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Protocol
Cat. No. PC2003

HyperChrom Glutathione 4FF Agarose  
Product description

HyperChrom Glutathione 4FF Agarose is an affinity chromatography medium primarily used to purify 

glutathione S-transferase (GST)-tagged proteins, but also for the purification of other S-transferases or 

glutathione-dependent proteins. HyperChrom Glutathione 4FF Agarose is the first choice for purifying GST-

tagged proteins, with the advantages of high loading, easy regeneration, and easy amplification. 

Components and storage conditions

Components
PC2003-25 mL PC2003-100 mL

HyperChrom Glutathione 4FF Agarose  25 mL 100 mL

Store the components at 4℃ for 5 years. 

Product parameters

HyperChrom Glutathione 4FF Agarose chromatography media parameters

Name Description

Chromatography media type Affinity chromatography media

Ligation Glutathione and 10 carbon atoms connect arms

Scaffolding 4% highly cross-linked agarose

Average particle size 90 μm

Ligand density 120~320 mol glutathione/mL chromatography medium

Dynamic load  10 mg GST-tagged protein/mL chromatography medium

Flow rates are recommended 90-300 cm/h

Maximum flow rate 400 cm/h

Withstand pressure 0.3 MPa

Use temperature 4 - 30℃
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pH stability * 3 - 12

Chemical resistance
Common aqueous solution, 0.01 M HCl, 0.1 M NaOH, 8 M urea, 6 M 

guanidine hydrochloride, 30% isopropanol **

* After the chromatography medium was placed at 40 °C and pH 3-12 for 7 days, its physicochemical 

properties and functions did not change significantly.

** 30% is v/v, volume ratio.

Experimental manipulation

1. Preparation of buffers

Buffer Type Buffer Components

Balance/Bind/Wash Buffer PBS, pH 7.3 (140 mM NaCl, 2.7 mM KCl, 10 mM Na 2 HPO 4 , 1.8 

mM KH 2 PO 4 , pH 7.3)

Elution Buffer 50 mM Tris-HCl, 10 mM Reduced Glutathione, pH 8.0

2. Sample preparation

Prepare samples for purification.

3. Chromatographic conditions

Flow rate selection: Linear flow rate of 90-300 cm/h is generally selected according to the height of 

the column bed.

Sample preparation: To prevent the sample from clogging the column, the sample needs to be 

filtered with a 0.2/0.45 μm (after inclusion body disruption) microporous membrane before loading, 

and it is recommended that the pH and conductivity of the sample be adjusted to be consistent with 

the equilibrium buffer (the pH and conductivity of the sample can be adjusted by dilution, 

ultrafiltration, and desalting .

4. Loading columns

The following column loading methods are suitable for filling laboratory-scale chromatography columns:

4.1 Supplies required for column mounting

(1) Chromatography medium: Hpyer Chrom Glutathione 4FF Agarose.

(2) Chromatographic empty column: laboratory-scale chromatography empty column and column loader.

(3) Solution required:

a) Column loading solution: PBS, pH 7.3.
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Chemical resistance
Common aqueous solution, 0.01 M HCl, 0.1 M NaOH, 8 M urea, 6 M 

guanidine hydrochloride, 30% isopropanol **

* After the chromatography mmmmmmmmmmmedededededededededededium was placed at 40 °C and pH 3-12 for 7 days, iiitststststststststst pppppppppppphysicochemical 
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Experimental manipulation

1. Preparation of buffers

Buffer TypeTT Buffer Components

Balance/Bind/Wash BuBuBuBuBuBuBuBuBuBuBuufffffffffffffffffffffffffferererererererererrererrr PBS, pH 7.3 (140 mM NaCl, 2.7 mM KCl, 10 mMMMMMMMMMMM NaNaNaNaNaNaNaNNaNaNaNaNa 2222222222222 HHHHHHHHHHPO 4 , 1.8 

mM KH 2 PO 4 , pH 7.3)

Elututtututututututututututttiooioioiooioioioioioioioiiooionnnnnnnnnnnnnnnnnnnnnnnnn BuBuBuBuBuBuBuBBuBuBuBuBuuffffffffffffffffffffffffffer 50 mM Tris-HCl, 10 mM Reduced GlGllGlGlGlGlGlGlGlGlGlGlGlGllGlutututututututututututututututututuu atatattttttatatattatattatatatatattattatthihihihiihihihihihihiihiionononooononononoonooo e, pH 8.0

2. Sample preparation

Prepare samples for purification.

3. Chromatographic conditions

Flow rate selection: Linear flow rate of 90-300 cm/h is generally selected according to the height of 

the column bed.

Sample prepapapapapaaapaaaaararararararararararararararaatititiitititititititititittttitttttt ononononononononononnononnonononononononnonnonnnn::::::::::::::: ToToToToToToToToTToToToTTTToT  prevent the sample from clogging the colummmnnnnnnnnnnnnn, , , thththththththththththththhthe e e e e e ee e e e eee sasasasasasaaasasasasasasasasaasammmmpmmmmmmmmmmmmmmm le needs to be 

filtered wwwwwwwwwwwwwwwwwititititititititititittititi hhhh hhhhhhhhhhh a a a a a a a a aa aaaa a 0.0.0.00.0.0.0.0.00000000000 22222222222222/0.45 μm (after inclusion body disruption) micccccccccccccrororororororororororororororororopopopopopopopopopopopopopopopopopopp rororororororororororororororooouuuususususuusuuuuuuu  membrane before loading,

and ittttttttttttt iiiiiiiiiiiiiiiis ss s s sss s s sss sss rererererererererererererrrecoccc mmended that the pH and conductivity of the sample be adjusted to be consistent with 

the equilibrium buffer (the pH and conductivity of the sample can be adjusted by dilution, 

ultrafiltration, and desalting .

