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mRNA m . G-p-p- AAAAAAA
F5E¥E mRNA
FEmRNA
l EHETFER,
5 3 yIE £ 228
OH PO, AAAA
RNAXEH l RNA 3% S'polyA R
3!
5 RNA XX s A ﬂﬂfg *

TTTTTTT-(N),,
Oligo dT 314y

\ 3'RACE °

EREHE%RT

FEEZEHA
5' RACE / R
5 514
—
TTTTTTT-
B . (N),
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= AEMRNA .9l 8 = A+ nekst @
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pENTR % (Al

(Entry & 1%)

(a)
pENTR-  attLl 3k [ attL2 attB1 s attB2
i I - P B
A A\ = ) \
H B & 4% By—-Product
attR1 A cedB  attR2 attP1 - ccdB  attP2
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L
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Gel filtration chromatography
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Gel filtration chromatography

*Hydrophilic

*No spontaneous binding to proteins.
«Chemically and physically stable
Rigid to allow a high linear flow-rate
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Net Charge of a Protein
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+ and —
charged
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Beads of —
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( Affinity chromatography)
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( Affinity chromatography)
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Metal Chelate Affinity Chromatography
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£ a 6ot @ik ( Electrophoresis )
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casing
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| Glass plates with gel between them
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RN EBLZ B EiK (PAGE)

SDS—ER W G B Z B K (SDS--PAGE)

FHEERHEVK (Isoelectric focusing- IEF)

XA B K ( Two Dimensional Electrophoresis )
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]

Myosin 200,000

p-Galactosidase 116,250
Phosphorylase b 97 400
Bovine serum albomin 66,200

Ovalbumin 45,000

Carbonic anhydrase 31,000

Soybean tryvpsin inhibitor 21,500
Lysozyme 14,400

®

M_ Unknown y : ;
standards protein Relative migration

(a) (b)
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Two Dimensional Electrophoresis of E. coli Proteins

- Sds

- more than 2,000 proteins were visualized
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Guidelines for Protein Purification

ffi € H R
— purity, activity and quantity

Foor 1 g B R B A 3R B B R

— to simplify technigue selection and optimisation

i 5 ¥ TR U X2 TV

— fast detection of protein activity/recovery and critical
contaminants

— extra steps reduce yield and increase time, combine steps
logically
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Purity requirement examples are shown below.

Extremely high > 99% Therapeutic use, in vivo studies

High 95- 99 % X-ray crystallography and most physico-chemical
characterisation methods

Moderate < 95 % Antigen for antibody production
N-terminal sequencing
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WRIEHF E B

R e EEREE.
— BEVEMEN %2 (enzymatic assays) .

- 5fc{k454 (ligand-binding assays)
— G 22 )5 -immunological assays
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Yield {9)
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Ed} ——
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A0 — =
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200 80°% [ step
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o= | | | | | | | |

-
I
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o
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-

8 HMNumber of steps

Fig.1. Yields from multi-step purifications.
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Guidelines for Protein Purification

Pk /D85 20 BRAE R (8]

— to avoid lengthy procedures which risk losing activity/reducing
recovery

ARk

— additives may need to be removed in an extra purification step
or may interfere with activity assays

BHARR X Py
— for example, proteases
T2 EH A R 28475
— to take advantage of sample characteristics which can be used
for separation (size, charge, hydrophobicity, ligand specificity)




EaRGER

o MEFEAFRPIWRE
- PR BRI
— B ARy
— Ik
o NMEFEARBI2ERE
« BEHWBERR
EARS TRESSE E N2
— TEEPRA B 53 AT
S AR 45 5 5 ST
A=Y AP

AN

hj)'

I
halal

I
halal



FafeTHoze

- HEHRPFHEEEANI6%, BEEANERANSE, #MEEEERKNEE.
o RIMNEBIE
- HFEBRRERAE280nm A & ORI, ZERAE260nm i
A BRI,
- ZB AR, EAKR SE(@mg/mL)=1.45X A280nm — 0.74A260nm
o MNIEIE

- EARMFHSTERRAFIRN, RMPYIERERE KRS ES
FREERIELE, MAMERSNERSEMNERRSE

- FOR=%F




— BTk BERITIE; S RBORAH A EHPLC)
— FHYKYE: PAGE. BEEEBEECHEIK. SRAHRKS
RBEE | gl TRRe
~F & | ® |— SDS-PAGEHVKL: WIETEH

— %ﬁﬁ%u %53 35—

— H'E: W, EE......




#EBEE

| _{ﬂr— ——: J{HM-

- omL_ Wi

« BRI

- Eikai. EERERES RE - Mrhig
- FPK4E. FERIKEIE T RAE — K BIKFW
- g RRRIRHB\EOR AR

- MHEIE: FEFE— Wé%ﬁ&?%%hﬂ H &

T HRAE 5
—F IR AT RERINAY —, B FEIAHRKIE.



EafERE

o T RELAFEHERANE

— SDS-PAGE (ZEHFESDSHEK B s shiEE
ME SRR THSTE)
— PAGE

- ZFHEE (JEF)

o RERRA RN SINT 51T
o ZEFm NG
o HEZENE (western-blotting) %€

— kRS FE UK
— B JE
— BBk S A RN




£ A B 0 X B A

o FAFEFRHMN

- KEEEHRANRER

- EHINRER T B B g 1T I E
o JBFFIIHT

- g

- R NERER IR E A RAERTS
- s (FI. B3D

N )

Z JINAFF14S

>Sangerit. EdmanP&fiik. ZAKEEE
> R R KB : e




o ZIRGE
— B — & 3%7%(CD)
o =YL
— X 2% SR AR AT A A —
BRI R—

— E

3 14) ¢t ) 247

i1 R

; V4
S——

S

1 n)-l

=
H,




EafarH K

AR AR EHMK (protein ) % K 4
(genome) MALEELANNBEHN T HME S, %
FARBATHAE DR, Mk, 38E. HHAEA
FOFESF B 2514 fﬁ%ﬁlﬁlﬁﬁﬁﬁﬂ’lé“ﬁ* Ji B

Nl

WN

Dan

AR AEERNABMABINNXEEEANR, Z

hl)'l

HEWER, M1 AE—ANEREA, mERER
RIEWEKFE (B AsrKERZRNZL.




24wz (Proteomics, 1997)
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Quantitative analysis of cp29A and cp29B
from seeds at 0-96 h after germination
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