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Class Organization

e Session 9 — Immunology
— Shirin Feghhi

e Lab 2 - Lab-on-a-Chip
— Friday 2:30-4pm
— More 320
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ME 498 / ME 599

Decoding Proteins and
Protein Functions
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A cell Is a crowded place...




3 JO} SHIIOMSBWDI] DI

si9aulibu

Protein Purification

(a) Differential centrifugation  (b) Rate-zonal centrifugation
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Figure 3-34
Molecular Cell Biology, Sixth Edition
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Gel Electrophoresis

e Separation by charge-

to-mass ratfio

e Small proteins migrate
faster than large ones

e SDS-PAGE
— Sodium dodecylsulfate

— Polyacrylamide Gel
Electrophoresis

(a)

here

ol
e’i ¥
)

Load samples n l

Denature sumple with
sodium dodecylsulfate

¥
(=] (2 SDS-coated
& @

& proteins

o)

Place mixture of proteins on gel;

Wells =~ S Cross-linked
= polyacrylamide
Partially —— gel
separated . ) . )
proteins Direction of migration
g
[
3] Stain to visvalize S
separated bands ?3" _:.
£8
Decreasing [ ML LILILILILI s
i 7
size kba U4
QS — i B B 200 -
- = 116 |
- 97 7
¢ 66— -
¥ —t— 45—
|
31+
Figure 3-35
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2-D Gel Electrophoresis

(Lys or K) (Arg or R) (His or H)

* l Glutamate
Apply first ge 2 (6l or
to top of second
© 2008 W. H. Freeman and Company
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Chromatography

Gel filtration chromatography

9/ Large protein «— |
*¢5%~ Small protein
Add buffer Collect
e it to wash S o |fractions| o .
sample O o
on proteins oS
column through o o %o
column

1

Polymer gel bead

Figure 3-37a
Molecular Cell Biology, Sixth Edition
©2008 W. H. Freeman and Company

lon-exchange chromatography
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Figure 3-37b

Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company
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Antibody-affinity chromatography
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Western Blot
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Figure 3-38
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company
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Mass Spectrometry

Electrospray

needle Atmosphere
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Figure 3-41a
Molecular Cell Biology, Sixth Edition
© 2008 W.H. Freeman and Company 568.65 [
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Molecular Cell Biology, Sixth Edition
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All together now.

[
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Figure 3-43
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company
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Select mass of a
peptide ion from
a fraction

Sequence
selected peptide

Repeat for other peptides in the fraction
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Repeat for multiple fractions from the LC outflow to sequence most peptides

in the starting complex peptide mixture

Compare results with databases to identify proteins in the original

biological sample
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X-Ray Crystalography
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Figure 3-42a
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company



http://www.pdb.org/pdb/explore/explore.do?structureId=3ayx
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Cryo-EM

Tungsten filament -
(cathode)

Anode

Condenser lens —

Beam of electrons -

Scanning
coils

Electromagnetic —
objective lens

Projector lens

Detector /

Figure 9-20
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company
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David Baker, Howard
Hughes Institute, University

of Washington.
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Protein structure prediction by the Rosetta code, showing the unknown
structure (blue), the X-ray structure (red, unknown when the prediction
was calculated), and a low-resolution NMR structure (green).

Image courtesy of Ross Walker, SDSC, and Srivatsan Raman, University of Washington.




Protein Function

 Pharmacological inhibitors
e Recombinant DNA

e Knock-out mice

* RNA Interference

si@aulbuz 1o} sHjIomauwini |03!§p'

IIIIIIIIIIII

M WASHINGTON



Questions ¢
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