A.D.D. 11/5/2004
Physics 850: Soft Condensed Matter Physics, Fall04
A.D. Dinsmore
L ecture 12 — The shape of a meniscus; capillary for ces
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From Albertset al, Molecular Biology of the Cell
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Tigure 10-26 The spectrin-basod eytoskeleton on the eytoplasmic side of
e human red blood cell membrane. The structure le shown schemprically
i (4} and in an electron micrograph Lo (8), The arangement shown in (A)
‘has been deduced mainly from studies on the ingeractions of purlfled

e i atro. Spectrin dimers associate head-to-head (o form tecamears.
it nde limked together intec o meallke meshwork by junctional complexes
rrmposad of short actin [laments (containing 13 actin mononers),
fjapmyosin, which prabably determines the length of the actin filaments,
band 4.1 ond adducin (entarged in the Box on the {eft). The oytoskeleton s
liked 19 the membrane by the indiroet hinding of specrrin taramers ta

e biareed 3 protelns vin ankyrin molecnles. as well as by the binding of
biaried 4.1 proteins to both band 3 and glycophorin [not shown?. The

r]m:lmrl micrograph in (B) shows (he cytoskeleton on the cytoplasnie side
of a red blood cell membrane after fixatlon and negative stuining, The
ipettnin meshwork has been purposely stretched out to allow the detalls of
jmmmure ta be seen; in the noomal cell the meshwork shown wold
peetipy.only abeut one-tenth of this area. (B, courtesy of I Byers and 0,
-'.'E.mntnn. Froe. Natl, Arad. Sei. [/SA RRE1S2-4157, 1985}
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How flat isa membrane? How large does it have to be in order
to appear highly crumpled (Ans: astronomically large!)
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Lipid Membranes with multiple components: Phase separation of lipids.

Organization in Lipid Membranes Containing Cholesterol,
Veatch and Keller, PRL 89, 268101 (’ 02)

Fluorescence images.

Two types of lipids
mixed in equal amounts.
(di(18:1)PC and
di(16:0)PC. Texas Red
dye added for contrast.

Increasing
cholestrol
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Forces among intra-membrane proteins

“Curvature-Mediated | nter actions between Membrane
Proteins,” Kim, Neu and Oster, Biophys J. 75, 2274 (' 98).
“Statistical Theromdynamics of Membrane Bending-Mediated
Protein-Protein Attractions,” Chou, Kim and Oster, Biophys. J.
80, 1075 ('01).

(In their model, proteins create bend in membrane; attractions are
analogous to capillary forces at oil-water interface)

Photoreaction center

of Rhodopseudomonas
— viridis. Configuration

in the membraneis

inferred from x-ray

crystal structure.




