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Investigation of effect of Bortezomib on natural killer
cell-mediated lysis of prostate cancer cells*

Wei Hu, Dan Liu, Qu Chen, Wei Wang
(Department of Medical Oncology, Jinzhou Central Hospital, Jinzhou, Liaoning 121001, China)

Abstract: Objective To investigate whether Bortezomib could sensitize NK cells to kill prostate cancer
cells and its possible mechanism. Methods In this study, androgen-sensitive prostate cancer cell line LNCaP and
androgen-insensitive human prostate cancer cell line DU145 were used as the objects of study, the prostate cancer
cells were exposed to various concentrations (0, 10 and 20 nmol/L) of Bortezomib for 24 h. Apoptosis was analyzed
using Annexin-V/PI method. The expression of HLA-ABC protein was detected by flow cytometry. qRT-PCR was
used to detect the expression of HLA-C mRNA. Results Bortezomib could increase the sensitivity of these two cell
lines to NK cell-mediated killing, and DU145 cells were more sensitive to Bortezomib-induced apoptosis. Treatment
with Bortezomib down-regulated the HLA-I molecule on the surface of DU145 cells; in contrast, LNCaP cells were
not sensitized by this treatment, their HLA-I molecule did not change. Conclusions Bortezomib can enhance the
anti-tumor ability of NK cells by down-regulation of the cell-surface expression of HLA-I, especially in androgen-
insensitive human prostate cancer cells. This effect can be utilized to sensitize androgen-insensitive human prostate
cancer to NK cell-mediated killing and improve current cancer therapies.
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NEMFeRIEGE R Ge , A4 ( natural
killer cell, NK) JyJUCELZLIRER Y, JUHAERMR s
BRI, B T HR AR NK 0] a4 b
ARBAHLE], AR ER . R ESR AR A, A
15 R A2 AL R RN URE [l . 38 AE T A2 AR T e g 2
JEL R T A Y NK A R T E AT T A 2 AR
M PESZ AR, P ) P AR A R HERE R R 4 A A%
LA TR E R R o SR A2 AR T R A S e R
HEREZ AR, AT LIRS b 5 240 M T 79 A 1 4 P
J5i -~ T (human leucocyte antige— I, HLA- 1 ) 2Ky
T454, 259 NK AN TE ALt R, S0 th s 1otz
R ARV E T . A PSR UERT, AR e A I
M= 8 (s 2K ) s e 3E T 9k B 40
HUNK 4 b 35 0 ST BLAR— g SR AL PR 5 AH G I
- S B AR ( TNF-related apoptosis—inducing ligand,
TRAIL ) #EER|FET 71K 4 ( death receptors 4, DR4 )
FIDRS, SRS JET: ™ SRNITE TS Bt 2
JL b, T3 TS NK A0S IR 2 15U i 2ok e
AR AR PRSI, IR WARE . ABFTE 2 Fh
VR AR R R AR AU i 9 s 200 i Ak LNCaP
I DU145 AL, BT B Al LA NK 4%t
i ER R R AL

1 RS

7t
7 57 (2 [# Millennium Pharmaceuticals 2y & ),
NK Zr Bl & (5E[E RD 247 RPMI 1640, JiGA4-ILTE
( KRHESBE YA R R ), REE A (32 HyClone
A, BOCHMEHUREELL A M (Phycoerethrin, PE)
FRICHI BTN DRS i B Fas HTiK . $T A HLA-
ABC $iL iR B 3£ H Biolegend 4 7, Trizol i3] ( 32
Invitrogen INFED), S PE G RE B R A EE N
( quantitative real-time polymerase chain reaction, qRT-
PCR) i & ( HA TaKaRa 2AH] ).

