7 \ dz
s19aulbug Jo} SHIOMSWDI |oo!@o~fb§!§

ME 411 / ME 511

Biological Frameworks
for Engineers

IIIIIIIIIIII

M WASHINGTON



Ny } {/\} » 7
s199uU1Bu3 Joj SHIOMSWDI |DD;§0{§@€

Class Organization

e Lab 1 worksheet due Wed

e Lab 2 - Lab-on-a-Chip
— Fri, More 320
— Sign up for 2:00-3:15, 3:15-4:30 slots
— Max 20 people per slot
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Protein Functions
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cell is a crowded place...
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Protein Purification

(a) Differential centrifugation  (b) Rate-zonal centrifugation

[ sample is poured into tube

Smaller particle
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Larger particle  Smaller particle

[} Sample is layered on top of density gradient

e

Low density
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High density
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Stop centrifuge
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Ed and do assay
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Decreasing mass of particles
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Figure 3-34
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Gel Electrophoresis

e Separation by charge-
to-mass ratio

e Small proteins migrate
faster than large ones

e SDS-PAGE

— Sodium dodecylsulfate

— Polyacrylamide Gel
Electrophoresis
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Figure 3-35

Molecular Cell Biology, Sixth Edition
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2-D Gel Electrophoresis

Protein pH 4.0

mixture
.Sepfmlie o 3 Isoelectric
in first_ focusing (IEF)
dimension _
by charge -

pH 10.0
Apply first gel
to top of second H
pH 4.0 1 1T 1T 11 1 pH 10.0

Separate e SDS
:II; :‘::'Osl;:n 3] » electrophoresis
by size ]
Figure 3-36a

Molecular Cell Biology, Sixth Edition
© 2008 W.H. Freeman and Company

HYDROPHILIC AMINO ACIDS
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Figure 2-14 part2
Molecular Cell Biology, Sixth Edition
©2008 W. H. Freeman and Company

Isoelectric focusing ( JJ]) —

Acidic amino acids

coo
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CH,

coo™
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Glutamate
(Glu or E)
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Molecular weight X 10

<— SDS electrophoresis ( )

Figure 3-36b
Molecular Cell Biology, Sixth Edition
) 2008 W. H.Freeman and Company
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Chromatography

Gel filtration chromatography Antibody-affinity chromatography

9/ Large protein - g — —
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Figure 3-37b

Molecular Cell Biology, Sixth Edition
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Western Blot

I} Electrophoresis and transfer

-

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

Electrospray

needle Atmosphere
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containing Mass spectrometer
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|\ v J
Electrospray ionization
Figure 3-41a
Molecular Cell Biology, Sixth Edition
© 2008 W.H. Freeman and Company 100 568.65 I ’/
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Figure 3-41b
Molecular Cel Biology, Sixth Edition
1 2008 W. H. Freeman and Company
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Complex
mixture of
peptides
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trypsin)
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Protein
mixture in
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I Protease

Figure 3-43
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company
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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
http://www.pdb.org/pdb/explore/explore.do?structureId=3ayx

Cryo-EM
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Figure 9-20
Molecular Cell Biology, Sixth Editio:
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NMR Spectroscopy

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.
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Protein Function

 Pharmacological inhibitors
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Protein Function

e Recombinant DNA
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Protein Function
* Knock-out mice 1
F N

Blastocyte m Chimera mouse Normal mouse
Electroporation
. ’ ene of interes| l
s - 4
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s Homologous 9
recombination x
Selection with
resistance marker
@ ) @ =E=-=E: Chimera mouse Normal mouse

o« &

Heterozygous Normal mouse Normal mouse
for gene knock out

l

Breeding to produce a mouse
homozygous for the gene knockout

neo’ = neomycin T WASHINGTON




Protein Function

e RNA Interference

RNA interference DICER
Gene silencing by nuclear-encoded miRNA a Gene silencing by synthetic dsRNA
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Protein Function

e Green Fluorescent Protein (GFP)

Fluorescent Protein Gene Fusions
for Subcellular Localization

pULC ori lmaglng

HEW TIE Human alpha-Tubulin
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