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Comment on “IL-7 and CCL19 expression in CAR-T cells 
improves immune cell infiltration and CAR-T cell survival in the 
tumor”, by Keishi Adachi, et al. Nature Biotechnology, E-pub March 5, 
2018.

CAR (Chimeric antigen receptor)-T cells recently demonstrated 
remarkable advances in oncology in treatment of patients with 
hematological cancers [1-3]. The application of CAR-T cells to 
solid cancers meets several challenges [4] such as inhibitory tumor 
microenvironment, exhaustion of CAR-T cells, checkpoint inhibitors, 
CAR-T cell delivery and other.

The Letter report to Nature Biotechnology by Keishi Adachi, et al. 
March 5, 2018 describes an elegant approach to combine CD20-CAR-T 
cells that co-express IL-7 and CCL19, called (7 × 19 CAR-T cells) 
[4] (Figure 1). Both IL-7 and CCL19 are critical factors to support 
survival of T cells in lymph nodes and lymphoid tissues. In solid tumor 
xenograft mice mode, these CD20 CAR-T cells had 100% survival 
compared with lower survival of standard or conventional CAR-T cells. 
The anti-tumor effect of 7x19 CAR-T cells was the same when CD28 
or 41-BB co-stimulatory domains were designed inside CAR construct 
[1]. In addition, these CAR-T cells expressed significantly lower levels 
of LAG-3, TIM-3, PD-1 and other checkpoint inhibitors compared 
with standard CAR-T cells which demonstrates their less exhausted 
phenotype. In addition, 7x19 CAR-T cells had increased migratory 
and increased memory functions that are key functions for increased 
efficacy of CAR-T cells.

One of the steps of improving CAR-T therapy was proposed by 
using different cytokines during CAR-T cell expansion [5,6]. We 
proposed model of increasing CAR-T cell therapy approaches (Figure 
2) [6].

We tested our CAR-T cell expansion with different cytokines and 
detected that combination of IL-7 with other cytokines or factors 
increase percent of central memory cells. We demonstrate increased 
level of central memory cells when we expanded CD19-Flag-CAR-T 
cells (Figure 3). To co-express different growth factors or cytokines in 
CAR might be even more effective approach as demonstrated in the 
Nature Biotechnology report, 2018.

In conclusion the report by Keishi Adachi, et al. Nature 
Biotecnology, March 5, 2018 demonstrates that including different 
immune-regulatory factors inside CAR structure can affect not only 
CAR effector functions but also regulate memory functions and 
influence tumor microenvironment. This will lead to design of next 
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Figure 1. One of the steps of improving CAR-T therapy was proposed by using different 
cytokines during CAR-T cell expansion [6]. We proposed model of increasing CAR-T cell 
therapy approaches (Figure 2 [6])

Figure 2. Different approaches to increase efficacy of CAR-T cell therapy. The figure is 
from [6]
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or cytokines or other important proteins will be next step of improving 
efficacy of therapy in solid tumors.
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Figure 3. Different factors were used to increase percent of naïve and central memory 
cells resulting in CAR-T cells with less differentiated phenotype and increased memory of 
CAR-T cells. 1. CAR-T cells expanded 1 with high level of IL-2;  2 -low level IL-2; 3 low 
level plus A (AKT ½ inhibitor) (marked A), 4. Low level IL-2 plus B (IL-15) (marked B); 
5, low level IL-2 plus IL15+IL-7. The phenotype of CAR-T cells was detected by FACS 
with specific markers

generation CARs to overcome resistance of solid tumors with inhibitory 
microenvironment. The CAR designs with co-expressed growth factors 
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