1.2 FHi&
12,1 3 Jc DUI45. LNCaP 41 i 55 3% i )
RPMI 1640 HiFRdk, HiFpieb & 10% af g, 2 f
N RIS REAE G, FUBREREA T AR AL AR, Fr i
SEXBUE RIS T AT . 2R R R AL IS 7T kAT
FEPREIN
122 NK Zmfeey o 5 2% 0w iR RSP
JAIIL 20 ml, % NK 2073 85100 & Ul AR, 20

1.1

NK 4Hfl. 28 Ficoll-Paque Plus % JEEREE 8.0, MR HUR
112 AN I PR AZ 40 AL, T0Y8 Reaction buffer ¢
B AN A B PEE N 1% 10° 4> /ml, FIAZEH) 2
TR, 1R5T, B 15 min, EIRBWRTIA 501
WEER, FRUIRA], ARZEMFE 15 min, KX 4 TR
HEATUEG . KRR IR BREE B 2, G
(IZRIRS 2GS, 6 min 5 EIEW, T4 NK 40
Mo REFRIAR A NK AHIAE 5 10% JG4- 13 F1 500 w/ml
20 A 1A -2 1 RPMI 1640 15 35 5 rh 85552 24 h,
TG4k NK 40 8. 2K FH FITC-CD3 Fl PE-CD56 FlHT A
Hhthric NK 4006, FmC4niei 34t CD3™ CD56" 4
JLE 43 B ARG NK (9 20088 . AR 52 56 4k 1 40 it op
NK #fiffl >85%.

1.2.3  Annexin—V/PI % 20 nmol/L. JTH[4:3 DU145
FILNCaP 4 ] 48 h, CE 40 M5, 78 & L A A AR
) 250 o 9 4 6L, 4 RO RE 24 b NKAARLL L ¢ 1
ANCHE LG 5 PR A M L 6 do AR T AT AR,
Annexin—V/PI ¥ E 400 AG IR T8

124 AR BONEENA- KA DU145 . LNCaP
Y, AFEHREE (0. 10 F120 nmol/L. ) JyBTALEE 2 Fif
HIGI BRI AIIRE 24 b, 20 EE 440 DU145 . LNCaP
ANfE, BERRELZE AW ( phosphate buffer saline, PBS)
YE2 Uk, PEEERANIEHREE R 2 x 10 4> “/ml, HL 500 w1 4f
R, T PE #RiCH) HLA-ABC Fifk 20 w1, HG
I 20 min, ¥ PBS YEAIAE 1 WK KA E 5T 0.5 ml
PBS H, it X2 B SORGI Jiebg 248 P 3R T HLA-ABC. 2
FIREIA . WinMDI 844004 180 34 o

125 qRT-PCR  BOSHIWA KA DU145, LNCaP
g0 L, AN [A) e BE (0. 10 #1120 nmol/L ) J3 3] 4b Hf
2 TRl 40 g A ML BR 24 b, 43 SIRCAR 4% 2 DU 145
LNCaP 40 }fg. % FH Trizol ¥ fh $2 40 I8 £ RNA, %8
A3 66 BE I 22 RNA &5 BF 2 % /e, 16 ] 0D,/
OD,, LLME K 1.8 ~ 20 RNABR A T F — 4 X
I o Fa MG SR & U B A T4, & K cDNA
J& i# 47 PCR | i, 43 %l ] PCR 4 il A SYBR
Premix Ex Taq™ II 12.5w1, ¢DNA £ 4z 21, ddH,0
8.5wl, DL KIE S I 51 ) 4% 1l HLA-C iE 1] 5]
Y . 5'-TCCTGGTTGTCCTAGCTGTC-3', FZ [f] 5| ¥y
5'-CAGGC-TTTACAAGTGATGAG3-"; H il —3— Wik
i & B (glyceraldehyde—3—phosphate dehydrogenase,
GADPH ) 1E[#5]4):5'-GAAGGTGAAGGTCGGAGTC-3',
K514 : 5'-GAAG-ATGGTGATGGGATTTC3-', 5l
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1.3 SitEFE
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AR 2R 2000, dE—L PP LR Tukey—
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2 4R