4. Loading columns

The following column loaoaoaoaoaoaoaoaoaoaoaoaaoadididididididididididdididiidingnngngngngngngngnngnngng methods are suitable for filling laboratory-scaleeeeeeeeeeee chchchhhhchchhchhhchchchchhchhchchchhchc rororororororororoororor mamamamamamamamamamamamamamaaamammattotototototototototottotttt graphy columns:

4.1 Supplies reqqqqqqqqqqqqqqquiuiuiuiuiuiuiuiuiuiuiuiiuuiuirerererereererererererererer d dddddddddd dddddddd dddddddd fofofofofofofofofofofofofofofofofofofofoofofofofofooofoor rrrrrrrrrrrrrrrrr column mounting

(1) Chroooooooooooooomamamamamamamamamamamamamamamammmm totototototoooototototoooototootooototootoott grgrgrgrgrgrgrggrgrgrgrgrgrgrgrgraaapaaaa hy medium: Hpyer Chrom Glutathione 4FF Agarose.

(2) Chromatographic empty column: laboratory-scale chromatography empty column and column loader.

(3) Solution required:

a) Column loading solution: PBS, pH 7.3.
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b) Exhaust solution: PBS, pH 7.3.

(4) Column loading tools: sand core funnel, stirring rod, measuring cylinder, etc.

4.2 Preparation before column loading

(1) Calculate the volume of chromatography medium Vm required for column loading (volume of the 

chromatography medium part after sufficient sedimentation), and calculate the formula:

Vm = cross-sectional area of the chromatography column X height of the column bed where the 

column is planned to be loaded x compression ratio of the chromatography medium.

(Note: The compression ratio of Hpyer Chrom Glutathione 4FF Agarose is 1.12).

(2) The chromatography medium was transferred to the sand core funnel, and the column loading 

solution was cleaned and filtered with about 3 times the volume of the chromatography medium, and 

the column chromatography medium to be loaded was replaced with the column loading solution.

(3) For the preparation of the gel suspension of the column chromatography medium to be loaded, the 

suitable proportion of column loading glue suspension for HyperChrom Glutathione 4FF Agarose 

chromatography medium is 50% - 70%. In order to obtain an accurate chromatography medium 

volume, the chromatography medium can be placed in a graduated cylinder and settled overnight or 

centrifuged at low speed (3000 rpm, 5 min) to simulate the natural sedimentation effect of the 

chromatography medium, and then measured. 

(4) Check the empty column to be used to ensure it is clean and leak-free.

4.3 Column mounting

(1) Exhaust with PBS, pH 7.3 for the column bottom filter membrane (screen).

(2) After sufficient exhaust, screw the plug or close the column bottom valve at the bottom of the column 

interface, and continue to inject a small amount of PBS, pH 7.3, until the bottom of the column is 

covered.

(3) Adjust the chromatography column to vertical.

(4) The column head is connected to the chromatography system, which provides a low flow rate of 5 m 

L/min and exhausts the column head membrane (screen) with PBS, pH 7.3. 

(5) Thoroughly stir the prepared chromatography medium suspension with a stir bar, and then slowly 

pour into the prepared chromatography empty column at one time.

Note: If the volume of the glue suspension exceeds the empty column volume, it should be extended by 

using a column loader or connecting another empty column tube with a connector.

(6) Place the gaseated stigma into the chromatography column, fully fit the glue suspension level, and 

remove all air bubbles. Then tighten the column head seal.
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column is planned to be loaded x compression ratio of the chromatography medium.
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volume, the chromatography medium can be placed in a graduated cylinder and settled overnight or 

centrifuged at low speed (3000 rpm, 5 min) to simulate the natural sedimentation effect of the 

chromatography medium, and then measured.

(4) Check the empty column to be used to ensure it is clean and leak-free.

4.3 Column mounting

(1) Exhaust with PBSBSSSSSSSSSSSSSSSSSSSSS,,,,,,,,, pHpHpHpHpHpHpHpHpHpHpHpHpHpHpHH 7777777777777777777.33333333 for the column bottom filter membrane (screrereeereeeeeeeenenenenenenenenenenenenenenene ).)).)).).).).))).)).))))).)

(2) After suuuuuuuuufffffffffffffffffffffffffficiciciciciciciciicicicicici ieieieieieieieieieieieieieieentntntntntntntntntntntntntntntntn eeeeeeeeeexhaust, screw the plug or close the column bottoooooooooooooom m mm m mmm mm m mmmm mmm vvvvvvavavvavaaaaaavvavaaaaavavavavaalvlvlvlvlvlvlvlvlvlvlvlvvlvlvlvveeeee eeeeeee at the bottom of the column 
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(3) Adjust the chromatography column to vertical.

(4) The column head is connected to the chromatography system, which provides a aaaaaaa lololololoolololololololoww wwwwwwwwww flow rate of 5 m 

L/min and exhaustssssssssss ttttttttttttthehehehehhehehheheheheheheheh ccolumn head membrane (screen) with PBS, pH 7.7.7.7.7.7.7.7...77 3.3.333333333333........  

(5) Thoroughlyyyyyyyyyyyyyyy ssssssssssssssstitititititititititititititit rr r rrrrrrrrrrrr ththththththththththththththththtththththhththtththhhe e e e e e eee eeeeeeeeeee prepared chromatography medium suspensioioioioioioioioiooiooioon n nn n nn nn n n nn n nnn wiwiwiwiwiwiwiwiwiwiwiwiwiwiwiwww thththththththththththththththth aaaaaaaaaa stir bar, and then slowly 

pour iiiiiiiiiiiiiiiintntntntntntntntntntntntntntntnto o ooo oo o oo o ooooo ththththththththththththththhheeeeeeeeeeeeeee pppppprppppppppp epared chromatography empty column at one timememememememememememeememeeee..

Note: If the volume of the glue suspension exceeds the empty column volume, it should be extended by 

using a column loader or connecting another empty column tube with a connector.

