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Evaluation and Application of TSK-GEL SuperSW series,
New GFC packings for Protein Separation

Takushi MURAKAMI
Hiroyuki MORIYAMA

As an improvement on TSK-GEL SuperSWx. series (particle size, 5 ¢ m in diameter) widely used as

GFC packings for protein separation, the title new packings TSK-GEL SuperSW series (4.5p¢m in

diameter) have been developed and their basic properties evaluated. Although physical and chemical

properties are almost similar, the latter series exhibited better resolution and selectivity, proving more

effective as GFC packings for microanalysis of biological substances such as proteins, peptides, and

nucleotides.
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Table 1 TSK-GEL SW packing list

Grade Particle size Column size  Theoretical plate
(pm) number
TSKgel SuperSW2000 4.5 4.6 X 300mm 30,000
TSKgel SuperSW3000 4.5 4.6X%300mm 30,000
TSKgel G2000SWx, 7.8% 300mm 20,000
TSKgel G3000SWyxp 7.8X300mm 20,000
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Fig. 1 Calibration curves of TSKgel
SuperSW2000.

Column size : (@,0) TSKgel Super2000SW 4.6mmI. DX 300mmL
(CD TSKgel G2000SWx  7.8mml DX 300mmL
Eluent : (@,0) 0.15M Phosphate buffer (pH6.8)
(O)  H;0 containing 0.05% NaNj,
Flow Rate :0.35ml/min (TSKgel SuperSW2000)
1.00ml/min (TSKgel G2000SWs )

Sample . (@,[) Proteins
1. Thyroglobulin 5.Lysozyme
2. y ~Globulin 6.Cytochrome ¢
3.BSA 7. Triglycine

4. -Lactoglobulin
(O) TSKstandard Polyethylene oxide
Detector ' (@) UV 8020 micro cell (280nm)
(O) RI-8022
Temp. 1 25C
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Calibration curves of TSKgel
SuperSW3000.

(@.0) TSKgel Super3000SW 4.6mml.DX 300mmL
[(W)) TSKegel G3000SWyx,  7.8mml.DX 300mmL

' (@.[J) 0.15M Phosphate buffer (pH6.8)

(O)  H:0 containing 0.05% NaN,

10.35ml/min (TSKgel SuperSW3000)

1.00ml/min (TSKgel G3000SWy)

: (@,[) Proteins

1. Thyroglobulin 5.Lysozyme
2. y Globulin 6.Cytochrome ¢
3.BSA 7. Triglycine

4. B-Lactoglobulin
() TSKstandard Polyethylene oxide

1 (@) UV 8020 micro cell (280nm)

(O) RI-8022
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Table 2 Separation range of TSK-GEL SW series

Separation range

Grade
G2000(SuperSW2000)  G3000(SuperSW3000)
.Polyethylene Glycol 500—15,000 1,000—35,000
Dextran 1,000—30,000 2,000—70,000
Protein 5,000—100,000 10,000—500,000

[mV]

100.004  (B) 4

[min]

[min]

Fig. 3 Comparison of elution profiles of a standard protein mixture on TSKgel SuperSW2000
and TSKgel G2000SWx...

Column size

Eluent
Flow rate

Sample
Injection vol.

Detector

Temp.

: (A) TSKgel SuperSW2000 4.6mml.D X% 300mmL

(B) TSKgel G2000SWy;,  7.8mml.DX 300mmL

1 0.1M Phosphate buffer+0.1M Na,SO,+0.05% NaN,; (pH6.7)
1 0.35ml/min (TSKgel SuperSW2000)

1.00ml/min (TSKgel G2000SWxr)

: 1.BSA, 2. B-Lactoglobulin, 3.Cytochrome ¢, 4.Aprotinin
T10pl
: UV 8020 (280nm) microcell (TSKgel SuperSW2000)

10mmSUS (TSKgel G2000SWx.)
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Fig. 4 Comparison of elution profiles of a standard protein mixture on TSKgel SuperSW3000

and TSKgel G3000SWxr..

Column size

Eluent
Flow rate

i (A) TSKgel SuperSW3000 4.6mml.D X 300mmL

(B) TSKgel G3000SWyr
1 0.1M Phosphate buffer+0.1M Na,SO,+0.05% NaNj; (pH6.7)
1 0.35ml/min (TSKgel SuperSW3000)

7.8mml.D X 300mmL

1.00ml/min (TSKgel G3000SWy.)

