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Translatability of T Cell TransAct™ for T cell activation

process development

Introduction

Process development is riddled with challenges — and one major
obstacle involves finding reagents that can achieve an equivalent
physiological response when moving from a research setting to
commercial manufacturing. A critical aspect is the ability to take

a protocol developed to activate T cells, such as one optimized in
the laboratory, and then translate it into a process intended for
commercial manufacturing for clinical applications.

Herein, we provide protocol guidance that demonstrates how to best
attain equivalent results when using two different T Cell TransAct
formats. This study illustrates the equivalent physiological response of
T cell subsets to our activation-reagent T Cell TransAct. To demonstrate

this equivalent physiological response, both formats of the reagent -
research-use T Cell TransAct and MACS® GMP T Cell TransAct™
—were used.

We employed two parallel sets of experiments using a non-automated
method that reflects a laboratory setting, while making pertinent
observations of activation and exhaustion markers based on flow
cytometry data throughout 10 days of cultivation.

In summary, the data show that T Cell TransAct can yield consistent
outcomes with respect to exhaustion and activation markers,
irrespective of product format.
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Figure A: This study employs two parallel sets of experiments starting with the same single-donor leukopak and cell-separation method. Subsequent to activation
and expansion of T cells, using either research-use (top path) or GMP-compliant (bottom path) media and activation reagents, a final cell analysis step is performed to
ascertain the expression of activation and exhaustion markers for both CD4* and CD8* cell populations.
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Methods

Cell separation Marker expression analysis via flow cytometry

We performed the isolation of CD4* and CD8* T cells from a single Here, we demonstrate the close resemblance of exhaustion and
leukopak which was received within 24 hours post-draw. The sample activation marker-expression profiles between CD4* and CD8* cells in
originated from a single healthy male donor < 50 year of age. We the two parallel experiments. We used R-squared (R?) values to quantify
separated cells using the StraightFrom® leukopak CD4*/CD8* MicroBead the physiological-response similarity between T Cell TransAct and MACS
Kit for human cells and the MultiMACS™ Cell24 Separator Plus. In order GMPT Cell TransAct. Triplicate samples provide a standard deviation for
to achieve better clinical relevance, we replaced bovine serum albumin each data point.

(BSA) with human serum albumin (HSA) in buffer solution to reduce the
amount of animal components from the study.

Cell culture and analysis C(IQD/OG?); ggﬁ?{ P(Bolf %334?)
After washing cells to remove ethylenediaminetetraacetic acid (EDTA) 80% Re=0%s) 25% =095
and HSA, cells were resuspended in a master mix solution comprised e o = IIQ_Q\‘{
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parallel experiments employed MACS Premium-Grade Cytokines). The 50% N 15% j
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- MACS GMP T Cell TransAct : 1:17.5 ([t @) (% of CD8")

12% —=E 80% R2=1.00

Cells were allowed to activate and expand in T Cell TransAct- 10% 70% %
supplemented media for three days. They were then washed and 60% Ny
resuspended in regular TexMACS Media. Cells from triplicate samples 8% . I T 50%
were then harvested and analyzed every other day for 10 days. 6% —1 I 40%
Using flow cytometry, an analysis of CD4* and CD8* was performed 4% z:;
where we measured the expression of PD-1, LAG-3, and TIM-3 - all 2% o
markers for exhausted T cells. We also measured the proportion of cells - .
with double-positive CD69*/CD25* expression, which is a dual marker D0 ey ey Bay® RayBey 1 Day 0 Day2 Day4 Day6 Day8 Day 10
for activated T cells. —emRUO —emeMP D =@
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After the cell separation process, and before the administration of ) B - B2 ——" l\\I
T Cell TransAct, an assessment of the positive fraction collected from the zzj i 23? !
leukopak showed that at least 500,000 cells were recovered with 99.1% 25% 25%
viability. The separation yielded over 90% CD4* and CD8* T cells, while a 20% 20%
low proportion consisted of other types of immune cells. Ei zj
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Total cells 500,000 —e—RUO —o—GMP —e—RUO —o—GMP

% live 99.1%
Figure B: Expression of activation (CD69/CD25*) and exhaustion markers (PD-1*/

LAG-3* and PD-1*/TIM-3*) in CD4* and CD8* populations treated with T Cell
% CD4* 53.9% TransAct for research-use versus GMP-compliant MACS GMP T Cell TransAct reagent.