(6) Place the gaseated stigma into the chromatography column, fully fit the glue suspension level, and 

remove all air bubbles. Then tighten the column head seal.
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(7) Start the system pump, adjust the flow rate to 300 cm/h, and use the liquid flow to press the column 

bed. During this period, the pressure should not exceed 0.3 MPa. If the pressure is over, the flow rate 

needs to be reduced (see the table below for flow rate conversion).

10 mm 16 mm 26 mm 50 mm

60 cm/h 0.8 mL/min 2.0 mL/min 5.3 mL/ min 19.6 mL/min
100 cm/h 1.3 mL/min 3.3 mL/min 8.8 mL/min 32.7 mL/min
1 50 cm/h 2.0 mL/min 5.0 mL/min 13.3 mL/ min 49.1 mL/min
200 cm/h 2.6 mL/min 6.7 mL/min 17.7 mL/ min 65.4 mL/min
300 cm/h 3.9 mL/min 10.0 mL/min | 26.5 mL/min 98.1 mL/min
600 cm/h 7.9 mL/min 20.1 mL/ min 53.1 mL/min 196.3 mL/ min

Note

CID: Chromatographic inner diameter

V/FR: Volumetric flow rate

LFR: Linear flow rate

Table 1 Flow rate conversion table of different specifications of chromatography columns

(8) After the column bed is stabilized (the glue surface no longer falls), mark the position of the glue 

surface at this time. Stop the pump and press the column head down to 2-3 mm below the marked 

position.

(9) Re-apply the flow rate of 300 cm/h, if the glue surface no longer drops, that is, the column loading is 

completed. If the glue surface falls, repeat steps 8-9.

Note: The recommended workflow speed does not exceed 75% of the flow rate of the loading column.

5. Column efficiency determination (optional).

Select one of the two test methods shown in the table below for column effectiveness testing. Use the 

mobile phase equilibrium chromatography column to the baseline to be stable, load the sample into the 

chromatography column, continue to use the mobile phase for rinsing, and after the chromatographic peak 

is completed to return to the baseline, end the run, integrate the chromatographic peak, and evaluate the 

loading effect.

Table 2 Statistical table of two column efficiency measurement methods

Acetone Method NaCl Method

sample 1% (v/v) acetone in water 2 M NaCl in water

Sample volume 1% column volume 1% column volume

Mobile phase water 0.2 M NaCl in water

velocity of flow 30 cm/h 30 cm/h

Detector UV 280 nm electrical conductivity

The main evaluation criteria for the effect of column loading are N/m (number of plates per meter) and As 

(symmetry factor), which are calculated as follows:

CID

LFR
V/FR
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600 cm/h 7.9 mL/min 20.1 mL/ min 53.1 mL/min 196.3 mL/ min

Note
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V/FR: Volumetric flow rate
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Table 1 Flow rate converssssssioioioioioioioioioiooooioonnnn nn nnnn nnnnn tatatatatatatatatatataatatatatataablblblblblblblblblblblblblblblleeeee eeeeeeeeeeee of different specifications of chromatography columnmnmnmnmnmnmnmnmnnmnmnmnnmnnsssssssssssssss

(8) After the e ee e ee eeeeee cocococococococococoocococococ lulululululululululululululuumnmnmnmnmnmnmnmnmnmnmnmnmnmnmnn bbbbbbbbbbbbbed is stabilized (the glue surface no longer falls), mmmmmmmmmmmmmararararararararararaararark kk k k k k kkkk kkk thththththththhthththhthththththhe eeeeeeeeeeee position of the glue 

surfacacacacacacacacacacacacacacacacce e e e e e e e e ee eeeeee atatatatatatatatattatatatatatattttttattataaa ttttttttttttttttttthihihihihihhihihihihhihhihhh s time. Stop the pump and press the column head doooooooooooooooownwnwnwnwnwnwnwnwnwnwnwnwnwnwnwnnnn tttttttttttttttttttttttttoooooooooooooooooo 22222222222222-3 mm below the marked 

position.

(9) Re-apply the flow rate of 300 cm/h, if the glue surface no longer drops, that is, the column loading is 

completed. If the glue surface falls, repeat steps 8-9.

Note: The recommended workflow speed does not exceed 75% of the flow rate of the loading column.

5. Column efficiency determmmmmmmmmmmmmmminiiiiiiiiiii ation (optional).

Select one of the twtwtwtwtwtwtwtwtwtwtwtwtwtwwwwwwwwwwwwwoooo o oooooo ooo tetetetetetetetetetetetetetettettttttttttt ststststststststststststststststst mmmethods shown in the table below for columnnnnnnnnnnnnn efefefefefefefefefeefefefefeffefefefefefefefefefefefefeffeectctctctctctctctctctttttttctcttttcttcttctiiviviviviviviviviviviviiivivivivvivvvveness testing. Use the 

mobile phasesesee eeeeeeeeeeeeeeequququququququququququuququququqq ilililililililililillilililililibibibbbibibibibibibibibbibbibbibriiirium chromatography column to the baseline to o o o o o oo o ooooo bebebebebebebebebebebebbebebebebebebe sssssssssssssstatatatatatatatatatatatatatataataabbbbblbbbbbbbbbb e, load the sample into the

chromatogrgrgrgrgrgrgrgrgrgrgrgrgrgrrrrapapapapapapapapapapapapapapapaapaphhhhhhyhhyhhhhyhhhhhhhhhhhhhhh  column, continue to use the mobile phase for rinsing, and after the chromatographic peak 

is completed to return to the baseline, end the run, integrate the chromatographic peak, and evaluate the 

loading effect.

