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Protein Isoelectric pH

Pepsin <1.0
Ovalbumin (hen) 4.6
Serum albumin (human) ' + 1 %4)86 4.9
Tropomyosin _ oreal 5.1
Insulin (bovine) | | 5.4
Fibrinogen (human) 5.8
v-Globulin (human) 6.6
Collagen 6.6
Myoglobin (horse) 70
Hemoglobin (human) 7.1
Ribonuclease A (bovine) 7.8
Cytochrome c (horse) 10.6
Histone (bovine) _ ; : _ | . 10.8
Lysozyme (hen) 11.0
Salmine (salmon) 12.1

Solubility (mg nitrogen » mL™1)
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Name*

Type

Ionizable group

Remarks

DEAE-cellulose
CM-cellulose
P-cellulose
Bio-Rex 70

DEAE-Sephadex

SP-Sepharose

CM Bio-Gel A

Weakly basic
Weakly acidic
Strongly and weakly acidic

Weakly acidic,
polystyrene-based

Weakly basic cross-
linked dextran gel

Strongly acidic cross-
linked agarose gel

Weakly acidic cross-
linked agarose gel

Diethylaminoethyl
—CH,CH,N(C;H;),
Carboxymethyl
—CH,COOH
Phosphate

—OPO;H,
Carboxylic acid
—COOH
Diethylaminoethyl
—CH,CH,N(C,Hy),

Methyl sulfonate
—CstOQH
Carboxymethyl
—CH,COOH

Used to separate acidic and
neutral proteins

Used to separate basic and neutral
proteins

Dibasic; binds basic proteins
strongly

Used to separate basic proteins
and amines

Combined chromatography and
gel filtration of acidic and
neutral proteins

Combined chromatography and
gel filtration of basic proteins

Combined chromatography and
gel filtration of basic and
neutral proteins

“Sephadex and Sepharose gels are manufactured by Amersham Pharmacia Biotech, Piscataway, New Jersey; Bio-Rex resins and Bio-Gels are manu-
factured by BioRad Laboratories, Hercules, California.
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Partial Specific Sedimentation Frictional
Molecular Volume, Vy, Coefficient, Ratio,
Protein Mass (kD) (cm® - g1 S$20. (S) 1

Lipase (milk) 6.7 0.714 1.14 1.190
Ribonuclease A (bovine pancreas) 12.6 0.707 2.00 1.066
Cytochrome ¢ (bovine heart) 13.4 0.728 1.71 1.190
Myoglobin (horse heart) 16.9 0.741 2.04 1.105
a-Chymotrypsin (bovine pancreas) 21.6 0.736 2.40 1.130

Crotoxin (rattlesnake) 299 0.704 3.14 1.221
Concanavalin B (jack bean) 42.5 0.730 3.50 1.247
Diphtheria toxin 70.4 0.736 4.60 1.296
Cytochrome oxidase (P aeruginosa) 89.8 0.730 5.80 1.240
Lactate dehydrogenase H (chicken) 150 0.740 7.31 1.330
Catalase (horse liver) 222 0.715 11.20 1.246
Fibrinogen (human) 340 0.725 7.63 2.336
Hemocyanin (squid) 612 0.724 19.50 1.358
Glutamate dehydrogenase (bovine liver) 1015 0.750 26.60 1.250
Turnip yellow mosaic virus protein 3013 0.740 48.80 1.470

Source: Smith, M.H., in Sober, H.A. (Ed.), Handbook of Biochemistry and Molecular Biology (2nd ed.), p. C-10, CRC Press (1970).
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Name*

Type

Fractionation Range (kD)

Sephadex G-10
Sephadex G-25
Sephadex G-50
Sephadex G-100
Sephadex G-200

Bio-Gel A-150

Dextran
Dextran
Dextran
Dextran
Dextran
Polyacrylamide
Polyacrylamide

Polyacrylamide
Polyacrylamide
Polyacrylamide
Polyacrylamide

Agarose
Agarose
Agarose
Agarose
Agarose
Agarose

0.05-0.7
1-5
1-30
4-150
5-600
0.1-1.8
1-6
1.5-20
2.4-40
5-100
60—400
10-4,000
60-20,000
70-40,000

10-5000
100-50,000
1000-150,000

Sephadex and Sepharose gels are products of Amersham Pharmacia

Biotech; Bio-Gel gels are manufactured by BioRad Laboratories.
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of proteins

Protein mixture is
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Glucose-binding (
protein attaches |
to glucose
residues (G) on
beads

Addition of
glucose (G)

Glucose-binding
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N+ N=C—Br

Cyanogen
Agarose bromide

Step 1| OH™

NH Reactive
C_py Cyanate

“Activated” agarose
Step 2 |~ RNH, + H,O
O

I
HO CH,—O—C—NHR Carbamate







Homogenization
Salt fractionation
Ion-exchange chromatography

Molecular exclusion
chromatography

Affinity chromatography

Total protein
(mg)

Total activity
(units)
150,000
138,000
115,500
75,000

52,500

Specific activity,
(units mg )

Purification
level
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Ni2*-NTA resin

Apply protein
mixture to gel
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Wash away
non-bound
proteins

Elute bound
protein with
Imidazole
or high salt

Released
recombinant
protein
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MetGlySerSerHisHisHIsHisHIsHIs SerSerGly

LeuValProArgGlySer













Ociyl Sepharose Cl-4B6
(Sepharose C1-46)-0-CHo-C H CHo-0-{CH2)7-CH=
|Z|H

Fhenyl sepharose C1-4B8 -.
(SepharoseCl-4B)-0-CHy-CH-CHp-0-¢ d& y
0H R
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