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Screening of granulocytes with cancer Kkilling activity and their in vitro anti-tumor effects
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[Abstract] Objective To explore the screening method for granulocytes with cancer killing activity (CKA) and to observe

their in vitro anti-tumor effects. Methods (1) Anti-coagulated peripheral whole blood samples were collected from 21 healthy
volunteers and were co-cultured with human lung cancer cell line A549. The proliferation activity of cancer cells was observed to
screen granulocytes with CKA. (2) The screened granulocytes with CKA was used to treat various tumor cells, CCK-8 method
was used to examine the vitality of tumor cells, and the cell apoptosis was detected by Annexin V-FITC Apoptosis Detection
Kit [[. (3) The cancer cells were co-cultured using direct contact, Transwell and conditioned medium, and the effects of the
three methods on the anti-tumor effect of CKA granulocytes were observed. Results (1) Six granulocyte clones showed
noticeable inhibitory effect against A549 cells, and clone 3 had the most potent effect and was marked as CKA granulocyte. (2)
The screened CKA granulocytes not only had noticeable inhibitory effects against A549, HepG2 and Hel.a cells, but also
promoted their apoptosis. (3) The order of the inhibitory efficiencies for the three culture methods from strong to weak was:
direct contact > Transwell > conditioned medium. Conclusion = CKA granulocytes have noticeable inhibitory effect against
some cancer cells, which might be associated with their contact mode with the cancer cells.
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Tab 1 CCK-8 screening of CKA granulocytes
n=3, r+s, Dyso

Culture time

Cell 24 h 48 h

A549 0.84740. 159 .545+0. 160
Granulocyte 1-A549 0.81140. 100 .486+0.117
Granulocyte 2-A549 0.61240.101 .330£0. 207
Granulocyte 3-A549 0.56340. 056" .901+0. 110" *
Granulocyte 4-A549 0.62640.089 .032+0.212"
Granulocyte 5-A549 0.72540.101 .275+0.172
Granulocyte 6-A549 0.67840. 150 .375+0.166
Granulocyte 7-A549 0.74840. 134 .29040. 155
Granulocyte 8-A549 0.64840.077 L4794+0.113
Granulocyte 9-A549 0.52240.077"* .120+£0. 204~
Granulocyte 10-A549 0.68740.082 .358+£0.177

Granulocyte 11-A549
Granulocyte 12-A549

0.50640.094 "
0
Granulocyte 13-A549 0.64740.091
0
0
0

. 74840.072

.89740.166" "
.3574+0.174
.08140.176"
.301+£0. 162
.5254+0. 107
.44040.198

Granulocyte 14-A549 .740+0. 109
.71040. 097
. 64940. 140

Granulocyte 15-A549
Granulocyte 16-A549
Granulocyte 17-A549 0.54340.081*
Granulocyte 18-A549 0.7294+0. 101
Granulocyte 19-A549 0.64540. 130
Granulocyte 20-A549 0.58740.112
Granulocyte 21-A549 0.73040. 143

.78040.184 "~
.35940. 209
.54740.082
.397+0.218
.41440.123
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*P<C0.05, ** P<C0.01 vs A549 cells cultured alone at the

same time point

2.2 CKA #20 JoR SN 47 B 8 7 b A m)
2.2.1 CKA f 20 i 37 % & B & 20 4 & M A 0
P 3 2 CKA RN, ¥ ISR B b 1 43 31 5 16

BN A AN 6] R VR Y6 b R Al i 3k B 5% 48 h,
CCK-8 #6100 210 fig 384 78 0% 1 . A6 DU 45 2% (3R 2) R .
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MM T, K2R (/D @R . CKA R 40 il fig
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Tab 2 CCK-8 detection of suppression effect of CKA granulocytes against different tumor cells

n=3, xxs, Diso

Ratio of CKA granulocytes and target cells

Cell -
0:1 100 = 1 200 : 1 500 : 1
MRC-5 1.518+0. 387 1.385+0. 194 1.369+0. 243 1.323+0. 169
A549 2.12440. 269 1.5204+0. 103" 1.239+0. 262" 1.051+0. 277~
HepG2 1.811+0.120 1.333+0.271~ 1.2474+0. 185" 1.2104+0. 2457
Hel.a 2.30540. 303 1.485+0.199" 1.51140. 147" 1.445+0. 103"
BGC-823 1.547+0.083 1.341+0. 189 1.585+0. 258 1.507+0. 256
LoVo 1.5774+0. 108 1.54940. 212 1.471+0. 281 1.543+0. 215
MDA-MB-453 1.844+0.171 1.695+0. 212 1.74740. 095 1.681+0.063
*P<C0.05, ** P<C0.01 vs target cells cultured alone (0 : 1)
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Fig 1 Influence of CKA granulocytes on tumor cell apoptosis by flow cytometry
A: A549; B: HepG2; C: Hela. * P<C0.05, * * P<C0.01 vs tumor cells cultured alone (0 : 1), n=3, 7+
3.0 O Cultured alone 2.51 251
@ Direct contact -L
2.5 F M Transwell 20} -L
M Conditioned medium ) * *
*
s} q s}
B C
6 12 24 48 6 12 24 48 6 12 24 48
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B 2 CCK-8 il 3 Fiab3E 70T CKA i 20 A X B 988 £ B 34 58 B =2 )
Fig 2 CCK-8 detection of influence of CKA granulocytes on tumor cells treated by three ways

A: A549; B: HepG2; C: Hela. * P<<0.05, *~*
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