Table 2 Statistical table of two column efficiency measurement methods

Acetone Method NaNaNaNaNaNaNaaNaNaaNaaaaClClClClCllClClClCClClClCCCCCCCCCl MMMMMMMMMMMMMMMMeteteteteteteteteteteteteteteetetee hohhhhhhhhhhhhhh d

sample 1%1%1%1%1%1%1%1%11%1%1%1%1%11%1  (v/v) acetone in water 2222222222222222 M M MM MM M MMM MM MM NaNaNaNaNaNaNaNaNaNNaNNaNNNNN Cl in water

Sample volumeeeeeeee 1% column volume 1%1%1%1%1%11%1%1%1%1%111111  column volume

Mobile phaaaaaaaaaaseseseseseseseseseseseseseseese water 0.2 M NaCl in water

velocity of flow 30 cm/h 30 cm/h

Detector UV 280 nm electrical conductivity

The main evaluation criteria for the effect of column loading are N/m (number of plates per meter) and As 

(symmetry factor), which are calculated as follows:

CID

LFR
V/FR
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Column efficiency qualification standards: N/m > 5000, 0.8 < As < 1.5

*Parameter Notes:

L = column height, VR = reserved volume, Wh = half-peak width, a = left half-peak width at 10% peak 

height, b = right half-peak width at 10% peak height

6. Chromatographic steps

(1) Equilibrium: Use Balance/Bind/Wash Buffer to fully equilibrate the column to pH and conductivity 

stable and substantially consistent with the equilibration buffer, which typically requires 3-5 times 

the column volume.

(2) Sample loading: Determine the sample loading volume and sample loading amount on the 

HyperChrom Glutathione 4FF Agarose based on the binding load measured in the pilot experiment.

(3) Washing: Rinse the column with Balance/Bind/Wash Buffer or other suitable buffers until UV stable 

and return to baseline.

(4) Elution: Elute the binding protein with 5-10 column volumes of elution buffer. 

(5) Rebalancing: Re-equilibrate the chromatography column with Balance/Bind/Wash Buffer.

7. Removal of GST tags

(1) Excision of GST tags with PreScission enzyme

PreScission enzyme

PreScission buffer 50 mM Tris-HCl 50 mM NaCl 1 mM EDTA 1 mM DTT pH 7.5

Note: Digestion is performed prior to the chromatography step (4-elution).

The specific process is:

A. Rinse the chromatography column with 10x column volume of PreScission digestion buffer.

B. PreScission enzyme mix preparation: Prepare 80 μL of PreScission enzyme and 920 μL of 

PreScission digestion buffer per ml of chromatography medium (8 mg target protein/mL

chromatography medium), 4°C.

C. Load the PreScission enzyme mixture into a chromatography column, block the 

chromatography column, and incubate at 4°C for 4 h.

D. Rinse the chromatography column with 3x column volume of PreScission digestion buffer and 

collect the eluate with different tubes containing the protein of interest and the PreScission 
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Column efficiency qualification standards: N/m > 5000, 0.8 < As < 1.5

*Parameter Notes:

L = column height, VVVVVVVVVR R RRRR R RRR RRR RR ============== rererererererereeeerererereeerereeessesesesesesesesesesesesesseses rrrrrvr ed volume, Wh = half-ff peak width, a = left halfffffff---------ff pepepepepepepepepepepepepeeakakakakakakakakakakakakakakkak wwwwwwwwwwwwwwwwwwwwwwwwwididiididididididididididdiddth at 10% peak 

height, b = right t t t t t t t tt tttt t hahahahahahahahahahahahahahahahahaaalflffffffflflflflflfflflflfflflfffllflffflf-----------ffffffffffffffffff pepepepepepepepepepepeppepepepepeep akaaaaaaaa  width at 10% peak height

6. Chromatographic steps

(1) Equilibrium: Use Balance/Bind/Wash Buffer to fully equilibrate the column to pH and conductivity 

stable and substantially consistent with the equilibration buffer, which typically requires 3-5 times 

the column volume.

(2) Sample loading: Deeeeeeeeeeeeeteteteteteeteteteteteteteteteeermrrrrrrrrrrr ine the sample loading volume and sample loadingnggngngngngngggggngngggg aaaaaaaaaaaaamount on the 

HyperChrom GlGGGGGGGGGGGGG utututututututututtututututututtuuuuutuu atatatatatatatatatatatatatata hihihihihihihihihihihihihihhionononononoonononoonononoononone 4FF Agarose based on the binding load measureddddd in nnnn nn nnnn ththththththththththththththththe e ee e e e e e ee e ee pipipipipipippipipipipipipipipiip lololololollolollllll t experiment.

(3) Washinininnininininininnini g:g::::::g:g:g:g:gg:g:g:g:g:g:gg RRRRRRRRRRRRRRRinininininininininininininininnsesesesesessesesesesesesesesseess ttthe column with Balance/Bind/Wash Buffer or othererererererererererrererer sssssssssuiuiuiuiuiuiuiuiuiuiuuiuiuiuiu tatatatatatatatatatatatataaatablblblblblblblblblblblblblblblblb e eeeeeeeeeeeee bbbbbbubb ffers until UV stable

and reeeeeeeeeeeeeeeetututututututututututututututututuurnrnrnrnrnrrnrnrnrnrnrrnrnrnr  to baseline.

(4) Elution: Elute the binding protein with 5-10 column volumes of elution buffer. 

(5) Rebalancing: Re-equilibrate the chromatography column with Balance/Bind/Wash Buffer.

7. Removal of GST tags

(1) Excision of GST tags with PreScission enzyme

PreScissioioiooioiooioiooooooon n nn nnn nnn n n eneneneneneneneneneneneneneeeeeneeee zyzyzyzyzyzyzyzyzyzyzyzyzyzyzyyymmmmmmemmmmmmmmm

PrPrPrPrPrPrPrPrPrPrrPrPrPrrPrreSeSSSSSSSSSSSSeeSeSeSeeeeeeSeSSSScicicicicicicicicicicicicicic ssssssssssssssssssssssssssssssssss ioioioioioioioioioioioioioioion buffer 50 mM Tris-HCl 50 mM NaCl 1 mMmMmMmMmMmMmMmMmMmMmMMmMmMmMMmMmMMmm EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEDTDTDTDTDDDTDDTDTDTTDDDDDDDD A 1 mM DTT pH 7.5

Note: DDDDDDigestion is performed prior to the chromatography step (4-elution).

