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  •  Chronic inflammatory bowel disease in ruminants 

•  Asymptomatic for a 2-5 year incubation 
•  Causes severe diarrhea, leading to malnutrition/dehydration 
•  Economic loss (> $250 million/year in US) 

•  Reduced fertility 
•  Reduced milk production 
•  Expenses lost to replacing culled cattle 

Johne’s Disease 
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Inflammatory	
  response	
  of	
  MBK	
  epithelial	
  cells	
  during	
  
in	
  vitro	
  cell	
  culture	
  passage	
  model	
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We	
  then	
  hypothesize	
  that	
  “something	
  has	
  
changed”	
  in	
  the	
  bacterium	
  
	
  
	
  
	
  
	
  
To	
  inves9gate	
  it	
  we	
  collaborate	
  with	
  John	
  
Bannan9ne	
  and	
  Torsten	
  Eckstein	
  
	
  	
  	
  	
  	
  	
  	
  	
  TRANSCRIPTOME	
  and	
  LIPIDOME	
  



In	
  vitro	
  cell	
  culture	
  passage	
  model	
  	
  



Oligo-­‐SpoMed	
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Microarray	
  analysis	
  of	
  MAP	
  phenotypes	
  	
  



	
  
Because	
  it	
  was	
  clear	
  that	
  one	
  of	
  the	
  main	
  
changes	
  (not	
  the	
  only	
  one	
  by	
  all	
  means)	
  was	
  in	
  
the	
  lipids,	
  we	
  decide	
  to	
  inves9gate	
  what	
  were	
  
the	
  differences	
  in	
  lipids	
  (if	
  any)	
  in	
  MAP	
  infecMng	
  
the	
  first	
  intesMnal	
  cell	
  and	
  the	
  MAP	
  infecMng	
  
the	
  “second”	
  intesMnal	
  cell.	
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The	
  complete	
  spectra	
  of	
  200	
  to	
  3000	
  m/z	
  is	
  
shown	
  (A	
  and	
  B)	
  as	
  well	
  as	
  a	
  more	
  detailed	
  
representa9on	
  of	
  the	
  spectra	
  from	
  200	
  to	
  1100	
  
m/z	
  (C	
  and	
  D).	
  	
  The	
  lipidome	
  of	
  the	
  primary	
  
popula9on	
  phenotype	
  (A	
  and	
  C)	
  and	
  the	
  
secondary	
  inflammatory	
  phenotype	
  (B	
  and	
  D)	
  
have	
  dis9nct	
  differences	
  in	
  both	
  the	
  presence	
  
and	
  abundance	
  of	
  detected	
  lipid	
  ion	
  
fragments.	
  	
  Lipid	
  ions	
  unique	
  to	
  the	
  primary	
  
popula9on	
  phenotype	
  (E)	
  and	
  the	
  secondary	
  
inflammatory	
  phenotype	
  (F)	
  	
  



Abundance	
  of	
  cell	
  wall	
  lipid	
  para-­‐LP-­‐01	
  in	
  MAP	
  phenotypes	
  	
  



The	
  “BIG”	
  ques9on	
  

To	
  answer	
  it	
  we	
  collaborate	
  with	
  Paul	
  Coussens	
  
and	
  Jonathan	
  Roussey	
  
	
  
	
  
	
  
Tissue	
  from	
  cows	
  with	
  Johne’s	
  Disease	
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And	
  now?	
  

We	
  are	
  in	
  the	
  process	
  of:	
  
	
  
a.  Purifying	
  lipids	
  frac9ons	
  
b.  Expressing	
  and	
  purifying	
  proteins	
  
c.  Studying	
  the	
  immune	
  response	
  of	
  bovine	
  

intes9nal	
  cells	
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However…	
  
IntesMnal	
  intesMnal	
  mononuclear	
  cells:	
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Conclusions	
  

1.  That	
  is	
  a	
  model	
  system…	
  
2.  Can	
  we	
  obtain	
  important	
  informa9on	
  from	
  

it?	
  A:	
  Apparently	
  yes.	
  
3.  Can	
  the	
  data	
  be	
  confirmed	
  in	
  diseased	
  cows?	
  
	
  	
  	
  	
  	
  A:	
  So	
  far.	
  
4.	
  Can	
  it	
  be	
  employed	
  as	
  method	
  to	
  obtain	
  key	
  
knowledge	
  to	
  develop	
  new	
  strategies	
  to	
  deal	
  
with	
  the	
  disease?	
  	
  A:	
  I	
  think	
  the	
  answer	
  is	
  yes.	
  
Time	
  will	
  tell…	
  







CCL5 protein production by MAP-infected 
and mock-infected epithelial cells 



Quantify chemokine ligand 5 (CCL5) protein expression: 
•  Recruits T-cells and leukocytes to inflammatory sites 
•  Determine if protein levels match mRNA expression 

Determine macrophage stimulation: 
•  Inflammatory cytokine (TNF-α) 
•  Produced in high amounts by macrophages	
  

Activated gamma delta (γδ) T-cells: 
•  May serve a regulatory function ex vivo 
•  Abundant in bovine 
•  Present in mucosal tissues 
•  Activated by non-traditional MHC presentation 