% CD8* 36.6%

Table 1: Breakdown of the positive fraction collected on Day 0.



Our study showed a similar expression of T cell activation and
exhaustion markers between cell cultures that utilized T Cell TransAct
for research-use or the GMP-compliant MACS GMP T Cell TransAct. An
analysis of the data shows strong reproducibility, achieving R? values
>0.95 for 5 of the 6 analysis.

This was particularly true for CD8* cells, where all analysis were nearly
identical between the two formats for the same T cell subtype. For the
one analysis that showed an R?=0.63, we saw CD4* cells with a relatively
low frequency of PD-1*/Tim-3* expression that resulted in a more
exaggerated variance compared to the CD8* subset analyzed for the
same markers.

Ultimately, we discovered that it's critical to establish the day-10
endpoint for each of the markers tested. For 5 of the 6 analyses shown,
we found that activation and exhaustion marker expression was lower
in frequency at day 10 compared to day 2 with minimal variance, as is
expected of T cells after activation.

Based on our protocol guidance and the corresponding data shown, we
conclude that T Cell TransAct is an effective reagent for activating T cells
without a sustaining a high expression of activation and exhaustion
markers throughout 10 days of cell expansion.

Nonetheless, an expanded study including more donors and markers

could provide deeper insight of similarities and differences in marker

expression of CD4* and CD8* T cell populations upon stimulation with
T Cell TransAct.

Due to the equivalent results upon stimulation with T Cell TransAct
compared to MACS® GMP T Cell TransAct, the products are suited for
process development efforts aimed at translating protocols from a
laboratory setting to commercial manufacturing processes.

The Miltenyi Biotec reagents and instruments used in this study include:

Cell separation

StraightFrom® leukopak CD4/CD8 MicroBead Kit, human ~ 130-122-352
MultiMACS™ Cell24 Separator Plus 130-098-637
Cell analysis
CD366 (TIM-3) Antibody, anti-human, REAfinity™, 130-121-334
PE-Vio 770
CD223 (LAG-3) Antibody, anti-human, REAfinity™, 130-126-616
Vio Bright V423
CD4 Antibody, anti-human, REAfinity™, Vio Bright B515  130-114-535
CD8 Antibody, anti-human, REAfinity™, VioGreen 130-110-684
CD14 Antibody, anti-human, REAfinity™, VioBlue 130-110-524
CD279 (PD-1) Antibody, anti-human APC 130-120-383
CD25 Antibody, anti-human APC-Vio 770 130-123-469
CD69 Antibody, anti-human PE 130-112-613
7-AAD Staining Solution 130-111-568

Cell culture

Human IL-7, premium grade 130-095-362
Human IL-15, premium grade 130-095-764
TexMACS™ Medium, 500 mL 130-097-196
TexMACS™ GMP Medium (Phenol Red) 170-076-309
T Cell TransAct™, human 130-128-758
MACS® GMP T Cell TransAct™ 170-076-156
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https://www.miltenyibiotec.com/US-en/products/cd366-tim-3-antibody-anti-human-reafinity-rea635.html#pe:100-tests-in-200-ul
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https://www.miltenyibiotec.com/US-en/products/cd279-pd1-antibody-anti-human-reafinity-rea1165.html#apc:100-tests-in-200-ul
https://www.miltenyibiotec.com/US-en/products/cd223-antibody-anti-human-reafinity-rea351.html#pe:100-tests-in-200-ul
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https://www.miltenyibiotec.com/US-en/products/7-aad-staining-solution-64067.html#130-111-568
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https://www.miltenyibiotec.com/US-en/products/cd69-antibody-anti-human-reafinity-rea824.html#fitc:100-tests-in-200-ul
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