be inactivated by high concentrations of metal 
chelators or reducing agents, and is Cys, Ser, Tyr, Trp, His, and 
Met free, making it incredibly resistant to oxidation and alkylation.

BATCH PROTOCOL: For optimal binding, incubate with 
continuous gentle agitation for ~1 h at room temperature or 4 °C. 
Cooler temperatures (i.e. 4 °C) may slow binding if your construct 
significantly occludes the peptide binding site, and optimal 
incubation times must be determined empirically.
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COLUMN PROTOCOL: With this resin, binding may also be done 
using typical column protocols. However, slower flow rates and 
longer incubation times will improve efficiency. We recommend a 
maximum flow rate of <0.5 column volumes/min for this resin by 
gravity. This resin is NOT pressure rated, and should not be used 
in FPLC or other pressurized systems.

Recommended Buffer: 50 mM Sodium Phosphate or Tris pH 8.0, 150 
mM NaCl, 1x Protease Cocktail

Washing
The tight binding and slow unbinding kinetics of the RPtagTM 
Tight resin allow for extensive washing without the fear of losing 
protein from the resin or leaching necessary binding components. 
We therefore recommend washing as much as you like with as 
fast a flow rate as you can conveniently achieve by gravity. We 
routinely use ~10 ml/min for 10-20 column volumes. Note: This 
resin is NOT pressure rated, and should not be used in FPLC or 
other pressurized systems.

Recommended Buffer: 50 mM Sodium Phosphate or Tris pH 8.0, 150 
mM NaCl, 1 mM EDTA

Elution
The tight binding and high stability of the RPtagTM Tight resin
comes at the cost of relatively slow unbinding rate when the 
RPtagTM protein is folded. We have several elution conditions 
depending on the requirements of the protein of interest, and the 
reagent compatibility and stability of the system allow us to use 
them without fear of damaging the resin.
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BATCH PROTOCOL (recommended): After washing, resuspend 
the settled resin in 1 column volume of the following reagents in 
appropriate buffer for the indicated time with continuous gentle 
agitation at room temperature or 4 °C. These times are a starting 
point, but will work well for most systems. To achieve the highest 
concentration of eluted protein, we recommend using as small a 
volume of as concentrated an elution reagent as possible. If you 
included 1 M ribose to stabilize the RPtag™, it is recommended 
you exclude it from your elution buffer.

Recommended Buffer: 50 mM Sodium Phosphate or Tris pH 8.0, 150 
mM NaCl, 1 mM EDTA, 1 mM Elution Peptide

COLUMN PROTOCOL (not recommended): Eluting the protein 
from an RPtagTM Tight column can be difficult because of the slow 
unbinding kinetics when the RPtagTM protein is folded. Protein 
can be eluted rapidly and as a tight peak under denaturing 
conditions. It can also be eluted under native conditions in high 
concentrations of imidazole, but the peak tends to be broad and 
poorly defined. Slower flow rates and decreased pH can improve 
the tightness of the peak. As above, if you included 1 M ribose 
to stabilize the RPtagTM, we recommend you exclude it from your 
elution buffer. Note: This resin is NOT pressure rated, and should 
not be used in FPLC or other pressurized systems.

Condition Reagent Time

Native 0.1-1 mM Elution Peptide 3-5 h

On-column protease cleavage (if 
your construct has the required 
sequence)

0.1-1 mg protease/mL 
resin (e.g. TEV or HRV3C)

16 h – overnight

Denaturing 0.1-1 M Glycine pH 1.5, 6 
M Guanidine-HCl

5-10 min
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Regeneration
After elution of your target protein, RPtagTM Tight resin may be 
conveniently regenerated with standard denaturing and cleaning 
buffers either at low pH or with guanidine-HCl, preferably both. 
Just wash in 5-10 column volumes of the buffer below and 
re-equilibrate in your buffer of interest and you are ready to go. 
No stripping, recharging, bond reversing, or other steps beyond 
washing and re-equilibrating. Note: the resin should NOT be 
stored at low pH (<pH 4.0) for extended periods, as it will slowly 
hydrolyze the peptide.

