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i tth ZE K 42 B 2 B bk B2 968 40 B DK% B 0 R R NK A Ra b9 R 15 R E &
TR, RARTE, AL RBH ,HE L, Ak, I R(FHRIMNKF WEMEER i F; A d #M0 450003 )

[ E] 86 WS IERARTH 2G9N B A1 A I ELI% A0 A 0 NK 413 %5 U A28 Ak R4 AR AL . é& 220
g/ ml HLFEKHA dexamethasone, DXM )i T B Ak L% 41 i 2R SU-DHL-4( fRIFR SU 4i i ) % AR i 245 , #8257 2 24 1t 245 40 g R
SU/DXM. JaCAm MR o3 filt i A AM A M NK 20 M6, S =04 AR AL L 20: 185, NK 4 %] SU F1 SU/DXM 41 i i) A 475K
N SEZEYE R PCR AU SU F1 SU/DXM 40 3R 1l NK 4HARIE fh 1 32 445 soluble NK group 2 member D, NKG2D )ECIASERE] AV
P MHC 1 264> 745 A/B( MHC class [ chain-related molecules A/B, MICA/B )} A\ ULI16 4545 % 1( ULI6 binding protein,
ULBP)1 .2 3 IIFRiE, 4 F RN 22525400 %R SU/DXM. 5 SU 4 HIAH [, SU/DXM 4 Jifg % NK 20 g % 15 0 BUk i
WL L SU 4R A ( 11, 38 +3. 51 )% , SU/DXM 4 Jifd J9( 3. 57 £4.22 )% , P <0.05 ], 4 ifd 72 i NKG2D B #4 5 [] MICA
MICB .ULBP2 mRNA &3k H 4% SU 408435129 1.014 £0. 121 .1. 009 +0.092.0. 993 +0. 108,SU/DXM 4l 43514 0. 017 =
0.006.0. 682 +0.063.0.773 £0.066,P <0.05 B P <0.01 ), £ ¥ : HiZEKMAEHES B AWK ER SU AL 4 22Tz, £
2Tt 2 SU/DXM 4 REASHEHT NK IR AY 28405, FEHLHI nT g5 NKG2D F i FE Rl Feih & T BEA 6
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Mechanism of dexamethasone-resistant B-cell lymphoma cells escaping cytotoxic-
ity of allogeneic NK cells

XIE Ning, ZHOU Jian, SONG Yong-ping, GAO Quan-li, ZHANG Yan-li, FU Yue-wen, FANG Bai-jun, WEI Xu-dong
( Department of Hematology, Tumor Hospital Affiliated to Zhengzhou University, Zhengzhou 450003, Henan, China )

[ Abstract ] Objective: To observe the change of cytotoxicity of NK cells on dexamethasone-resistant B-cell lymphoma
cells, and study its mechanism. Methods: 20 pg/ml dexamethasone ( DXM ) was added to induce DXM-resistance B
lymphoma SU-DHLA4 cells ( SU cells ). The multidrug resistance of SU cells was named SU-DXM cells. NK cells, sorted
by flow cytometry was chosen as an effector, and the cytotoxicity of NK cells on SU and SU/DXM cells was analyzed
through flow cytometry at E: T was 20: 1. Real-time PCR was used to detect the gene expression of MHC class [ chain-re-
lated molecules A/B ( MICA/B ), ULl16 binding protein ( ULBP )1, ULBP2 and ULBP3 in both SU and SU/DXM cells.
Results: After DXM treatment, the SU/DXM cells were established as a multi-drug-resistant cell line. Compared to SU
cells, the cytotoyxicity sensitivity of NK cells on SU/DXM cells was obviously down-regulated ([ 3.57 +4.22 1% wvs
[11.38 £3.51 ]% , P<0.05), and the expressions of NKG2D ligand genes MICA, MICB and ULBP2 were statistically
lower in SU/DXM cells ( MICA: 0.017 £0.006, MICB: 0.682 +0.063, and ULBP: 20.773 +0.066 ) than those in SU
cells ( MICA: 1.014 £0. 121, MICB: 1.009 +0.092, and ULBP2: 0.993 £0.108, P <0.05, P <0.01 ). Conclu-
sion: Devamethasone has the ability to induce SU cells to multi-drug-resistant cells, SU/DXM cells, which resist the cyto-
toxicity mediated by NK cells, and the low gene expression of NKG2D ligands could be one important cause.
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i S B PR 3 i 40 e R A A 01 1] 25 1 1Y
L, B 4 EL IR R T RY Im R RCA T AR KA
AR T SR BT 250 B 20 bk B8 VR 7 28R —
BEHERASTRAR 24 %) bR 20 A UK 2 2 A 7Y
A7 2 AN BURR T HX R B8 A i i A7 25
ANHUR, B 77 A 2 25 T 25 ( multidrug resistance,
MDR ) B9 B, e S 5 TR a4 RS
[l R SR NK A 280 S B RS AR S, — D THI R
KA PTTE F9( graft-versus-host disease, GVHD )
(0 & A 3, Ty — 7 THRE B8 /v 5 #% A W) BT L
( graft-versus-leukemia, GVL AN , 5493 1 I35 40 fd
WAL A 30 o AR S 3 3 AR A7 S A S T 245 e e 4
M ZR WS R P 544 NK 40 % it 245 56T 25 B 410
FELIAR L9080 8 A i 4, IR FL AT BE A ML)

