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Abstract

Immunotherapy uses a person's own immune
system to fight cancer. As immunotherapy

has become a popular cancer treatment,
researchers have developed different kinds of
immunotherapies. One of them is genetically
engineered T cells, such as chimeric antigen
receptors (CARs) T-cell therapy (CAR T-cell
therapy). In this study, we aimed to improve the
cell proliferation rate of human T cells in 96-well
and 24-well plates by introducing a novel C.BIRD
cell culture method. Our C.BIRD method provides

automatic agitation in each well, creating a
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environment and better

culture

suspension
circulation of nutrients in the medium. In this
application note, the Jurkat cell line was used to
represent human T cells and cultured using C.BIRD
and static methods to compare cell growth.
Our results show that the C.BIRD cell culture
method improves human T-cell growth without
compromising the cell viability when compared to
the static culture method. Our C.BIRD technology
demonstrates great potential to improve T-cell
therapy studies.
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Infroduction

Immunotherapy is a crucial advancement in cancer
treatment. However, the efficacy of immune
checkpoint inhibitors depends on the presence of
sufficient tumor-specific lymphocytes. To make
up for this shortcoming, cellular immunotherapies
have recently produced very promising results. T
cells genetically engineered to express CARs have
impressive therapeutic effects in some patients
with certain subtypes of B-cell leukemia or
lymphoma. Nevertheless, various challenges, such
as other cancer types, severe toxicities, restricted
trafficking of modified T
infiltration into tumors and activation within

cells to tumors,
tumors, hamper the efficacy and prevent the
widespread use of CAR T-cell therapies. Speeding
up the research and development process of
cellular immunotherapies might increase the
chance of finding better regimens. The typical
CAR T-cell therapy research workflow includes
CAR design and lentivirus expression, isolation

of donor T cells, followed by efficient activation,

transduction of the CAR construct, CAR T-cell
expansion as well as functionality and antigen
specificity assessments of the final cell product.
Accelerating the CAR T-cell expansion step of the
significantly
development time. We have already published
that the C.BIRD microbioreactor for 96-well and
24-well plates showed remarkable improvements

workflow  may reduce the

in cell growth of Chinese hamster ovary (CHO)
cells (C.BIRD- cell line development). In this study,
we proceeded to optimize the T-cell growth in the
C.BIRD culture system. We used the Jurkat cell
line to represent the human T cells and found that

the gentle mixing mode improved the growth rate
of the Jurkat cell line compared to the standard
static culture, providing an ideal cell culture
condition for the human T cells and a more
effective workflow for the development of CAR

T-cell therapy.
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Figure 1. Diagram of experiment design.

CYTENA BPS

C.BIRD™ | An Innovative Cell Culture for Human T Cells 2


https://www.cytena-bps.com/cell-line-development/

APPLICATION NOTE

Materials and methods

The Jurkat cell line of

human T lymphocyte cells, was the model used

line, an immortalized
in this study. The Jurkat cell was cultured in
RPMI 1640 medium (#10-040-CV,Corning)
supplemented with 10% FBS (#10437028, Gibco),
2 mM L-glutamine (#25-005-Cl, Corning), 10
mM HEPES (#15630080, Gibco), T mM sodium
pyruvate (#11360070,Gibco), 2,500 mg/L glucose
(#G7021, Merck) and x penicillin-streptomycin
solution(#30-002-ClI, Corning). The standard 24-
well plates (#662102, Greiner) and 96-well plates
(#0030 730.011, Eppendorf) were used for this
experiment. Comparison studies were performed
with cells cultivated in standard static culture
and C.BIRD suspension culture in a 37°C, 5% CO:
incubator environment.

Viable cell density

The initial cell concentration was 2 x 105 cells/mL
in all cell culture methods. The volume of both the
static and the C.BIRD groups was 200 puL/well
medium in a standard 96-well plate, and 1,600
puL/well medium in a standard 24-well plate. The
mixing rate was 40s/cycle with continuous mixing
mode. The total cell density, viable cell density
and cell viability were counted with an automated
cell counter (TC20, Bio-Rad) from day 3 to day 7
in triplicate.The doubling times were calculated
on day 6. Cell growth and doubling times were
compared. Data were analyzed by an unpaired t
test. The significance of P values is listed as the
following: P > 0.05 (ns), P < 0.05 (*), P < 0.01 (**),
P < 0.001 (***). Data are shown as mean + SEM.
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Figure 2. The cell growth and doubling time of 96-well C.BIRD and static culture methods in 7 days of continuous

culture. A) Viable cell density, B) viability and C) doubling time of day 6. Statistics were performed by unpaired t

test. Data are shown as mean + SEM.
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Results and discussion

The C.BIRD method provides perpendicular mixing
which
circulation of nutrients and oxygen because of the
constant flow. To evaluate if the C.BIRD method
with gentle mixing mode can improve human T-cell
growth, we conducted an experiment as shown in
Figure 1.

in multi-well plates, introduces better

In the 96-well plate scale, the average viable cell
density of cells cultured using C.BIRD's continuous
mixing (40s/cycle) reached 7.53 x 106 cells/mL on
day 7, which was 1.43-fold higher than that of the
static group (Figure 2A). The cell viability of the
96-well C.BIRD group was 89%, while the static
group was 86.3% on average (Figure 2B). From the
improvement in cell growth in the C.BIRD culture,
the doubling time of the C.BIRD culture and static
culture on day 6 were 28.32 and 31.18 hours on
average, respectively (Figure 2C). The doubling
time of the C.BIRD group was significantly shorter

Viable cell density

than that of the static group (P value < 0.0007).

