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Basic Evaluation of TSKgel Super Q-Toyopearl 650, a New

ion-Exchanger for Preparative Separation of Proteins

Takao MATSUDA
Toshikuni KOGA
Katsuo KOMIYA
Yoshio KATO

The title new anion-exchanger, prepared by introducing quaternary ammonium groups onto TSKgel

Toyopearl HW65, was evaluated for its basic characteristics and applications. This new ion-exchanger was

found to possess high chemical and mechanical stability as well as high adsorption capacity for standard pro-

teins. The recovery of proteins was almost quantitative. Accordingly, it_should be particularly useful for the

preparative separation of proteins.
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Table 1 Ion-exchange Capacity of Super Q

TOYOPEARL 650, QAE-TOYOPEARL
550C and DEAE-TOYOPEARL 650M

Ton-exchange

Particle size

capacity
(um) (meg/m 0)
Super Q TOYOPEARL 6505 20— 50 0.24
Super Q TOYOPEARL 650M 40— 90 0.24
Super Q TOYOPEARL 650C  50—150 0.28
QAE TOYOPEARL 550C 50—150 0.34
DEAE TOYOPEARL 650M 40— 90 0.12
12 =
10—
g —
T
G -
-
2 | | |
0 0.1 0.2 0.3

Amount of Added HC1 (mequiv,/ml-gel)

Fig. 1 Titration curve of Super Q-Toyopearl
650M

(BPRERE) TH, FBuT 7.5%X0.75 cm LD,
AFULAN T AMITETCA LT 50mM b Y RIEEEA Y
77 (pH8.7) T30 RIFEMT 5, BAE (RE 20
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Table 2 Static Adsorption Capacity for BSA on
Some Anion-Exchangers

BSA Adsorption
Anion-Exchanger Capacity
(meq/moe-gel)
Super Q TOYOPEARL 650S 126
Super Q TOYOPEARL 650M 143
Super Q TOYOPEARL 650C 129
QAE-TOYOPEARL 550C 70
DEAE-TOYOPEARL 650M 25
Q-Sepharose Fast Flow 40
Fractogel EMD TMAE 650M 57

Adsorption Buffer: 50 mM Tris-HCI (pH 8.7)

Table 3 Dynamic Adsorption Capacity for Proteins on Some Anion-Exchangers

Adsorption Capacity (mg/mé-gel)

Anion-Exchanger Thyroglobulin BSA Trypsin inhibitor
(MW :660,000) (MW :66,000) (MW :21,500)
Super Q TOYOPEARL 650M 12 157 167
QAE-TOYOPEARL 550C 9 69 72
DEAE-TOYOPEARL 650M 12 40 47
Q-Sepharose Fast Flow 7 45 92
Fractogel EMD TMAE 650M 10 56 60

* Adsorption Buffer: 50 mM Tris-HCI (pH 8.7)
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Fig. 3 Chemical stability of Super Q-Toyopearl
650M in alkaline and acidic aqueous solu-
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Fig. 4 Relationship between flow-rate and
pressure drop on Super Q-Toyopearl
650S, 650M and 650C
Column size: 15x1.6 cm 1.D. (glass col-
umn)

