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HPLC
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Purification

Material

# Protein / Activity assay

Extraction
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Protein

fractionation

Organic solvent

Ammonium sulfatl

Chromatography

FPLC

Gel filtration
lon exchange
Affinity chromatograghy

Electrophoresis

Preparative electrophofesis
Isoelectric focusing

(Pu re Enzyme)— 2 Protein sequencing

=5 Analysis

Background knowledge about Material

Electrophoresis
NaivePAGE
SDSPAGE
Gradient PAGE

Enzyme kinetics
Molecular weight
Sedimentation coefficggnt
determination
Quaternary structure
Isoelectric focusing
Peptide mapping

Amino acid analysis

Extinction coefficien

I—) Antibody productior

Monoclonal oconventional Ab ELISA
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1) Bl
Crude protein

(2) u b
Partially purified
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> Immunoassays HomogeneOUS

Immunoblotting

Double diffusion

X-Ray Immunoelectrophoresis

crystallography

Spectrometric methodlsp orp, NMR & ESR
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Organelle
Cell homogenization Isolatiorf?

Small moleculs Macro molecules

oo aﬁid’d Nucl Protein | Polysaccharidf
monosaccharide N[l [ex=Te rotein
nucleotide, fatty gd | Cell debrp

Ammonium sulfate

precipitation H "H

Molecular sizeMolecular chargéolecular polarity  Affinity

lon exchange,| Reverse phase ).
Chromatofocus,im@hromatographychromatoé/raphy,

DiSGPAGE’ H.IC’ Hydroxyapatitg
Isoelectric focus|ng Saltingput

Useful basic protein properties in planning isolation steps

P4 Gel filtration,
SDSPAGE,
Ultrafiltration
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Adapted from Bonnerjera et al. (1986) Bio/Technology, 4:954-958



1.2 EN Choosing starting material

Which organism?
Which tissue?

Which organelle?
Secreted enzyme?
Membrane protein?
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Typical plant cells

7
= Primary wall
r 2\ R bl Secondary wall -.. : b Sclerenchyma Primary wall

> "5 Sclerenchyma mainly consists of

B 9 Phloem Limich . dead cells that have primarK_
» " - « Phloem transports sugars and and secondary cell walls which

y 4 ..~ . otheritems.In angiosperms, sieve-tube provide support. 4
Bd .3 elements contain the sugar solution.
. Sieve-tube cells are surrounded Collenchyma
\ ( B 3 by various support cells . Collenchyma cells also
> ~ Transfer cell funcrion Jnsuppart
{ Coll wall though they are living.
e Plasmodesmata

: ingrowths Parenchyma cell
| Sieve-tube element / a Sclerenchyma fiber (monocot leaves)

Intermediary cell [ Vessel element —Primary cell wall
‘ Perforation plate | ~Secondary cell wall
/ /Lumen Collenchyma cell icot leaves)
~ Primary cell wall

o < S

Spongy mesophyll

(chlorenchyma)

Mesophyll cells

o Chloroplast
- —

Vacuole
Cell nucleus

Chloroplast i [
P CO"&F;ﬁ':SZ: :S;I || Tracheids |\ Pallisade mesophyll
— / \
Parenchymacell ~ Vacuole ; / / Pits Chloroplasts
Primary cell wall '/ Bindle
Secondary cell wall - sheath cell

Xylem
Xylem transports water and minerals through
vessel elements and tracheids, which are
dead at maturity and have a primary and
secondary cell wall. In pits, the secondary
wall is thin or missing, allowing water to
flow laterally.

| -

Spongy mesophyll Air“spac:n o

Parenchyma

Parenchyma cells are un-

specialized cells that carry out
Tracheids most of a plant's metabolism.

e Parenchyma cells with chloroplasts

Parenchyma cells are called chlorenchyma cells.

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



o Yb LI Expression in organs

SP protein expressed (potato organs) A Starch phosphorylase
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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
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V4

Cell wal

Chloroplast
() Vacuole
bl#§ (proteases
yi' o YA (alkaloid)
b. A (polyphenol}
Flavonoid
Tannin
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9) A H 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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astid @myloplastandchloroplast)

Mathews et al (1999) Biochemistry (3e) p.299
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1.38 ‘Oé Methods to break the cell

Dry method:
(grinding In liquid nitrogen),
(coffee grinder), (ball mill)

Wet method:

(homogenizer), (Waring blender),
Polytron (mortar), (glass bead mill),
(ultrasonicatiolp, French press

Is your target protein released from the cqll?
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o 3 vV 'H3 "H Popular methods

Glass homogenizdor breaking the
cell but leaveheorganellesntact
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Polytron

Liquid nitrogen



