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1

GF

IEX

HIC

RPC

AC

1

Sephadex™ 40

1.

2.
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pH

37
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GF SEC

IEX IEC

AC

RPC

HIC

CIPP

MPa:

psi

SDS

CIP

A280nm A214nm

Mr

N

Ve

Vo

Vt CV

Rs

Kav logMr

HMW

LMW

HR

pg

PC
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pH

37

2 3

Vo Vt

2
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1.

2. 3. 4.

5.

3
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57

Sephadex G-10, G-25 G-50 30%

4

Vo

30%

Vt

A280nm

HiTrapTM Chelating HP

20 mM 0.5 M

0.5 M pH 7.4

HiTrap 5 ml

20 mM 0.15 M pH 7.0

Vo Vt

4 UV

57 Sephadex
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5

Vo

30%

Vt

5
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18 6

6
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7

: Superdex™ 200 HR 10/30 (Vt: 24 ml)

: (mg/ml)

669 000 3

440 000 0.7

IgG 150 000 3

81 000 3

43 000 3

17 600 2

B12 1 355 0.5

: 15.2 mg/ml

: 1) 25 μl (0.1%× Vt)

2) 250 μl (1%× Vt)

3) 1000 μl (4.2%× Vt)

: 0.05 M 0.15 M NaCl, pH 7.0

: 1.0 ml/min (76.4 cm/h)

7

30%

0.5-4%

2%
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0.5 % 0.5 %

70 mg/ml

8a 8b

3

: HiLoad™ 16/60 Superdex 200

50 mM NaPO4, 0.1 M NaCl, pH 7.2

(Mr 81 000)

IgG (Mr 160 000)

8 mg/ml

1 ml/min (30 cm/h)

: HiPrep 16/60 Sephacryl™ S-100 HR

HiPrep 16/60 Sephacryl S-200 HR

HiPrep 16/60 Sephacryl S-300 HR

50 mM NaPO4, 0.15 M NaCl,

0.02% NaN3, pH 7.0

0.66 ml/min (20 cm/h)

8 mg

8a HiLoad™ 16/60 Superdex 200 IgG

8b HiPrep 16/60 Sephacryl IgG
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2=1.4 40%

30-60 “ ”

100 80 000 000

9 Superdex Kav

Kav

9 Superdex
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Kav = 0.1 Kav = 0.7

10

10

1.

2.

11
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11

Superdex

Sephacryl

Superose

Superdex Sephacryl Superose
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Sephadex Sephadex

Sephadex G-25 5000

Sephadex G-10 100

700

Sephadex G-50 1 500 30

000 DNA
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34

3 PVDF

pH

12

: Superdex 200

: XK 16/70

: 140

: ( 81 000) IgG ( 160 000)

: 0.8%× Vt

: 0.05 , 0.1 M , pH 7.2

: 1 ml/min (30 cm/h)

12 Superdex 200 IgG
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13

13

70 mg/ml

14

14

pH

pH

pH 0.15M
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0.45 0.22

0.05 M 0.15 M pH 7.0

pH

Superdex, Sephacryl Superose Sepharose™

Sephadex pH

SDS

Triton™ X-100
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30 60 10

1

1

2

Superdex

HiTrap PD-10
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14a 14b 14c

: Superdex 200 HR 10/30 (Vt: 24 )

: (mg/ml)

669 000 3

440 000 0.7

IgG 150 000 3

81 000 3

43 000 3

17 600 2

B12 1 355 0.5

: 15.2 mg/ml

: 0.05 M , 0.15 M , pH 7.0

: 1) 0.25 ml/min (19.1 cm/h)

2) 1.0 ml/min (76.4 cm/h)

14a
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: HiLoad 16/60 Superdex 30

: 50 mM , 0.1 M , pH 5.0

: IGF-1

: 1 (0.8%× Vt)

: a) 1.25 mg/ml

b) 5 mg/ml

: HiPrep 16/10 Sephacryl S-100 HR

HiPrep 16/10 Sephacryl S-200 HR

HiPrep 16/10 Sephacryl S-300 HR

: 50 mM NaPO4, 0.15 M NaCl,

0.02% NaN3, pH 7.0

: IgG, , C, 1:2:1

: 2.4 ml (2%× Vt)

: 8 mg

14b IGF-1

14c IgG, C

A280

ml/min cm/

h 5
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1

Sephacryl Superose Superdex

HiTrap PD-10

181.

Superdex Sephacryl2.

Superose

3.

4.

4
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3

2 3

4

261.

2.

3.

4.

55.

1
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Superdex Superose Sephadex

Sephadex G-25

15 IgG

A 280

1 2 1 2 1 2 1 2 1 2

: BPSS 400/600, 75 l

: 10 l

1:

2:

: 0.025 M

: 240 l/h

15 Sephadex G-25 Coarse IgG
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BioProcess

BioProcess™

BioProcess

BioProcess

RSF

BioProcess

BioProcess

Sephadex
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VtVo

VtVo

Vo

Vo

VtVo

13

150 mM

pH
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/

/

70 mg/ml

1

1

0.05M 0.15M

pH

5%

20%

0.05 M 0.15M

pH

5%

5%

150 mM
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Sephadex

1

1

pH

Benzamidine 4 Fast Flow (high sub)

pH

5%

10%

214 218

3

20%

1
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Sephadex

/

3

1

1



36

16 Sephadex G-200 Superdex 200 Sephadex G-200 HiLoad 16/60

Superdex
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Sephadex

Sepharose Superose

Sephadex

Sepharose

Sephacryl N,N’-methylene bisacrylamide

Superdex Superdex

Sephadex

Superose Sephacryl Superdex

- 16 Superdex

Superose Superdex

Superose Superdex
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Superdex

17 Superdex

18 HiLoad Superdex

Superdex

Superdex Superdex

HiLoad Superdex 200 , HiLoad Superdex 75 HiLoad Superdex 30

www.gelifesciences.com/protein-puri cation

Superdex - 19a 19b 75cm/h

19a Superdex(13 μm) Superdex (34 μm)
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19b Superdex HiLoad 25 60

XK16 2 cm2 XK26 5.3 cm2 5

20 Superdex

Superdex 8 M

Superdex

0.15 M 1.5 M Superdex

20 Superdex Superdex



40

Superdex 13 34 4 Superdex

Peptide, Superdex 30, Superdex 75 Superdex 200

13 Superdex Peptide, Superdex 75 Superdex 200

34 Superdex

† ‡ ¶

Superdex Peptide PC 3.2/30 1×102–7×103 25–250 μl 1.8 MPa, 18 bar, 260 psi <0.15 ml/min