1 MR

1.1 & 53X A]

RPMI 1640 153534 Hyclone 23 77 i , i 25 1ML
TH( fetal calf serum, FCS ) A ATM P23 23 7 7= 5.
i ZEKHA( dexamethasone , DXM ) Ay K24\l 23 7] 77
i, 222 H A2 adriamycin, ADM ) A 1L 7R 55 6 il 24 7=
i, B I 7 ( eytosine arabinoside, Ara-c ) A7 Ho A1 i)
Pharmacia & Upjohn N. V./S. A A28 KA
( vepeside, Vp-16 ) Ay 24 42 A1 =5 T+ A 245 4 BR A
Al ZE € ] A WE R B ( lasparaginase , L-asp ) A
YLoEE 25 ) 7 i, — 3R A dimethyl sulfox-
ide, DMSO ) 2[5 Sigma 23 ] 7 ity , IR
TE 2 £ 3% HAWE WV 2 5 ( 5, 6-carboxyfluorescein diace-
tate succinimidyl ester, CFSE ), — H 3 O 20 s 5[ 3-
(4,5 )-dimethylthiahiazo ( -z-yl )-3,5-di-phenytetrazo-
liumromide , MTT |1 TRIzol 7] & 4 3 [E Invitrogen
O W0 SRR & PCR IR &4 TaKaRa
A PR H = o CD3-FITC ,CD56-PE FlHi A SN
K BD 24w 7, A L 20 A 53 1 A R
A=yl A RS 7 SN R S 1 R A s Ak
vl /AN
1.2 mitkS mAnid i

YRIETE B AR R ARERR SU-DHLAC fafk SU
M ) i R A AR R e P SRR R A A
10% FCS.100 U/ml H %53 A 100 pmol/L #5551
RPMI 1640 BiFRIER SR {555 55140 37 °C 5% CO, .
I MTT BRI SU 4 M T DXM Ayl Bk /s
JA 20 wg/ml DXM #EATI 25 P35 5% , B 2 4l AR
FaE , @37, DXM M 251940 A SU/DXM.
1.3 MTT #0387 & SU 2m e &y it 24 45 2

S5 DXM 5 1 J5 1Y SU 40 i, 3%k 4
Jia, JE AL 2R B Bl 4 % 10*/ml, FEA IR A1, 0 )
FA 96 FLH B FLANA 100 pl. fbIFZ5%) ADM .
Ara-c \VP-16 HI L-asp F% BEAT L7 B 09 7 12 49 0l 7
FES MMM, A RERE S MR, Bk
S 100 wl 4390 A SU F1 SU/DXM i ffd
fHLARFILE] 200 pl. 37 °C 5% CO, MR E Y
ZKUFFRIFR3 ~5 do BEALIIA 20 wl MTT &, 55
FRNEFE 4 h, B0 LW, BILINA 150 pl
DMSO, #E& K FJHCE 10 min 84015 f# , MR 490
nm 52 5 B, B 1C,, (5 A0 25 45 B, T 24 45
B = i 24540 1C,,, /AR AR 1C, -

1.4 FZX @il ok sh A o NK 488

ST IR 3 A aRR A AP 45 15 ml, InFZR ST
Eo HIINA 15 ml PBS W55 M RE, 2 J5 H0H B
ANEILINGIIA 13 ml Ficoll-Hypaque 7k B 2 i 4355
W F,20 °C 800 x g.20 min B5.Lro HHICTE] R,
hns 52 FAAFL PBS,4 °C 200 x g.8 min &0, 37
T, IR 3 vk, A5 2 20 A i B 4 40 B peripheral
blood mononuclear cell,PBMC )., JEI#EAHMEREE A 1 x
10°/ml, % 1 ml Z0HEER 75 MA 20 pl CD3-FITC,
CD56-PE Hifk, 5 4 C W H 20 min, PBS PR
Jf e T AR 533 NK 4
1.5 AKX AR NK 28 p st SU.SU/DXM 4a
JEL 64 A% 2R

