59

EANREA L VRS T L
TSKgel SuperQ-5PW DBi%*

B

ESNES
ah 2

E H

Evaluation and Application of TSKgel Super Q-5PW,
a New Anion Exchanger for Protein Separation

Takao MATSUDA
Hiroyuki MORIYAMA

Basic properties of TSKgel Super Q-5PW, a new efficient anion exchanger, have been evaluated and

its application to protein separation has been investigated. This anion exchanger (10 gm in particle
diameter), originally based on TSKgel G5000PW of wide pore size (ca. 1,000 A) used for GFC

packings, is featured by its excellent protein recovery and high chemical durability, and exhibits

higher absorption capacity for protein than the existing anion exchanger TSKgel DEAE-5PW (ex. over

100 mg/ml-gel for bovine serum albumin). TSKgel Super Q series such as Super Q-5PW and Super

Q-Toyopearl 650 have been successfully employved for the analytical and preparative chromatographic

separation as well as purification of some protein samples.
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Table 1 Basic evaluation of TSKgel SuperQ-5PW and DEAE-5PW

SuperQ-5PW DEAE-5PW
Column size 7.5X7.5 7.5X7.5
(mml.D. Xcm)
Functional group —CH,CH;N(CH3) —CH,CHN(C,Hs),
Particle size( #m) 10+2 1042
lon—exchange capacity 0.15 0.10
(meq/ml)
Adsorption Capacity 100 43

(mg/ml) ¥

) Adsorption Capacity for Bovine serum albumin

Table 2 Dynamic adsorption capacity for proteins on

TSKgel SuperQ-5PW

Protein Adsorption capacity (mg/ml)
1leG 15
Bovine serum albumin 100
Trypsin inhibitor 136

in 0.05M Tris—-HCI buffer (pH8.6)

Table 3 Chemical stability of TSKgel SuperQ-5PW in Alkaline and acid solution

for 10 Days at 25C

lon—exchanger Solution lon—exchange capacity (meq/ml)
Before exposure After exposure
SuperQ-5PW 0.5NHCI 0.15 0.15
SuperQ-5PW 0.5NNaOH 0.15 0.14
lon-exchanger Solution BSA Adsorption capacity (mg/ml)
Befor exposure After exposure
SuperQ-5PW 0.5NHCI1 111 111
SuperQ-5PW 0.5NNaOH 111 112
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Table 4 Recovery of proteins from TSKgel SuperQ-5PW and DEAE-5PW

Protein Recovery (%)
SuperQ-5PW DEAE-5PW

Thyroglobulin 101 98
IgG 106 100
Bovine serum albumin 101 102
Hemoglobin 99 96
Ovalbumin 106 104
B-Lactoglobulin 105 103
Trypsin inhibitor 100 104
Myoglobin 101 103

Each protein of 0.4mg was applied to SuperQ-5PW column
(75x7.5mml.D) in 0.05M tris-HCl buffer (pHS8.6) and the absorbed
protein was desorbed in 0.05M tris—HCI buffer (pH8.6) containing 0.5 M

NaCl
0.25m1/min 0.5ml/min 1.0ml/min
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Fig. 2 Separation of a protein mixture by ion—exchange chromatography

on TSKgel Super Q-5PW

Column
Sample ! ovalbumin, Img
trypsin inhibitor, 1mg

Sample size 100 g1

: TSKgel Super Q-5PW 7.5X0.75cml.D.

! 60min linear gradient from 0.05M tris—HCl buffer of pH 8.6 to

0.05M tris—HCI buffer of pH 8.6 containing 0.5M NaCl

Elution

Flow rate  :0.25, 0.5, 1.0ml/min
Temperature : 25°C

Detection : UV absorbance at 280
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trypsin inhibitor, Img
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Fig. 3 Separation of a protein mixture by ion-exchange chromatography
on TSKgel Super Q-5PW
Column : TSKgel Super Q-5PW 7.5%X0.75cmlI.D.
Sample : ovalbumin, lmg

130, 60, 120min linear gradient from 0.05M tris-HCl buffer of pH

8.6 to 0.05M tris—HCI buffer of pH 8.6 containing 0.5M NaCl

Elution
Flow rate ! 1.0ml/min
Temperature : 25°C
Detection : UV absorbance at 280 nm
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Fig. 4 Separation of a protein mixture by ion-
exchange chromatography on TSKgel
Super Q-5PW

Column size
Sample

Sample loading :

Elution

Flow rate
Temperature
Detection

1200077 vy vRRIREZTH T T VT

$7.5%0.75cml.D.
: 1. Carbonic anhydrase (2mg)

2. Transferrin (4mg)

3. Ovalbumin (5mg)

4. Trypsin inhibitor (5mg)
100 e 1

:60min linear gradient from 0.05M

tris=HCI buffer of pH 8.6 to 0.05M
trissHCI  buffer of pH 8.6 con-
taining 0.5M NaCl

: 1.0ml/min
125C
: UV absorbance at 280 nm
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Fig. 5 Separation of Egg Whites

Column size
Sample size
Elution

Flow rate
Temperature
Detection

by
exchange chromatography on TSKgel
Super Q-5PW

ion—

$7.5X0.75¢ml.D.
*1mg/ml, 100 g1
:60min linear gradient from 0.05M

tris—HCl buffer of pH 8.6 to 0.05M
tris—=HCI buffer of pH 8.6 containing
0.5M NaCl

: 1.0ml/min
125C
1 UV absorbance at 280 nm
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Fig. 6 Separation of urease (Jack Beans) by Fig. 7 Separation of commercial lipoxidase by
ion—exchange chromatography  on ion—exchange chromatography  on
TSKgel Super Q-5PW TSKgel Super Q-5PW
Column size :7.5X0.75cml.D. Column size :7.5X0.75cml.D.
Sample size :10mg/ml, 100 g1 Sample size : 6mg/ml, 100 g1
Elution ! 60min linear gradient from 0.05M Elution ' 60min linear gradient from 0.05M
tris=HCI buffer of pH 8.6 to 0.05M tris=HCl buffer of pH 8.6 to 0.05M
tris=HCI buffer of pH 8.6 containing tris=HCI buffer of pH 8.6 containing
0.5M NaCl 0.5M NaCl
Flow rate : 1.0ml/min Flow rate : 1.0ml/min
Temperature : 25C Temperature : 25C
Detection : UV absorbance at 280 nm Detection : UV absorbance at 280 nm
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Fig. 8 Comparison of TSKgel Super Q-5PW and Super Q-Toyopearl 650 M

Column : (a) TSKgel Super Q-5PW 7.5X0.75cmI.D.

(b) TSKgel Super Q-Toyopearl 650M 15X 1.6cml.D.
Sample loading : (a) 1.6mg

(b) 54mg
Elution : A50.05M tris—HC] buffer (pHS8.6)

BiA+0.5M NaCl

A DB linear gradient (a)60min (b)100min

Flow rate : (a)1.0ml/min (b)2.0ml/min
Temperature :25C
Detection : UV absorbance at 280 nm
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