Superdex Peptide HR 10/30 1×102–7×103 25–250 μl 1.8 MPa, 18 bar, 260 psi <1.2 ml/min

HiLoad 16/60 Superdex 30 pg* <1×104 <=5 ml 0.3 MPa, 3 bar, 42 psi <=1.6 ml/min

HiLoad 26/60 Superdex 30 pg* <1×104 <=13 ml 0.3 MPa, 3 bar, 42 psi <=4.4 ml/min

Superdex 30 pg* <1×104 0.5–4% 0.5 MPa, 5 bar, 70 psi 10–50 cm/h

Superdex 75 PC 3.2/30 3×103–7×104 <50 μl 2.4 MPa, 24 bar, 350 psi <0.1 ml/min

Superdex 75 HR 10/30 3×103–7×104 25–250 μl 1.8 MPa, 18 bar, 260 psi <1.5 ml/min

HiLoad 16/60 Superdex 75 pg* 3×103–7×104 <=5 ml 0.3 MPa, 3 bar, 42 psi <=1.6 ml/min

HiLoad 26/60 Superdex 75 pg* 3×103–7×104 <=13 ml 0.3 MPa, 3 bar, 42 psi <=4.4 ml/min

Superdex 75 pg* 3×103–7×104 0.5–4% 0.5 MPa, 5 bar, 70 psi 10–50 cm/h

Superdex 200 PC 3.2/30 1×104–6×105 <50 μl 1.5 MPa, 15 bar, 220 psi <0.1 ml/min

Superdex 200 HR 10/30 1×104–6×105 25–250 μl 1.5 MPa, 15 bar, 220 psi 0.25–0.75 ml/min

HiLoad 16/60 Superdex 200 pg* 1×104–6×105 <=5 ml 0.3 MPa, 3 bar, 42 psi <=1.6 ml/min

HiLoad 26/60 Superdex 200 pg* 1×104–6×105 <=13 ml 0.3 MPa, 3 bar, 42 psi <=4.4 ml/min

Superdex 200 pg* 1×104–6×105 0.5–4% 0.5 MPa, 5 bar, 70 psi 10–50 cm/h

*

† HR PC Superdex HiLoad Superdex

‡ 0.5%

¶ 5 cm/h

Superdex 200 Superdex 200

Superdex 200

Superdex Peptide Superdex 30

4 40
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Mr

1 C 12 500

2 6 500

3 I 2 126

4 P 1 348

5 (Gly)6 360

6 (Gly)3 189

7 Gly 75

cyclic

100

Superdex

Peptide HR

10/30

60

 30% 0.1%

TFA in water

0.6ml/min

A –

B –

C –

D –

Superdex 200 HR 10/30

1. (Mr 669 000), 3.0 mg/ml

2. (Mr 440 000), 0.7 mg/ml 

3. IgG (Mr 150 000), 3.0 mg/ml 

4. (Mr 81 000), 3.0 mg/ml 

5. (Mr 43 000), 3.0 mg/ml 

6.  (Mr 17 600), 2.0 mg/ml 

7.  B12 (Mr 1 355), 0.5 mg/ml

0.38 mg

25

0.05 M ,0.15 M 

, pH 7.0

0.25ml/min 19cm/h

Superdex Peptide, Superdex 75 Superdex 200

21 a Superdex Peptide HR 10/30 b 1000

Ferring K. Walhagen

22 Superdex 200 HR 10/30
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 Superdex 75 HR 10/30

rhGH

1.5

50

0.05 M ,0.15 M , pH 7.3

1ml/min 76cm/h

a) Superdex 200 HR 10/30 

b) HiLoad 16/60 Superdex 200 

a) 24 

b) 122 

IgG1 10

a) 200 μl, 0.8%  Vt 

b) 1.0 ml, 0.8%  Vt

50 mM 0.15 M

pH 7.0

a)1.0ml/min 76cm/h

b) 0.5ml/min 15cm/h

HiLoad 16/60 Superdex 30

50 1%

1. Mr 3 894

2. Mr 3 134

3. Mr 2 365

4. Mr 1 596

5. Mr 827

20 mMTris-Hcl 0.25 M pH 8.5

1.0ml/min 30cm/h

23 Superdex 75 HR 10/30

24 IgG1 a)Superdex 200 HR 10/30 b)HiLoad 16/60 Superdex 200

25 HiLoad 16/60 Superdex 30
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a) HiLoad 16/60 Superdex 75

b) HiLoad 16/60 Superdex 200

1. 1.5 mg/ml 17 000

2. 4 mg/ml 43 000

3. 5 mg/ml 67 000

4. IgG 0.2 mg/ml 158 000

5. 0.24 mg/ml 440 000

0.5

0.05 M 0.15 M 0.01% pH 7.0

1.5ml/min 45cm/h

: HiLoad Superdex 200

, Vt: a) 120 (16/60)

b) 320 (26/60)

: 1% , IgG2b

: 40

: a) 1.2 (1%× Vt)

b) 3.2 (1%× Vt)

: 50 mM , 0.15 , pH 7.0

: a) 1.6 ml/min (50 cm/h)

b) 4.4ml/min(50cm/h) ( )

26 Superdex 75 Superdex 200 a Superdex 75

17000 67000 b

Superdex 200 a

b 28 Vo

27 IgG2b a HiLoad Superdex 200 120 b HiLoad 26/60

Superdex 200 320
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pH

Febs Letters 345 (1994) 125–130

/

pH

0.05 M 0.15 M pH 7

0.15 M pH

3

1.

0.05 M 30 cm/h (HR 10/30 0.4 ml/min, XK 16/60 1 ml/min

XK 26/60 2.6 ml/min)

2. 0.15 M 50 cm/h (HR 10/30

0.65 ml/min, XK 16/60 1.6 ml/min XK 26/60 4.3 ml/min)

3. 30 cm/h 0.5-4% HR 10/30 0.25 ml,

XK 16/60 1.2 ml XK 26/60 3.2 ml

4.

