
Onion (Allium) cells in different phases of the cell cycle

http://en.wikipedia.org/wiki/Cell_(biology)

Structure of a typical Eukaryotic cell, here an animal cell
Diagram of a typical prokaryotic cell



http://en.wikipedia.org/wiki/DNA



Perkins et al., Single Polymer Dynamics in an Elongational Flow, Science 276  
(1997) 2016-2021



Levels of Compaction in the Chromatin 
Fiber

H. Schiessel,  J. Phys.: Condens. Matter, 15; S. 699, 2003.
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The Nucleosome Core Particle  (NCP) 
on an atomic resolution

K. Luger et al., Nature, 389; S. 251, 1997.
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Chromatin Heterogeneity

P. Horn and C. Peterson, Science, 297; S. 1824, 
2002.
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NCP diameter

S. Mangenot et al., Biophys. J., 82; S. 345, 2002.
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Data from x-ray scattering in dilute solution



The 21 amino acids found in 
eukaryotes, grouped according to 
their side-chains' pKa values and 
charges carried at physiological pH 
7.4



Secondary Structure: α-helix

Top view of the same helix shown above. 
Four carbonyl groups are pointing upwards 
towards the viewer, spaced roughly 100° 
apart on the circle, corresponding to 3.6 
amino-acid residues per turn of the helix.

Side view of an α-helix of alanine residues 
in atomic detail. Two hydrogen FOR the 
same peptide group are highlighted in 
magenta; the H to O distance is about 2 Å 
(0.20 nm). The protein chain runs upwards 
here, i.e., its N-terminus is at the bottom 
and its C-terminus at the top. Note that the 
sidechains (gray stubs) angle slightly 
downward, toward the N-terminus, while 
the peptide oxygens (red) point up and the 
peptide NHs point down.



An example of a 4-stranded antiparallel β sheet fragment from a crystal 
structure of the enzyme catalase (PDB file 1GWE at 0.88Å resolution). 

a) Front view, showing the antiparallel 
hydrogen bonds (dotted) between peptide 
NH and CO groups on adjacent strands. 
Arrows indicate chain direction, and electron 
density contours outline the non-H atoms. O 
atoms are red balls, N atoms are blue, and 
H atoms are omitted for simplicity; 
sidechains are shown only out to the first 
sidechain C atom (green). 

b) Edge-on view of the central 
two β strands in a, showing the 
righthanded twist and the pleat 
of Cαs and sidechains that 
alternately stick out in opposite 
directions from the sheet.

β-sheet



Ternary structure

Spombe Pop2p protein structure





Protein folding funnel

The depth of the well represents the 
energetic stabilization of the native state 
versus the denatured state, and the width 
of the well represents the conformational 
entropy of the system. 
The surface outside the well is shown as 
relatively flat to represent the heterogeneity 
of the random coil state. 



Actin and Microtubules

Thin filament formation showing the 
polymerization mechanism for 
converting G-actin to F-actin; note 
the hydrolysis of the ATP.

Structure of a microtubule. The ring shape 
depicts a microtubule in cross-section, 
showing the 13 protofilaments surrounding 
a hollow centre.



Virus

Virus classification

• I: dsDNA virusesII: 
ssDNA virusesIII: 
dsRNA virusesIV: 
(+)ssRNA virusesV: 
(−)ssRNA virusesVI: 
ssRNA-RT virusesVII: 
dsDNA-RT viruses



Virus shapes





Phospholipids

Each tail has 
12-20 carbons

Polar headgroup



Membrane

http://upload.wikimedia.org/wikipedia/comm
ons/e/ee/CellMembraneDrawing.jpg



2 Movies for cell motility

• Cell Migration in Gradient

ONIX™ MoviesCourtesy Jason Park, Lim 
Lab, UCSF

• Single cell moving decisively toward a 
chemoattractant

Susan Lee, working in the Firtel lab, made 
this incredible time-lapse video microscopy of 
a single cell moving toward a micropipette full 
of a chemoattractant.
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