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3.1 &EkJRIE Basic principles for electrophoresis
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Historical evolution of electrophoresis design
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B =02 kE)EBY[EZE Factors affecting mobility

HMINE R

Input current, voltage

CATHODE

Friction
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Molecular weight, shape Isoelectric point

Charge

Juang RH (2005) EPA



B RIGIEIZIRZEEE 5k PAGE

3.2.1 PAGE #&%8 PAGE categories

Earced I’E’T%dtféﬁ AL T RY R
3.2.2 PAGE R{A#HRY Gel com
KL 51 F[J%ﬁaﬁg

i

nosition

3.2.3 PAGE Z2#% B4l System anatomy
U TE (4 g 5 2 TP 5T S
3.2.4 #E5EEAM=ERF Trouble shooting

%Jﬁﬁrﬁé[tﬁfjp ﬁlgurgjgg

Juang RH (2005) EPA



B [REERV 5 FE Gel polymerization

Ammonium persulfate (free radical initiator)

(0,5-SO,) — 2 SO, ©

Free radical producer ) f\
Acrylamide (monomer) b w p

Basic unit of the gel polymer ~ \__ "~ 4B />

Bis(acrylamide) (bridge) p%
Cross-linking the gel v

TEMED (catalyst)
Help the transfer of radical

SDS (Sodium dodecyl sulfate)

CH,=CH-CO-NH,

Acrylamide is toxic
Heating starch might produce it
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B BEFE S5 M FE Polymerization from the monomer
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B 52 FE;EE A problem in gel polymerization

© APS 1RE Z X s M R E XU

APS is highly hygroscopic, and therefore loses its function

Pharmacia: Acrylamide Gel Casting Handbook p.11
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Examine polymerization conditions

Response Surface of PolyTime

Response Surface of Polymer
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EETB IS APS FY TEMED inyiors O REIRERL (06) SRR il
Polymerization time is reduced when APS or == APS R TR
TEMED increases

Percentage of polymerization is

proportional to the temperature, but not
related to APS concentration
Pharmacia: Acrylamide Gel Casting Handbook p.12, 13
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B & xBREXR AR Composition of PAGE system

1 Cathode buffer Tris-glycine

2 Sample Tris-glycine 8.3 -

3 Stacking | Tris-HCI 6.9 5%

4 =€ Running  Tris-HCI 8.3 7.5~20%
5 Anode buffer Tris-glycine = 8.3 -

O B EE T B AIER

The gel discontinuity results in the stacking effect for sample molecules
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The vertical rod gel is the prototype of modern electrophoresis Jjuang RH (2005) EPA



B EE£IRFETFE A Key molecules in stacking gel

Glycine: Negative charged O
No netcharge O

Chlorideion: |

. » Small ~ Large
Proteins: molecule molecule




B £ IRE01EREIE How stacking effect works
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B BN E KB E Preparative gel

Use thick spacer to create larger gel volume\_
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Running gel 1/
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B & EIVE kIE{E Detect protein band on the gel

(1) ExRENEBA
Take out gel after electrophoresis /7N

(5)
FEERBAA
A ER
tIHEEER

Compare and

cut out the
target band

%’Eﬁ%@ﬁﬁiémﬂw

(3) BR il =5t — (&2 A Staining or activity assay

S

Slice out two gel strips along lateral edges
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B ExIBEEERBE BB} Protein eluted from the gel

Cut out
and
eluted

ISCO: Little Blue Tank Concentrator
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B E#FSETIVE 7k Jumbo size preparative gel
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B SDS EEHEREL Y L —BAT

Native protein

0.1% Protein is denatured to linear form
— SDS  _ -- o5
o — ® ..—._ B ___... @ :

T . bolling Its surface covered with negatively
T Attt charged SDS uniformly

Non-polar
tail
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B =B RMTEEEHEREIKLE An example

Quaternary Molecular Mobility

PAGE PAGE

X Tetramer (40,000)x4 5.8 Slow  Fast
Y Monomer 88,000 5.2 Fast Slow
/ Monomer 60,000 9.3 Upward Medium

2 @

Juang RH (2005) EPA
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Native-PAGE SDS-PAGE
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DFE KN FERNRE OB 575 S8 XER
4 4B oz
BIRB KB only molecular weight

molecular weight and net charge density Juang RH (2005) EPA
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Pharmacia: Molecular Markers for electrophoresis



B F‘?_l,‘_,\ﬂ¥gzﬁﬂ'_'_' Disc-PAGE for native MW
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Don’t take disc-PAGE MW determination as your only evidence
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B E xR AABYEIE Choose your systems

== 7 {1 FE B8
EEI)?\{/ TSRS ‘ 100 - 250 V ‘ 100 - 500 mA

Power Supply
— s Vertical Rod Reqgular
B KB VS VS VS
Electrophoretic Unit Harizontal Slab Mini gel

B IKRIEETE

System Choice Ml Gel casting B Materials B Samples

Vertical Rod of slab Acrylamide Protein
Horizontal Slab Agarose NA Isozyme
Vertical Vertical slab Mixed type  DNA sequencing
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B =k EMEEAEZF Instruments and equipments
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