5. 50 cm/h

A280
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95

26

4 40

1. 0.5 M NaOH 25 cm/h (HR 10/30 0.33 ml/min,

XK 16/60 0.8 ml/min XK 26/60 2.2 ml/min)

2. 25 cm/h

3. 50 cm/h HR 10/30 0.4 ml/min, XK 16/60

1.6 ml/min XK 26/60 4.3 ml/min A280 pH

10 20

1. 25 cm/h

2. 1 M NaOH

3. 0.5 30%

4. A280

pH
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Superdex

Superdex Peptide

Superdex 75

Superdex 200

Superdex 30

prep grade

Superdex 75

prep grade

Superdex 200

prep grade

>=30 000 m-1

>=30 000 m-1

>=30 000 m-1

>13 000 m-1

>13 000 m-1

>13 000 m-1

pH *

: 1–14

: 1–14

: 3–12

: 1–14

: 3–12

: 1–14

: 3–12

: 1–14

: 3–12

: 1–14

: 3–12

: 1–14

13–15 μm

13–15 μm

13–15 μm

22–44 μm

22–44 μm

22–44 μm

13 μm

13 μm

13 μm

34 μm

34 μm

34 μm

* pH

pH

S u p e rd e x p H 3 - 1 2

1%SDS 8 M 6 M

30% 1 M 70% Superdex 30

24% Superdex 75 Superdex 200 1 M

30% 0.1 M Superdex 30

4 25 20%

0.01 ml/min

20%

4 25

/
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Sephacryl

28 Sephacryl HR Superdex

Sephacryl

28 Sephacryl HR

29 Sephacryl

HiPrep Sephacryl S-300 HR, HiPrep Sephacryl S-200 HR HiPrep Sephacryl S-300 HR

www.gelifesciences.com/protein-puri cation
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30 Sephacryl

Sephacryl - 31a 31b

: a) HiPrep 16/60 Sephacryl S-100 HR

b) HiPrep 16/60 Sephacryl S-200 HR

c) HiPrep 16/60 Sephacryl S-300 HR

: 500 μl IgG (Mr 160

000) (Mr 67 000)

b- (Mr 35 000)

C (Mr 12 400) (Mr 240)

: 0.05 M , 0.15 M ,

pH 7.0

: 0.8 ml/min (24 cm/h)

30 HiPrep 16/60 Sephacryl S-100 HR, HiPrep 16/60 Sephacryl S-200 HR HiPrep 16/60 Sephacryl S-300 HR

* ** **

Mr Mr Mr

31a Sephacryl
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31b Sephacryl 60 25

XK 16 2 XK 26 5.3

Sephacryl HR N,N’-

32

Sephacryl HR

8 M A280 0.05 M , 0.15

M pH 7.0 Sephacryl HR 96% 2000,

, , , , , b- A+B, A, ,

, A C 0.15 M

32 Sephacryl HR
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HiPrep 16/60 Sephacryl S-100 HR*

HiPrep 26/60 Sephacryl S-100 HR*

Sephacryl S-100 HR*

HiPrep 16/60 Sephacryl S-200 HR*

HiPrep 26/60 Sephacryl S-200 HR*

Sephacryl S-200 HR*

HiPrep 16/60 Sephacryl S-300 HR*

HiPrep 26/60 Sephacryl S-300 HR*

Sephacryl S-300 HR*

Sephacryl S-400 HR*

Sephacryl S-500 HR*

Sephacryl S-1000 SF (Superfine)

1 103–1 105

1 103–1 105

1 103–1 105

5 103–2.5 105

5 103–2.5 105

5 103–2.5 105

1 104–1.5 106

1 104–1.5 106

1 104–1.5 106

2 104–8 106

–

–

<=5 ml

<=13 ml

0.5–4%

<=5 ml

<=13 ml

0.5–4%

<=5 ml

<=13 ml

0.5–4%

0.5–4%

0.5–4%

0.5–4%

0.15 MPa, 5 bar, 21 psi

0.15 MPa, 5 bar, 21 psi

0.2 MPa, 2 bar, 28 psi

0.15 MPa, 5 bar, 21 psi

0.15 MPa, 5 bar, 21 psi

0.2 MPa, 2 bar, 28 psi

0.15 MPa, 5 bar, 21 psi

0.15 MPa, 5 bar, 21 psi

0.2 MPa, 2 bar, 28 psi

0.2 MPa, 2 bar, 28 psi

0.2 MPa, 2 bar, 28 psi

0.5 ml/min

1.3 ml/min

10–35 cm/h

0.5 ml/min

1.3 ml/min

10–35 cm/h

0.5 ml/min

1.3 ml/min

10–35 cm/h

10–35 cm/h

10–35 cm/h

2–30 cm/h

: HiPrep 26/60 Sephacryl S-100 HR

: 1 ml A (Mr 2 532) B (Mr 3 

496) 0.5 mg/ml

: 0.05 M 0.15 M pH 7.0

: 2.0 ml/min (22 cm/h)

*

† 0.5%

‡ 5 cm/h

33 HiPrep 26/60 Sephacryl S-100 HR
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35 Sephacryl S-400 HR liposomes (LPLV)

(SPLV) Uppsala E. Greijer P. Lundahl

0.05 M 0.15 M pH 7

0.15 M pH

3

: IgG

1%Vt (Vt )

: BP 113/120 Sephacryl

S-200 HR 100

: 0.05 M Tris-HCl, 0.15 NaCl, pH 7.5

: 7.5 cm/h

: Sephacryl S-400 HR

: erythrocytes

0.1 M ,100 mM SDS, 1 mM EDTA,

1 mM DTE, pH 7.4

: 2 ml (2 mg/ml)

: K 26/70, packed bed 2.6 x 61 cm

: 0.1 M , 50 mM SDS, 1 mM EDTA,1 mM

DTE, pH 7.4

: 1 ml/min (11 cm/h)

34 Sephacryl S-200 HR SDS-PAGE

1 2 2-

1. (LPLV)

2. (SPLV)
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1. 0.5

15 cm/h (16/60 0.5 ml/min 26/60 1.3 ml/min)

2. 30 cm/h 16/60 1.0 ml/min

26/60 2.6 ml/min

3. 15 cm/h 1%

16/60 1.2 26/60 3.2 0.5-4%

4.

5. 30 cm/h

A280

95

26

4 40

1. 0.5 0.2 M NaOH 15 cm/h (16/60 0.5 ml/min

26/60 1.3 ml/min)

2. A280 pH

10 20

Sephacryl 121 pH 7 30

10 cm/h (16/60 0.3 ml/min 26/60 0.8 ml/min)

1. 0.25 0.5 M NaOH

2. 0.5 30%
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Sephacryl N,N’-

Sephacryl S-100 HR*

Sephacryl S-200 HR*

Sephacryl S-300 HR*

Sephacryl S-400 HR*

Sephacryl S-500 HR*

Sephacry l S-1000

SF(Super ne)

