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Gene	  Therapy	  using	  AAV9-‐Delivery	  of	  an	  MIS	  
Transgene	  Inhibits	  Estrus	  in	  Female	  Cats.



•  MIS	  is	  produced	  by	  granulosa	  cells	  of	  growing	  follicles.	  
•  MISR2	  is	  expressed	  in	  granulosa	  cells.	  
•  Blood	  MIS	  levels	  are	  representaFve	  of	  the	  growing	  follicle	  

pool,	  which	  is	  proporFonal	  to	  the	  ovarian	  reserve.	  
•  CirculaFng	  MIS	  levels	  measure	  the	  ovarian	  “age”.	  

KlaLg	  et	  al,	  2007	  
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MIS	  maintains	  negaFve	  feedback	  on	  primordial	  
follicle	  recruitment	  
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Developing	  an	  AAV9	  human	  “LR”-‐MIS	  vector	  
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Enhanced	  protein:	  
•  Modified	  Leader	  sequence	  
(albumin)	  	  

•  Higher	  expression	  
•  Enhanced	  cleavage	  site	  (Q425R)	  	  
•  Higher	  potency	  

Pepin	  et	  al,	  Technology,	  October	  2013	  
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Tropism	  of	  AAV9	  delivered	  IP	  

•  AAV9	  infects	  muscles	  	  
•  High	  expression	  
•  Expression	  stable	  for	  9	  years	  in	  primates	  
•  Does	  not	  infect	  ovary/tesFs	  

Leg	  muscle	  

1	  year	  post-‐infecFon	  



AAV9-‐MIS	  (3E11	  parFcles/mouse)	  results	  in	  complete	  follicular	  block	  
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MIS	  as	  a	  contracepFve	  agent	  

AAV-‐GFP	   AAV-‐LRMIS	  



AAV9	  Empty	   AAV9	  LR-‐MIS	  
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Vaginal	  cycling	  



Hormonal	  profile	  of	  AAV9	  treated	  animals	  

-‐Blood	  taken	  at	  “estrus”	  
-‐in	  200-‐300	  day	  old	  animals	  
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Vectored	  contracepFon	  in	  mice	  using	  AAV9-‐MIS	  (N=10	  pairs	  per	  group)	  
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Cat	  MIS	  

Cat	  MIS	  missing	  sequence	  
Very	  high	  GC	  content	  
	  



Reconstructed	  cat	  MIS	  

Known	  seq	  

Carnivora	  
reconstructed	  seq	  

Our	  new	  cat	  seq	  PotenFal	  variable	  
sites	  

Cleavage	  site	  

PotenFal	  variable	  sites	  differ	  between	  cat	  and	  other	  carnivora.	  May	  be	  
sequencing	  errors.	  
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AAV9-‐fcMIS	  pilot	  trial	  in	  cats	  
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AAV9	  Intra-‐muscular	  injecFons	  
induces	  muscles	  to	  express	  fcMIS	  



AAV9-‐fcMIS	  (50d)	  

Control	  50d	  



Pilot	  trial	  design:	  
-‐3	  females	  ~3kg	  
-‐minimal	  dose	  of	  1.5E13	  parFcles/cat	  
-‐intramuscular	  1,5ml	  each	  shoulder	  muscle.	  
-‐monitoring	  of	  health	  
-‐monitoring	  of	  cycling	  by	  fecal	  steroids	  
-‐monitoring	  of	  MIS	  levels	  

Bill	  Swanson	  
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delay	   No	  estrous	  Pre-‐treatment	  cycling	  

Gene	  therapy	  
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P=0.007	   P=0.049	  

Transient	  suppression	  of	  cycling	  in	  3	  female	  cats	  



fcMIS 
Consensus 

Cat 9.0 

30AA	  
subsFtuFons	  

Cleavage	  site	  



Pilot	  trial	  design:	  
-‐9	  females	  ~3kg	  
-‐Dose	  of	  0/1.5/3	  E13	  parFcles/cat	  
-‐intramuscular	  1.5ml	  each	  shoulder	  muscle.	  
-‐monitoring	  of	  health	  (General,	  CRP)	  
-‐monitoring	  of	  cycling	  by	  fecal	  steroids	  
-‐monitoring	  of	  MIS	  levels	  
-‐measure	  other	  hormonal	  acFvity	  (INHA/B,	  FSH,	  LH)	  
-‐maFng	  trials	  

New	  AAV9-‐fcMISv2	  Second	  generaFon	  vector	  

M	  

W	  

control	   fcfMISv2	  5ug/ml	  
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