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Effect of in vitro expansion on expressions of surface receptors and anti-tumor
activity of NK cells derived from patients with esophageal cancer

Zhou Zhifeng'?, Liu Shuoyan'”, Zheng Qingfeng'”, Li Jieyu'’, Wang feng'”, Ye Yunbin'?( 1. Key Laboratory of
Translational Cancer Medicine of Fujian Province, Fuzhou 350014, Fujian, China; 2. Department of Tumor Immunology,
Fujian Provincial Tumor Hospital & Teaching Hospital of Fujian Medical University, Fuzhou 350014, Fujian, China;
3. Department of Thoracic Surgery, Fujian Provincial Tumor Hospital, Fuzhou 350014, Fujian, China )

[ Abstract ] Objective:To explore the expressions of receptors before and after NK cell amplification from patients with
esophageal cancer and its cytotoxicity to tumor cells. Methods: Peripheral blood was collected from the Fujian Provincial
Tumor Hospital, including 20 cases of esophageal cancer patients and 10 cases of healthy donors ( control group ). NK cells
were amplified by combination of IL-2 + IL-12 + IL-15 + IL-18. Cell immunophenotype and NK cell receptor expressions
(CD56", CD69 " ,NKG2D, NKp30, NKp44, NKp46, CD158b and CD159a ) were determined by flow cytometry. The cyto-
toxicity of NK cells to various tumor cell lines ( K562, Raji, Eca-109 and TE-1 ) were detected by lactate dehydrogenase
( LDH ) assay. Results: Compared with the control group, the ratio of CD3 ", CD4 “and CD4 */CD8 " T cells were signifi-
cantly lower in the peripheral blood of patients with esophageal cancer ( P <0.05 ), and the ratios of NK cells ( CD56 * ) and
regulatory T cells ( Treg ) were significantly higher ( P <0.05 ). The ratio of NK cells ( CD3 ~CD56 * ) increased up to 90%

[ EE£TH ] HagREUT E LGS B H( No. 2010Y0017,No. 200810012 ). Project supported by the Key Science Foundation of Science and
Technology Bureau of Fujian Province ( No. 2010Y0017, No. 200810012 )

[EEEA ] AREC1977 - ), 5 ARdAE A B, 2SR e 2 5 A AFSE o E-mail : 222004312@ qq. com

[ BEMEE] M#5#( Ye Yunbin, corresponding author ), E-mail : zjyunbin@ 189. cn



VR, . PRAM X ECAFAE IR % NK A1M T U 205 B LR 0 331

after being cultured in combination of IL-2 +1L-12 + IL-15 + IL-18 for 20 days. NK cell count expanded up to 1 000 times
(P <0.01). The ratios of CD3", CD4"T cells, B cells ( CD19 ), monocyte-macrophage cells (CD14 ) and regulatory T
cells ( T-reg ) were in a significant reduction 20 days after culture ( P <0.01 ), with no significant difference between the pa-
tients with esophageal cancer and the control group ( P >0.05 ). CD69 “and NK cell activating receptors ( NKG2D, NKp30,
NKp44, NKpd6 ) were significantly increased and the inhibitory receptors ( CD158b, CD159a ) were significantly decreased
(P<0.05). NK cells derived from patients with esophageal cancer showed significant increase of cytotoxicity on tumor cells
K562, Raji, Eca-109 and TE-1 after culture for 20 days compared to those before culture (169.2+5.11% vs[42.3 +
3.01%,[44.6 +3.2 1% vs [ 21.1 2.0 1% , [ 69.7 £3.9 1% vs [ 50.3 +3.5 1%, [ 67.1 4.5 1% vs [ 41.2 3.3 1%,
P <0.01 ). Conclusion: The combined cytokines of IL-2 + IL-12 + IL-15 + IL-18 can effectively expand peripheral blood NK

cells, up-regulate the expressions of activated receptor and down-regulate the expression of inhibitory receptors. The numbers

and functions of the cultured NK cells can both meet the clinical treatment needs.