The specific process is:

A. Rinse the chromatography column with 10x column volume of PreScission digestion buffer.

B. PreScission ennnnnnnnnzyzyzyzyzyzyzyzyzyzyyzyzyyzymmmmmmmemmmmmmmm  mix preparation: Prepare 80 μL of PreScission eeeeeeeeeeeeenznznznznznznznznznznzznznzzznznznzznnn ymymymymymymymymymmymymymmmyyyyyymyyyyy eeeeeeeeeeeeeeeee ananaananaanananaanaaaaaa d 920 μL of 

PreScissssioioioioioioioioiooioioooooon n nnnnnnnn nn n didididididididididididiiddddddddddddd gegegegegegegegegegegegegegegegeeeststststtststststststttstststiiiioiiiiiiiii n buffer per ml of chromatography mediummmmmmmmmmmmmmm ((((((((((((((8 88 8 8 888 8888888 mgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmgmg ttttttttttarget protein/mL

chrooooooooooooomamamamamamamamamamamamamamamatototototototototottototottotogrgrgrgrgrgrgrgrgrgrgrggrgrgrrgrrgraapaaaaaaa hy medium), 4°C.

C. LoLoLoLoLoLoLoLoLoLoLoLoLoLoLoooadadaadaaaadadadaadaaaa  the PreScission enzyme mixture into a chromatography column, block the

chromatography column, and incubate at 4°C for 4 h.

D. Rinse the chromatography column with 3x column volume of PreScission digestion buffer and 

collect the eluate with different tubes containing the protein of interest and the PreScission 
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enzyme.

(2) Excision of the GST tag with Thrombin enzyme

Thrombin enzyme

Thrombin digestion buffer: PBS, pH 7.3

Dissolve 500 U of Thrombinase in 500 μL PBS, pH 7.3 (1 U/μL), aliquot into 80 μL per tube, and 

freeze at -80°C.

Note: Digestion is performed prior to the chromatography step (4-elution).

The specific process is:

A. Thrombinase Mixture Preparation: Prepare 80 μL of Thrombinase and 920 μL of Thrombin 

digestion buffer per ml of chromatography medium (8 mg protein of interest/ml 

chromatographic medium).

B. The thrombin enzyme mixture was loaded into the chromatography column, the 

chromatography column was blocked, and the room temperature (22~25°C) was incubated for 

2~16 h.

C. Rinse the chromatography column with 3x column volume of Thrombin digestion buffer and 

collect the elution with different tubes containing the protein of interest and Thrombinase.

(3) Remove the GST tag with Factor Xa

Factor Xa [Note] Factor Xa consists of two subunits linked by disulfide bonds, and since 

glutathione can break disulfide bonds, glutathione needs to be removed from the sample prior 

to the excision reaction. 

Factor Xa buffer 50 mM Tris-HCl, 150 mM NaCl, 1mM CaCl2 , pH7.5

Dissolve 400 U Factor Xa in 400 μL of cold water (1 U/μL), aliquot into 80 μL per tube, and freeze at -

80°C.

Note: Tag excision is performed prior to the chromatography step (4-elution).

The specific process is:

A. Rinse the column with 10x column volume of Factor Xa excision buffer.

B. Factor Xa mixture preparation: Prepare 80 μL of Factor Xa and 920 μL of Factor Xa excision 

buffer per mL of chromatography medium (8 mg target protein/mL chromatography medium).

C. Load the Factor Xa mixture into the chromatography column, block the chromatography 

column, and incubate for 2~16 h at room temperature (22~25°C).

D. Rinse the chromatography column with 3x the column volume of Factor Xa excision buffer 
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enzyme.

(2) Excision of the GST tag with Thrombin enzyme

Thrombin enzyme

Thrombin digesssssssssssstitititititititititititiittt ononononononononononoonoonono bbbbbbbbbbbbbbufuuuuuuuuuuuuuu fer: PBS, pH 7.3

Dissolve 500 U ooooooooof f ffff f f f ff fff ThThTThThThThTThThThThThThThThrorororororororoooororoororoooororooommbmbmbmbmbmbmmbmbmbmbmbmbmmbmmbmm inase in 500 μL PBS, pH 7.3 (1 U/μL), aliquot t t tttt inininininininininininnnnntotototototototototototototoo 888888888888880 0000000000 0 0 00 000 00 0000 0 0 μμμLμLμLμLμLμμμLμLμLμμμ  per tube, and 

freeze at -8000000000000000000°C°C°C°C°C°C°C°C°C°C°C°C°C°C°C°CCCC...........

Note: Digestion is performed prior to the chromatography step (4-elution).

The specific process is:

A. Thrombinase Mixture Preparation: Prepare 80 μL of Thrombinase and 920 μL of Thrombin 

digestion buffer per ml of chromatography medium (8 mg protein of interest/ml

chromatographiccccccccccccccc memmmmmmmmmmm dium).

B. The throrororoororororoorooombmbmbmbmbmbmbmbmbmbmbmbmbbbbbbbbmbbbbm inininininininininnnnnnininnnnnininnnn eeeeeeeeeeeeeeeeennnnnznznznznnznznnznnnn yme mixture was loaded into the chromatographyyyyy cccccccccccccololololololololololololololumumumumumumumumumumumumumumumumumumumumumumumuumn,n,nn,n,n,n,n,n,n,n,n,n,nnnnnnnnnn,n,nn ttttttttttttttttthehhhhhhhhhh

chchchchchchchchchchchchroroooooooooorrrrrrrrrrr mamamamamamamamamamamamamamamatototototototototototototototoooooggrgrgrgrgrgrgggggrggg aphy column was blocked, and the room temperatururururururururururururrure eeeeeeeeeeee (2(2(2(2(2(2(2(2(2(2(2(2(2(2(2( 2~2~2~2~2~2~2~2~2~2~2~2~2~2~2~~2 2525252525252525252525225525255225°°C°° ) was incubated for 

2~2~2~2~2~2~2~2~2~2~2~2~2~2~2~~2~161616161616161616161616166161616 h.

