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ANMAIBIHE ? How to start?

FeZ B Ll NEEES ¢ 5W

2l —EEEE 7?7 What ?
AEMEttERE 7?7 Why ?

CIEED vip SEUIN | Where, from ?
A—EE =EH 7 When ?
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Ezit{L@izr) ={EPRSEx Three stages

¥ (crude protein) :
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2R iti{t (partially purified) :
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Protein Electro.phore3|s
. . Naive-PAGE
fractionation SDS-PAGE
Ammonium sulfate Gradient PAGE
Organic solvent o
-------------------------------------------------------------------------- Kinetic study
Molecular weight
Chromatography Sedimentation coefficient
Ic;e| fiItrﬁtion determination
on exchange
Affinity chromatography lQuatemary Struqture
FPLC soelectric focusing

paiLing Ajerued (z)

Purification

v

Extraction
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Electrophoresis

Preparative electrophoresis
Isoelectric focusing

(9%566<) snoausbowoH (g)

v ...................
(Pure Enzyme)_

B Analysis

Protein / Activity assay

Peptide mapping

N

Antibody production

Monoclonal or conventional

Crystal

>

A 4

X-Ray
crystallography

Spectrometric methods| cp orp, NMR & ESR

Amino acid analysis
Protein sequencing
Extinction coefficient

—> Immunoassays

Immunaoblotting

ELISA

Double diffusion
Immunoelectrophoresis

(1) HHEE

Crude protein

Cibay e

Partially purified

PEER

Homogeneous
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Organelle

separation?
Small molecules

Cell homogenization

Macro molecules

Ammonium sulfate

Amino acid,
monosaccharide,
nucleotide, fatty aC|d

Cell debris

precipitation

Molecular size  Molecular charge  Molecular polarity Affinity
N lon exchange, Reverse phase -

Gel filtration, Chromatofocusing, chromatography, h Affinity h

SDS-PAGE, Disc-PAGE HIC chromatography,

Ultrafiltration || oelaciric focu,sing Salting-out Hydroxyapatite

Basic protein properties useful for planning separation steps Juang RH (2005) EPA



itk /AR X Which step first?

Times s
used Homogenization

Gel filtration

40 Precipitation /

l\ lon ezfchangT ,

1 2 3 4 S 6 14

Adapted from Bonnerjera et al. (1986) Bio/Technology, 4:954-958
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EME ZEE What's your starting material?

Which organism?
Which tissue?

Which organelle?

Secreted enzyme?
Membrane protein?

HEE T

1~ B P
L g L

ALY

] ﬁ%”ﬁ‘ﬁﬁ

g Erfﬁ%@@
@%ﬁgﬁ I“TV%?]EIX § JF%‘;%
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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

SP RNA expression (potato tissues) * .,
S St

L

3.2-

LB

5'Phaosphorylase

. nos
B-Glucuronidase | 7> —q

GUS activity (pmole MU/min/mg)

Phosphorylase messenger
relative signal

(163 DAYS
77484 DAYS
Il 105 DAYS




(A) Mesophyll

Nucleus

“.uclear membrane Nucleolus

Rough endoplasmic
reticulum

Smooth endoplasmic reticulum
Middle lamella

Air space

Peroxisome

Mitochondrion

Plasma
membrane

Pectin-rich
Cell wall | middle lamella

Cellulose /hemicellulose wall

A typical plant cell

Buchanan et al (2000) Biochemistry and Molecular Biology of Plants p.3



FEBIAHBEEE Plant cell wall is a barrier

@ Old plant cell wall is very tough to break

Buchanan et al (2000) Biochemistry and Molecular Biology of Plants p.54



Transformed from proplastid to amyloplast and chloroplast

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



L EMEREM{t LAYRIRE Pigmentis a problem

d @ Pigment stains the gel during purification

Scientific American

e T —




O HARRRE R EHEEL A ZE Membrane proteins

@ Detergent (Triton X) is used to solubilize membrane proteins

"| Non-polar

Buchanan et al (2000) Biochemistry and Molecular Biology of Plants p.8



MM EIESEE Special problems for plant materials

MPEEE Cell wall geas~

= LZ{K Chloroplast HE

P

/& B Vacuole |7 % T

= RBBE (proteases)

ZEMMEE%) (polyphenols):

Alkaloid 4P

Flavonoid 2% ?‘T@‘

Tannin Eﬂﬁfr

s
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HHEHEES (1991) 57 164 1, p.48-49

Polyphenolic compounds

OH

Everyday Science Explained

Plant secondary g%

are active ingredi
Important medig




EMERLZEITEEER How to remove pigment

B-mercaptoethanol ---.... inhibit

v .
Phenol oxidase

Decrease enzyme catalysis <«--}----- Low temperature
Oxidation
Phenolic compound Pigment
adsorb T K B

Polyvinylpolypyrrolidone
(PVPP)

uang RH (2005) EPA
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FTRE#ABEAY 55 101 ways to break the cell

Dry way:

k& 2P (grinding in liquid nitrogen), Fefs
£% (coffee grinder), Z~EeS (ball mill)

Wet way:

vy (homogenizer), 031 £% (Waring blender),
Polytron, ’ﬁfﬁt (mortar), &,ﬁ:ﬂ* (glass bead mill),

_A

o %ﬁz&b =1 (ultrasonication), French press

Is your target protein released from the cell?

Juang RH (2005) EPA




Mathews et al (1999) Biochemistry (3e) p.299

‘ W‘*ﬂwa« EJJJ GES *E'FJ’[?"@@ Some organelles are difficult to isolate

" .,-\.."'“’?"' J-.n.-'r‘i.\'ﬁ'l'

i @{%&‘@Hu&:ﬁg wH_ ; :

; . 'WHomogenizer for breaking the
.~ cell but leave organelles intact

- MrE

Alberts et al (2002) Molecular Biology of the Cell (4e) p.794
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P EERR A= FH 75 ;% Two popular methods

Various size of probe

. Use IIqUId nltrogen Juang RH (2005) EPA



$MBEFTHE 218 After breaking the cell.....

(1) B K mE

Keep temperature low

(2) f&=R AL

Purify as soon as possible

- (3) HEFIL

Avoid oxidation

(4) R

Avoid adsorption by flask
(5) kTR FH

Avoid contamination

Juang RH (2005) EPA