[ Key words ] NK cell; activating receptor; inhibitory receptor; interleukin; tumor cell
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BRI Eca-109 \TE-1 X0 [ H FEIRL2F B 40 i e
GT-T551 85 77 3£ W F TaKaRa 23 7, i 4 1L 5 W T
Gibco 7~ #l, 40 g Bl F rthIFN-y. rhIL-1. rhIL-12.
thIL-15 .thIL-18 F CD3 B340 [ PeproTech 23],
rhIL-20% [ b 52 09 36 A= P il 25 28 Al o =X 4k
CD3-FITC . CD3-APC., CD56-PE. CD4-PE. CD8-PE .
NKG2D-APC , NKp30-APC , NKp44-APC , NKp46-APC
CD158b-PE .CD159a-PE .CD69-PE & Treg ¥:illia5] £
( CD4-Pecy5/CD25-FITC/CD127-PE )IlJ | BD Biosci-
ences 23 1), NK 4153351055 & W F 752 [ Meltenyi 23
A IR LA 2R B B2 R B R I
FEHT, FLIR I S A £ W H Roche 22, ELISA £
AT &0 3 R&D Al
1.3 NK Zmiaag ik ohik S 4

FAE SRS 50 ml, FFZEHEE, 1 300 x g B
> 10 min, BUEJZ 13 56 °C 30 min HEATAMA KRG &
FH UTTE I ZE PBS FiBe S, FH bk L 40 B 53 BS W 0 =5
5 PBMC,PBS £ 2 . IL-2 +1L-12 + IL-15 +IL-18
AT B0 K5 em® B3R, IIAS% ~10%
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AR F, IL-2( 24 50 U/ml ) IL-12 \IL-15 IL-18
(ZHRPE 2.5 ng/ml ), JEFEHANZE 2 500 ml; 5517 ~20
RIBCRANEL olyes 20 ik 1Y) 35 57 : K562\ Raji \Eca-109
A TE-1 A 10% FR4F- 35 1) RPMI 1640 55579,
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NESHAG R L.
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AR A FAZ I LA CD3 ™ CDS6 * & 11, /0 CD3 - 2.1 &% /& B 9B fe NK dm fe ey ik sh 4738

CD56* CD69* . CD3~ CD56* NKG2D* . CD3~ CD56 *
NKp30* .CD3 ~CD56 * NKp44 * .CD3~ CD56 * NKp46 * .
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*1
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FEHFAMNE M CD3* .CD4* T 4ifis &% CD4* CD8*
T 41 g HE A1) B 328 AR T it B X HEZH( P <0. 05 ), NK 4
E( CD56" ) K Treg Lk 5] B & & F X M 41
(P<0.05), £ A F IL2 + IL-12 + IL-15 +
IL-18ZH A5 MY 20 d 5, &4 B E S i b R
# CD3 ™ CD56 * NK 4l jifg Lt il 75 18 90% LA I, NK 4
KD 58 A% Hik 1 000 £5 BL EC P <0.01 ), 17
CD3*T ZHfifg.CD4" T #k L 40 . CD8 ™ T 41 g,
CD19 * B 4l .\ Treg K CD14 * S4% [ Wik 20 Jifd L. 451 %5
B P <0.01), HEEREE SEREES
NK 4z [ Je i 22 5( P >0.05 ),
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Tab. 1 Immunophenotype changes after in vitro expansion of peripheral blood NK cells from esophageal cancer patients( % )

Cell immumophenotype 0 d esophageal 0 d healthy 20 d esophageal 20 d healthy
cancer cancer
CD3* 52.13 +2.27 68.71 £3.22" 6.20 £0.21"" 5.63 £0.30%%
Cch4* 27.56 +3.36 35.32 £2.31" 2.31+0.13"" 2.21 £0.13%%
CD8* 26.23 +2.04 27.11 £2.09 5.20£0.32°" 4.81 £0.28%%
CD4*CD8 ™ 0.91 +0.12 1.30+0.13" 0.42 +0.02 0.47 +0.03
CD3~ CD56* 19.67 +3.12 13.21 £2.21" 92.30+2.70" " 93.10 £2.224%
CD3* CD56 * 1.62 +0.50 1.57 £0.42 1.310.16 1.42 £0.03
CDI19* 8.04 £2.32 7.62 +3.11 1.21+0.13%" 1.13+0.31%%
CD14* 7.08 £1.34 7.65+1.14 0.06 £0.02° " 0.07 +0.01°%
Treg * 13.22 +3.13 6.08 £2.34" 0.03 £0.02°" 0.02 £0.01%%