Recommended Buffer: 0.1 M Glycine pH 1.5, 6 M Guanidine-HCl

Storage
Because RPtagTM Tight resin is peptide based, the biggest 
concerns for long term storage are slow hydrolysis at low pH, and 
microbial degradation. We therefore recommend it be kept at neutral 
pH in a with an antimicrobial agent at 4 ˚C for long-term storage.

Recommended Buffer: 20% ethanol in distilled water.

Condition Reagent Flow Rate

Native 3 M Imidazole <0.1 column volume/min

Denaturing 0.1-1 M Glycine pH 
1.5, 6 M

<0.5 column volume/min
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Reagent Compatibility
RPtagTM is incredibly robust and can withstand exposure to  
most commonly encountered laboratory conditions. Below is a list 
of reagents we have tested for use in routine protein purification. 
Listed concentrations are the highest that we have successfully 
tested, but do not necessarily represent a definitive maximum. 
Acceptable conditions will depend on the requirements of  
your experiments:

Reagent Tested Concentration

DMSO 20% (v/v)

ethanol 20% (v/v)

methanol 20% (v/v)

acetone 20% (v/v)

glycerol 20% (v/v)

ribose 3 M

sorbitol 3 M

imidazole 200 mM

EDTA 100 mM

NaCl 3 M

KCl 3 M

DTT 100 mM

β-ME 100 mM

Tween20 2% (w/v)

TritonX-100 2% (w/v)
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Reagent Tested Concentration

sorbitol 3 M

imidazole 200 mM

EDTA 100 mM

NaCl 3 M

KCl 3 M

DTT 100 mM

β-ME 100 mM

Tween20 2% (w/v)

TritonX-100 2% (w/v)

SDS incompatible

n-undecyl-β-D-maltopyranoside (UM) 0.2% (w/v)

n-dodecyl-N,N-dimethylamine-N-oxide (DDAO) 0.2% (w/v)

n-decyl-β-D-maltopyranoside (DM) 0.2% (w/v)

n-octyl-β-D-thioglucopyranoside (OTG) 0.2% (w/v)

n-octyl-β-D-glucopyranoside (OG) 0.2% (w/v)

n-dodecyl-β-D-maltopyranoside (DDM) 0.2% (w/v)

CHAPS 0.2% (w/v)

Guanidine-HCl 6 M*

pH 4.0-10.0**

* Must include 1 M ribose in the buffer to stabilize the RPtagTM  
  protein, and we recommend using a pH as close to 8 as possible  
  to maximize stability.
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**Can go outside of this range if 1 M Ribose is included in the buffer, but 
the farther you go the weaker the interaction between RPtagTM and the 
column will be.

Native (peptide elution)
Buffers

Buffer A: 50 mM phosphate pH 8.0, 150 mM NaCl, 1 mM EDTA
Buffer B: 50 mM phosphate pH 8.0, 150 mM NaCl, 1 mM EDTA, 
1 mM Elution Peptide
Wash Buffer: 0.1 M Glycine pH 1.5, 6 M Guanidine-HCl

Protocol (from pelleted E. coli cells)

1. Resuspend E. coli cell pellet in 5-10 mL Buffer A per L culture,  
and spike with 1x protease inhibitor cocktail
 

Optional: Freeze the resuspended cells on dry ice or liquid nitrogen 
and store at -20 ˚C until ready to purify. When ready, thaw the pellet 
by placing the vessel its in it in a bath of room temperature water and 
mixing by gentle inversion periodically until completely thawed. Pellets 
are generally stable when frozen at -20 ˚C for several weeks, and longer 
if stored at -80 ˚C.

2. Add 1 mg/mL egg white lysozyme, and incubate with gentle 
agitation for 30 min at 4 ˚C. The solution should turn viscous 
because of the release of DNA.

Example Step-By-Step Protocols
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3. Add 0.1 mg/mL DNAase I from bovine pancreas and 10 mM 
MgCl2, and incubate for another 30 min to decrease the viscocity 
of the solution.
 
