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Protein Purification

(a) Differential centrifugation

I} sample is poured into tube

Larger particle

Smaller particle

Centrifuge

n Particles settle
according to
mass

Centrifugal —>

Stop centrifuge
Decant liquid
into container

i \&
Pellet
Figure 3-34
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Supernatant

Larger particle /
Smaller particle ————="*

Sucrose
gradient

(b) Rate-zonal centrifugation
[} Sample is layered on top of density gradient

ORd
.0

Low density
(low sucrose
concentration)

High density
(high sucrose
concentration)
Centrifuge
£l Particles settle
according to
mass
Centrifugal force —

e
= @1 1D

Stop centrifuge
Collect fractions
and do assay
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Gel Electrophoresis

(a) Denature sumple with
I]l sodium dodecylsulfate

A Separation by charge -
to-mass ratio !

A Small proteins migrate nl

faster than large ones " DWanane
A SDSPAGE { = -
5 Sodium dodecyl sulfate g

¥
g

0 Polyacrylamide Gel I
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2-D Gel Electrophoresis

Protein E
mixture
Separate
in first 1] E
dimension ]
by charge B

Apply first gel
to top of second 2]

pH 4.0

Isoelectric
focusing (IEF)

pH 10.0

|

pH 4.0 1

1 pH 10.0

SDS
electrophoresis

[ J
@

@
Separate £ o
in second H >
dimension
by size
Figure 3-36a
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HYDROPHILIC AMINO ACIDS

Basic amino acids

Icoo «I:oo‘ Icoo
*HsN—f—H *HsN—T—H *H,N—T—u
D A
TH; ?Hz C—NH
CH, CH, || g
| | C—N*
T’H, TH H H
NH;* T:NHZ‘
NH,
Lysine Arginine Histidine
(Lys or K) (Arg or R) (His or H)

Figure 2-14 part 2
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Acidic amino acids
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Chromatography

Gel filtration chromatography

9/ Large protein — |
*¢5%=~ Small protein
Add buffer Collect
. to wash S o |fractions| o .
sample O Chh
on proteins QoS
column through o o %o
column

Figure 3-37a
Molecular Cell Biology, Sixth Edition
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lon-exchange chromatography
Negatively charged

——A protein ® €= Anions —
® _ Positively charged retained
protein @ by beads
Layer — A E——— -
sulynple Cations ,O.'.. °.°.
on elute & ) elS
column out &0

Positively ' j
charged L J[e®*FT——Eluted
gel bead 3 2 1 (fractions
Figure 3-37b
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Polymer gel bead 3 2 1 (fractions

Antibody-affinity chromatography
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Western Blot

[} Electrophoresis and transfer ﬂAniihody detection |[J Chromogenic detection
Electric gy i
current  — i
= — > e
-
-
.
SDS-polyacrylamide Membrane Incubate with React with substrate
gel Ab, (Y); Incubate with enzyme-  for Ab,-linked enzyme

wash excess linked Ab, (Y);
wash excess

Figure 3-38
Molecular Cell Biology, Sixth Edition
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Mass Spectrometry

Electrospray
needle Atmosphere
3-5kV + Vacuum
A @D + T g
. . + + + +
Liquid — d('g @ +, 4+ +++++—>?<—> H
— O e £\
N o EE T P Mass Detector
Y Y analyzer
Droplets lons
containing Mass spectrometer
solvated ions
\ J

Y
Electrospray ionization

Figure 3-41a
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