>5 000 m-1

>5 000 m-1

>5 000 m-1

‡

‡

‡

pH †

: 3–11

: 2–13

: 3–11

: 2–13

: 3–11

: 2–13

: 3–11

: 2–13

: 3–11

: 2–13

: 3–11

: 2–13

25–75 μm

25–75 μm

25–75 μm

25–75 μm

25–75 μm

40–105 μm

47 μm

47 μm

47 μm

47 μm

47 μm

65 μm

*

† pH

pH

‡ 9000

Sephacry l

1%SDS 8 M 6 M 30% 0.5 M

24% 1 M 30%

4 25 20%

0.01 ml/min

20%

4 25

/
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Superose

36 Superose

Superose 36 Superose

Superose 8 M

0.15 M 1.5 M Superose

/

/

37 Superose

37 Superose



55

38 Superose 6 Superose 12

: Superose 6 HR 10/30

: 100

1. (Mr 669 000), 5 mg/ml

2. (Mr 440 000), 0.3 mg/ml

3. (Mr 67 000), 8 mg/ml

4. A (Mr 13 700), 5 mg/ml

5. Glycyl tyrosin (Mr 238), 0.6 mg/ml

: 0.05 M , 0.15 M , pH 7.0

: 0.4 ml/min

: Superose 12 HR 10/30

: 100

1. IgG (Mr 160 000), 2.5 mg/ml

2. (Mr 67 000), 8 mg/ml

3. - (Mr 35 000), 2.5 mg/ml

4. C (Mr 12 400), 1 mg/ml

5. B12 (Mr 1 355), 0.1 mg/ml

6. (Mr 243), 0.1 mg/ml

: 0.05 M , 0.15 M , pH 7.0

: 0.4 ml/min

38 a) Superose 6 HR 10/30 , : 5 000–5 000 000 b)Superose12 HR 10/30

, : 1 000–300 000

Superose 11 μm, 13 μm 30 μm Superose 6

Superose 12

11 μm 13 μm 30 μm

Superose 6 PC 3.2/30

Superose 6 HR 10/30

Superose 6 prep grade

Superose 12 PC 3.2/30

Superose 12 HR 10/30

Superose 12 prep grade

5×103–5×106

5×103–5×106

5×103–5×106

1×103–3×106

1×103–3×106

1×103–3×106

*

200 μl

25–250 μl

0.5–4%

200 μl

25–250 μl

0.5–4%

1.2 MPa, 12 bar, 175 psi

1.5 MPa,15 bar, 220 psi

0.4 MPa, 4 bar, 58 psi

2.4 MPa,24 bar, 350 psi

3 MPa, 30 bar, 435 psi

0.7 MPa, 7 bar, 101 psi

†

<0.1 ml/min

0.3–0.5 ml/min

<40 cm/h

<0.1 ml/min

0.5–1.0 ml/min

<40 cm/h

* 0.5%

† 5 cm/h
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: Superose 12 PC 3.2/30

: 0.75

: 0.02 M , 0.5 M , pH 5.3

: 40 μl/min

: Superose 6 HR 10/30

: 10 Hae III pBR 322

: 0.05 M Tris-HCl, 1 mM EDTA, pH 8.0

: 0.1 ml/min

: Superose 6 HR 10/30

: f-174 RF DNA-Hae III , 10

: 0.05 M Tris-HCl, pH 8.0

: 0.4 ml/min

40 Superose 6 HR 10/30 DNA

0.05 M 0.15 M pH 7

0.15 M pH

39 0.75
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3

96

26

4 40

1. 1 0.5 M 40 cm/h HR 10/30 0.5 ml/min

2. 40 cm/h

3. pH

2 3

Superose 121 pH 7 30
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Superose

Superose Superose Superose 6 Superose 12

Superose 6

Superose 6 prep grade

Superose 12

Superose 12 prep grade

*

>30 000 m-1

*

>40 000 m-1

*

pH †

: 3–12

: 1–14

: 3–12

: 1–14

: 3–12

: 1–14

: 3–12

: 1–14

11–15 μm

20–40 μm

9–13 μm

20–40 μm

13 μm

30 μm

11 μm

30 μm

* 10 000

† pH

pH

1%SDS 8 M

6 M 30%

4 25 20%

0.01 ml/min

20%

4 25

/
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Sephadex

41 Sephadex

41 Sephadex

Sephadex

68

Sephadex G-10 100

700

Sephadex G-50 1 500 30 000

DNA

Sephadex G-25 5 000

Sephadex G-25
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0. 5

1

1. 5

2

2. 5

3

3. 5

0
0 2 4 6 8 10 12 14 16 18

R Sa)

3.5

3

2.5

2

1.5

1

0.5

0
0 5 10 15 20 25 30 35

R Sb)

a b

42 a HiPrep 26/10 b HiTrap 5

Sephadex G-25

43 30%

HiPrep 26/10

: 9 ml/min (100 cm/h)

ml

HiPrep 26/10

: 15 ml

ml/min

43 a b
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DNA

[ -32P] ATP

HiTrap Desalting 5 ml

(Sephadex G-25 Super ne)

HiPrep 26/10 Desalting

(Sephadex G-25 Fine)

PD-10

(Sephadex G-25 Medium)

NICK*

MicroSpin™ G-25†

NAP-5*

NAP-10*

NAP-25*

Sephadex G-25 Super ne

Sephadex G-25 Fine

Sephadex G-25 Medium

Sephadex G-25 Coarse

Sephadex G-50 Fine

Sephadex G-10

>5×103

>5×103

>5×103

>3×104

>5×103

>5×103

>5×103

>5×103

>5×103

>5×103

>5×103

>5×103

>3×104

> 700

0.25–1.5 ml

2.5–15 ml

1.5–2.5 ml

<0.1 ml

10–100 μl

<0.5 ml

<1.0 ml

<2.5 ml

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

1.0–2.0 ml

7.5–20 ml

2.5–3.5 ml

0.4 ml

–

1.0 ml

1.5 ml

3.5 ml

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

(MPa, bar, psi)

0.3 MPa, 3 bar,

42 psi

0.15 MPa, 1.5 bar,

22 psi

Darcy ‡

Darcy ‡

Darcy ‡

Darcy ‡

Darcy ‡

Darcy ‡

1–10 ml/min

9–31 ml/min

Darcy ‡

Darcy ‡

Darcy ‡

Darcy ‡

Darcy ‡

Darcy ‡

* NICK Sephadex G-50 Fine DNA Grade NAP columns Sephadex G-25 Medium DNA Grade

† DNA PCR

‡ Sephadex /

2 Darcy
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Sephadex HiTrap 5 HiPrep 26/10

HiPrep 26/10 HiTrap www.gelifesciences.com/protein-

puri cation-labresearch.

