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Study on NK cell culture and killing efficiency of prostate cancer cells
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[Abstract] Objective To establish an efficient method of NK cell expansion and culture in vitro. The effectiveness
of NK cells in killing three prostate cancer (PCa) cell lines was tested to evaluate its feasibility in the later treatment of
PCa, which laid a foundation for the application of adoptive NK cell transfusion for PCa. Methods The NK cells were cul-
tured by inducing and amplifying PBMCs with cytokines, and the proportion and amplification of NK cells were detected by flow
cytometry. The efficiency and effect-target ratio of NK cells against three prostate cancer cell lines PC3, LNCaP and DU145
were measured by CCK8 method. Results The NK cells were successfully amplified. After PBMCs induction, NK cells were
amplified from the initial 10. 97 % £3. 28% to more than 83.20% 48. 54% , and the total number of cells was (251. 66+19.
05) times. The amplification factor of NK cells was (1940. 17+402. 22). The killing rate of NK cells to the three kinds of tar-
get cells was significantly different (P<C0.01). The killing efficiency of NK cells against LNCaP was greater than that against
DU145. It has no killing effect on PC3, but promotes its growth. The highest killing efficiency of NK cells against prostate
cancer cells were LNCaP 92. 03% 49. 95% , DU145 72, 40% 8. 30% and PC3 26. 69 % 410. 56 % , respectively. Conclusion
The proliferation of PBMCs induced by cytokines can obtain high purity and sufficient number of NK cells, which lays a founda-
tion for the clinical application of NK cells. The killing rate of NK cells to the three prostate cancer cells was significantly differ-
ent, which provided a direction for further research to explore the causes and mechanism of action.
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A% I J5 (Prostate cancer, PCa) 42 i 35 2 4F 5B
{8 DL IR 2 — , OF HL 7R 3R A 0 R AR T
B A M A% VA YT (Cell immunotherapy, CIT)
FERPEIRIT I —FF L, UG F 20 22 70 424X, 1997 4F
36 B 25 B B R (Food and drug adminis-
tration, FDA) L IE 2040 A 55 [ 245 fh vk B 32 I
CIT J5t B RE A N 1 40 b 98 B 8 4 i R 4R I, 285
PO 35 297 14 5 Tl 4 R, DARE o N IR R g,
WA P 69 B . NK 40 i (Natural killer cell)
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B, ORWFFEE T T — A IREE 5 L R NK 4 i
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B 4l B A e Bl R, T O NK 40 A 2 4k 4
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BT PCa AT AT, b I NK 41 i 23 4k 9] 43 36 97
PCa 5% 25 5 BL Al
1 #E5H&E
1.1 SEspiel PCa ZHffi#k PC3.LNCaP.DU145 I
Ao E B BE L 4 T VIVO™ 15 Ky % Sk
DMEM & 88 15 38 5L 1640 35 3% 55 J1A 42 1l 7 (Fetal
bovine serum, FBS) | i fiff . 4 B2 £ 2% v (PBS) (3£
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1.3.1 PCaZiffitkry3zs%  PCa 40tk PC3 ()1 57
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HR AN L ST BRI 37 CC oK s, PR R B, 4l
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JIE b FEE B0 4 S PBMCs A FH AT 28 494 R 1ML 4% i L
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18 1 7E Ficoll b J2 M A ML 5 767K 7% 3k B0 Hl b 2
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FEAHE 2 RS2 006 0 FH 3 S 2% 0 o ol K 2 L B
BZE 13 15 mL B.08 MK EE T 56 CKIBH
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1.3.3 NK 4Ty 1  ODay0o #. %%
PBMCs 4 g% R 1.5 M/mL, A B IME 10% ,
IL-2 1 000 IU/mL,IL-7 10 ng/mL,IL-15 50 ng/mlL,
IL-18 10 ng/mL,IL-21 50 ng/mL,OKT3 10 ng/mL.
Anti-CD16 10 ng/mL,90% VIVO™15 5537 55 3 40
JH L 20 4 Rl <<, 5 M/mL, % B it K2 NK &
KA 37 C.5% CO2 #i =M P i 5% . @Day3 b
VR« A BT, R R A 0 R T 5 3R R RO Y A
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O Day14 YAk « i 2 40 ARSI 45 5 L G4 Je BOIR 20 i
13,4 JmaXHi MRl S 9 hric ik 17 i =24
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B0 5 min, I A 50 ul PBS 5% B F 40
20 uL CD3-FITC 1 20 ul. CD56-PE, 4 °C # {4 4
30 min, PBS ¥k )5 i =X 40 M A 2 A A, 5
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0.5:1,2:1.,5:1,10:1,15:1,20: 1AL G0 40 AH L , 4% 5
Y2 IR 22 S ST F 7 L (P >0, 05), H 5 2% 1
0. 1+ 1524 AH b 22 57 W 3% (P <C0. 05) (& 1~2);NK
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Figure 1 Results of NK cell culture
T AL CSMNE 4 B PBMCs(50 ) ;B NK AU 1 3~4 d J5 B4R (50 ) ;C. NK 1Y 1 10~14 d(50 %) ; D. £ Il PBMCs ' NK 41 jf2
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CD56-PE) s G. AU 4™ 1 55 3% J5 NK 41 M0 b 9] B 38 5 10 A0 M3 5 HL 9 B 85 3% 5 NK40M0 b 49 5 5 i 09 B 1 BB AT A 1gG-FITC L 7 85 55 )5 NK

