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Abstract ; Single particle tracking( SPT) technique locates and tracks individual fluorescent or scattering par-
ticles within a cell with the help of microscope system. Based on the ability of real-time monitoring of the com-
plex and highly dynamic changes in tissue structure within living cells and the ability to provide dynamic rela-
tionships between structure and function, SPT has important applications in cell biology. In this review, the
mechanism of SPT and its application on cells are summarized. Firstly, the dynamics of SPT are introduced,
including single particle localization, trajectory reconstruction and analysis. Then the optical materials and in-
struments that SPT technology focuses on at the present stage are described. Finally, the application of SPT in
cell membrane, intracellular signaling pathway, molecular transport mechanism, genetic information expres-

sion, and viral infection mechanism are proposed. In addition, the advance of SPT technology are prospected
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in this paper.
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Fig.1  Schematic representation of SPT™"1.
cles are localized by finding the central locations
of their point spread functions; (b)localizations
belonging to the same particle at different times
are connected using algorithms such as nearest
neighbor; (¢) chronological series of linked lo-
calizations form a time series trajectory; (d)dy-
namic information is extracted based on a statis-

tical analysis of the trajectories
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Fig. 2 Different optical schemes for wide-field ima-

[28] . (

ging a) Simplest implementation of Epi

or TIRF mode; (b) different illumination
schemes, including Epi, TIRF and HILO
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Fig.4  Three-tiered hierarchical structure of mesoscale

domains in the plasma membrane''”.  (a)
Membrane compartments which stem from the
partitioning of the entire plasma membrane by
the membrane associated actin-based membrane
skeleton ( fence) and TM proteins anchored to
the membrane skeleton fence ( pickets); (b)
cholesterol-containing raft domains, with sizes
limited by the membrane compartments; (c)di-
mers and greater oligomers of membane associ-
ated and integral membrane proteins, which

might exist only transiently
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Fig.5 Single QD-kinesin motions in a living cell™’.

(a) Bright-field image of a Hela cell; (b)im-

age obtained by superimposing the 600 consecu-

tives frames in the image sequence. The linear

traject-ories are indicative of directed motions of

individual QD-kinesin. Examples are marked by

the full arrows. The trajectories of diffusing QD-

Ks(marked by empty arrowheads) have a ran-

dom shape in the superimposed image
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