44

5 000

HiPrep 26/10

HiTrap

HiTrap

PD-10

**

44
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: HiTrap Chelating HP 20

mM 0.5 M 0.5 M

pH 7.4

: HiTrap Desalting 5 ml

: 20 mM ,0.15 M , pH 7.0

: HiPrep 26/10 Desalting

: 2 mg/ml , 0.07 mg/ml N-

(NHS) 0.45 50 mM 0.15

M pH 7.0

: 13 ml

: 50 mM 0.15 M pH 7.0

: 31 ml/min (350 cm/h)

45 ÄKTA™prime HiTrap Desalting 5 ml UV

46 N-

95%

25 mM 100 mM

100 mM

3

70 mg/ml
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UV A280

47

15% 20%

47 HiPrep 26/10
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1 HiTrap

1.5

1 Multipipette™ Hitrap 5

% %

0.25 ml 1.25 ml 1.0 ml > 95 0.0 4.0

0.50 ml 1.0 ml 1.5 ml > 95 < 0.1 3.0

1.00 ml 0.5 ml 2.0 ml > 95 < 0.2 2.0

1.50 ml 0 ml 2.0 ml > 95 < 0.2 1.3

3 4 6

1.

“ ”

2.

3. 25 5ml/min 20%

4. 2 5 1 10ml/min

5. 1.5 1.5

6.

HiTrap 5 5ml/min 120
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2 ÄKTAprime

ÄKTAprime HiTrap 5 HiPrep 26/10

500

1. ÄKTAprime

2.

3.

4. OK

3 PD-10

1.

2.

3. 25

4. 2.5 2.5 2.5

5. 3.5

95% 4%

Sephadex G-10 PD-10 PD-10

1.

2.

3. 48

4. 49
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: HiTrap Desalting 5 ml

: , 2 mg/ml, (0.5 M , 0.05 M , pH 7.0)

: 0.05 M , 0.15 M , pH 7.0

: 0.8 ml

: 1.7, 3.3, 6.7, 10.0, 13.3, 16.7, 20.0 ml/min

: HiTrap Desalting 5 ml

: , 2 mg/ml, (0.5 M , 0.05 M , pH 7.0)

: 0.05 M , 0.15 M , pH 7.0

: 0.8, 1.3, 1.7, 2.2 ml

: 5 ml/min

: 1.5 +×

48 HiTrap

49 HiTrap

30%

63 1 HiTrap 5

30%
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2 50HiTrap

2 /

HiPrep 26/10 Desalting

2 x HiPrep 26/10 Desalting

3 x HiPrep 26/10 Desalting

4 x HiPrep 26/10 Desalting

HiTrap Desalting

2 x HiTrap Desalting

3 x HiTrap Desalting

PD-10 Desalting columns

10

15 (max)

30 (max)

45 (max)

60 (max)

0.25

0.5

1.0

1.5 (max)

3.0

4.5 (max)

1.5

2.0

2.5 (max)

10–15

15–20

30–40

45–55

60–70

1.0

1.5

2.0

2.0

4–5

6–7

3.5

3.5

3.5

1–1.5

1–1.3

1–1.3

1–1.2

1–1.2

4

3

2

1.3

1.3–1.7

1.3–1.7

2.3

1.7

1.4

/

/

/

/

/

/

1.5 7.5

: HiTrap Desalting, 1× 5 ml, 3× 5 ml, 5× 5 ml

: 2 mg/ml (0.5 M ,

50 mM , pH 7.0)

: 28%× Vt ( 1.4, 4.3 7.1 ml)

: 50 mM , 0.15 M , pH 7.0

: 5 ml/min

50 HiTrap
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15 60

HiPrep 26/10 30 60

51 60

20 30

51 HiPrep 26/10

60

Sephadex G-25

1

52

52 Sephadex G-25

15

15

50
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Sephadex Sephadex

Sephadex G-10

Sephadex G-25 Coarse

Sephadex G-25 Medium

Sephadex G-25 Fine

Sephadex G-25 Super ne

Sephadex G-50 Fine

<7×102

1×103–5×103

1×103–5×103

1×103–5×103

1×103–5×103

1×103–3×104

pH *

: 2–13

: 2–13

: 2–13

: 2–13

: 2–13

: 2–13

: 2–13

: 2–13

: 2–13

: 2–13

: 2–10

: 2–13

/

Sephadex

2–3

4–6

4–6

4–6

4–6

9–11

Darcy †

Darcy †

Darcy †

Darcy †

Darcy †

Darcy †

55–165 μm

170–520 μm

85–260 μm

35–140 μm

17–70 μm

40–160 μm

* pH

pH

† Sephadex /

2Darcy

1

PD-10 NAP NICK HiTrap

HiPrep 26/10

1. 0.2 M ( 0.1 0.5%

Triton X-100 0.1 M ) 10 ml/min 0.15 MPa (1.5 bar, 22 psi)

2. 15 ml/min

3. UV pH

0.1 M , 0.5 M 1 mg/ml

37
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Sephadex

8 M 6 M

25% Sephadex

4 25 20%

20%

4 25

0.01M

/
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A280nm

53

V0

Vt

53

Ve

54 Ve

A

Ve

B

Ve

C

Ve
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54 Ve

Ve

Ve Vt

Kd

Vo

30%

Vs Vi

Vs Vi Vt-Vo

Kd Kav Vs Vt-Vo

Kav = (Ve – Vo)/(Vt – Vo)

A.

B.

C.
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Vo Vt

55 Vt Vo Vt-Vo (Fischer, L.

)

Vt-Vo Kav

Kav Kd Kav

Kd

56

56
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Kav Kav S

Kav

Kav

57

57 Superdex 30 Superdex 75 Superdex 200

Kav=0

Vt Kav=1

Kav 1 0

Kav 1

Kav 0
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Rs

Vr1 Vr2

W1 W2

Vr2 - Vr1 1/2 W1+W2 58

58 Rs

59

59
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1

N

N = 5.54 (Ve/W1/2)
2× 1000/L

Ve=

W1/2=

L=

Ve W1/2

,

60 Vsep

VSep = VeB – VeA
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60
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pH

S

Kav

Kav

Kav Kav

Ve Ve/Vo Kd Kav

Kav 1 Kav

2 Kav Kd Vi

6 500 75 000

2000

43 000 669 000 2000

18

1
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2%

50 mM 0.15 M pH 7

Sephacryl HR

SDS

Kav:log Mr

1. 2000 1.0 mg/ml

2% Vt Vo

2.

