
Quan%fying	  Transient	  3D	  Dynamical	  Phenomena	  of	  
Single	  mRNA	  Par%cles	  in	  Live	  Yeast	  Cell	  Measurements	  
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1)	  New	  3D	  DH-‐PSF	  technology	  permits	  
force	  vector	  es%ma%on	  from	  x,y,z	  %me	  
series	  measurements	  via	  likelihood-‐
based	  stochas%c	  differen%al	  equa%on	  
(SDE)	  techniques.	  	  

2)	  SDE	  techniques	  
enable	  new	  ways	  
to	  	  quan%ta%vely	  	  
characterize	  
transi%ons	  
between	  modes	  of	  
mo%on	  in	  a	  single	  
trajectory.	  
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3)	  It	  is	  possible	  to	  check	  
model	  assump%ons	  against	  
measurements	  via	  goodness-‐
of-‐fit-‐tes%ng.	  Procedure	  
iden%fied	  interes%ng	  3D	  
trajectories.	  	  	  The	  es%mated	  
3D	  force	  vectors	  on	  the	  le[	  
suggested	  “tethering	  forces”	  
(illustrated	  via	  cartoon)	  	  
associated	  with	  molecular	  
motor	  transport.	  


