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Part I : My path to science



When I was younger I wanted to be…



Then I wanted to be a…

Lawyer
 Doctor
 CIA agent




My first research experience





ISEF 2007





Cambridge University





Harvard MCB





Doing a PhD : new skills



In a two week period…

During waking hours someone is running the web tool every minute!




Doing a PhD: new opportunities





Part II : Why zebrafish?



• easy to maintain!
!
!

• lots of embryos!!
!
!

• external fertilization!
!
!

• rapid development (all major organs within 24 hours)!
!
!

• translucent embryos!
!
!

• vertebrate!
!

!
• behavior (more later)!

!
!



Developmental Time Lapse!



What happens when you cross a 
zebrafish with a jellyfish?!



movie courtesy of Sean Hasso !



Part III: My research



The CRISPR Craze

James Gagnon



Human genome

•  We have approximately 
20,000 genes

•  But each of us is a single 
knockout for 200 genes

…And a double 
knockout for 20 genes







Veg1 in the 1980/90s

Xenopus 
oocyte localized

vg1 mRNA



Vg1 in zebrafish

2 cell 4 cell 8 cell 128 cell 1000 cell





Vg1 mRNA rescues the phenotype

vg1-/-

vg1-/-

vg1 mRNA

I’m a real boy!



So what does Vg1 do?
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The Nodal signaling pathway



Hypothesis 1: Vg1 activates Nodal
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Vg1 ?



Overexpression of vg1…

vg1 mRNA

WT

…Does nothing



Nodal target gene expression

Nodal

Target gene 
expression

Nodal
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Nodal

Target gene 
expression

Target gene 
expression

Normal (uninjected)

+ Nodal injection

WT



Nodal can’t induce gene expression  
without Vg1

Nodal

Target gene 
expression

Uninjected

+ Nodal injection

WT vg1-/-

+ Activin injection

Activin



Hypothesis 1: Vg1 activates Nodal
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Vg1 ?



Hypothesis 2: Vg1 cleaves Nodal

Nodal

Nodal receptor

Vg1
?



Nodal is cleaved normally without Vg1

WT Vg1-/-

+Nodal +Nodal

Cleaved Nodal



Hypothesis 2: Vg1 cleaves Nodal

Nodal

Nodal receptor

Vg1
?



Hypothesis 3: Vg1 controls secretion of Nodal

Katherine Rogers
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Our favorite hypothesis

Vg1



To be continued…
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Your lab next week

Prey capture

Response to acoustic stimuli

Light startle response

Optomotor response

Light preference


