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What	  is	  Ehlers-‐Danlos	  Syndrome?	  

ConnecCve	  Tissue	  
Disorder	  

“It’s	  like	  your	  body	  is	  one	  big	  bruise	  
all	  the	  5me”	  



What	  gene	  is	  mutated	  in	  Vascular	  EDS?	  
COL3A1	  

VWF	  Type	  3	  
domain	  

Collagen	  helix	  
Fibrillar	  collagen	  C-‐
terminal	  domain	  

Biological 
Process 

Cellular 
Component 

Molecular 
Function 

Integrin	  binding	  
Metal	  ion	  binding	  
	  

Heart	  development	  
Organ	  wall	  development	  	   Extracellular	  Matrix	  	  

Glycine	  SubsCtuCons	  



What	  proteins	  interact	  with	  COL3A1?	  

Cell	  growth	  	  



How	  well	  conserved	  is	  COL3A1?	  

98%	  

87%	  

86%	  

74%	  

VWF	  Type	  3	  
domain	   Collagen	  helix	  

Fibrillar	  collagen	  C-‐
terminal	  domain	   Internal	  repeats	  



Why	  use	  mice	  as	  a	  model	  organism?	  

+/+	   +/-‐	  
+/+	   +/-‐	  

COL3A1	  
Haploinsufficient	  mice	  	  	  

Average Distance 
% Identity 

AorCc	  lesions	  



Gap	  in	  Knowledge:	  Why	  is	  Vascular	  EDS	  more	  
lethal	  in	  males	  than	  females?	  

7%	   18%	  



Goal:	  IdenCfy	  factors	  that	  contribute	  to	  male-‐
biased	  lethality	  
Hypothesis	  

Hormone	  regulaCon	  

Unique	  protein	  
expression	  

Unique	  PPI	  

Hormonal	  differences	  between	  the	  sexes	  lead	  unique	  protein	  expression	  
and	  interac5ons	  of	  COL3A1	  and	  other	  proteins	  with	  similar	  Gene	  
Ontology	  	  

Hormone	  regulaCon	  

Unique	  protein	  
expression	  

Unique	  PPI	  



Aim	  1:	  IdenCfy	  transcripConal	  targets	  of	  
testosterone	  and	  estrogen	  receptors	  

Hormone	  regulaCon	  

Estrogen	  

Testosterone	  



How	  will	  transcripConal	  targets	  be	  
idenCfied?	  

Hormone	  regulaCon	  Hormone	  regulaCon	  



What	  genes	  are	  under	  hormonal	  
regulaCon	  in	  mice	  hearts?	  

Genes	  under	  
estrogen	  regulaCon	  
will	  not	  include	  

COL3A1	  

Genes	  under	  
testosterone	  
regulaCon	  will	  
include	  COL3A1	  

Testosterone	  targets	  will	  include	  
COL3A1	  and	  Estrogen	  will	  not	  

Hormone	  regulaCon	  



Aim	  2:	  IdenCfy	  proteins	  in	  the	  heart	  of	  male	  and	  
female	  mice	  at	  different	  Cme	  points	  in	  
development	  

Unique	  protein	  
expression	  

2	  months	  
	  

14	  months	  
	  

21	  months	  
	  

+/+	  
	  
+/-‐	  

+/+	  
	  
+/-‐	  



What	  proteins	  will	  be	  expressed	  in	  the	  
heart	  and	  when?	  

+	  
2	  mo	  
	  
	  
	  
14	  mo	  
	  
	  
	  
18	  mo	  

Wild	  type	  
COL3A1	  	  

Mutant	  
COL3A1	  

Unique	  protein	  
expression	  

COL3A1	  will	  be	  expressed	  highest	  healthy	  in	  adolescent	  
males	  and	  show	  significant	  decrease	  in	  mutants	  	  



Aim	  3:	  IdenCfy	  protein	  protein	  interacCons	  (PPI)	  
in	  male	  hearts	  during	  adolescence	  

Unique	  PPI	  

Proteins	  up-‐regulated	  
in	  adolescent	  males	  
including	  COL3A1	  	  	  

Control	  



What	  proteins	  do	  we	  expect	  to	  interact?	  

Unique	  PPI	  
There	  will	  be	  unique	  PPI	  in	  males	  	  during	  
adolescence	  as	  a	  result	  of	  the	  protein	  
expression	  that	  is	  under	  hormonal	  regula5on	  	  



Overexpress	  proteins	  
	  from	  Aim	  2	  	  	  

Future	  direcCons	  	  

Male	  	  
Female	  

+/-‐	  

+/-‐	  



Long	  Term	  Goal:	  Decrease	  the	  male	  biased	  
lethality	  of	  Vascular	  EDS	  

Hormone	  regulaCon	  

Unique	  protein	  
expression	  

Unique	  PPI	  
Unique	  PPI	  

7%	   18%	  



QuesCons?	  
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