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Microfluidics-‐based	  Automa2c	  Control	  of	  gene	  expression	  
in	  mammalian	  cells	  

	  

Implementa*on	  of	  control	  scheme	  
	  

Relay	  Control	  with	  Hysteresis	   Propor*onal-‐Integral	  controller	  with	  Pulse	  Width	  Modulator	  	  	  
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Control	  in	  mammalian	  cells:	  
	  cellular	  model	  Tetracycline	  

CHO	  tet-‐OFF	  cells	  
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dt

= v1α1 + v1α2U − d1x1
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= v2x1 − (d3 +K f )x2
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= K f x2 − d3x3
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Results	  
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Automa*c	  Control	  of	  Gene	  Expression	  in	  Mammalian	  Cells.	  
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In	  System	  and	  Synthe2c	  Biology	  lab	  at	  Telethon	  Ins*tute	  of	  gene*cs	  and	  Medicine,	  we	  
exploit	  Control	  Engineering	  to	  regulate	  the	  dynamics	  of	  gene	  expression	  in	  mammalian	  
cells	  by	  using	  a	  nega*ve	  feedback	  control	  strategy.	  	  
Our	  results	  show	  for	  the	  first	  *me	  that	  it	  is	  possible	  to	  apply	  Control	  Engineering	  Theory	  
to	   regulate	   at	   will	   protein	   expression	   in	   a	   mammalian	   cell	   line,	   and	   open	   new	  
possibili*es	  for	  the	  quan*ta*ve	  study	  of	  cellular	  dynamics.	  

	  Control	  of	  gene	  expression	  from	  inducible	  promoters	  
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Internship	  in	  the	  Systems	  and	  Synthe*c	  Biology	  Lab	  at	  the	  Telethon	  Ins*tute	  of	  Gene*cs	  
and	  Medicine.	  Affilia2on	  to	  the	  Is*tuto	  Italiano	  di	  Tecnologia.	  	  

Future	  Works	  (II):	  Improvement	  of	  control	  strategy	  Future	  Works	  (I):	  
• Model	  Predic*ve	  Control	  

•  Control	  of	  gene	  expression	  in	  single	  cell	  
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