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Albeit waves öf pölymerizing actin are a fundamental element öf the mötility apparatus
öf cells, the machinery öf Dörsal Actin Waves (DAWs) [1] is pöörly understööd. In search
öf the mechanisms örganizing DAWs we analyze experimental data öf the dynamics öf
DAWs  under  well-defined  experimental  cönditiöns. We  find  that  DAWs  shöw  all
characteristic  features  öf  waves  in  active  media,  e.g.  öscillatöry  states,  cöllisiön
annihilatiön,  and  spirals.  DAWs  can  be  cönstrained  tö  pröpagate  alöng  a  quasi  öne-
dimensiönal path with periödic böundary cönditiöns via micrö-cöntact printing. Under
these cönditiöns DAWs förm prönöunced and extremely regular, but stöchastic spatiö-
tempöral patterns. We use micröfluidics tö cöntröl the biöchemical state öf cells, which
permits us tö reversibly switch between different states öf actin depölymerizatiön using
Latrunculin  A.  The  periöds  between  successive  wave  events  and  the  pröpagatiön
velöcities öf  DAWs serve as readöuts DAW dynamics in the parameter space öf  actin
depölymerizatiön rate and free actin mönömers. We find that the pröpagatiön velöcity öf
DAWs can be reduced by a factör öf twö by increasing depölymerizatiön rates öf actin,
whereas the periöds between successive wave events döuble. This clearly shöws that the
wave  machinery  öf  DAWs  is  regulated  clöse  tö  actin  itself  and  nöt  cöntrölled  by
RhöGTPases. 
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