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Cell	  Adhesion	  
Applica/on	  of	  Localized	  	  

Forces	  to	  Cells	  



Must	  adhere	  to	  func=on	  properly	  in	  =ssue	  

The	  Importance	  of	  Cell	  Adhesion	  

Neuron	  Cell-‐Cell	  contact	  is	  required	  
	  for	  electrical	  transmission	  



 Goal:	  Inves=gate	  If	  and	  How	  Cell	  Adhesion	  
Strength	  Changes	  in	  Diseased	  Cells.	  

• Develop	  methods	  to	  apply	  forces	  
to	  cells.	  
	  
• Must	  first	  create	  and	  op=mize	  
protocols	  using	  gels.	  

Magne=c	  Par=cle	  

Cell	  

Glass	  Coverslide	  

Extracellular	  Matrix	  (ECM)	  

Magne=c	  Tweezers	  

Rough	  interpreta/on	  of	  method	  



•  Using	  synthe/c	  gels	  to	  op/mize	  binding	  and	  
pulling	  protocols	  of	  known	  cellular	  proteins.	  

Working	  on	  Protocols	  

Magne=c	  Beads	  (4.5	  µm in diameter)	  

Streptavidin	  

Bio=n-‐BSA	  

Fibronec=n	  

Integrin	  

Polyacrylamide	  (PAA)	  Gel	  	  
~10	  µm	  Thick	  

Crosslinker	  Ac=vated	  Coverslip	  

*Graphics	  not	  to	  scale	  in	  rela=on	  to	  each	  other	  



•  Created	  four	  condi/ons	  to	  observe	  protein	  binding	  as	  well	  as	  non-‐selec/ve	  binding.	  
–  Beads	  with	  and	  without	  protein.	  
–  Gels	  with	  and	  without	  protein.	  
	  

Op=mizing	  Binding	  Protocol	  

Area=	  1.4	  	  	  	  	  	  	  	  	  	  	  	  (1mm	  *	  1.4mm)	  

100µm	   100µm	  

Beads	  on	  gel	  before	  wash	   Beads	  on	  gel	  a[er	  wash	  

Used	  ImageJ	  program	  to	  count	  beads.	  



Troubleshoo=ng	  Protocols	  
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Bio=n-‐BSA	  coated	  gels	  with	  Streptavidin	  coupled	  beads.	  

• Used	  Buffer	  solu/on	  for	  bead	  applica/on	  (PEM	  80),	  screens	  out	  charges.	  
• Lower	  binding	  in	  absence	  of	  protein	  in	  gel.	  
• 1	  hr	  incuba/on	  is	  favorable.	  
• Beads	  bind	  well	  when	  either	  protein	  is	  present,	  especially	  Streptavidin.	  

Streptavidin	  
	  	  Bio/n-‐BSA	  
	  	  	  	  Gel	  

	  	  1	  Hr	  Incuba=on	  

	  	  Overnight	  Incuba=on	  



Troubleshoo=ng	  Protocol	  
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Streptavidin	  coupled	  beads	  with	  Bio=n	  labeled	  Fibronec=n	  on	  Integrin	  coated	  gel.	  

• Reducing	  bead	  concentra/on	  is	  favorable.	  
• Presence	  of	  Streptavidin	  might	  be	  increasing	  non-‐specific	  binding.	  
• Began	  with	  concentra/on	  of	  200,000	  Beads	  /	  1μL	  in	  x1	  PBS	  +	  BSA.	  

Full	  concentra=on	  
	  
½	  concentra=on	  

Bio/n	  labeled	  
Fibronec/n	  

Integrin	  

Streptavidin	  
coupled	  Bead	  



•  Used	  Bovine	  Serum	  Albumin	  (BSA)	  solu/on	  to	  suspend	  and	  apply	  beads.	  
–  BSA	  strongly	  inhibits	  non-‐specific	  binding.	  
–  Has	  stability	  and	  lack	  of	  interference	  within	  biological	  reac/ons.	  

•  Used	  ½	  the	  previous	  bead	  concentra/on.	  	  
•  Maintained	  favorable	  1	  hr	  incuba/on	  period.	  

Improvements	  to	  Protocol	  



Successful	  Binding	  
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Fibronec=n	  &	  Integrin	  Test	  
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Streptavidin	  &	  Bio=n-‐BSA	  Test	  

•  Reduced	  non-‐specific	  binding	  and	  maintained	  specific	  binding.	  

%	  Beads	  Bonded	  



•  Used	  magne/c	  tweezers,	  custom-‐built	  tool	  used	  to	  manipulate	  beads	  and	  measure	  
the	  detachment	  force.	  	  

•  From	  current	  pull	  observa/ons:	  	  
-‐Some	  Fibronec/n	  beads	  detach	  from	  Integrin	  gel	  at	  54.65	  pN,	  others	  detached	  at	  

406.08pN,	  the	  rest	  moved	  0.5-‐1	  µm up at 406.08 pN.	  
-‐Streptavidin	  beads	  did	  not	  detach,	  they	  moved	  up	  2µm at 406.08pN	  

Pulling	  Protocol	  

(1)Streptavidin	  Bead	  	  (2)Reference	  Beads	  

1	  
2	  

2	  



•  Established	  protocols	  for	  binding	  beads	  to	  gels.	  
•  BSA	  is	  a	  great	  rela/vely	  inert	  protein	  for	  use	  in	  adhesion	  

studies.	  
•  Through	  troubleshoo/ng	  we	  obtained	  specific	  binding	  and	  

reduced	  non-‐specific	  binding.	  
•  Streptavidin	  +	  Bio/n-‐BSA	  have	  stronger	  bonds	  than	  

Fibronec/n	  +	  Integrin.	  	  

Summary	  



•  Con/nue	  pulling	  protocol	  to	  obtain	  more	  data.	  
•  Perform	  binding	  and	  pulling	  protocols	  with	  different	  size	  

beads	  and	  on	  cells.	  
•  Observing	  damage	  on	  cells	  a`er	  force	  is	  applied	  might	  also	  

help	  us	  understand	  effects	  of	  blunt	  force	  trauma.	  

Future	  Goals	  
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Cell	  Work	  

Extracellular	  Matrix	  (ECM)	  

Non-‐Neuronal	  Cell	  (Cos	  7)	  

• Will	  be	  using	  Cos	  7	  cell,	  they	  have	  rapid	  
reproduc/on	  and	  desired	  protein	  
characteris/cs.	  

Fibronec=n	  

Magne=c	  
Tweezer	  

Integrin	  

Magne=c	  Par=cle	  



Obtaining	  Data	  