20 i b 5] % 5E CD3~ CD56 (CD3-FITC,CD56-PE) ,

LNCap 40l 21488 T PCa i i 40 g 27 K H: B 40
AL RE BRI L AR 2 25 S 30 B B R AR P 9 PCa Y
B FERRAE . LNCap 20 M5 i 43 206 8 11 910 IR 45 52 2 bt
JE (CPSA) L T FF 5 F (PSA 2 718 Sy b 84 2544 6 1 ol L
Wi, DU145 40 5 40 1 72 B AIG. oh k3 %
KA PCa 41 . HLAT 38 K A0 5% RS VS BE L Bt = P9 R Pk
B e R 2 Ry B, DUL45S LAy W7 25 i 51) B
B S EPUR (FPSA) S 3, 1 TH = A9 fPSA R 245 I 3%
R AR L B 9 AE7E Y . PC3 40 & o b R AR
h e R AR PCa 400, AS & N TR M 4 I i R

ZAR, B AR B R W EE L w TR
HPUALAY PCa BRI . ASHIE 53 25 51 7 200 400 ifg
NK 40 il % 3 Fft #2840 Jid A9 4% 0 3 22 5 i 3% (P <<
0.01), A5 05 %85 il & B AR 43 51 9 LNCaP 40 i .
DU145 401, PC3 40 il ; If HLXF T PC3 40 T, B & 2K
B LG A3 OB R PR T SR 2 AR K OCR
P o 180 . A B 58 i % DLAE BF 55 ORI A
HL K BUAE Y s R v Oy L PC3 41, DUL45 4
M 2 9 R R B M A B IR 98 (Castration resistant Pros-
tate Cancer, CRPC), T LNCaP 2 it 2 i 25 #8088 P wi



B\ERESF 2023 F 11 A % 35 %% 11 #  Med J West China, November 2023, Vol. 35,No. 11 « 1581 -

LNCaP

NK R
A A%
SR

DU145 PC3

B2 S4A NK X #8401 LNCaP.DU145 . PC3 ZERSBLL 5 10: IR IR 15 E
Figure 2 Killing of effector cells NK on target cells LNCaP, DU145 and PC3 at an effect-target ratio of 10:1
TE: AR ETIY LNcap 20/ (50 ) s B. i i () DU145 46 {3 (50 X 5 C. AR B fiT 19 PC3 4 A (50 <) 3 D. NK 4 /il 5 LNcap 40 fiif 3£ 5 3% 24 h J5 (50
X5 E.NK 415 DU145 4 3 553% 24 h 5 (50 X)) s F. NK 4l 55 PC3 AL IE T35 24 h J5 (50X, M1 AB.C R [al FLAR ML . B7 85 2 A [