3. 2% Vt

4. Ve

5. Kav Kav

Ve =

Vo = = 2000

Vt =

Kav

6. 2% Vt Ve

7. Kav

Kav =
Ve – Vo

Vt – Vo
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Sephadex LH-20

Sephadex LH-20

( 35 ) /

Sephadex LH-20

Sephadex LH-20

Sephadex LH-20 61

61 Sephadex LH-20

Sephadex LH-20

Sephadex LH-20 Sephadex

LH-20

H. Henke

Sephadex LH-20

Sephadex Sephadex

G-10 Sephadex G-10 G-25 G-50
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Sephadex LH-20 < 5× 103

*

2% 12 720cm/h

14

15 MPa

Sephadex LH-20

HIV-1 Phyllanthus niruri

HIV-1 repandusinic A

62

62 repandusinic A

3 Sephadex LH-20

3 P. niruri repandusinic A

Sephadex LH-20 4–11‡

1

2

3

4

5

RA

6 600

2 500

247

189

24

18

9

14

5.9

ID50*

50

20

3.0–3.6

7.8

5.0

2.4

3.4

1.8

0.3

×102 IU/

4

10

56–67

26

40

83

58

111

668

†

×103 IU

2 640

2 500

1 616

484

96

150

52

156

394

* ID50 HIV-1-RT 50% HIV-1-RT

† IU HIV-1-RT 50% [3H]dTTP

‡ 4–10 11
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63 Sephadex LH-20 2- 4-

: Sephadex LH-20, 2.5× 200

: 2- 4-

:

: 8 ml/min

:

: 250 2-

63 Sephadex LH-20 2- and 4-

4 Sephadex LH-20

4 SR 10/50J SR

SR

SR 10/50 16–39 20–50

SR 10/50J* 16–39 20–50

SR 25/45 73–220 15–45

SR 25/100 343–490 70–100

1. 85 5

Sephadex LH-20 3

2. 75:25

3.

4.

5.

6. 300cm/h

7.

O
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8.

9.

10.

Sephadex LH-20

1cm/h

1.

2. 1% 2%

3.

pH

Sephadex LH-20 2 11 5 18 111

2 13

pH pH

Sephadex LH-20 5



85

5 Sephadex LH-20

Sephadex LH-20

4.4–4.6

4.2–4.4

4.0–4.4

4.0–4.4

3.9–4.3

3.8–4.2

3.8–4.1

* 3.8–4.1

3.7–4.0

† 3.6–3.9

3.6–3.9

3.6–3.9

3.6–3.9

3.5–3.8

3.3–3.6

3.3–3.6

3.2–3.5

2.4–2.6

‡ 2.2–2.4

‡ 1.8–2.2

‡ 1.6–2.0

‡ 1.6–1.8

‡ 1.5–1.6

* 1%

† 1%

‡ Sephadex LH-20 2.5

Sephadex LH-20 pH 2.0

4 25 4 8

Sephadex LH-20

Sephadex LH-20

100%A 100%B

70%A:30%B 30% A: 70% B 100%B A B

64
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, , ,
, n- , ,

64

1. Buchner

2.

3.

4.

5. SR 10/50 SR 25/45 SR 25/100
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CIPP

CIPP

CIPP

65

3

Sephadex G-25 30%

65 CIPP

CIPP
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6

6

GF

IEX

HIC RPC

AC
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7 CIPP

7 CIPP

IEX

HIC

AC

GF

RPC

Superdex

5%

pH

7

3

HIC HIC

IEX AC

GF

IEX HIC AC

66
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SDS SDS ethylene glycol

GF HIC                       HIC

GF                         GF

GF             GF                        GF

AC           IEX   HIC          IEX

IEX            HIC

    GF RPC    GF RPC   GF          GF

AC            IEX      IEX

HIC
GF RPC    GF RPC

GF

66

/

IEX-HIC-GF

IEX HIC

GF

IEX pH

IEX IEX
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67

: XK 16/60 Superdex 75

: ZZ- IGF

: 1.0

: 0.3 M , pH 6.0

: 0.5 ml/min (15 cm/h)

67 Superdex 75

Superdex Superdex

RPC RPC

RPC

RPC

RPC

CIPP
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IgG4

IgG4

MabSelectTM Superdex 200

: 1282 IgG4

(~0.33 )

: MabSelect (18 ), XK 16/20 

: 20 mM , 0.15 M , pH 7.4

: 100 mM , pH 3.0

: 220 cm/h (7.4 ml/min)

: ÄKTAexplorer

: : 5 (CV)

: 1 282

: 10

:  100% 5

( )

:  7.5 MabSelect

: HiLoad 26/60 Superdex 200 

: 50 mM 0.15 M pH 7.0

: 22.6 cm/h (2 ml/min)

: ÄKTAexplorer

: 2

1

CV = = Vt

: SDS-PAGE,

Lane 1:

Lane 2:

Lane 3:

Lane 4:  4–9

Lane 5: 10–12

Lane 6: 14–18

Lane 1: 

Lane 2: 

Lane 3:  4–9

Lane 4: 10–12

Lane 5: 14–18

68 IgG4
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1

XK XK

www.gelifesciences.com/protein-puri cation
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8 XK

XK 16/20 2 – 34

XK 16/40 42 – 74

XK 16/70 102 – 135

XK 16/100 163 – 195

XK 26/20 0 – 80

XK 26/40 122 – 196

XK 26/70 281 – 356

XK 26/100 440 – 315

XK 50/20 0 – 275

XK 50/30 330 – 510

XK 50/60 785 – 1099

XK 50/100 1570 – 1884

XK AK

M6 TEFZEL

XK

XK50

XK 20 30
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Superdex: N>10 000, As = 0.70–1.30

Sephacryl HR: N>9 000, As = 0.80–1.50

1. 60cm/h

2. 0.2% 10

3. 280

4. N

N = 5.54 (Ve / W1/2)
2× 1000/L

Ve=

W1/2=

L=

Ve W1/2

As :

As = b/a

a=10%

b=10%

Superdex Sephacryl

Superdex Sephacryl XK XK

0.1%

XK

30 60

1-2% 4%

1.15 8
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1. Sephacryl HR Superdex 20%

2. 5 10 50%

20%

Superdex TweenTM 20 500

250

3.

4.

XK 16 XK 26

XK 16 XK 26

5.

6.

7.

8. 9

Superdex

60 9

9 Sephacryl HR

9.

10

3 9 Sephacryl HR Superdex

Sephacryl HR 0.3 MPa, 0.3 bar Superdex

5 MPa,5 bar
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9 Sephacryl HR Superdex

XK 16/40

XK 16/70

XK16/100

XK 26/40

XK 26/70

XK 26/100

XK 50/20

XK 50/30

XK 50/60

XK 50/100

35

65

95

35

65

95

10–15

20–25

55

95

Sephacryl HR

ml/min

2

2

2

4

4

4

9

9

9

9

Sephacryl HR

ml/min

12–14

12–14

12–14

6–8

6–8

6–8

12

12

12

12

Superdex

ml/min

2

2

2

4

4

4

10

10

10

10

Superdex

ml/min

10–12

10–12

10–12

12

12

12

20

20

20

20

ÄKTA

cm/h

75%

Superdex Sephacryl
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10 30%

1. Sephadex

2.

