Smart platform for high-quality CAR-T cell manufacturing
using G-Rex and RetroNectin
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Background

The manufacturing process for CAR-T and TCR-T cell therapies is complex, costly, and resource-intensive, involving multiple
steps that increase variability and hinder scalability. To tackle these challenges, a T-cell manufacturing platform combining
the viral transduction enhancer RetroNectin® (RN) with the gas-permeable, closed-system bioreactor G-Rex® was developed.
This platform simplifies T-cell activation and gene delivery in a single vessel, reducing handling to just three touches—setup,
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RetroNectin & anti-CD3-Ab(OKT3)-coated G-Rex \ | . The use of G-Rex in cell manufacturing has been increasing
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RetroNectin-coated G-Rex + T cell activator (e.g. CD3/CD28 beads)

To further simplify the manufacturing process, the culture medium was added to its
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v RetroNectin/OKT3-coated G-Rex enabled the production of high-quality CAR-T cells without
additional T-cell activators.

v Transduction Efficiency : RN/OKT3 > RN + CD3/CD28 beads > CD3/CD28 beads

v RN enabled to perform higher transduction efficiency at low MOI.

v RN coating enabled high transduction efficiency on day 0 comparable to that achieved
onday 1.

RD114 pseudotyped retroviral vectors fit well within this platform Optimization of coating condition

To optimize T-cell stimulation using the G-Rex system, we investigated the addition of an anti-CD28 antibody to the
coating conditions. Furthermore, we compared the differences between PBMCs and separated T cells as starting
materials.

To evaluate the applicability of the method to retroviral transduction, we optimized the timing of infection.
For retroviral vectors(RV), the multiplicity of infection (MOI) was standardized based on RNA titer (copies/mL).
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v RD114 RV also enable high-efficiency gene transduction in this platform.

v The optimal transduction timing for RD114-RV differs from that for VSV-G LV,
with day 2 showing the highest transduction efficiency.

v RD114-RV could yield higher transduction efficiency compared to GalLV-RV.

v Coating with an anti-CD28 antibody in addition to RetroNectin and OKT3 improved CD4
ratio and cell growth.

v Coating with anti-CD28 antibody showed stable growth with or without T cell isolation of
the starting material.

v A drawback of this platform is its bias toward CD8 cells compared with bead stimulation.

Summary

We have established a method for manufacturing CAR-T cells in a single vessel over three process days, regardless of the cell stimulation method.

By coating the membrane of G-Rex with RetroNectin, we were able to perform simultaneous activation and efficient transduction of T cells with lentiviral vectors.
RD114-RV achieved high transduction efficiency in this platform and outperformed GalLV-RV.

We developed a new manufacturing method by adding anti-CD28 antibody to G-Rex precoating step with RetroNectin and anti-CD3 antibodies, thereby
improving the consistency of the CD4/CD8 ratio.

COIl Disclosure Information

Lead Presenter: Seina Inui

Principal Researcher: Sachiko Okamoto
We have no financial relationships to disclose.
S.I, Y.A, KT, I.M, S.0 are employees of Takara Bio Inc.




	スライド 1

