
Are your jeans too tight because 
of your genes? 

Tubby (HsTUB) and Obesity 



Why should we study obesity? 

http://faudzil.blogspot.com/2013/04/obesity-health-risk.html 

http://www.weird-strange-facts.com/adolescent-obesity.html 



What gene is associated with obesity? 

Mouse 
TUB TUB 

505aa 

Tubby mutant 

vs. 



What causes the tubby phenotype? 

Mouse 
TUB TUB 

505aa 

Tubby splice site 
mutation 

Tubby splice site 
mutation 



How well conserved is tubby? 
Tubby splice site 

mutation 



Where is Tubby found (GO)? 

Nucleus 

Cell Membrane 

Extracelluar 
Region 

Cytoplasm 

Retina 



What are the tubby mutant 
phenotypes? 

Obesity Increased food 
intake 

Altered 
neuropeptide 

expression 

Eat!!! Eat!!! 

(Don’t eat) 



Hypothesis 

Tubby regulates the expression of hunger 
neuropeptides to control feeding behavior 

Eat!!! 

(Don’t eat) 

Eat!!! 

TUB 



SPECIFIC AIM 1: Determine why 
mutations in TUB, but not other TULPs, 
result in increased food intake.   
 
Why? Regions unique to TUB could be 
responsible for obesity phenotype. 
 
How? Alignments and MEME 
 
 
 

TUB 



AIM1: What regions of the TUB  
protein are unique?  

TUB Unique 
motif 1 

TUB 



AIM1: What regions of the TUB  
protein are unique?  

TUB Unique 
motif 2 

TUB 



AIM1: Do mutations in unique  
protein motifs affect feeding behavior? 

TUB 
Mutated 

Unique motif 1 

TUB 
Mutated  

Unique motif 2 

or Food 
Intake 

or Food 
Intake 

TUB 



 

SPECIFIC AIM 2: Identify DNA motifs in the 
differentially expressed hunger neuropeptides 
that are important for regulating food intake. 

 

Why? Tubby may bind to conserved motifs to 
regulate expression 

 

How? DREME 

 

Eat!!! 

(Don’t eat) 

Eat!!! 



NPY 

Orexin 

AGRP 

POMC 

AIM2: Are there conserved DNA motifs in 
hunger neuropeptides? 

Hunger Motif A 

A 

A 

A 

A 



NPY 

Orexin 

AGRP 

POMC 

AIM2: Are there conserved DNA motifs in 
hunger neuropeptides? 

Hunger Motif B 

A 

A 

A 

A 

B 

B 

B 

B 



NPY 

Orexin 

AGRP 

POMC 

AIM2: Are there conserved DNA motifs in 
hunger neuropeptides? 

Hunger Motif C 

A 

A 

A 

A 

B 

B 

B 

B 

C 

C 

C 

C 



NPY 

Orexin 

AGRP 

POMC 

AIM2: Are there conserved DNA motifs in 
hunger neuropeptides? 

A 

A 

A 

A 

B 

B 

B 

B 

C 

C 

C 

C 

Motifs all in 
first half of 
transcript 
 
 

In Tubby mice 

Motifs later 
in transcript 
 

In Tubby mice 



SPECIFIC AIM 3: Determine whether mutations 
in TUB affect food choice in addition to food 
intake.  
 
 

Why? Food choice may affect gene expression. 

 

 

How? Microarray 



? 

? 

? 

AIM3: Which food type will tubby mice 
choose? 



AIM3: Does food choice affect gene 
expression? 

High Protein Diet 

High Fat Diet 

High Carb Diet 



Future Directions 

TUB 

Mutated 
Unique motif  

or Food 
Intake 

NPY A B C 

? 

TUB 

AIM1:  

AIM2:  



Questions?? 


