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CD1-restricted T cells recognize microbial and  
stress-altered self-antigens (autoreactivity)  

CD1 
APC 

TCR 

T	
  
lipid 

- Infectious pathogens 
- Tissue damage 
- PAMPs/DAMPs/PRRs-ligation 
- Inflammation 

Stress-altered 
self-lipids 

Microbes 

Microbial 
Lipids 

PAMPS/ 
DAMPS 

PRR 

Effector cytokines 
Killing 

3	
  
V
α
	



Cα
	



2	
  
1	
  

V
β	



Cβ	





CD1-restricted T cell 
responses 

Antimicrobial  
immunity 

Autoimmunity 

Cancer  
Immunosurveillance  

Microbial lipids 

Self lipids 

Pathophysiological relevance of lipid-specific  
T cell response for human health 



Group I CD1a, b, c 
 

• Cortical immature tymocytes  

• mDCs (CD1a, b, c) 
  

• Langherans cells (CD1a, c) 

• Mono/Macrophages (CD1a, b, c 
variable) 

 
• B cells (CD1c on a subset) 

Group II CD1d  
 

• Cortical tymocytes  

• mDCs 
  

------ 

• Mono/Macrophages 
 
 

• B cells (most)  
 
 

• Keratinocytes 

• Hepatocytes  

• Vascular smooth cells (gut, liver)  

• Schwann cells  

CD1 expression pattern 
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CD1 molecules are frequently expressed by  

primary acute leukemia blasts  
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CD1c self-reactive T cell clones recognize 
acute leukemia expressing CD1c 
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  2014	
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CD1c self-reactive T cell clones recognize the leukemia-derived  

methyl-lyso-phosphatidic acid Ag (mLPA) 
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mLPA-specific T cells kill malignant cells in vitro 
and impair leukemia progression in vivo 
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T cell adoptive immunotherapy of acute leukemia 
(AML, BCP-ALL, T-ALL) 

•  Acute leukemia are treated with chemotherapy and 
allogeneic hematopoietic stem cell transplantation (HSCT)  

•  The major unmet clinical need is post-transplant recurrence 
of residual leukemia 

•  Allogeneic T cell transfer can control leukemia recurrence, 
but can causes detrimental GVHD 

•  Need strategies to target T cell responses against 
malignant cells  



Advantages of leukemia targeting by 
CD1 self-reactive T cells 

1. Group 1 CD1 are expressed  
only by hematopoietic cells = 
No GVHD upon adoptive 
transfer	
  

3. Lipids are immutable = 
 Minimal selection of 
 Ag-loss tumor variants 

2. Targeting monomorphic CD1	
  
overcomes HLA-restriction =  
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Leukemia-specific 
CD1-restricted T cell 

lipid  
specific  
T cell 

lipid specific TCR 

Transfer of leukemia-redirected 
T cells in patient  

Leukemia  
patient 

lentivirus 

Transduction 
and expansion  

Allogeneic T cells 

Lepore	
  M.	
  et	
  al.	
  OncoImmunology	
  2014	
  

LTR Ψ RRE cppT SFFVTpro
m 

hVα mCα 2A hVβ mCβ WPRE LTR/ΔU3 IRES GFP 
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leukemia by transduction with a selected mLPA-specific TCR 



2. Identification of the lead mLPA-specific TCR 

TCRs from CD1c self-reactive T cells clones 
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Recognition of K562 cells by Jurkat 76 β2m- cells  
transduced with mPLA-specific TCRs 
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Primary T cells transduced with mPLA-specific 
TCRs specifically recognize leukemia cell lines 
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Primary T cells transduced with lead mLPA-specific 
TCR impair CD1c+ leukemia cell progression in vivo  
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Safety issues 
 
