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  molecules	
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  also	
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  thermophoresis	
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Next	
  quesDon:	
  Why	
  the	
  force	
  from	
  a	
  PEG	
  
gradient	
  can	
  act	
  on	
  small	
  RNA?	
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  nm)	
  can	
  be	
  accumulated	
  in	
  
a	
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  (~3	
  nm)	
  soluDon.	
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  The	
  stem	
  (double-­‐stranded,	
  rigid)	
  of	
  RNA	
  and	
  DNA	
  strongly	
  enhances	
  
accumulaDon	
  while	
  the	
  loop	
  (single-­‐stranded,	
  flexible)	
  has	
  few	
  effect.	
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Experimental	
  setup:	
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Different	
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・	
  In	
  small	
  PEG	
  such	
  as	
  PEG1,000,	
  the	
  velocity	
  of	
  diffusiophoresis	
  is	
  not	
  strongly	
  
dependent	
  on	
  parDcle	
  size.	
  
・	
  It	
  is	
  because	
  10%	
  PEG1,000	
  is	
  sDll	
  in	
  a	
  dilute	
  regime,	
  which	
  is	
  included	
  in	
  a	
  model.	
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□	
  DNA	
  and	
  RNA	
  of	
  various	
  sizes	
  show	
  ring-­‐like	
  localizaDon	
  or	
  	
  accumulaDon	
  	
  

under	
  a	
  temperature	
  gradient	
  in	
  PEG.	
  

□	
  The	
  entropic	
  force	
  gradient	
  generated	
  by	
  the	
  PEG	
  gradient	
  on	
  the	
  surface	
  of	
  

solute,	
  called	
  diffusiophoresis,	
  can	
  push	
  solute	
  to	
  the	
  hot	
  region.	
  

□	
  	
  Simple	
  microfluidic	
  device	
  allows	
  us	
  to	
  study	
  the	
  transport	
  by	
  repulsive	
  PEG.	
  

In	
  a	
  dilute	
  regime,	
  the	
  clear	
  size-­‐dependence	
  is	
  not	
  observed.	
  

□	
  	
  Size-­‐dependence	
  of	
  DNA	
  localizaDon	
  is	
  reversed	
  for	
  a	
  long	
  DNA	
  >5.6kbp.	
  	
  
PEG	
  osmoDc	
  pressure	
  induces	
  coil-­‐globule	
  transiDon	
  and	
  decreases	
  its	
  effecDve	
  size.	
  

□	
  	
  The	
  adracDon	
  by	
  PEG	
  concentraDon	
  gradient	
  is	
  folding-­‐dependent:	
  	
  

Small	
  RNA	
  having	
  stem-­‐loop	
  can	
  be	
  accumulated	
  while	
  poly-­‐U	
  of	
  random	
  chain	
  cannot.	
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