A3 SIS SE #R 4H i SU .SU/DXM 41 fits )5 FH PBS
VeI B SS I, I A TR 47 /Y CFSE-PBS ¥, 14
AN E R 1 x10°/ml, JITA CFSE( 285 vk
H1.25 pm/ml ), 37 CHA 5 min, JeEE 45
10 ml &4 10% FCS i RPMI 1640 15 3% W 1 &,
37 CH%HE 30 min, PBS ¥4I H TG L35 K 77 W &
BRI E 5 x 10°/ml, R0 40 L NK 44
Jif ) PBS VUG , Jo LT 1y 77 5 d R, R A B %
JER S x 10°/ml, $Z R0/ = 20 185 850 40 it A
CFSE FRic iR 4RAEIR 2] . 200 x g B5:L> 1 min, FLA
37 C 5% CO, WA TIEE 4 h,EE 4.5 400
Hfi it g = FEEE . BALRTIA PL A UK I
K. NK 4R AR % ) = ( X R 40 A7T6 % -
SCUG A AN BAF IG5 )/ % B A0 AFTE R x 100% o
1.6 S8 % PCR # @ SU., SU/DXM i i
NKG2D Betk 2 64 % &

TRIzol B:4HL SU .SU/DXM 4iffIf4 5 RNA, LLE
RNA A, [ 5% 5% cDNA . SEIE & PCR A
SU 1 SU/DXM 4 g % 1 NKG2D g {4 35 PR 634 i
aJEEE MHC 12843 F 40 5& A/B( MHC class [ chain



W A TR HSEORARN B 2R MO LR 2 i [ b S N 240 D ) 3% A3 B HEATL

+ 249 -

molecules A/B, MICA/B )& [N | A\ UL16 %45 & & H
( UL16 binding protein, ULBP )1 .2 3 FERAHEHI51 9
FeoI AR 1, RO 264052 SCRL 3 1o 4R AT A AC
TEHEATARXS E d 34T, THE SU F SU/DXM 24 i 2% fi]
NKG2D PR EE P RIBR 2252 .

&1 NKG2D BEEESIMFFIRKE
Tab.1 Sequence and size of NKG2D ligand gene primers

Gene Primer sequence 5'—3’ Amplification
sizel bp)

MICA  F:GTGCCCCAGTCCTCCAGAGCTCAG 635
R:GTGGCATCCCTGTGGTCACTCGTC

MICB  F:GGCGTCAGGATGGGGTATCTTTGA 690
R:GGCAGGAGCAGTCGTGAGTTTGCC

ULBPI F:CTGCAGGCCAGGATGTCTTGTGAG 319
R:TGAGGGTGGTGGCCATGGCCTTCG

ULBP?  F:CTGCAGGCAAGGATGTCTTGTGAG 327
R:TGAGGGTGGTGGCTCTGCCCCTGA

ULBP3  F:CTGCAGGTCAGGATGTCTTGTGAG 321
R:TGAGGGTGGTGGCTATGGCTTTGG

B-actin F:GTGGGGCGCCCCAGGCACCA 232
R:CTCCTTAATGTCACGCACGATTTC

1.7 %itxam

BEH x £s 28, R SPSS16. 0 e it2#4x 44,
SU.SU/DXM i ifd 3% i NKG2D AH e it A& 18 & 1
BFHECRTAEAS ¢ K36, FEZH A NKG2D LA I F %5k
R RSNk % NK A0 G5 25405 1 56 8 LA
HZE 20k, L P<0.05 5 P <0.01 £/
hESFHAGFE L

2 & B

2.1 SU #= SU/DXM x4 77 24 iy 4 w25 35 4%

2 DXM 555, SU U X DXM i 2548 50
WA 8. 66 +0.24 ). £k 200 d AL ALEE
I, e A K. SU/DXM 40ig%t ADM , VP-
16, L-asp [T 24 45 %54 53 5 S 5 S 5 SU 44 M 19
(4.08 £1.03)f%.(2.59 £0.02 5 H1(2.96 +0.13 )
fi( £2,P <0.05), Z5HRIUESE T SU/DXM 42

KL Z A2 2 2T 25 A0 .

®2 DXM FEFA/E SU xS L

WIT M 1C,, Rt 25484
Tab.2 IC,, and drug-resistant index to different
drugs for SU cells before and after DXM induction

1G,, .

