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T	  cell	  receptor	  signal	  strength	  influences	  an;-
tumor	  T	  cell	  func;on	  

GaEnoni	  L	  et	  al	  Nature	  Reviews.	  Cancer	  2012	  How	  do	  you	  assess	  TCR	  signal	  strength	  in	  the	  polyclonal	  
environment?	  



Assessing	  TCR	  affinity	  using	  a	  novel	  BAC	  
transgenic	  mouse	  	  
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Visualizing	  tumor	  an;gen	  specific	  T	  cell	  
ac;va;on	  
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CD8+Nur77GFPhi	  TIL	  are	  enriched	  for	  effector	  
cytokine	  secre;ng	  cells	  

Nur77GFP	  

IF
N
γ	


+	  250µg	  BFA	  	  

0102 103 104 105

0

103

104

105

N=6	  mice,	  2	  independent	  experiments	  

Tumor	   dLN	  

p=0.0017	  

Can	  we	  use	  this	  model	  to	  beher	  understand	  the	  mechanism	  of	  
ac;on	  of	  cancer	  immunotherapies?	  



An;-‐OX40	  promotes	  the	  survival	  of	  MCA205	  
tumor	  bearing	  mice	  
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Immunotherapy	  increases	  the	  frequency	  of	  CD8+	  
Nur77GFPhi	  polyclonal	  tumor	  infiltra;ng	  lymphocytes	  

Tumors	  were	  ~50mm2	  prior	  to	  star7ng	  immunotherapy.	  Treatments	  as	  follows:	  
1)  Rat	  IgG/α-‐OX40	  (OX86)/CTLA4	  (9H10):	  2	  x	  250µg	  i.p.	  4	  days	  apart	  

2) α-‐PD1(G4)/α-‐PDL1(10F.9G2):	  4	  x	  200µg	  i.p.	  3	  days	  apart	  	  
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**	  P<.0001	  	  	   	  *	  P<.05	  
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Agonist	  OX40	  immunotherapy	  changes	  the	  
phenotype	  of	  TILS	  
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Combina;on	  α-‐OX40	  +	  α-‐PDL1	  immunotherapy	  
increases	  the	  frequency	  of	  CD8+	  effector	  memory	  T	  cells	  
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‘central	  memory’	   Gated	  on	  live/TCRβ+/CD8+/CD44hi	  
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Conclusions	  

•  Tradi;onal	  markers	  of	  T	  cell	  ac;va;on	  can	  be	  misleading	  and	  Nur77GFP	  expression	  
appears	  to	  have	  greater	  ‘an;gen	  specific’	  fidelity.	  

•  The	  tumor	  is	  enriched	  for	  a	  popula;on	  of	  polyclonal	  tumor	  an;gen	  specific	  CD8	  T	  
cells	  receiving	  strong	  TCR	  signals	  (as	  measured	  by	  Nur77GFP)	  and	  immunotherapy	  
expands	  this	  popula;on	  of	  T	  cells.	  

•  Combina;on	  of	  a	  PDL1	  blocking	  an;body	  with	  an	  agonist	  OX40	  an;body	  synergize	  
to	  delay	  tumor	  growth	  and	  promote	  tumor	  regression	  in	  tumor	  bearing	  mice.	  

	  
	  
•  Targe;ng	  both	  PDL1	  and	  OX40	  promotes	  the	  expansion	  of	  effector	  memory	  T	  cells	  

in	  the	  tumor,	  draining	  LN,	  and	  spleen	  of	  tumor	  bearing	  mice;	  and	  these	  CD8+	  TEM	  
have	  increased	  Nur77GFP	  and	  decreased	  PD1	  expression.	  
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