C. Rinse the chromatography column with 3x column volume of Thrombin digestion buffer and 

collect the elution with different tubes containing the protein of interest and Thrombinase.

(3) Remove the GST tag with Factor Xa

Factor Xa [Note][[ Factor Xa consists of two subunits linked by disulfide bonnnnnnnnnndsdsdsdsdsddddsdsdsd , and since

glutathione caaaaaaaan nnnnnnnnnnnn brbrbrbrbrbbrbrbrbrbrbrbrbb eaeaeaeaeaeaeeeaeaeeaee k disulfide bonds, glutathione needs to be removedddddddddddddddd ff f ff f ff fff f f ff ffrorororrorororororororororororr m mm m m mm m m m m mm mmmmmm ththththththtththhththththhhhttt e sample prior 

to the excxcxcxcxcxcxcxccxcxcxcxccisisisisisisisisisisisiiisssissssssssssioioioioioioioioiooooioioioiioooonnnnnnnnnnnnnnnnnnnnnnnnnn rerererererererrererererererer aaction.

FaFaFaFaFaFaFaFaFaFaFaaFaFaFaFaFaFactctctctctctctctctctctctctctctorororororororororororororororooroo XXXXXXXXXXXXXXXXXa buffer 50 mM Tris-HCl, 150 mM NaCl, 1mM CaCaCaCaCaCaCaCaCaCaCaCaCaCaCaCaCCaCaaCCCClCCCCCCCllllllCllllCClllCCCC 2222 , pH7.5

Dissolve 400 U Factor Xa in 400 μL of cold water (1 U/μL), aliquot into 80 μL per tube, and freeze at -

80°C.

Note: Tag excision is performed prior to the chromatography step (4-elution).

The specific processs iiiiiiiiiiiiiis:s:s:s:ss:s:s:ss:s:s:s

A. Rinse thhhhhhhhhhhhhhe e eee ee eeeee eee ccccocococococococococcccocococccccccoc lulululululululululuulluluulululululuuululuuluumnmmnmnmnmnmnmnmmnmmmmmnmmm  with 10x column volume of Factor Xa excissiisssissssioioioioioioiooioioiooioioiion nn nnn nnn nnnnn bubububububububububububbububuuuubufffffffffffffffffffffffffffffffff er.

B. FaFaFaFaFaFaFaFaFaFaFaFaFaFaFaFaFaFactctctctctctctctctctctctcctctctorororororororororororororoorroror XXXXXXXXXXXXXXXXXa mixture preparation: Prepare 80 μL of Factor Xa ananananananaananananananaaa dddddd ddddddddd 920 μL of Factor Xa excision 

bufffffffffffffffffffffffer per mL of chromatography medium (8 mg target protein/mL chromatography medium).

C. Load the Factor Xa mixture into the chromatography column, block the chromatography 

column, and incubate for 2~16 h at room temperature (22~25°C).

D. Rinse the chromatography column with 3x the column volume of Factor Xa excision buffer 
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and collect the eluate with a different tube containing the protein of interest and Factor Xa.

8. Cleaning and recycling

As the number of uses of the chromatography medium increases, contaminants (e.g., lipids, endotoxins, 

proteins, etc.) accumulate on the chromatography column. Regular in-place cleaning is essential to keep 

the column in stable working condition. Determine the frequency of in-place cleaning according to the 

degree of contamination of the chromatography medium (if the contamination is serious, it is 

recommended that in-place cleaning should be carried out after each use to ensure repeatable results and 

extend the working life of the chromatography medium).

Removal of denaturing and precipitated proteins: first wash with 2x column volume of 6 M 

guanidine hydrochloride, then rinse with 5x column volume PBS, pH 7.3.

Removal of hydrophobic and lipids: Wash the chromatography column first with 3-4 column 

volumes of 70% ethanol, then with 5 column volumes of PBS, pH 7.3.

9. Destruction and recycling

Since hpyer Chrom Glutathione 4FF Agarose chromatography media is difficult to degrade in nature, 

incineration of discarded chromatography media is recommended in order to protect the environment.

For chromatography media exposed to bioactive samples such as viruses and blood, please follow 

local biosafety requirements before destroying or disposing of them.

10. stockpile

The preloaded column is stored at the factory with 20% ethanol and closed with upper and lower plugs 

to keep the chromatographic packing wetted. After opening and using the preloaded column, the user 

can first rinse the preloaded column with pure water, then rinse 2-3 times the column volume with 20% 

ethanol, and then seal it with a plug (solution volatilization will cause the chromatographic packing to 

dry out and shrink, affecting its separation performance). For unopened chromatography media, keep in 

the original container.

11. frequently asked questions

issue Possible causes Recommend a solution

The column 

backpressure is too 

high

The packing is blocked

The lysate may contain tiny solid particles, and it is 

recommended to filter with a membrane (0.22 μm or 

0.45 μm) before loading the column, or centrifuge for 

removal

Samples contain high concentrations of nucleic acids, 

extend the disruption time until the viscosity 

decreases, or add DNase I (final concentration 5 
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and collect the eluate with a different tube containing the protein of interest and Factor Xa.