*P<0.05,"*P<0.01 vs 0 d esophageal cancer;““P <0.01 vs O d healthy
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2.2 4KIMEIRIE NK @ik @ R R 2k Rk
TG ARA IR T 5 NK 4 ML A9 16 fupr ik

FHZRFR( F22),0 d BFESE B E NK 0%
fbbrak CD69 Fli fb 14 5% 1A NKp46 .NKp30 .NKG2D
(2R KA T a B4t NK 4iE( P <0.05 ). {H
TEAEMESZ IR NKpdd 35 52100 010 6 45 90 10 i fa B
HEE NK MR L, H XA T4 ZH(P >
0.05). 3535 20 d B, &8 9 B Sl L NK
ANHEIE AR CD69 A AL 1 52 & NKp46 . NKp30 .
NKG2D 5 0 d Bf X L3 AR AR E LRP <
0.05 ), MMl 432 & CD158b . CD159a ¥4 A [F) 1%
FETRIE( P <0.05 ) (A &8 B3 SR Z )
TGS P>0.05), HERMIE,NK 41

TEALME 3Z /K NKpd4 K557 20 d BF TR (P <
0.05 ), HE 8w B SR AE NK 40 Mt b Jesge
2R P >0.05),
2.3 ARSFIEFIE NK 4o fe st b 5 2m L 245 4F )
LDH 7EKG I 45 50 3 3) g7, ZCH kb 20: 1R,
ANTE] K 5 NK 20 B X5 i 98 48 B Bk K562 . Raji .
Eca-109 \TE-1 H R Mg JI AR, G FRmC Bl 0 d) &
B R NK 20 598 58 ) B AR TR A NK
Yiffl, BEFRIE 20 d, B8R BE NK 4 iR GE
T 0 d EEEEE NK 40/ P <0.01 ), @R AtE
NK 2 R e S F 0 d @R AL NK 4i g
(P<0.01),[HE8 R H 5 HRAH NK 46 xF
g #2275 P >0.05 ).

F2 IMEFE NK @R EZEHHRIE % )
Tab.2 Expressions of surface receptors in NK cells after in vitro culturel % )
0d 20 d
NK cell receptor
Esophageal Healthy Esophageal Healthy
CD69 * 52.6+4.2 66.3+6.3" 97.0+3.1"" 98.1£2.3%4
NKD2D* 72.0 5.3 87.9+7.2" 95.2+3.7"" 96.2 £3.0%°
NKp30 * 26.3+2.3 35.6£5.1° 62.2+2.7"" 65.6 £3.6°°
NKp44 * 0.1+0.1 0.2+0.1 24.6 £2.2"" 23.2+1.24%
NKp46 * 42.3 +3.2 51.3+£4.3" 73.6£3.3"" 74.3 +4.244
CD158b* 79.3 £4.8 67.5+3.6" 58.2+3.0"" 57.0 £2.3%4
CD159a*” 31.2+2.3 20.3+1.67 10.3£2.17"7 9.1+1.5%%
*P<0.05,"* P<0.01 vs 0 d esophageal cancer;““ P <0.01 vs O d healthy
&3 EIMEFRIE NK @R A EMEERKREREER % )
Tab. 3 Cytotoxicity of NK cells after ir vitro culture on various tumor cell lines( % )
0d 20 d
Cell type
Esophageal Healthy Esophageal Healthy
K562 42.3+3.0 56.1+2.3" 69.2+£5.1"" 67.2 +4.5%4
Raji 21.1+2.0 33.3+2.6" 44.6 £3.2% " 46.8 £2.344
Eca-109 50.3 £3.5 59.1+2.8" 69.7+3.9"" 72.2 £3.1%%
TE-1 41.2 +3.3 55.3+3.47 67.1+4.5"" 65.2 £3.6%°