PRI 5 55 9 A R
(%) LNCaP mDU145 ®PC3
200
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ol - -. [ [ 0 |
-100 I I I I
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0.1:1 0.5:1 101 201 501 101 1511 2021
3 NK Zifaxt #8408 LNCaP . DU145 PC3 M {5 &
Figure 3 Killing rate of NK cells kill target cells LNCaP, DU245 and PC3
% 1 NK 43t S840 LNCaP DU145 . PC3 I RHF R (x £5,%)
Table 1 Killing rate of NK cells Kkill target cells LNCaP, DU145 and PC3
i H 0.1:1 0.5:1 1:1 2:1 5:1 10:1 15:1 20:1
LNCaP  53.3744.07 85.94%+9.50 92.0349.95 91.37+6.06 90.9145.23 87.27+3.85 83.60+2.55 90.15+7.94

DU145  14.69+£5.68 19.5944.60 27.8344.25 41.57+£7.25

70.63£0. 40 72.40+£8.30 60.76£7.68 48.26+6.28

PC3 26.69410.56 0.9949.25 —29.25+9.66 —53.28413.13 —92.50+£6.43 —110.99411.06 —145.79+14.08 —193.74+12.53

5| 1% 98 ( Metastatic hormone-sensitive prostate can-
cerm,mHSPC) , A4 NK 4% LNCaP A9 & 145 5L
RGF X PC3 40 M T J6 A 475 17 B fe g H R
K7 ATRERIALE E NK 40 %5 mHSPC 340 ROCR 4 1M
XHF CRPC AR Z R 2R MM, PC3 5

DU145 ¥ R A% 55 4k e = AR M Y PCa 4l i, ¥ B
1R W e L = D9 TR 0 I R 2 IR 5k, B[]
B A 4 AR K R CK5 Ml CK8/18; 1 PC3 5 LN-
CaP #R I N I H 40 fa g5 v | 3 2 38 E-cadherin, A 3£
ik Vimentin, KAk, B PC3 40 g A 3 35 B 4 &Y P53
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%2 NKA7ERE I LL B 3 LNCaP SRR R G5 EHE
Table 2 The Kkilling rates of NK to LNCaP target cells at different effect-targe

TH
LNCaP B3 n
1 2
0.1:1 6 53.376 7
151 6 83.605 0
0.5:1 6 85.946 7
| 10 :1 6 87.271 7
Student-Newman-Keuls
X anb 20 =1 6 90.151 7
EyEFie 0
51 6 90.911 7
21 6 91.373 3
1:1 6 92.030 0
2 1. 000 0.323
®3 NKHAMAERELEILE I DUI4S SBABMRGES A
Table 3  The killing rates of NK to DU145 target cells at different effect-targe
T4
DU145 [ n
1 2 3 4 5
0.1:1 6 14.698 3
0.5:1 6 19.598 3
1:1 6 27.8350
2:1 6 41.5717
Student-Newman-Keuls
b 20:1 6 48.263 3
SRS Al
15:1 6 60.763 3
5:1 6 70.638 3
10:1 6 72.408 3
5k 0.168 1.000 0. 062 1. 000 0.615
R4 NKAMERELELILE PCI BAMM ARG RS A
Table 4 The Kkilling rates of NK to PC3 target cells at different effect-targe
TE
PC3 RS n
1 2 3 4 5 6 7 8
20:1 6 —193.743 3
15:1 6 —145.796 7
10:1 6 —110.993 3
Student-
Newman- 5:1 6 —92.5050
Keuls _
55 2:1 6 —53.288 3
ZE 141 6 —29.250 0
Ltﬁd.)
0.5:1 6 0.995 0
0.1:1 6 26.696 7
i 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000

FE AL DUL45 il LNCaP 41 jg 35 7] 3% 35 B A4 & P53
EEAN IR LB PC3 IR 5 5 4h i kk PCa 41
RIANRE Z AL, SR, P53 K2 AR By 4 9 5L R 2z
—, H AR 25 T BURA W DD AE Yk 2k [ I 3R AT B
(4 B0 VB8 s A BFF FEUE W] 3R 38 B A= Y P53 JE DA A b g
20 X R LAY A SRR R TR R GA B AR A Po3 S
F B 2 o A AR BF 9 P NK 4 A2 adE PC3
MR AR, W REE H PC3 4l R A KB
AR P53 R A s BT AE S H PC3 4 & 1 RE K
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