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What	  is	  NF1?	  
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What	  Pathways	  does	  NF1	  func:on	  in?	  
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How	  well	  is	  NF1	  conserved?	  
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How	  well	  is	  neurofibromin	  conserved	  across	  mammals?	  
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What	  does	  NF1	  have	  to	  do	  with	  learning?	  

NF1	  



How	  can	  learning	  be	  simulated?	  



Can	  zebrafish	  learn?	  



What	  is	  the	  primary	  goal?	  
To	  understand	  how	  NF1	  regulates	  learning.	  

Aim	  1	   Aim	  2	   Aim	  3	  
Iden:fy	  which	  
amino	  acids	  in	  NF1	  
are	  important	  for	  
learning	  	  

Determine	  small	  
molecules	  that	  rescue	  
learning	  deficits	  in	  
NF1	  zebrafish	  	  

Determine	  protein	  
phosphoryla:on	  
levels	  in	  NF1	  
mutants	  in	  
different	  :ssues	  	  



Aim	  1:	  What	  amino	  acids	  are	  necessary	  for	  learning?	  
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Aim	  1:	  What	  amino	  acids	  are	  necessary	  for	  learning?	  

Clustal	  Omega	  analysis	  



Aim	  1:	  What	  amino	  acids	  are	  necessary	  for	  learning?	  
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Aim	  1	  
Hypothesis:	  CRISPER	  KO	  zebrafish	  will	  have	  reduced	  learning	  

Mutant	  Learners	  
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Aim	  2:	  Are	  there	  small	  molecules	  that	  can	  rescue	  learning	  
func:on?	  



Aim	  2:	  Are	  there	  small	  molecules	  that	  can	  rescue	  learning	  func:on?	  
	  

What	  phenotypes	  are	  relevant	  in	  this	  screen?	  



Aim	  2:	  Do	  these	  phenotypes	  represent	  the	  connec:on	  between	  
NF1	  and	  learning?	  

NF1	  

Hypthesis:	  Learning	  funcHon	  will	  be	  rescued	  in	  Nf1	  mutants	  by	  certain	  small	  
molecule(s)	  associated	  with	  the	  cAMP	  pathway.	  	  
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Aim	  3:	  Determine	  protein	  phosphoryla:on	  levels	  in	  NF1	  mutants	  in	  
different	  :ssues.	  

Wild	  Type	   NF1	  Learning	  Mutants	  



Aim	  3:	  Determine	  protein	  phosphoryla:on	  levels	  in	  NF1	  mutants	  in	  
different	  :ssues.	  

No	  change	  in	  phosphorylaHon	   Change	  in	  phosphorylaHon:	  
Preform	  STRING	  analysis	  

Hypothesis:	  In	  Nf1	  learning	  mutants	  there	  will	  be	  lower	  phosphorylaHon	  levels	  in	  the	  
cAMP	  pathway’s	  proteins	  due	  to	  inacHvaHon	  by	  the	  mutant	  NF1	  protein	  	  
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Future	  DirecHons	  

•  PredicHons	  on	  the	  severity	  of	  learning	  
disabiliHes	  correlaHng	  to	  the	  posiHon	  of	  the	  
mutaHon	  on	  the	  NF1	  gene.	  

•  Drug	  trials	  for	  mice	  then	  humans	  for	  small	  
molecules	  that	  are	  rescuing	  learning	  
disabiliHes	  in	  NF1	  zebrafish.	  
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