Sample : MW-Marker

1.Glutamate dehydrogenase, 2.Lactate dehydrogenase
3.Enolase, 4.Adenylate kinase, 5.Cytochrome ¢

Injection vol. 10zl
Detector

: UV 8020 (280nm) microcell (TSKgel SuperSW3000)

10mmSUS (TSKgel G3000SWyx)

Temp. 0 25C
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Table 3 Comparison of resolution of a standard protein mixture on
TSK-GEL SuperSW and TSK-GEL SWy,. series

(A) TSKgel SuoerSW2000 and TSKgel G2000SWxy.

Theoretical plate number and Resolution

Grade TSKgel SuperSW2000 TSKgel G2000SWxr.
. Tp Rs Tp Rs
BSA 4855 3005
B -Lactoglobulin 9200 2.10 3464 1.75
Cytochrome ¢ 16319 4.07 9803 2.31
Aprotinin 20742 2.22 13055 1.74
(B) TSKgel SuoerSW3000 and TSKgel G3000SWyr,
Theoretical plate number and Resolution
Grade TSKgel SuperSW3000 TSKgel G3000SWx
Tp Rs Tp Rs
Glutamate dehydrogenase 4807 2649
Lactate dehydrogenase 8712 3.05 5704 2.32
Enolase 12057 2.12 7752 1.61
Adenylate kinase 20479 3.38 12567 2.35
Cytochrome c¢ 22529 2.55 15174 1.78
Conditions
Column : TSK-GEL SuperSW 4.6mml.D X 300mml
TSK-GEL SWyL 7.8mmI.D X 300mm]l
Eluent 1 0.1M Phosphate buffer+0.1M Na;SO,+0.05% NaN,(pH6.7)
Flow rate * TSK-GEL SuperSW 0.35ml/min
TSK-GEL SWx. 1.00ml/min
Injection vol. 10l
Temp. 25T
Detector : UV 8020 microcell (TSK-GEL SuperSW)

10mmSUS (TSK-GEL SWyy)
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120.00 45.00
BSA (G2000SWxL) BSA (G3000S Wx1.)
40.00
100.00
35.00
80.00 30.00 BSA (SuperS W3000) |
é BSA (SuperSW2000) E 95.00 |
o 60.00 =
3 =
2 £ 20.00
T Myoglobin
40.00 Myoglobin 15.00 (G3000S Wx)
(G2000S WxL)
10.00
20.00 Myoglobin (SuperS W3000)
Myoglobin (SuperS W2000) 5.00
0.00 0.00 . L i
0.00 0.50 1.00 1.50 2.00 2.50 0.00 0.50 1.00 1.50 2.00 2.50
Linear velocity (cm/min) Linear velocity (em/min)
Fig. 5 HETP versus u curves on TSKgel Fig. 6 HETP versus u curves on TSKgel
SuperSW2000 and TSKgel G2000SWy. . SuperSW3000 and TSKgel G3000SWy .
Column size : TSKgel SuperSW2000 4.6mml.DX 300mmlL Column size : TSKgel SuperSW3000 4.6mml. DX 300mmL
- TSKgel G2000SWy,  7.8mml. DX 300mmL TSKegel G3000SWyx,  7.8mml. DX 300mmL
Eluent : 50mM Phosphate buffer40.1M Na,SO, Eluent : 50mM Phosphate buffer+0.1M Na,SO,
+0.05% NaN, (pH6.7) +0.05% NaN, (pH6.7)
Sample 1 BSA, Myoglobin Sample P BSA, Myoglohin
Sample cone. ¢ 1mg/ml Sample conc. : 1 mg/ml
Injection vol. :10x1 Injection vol. :10pul
Detector 1 UV 8020 (280nm) Detector 1 UV 8020 (280nm)
Temp. 1 25C Temp. 1257
140 140
120 120
J
100 | TSKeel G20005Wxy, 100 TSKgel Super SW3000

XL

~
X 80 \
& TSKgel G3000SW "
[£4]
jand

T ek Super SW2000
O "
.01 0.1 1 10 0.01 0.1 1 10
Sample Loading (mg) Sample Loading (mg)

Fig. 7 Relationship between HETP and sample loading on TSK-GEL SuperSW and

TSK-GEL SWyx; series.

Column size : TSK-GEL SuperSW 4.6mmI.D X 300mmL
TSK-GEL SWyi 7.8mmI.D X 300mmL

Eluent : 50mM Phosphate buffer+0.1M NaCl (pH6.7)

Flow Rate 2 0.20ml/min (TSK-GEL SuperSW)
0.57ml/min (TSK-GEL SWy.)