Drug-resistant
Drug
index
SU SU/DXM

ADM  0.002 £0.001  0.006 £0.001 4.08 £1.03
Vp-16 0.101 £0.015  0.262 +0. 041 2.59 +£0.02
L-asp 0.158 £0.023  0.471 +0.088 2.96 +0.13
DXM  3.194 £0.267 27.416 £1.342 8.66 +0.24

2.2 SU/DXM %afed&at NK 4a Bt 745

NK 2 i 28 3t =X 48 i A% 43 %€ J= , CD3 ™ CD16*
CD36 " Y42l A3 90. 3% ([’ 1), FF & 5256
B NK 40 28405 S50 Ao 25 SR C 1R 2 )3, 3/ =
20: 1AF, NK 20 Hg %t SU 4 ff i 8 45 58 k(11,38 +
3.51 )% , X} SU/DXM 4 g i R 45 % K (3. 57 =
4.22 )% ,NK 4HfExF SU/DXM 4 i 2545 % B 5 [
(P <0.05). &5F Ui, SU/DXM 40 i fig 95 K41
NK 4 () 5% 55405

5 5 ] oF 7
= ‘ w Stoe [
a |
S > \ © %
— 94.9% —_ o=
z _ 13 7 }D 3 JH 2
Si \’, _2 } 922% 8 -—-S
=] _ ‘ e i
=4 =] I 1 =] IR P
10° 100 10° 10° 100100 100 10° 100 100 10° 10°
ss CD16'56 CD3-FITC
E1 WmXEEAWKNSSIEG NK W4 E
Fig.1 Purity of NK cells after flow cytometry sorting
A B C
g = E =S
« \ | 1| .
§ 8 W/ 2! - =
I:‘ T
S = > >
= 2 e
m
10° 100 10° 10° 10° 100 10° 10° 10° 10" 10° 10°
FITC-A

B2 w4 AKN NK fiEx SU.SU/DXM 4RaH R 051
Fig. 2 Cytotoxicity of NK cells against SU and
SU/DXM cells detected by flow cytometry
A: Target cells die naturally without NK cells;
B: Cytotoxicity of NK cells against SU cells;

C: Cytotoxicity of NK cells against SU/DXM cells
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2.3 SU/DXM %L k38 NKG2D etk g F ik
SERTRE R PCR AN SU,SU/DXM 4 s NKG2D
BefARJER mRNA 19 # G5 &, 4550 ( £ 3 ) Bow, SU/
DXM 4 il MICA .MICB .ULBP2 [N )2k % SU
YT R (P <0.05 B P <0.01 ), MICA .MICB
M ULBP2 mRNA [ 335 576 SU 4l g b 43 1) hy
(1.014 £0. 121 ). ( 1.009 = 0. 092 ) K (0.993 *
0. 108 ); SU/DXM 4t ffd H 4351 24 ( 0. 017 = 0. 006 ).

MICA MICB
0.8 0.8 0.8

(0.682 +0.063 )% (0.773 £0.066 ), ULBPI .
ULBP3 mRNA HJZFRIATE SU.SU/DXM 4l th % 4 .
EZH(P>0.05), S &R PCR A 3L K Y
IEfRMZE LB 3. B3R 7 2240 4 SRR W1, L 4
JIZRTH NKG2D BLiASE R # ik & T RS SU/DXM 4
Ji 306 3% NK 2 i S ie A3 0 W 3 22 [ A AR DG HEC P <
0.05).

ULBPI ULBP3

Derivitive
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0.6

04 /
0.2 |
N v
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ro

0.4

0.2

60 657075 80 859095
Temperature (/°C)

0.01

60 657075 80 859095

Temperature (1/°C)

0.01
60 657075 80 8590 95

Temperature (£/°C)

L Y
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3 Real-time PCR #&illl SU.SU/DXM 44 fh NKG2D it & E B RiE B9 A2 fh 2k

Fig.3 Fusion curve of NKG2D ligand genes in SU, SU/DXM cells detected by real-time PCR

%3 Real-Time PCR #ill SU.SU/DXM #ff1RH NKG2D B FEEE K RIEE( x +5)
Tab. 3 Expression of NKG2D ligand genes in SU and SU/DXM cells detected by real-time PCR