Eluent:Deionized water
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Fig. 5 Relationship between flow-rate and
pressure drop on Super Q-Toyopear]
6508, 650M and 650C
Column size: 20x10.8cmI.D.
(stainless steel column)
Eluent: Deionized water
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N650S, 650MEU650CE#FHTAL, 50mM kY = HEALRE X%, 145%, 05M NaCl #4&¢ 50 mM
EiE Ay 77— (PH87) 6 0.5MNaCl #&tr 50 U REEESY 7y — THRE LLERKE 5 EEER
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. . -T 1 650M
Er—, WFRbY S OfBEKE Lk, Fig. Q-Toyopear [
TACEDY me b ST N ETT A, SEEREER TR Protein sy Rbe)
HHFL, HTEARS 7 v K3 RO BEN B B R thyzoglobulin %
Ferritin 97
y-globulin 101
Hemoglobin 89
11 Bovine serum albumin 99
' Ovalbumin 100
M — o & B-lactoglobulin 100
g 0.9 Trypsin inhibitor ~ 100
= | I l | L | Myoglobin 100
; 1] 0.1 0.2 0.3 0.4 0.5 — ; :
2 NaCl Concentration of Buffer (M) Column size: 15X 1.6 cm L1.D. (glass column)
© Proteins of 10 mg each were applied to the column
kS equilibrated with 0.05 M Tris-HCI buffer of pH 8.7
&1 at a flow rate of 2.0 m0/min. After elution for 1
(| e —— P o o min with 0.05 M Tris-HCI buffer of pH 8.7, the ad-
" sorbed proteins were washed out in the 0.06 M
' ’ : ! ; : | Tris-HCl buffer of pH 8.7 containing 0.5 M NaCl.
4 5 5 7 g 9 The column effluent were collected for 12.5 min
pH of Buffer after sample injection and then the proteins in the ef-
Fig. 6 Dependence of bed volume on pH and ionic flents were determined spectrophotomerically at
strength of the buffer 280 nm.
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Fig. 7 Chromatograms of a protein mixture obtained by ion-ex-
change chromatography on TSKgel Super Q-Toyopearl
650S, 650M and 650C
Column Size: 15%x1.6 cm 1.D. (glass column)

Sample: 1. carbonic anhydrase (1 mg), 2. transferrin (1.6
mg), 3. ovalbumin (2 mg), 4. trypsin inhibitor (2 mg)
Elution: 100 min linear gradient of NaCl from 0 to 0.5 M in
50 mM Tris-HCI buffer (pH 8.7)

Flow rate: 2.0 m#/min

Detection: UV (280 nm)

Temperature: 25°C
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Fig. 9 Separation of a protein mixture by
ion-exchange chromatography on
Super Q-Toyopear] 650M
Column size: 15X1.6 cm I.D. (glass
column)

Sample: 1 carbonic anhydrase (20 mg),
2. transferrin (40 mg), 3. ovalbumin
(50 mg),4. trypsin inhibitor (50 mg)
Elution:100 min linear gradient of
NaCl 0 to 0.5M in Tris-HCI buffer
(pH 8.7)

Flow rate: 2.0 m@/min

Detection: UV (280 nm)
Temperature: 25°C

Sample loading:
110mg 220mg 330mg 440mg
o7
L 1 I 1 1 I L i L L L L
0 30 60 0 30 60 0 30 60 0 30 60

Elution Time (min)

Fig. 8 Chromatogram of a mixture of ovalbumin and trypsin in-
hibitor obtained on Super Q-Toyopear]l 650M
Column Size: 7.5 0.75 cm 1.D. (stainless steel column)
Sample: a mixture of equal amount of ovalbumin and trypsin

inhibitor

Elution: 100 min linear gradient of NaCl from 0 to 0.5 M in
50 mM Tris-HCI buffer (pH 8.7)

Flow rate: 1.0 m¢/min

Detection: UV (280 nm)

Temperature: 25°C
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Fig. 10 Separation of lipoxydase by ion-exchange
chromatography on TSKgel Super Fig. 11 Separtion of g-lactoglobulin obtained by
Q-Toyopear] 650M ion-exchange chromatography on
Column size: 15X 1.6 cm (glass column) TSKgel Super Q-Toyopearl 6505
Sample: a commercial crude sample of Column size: 15x 1.6 cm 1.D. (glass col-
lipoxydase (30 mg) umn)
Elution: 100 min linear gradient of NaCl Sample loading: 50 mg
from 0 to 0.5 M in 50 mM Tris-HCI buf- Elution: 100 min linear gradient of NaCl
fer (pH 8.7) from 0 to 0.3 M in 20 mM piperazine-
Flow rate: 2.0 m@/min HCI buffer (pH 6.0)
Detection: UV (280 nm) Flow rate: 2.0 m¢/min
Temperature: 25°C Detection:UV (280 nm)

Temperature: 25°C
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