
1 Ӹ Ὄẻ Protein Extraction

1.1 ᵄד Ửɇ How to start?

5W principles 

1.2 Ḙ ẑ Materials & sources

1.3 ᶏ єὌẻ Homogenization & extraction

1.4 ᾃєḩ ᾜ Salting-out & precipitation
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ᵄד1.1 Ửɇ How to start?

֙ᴣ ҍϽ Ɇ 5W

a. ьṸϨ Ӹ ɇ What ?

b. ⱳᵄ ьᴊ Ӹ ɇ Why ?

c. Ӵᵄ Ḙ ьɇ Where from ?

d. ӴṸϨ Ӱ‐ ɇ When ?

e. דᵄ ьᴊ Ӹ ɇ How ?
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5W & 3 Stages 



ʚ ьϼ ♄ Three stages

(2) ц ь (partially purified)

(1) Ӹ (crude protein)

ʤ> ʤ>
( )

(3) ᶏ Ӹ (homogeneous)

HPLC 
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(1) Ӹ
Crude protein

(2) ц ь
Partially purified

(3) ᶏ Ӹ
Homogeneous

AnalysisPurificationA B

Background knowledge about Material

Protein / Activity assay

Electrophoresis
Naive-PAGE
SDS-PAGE
Gradient PAGE

Enzyme kinetics
Molecular weight
Sedimentation coefficient

determination
Quaternary structure
Isoelectric focusing
Peptide mapping

Amino acid analysis

Protein sequencing

Extinction coefficient

Material

Extraction

Protein

fractionation

Chromatography

Electrophoresis

Pure Enzyme

Antibody production

Monoclonal or conventional Ab

Crystal X-Ray

crystallography

Spectrometric methodsCD, ORD, NMR & ESR

Immunoassays
Immunoblotting
ELISA
Double diffusion
Immunoelectrophoresis

Ammonium sulfate  
Organic solvent

Gel filtration
Ion exchange
Affinity chromatography
FPLC

Preparative electrophoresis
Isoelectric focusing
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ʚ ьἶцᾃѮᾜ

Ammonium sulfate         precipitation Ḩ ᾜ

Cell Organelle
isolation?Cell homogenization

Macro molecules

Nucleic acid Polysaccharides

Molecular sizeMolecular chargeMolecular polarity Affinity

Small molecules

ѿ
Cell debris

Protein
Amino acid, 

monosaccharide, 
nucleotide, fatty acid

Gel filtration,

SDS-PAGE,

Ultrafiltration

Ion exchange,

Chromatofocusing,

Disc-PAGE,

Isoelectric focusing

Reverse phase
chromatography,

HIC,

Salting-out

Affinity
chromatography,

Hydroxyapatite

Useful basic protein properties in planning isolation steps
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ʚ ьѮᾜ ӱᴉᶵ Which step first?

10
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40
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Precipitation
Ion exchange

Affinity

Gel filtration

steps

Times
used

Homogenization

Adapted from Bonnerjera et al. (1986) Bio/Technology, 4:954-958
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1.2 Ḙ Choosing starting material

Which organism? ̡ ̡

Which tissue?

Which organelle? ̡ ̡

Secreted enzyme?

Membrane protein?
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(Wikipedia, by Kelvinsong - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=25593329)

Typical plant cells 8
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SP protein expressed (potato organs)

SP RNA expression (potato organs)

St Pierre,B.; Bertrand,C.; Camirand,A.; Cappadocia,M.; Brisson,N. (1996) Plant Molecular Biology 30: 1087-1098

The starch phosphorylase gene is subjected to different modes of regulation in starch-containing tissues of potato
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ʚְ ỸЪ  Щ֫ Expression in organs

GUS ⱡἲ 

ָ 

Starch phosphorylase

GUS

stolon ₄

tuber 



ʚ ΆḘ Special problems of plant materials

ᾨ Vacuole

Ӹ (proteases)

ӰΆ (alkaloid)

׃ ьֳΆ (polyphenols)

Flavonoid 

Tannin

Cell wall  

Chloroplast  
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Wikipedia (Public Domain, by KGM007)
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Polyphenolic compounds

Opium ѿ

AlkaloidsӰΆ Plant secondary metabolites

are active ingredients of some 

important medical herb
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ʚ ΆΉ Plant cell wall is a barrier

Old plant cell wall is very tough and hard to break

Buchanan et al (2000) Biochemistry and Molecular Biology of Plants p.54
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Transformed from proplastidto plastid (amyloplastand chloroplast)

Glycogen
(in animal cell)

Mathews et al (1999) Biochemistry (3e) p.299Alberts et al (2002) Molecular Biology of the Cell (4e) p.794

starch
granules
(amyloplast)

Chloroplast

13

Amyloplast



1.3 ᶏ Ὄẻ Methods to break the cell

Dry method:

(grinding in liquid nitrogen),

(coffee grinder), (ball mill) 

Is your target protein released from the cell? 

Wet method:

(homogenizer), (Waring blender), 

Polytron, (mortar), (glass bead mill), 

(ultrasonication), French press
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Polytron

Liquid nitrogen

ʚּי Ӟ ӱΉѮᾜ Popular methods

Glass homogenizer for breaking the 
cell but leave the organellesintact
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