Sample ' BSA

Injection vol. :10pl

Detector : UV 8020 (280nm)

Temp. 1 25C
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HETP and sample volume on TSK-GEL SuperSW and

. TSK-GEL SuperSW 4.6mml.D X 300mmL

7.8mml.D X 300mmL

1 50mM Phosphate buffer+0.1M Na,SO, (pH6.7)
10.20ml/min (TSK-GEL SuperSW)

0.57ml/min (TSK-GEL SWy.)
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=
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Fig. 8 Relationship between
TSK-GEL SWyx;, series.
Column size
TSK-GEL SWxo
Eluent
Flow Rate
Sample : BSA
Sample conc. : 1meg/ml
Detector 1 UV 8020 (280nm)
Temp. :25TC
(mV)
100.00 5
| 4
3
2
50.00" { j\
I
___.__}‘1\/\ - — e —— ]
5 .
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—
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Fig. 9 Comparison of sensitivity of TSKgel
SuperSW3000 and TSKgel G3000SWx: .

Column size : (A) TSKgel SuperSW3000 4.6mml.D X 300mmL
(B) TSKgel G3000SWyx  7.8mml.DX300mmL
Eluent 1 0.1M Phosphate buffer+0.1M Na;SO,
+0.05% NaN; (pH6.7)
Flow rate :0.35ml/min (TSKgel SuperSW3000)
1.00ml/min (TSKgel G3000SWx.)
Sample : 1. Thyroglobulin, 2. 7-Globulin, 3.Ovalbumin

4.Ribonuclease A, 5.p-Aminobenzoic acid

Injection vol. : 5 ¢l
Detector : UV 8020 (280nm) microcell
Temp. 125C
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Table 4 Recovery of proteins from TSK-GEL SuperSW columns

Recovery (%)
Protein
TSKgel SuperSW2000 TSKgel SuperSW3000
Thyroglobulin 84 87
Bovine serum albumin 92 94
B ~Lactoglobulin 101 103
Lysozyme 98 100
Cytochrome ¢ 95 96
Conditions
Column ! TSK-GEL SuperSW 4.6mml.D X 300mmL
Eluent : 20mM Phosphate buffer+0.1M Na,SO,(pH6.7)
Flow rate : 0.35ml/min
Injection vol. t5pl
Sample conc. 1lme/ml, G e)
Temp. 1 25C
Detector UV 8020
(mV) S (mV) » ) ~ o
H ! 1gG - E
| Albumin . 50,50 |
150.00 | . ]
o 60.00 \F
!'\ li 1 |
100.00|[“ }i]'ﬁ }1‘ . l’
40,00
].._f N L A ll'\- = ,.\_A/\J\_‘ -_”U _. \.rll-l’U‘n\_,"'.‘-'\_ . s~
1 | |
50.00 .i Ei I]l | 20.00 !“1 |
. I (B) .
(B) ) ) L S [ 1 7R ) -
000 — =~ —\; === e sl 0.0 ——— - TeEemmme—eetiee— )
10.00 20.00 el 10.00 20.00 min
R.T. (min) R.T (min)
Fig.10 Separation of a crude sample of IgG from Fig.11 Separation of pBR 322 Hae Il DIGEST

mouse ascites on TSKgel SuperSW3000
and TSKgel G3000SWx. .

Column size : (A) TSKgel SuperSW3000 4.6mmlI.D X 300mmL
(B) TSKgel G3000SWyx.  7.8mml. DX 300mmL
Eluent : 50mM Phosphate buffer+0.1M Na,SO; (pH6.7)
Flow rate 1 0.20ml/min (TSKgel SuperSW3000)
0.57ml/min (TSKgel G3000SWx.)
Sample : The sample was diluted 4 times with H,O
Injection vol. @ 5 pl
Detector 1 UV 8020 (280nm) microcell (TSKgel SuperSW3000)
10mmSUS (TSKgel G3000SWyx.)
Temp. 1257

¥ CHEATE D > LHESN~OILALFETH 5,
F iz SuperSWidRERDOSWx v ) — X L [E#F DL
AR LOSBEREEZFELTED, SWay ) —X
ERUAMEHTL ) BOHERBI LN TE D,
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on TSKgel SuperSW3000 and TSKgel
G3000SWx..

Column size : (A) TSKgel SuperSW3000 4.6mmI.DX 300mmL
(B) TSKgel G3000SWyx.  7.8mml.D X 300mmL
Eluent : 50mM Phosphate buffer+0.1M Na,SO, (pH6.7)
Flow rate 10.20ml/min (TSKgel SuperSW3000)
0.57ml/min (TSKgel G3000SWi)
Sample *pBR 322 Hae Il DIGEST
Injection vol. 5 gl
Detector 1 UV 8020 (280nm) microcell (TSKgel SuperSW3000)
10mmSUS (TSKgel G3000SWx.)
Temp. 125
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