*P<0.05,"*P<0.01 vs 0 d esophageal cancer; ““P <0.01 vs 0 d healthy
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Wi 2 240 L PR A0 5 L 5 B R 1 ke, A B
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T—Fh BT A R AL A BD TL-2 IL-12 \1L-
15 IL-18 44 ), K5 3= th A9 NK 4i i RE 7] s 36 J 4l i
o VR 225K g o 40 O R U B o 5 A o) ]
FEA R 9, LA AR . L2 J&—FP 2 DR 1Y)
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2R P 38 A 2R rP o R R A A i R T
IL-12 &I AE R SR (AL HE NK 20 i 3% 17 13 M 1% 40 it
HF, AF] 1 pmol/L ¥ B 1 1L-12 5t A8 B i 14 5
NK 20 (4 2% 5 3 2, T IL-2 1 IFN-y 3 5] [7]
FERUR N 2 /D2 3 A5 0L BRI, 1L-15 5 112
A5 L2 ZRE G By 545G MR F

BN AV 2 ML Z AL, W ER RE AR AR A T NK
YU A3 5, T NK A0 A0 40 B B 15 1, nT LA™
AEREAER Y TL-18 S —Fp AR T T2 BIVEI/N
B2 A IR 7, o] L% S NK 4088 A1 T 40 j 43
TFN-y, {2 3F NK 400 i 38 5 s Ak ° 0 Bl 3% 97
I ) R 3 55 Ve P, 4 DA 40 S ek 2
S5 AR RE R P A A 4 NK 4R 1 2R, X
REW /D B S, 988 9 NK 408 CD3 ™ CD56 * ) E
%120 d B 90% LI E, NK 4i i 80h™ 38 1 000 1% LA
I

NK 4 (% 2 g B e T H 3% 1o 400 o 7 A2 A R
PPk AR P L A5 S 1A ARBIFSERE 55720 d
J& NK 40 i 1% Ak 1% 2 & ( NKG2D ., NKp30 . NKp44 |
NKp46 )¥45 AS [l 72 B L8, 306 1 32 & CD158b,
CD159a)M . . CD69 J& T C RIBEE R MK K,
J& NK AHHEAE 5 1588 52 A SR R  — 5L, T g
£ NK ZHAE AN T 20 60, 358 55 200 it 25 105 1 AR 2R M 40 i
DRy 7o A 020 AR vh R R R NK 4 i
CD69 4t Lt 5] 55 it B (4L 25 A Lt W Sk B3I, 156 A L
NK 41 M6 A AS 2, Mk L& FEBT e e i W e .
28 1L-2 \IL-12 IL-15 \IL-18 458551 J5 NK 41 i,
HZR1H CD69 43 B 3 & .

A 5T 45 75 B0 A NK 20 B R 98 RE A
AR TERAEE 537 20 d J5 28R R s At
F NK 4R B 0 3G =, B R 5 fad e it
H NK g o2 5. 4554878, NK 4% i it 2%
fitie 115 NK 4R TG fbindk CD69 M Z K% ]
AHOC, BV NK 2 i 2% 6 fe s s CD69 A {2z 4
FEARE, IR SZ AR F IR, NK 4t M0 £ 7876 41 i
MRAMTE TR

K 2R FR A A AR HCAT I8 40 M A 22 B e 1
S —EPTE” A i T ANE I NK 20 i K
AN NK 4 AR NK 4RI R IG Y7 o AY 56
Rz — ARBFFEL L2 IL-12 1L-15 . IL-18 4]
G120 d 5, NK WG fdrRil CD69 Sifi fhik sz k&
IR PRS2 AR SRR BRI, NK 4t A X & 48798 55
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