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[ Abstract ] Background and purpose: Chimeric antigen receptor T (CAR-T) cell technology has been widely used in the field of
blood tumor treatment. Lentivirus transduction is a key link in the preparation of CAR-T cells, which is closely related to the quality
of CAR-T cells. Therefore, the parameters involved in the lentivirus transduction process still need to be further optimized. This
study aimed to investigate the effects of multiplicity of infection (MOI), incubation density, activation time before transduction and
transduction system height on anti-CD30 CAR-T cells in lentiviral transduction T cells carrying CD30 antibody sequences, optimize
the transduction conditions of CAR-T cells, and improve transduction efficiency and CAR-T cells function. Methods: Different
MOJI, incubation density, activation time before transduction and transduction system height were used to optimize the transduction
of human peripheral blood-derived T cells, then proliferation capacity, transduction efficiency, cell viability and killing efficiency
in vitro of anti-CD30 CAR-T cells were detected. Results: When the MOI was 1.00, 1.50 and 3.00, the transduction efficiency and

effective cell number were significantly higher than those in the 0.00, 0.25 and 0.50 groups. When the incubation density was greater
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than 0.5X 10’ cells/mL, the incubation density had no significant effect on the transduction efficiency of T cells. The cell viability

rate of the 72 h group was lower than 80%, which was lower compared with other groups significantly, the transduction efficiency

of 24 and 48 h was significantly higher compared with the 0 h, 8 h and 16 h groups, and the expansion rate of CAR-T cells in the

48 h group was significantly higher compared with the 24 h group. The transduction efficiency and proliferation capacity of 0.16 mm

in height of transduction system were significantly higher compared with the 0.53 mm group, however, had no significant effect on

killing efficiency of CAR-T cells in vitro. Conclusion: Through the comprehensive evaluation of CAR-T cells function, the optimal

transduction conditions for lentivirus include MOI of 1.00, incubation density of 1.0X 107 cells/mL, activation before transduction

for 48 h and transduction system height of 0.16 mm.

[ Key words ] Lentiviral vectors; Anti-CD30 chimeric antigen receptor T cell; Transduction conditions
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Fig. 1 Effects of different MOI on transduction of anti-CD30 CAR-T cell

A: Transduction efficiency of anti-CD30 CAR-T cells in each MOI on day 8; B: Cell viability of anti-CD30 CAR-T cells obtained from different MOI;
C: Proliferation activity of T cell; D: Number of anti-CD30 CAR-T cells on day 16. *: P>0.05, compared with each other; **: P<<0.01, compared

with each other.



650

BE, 5 BECD30NCAR-TRIBREFHESFIFUILIAR

22 AEBEFEEXNTHCD30 CAR-THAE
SHIF

T E % R 4 52 Al 508 e B 2 (A B B
fuh 1 TR R AR, AT
5% B AN [7] A 7 4% B 0 I S R i b AT R4k
10 38 9 A AR A S R IR % BE XS T C D30
CAR-TZ I SRCR AN IAFTE A5, 25
R, FHPICD30 CAR-THIMIIER: FEES K 15
FRCEAANATE R E R RGIFEE L [
WK (24.00+8.51) %, (25.50£7.87) %.
(25.33£8.09) %AH1 (24.50£7.58) %,
P>0.05; AR (81.17£1.94) %.
(83.50£2.07) %. (83.67£2.66) %A
(80.83+3.49) %, P>0.05, KI2A. 2B . 41
JOYEFE SIS o, AR A % A 2 PTCD30
CAR-THA g Z [6] A 38 58 1 DL 22 S e e b2

>
s}

(P>0.05, F2C) ; 0.2X10"HAEF 16K
HLCD30 CAR-TH AN M E B E K F0.5X 107,
1.0X 107F12.0 X 10741 ( P<<0.05) , {H0.5X 10,
1.0X 10", 2.0X 104 Z a2 7 TG 28 X (F
2D) .

A S H A WE R T O R E %X T B
CD30 CAR-TZH M EEAE By, 25 oK,
0.5X107, 1.0X 10’4 $CD30 CAR-TJifg i £
MITEPE B T2.0X 10741 [ (46.00+£1.41) %
vs (45.00+1.41) % vs (35.50%+2.12) %,
P<0.05, K2E | . Z& LTk, ARIEFE SRR |
HMIAETS % . HiCD30 CAR-TA A 41 Mo %k e A4
RBCREE A R R T E N0.5X 107/
1.0X10~/mL, MAE=MAT %18, &kt
MOI=1.0, T # % H1.0X 10/ mLAE 8%
HSTAMR CHESEL

501 100 wox

§ | EES

S 40

5 | e -EE. X

=] >

o =

2 30 =

g B

5 I =
>

B 20| Z

g)n Q

E O

s 10

Q

=

k5

=9

0 : 7 : 7 ! 7 3 7
02x1070.5x10"1.0x 10"2.0x 10

Incubation density

D

25%x 10"
20x 10"
1.5% 10"

1.0x 10"}

CAR-T cell number

0.5x 10"

02x10"0.5x10"1.0x 10" 2.0 x 10

Incubation density

0 7 7 7 7
0.2x10"0.5x 10" 1.0x 10" 20 10

[ e-02x10"
-8 0.5x10
| - 1.0x10"

*20x10" sk

T cell number

5]
X
—_
(=
=
T

Incubation density

Lysis/%

02x10" 0.5%x 10"1.0x 1072.0 x 10’

Incubation density

E2 AEIREZEXFHCD30 CAR-THMHE S
Fig. 2 Effects of different incubation densities on transduction of anti-CD30 CAR-T

A: Transduction efficiency of anti-CD30 CAR-T cells obtained at different incubation densities; B: Cell viability of anti-CD30 CAR-T cells obtained
from different incubation densities; C: Proliferation activity of T cell; D: Number of anti-CD30 CAR-T cells on day 16; E: Lysis efficiency of different
anti-CD30 CAR-T. *: P<<0.05, compared with each other; **: P>0.05, compared with each other.
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Fig.3 Effects of different activation times on transduction of anti-CD30 CAR-T

A: Expression of CD25 and CD69 along the time in activation; B: Cell viability of anti-CD30 CAR-T at different activation times; C: Transduction
efficiency of anti-CD30 CAR-T obtained at activation times; D: Proliferation activity of CAR-T with different activation times. *: P<<0.05, compared
with each other; **: P<<0.01, compared with each other; ***: P>0.05, compared with each other.
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A: Expression level of CD25 and CD69; B: The variation of T cell size with activation time, 001, 002 and 003 represents three groups of T cells of
different origin; C: Cell viability of anti-CD30 CAR-T cells; D: Transduction efficiency of anti-CD30 CAR-T with two different activation times; E:
Proliferation activity of T cell with two different activation times. *: P>0.05, compared with each other; **: P<<0.01, compared with each other.
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