8. Cleaning and recycling

As the number of uses of the chromatography medium increases, contaminants (e.g., lipids, endotoxins, 

proteins, etc.) accumulate ooooooooon n n nnnn n nnnnnnnn thththththttthtthththe chromatography column. Regular in-place cleaningngngngnggngngngnggnggg iiiiiiiiiiiiiiiis s sssss s sss sss essential to keep 

the column in stable wwwwwwwwwwwwworororrrrorrrrrorororororororororrkikikikikikikikikikikikikikikingngngngngngngngngngngngngngngngnggg ccccccccccondition. Determine the frequency of in-place clclclclcclclccclccleaaaaaaaaaaaaaaaaaaaaaaaanininininininininininininininiingngngngngngngngngngngngngngngnggg aaaaaaaaaaaaaccording to the

degree of contamammmmmmmmmmmmmmininininininininininininininatatatatatatatatatatatatata ioioioioioioioioioioioioioioioioooonnnnn nnnnnnnnnn of the chromatography medium (if the contaminananananaanananananananananatitittititititititititititiononononoononoonoonononon iiiiiiiiiiiiiiiiiiis s ssss s ss ssss sssses rious, it is 

recommendededededededeedededededededeeed dddd d d d d d ddddd dd ththththththththththhhhththhhhhththhhhhhththhaatatatatatatataatatatatataatataa iiiiiiin-place cleaning should be carried out after each hhhhhhhhhhhhh usususususususususususususususu ee e e ee eee ee ee ee eeeeee tototottototototototototootooootottttottttt  ensure repeatable results and 

extend the working life of the chromatography medium).

Removal of denaturing and precipitated proteins: first wash with 2x column volume of 6 M 

guanidine hydrochloride, then rinse with 5x column volume PBS, pH 7.3.

Removal of hydrophobic and lipids: Wash the chromatography column first with 3-4 column 

volumes of 70% ethannnnnnnnnnnnnnnoloooooooooooo , then with 5 column volumes of PBS, pH 7.3.

9. Destruction and rererereerereerereerereereerecycycycycycycycycycycycycycycycycycycycycycyclclclclclclclclclclclclclcclccccccccccc inininininininininininininininnnnnnnnggggggggggggg

Since hphphphphphphphphphphphphphpphphpyeyeyeyeyeyeyeyeyeeyeyyyyyeyeyyeyyyyyey r r rrrrr rr rr rrr ChChChChChCChChChCChChChChChChChC rom Glutathione 4FF Agarose chromatography meddddddddddddiaiaiaiaiaiaiaiaiaiaiaiaiaiaaiaiaia iiiiiiiiiiiiiiiiis sssssssssssssssssssssss dididididididididididididididiffffffffffffffffffffffffffffffffficiciciciciciciciiiciiciiii ult to degrade in nature, 

incinerararararararararararararararaar tititititititititititittitit on of discarded chromatography media is recommended in oooooooooooooordrdrrdrrdrdrdrdrdrrr er to protect the environment.

For chromatography media exposed to bioactive samples such as viruses and blood, please follow

local biosafety requirements before destroying or disposing of them.

10. stockpile

The preloaded column is stored at the factory with 20% ethanol and closed with upppppppppppppppppppppppperererererererrererererererer aaaaaaaaaand lower plugs 

to keep the chromatogrgrgrgrgrgrrgrgrgrgrgrgrgrg apapapapapapapapapapapapapaapaphihihihihihihihihihihihihihihic cc c c c ccccc ccc c pappppppppppppppppp cking wetted. After opening and using the prelelellllllllloaoaaaoooaaooooaaooooaaaoooadedededededededededededededeeeddddddddddddd d dd d dd d d dd d dddd coccocococococococococococococococ lllululllllll mn, the user 

can first rinse thhhhhhhheeeeeee e ee eeeee prprprprprprprprprprprprprprpp eleleleleleleleleleleleleleeleleleleeleleeelle ooooaooaoaoaaoaoaoaoaoaoaoaoaoaoaoaooaoaooaoaaaadedededededddededededededdedd d column with pure water, then rinse 2-3 timessssssssssssss ththththththththththhthhththeeeeeeee eeeeee cocococococococococococcococoocolulululululululululullullulllumn volume with 20% 

ethanol, andndndndndndndndndndndndnddndd ttttttttttttttthehehehehehehehehehehehehehehehhhhhhhhhh n n n n n n n n n n n nn n nnn sesesesesssesesessesesesses al it with a plug (solution volatilization will causssssssssssseee e e e e eeeee eee e ee ththththththththththhththththhhthhheeeeeeeeeeeeeeeeeeeee chchchchchchchchchchchhchcccc romatographic packing to 

dry out annnnnnnnndddddddddd ddddddd shshshshshshshshshshshshshhsshshrink, affecting its separation performance). For unopened chromatography media, keep in 

the original container.

11. frequently asked questions

issue Possible causes Recommend a soooooooooolulululululululululullul titititiitititititit ononononononononoononno

The column

backpressure is too 

high

The packing is blocked

The lysate may contain ttttttttttininininininininininnny y y y y yy y y yy yyy sosososososososossososososoosossooolililililililililililililil ddddd dddddd particles, and it is 

recommended to fffffffffffffililililillililililililililllilteteteteteteteteteteteteteteteeteteeer r r r r rr rrr r rr r rrr wiwiwiwiwiwiwiwiwiwiwiwiiwithththththththththththththt  a membrane (0.22 μm or 

0.45 μm) before loaddddddddddddddddddiiiiiiiniiii g the column, or centrifuge for 

removal

Samples contain high concentrations of nucleic acids,

extend the disruption time until the viscosity 

decreases, or add DNase I (final concentration 5 



/ 8 / www.apexbt.com

μg/mL), Mg2+ (final concentration 1 mM), and 

incubate on ice for 10-15 min

The sample is too viscous

Organic reagents or protein-stabilizing agents (e.g., 

glycerol, etc.) may cause increased back pressure and 

decrease the operating flow rate.