Note: If the protease inhibitor cocktail you are using contains more than 
5 mM EDTA, increase the concentration of MgCl2 added so that you have 
>5 mM more than the total EDTA concentration of your solution.

4. Pellet cell debris by centrifuging at 10,000x g for 30 min at 4 ˚C

5. Wash your RPtagTM Tight resin with 5 column volumes Buffer 
A in a gravity column.

6. Apply the clarified cell lysate supernatant to the column, and let 
it flow through by gravity.

Note: For improved binding, you can incubate the lysate with the resin 
with gentle agitation for ~ 1 h, or passing the flowthrough over the 
column a second time. We do not recommend extended periods of 
incubation at this stage because of the risk of proteases degrading your 
protein and the column.

7. Wash the column with 10-20 column volumes of Buffer A to 
remove weakly bound proteins.

8. At the end of the wash, allow the buffer to drain until just 
before the resin runs dry and stop the flow. Then resuspend the 
resin in 1 column volume of buffer B, and incubate with gentle 
agitation for 5 h.

9. Place the column upright and allow the buffer to drain, 
collecting the eluent. Then gently add 0.5 column volume of 
buffer A, and collect a second fraction of eluent. These fractions 
should contain your protein.
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10. Analyze the fractions by SDS-PAGE for purity and yield. 
The elution peptide is small (2112 Da) and may be removed by 
dialysis, desalting, or subsequent purification steps. It also lacks 
highly absorbing amino acids Trp, Tyr, and Cys, so it will not 
significantly interfere with A280 measurements to determine 
protein concentration.

11. Wash the column in 5-10 column volumes wash buffer, and 
requilibrate with 10 column volumes buffer A.
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Native (on-column cleavage)
Note: For this example, a TEV cleavage site needs to be placed between 
the RPtagTM and your protein of interest when you express it.

Buffers

Buffer A: 50 mM phosphate pH 8.0, 150 mM NaCl, 1 mM EDTA
Buffer B: 50 mM phosphate pH 8.0, 150 mM NaCl, 1 mM EDTA, 
10 mM β-ME, 0.1 mg/mL TEV protease
Wash Buffer: 0.1 M Glycine pH 1.5, 6 M Guanidine-HCl

Protocol (from pelleted E. coli cells)

1. Resuspend E. coli cell pellet in 5-10 mL Buffer A per L culture, 
and spike with 1x protease inhibitor cocktail
 
Optional: Freeze the resuspended cells on dry ice or liquid nitrogen 
and store at -20 ˚C until ready to purify. When ready, thaw the pellet 
by placing the vessel its in it in a bath of room temperature water and 
mixing by gentle inversion periodically until completely thawed. Pellets 
are generally stable when frozen at -20 ˚C for several weeks, and longer 
if stored at -80 ˚C.

2. Add 1 mg/mL egg white lysozyme, and incubate with gentle 
agitation for 30 min at 4 ˚C. The solution should turn viscous 
because of the release of DNA.

3. Add 0.1 mg/mL DNAase I from bovine pancreas and 10 mM 
MgCl2, and incubate for another 30 min to decrease the viscocity 
of the solution.
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Note: If the protease inhibitor cocktail you are using contains more than 
5 mM EDTA, increase the concentration of MgCl2 added so that you have 
>5 mM more than the total EDTA concentration of your solution.

4. Pellet cell debris by centrifuging at 10,000x g for 30 min at 4 ˚C

5. Wash your RPtagTM Tight resin with 5 column volumes Buffer 
A in a gravity column.

6. Apply the clarified cell lysate supernatant to the column, and let 
it flow through by gravity.

Note: For improved binding, you can incubate the lysate with the resin 
with gentle agitation for ~ 1 h, or passing the flowthrough over the 
column a second time. We do not recommend extended periods of 
incubation at this stage because of the risk of proteases degrading your 
protein and the column.

7. Wash the column with 10-20 column volumes of Buffer A to 
remove weakly bound proteins and protease inhibitors that might 
interfere with your elution.

