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Lipid laft

Standard

lipid bilayer lipid laft

Wikipedia

Lipid lafts are commonly defined as cholesterol- and 

sphingolipid-enriched membrane microdomains that 

function as platforms that concentrate and segregate 

proteins within the plane of the bilayer.

Stuided by direct imaging(hard), smFRET, FRAP, single 

particle tracking, FCS …
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~20% of the plasma 

membrane

Wikipedia

~10% of the plasma 

membrane

http://upload.wikimedia.org/wikipedia/en/0/08/Space-Filling_Model_Sphingomyelin_and_Cholesterol.jpg
http://upload.wikimedia.org/wikipedia/commons/c/c6/Lipid_raft_organisation_scheme.svg
http://upload.wikimedia.org/wikipedia/commons/a/a7/Sphingolipid.png


Methods & Materials
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125um
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HeNe laser : 5~20uW 633nm (Melles Griot)

100x NA=1.4 Oil immersion (Leica)
APD (SPCM-AQR-13, Perkin elmer)

TCSPC (SPC-830, Becker&Hickl)

Router (HRT-82, Becker&Hickl)

Fiber : multimode, 100um core diameter
Closed-loop piezostage (for reference)

Supported Lipid bilayer

PtK2 Cell

Incorporate

DPPE

http://upload.wikimedia.org/wikipedia/commons/b/b4/Supported_bilayer.svg


Direct Access to Biomolecular Dynamics by Fast Tracking

ᴑ : candidates for 

the fiber bundle



Localization Performance
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Analysis of Lipid Trajectory

Mean Square Displacement



Analysis of Lipid Trajectory

Free Brownian Motion Hindered Motion

Mean Square Displacement

Cumulant Probability

Cumulant Probability

P(Δr2, Δt) : probability that a 
molecule will be found within a 

circle of radius Δr from its 
starting point after time Δt

Not only to the mean but to the 
full probability information

Directional flow
Lateral heterogeneities

Lateral constraints
.
.
.

Multi-component mobility
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Results, and a comparison with STED-FCS

STED-FCS fasttracking

PE 1 0.7

SM 0.36 0.3

SM+COase 0.85 0.65



Conclusion

High spatial localization accuracy (10-20nm)

Temporal resolution (0.5ms)

Applicable to lifetime, color, polarization anisotropy …

Disadvantage is the limited observation area (~250nm)

-> limiting the length of the trajectories observed