There is no protein 

of interest in the 

eluting component

Proteins may be inclusion 

bodies

The lysate can be detected by electrophoresis to 

analyze whether there is a protein of interest in the 

supernatant, and the inclusion body protein needs to 

be purified according to the inclusion body protein

The expression is too low
Optimize the expression conditions and use the 

inclusion body purification buffer system

The target protein binding 

is relatively weak and has 

been washed down during 

the washing step

Increase the pH of the Wash Buffer, or decrease the 

concentration of imidazole

The protein of interest 

binds too strongly and is 

not easy to elute off

Lower the pH of Elution Buffer, or increase the 

concentration of imidazole in Elution Buffer

Peel off nickel ions using 10-100 mM EDTA solution 

while obtaining proteins

Protein degradation

When the bacteria are broken, some protease 

inhibitors need to be added

Perform the purification operation at 4°C

Impure elution 

components 

(containing multiple 

proteins)

Incomplete washing Increase the Wash Buffer volume

The sample contains other 

His-tagged proteins

Optimize washing conditions by adjusting pH or 

imidazole concentration. The eluting components 

were further purified using other purification methods 

(e.g., deionization exchange, hydrophobicity, etc.).

The filler color 

becomes lighter or 

turns white

Nickel ions shed or peeled 

off

Re-hang nickel ions according to the operation of filler 

regeneration

The filler is brown The buffer contains 

reducing agents such as 

Appropriately reduce the concentration of reducing 

agent DTT, or switch to thioethanol
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μg/mL), Mg2+ (final concentration 1 mM), and 

incubate on ice for 10-15 min

The sampppppppppple is too viscous

Organic reagents or protein-stabilizing agents (e.g.,

glycerol, etc.) may cause increased back pressure and 

decrease the operating flow rateteteteteteteteteeet .....

There is no protein 

of interest in tttttttheeheheheeheheheheheehehhehe 

eluting comppppppppppponononononononononononononononononeneneneneeneneeneneneeneee t

Proteins may be inclusion 

bodies

The lysate can be dedededededededeedeed teteteteteteteteteeteectctctctctctctctctcttc edededededededededededdedd bbbbbbbbbby electrophoresis to 

analyze whether thhhhhhhhhhhhhhhhhhhererererererererererererererererrrree eeeeeeeeeeeeeeeeee isisisisisisisisisisis a protein of interest in the

supernatant, and the inclusion body protein needs to 

be purified according to the inclusion body protein

The expression is too low
Optimize the expression conditions and use the 

inclusion body purification buffer system

The taaaaaaaaaaargrgrgrgrgrgrgrgrggrgget protein binding 

issssssssssssssss rrrrrrrrrrrelelelelelelelelelelelelelatatatatatatatatatatatattivivivivivivivivivivivivivively weak and has 

bebebebebebebebebbbbbebebebbbebebeeneeeeeee  washed down during 

the washing step

Increase the pH of the Wash BuBuBuuBuBuuBuBuBuuuuuuuuffffffffffffffffffffffferererererererererrrerr, ,, , , , ,, ,, ororoorororororororororoo  decrease the

concentration of imidazoooooooolelelelelelelelele

The protein of interest 

binds too strongly and is 

not easy to elute off

Lower the pH of Elution Buffer, or increase the

concentration of imidazole in Elution Buffer

Peel off nickel ions using 10-100 mM EDTA solution 

while obtaining proteins

PrrrrrrrrrPrPrPrPrPrPrPrP otototototototototttototeieieieieieieieieieieieieinnnnn nnnnnnn deddddddd gradation

When the bacteria are brokokokokokokokokkokokkko eneneneneneneneneneneen, , ,,,,,,, sossosssssossssss me protease

inhibitors need to be addeeeeeeeeddddddddddd

Perform the purificacacacacacacacacacacacacacacaac titititititititititititiititititiiionononononononoononnnnnnnononononnonnnoono ooooooooooooooppeppp ration at 4°C

Impure elution 

components 

(containing multiple 

proteins)

Incomplete washing Increase the Wash Buffer volume

The sample contains other 

His-tagged proteins

Optimize washing conditions by adjusting pH or 

imidazole concentration. The eluting components 

were further purified using other pupupupupupupupupupupup ririririririririririir fifffffffff cation methods 

(e.g., deionization exchangegegegegegegegeeege,,,,,,,,,,, hyhyhyhyhyhyhyhyhyhyhyhyhyhyhyhyyyhydrdrdrdrdrdrdrdrdrdrdrdddddddd opopopopopopopopopopopopophhhhhohhhh bicity, etc.).

The filler color 

becomes lighhhhhhhhhhhhhhhteteteteteteteteteteteteteteteteteerrr rr r rr rrrr rrrrrr orororororororooooroooooooroooro  

turns white

NiNNNNNNNNNNNNN ckel ions shed or peeled 

off

Re-hang nickel ionsnsnsssnsnsssnsnsnsnsnsnssss aaaaaaaaaaaaaaaaacccccccccccccccccccccccccccccccccccc ororororooorororooo dding to the operation of filler 

regeneration

The filler is brown The buffer contains 

reducing agents such as 

Appropriately reduce the concentration of reducing 

agent DTT, or switch to thioethanol



/ 9 / www.apexbt.com

DTT

Protein precipitation 

occurs during 

sample loading

The operating temperature 

is too low
Load samples at room temperature

Proteins aggregate
Add stabilizer to the sample and all buffers, such as 

0.1% Triton X-100 or Tween-20

Notes

1. It is recommended that the buffer and protein solution used for purification be filtered through a 0.22 μm 

or 0.45 μm membrane and then used on the column.

2. Sterilization: Since the 20% ethanol preservation solution does not have the effect of sterilization and 

pyrogen removal, it is recommended that HyperChrom Glutathione 4FF Agarose media can be treated 

with 70% ethanol for more than 12 h before and during use, or the denickelized medium can be treated 

with 1 M NaOH for 0.5~1 h to reduce the risk of microbial contamination. 

3. This product is for scientific purposes only.
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