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Equity in Teefib (a biotech company focused 

on the use of CART cells for fibrosis)



CF ablation reduces cardiac fibrosis and rescues function

Kaur et al., 2016



Engineered T cells

June et al., 2018



Human cardiac fibroblast gene expression

HCM DCM
SYMBOL Fold Change P Value Fold Change P Value

FAP 3.92 6.97E-28 3.11 3.12E-36

THY1 3.92 6.40E-20 3.12 5.07E-27

POSTN 2.64 1.40E-11 2.02 3.73E-13

COL1A1 2.22 1.83E-15 2.71 1.04E-41

WT1 1.74 6.29E-12 1.57 4.17E-16

COL3A1 1.53 1.28E-05 1.77 8.72E-18

TCF21 1.39 1.01E-05 1.59 5.26E-19

VIM 1.26 1.43E-12 1.20 1.60E-16

ACTA2 1.26 2.64E-03 1.22 7.16E-05

DDR2 1.05 0.21 1.02 0.47

S100A4 -1.00 0.96 -1.03 0.33

FN1 -1.01 0.90 1.11 0.06

P4HA1 -1.18 4.11E-04 -1.11 1.10E-03

PDGFRA -1.25 1.40E-05 -1.17 9.98E-06

with Ken Margulies



FAP is expressed by fibroblasts of HCM 
and DCM LV myocardium





Fibroblast Activation Protein (FAP)

• Cell surface glycoprotein
• Gelatinase in the serum protease family
• Expressed during embryogenesis but not in 

adult tissues unless injured or cancer
– Activated (proliferating) fibroblasts
– 90% of tumor stromal fibroblasts
– Apparent in human myocardium after acute MI

Ellen Pure
Steve Albelda



1 Week Post Myocardial Infarction 

MI Sham

FAPFAP

Fibroblast Activation Protein (FAP)



Significant fibrosis by 1 week of AngII/PE treatment 



FAP is expressed by fibroblasts of 
mouse hearts after 1 week of Ang/PE



CAR-T cell therapy – AngII/PE

AngiotensinII/Phenylephrine (28 days)

Insert
Pump Echo/MRI

FAP
CAR-T

FAP
CAR-T

N = 8 for AngII/PE and CAR-T treated mice
N = 8 for AngII/PE and T cell treated controls



CAR-T cells populate the scar

1 day post adoptive T cell transfer



FAP CAR T therapy reduces cardiac fibrosis



FAP CAR-T therapy enhances cardiac function
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CART Therapy for Fibrosis
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CART Therapy for Fibrosis

What is the safest and “best” way to make a FAP 
CART cell?

• Lentivirus ex vivo  autologous, 
manufactured, long lived

• mRNA ex vivo  autologous, manufactured, 
short lived

• LNP/mRNA ex vivo
• LNP/mRNA in vivo





Addition of targeting molecules to the surface of LNPs

Drew Weissman



Ab/LNP-FAPCAR

Ab/LNP-FAPCAR

Ab/LNP-GFP

Ab/LNP-GFP



AngII.PE_LNP
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