T Cell Expansion Kinetics Dependence on Soluble Activator Additions
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Introduction

The approval of chimeric antigen receptor Fold expansion and calculated activator dilutions . Altho.u.gh cell size increases a.nd then begins to de.cregse for a!l three

T-cell (CAR-T) therapies has been a major « 12.5 pL/cell activator conditions wh.en. ceII; are activated, the decrease in diameter is delayed for
breakthrough for patients with relapsed T cells were inoculated at 250,000 Activation - 82> PL/cell activator cultures containing higher doses.

or refractory blood cancers. To reach the cells/mL and then activated using (I Etﬁ: ctivator The low dose yielded a comparative central/effective memory cell
desired clinical dose, T cell populations are four different doses of ? P 1 39 percentage with less expression of PD1 and Lag-3

expanded ex vivo by cell cultures with CD3/CD28/CD2 soluble T cell .

complex dynamics that present several activator, and then medium dilutions ceplaced with + spm o » All three conditions have approximately the same % central memory (CM)
challenges. The use of a soluble activator with fresh media on day 3 freshmedia | | /| 01ime + and effective memory (EM) cells.

was investigated as a means to simplity subsequently varied the activator ©volume - For the 3.1 pL/cell condition, % CM is almost unchanged despite no net growth.
the manutacturing process. The common medium levels to a greater extent. Figure 2. schematic for T cell activation and » Persistent stimulation leads to T cell exhaustion, and since the activator is still

dilution on days 0 and 3, subsequently.

view of T cell activation using beads is that
the cells should be activated for only a few
days, and that the subsequent presence
of the activator is not required for
expansion, and can even have negative

available in these cultures, this presence may result in exhaustion. Decreasing
®) S0 pL/cell _(B) Loopbicel . On days 7 and 9, the control expression of PD1 and Lag-3 after day 3 indicating minimal exhaustion in all

condition yielded higher fold three conditions.
expansion so that as the « At 3.1 pL/cell dose condition, T cells expressed lower PD1 and Lag-3 .
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Materials and Methods Figure 3. (A-B) Fold expansion and (C-D) calculated activator level d 5 ' 5 '
kinetics for 2 initial doses of activator (50 and 12.5 pL/cell) . c ey .
T cells were isolated from the healthy Fold expansion was not dependent on the initial cell concentration
donor’s buffy coat using the RosetteSep™ Maintaining sufficient activator levels results in high but rather on the activator per cell
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riumar T -l Enrlchment. Thawec T cels expansion and viability  Given the importance of activator per cell 5
were activated with soluble CD3/CD28/CD2 | 'Mpor TP .
T Cell activator on day 0, and expanded in Isolated T cells were seeded at 0.5 x 10° cells/mL, and soluble activators levels, we investigated the combinatory 2 1
ImmunoCult™-XF T Cell Expansion Medium. added at 25, 6.25, or 3.1 pL/cell on day 0. effects of the initial activator addition and 5 L R e 35 e
the inoculation cell concentration. 2 1 1M cells/mL + 25 pl/cell
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performed to analyze T cell differentiation 5 : expanded. However, same activator dose. | v
, X S Figure 6. Regardless of the initial seed
and exhaustion phenotype of expanded < o — from then on, concentration, the growth curve
cells on the same day. - g oz — conditions with higher depends on the activator per cell
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S o ay Day prolonged exponential
EIES (D)= phase « T cell growth depended on the activator per cell additions.
T 10- * As viability decreases « Maximal production was obtained when sufficient calculated activator levels
et > 5 over time, higher remain present throughout the culture
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= g7 activator doses » Methods are being developed to measure the soluble activator levels.
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. showed higher viability » An understanding of activator level influences is important for process
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P2y Day  This approach should also enable more cost-effective expansion of T cells, for
Figure 4. (A) Proliferation is lower for lower doses (B) calculated activator per cell which is ranges of initial cell concentration and restimulation timing_
Figure 1. Representative flow cytometry data. correlated with growth (C-D) By day 5, the culture profile is the same due to sufficient activator.

However, as the activator is limited per cell, the decline rate in viability and diameter increases