Cell MICA MICB ULBPI ULBP2 ULBP3
SU 1.014 £0.121 1.009 £0.092 1.002 £0. 103 0.993 £0. 108 1.005 £0. 106
SU/DXM 0.017 £0. 006 0.682 +0.063 1.032 £0. 055 0.773 £0. 066 1.017 £0. 125
t 12.332 9.057 0.566 3.911 1.573
p 0.001 0.003 0.611 0.028 0.214
o 92, NKG2D Z Akt 25 NK i1k .
3 3 it

NK ZHAR CD56 * CD3Fl S BE R0 40 At , NK 41
FLRE S U2 4 R AN M, 76 AR 2 B 18 v e R
A9 B SR 10 40 B A0 PR A0 B . K 40 B ) S 0
32 24 L FEE 5 T 95 1 P A2 AR P A2 A ) 9
NK 2076 b 22 1k 32224 Fe 24k NKG2D.CD16 .
F SR A3 152 7 NCR: NKp30, NKp44, NKp46 )L
Ko 40 Bl 1g #E3Z R ( killer cell Ig like receptor,
KIR ). NKG2D ¥ Bic #& /2 §& MICA. MICB Dk K&
ULBP1 \ULBP2 .ULBP3 %5 */ . HURAHFFT I A K
FI| NCR BCRSE R AE 40 - A a0 (HE 24T
RIS HRAE 7 A h NCR HYRBC A S NKG2D it
IREPAEIE . NK 4088 E A NKG2D 5 i g 41 ffd
) MICA \MICB , ULBP 32 Bt Ji5 2 B 21 fb NK 4
B, 3k NK 40 i % % k. fe il A F SRS AR

MDR & Z RGP BRIG YT R M iR A R B,
[l 20 L0 AR 7 25 AN R, s 20 LA e B R B, =
HMIE RS E K . DXM Mk R IRIT 108 FH 259
A SCHR O IR IE, DXM fiE 5 25 9 40 i B UE T
Bel-2 5 H Bel-2 Fl Bel-xL Y 35 R, A 6] T2 B
1% Ak Bak 1 Bax, i8/D AN E C AR, B0
FEANMPA T AT 5T A, DXM REAS I 5% 5%
K7 NF-kB (936 M, T & #5 H05 S 4i i 08 T i 1
o AR DXM LERSMNE SU 4 #E 17+ 3 1
I, Fraf AR E ML IS RISl ak MTT ¥ E 5% 20 il
K 22T 2, % ADM \VP-16 Fl L-asp 25K ¥ £ i
() Z2 R ALST 25Tt 245 VR B &, iR 22 24T 24 200 ifL &
SU/DXM.

AREE O W R 40 I 3 T NKG2D Fit A
(K2R 2 A% NK 400 J2 CD8 * T 41 jifd NKG2D 431
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B3R, DT AR B e R A D 5 2. Champsaur[ 17
HIRFSE F2 T, NK 4005 NKG2D Be iR K W4 X T
NK 2 a2 i NKG2D 338 AT 5, {5 S AR
SR A R TP

NK A 17 52 56 45 S 2 B, it 25 19 SU/DXM 41 it
X NK 4 A 1 G 2 M 25 00 O e I B T R o i
PCR Kl i 7~ , NKG2D e {4 4 (5] 3¢ ik & 78 SU Al
SU/DXM 4 Jiid fr 2 K ], Sedlak 4510 g 5%
S50V J Chen %520 A5 5RO B SE IR T8 . AR ST
&P, MICA \MICB , ULBP2 [ 3 [K ik & 7E SU/
DXM Ziiffd i B & R (P <0.05 % P <0.01 ), 1fi
ULBP1 ULBP3 JEH R X E N Z R ARG GRIT¥E
X(P>0.05), HPEHEE FRE, NK 40009 5%
PivE 5 NKG2D Bi i i 22 3% i B 40 ¢, NKG2D
BCAR Ay 25 5 T B AT B2 3 NK 20 S A3 1 1
B 22—, SU/DXM 4 g J& & 4= MDR (%) 41 ifg
R A 2R ) R T e kA AR L, AT
PIRBAZ kIR NK 4 j i 532 A 17, J2& 2 R R AL W]
YEFRSE 5L A T RE G R R b A e — 20052

25 L UlEH, &= MDR 1 B 41 i bk 9% SU 2 it
TEHRPL 25 25405 1 [R) Bsf, Al RE RIS SR NK 200 it e 338
2457 ,NKG2D Fie i 56 PR i) 2 38 48 b 55 H % BT AR G .
P LG AT AN it 24 f0 bk B2 758 40 M 1K BT NKC 200 i £
REARNTHIRE T ISR, 1] BB 5 5 DR I T 40 A A
R R IR E R B R 2 —
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