In the 24-well plate culture scale, the continuous
mixing (40s/cycle) culture condition of the C.BIRD
also showed improvement in cell growth. The
average of viable cell density was 6.99 x 106 cells/
mL on day 7, which was 1.53-fold higher than
that of the static group (Figure 3A). The cell
viability of the C.BIRD group was 82.6%, while
the static group was 82.3% on average (Figure
3B). The doubling time of the C.BIRD group and
the static group were 27.92 hours and 31.44 hours,
respectively (Figure 3C). The result of cell doubling
times demonstrated that the growth rate of the
Jurkat cell was significantly improved by the 24-
well C.BIRD culture (P value <0.01).

These data show the C.BIRD culture method
T-cell
compromising cell viability in both 96-well and 24-
well systems.

can improve human growth without
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Figure 3. The cell growth and doubling time of 24-well C.BIRD and static culture methods in 7 days of continuous

culture. A) Viable cell density, B) viability and C) doubling time of day 6. Statistics were performed by unpaired T

test.
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Conclusion

These results show the C.BIRD culture improved
the culture environments in 96-well and 24-well
culture plates by increasing the cell growth rate
(higher cell density and shorter cell doubling time)
of the Jurkat cell, a human T-cell line, without
affecting cell viability. The C.BIRD method
provided an innovative way to boost human T-cell
growth. Immunotherapies, such as genetically
engineered T-cell therapy, have emerged as the
most promising areas of cancer research in
recent years. Here, our C.BIRD culture system
optimizes human T-cell culture with a higher cell
proliferation rate, potentially accelerating the
research and development process of T-cell-
related immunotherapies.

Reference

1. Wang X, Riviere I. Clinical manufacturing of
CART cells: foundation of a promising therapy.
Molecular Therapy Oncolytics. 2016; 3.
DOI:10.1038/mt0.2016.15.

2. Zhang H, Zhao P, Huang H. Engineering

better chimeric antigen receptor T cells.
ExperimentalHematology & Oncology.2020;9.
DOI:10.1186/s40164-020-00190-2.

CYTENA BPS

C.BIRD™ | An Innovative Cell Culture for Human T Cells

5


https://www.cell.com/molecular-therapy-family/oncolytics/fulltext/S2372-7705(16)30039-0?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2372770516300390%3Fshowall%3Dtrue
https://ehoonline.biomedcentral.com/articles/10.1186/s40164-020-00190-2

APPLICATION NOTE CYTE NA B PS }

A BICO COMPANY

©2023 BICO AB. All rights reserved. Duplication and/or reproduction of all or any portion
of this document without the express written consent of BICO is strictly forbidden. Nothing
contained herein shall constitute any warranty, express or implied, as to the performance of
any products described herein. Any and all warranties applicable to any products are set forth in
the applicable terms and conditions of sale accompanying the purchase of such product. BICO
provides no warranty and hereby disclaims any and all warranties as to the use of any third-
party products or protocols described herein. The use of products described herein is subject to
certain restrictions as set forth in the applicable terms and conditions of sale accompanying
the purchase of such product. BICO may refer to the products or services offered by other
companies by their brand name or company name solely for clarity and does not claim any
rights to those third-party marks or names. BICO products may be covered by one or more
patents. The use of products described herein is subject to BICO's terms and conditions of sale
and such other terms that have been agreed to in writing between BICO and user. All products
and services described herein are intended FOR RESEARCH USE ONLY and NOT FOR USE IN
DIAGNOSTIC PROCEDURES.

The use of BICO products in practicing the methods set forth herein has not been validated
by BICO, and such nonvalidated use is NOT COVERED BY BICO'S STANDARD WARRANTY,
AND BICO HEREBY DISCLAIMS ANY AND ALL WARRANTIES FOR SUCH USE. Nothing in this
document should be construed as altering, waiving or amending in any manner BICO's terms
and conditions of sale for the instruments, consumables or software mentioned, including
without limitation such terms and conditions relating to certain use restrictions, limited
license, warranty and limitation of liability, and nothing in this document shall be deemed to be
Documentation, as that term is set forth in such terms and conditions of sale. Nothing in this
document shall be construed as any representation by BICO that it currently or will at any time
in the future offer or in any way support any application set forth herein.

Edited version: August 2023 | CBS_PUB_CBIRD_App-Note-06_Digital

info@cytena-bps.com | +886 2 27206135 | www.cytena-bps.com



http://www.cytena-bps.com