XK 16 XK 26

XK 16 XK 26

3. 69

4.

5.

6.

7.

8.

9.

10. 70

Sephadex

Sephadex

75%

10

10 Sephadex

Sephadex G-10 2–3 3 1

Sephadex G-25 4–6 3 1

Sephadex G 9–11 3 1
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11.

12. O

13.

3

69

70

Sephadex G-10 G-25 G-50 Darcy

2Darcy

ÄKTA

Sephadex
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Sephadex

71

71a A B

71b

A

B
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CP

CDM

CP CDM
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2

Sephadex Darcy

Sephadex G-10 G-25 G-50

Darcy

U = K P L-1 (1)

U = cm/h ( 5)

P = cm H2O

L = cm

K =

1 cP: U = Ko P L-1 (2)

Ko =“ ”

Sephadex /

1 cP

P L 2 11

K

11 Sephadex

Sephadex K

Sephadex G-10 19

Sephadex G-25 9

Sephadex G 30

Sephadex G 80

Sephadex G 290

Sephadex G 36
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3

/

280

pH 2 9 pH pH

0 2 M 0 2 M 0.5 M

0 50% 10%

4 40 10
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5

10 000g 15

40 000g 50 000g 30

PVDF

1 90

0.45 34

0.22 3 10 15

/ 57

pH
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5000

100 mM 100 mM

72

Sephadex G-25

HiTrap

PD-10

72



106

12

12

HIC

PEG

4000

0 . 0 4

10% 1

1M 15

10000g

3%

4 17000g

20%

0 80%

Eppendorf ™

0.1%

1%

1%

X/15 g X

1

1

IEX

AC

Scopes R.K., , , Springer, (1994),

J.C. Janson and L. Rydén, , , , . Wiley Inc, (1998)

1

100 100
1 M Tris-HCl pH 8.0
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1 0.45 4 10000g

2 1 1 M Tris-HCl pH 8.0 10 pH

3 50% 1

4 10000g 20

5

6

7 Sephadex G-25 / 57

%

13 20

13 20

14
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14

/

2M–8M Sephadex G-25

3M–6M Sephadex G-25 IEX

Triton X-100 2% Sephadex G-25 IEX

1.5% Sephadex G-25 IEX

N- 2% Sephadex G-25 IEX

0.1-0.5%

pH pH 9, pH

Scopes R.K., , , Springer, (1994), J.C. Janson and L. Rydén, , ,

, . Wiley Inc, (1998)

57

pH

pH 7

57

57
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4

HiTrap

pH

GLP

ÄKTA

Explorer 100 Purifier 10   FPLC Prime

HiTrap
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5

cm/h ml/min

cm/h

ml/min

cm/h ml/min

ml/min = cm/h / 60×

= Y/60× ×d2/4

Y= cm/h

d=

XK 16/70 1.6 150cm/h

Y= =150cm/h

d= =1.6

=150× ×1.6×1.6/ 60×4 ml/min=5.03ml/min

ml/min cm/h

cm/h = ml/min ×60/

=Z×60×4/ ×d2)

Z= ml/min

d=

HR 5/5 0.5 1ml/min

Z= =1ml/min

d= =0.5

=1×60×4/ ×0.5×0.5 cm/h=305.6cm/h

ml/min

1ml/min= HiTrap1 30

5ml/min= HiTrap5 120
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6

1 1

10 000 100 6 x 1013 10

50 000 20 1.2 x 1013 50

100 000 10 6.0 x 1012 100

150 000 6.7 4.0 x 1012 150

1 A280

IgG 1.35

IgM 1.20

IgA 1.30

A 0.17

1.50

3.40

0.70

1 kb of DNA = 333 = 37 000

270 bp DNA = 10 000

1.35 kb DNA = 50 000

2.70 kb DNA = 100 000

 = 120

bar 1 =10bar=145
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7
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C3H7NO2 89.1 C3H5NO 71.1

C6H14N4O2 174.2 C6H12N4O 156.2 +ve

C4H8N2O3 132.1 C4H6N2O2 114.1

C4H7NO4 133.1 C4H5NO3 115.1 -ve

C3H7NO2S 121.2 C3H5NOS 103.2

C5H9NO4 147.1 C5H7NO3 129.1 -ve

C5H10N2O3 146.1 C5H8N2O2 128.1

C2H5NO2 75.1 C2H3NO 57.1

C6H9N3O2 155.2 C6H7N3O 137.2 +ve

C6H13NO2 131.2 C6H11NO 113.2

C6H13NO2 131.2 C6H11NO 113.2

C6H14N2O2 146.2 C6H12N2O 128.2 +ve

C5H11NO2S 149.2 C5H9NOS 131.2

C9H11NO2 165.2 C9H9NO 147.2

C5H9NO2 115.1 C5H7NO 97.1

C3H7NO3 105.1 C3H5NO2 87.1

C4H9NO3 119.1 C4H7NO2 101.1

C11H12N2O2 204.2 C11H10N2O 186.2

C9H11NO3 181.2 C9H9NO2 163.2

C5H11NO2 117.1 C5H9NO 99.1

 (-H20) pH 6.0–7.0
Mr M r
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8

Lowry Bradford Bradford

Lowry

SDS-PAGE

SDS-PAGE

6X SDS 0.35 M Tris-HCl (pH 6.8) 10.28% (w/v) SDS 36% (v/v) 0.6 M

(or 5% 2- ) 0.012% (w/v) 80 0.5

1 2 6X SDS 5 10

2 90 100 5

3 SDS-PAGE

4 ™ R PlusOne™

SDS 15

15

%

5% 36 000–200 000

7.5% 24 000–200 000

10% 14 000–200 000

12.5% 14 000–100 000

15% 14 000–60 0001

5–15% 14 000–20 0000

5–20% 10 000–20 0000

10–20% 10 000–15 0000

1
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SDS-PAGE

1 SDS-PAGE

2 Hybond™ ECL™ ( ECL )

Hybond P( ECL Plus™ )