1. On-target off-tumor recognition 
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Assessing efficacy and safety of ACT with T 
cells engineered with mLPA-specific TCRs in 

syngeneic animal models 



BAC-CD1 Tg mice 

x 
pLck-CD1c Tg mice 

BAC x pLck-CD1c  
Tg mice 

0 102 103 104 105
0

20

40

60

80

100

Peripheral  
B cells Thymocytes BMDC 

  
BAC CD1-TG 

MICE 

CD1c moDC 

 HUMAN 

CD1c 
(Exley M et al, 2000)  

BAC x pLck CD1c 
Tg mice 

0 103 104 105
0

20

40

60

80

100

0 102 103 104 105
0

20

40

60

80

100

WT mice 
Tg mice 

Consonni M. unpublished 

10 0 10 1 10 2 10 3 10 4 
 

0

20 
40 
60 
80 

100 

Humanized CD1c transgenic mice 



%
 o

f M
ax

 

hVβ3-PE 

G
FP

 

FSC-A 

%
 o

f M
ax

 

hVβ3-PE 

G
FP

 

FSC-A 

Transduced T cells Untransduced T cells 

0

2

4

6

IF
N

g 
(n

g/
m

l

Transduced T cells UnTransduced T cells

+RMA WT
+ RMA-CD1c high

mLPA: - - + + - - + +

****

****
****

****
****

0

2

4

6

IF
N

g 
(n

g/
m

l

Transduced T cells UnTransduced T cells

+RMA WT
+ RMA-CD1c high

mLPA: - - + + - - + +

****

****
****

****
****

RMA-CD1c 

Mouse T cells engineered with lead human mLPA-specific 
TCR recognize and kill mouse CD1c+ lymphoma cells   

Consonni M. unpublished 

Transduced T cells Untransduced T cells 

DN4.99 TCR Untransduced T 

D
A

P
I 

FSC-A 

R
M

A
-C

D
1c 

R
M

A W
T 

70 

75 43 

15 

CD1c 



 
1.  Polyclonal T cells are efficiently retargeted against CD1c-expressing 

leukemia in vitro and in vivo (NSG mice) by mLPA-specific TCR transfer  

2.  We have identified a lead mLPA specific TCR for further clinical 
development 

3.  CD1 humanized mice allow assessing efficacy and safety of ACT with T 
cells engineered with mLPA-specific TCRs  

Conclusions 

Ongoing experiments 

1. Assessing efficacy of ACT with engineered T cells against primary AML-
ALL xenografts in NSG mice 

2. Investigating leukemia control and safety by mLPA-specific T cells in CD1 
humanized mice 
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UCEC Uterine Corpus Endometrial Carcinoma 174 91 
UCS Uterine Carcinosarcoma 57 78 
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Differential recognition of normal and 
malignant cells by mLPA-specific T cells 
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CD1 molecules display MHC-I like structures 

H2-Kb + "
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 Garcia et al. 1998"
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 Define the epigenetic and transcriptional control of 
CD1 genes in normal APCs vs ALL 

(by ATAC and RNAseq, with G. Natoli Humanitas Inst; OSR 
Translational Genomics and Bioinformatics) 
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Transduction of Jurkat 76 cell line with the 
CD1c-self reactive TCRs  

51	
  

CD1c	
  self	
  reac/ve	
  TCR	
  

len/virus	
  

LTR	
   ψ	
   RRE	
   SFFVprom	
   TCRb	
  TCRa	
   2A	
   WPRE	
   LTR/DU3	
  

Chimeric	
  	
  
human/mouse	
  

	
  TCR	
  

CD3	
  	
  

Len/viral	
  	
  
infec/on	
  	
  

Jurkat	
  76	
  (TCR-­‐nega/ve)	
  

Transduced	
  Jurkat	
  76	
  (TCR-­‐posi/ve)	
  



CD1 present both exogenous (bacterial) and 
endogenous (self) lipid antigens  

 

Exogenous 
(Bacterial) 

Endogenous 
(self) 

Barral	
  DC,	
  Brenner	
  MB.	
  Nat	
  Rev	
  Immunol.	
  2007	
  


