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          Why use landscape phage 
        
effective immunogen  
•   structure of Ag surface display   

  highly organized  
  repetitive, high density  

•   particulate antigen, size and shape attractive for APCs 
•   stimulate strong T helper cell responses  
low cost to produce  
•   1L of ON culture yields ~10 mg phage, 50-100 doses 
stable to transport, store and deliver  
•   years if refrigerated     
•   six months at room temperature 
•   six weeks at 63°C  
•   hours at 76°C 
easily administered via parenteral routes, no adverse reactions 
•   tested in mice, dogs, pigs  
viable pathway to regulatory approval 
•    can be used in inactivated form 
•   retains immunogenicity (Samoylova et al, Virological Methods, 2012) 
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Phage-GnRH constructs can be generated 

via 
	
  

Selection of GnRH-like clones  
from phage display libraries 

Cloning of GnRH inserts in  
phage vector 

Peptide of  interest: GnRH 
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Phage-GnRH construct 

Design of  phage-GnRH constructs 
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Cloning of  phage-GnRH constructs 
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Phage-GnRH constructs obtained via cloning: 
example 

Insert	
  sequence	
   Titer,	
  cfu/ml	
  

GRPGGS	
   4x1011	
  

EHWSYGL	
   low	
  

GGEHWGGS	
   1.4x1012	
  

GGRPGGGS	
   1.2x1011	
  

EHWGRPGGS	
   low	
  

EHWGGGGRPG	
   low	
  

Constructs	
  obtained	
  =	
  61	
  
Constructs	
  that	
  propagate	
  rela+vely	
  well	
  =	
  10	
  
Constructs	
  that	
  propagate	
  well	
  and	
  show	
  good	
  binding	
  to	
  GnRH	
  Ab	
  	
  -­‐	
  several	
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Phage display library is multibillion 
mixture of  phage clones 

Pep+de	
  1	
  
Pep+de	
  2	
  

Total	
  number	
  of	
  clones	
  in	
  the	
  library	
  ~	
  	
  2	
  billion	
  

How phage display works… 

phage	
  library	
  

target	
  

add phage library 

incubate wash 

recover  
bound phage 

propagate purify  
add to GnRH Ab 
for next round  

Selection from phage library 

Ab = anti-GnRH antibodies 

Ab on beads 

3-­‐4	
  rounds	
  required	
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Monitoring of  selection steps 
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Phage libraries selection using different  Abs 
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Phage-peptide conjugates 
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Antibody  responses in mice 
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Another target – ZP on oocytes 
•       ZP- zona pellucida 
•   protective membrane surrounding oocyte 
•   3 or 4 glycoproteins depending on the species  
•    play critical role in sperm-oocyte binding  and 
  induction of acrosome  reaction 

oocyte 

zona 
pellucida 

ZP-binding epitopes on sperm  
                                               and on phage 

Incuba+on:	
  
phage-­‐ZP	
  binding	
  oocyte	
  ZP	
  

phage	
  from	
  library	
  

Hypothesis:	
  phage	
  epitopes	
  	
  mimic	
  sperm	
  epitopes	
  

Fer+liza+on:	
  
sperm-­‐ZP	
  binding	
  

ZP	
   oocyte	
  

sperm	
  cell	
  

anti-sperm 
antibodies 

Anti-sperm antibodies in humans: 
•   cause infertility, 30% 
•   long lasting condition 
•   difficult to treat 
 

Mechanisms of action: 
•   inhibition of sperm  

 capacitation, acrosome reaction 
•   decreasing sperm motility 
•   interference with sperm-ZP  

 interaction/penetration/fusion 
 

Potential contraceptive mechanisms 
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Antibody responses 
in dogs 

• 	
  an+-­‐sperm	
  an+bodies	
  
• 	
  high,	
  long-­‐las+ng	
  Ab	
  responses	
  
• 	
  phage	
  is	
  safe	
  (7	
  dogs,	
  dose	
  500ug)	
  

Phage	
  clone	
  3.7	
  

Phage	
  clone	
  2.26	
  

Phage	
  clone	
  3.1	
  

Sperm	
  cells	
  reacted	
  with	
  serum	
  from	
  	
  
immunized	
  dog	
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Fertility trials in mice 
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