3

Hybond ECL

ELISAs

BIACORETM

SDS-PAGE ELISAs

GST

GST GST

GST
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9

20 70

pH

4 4

24 0.01%

57

4.0 M

50%

5-20% 10

57

IgG3 4
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18-1037-46

18-1132-29

18-1142-75

GST 18-1157-58

18-1022-29

18-1114-21

18-1020-90

18-1112-93

18-1124-26

18-1128-63

18-1128-62

18-1124-19

18-1127-31

PBE 18-1009-07

HIC 18-1100-98

18-1121-86

HiTrap 18-1128-81

ÄKTAdesign 18-1158-77

ÄKTA 3D 18-1160-45

GST 18-1159-30

18-1155-49

J-C. Jansson L.Rydén 18-1128-68

Sephadex LH-20 18-1009-74

Sephadex LH-20 H. Henke 18-1113-89

PAL 17-0893-01

NTSC 17-0894-01

HiTrap Desalting 18-1156-70*

HiPrep 26/10 Desalting 18-1156-89*

HiPrep Sephacryl S-100 HR 18-1156-86*

HiPrep Sephacryl S-200 HR 18-1156-87*

HiPrep Sephacryl S-300 HR 18-1156-88*

HiLoad Superdex 30 prep grade 18-1156-94*

HiLoad Superdex 75 prep grade 18-1156-95*

HiLoad Superdex 200 prep grade 18-1156-96*

18-1124-82

80-6429-60

80-6013-88

ECL Western ECL Plus Western Blotting 18-1139-13

* www.gelifesciences.com/protein-puri cation
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Superdex
Superdex Peptide PC 3.2/30 1  2.4 ml 17-1458-01

Superdex 75 PC 3.2/30 1  2.4 ml 17-0771-01

Superdex 200 PC 3.2/30 1  2.4 ml 17-1089-01

Superdex Peptide HR 10/30 1  24 ml 17-1453-01

Superdex 75 HR 10/30 1  24 ml 17-1047-01

Superdex 200 HR 10/30 1  24 ml 17-1088-01

HiLoad 16/60 Superdex 30 prep grade 1  120 ml 17-1139-01

HiLoad 26/60 Superdex 30 prep grade 1  320 ml 17-1140-01

HiLoad 16/60 Superdex 75 prep grade 1  120 ml 17-1068-01

HiLoad 26/60 Superdex 75 prep grade 1  320 ml 17-1070-01

HiLoad 16/60 Superdex 200 prep grade 1  120 ml 17-1069-01

HiLoad 26/60 Superdex 200 prep grade 1  320 ml 17-1071-01

Superdex 30 prep grade 25 ml 17-0905-10

Superdex 30 prep grade 150 ml 17-0905-01

Superdex 75 prep grade 25 ml 17-1044-10

Superdex 75 prep grade 150 ml 17-1044-01

Superdex 200 prep grade 25 ml 17-1043-10

Superdex 200 prep grade 150 ml 17-1043-01

Superose
Superose 6 PC 3.2/30 1  2.4 ml 17-0673-01

Superose 12 PC 3.2/30 1  2.4 ml 17-0674-01

Superose 6 HR 10/30 1  24 ml 17-0537-01

Superose 12 HR 10/30 1  24 ml 17-0538-01

Superose 6 prep grade 125 ml 17-0489-01

Superose 12 prep grade 125 ml 17-0536-01

Sephacryl
HiPrep 16/60 Sephacryl S-100 HR 1  120 ml 17-1165-01

HiPrep 26/60 Sephacryl S-100 HR 1  320 ml 17-1194-01

HiPrep 16/60 Sephacryl S-200 HR 1  120 ml 17-1166-01

HiPrep 26/60 Sephacryl S-200 HR 1  320 ml 17-1195-01

HiPrep 16/60 Sephacryl S-300 HR 1  120 ml 17-1167-01

HiPrep 26/60 Sephacryl S-300 HR 1  320 ml  17-1196-01

Sephacryl S-100 HR 150 ml 17-0612-10

Sephacryl S-100 HR 750 ml 17-0612-01

Sephacryl S-200 HR 150 ml 17-0584-10

Sephacryl S-200 HR 750 ml 17-0584-01

Sephacryl S-300 HR 150 ml 17-0599-10

Sephacryl S-300 HR 750 ml 17-0599-01

Sephacryl S-400 HR 150 ml 17-0609-10

Sephacryl S-400 HR 750 ml 17-0609-01

Sephacryl S-500 HR 150 ml 17-0613-10

Sephacryl S-500 HR 750 ml 17-0613-01

Sephacryl S-1000 SF 750 ml 17-0476-01
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DNA

HiTrap 5  5 ml 17-1408-01

HiPrep 26/10 1  53 ml 17-5087-01

PD-10 30 17-0851-01

Empty PD-10 50 17-0435-01

NICK 20 17-0855-01*

NICK 50 17-0855-02*

NAP-5 20 17-0853-01*

NAP-5 50 17-0853-02*

NAP-10 20 17-0854-01*

NAP-10 50 17-0854-02*

NAP-25 20 17-0852-01*

NAP-25 50  17-0852-02*

Sephadex G-10 100 g 17-0010-01

Sephadex G-10 500 g 17-0010-02

Sephadex G-25 Coarse 100 g 17-0034-01

Sephadex G-25 Coarse 500 g 17-0034-02

Sephadex G-25 Fine 100 g 17-0032-01

Sephadex G-25 Fine 500 g 17-0032-02

Sephadex G-25 Medium 100 g 17-0033-01

Sephadex G-25 Medium 500 g 17-0033-02

Sephadex G-25 Superfine 100 g 17-0031-01

Sephadex G-25 Superfine 500 g 17-0031-02

Sephadex G-50 Fine 100 g 17-0042-01

Sephadex G-50 Fine 500 g 17-0042-02

Sephadex LH-20 25 g 17-0090-10

Sephadex LH-20 100 g 17-0090-01

Sephadex LH-20 500 g 17-0090-02

1 17-0442-01

 A (13 700)

 A(25 000)

(43 000)

 ( 67 000)

 2000

1 17-0441-01

(158 000)

(232 000)

440 000

(669 000)

 2000

 2000 10 g 17-0360-01
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XK 16/20 1 18-8773-01

XK 16/40 1 18-8774-01

XK 16/70 1 18-8775-01

XK 16/100 1 18-8776-01

XK 26/20 1 18-1000-72

XK 26/40 1 18-8768-01

XK 26/70 1 18-8769-01

XK 26/100 1 18-8770-01

XK 50/20 1 18-1000-71

XK 50/30 1 18-8751-01

XK 50/60 1 18-8752-01

XK 50/100 1 18-8753-01

XK AK adaptor TEFZEL ( 0.8 mm XK 16 XK 26 1.2 mm XK

50 ) M6 ( XK 16 XK 26 )

Packing Connector XK 16 1 18-1153-44

Packing Connector XK 26 1 18-1153-45

SR 10/50 column 1 19-2638-01

SR 10/50J column* 1 19-1734-01

SR 25/45 column 1 19-0879-01

SR 25/100 column 1 19-0880-01

SR SRA adaptors PTFE (2  50 cm)

*SR 10/50J SR

SRE 10 packing reservoir 1 19-2097-01

www.gelifesciences.com/protein-purification




