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Preliminary Observation on the Sructural Polymor phism of Actin Filaments
in SAf-organizing in vitro using Laser Atomic Force Microscope
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Abdtract : The laser aomic force microsoope, a rove tool for surface sructure exploration , is enployed to investigate the srue
turd polymorphism of actin filaments by sdf-organization in vitro. It is denondrated thet the actin can be polymerized into tree
like branch gructure and long filamentswith different diametersin Fbufer without the addition of Factin sahilizing reagent , such
asphdloidn etc. , which is cgpable of inhibiting the Factin from depolymerization. These polymerized filaments dearly exhibit
the gructura polymorphism and show obvious difference from those in the crosslinked network mainly conposed of snge Factin
and Factin bunde in the presence of phaloidin under same experimenta conditions in previous experimerts.
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Fg.1 Treelike branch gructure with fractal features.
The gructure seems to be conposed of multiple order helix filaments with branches, which actudly indicate the
poss ble mechani sm for formetion of high order actin filaments by self-organization.
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Fg.2 Flamentswith different diameters.

(a) The dimmeg sngefilavent isnog dmilar to Factinin szewith 7 nmwidth at haf height and 35 nm
pitch; (b) the filaments have much wider diameter than the dimmest Factin; (c) The branch filament could be conr
dituted of two enlaced dimmer filaments, forming the branch in the joining point of another filament ; (d) Two filar
ments are aigned sde by sde, and thought that there might exig certain interaction between them , which could be the
early gep for further assembly of gant filaments. The unit of scde ruler is nm.
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FHg.3 3D-recondruction of branch gructure.

The gira flight can be clearly observed on thefilar
ments surface, which denondrates that the gant filar
ments could come from the thinner filament by intertwi -
ing with one arother in sef-organization dynamics. The
unit of scale ruler is nm.

FHg.4 3D-recondruction of two pardld filaments with
different diameters.

On the surface of the filaments, smilar topologica
and corformetional dructure traits can be discerned;
suggesting that al the filaments observed in the experi-
ment could result from the same thernodynamic process.

The unit of scae ruler is nm.
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