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Extraction
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Protein

fractionation

Ammonium sulfate
Organic solvent

Chromatography

Gel filtration
lon exchange

Affinity chromatography

FPLC

Electrophoresis

Preparative electrophoresi

S
ing

Isoelectric focus

(Pure Enzyme
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Background knowledge about Material

Protein / Activity assay

Electrophoresis
Naive-PAGE
SDS-PAGE
Gradient PAGE

Kinetic study
Molecular weight
Sedimentation coefficient

determination

Quaternary structure
Isoelectric focusing
Peptide mapping

Amino acid analysis
"I Protein sequencing
Extinction coefficient

L>

Antibody production

Monoclonal or conventional

Crystal
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X-Ray
crystallography

Spectrometric methods| cp, oro, NMR & ESR
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(2) BBtk

(3) 198 RE=

—> Immunoassays

Immunoblotting

ELISA

Double diffusion
Immunoelectrophoresis
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Gel filtration lon exchange, Reverse phase Affinity

Sps-pAGE. | Chromatofocusing, | hromatography, | oy, matoqranhy,

UItrafiItratior’l DISC-PAGE, HIC, Hydroxyapatite
Isoelectric focusing | Salting-out
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Lysozyme

e e Backbone
B Hydrophobic
Hydrophilic
. . Total
el o0 )  +substrate

Watson et al. (1987) Mol Biol Gene, Plate 3
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Net Charge of a Protein
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pH
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0.001 0.01 0.1
NaCl concentration (M)
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o E&’A Salting-in

lonic strength
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Alberts et al (1994) Molecular Biology of the Cell (3e) p.49



E&E A7 Salting-out

A little salting-in effect

: Ammonium
sulfate

it B 0

Sodium
sulfate

lonic strength
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Martin, Synge (1952)
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. Paper partition chromatography (PPC
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Adapted from Scope RK (1987) Protein Purification — Principles and Practice p.9
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nadex glucose (dextrose)
narose agarose
nacryl glucose + acrylamide

nacel cellulose

S HON Superose, Superdex

Mono Q, Mono S

BioGel P
BioGel A

acrylamide
agarose
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lone pair

electrons . +
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PEBR58559%E Resin/ Polystyrene  Glycan / Cellulose = X 10N°

bead

© Dowex-1 ¢ TEAE-X ¢

'®)) -NR d
52810 popexy e (QAEX)  NRs Q
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S Dowex-3 & . DEAEX

W Weak o5 NAR:  LOCHCHNHR
- o Strong Dowex-50 -SO_3 Phospho-X -poi' S
= G
®© c m ;
© % Weak IRC-150 -COO  CM-X -OCH,COO

X = Sephadex, Sepharose, Sephacel or cellulose
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B THEE S - Cellulase

0.2 M NacCl
0.5 n [“ 0.5 7
Mono Q HR 5/5
1 mL/min
20 mM Tris, pH 7.6
Crude cellulase 2.5 mg
+

.
.
.
§
.
.
.
.
.
.
.
,
.
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.
.
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Mono S HR 5/5

O
- | NaCl

1 mL/min
20 mM Acetate,
pH 3.6
J k><;j| | | jN/\/\_ﬂkj\‘vv»___.
0) 10 20 30 0) 10 20

Retention time (min)

Adapted from Pharmacia (1991) lon Exchange Chromatography — Principles and Methods p.127
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|. Conformational Match: Il. Interaction Forces:
Van der waals interaction (1) Hydrogen bond
e JI/# . (2) Hydrophobic interaction
ARG Tf /= %FF ?ﬁugkyﬂj (3) Electrostatic interaction
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(4) Van der waals interaction
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Imidazole

-His
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,C-COOH v
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OH OH C-COOH

Metal Chelate Affinity Chromatography
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U EREGRERZMEE S 100 g K FEZL IR

L 155

(mg) (U/mg) (fold) (%)

FHFHEE 1,070 9,672 9.0 1.0 100
= = SHS YL 4

S 800 12555 157 17 130
&
i e % 5331
(35.55%) 250 6,610 26.4 2.9 68
Sepharose CL-68 53 5789 1113 124 60
DEAE Sepharose
RS 8.6 2960  344.2 38.2 31




