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Effects of target cell overexpression of IL-15, 4-1BBL and IL-18 combine with
IL-2 on NK cell activation and cytotoxicity during ex vivo expansion

Ye Linjie', Huang Qingsheng', Li Qi', Zhang Mingjie', Ma Xudong’, Yang Hui', Shi Junling'( 1. Shaanxi Province
Key Laboratory for Space Biosciences & Biotechnology, College of Life Sciences, Northwestern Polytechnic University,
Xi’ an 710072, Shaanxi, China; 2. Department of Hematology, Fujian Medical University-Affiliated Zhangzhou Hospital
Zhangzhou 363000, Fujian, China )

[ Abstract ] Objective: To evaluate the effects of K562 cells overexpression of IL-15, 4-1BBL and IL-18 combined with
IL-2 ex vivo expansion on NK cell activation and cytotoxicity. Methods: K562 cells were engineered to overexpress 1L-15,
4-1BBL and IL-18 on the cell membrane. Peripheral blood mononuclear cells ( PBMCs ) were prepared from venous blood
collected from both healthy volunteers and cancer patients. NK cells were purified from PBMCs and expanded ex vivo by
co-culture with engineered K562 cells in the presence of IL-2 and/or Hsp70 peptide ( TKD ) for 21 days. The purity and
surface marker expression of the expanded NK cells were analyzed by flow cytometry. The cytotoxicity and antibody-de-
pendent cell-mediated cytotoxicity ( ADCC ) of the expanded NK cells were assessed by a Cell Counting Ki-8-based colori-
metric assay. Results: In the cell preparations from healthy subjects, ex vivo expansion for 3 weeks by co-culture with en-
gineered K562 cells in the presence of 11.-2 and/or TKD increased the purity of NK cells to ( 93 £3 )% , increased the
proportion of cells expressing killer activation receptors, NKG2D, CD94, NKp46, NKp30, and NKp44, by 60% , 40% ,
20% , 40% , and 63% respectively with no effect on the proportion of cells expressing inhibitory receptors ( CD158b,
NKB1 and NKAT2 ), increased the ADCC by 32% , and increased the cytotoxicity against K562, A549, 7721, MCF
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tumor cells by 19% , 29% , 26% and 28% respectively. In the cell preparations from cancer patients, ex vivo expansion

induce the percentage of NK cells increase to ( 90.0 = 8.0 )% and the cytotoxicity against K562 cells by 17% . Conclu-

sion: Co-culture with engineered K562 cells overexpressing IL-15, 4-1BBL and IL-18 in the presence of IL-2 and/or TKD

may offer an effective approach to expand the NK cell population ex vivo and enhance the NK cell cytotoxicity.
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Fig. 1 Purity of NK cells of healthy volunteers amplified

in a new way analyzed by flow cytometry
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Fig. 2 Receptors expression of NK cells before and after new method expansion( n =8,x x5 )

A': Positive rate of NK cells active receptors before and after expansion;

B: Positive rate of NK cells inhibitive receptors before and after expansion
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P2XT {EACHE UMD . 35 AL R A A 3 WA B9 11— B4 AL IH 1 CXCLL \MCP1 45 fh rh Pk 40 A B A% 48 i, 32 i 2

JARAE o

2012 4F: Hiroshi Kiyon ZHZIRMIZH K& I, #£ TNBS -/ NR A 40 7 ATP 3l i P2X7 1% AL AL K 20 M e i 4% 1 & 2R

TRE T EXEEMEM. R A B G: K

NERAMMAR TR P2XT . B IG5 3 T 4R S8

WM T AR S5 R 2 ) A R 2 R o 3 P2XT SR T B Ik v 1
R N2 SR BIRE R AR I 3k P2XT o

A58 485 16 W 1015 BE I VR AE R4 o BMMS )7 St A B8R 26 AE KA M Y KitW-sh/ W-sh /NERZ R, & B T HE 5 B9 AE K
YA P2XT 435 B B AR, DA K IR SR RAR T P2XT7 B33 . BIFST 3 BEmi 0B T KM /N IR0 e Pk ) i 2T 4 4 i, 4

M5 BMMS 2

PR FH T AE R AHE P2XT 1Y3RIA

Xof Bz 1 FEF Ak 4 I AN K M B A AR M AT B R Rk 1 1 25

EHETR A5 BT e 40 I 1 57 £ BMMS EF’ P2XT7 [RIAM IR — EURE B2 IRRAT e 20 i AL B 5%
PR rp RBRECE B K T AR AR, P2XT BRIKTT IR T o o i

3 Transwell 55321 2, UEBH Bz Bk B £F 24 20 Jfd 230 16 T 3

ST, K BIRZ Bk A A 1B i 25 1A A R R A B Cyp26bl

( A (a 3R PASO W) TR IR AL L )o Cyp26b1 B HI77] Liarozole( FIBTIE )R %A1 2 15 K JHk BT 44 4T At 355 37 9 HES DK 40

Ik P2XT7; 4N RA B, FIAERR(R #F AL K40 AR5 P2XT

It Cyp26b1 B i 45 il RA ¥R B SR A B R4 AE P2X7 B33k

PR RA o] LUGEE /DS BRUBZ RN A0 b 5 26 38 P2XT, 55/ U IR R AE B9 TE B, M liarozole B, RA 3755 1 J2 98 & BH
JNEE . BRI AE KA AY /N BT P2XT BRFE/NRZE IR RA BB R TE M. Rk, P2X7 76 RA BSA/NFUZ R P& T

ERELEAEH .

B L S AN D AR HE ik, B SR TR 47 T UK BB BB IR A o S AR ) AR DT I8 T B UK e
JOR 2 TAT A7 JEL B A 0k T RA 75 5 B4 B SR 7 ), Gl 3 TLR2 37 1 G 03 240 MM, 18 S 240 6 I Hat O B B K

58 HE— 2R, 2
4 RA 1Y

WRETE R, T LS AR , AP0 TR IR IR o LL3T7 KB, LL37 JIKBeAt o P2X7 #955 — AN iA, '? ATP  [a I AL HE A0 M

BN BTG R T B R nC T 24 240 38 o 400 o) S A 200 1 95 P A 4 £ B IR AR 355 A B 2
AR IGEEZR A SN BIR AT , 1230 o AR B T ke
[ ZE0 ek, X458 % . Kurashima Y, Amiya T, Fujisawa K, et al. Immunity, 2014, 40( 1) :
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