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Establishment and verification of a detection method for the cytotoxic activity of
human cascade-primed immune cell injection against non-small cell lung cancer

ZHOU Qiao', LI Meiling', CHEN Zhigang’, WANG Zhuang', SHANG Sunyulin', XU Qiuling', ZHU Yanping', ZHANG Yili'
(1. Inspection Department, Yunnan Precision Inspection Co., Ltd., Kunming 650000, Yunnan, China; 2. Clinical Sample Preparation
Department, CYTOCRAFT Biopharmaceutical Co., Ltd., Kunming 650000, Yunnan, China)

[Abstract] Objective: To create a luciferase (Luc)/ green fluorescent protein (GFP) dual-fluorescent labeled tumor cell line and
establish a detection method for the cytotoxic activity of human cascade-primed immune cell injection against non-small cell lung
cancer (NSCLC), and to conduct preliminary verification. Methods: NSCLC lines, which possessed homozygous HLA-A, HLA-B, and
HLA-C genotypes and an allelic distribution frequency higher than 2.500% were screened through high-resolution HLA typing for use
as cell models. The cell line stably expressing the green fluorescent protein (GFP) and luciferase (Luc) was obtained through infecting
the original cell line with a recombinant lentivirus that carries the GFP gene and Luc gene. This cell line was then used as the target cell.
Through co-culturing effector cells and target cells as well as optimizing parameters including the pretreatment steps of target cells,
co-culture duration, and effector-to-target proportion, a detection method for the cytotoxic activity of human cascade-primed immune
cell injection against NSCLC was established, Subsequently, both the specificity and precision of this method were thoroughly verified.
Results: Through high-resolution HLA typing, the non-small cell lung cancer cell line HCC827 harboring high-frequency alleles
HLA-A11:01:01 (20.893%), HLA-B52:01: 01 (2.991%), and HLA-C*12:02: 02 (3.139%) was successfully selected as the cellular
model. The HCC827 cell line with GFP and Luc dual fluorescence labeling was successfully constructed using a lentiviral vector, with a
96% GFP-positive rate. The titer of the recombinant lentivirus was 1.83 x 107 TU/mL. Significant differences in the cytotoxic activity

were observed among groups with effector-to-target (E: T) ratios of 5:1, 10:1, 15: 1, and 20: 1 (P < 0.05), and the cytotoxic activity
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increased significantly with prolonged co-culture duration (P < 0.000 1). After comprehensive evaluation, the optimal parameters were

determined as an effector-to-target (E: T) ratio of 10:1 and a co-culture duration of 72 h. Methodological verification demonstrated that
the established method exhibited strong specificity, with a coefficient of variation of 0.80% - 1.86% for repeatability and 1.00% - 1.58%

for precision. Furthermore, no significant differences were observed via variance analysis (P > 0.05), confirming good repeatability of

the method. Conclusion: A detection method for the cytotoxic activity of human cascade-primed immune cell injection against NSCLC

has been successfully established and verified. This method might help human cascade-primed immune cell injection play an important

role in the effectiveness evaluation of cellular immunotherapy.

[Key words] human cascade-primed immune cell injection; non-small cell lung cancer (NSCLC); luciferase; green fluorescent

protein (GFP) ; cytotoxic activity ; establishment of method; verification of method
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Lk 2 932403 96.58 +2.29

ek 92.7+0.4 96.44 +5.71
(=!

#ek 2 92.5+0.7 90.43 +4.34

F4 M AERBUE R EASIA S A TR E N E
IR 0 25 P A 4

ERE 0h 4h
s ik
E/°C WEER% A% WEERY% A%

#Hk1 928+1.1 9753+1.85 91.0+1.4 94.66+2.51
5+3
#X2 91.0+£0.7 98.82+239 88.7+0.7 97.90+3.65

k1 928+1.1 9753+1.85 87.8+0.7 9837+1.15
23+2
#HK2 91.0+0.7 9882+239 87.5+0.6 99.90+3.78
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PRI (1) 5 7E 6 55 55 22 P IR 2R 1 PR A1) 5 LA e A i
g0 i B8 T FU R S P BATDA B i vk
Calcein-AM"" CytoTox-Glo 7" %1 FH 4 i P4 il 4+ E
PRI 5 TE =, AR 58 6 8 5 B
LB s PR, BLAR 2 GAE A5 B mT DL AR
SRR AR L RS 4 N R RV PR AN ], HOJG VA AR
W 2850 S A L 1 1 R R T B s R AN M . il
R LB 3 (LDH B 80" G3PDH £ AK VAP
R 5 ] B R, e IR I TE 2 X 43 RN 4
i S BE AU FE T o a0 A A A JE T 0 A A 1 R B
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RS 5 AR, S T G 92 4 PR R A1) 9 R A R 4T AR ) B
AT RS BIREUA IR B 28 Qe BHAEAE R4 e 1 45
A M AR 7 925 B0 U A 122, SIZ A 441 i 40 A (real-
time cell analysis, RTCA) £ 2 T R BHBTH A , 78
B A Y M T R 77 25 48 R IR N SRR, 24 41 B TE R
MR AE K VIE RS I BOE SR TSRS R AR AL
I, 2 5] kI H AR 2 ) F R (R BT . R Ot i 30
52 IR R 48 R P B = 058 F R840 B Al I R
ARG B RE LB R R R, BAXERFEM & 5™

A TR FH AR AL ) B A 1R 0076 4R 5 2
5, 8IS HLA = 5 9% 57 2L 9% i HLA-A B C 7 550
RUR2AG T B S R A N o A SR = T
2.500% [¥7 I8 24 B 55 A A 4 o S 40, A FH L%
JebricBEAM . BT 3RAF T — kAR E R I8 GFP. Luc
IHCCS27 41 . HJRHE N Luc 7 ATPBE 55 1 A
SAATEMEAE T, RIS M L5 e 2 AL AL B 1
¢ N2 IR I N 560 nm A2 A A et %K
JerldE I R R G AT E . GFP 7E 488 nm
MIBOR 6 T 2 R SR, F e i = A 7 2
ININASMA R . — J7 @ Lt R 21 5 s a4
GFP ¢ 6o & , Al B H 2 sh A o 82 R/ 5 15 i, N
JiR B AL A B AT S AR B RL s 55— 5 T, R
N R W5 38 i A A 2 % &R Gkl Luce
RLU, FiiF 8 R AP R0 T 80E ke £
W75 R 3 YT

AW TR R IR AR R IR R e N U
175 6928 4 L 1) 50 %o S/ 4 s 0 7 A 9 A
MITESHON AR 1001368598 72 he @I %
Ja 1 % O S B IR 4 SR R B RN A TG R
ANFHE GFP J Luc £, H s s #8480 i 1) 2% 45 7%
o BT ERGE SN TR % R ETNE.
BRI T S hn e A R AR K I R
EE % VRGN . )5, AR S BT
M D5 T S S AT G % R A 6 AN B R TR IR AE 2~
25 °CHA7TH 4 hATYORFF = 28 2 i 4 A 2 14 19 N B X
WO oI AN, R 05T R IR R 7

gr b, A g E i B 2H 1% s B 2K G HCC827 4H
Ji, IR A 5 HE 3R IE Luc M1 GFP [ #0240 Jfa , Jf 7
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AN T 92 1% 07 5 B R B AT AL | B 25 0 22
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