8. At the end of the wash, allow the buffer to drain until just 
before the resin runs dry and stop the flow. Then resuspend the 
resin in 1 column volume of Buffer B, and incubate with gentle 
agitation for ~16 h (or overnight).

Note: The optimal amount of protease and incubation time will depend 
on the activity and identity of your protease and how accessible the 
protease recognition site is in your construct.

9. Place the column upright and allow the buffer to drain, 
collecting the eluent. Then gently add 0.5 column volumes of 
buffer A, and collect a second fraction of eluent. These fractions 
should contain your protein.
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10. Analyze the fractions by SDS-PAGE for purity and yield. The 
protease will need to be removed in subsequent purification steps 
unless it is an RPtagTM fusion protein and will stick to the column.

11. Wash the column in 5-10 column volumes wash buffer, and 
requilibrate with 10 column volumes buffer A.

Denaturing (inclusion bodies)

Buffers

Lysis Buffer: 50 mM phosphate pH 8.0, 150 mM NaCl,  
1 mM EDTA
Buffer A: 50 mM phosphate pH 8.0, 6 M Guanidine-HCl, 1 M Ribose
Buffer B: 0.1 M Glycine pH 1.5, 6M Guanidine-HCl

Protocol (from pelleted E. coli cells)

1. Resuspend E. coli cell pellet in 5-10 mL Lysis Buffer  
per L culture
 
Optional: Freeze the resuspended cells on dry ice or liquid nitrogen 
and store at -20 ˚C until ready to purify. When ready, thaw the pellet 
by placing the vessel its in it in a bath of room temperature water and 
mixing by gentle inversion periodically until completely thawed. Pellets 
are generally stable when frozen at -20 ˚C for several weeks, and longer 
if stored at -80 ˚C.

2. Add 1 mg/mL egg white lysozyme, and incubate with gentle 
agitation for 30 min at 4 ˚C. The solution should turn viscous 
because of the release of DNA.
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3. Add 0.1 mg/mL DNAase I from bovine pancreas and 10 mM 
MgCl2, and incubate for another 30 min to decrease the viscocity 
of the solution.
 
Note: If the protease inhibitor cocktail you are using contains more than 
5 mM EDTA, increase the concentration of MgCl2 added so that you have 
>5 mM more than the total EDTA concentration of your solution.

4. Pellet cell debris and insoluble proteins by centrifuging at 
10,000x g for 30 min at 4 ˚C 

5. Discard the supernatant, and wash the pellet 3x in water, 
pelleting every time by centrifuging at 10,000x g for 30 min  
at 4 ˚C

6. Resuspend the pellet in 5 mL Buffer A per L of original culture, 
and incubate at room temperature for 15 min

7. Pellet remaining debris by centrifuging at 10,000x g for 30 min 
at 4 ˚C.

8. Wash your RPtagTM Tight resin with 5 column volumes Buffer 
A in a gravity column.

9. Apply the solublized pellet to the column, and let it flow 
through by gravity. The slower it flows through, the more efficient 
the binding.

Note: For improved binding, you can incubate the lysate with the resin 
with gentle agitation for ~ 1 h, or passing the flowthrough over the 
column a second time. Protease activity at this point should be minimal 
because of the guanidine, so allow it to incubate for as long  
as necessary.
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10. Wash the column with 10 column volumes of Buffer A to 
remove weakly bound proteins and protease inhibitors that might 
interfere with your elution.

11. Elute your protein with 10 column volumes Buffer B, 
collecting fractions. Samples can be assayed for protein by A280 
if spectroscopic grade guanidine hydrochloride was used, or 
by SDS-PAGE after guanidine is removed or diluted. Presence 
of high concentrations of guanidine HCl will interfere with 
electrophoresis.

12. Re-equilibrate with 10 column volumes buffer A (or a non-
denaturing buffer if you have no more denaturing preps for the 
day). Do not leave the column at pH 1.5 for extended periods of 
time, as it can encourage hydrolysis of the immobilized peptide.
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For more information  
or to get in touch go to  

recombipure.com 

Thanks!
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