2.1  FAIESEIYIREMAEXT NK 2058 35 R
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2.1.1  DUI145 fafe, RALFRLH . TTHTZH . NK 41

20 Ko o ) 95 4 3520 19 DU 145 40 M I T 384 51
(21.698 +2.658 ) %.(34.945+£2.245) % . (23.972
2.952) % F1 (41.831 +2.965 ) %, Z PN K 7 22537,
LRHG 23 X (F =36.240, P =0.000), #—H
PTG LLEE, T80, NK 2L A iab 2 DU145 2l
JHT 2R EBAT BT B NK 20 FAb B 55 P <0.05 ). WLIE 1.
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O T 1

1 2 3 4

1: RACFRYL; 2. NKANfdl; 3. J4l; 4. JH]. NK 4l
MuFERE AL A, + 5T7H], NK 3L R A B s, P <0.05
1 FIEE NK 4hRaxT DU145 4HBEE T RI 200
2.1.2  LNCaP zmje AR, TTHT4H . NK 40
20 R HE A R] 9 kb BEZH f LNCaP 40 M 08 728 43 51 N
(23.663 £2.204) % . (25.992+1.743) %, (29.729 +
2.581) % F1 (30310 £ 1.638 ) %, 22BN K )7 25047,
ERAEGIHFEL (F=6922, P=0.013), #—1LMH
PILLES, T, NK 2L A b #E2H () LNCaP 4fi il
WT- R 5784l NK gl b, 227 G5
(P >0.05), AbFRER) DU14S ILIHT-% H LNCaP

(x+s)

AN . 7R NK A REA S0 s R A MO iy
S B AR T3, HNK 45 7 3 A A
FU NP TR R WL 2.

H

JTR /1%
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W
1
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1 2 3 4

1: RALFEA; 2. NKAN4L; 3: JiT4dl; 4. J7], NK 41
ML AL FREZH

2  AWEE NK A3t LNCaP 8AE TR E0

(x+s)

2.2 I DU145 48AE HLA- | 4 F mRNA
MEAFRIENZE I

221 HLA-C mRNA 0, 10 FlI 20 nmol/L J3 fJ4b
FH S DU145 40 fd HLA—C mRNA #H %) 2 35 & 20 51
(1.017£0.107 ), (0.892+0.152) F1 (0.753 +0.116 ),
SRR EZ5, ERAGI R (F=6.256,
P =0.034), #E—LFFHE, 10 nmol/L J7 F kb 5
DU145 288 HLA-C mRNA 22357k F-5 0 1 20 nmol/L
TS, 25 gt L (P >0.05); 20 nmol/L
J7 F 4D B S DU145S 40 ifd HLA-C mRNA 3 3k 7K 8¢
0 nmol/L T TZH i (P <0.05). VLIl 3,

1.5+

HLA-C mRNA

0.5 1

0.0
1 2 3

1: Onmol/L J7 Bl 2H; 2: 10 nmol/L J7 #J 2H; 3: 20 nmol/L J7
FIZH . 15 0 nmol/L JTHIZH HEEE, P <0.05
3 ARIREAIX DU145 4B HLA-C mRNA Rix

KPR (x+s)
222 HLA-ABC & @ 0 F 20 nmol/L J7 37 &b 3

Ji7 DU145 28 i HLA-C-ABC 25 (A0 % 2 15500 )k
(65.842+0.178 ) F1 (38.220+0.389), £ taly, 2%
SRR X (1=12531.758, P =0.000), 20 nmol/L
T3 B AL F S DU145 40 il HLA-ABC 28 H 235 K 48
0 nmol/L JTFJZH T 1#. WK 4,
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TGt (1=3.221, P=0.147 ), WK 6.

200

160 +

120 4

AR EL

80 4

40

0 10' 10° 10° 10
FL2-H

1: 0 nmol/L JI32; 2.

o 75 0nmol/L JTH[Z LLEE, P <0.05
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