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Watch a short animation
to understand the TAC mechanism

TAC SCIENCE

... initiates T cell activation via 
the endogenous CD3-TCR 
complex.

...binds directly to the targeted 
tumor antigen. Clustering of 
TAC-TCR complexes leads to 
recruitment of kinases (Lck) 
v i a  t h e  c y t o p l a s m i c  c o -
receptor domain and...

The membrane-bound TAC 
receptor interacts directly 
with the TCR-CD3  epsilon 
domain and... 
 

This results in e�ective cell 
lysis of multiple tumor cells 
during multiple killing events.
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Key features of  technology:TAC

- TAC functions independently of 
MHC

- TAC activates T cells via the 
endogenous TCR

- TAC incorporates the co-receptor 
and recruits the TCR complex, 
mimicking  natural TCR activation

Stimulation with Target Antigen Elicits a 
Strong HER2-TAC γδ T Cell Response
HER2-TAC γδ T cells engineered from 3 healthy donors  
(GDT #1-3) were tested in a range of in vitro assays. TAC01-
HER2  T cells (ABT) served as a positive control.  αβ  
Proliferation A.:  4-day co-culture with HT1080 target 
cells. :  4-hour co-culture with N87 Early Activation B.
target cells. :  4-hour co-culture  Intracellular Cytokines C.
with N87 target cells. All data shown as mean ± SD.
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HER2-TAC  T Cells  E�ectively Kill Tumor Cells In Vitroγδ
eLuc18-hour Cytotoxicity: A. Luciferase-based killing assay following co-culture with HT1080  target cells. 5-day Cytotoxicity:  B. HER2-TAC  T γδ

cells were co-cultured with NALM6 target cells at di�erent E:T ratios. Tumor cell growth was monitored by GFP fluorescence. C. Mean HER2/eGFP  

percentage tumor cell survival is shown ± SD. D. Example images of 5-day co-cultures. 
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Summary

Ÿ HER2-TAC γδ T cells are selectively activated in the presence of HER2-positive tumor cells 

Ÿ HER2-TAC γδ T cells display strong cytotoxicity towards HER2-positive tumor cells in co-
culture assays

Ÿ HER2-TAC γδ T cells e�ectively eradicate HER2-expressing tumors in vivo 

HER2-TAC γδ  T Cells 
Demonstrate Robust 
E�cacy Against Solid 
Tumors  In Vivo
N S G  m i c e  i n o c u l at e d  w i t h 

C L D N 1 8 . 2  N87 tumor cel ls  were 
6treated with 12 x 10  HER2-TAC  

γδ T cells or non-transduced 
(NTD) control as a split dose 
administered 24-hours apart 
(D0 and D1 post-ACT). TAC01-
HER2 αβ  T cel ls   (positive 
control) were administered as a 

6single dose of 6 x 10  on D0. A no 
t re at m e n t  ( N T )  g ro u p  w a s 
included as the negative control. 
Mean tumor volumes are shown ± 
SEM.

A

Add Cytokines 3x per week:
IL15 (28,000 IU)

Add Cytokines 3x per week until D30 (do�ed line):
IL2 (15,000 IU) + IL15 (28,000 IU)

HER2-TAC γδ T Cells Demonstrate E�cacy in Mice 
Expressing Human IL-15 
A. CLDN18.2 NSG and transgenic Tg-NSG_hIL-15 mice inoculated with N87  

6tumor cells were treated with 12 x 10  HER2-TAC γδ T cells or NTD  
control. A no treatment (NT) group was included as a negative control. 
NSG mice were supplemented with IL-15 starting 1-hour pre-ACT, then 
3 times per week therea�er. Mean tumor volumes are shown ± SEM. B. 
IL-15 serum levels were measured for Tg-NSG_hIL-15 mice, and 1-hour 
and 2-days post-cytokine injection for NSG mice. All mice were tumor 
bearing, but received no ACT. Data shown as mean ± SEM.
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ABSTRACT
Background
The T cell antigen coupler (TAC) is a novel, proprietary chimeric receptor that facilitates the redirection 
of T cells to tumor cells, and activates T cells by co-opting the endogenous T cell receptor complex with 
the goal to elicit safe and durable anti-tumor responses. TAC01-HER2, a �rst-in-class, autologous TAC T 
cell product targeting HER2 (ERBB2), has entered a phase I/II clinical trial in patients with HER2-
positive solid tumors. Here, we describe the development of an allogeneic HER2-TAC T cell product based 
on Vγ9Vδ2 (γδ) T cells which belong to a subset of T cells that recognize target cells in a human leukocyte 
antigen (HLA) independent manner. Thus, γδ T cells do not cause GvHD and have the potential for 
allogeneic cell therapy applications. 

Materials and Methods
A variety of in vitro and in vivo assays were used to evaluate the potency and safety of HER2-TAC γδ T cells 
generated from multiple donors. In vitro assays included flow cytometric analysis determining the γδ T 
cell phenotype, intracellular cytokines, CD69 upregulation and T cell proliferation. Anti-tumor 
cytotoxicity was assessed via real-time microscopy-based co-culture assays. Mixed lymphocyte 
reactions (MLR) were performed to measure cytokine production and proliferation of HER2-TAC γδ T 
cells in response to HLA mismatches between unrelated donors. In vivo studies examined the anti-
tumor e�ect of HER2-TAC γδ T cells against established solid HER2-expressing tumors. 

Results
HER2-TAC γδ T cells selectively reacted to HER2-expressing tumor cells in co-culture, as demonstrated 
by CD69 upregulation, intracellular cytokine production, increase in proliferation, and cytotoxicity. In 
contrast, HER2-TAC γδ T cells failed to show activity in MLR assays, potentially indicating that HER2-TAC 
γδ T cells are free of GvH reactivity. These MLR assays comprised dendritic cells that represent the major 
HLA subtypes found in North America. In addition, HER2-TAC γδ T cells showed strong anti-tumor 
e�cacy in HER2-positive human tumor xenograph mouse models, without signs of toxicity. 

Conclusions
The in vitro and in vivo data con�rms strong and speci�c activity of HER2-targeted TAC γδ T cells against 
HER2-expressing tumor models, and highlights the potential of the TAC platform in the development of 
an allogeneic product for therapeutic applications in solid tumors.
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