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HE . BY HARENFHREHEHR (UTMD) R THE MM lich AR &k, WRHELT mik
Xt B B MFC @b S Jz A 4h 2 F . Fik LIamskay B THEmie, #E¥E lich AR 6 shRNA £ ik it
K, B FEPONFEHLE A8 G, AWM T s F A 5, Western blot M T 20t Tech & & &k, 3
F24h 5, AXMIBLHEN T #KEJ0ELTIARE CD69 Rk, 43 72h )5, WAL T HE M,
MPERT I T Ak E R A T e ey s R B & MFC 20 j 3835 ki M B %45 . R AR UTMD #
RA~F shRNA 54k Fik 3] 51.9%, Ich &G R K AEAA LR, 34 24 h )G, M T A C w4 EL
A& CDOY Fk B MM B 3, 4 72 h e, SERBTRBAf T gatat, £REGZLRE (10 @ 1,
20 0 1, 40 1 1), T HOEMBAEEWYIGR, Eib A UTMD B AN F shRNA 3 4 20 %
Icch AL B ik, 423 T B @it i &, 3898 T 4k B m st § 9% MEC 28 I8l 5o 9% 2 2 % .
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Effect of ultrasound-targeted microbubble destruction mediated
silencing of Itch gene in T lymphocyte on cytotoxicity
against MFC gastric cancer cells

Dang Liu', Yu Zhang', Li-qing Peng', Jing Zhou', Qing-wei Zou’
(1. Department of Ultrasound, 2. Department of Gastrointestinal Surgery, Affiliated Hospital of
Southwest Medical University, Luzhou 646000, China)

Abstract: Objective To investigate the effect of ultrasound-targeted microbubble destruction (UTMD)
technology mediated silencing of /tch gene in T-lymphocytes on killing MFC gastric cancer cells. Methods T
lymphocyte were isolated by magnetic beads. shRNA plasmid was constructed and transferred by UTMD technology
to silence /tch gene in T lymphocytes. Twenty-four hours after transfection, the expression of CD69 was detected
by flowcytometry; 48 hours after transfection, transfection efficiency and expression of Itch were identified by
flowcytometry and Western blot, respectively; 72 hours after transfection, cytotoxicity activity against MFC
gastric cancer cells were determined. Results Success rate of transfection by UTMD was 51.9%. Transfection of
Itch increased expression of CD69 significantly when compared with remaining groups. Expression of /tch gene
was sufficiently blocked by UTMD. Cytotoxicity of transfected T lymphocyte against MFC gastric cancer cells
was dramatically upregulated when compared with negative control and blank group. Conclusion Silencing the

expression of Itch gene by UTMD significantly promotes immune cytotoxicity of T lymphocyte against MFC gastric

ks H Y 2 2017-06-02

. 2D .



5 9 4]

XUPE, 4 BRI SUTER T WKL rch HERIX B 96 MFC 40 532 25 D fE T S0 B oY

cancer cells in vitro.
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W01 15 e R o) YT R AT RIS gk Je
fa] iR i ZH 20N T U EEL 00 B T P iy 8 i
TRITORHE ™ Tich S PR —Fh E3 (I REEHRE, 7o
T I CL A RS AR S it 52 07 IR A SCHEE A, O
A T A S RIS A KIN T - B (51
LI AU S 2T A2 0 BBR Tteh B[R AT 358 T
I 40 SR 2 % A AL 2E Th2 A PR 5 (TL-4/11-5 )
I3, RIS Treh JE DRI EER /N BT TgE F1 1gG1 ZKF-TH
I E Y AR S A Y, BRI, Tieh
BE DR TR SR g S5 7R R S Tl R . RNA
T4 (RNA interfere, RNAi) HARGZIERIAFFE H—Fif
WHARCTR, (B ME LR TC ] H s 2o S A
B2 A R F R R A A B OCBEROR . A 0
2R (ultrasound—targeted microbubble destruction,
UTMD ) J2— 77 RUHE PR SE (7 BB AR, g 2 R 4L
P P T G N % G Wl [ 3PS o =
AT AT Trch SUE S0 Y7 N RYARIE D DL,
HARUL UTMD 4 88 i TLEK Treh HE I T 15 98 o i
YT ST IE . ASWFFEHR ] UTMD BAR TR T
WKL Treh FEDRIFRIR, AG DN T #k A0 A 5 TL-2 F01
IFN=y 73K AR, oA T 400t B e MFC 28
M G ERNE DL, IRE LA Treh FEPNHE S e 1097
HE R A T

1 #MEERE

A RIEE

615 /NI T ERFEBE (dbnt ) s i
O (PFAHIES « SHZK (7)) 2016-0002 ), JoA4FRE i 5
9% (SPF %), KT 20 ~ 25 ¢, FIHEEZEKRE
IS El R REREER A AL T RCLARME, T bk O 40 g i i
1K 96.9%, HEFEHARL : 90%1640 Fi TR, 10% R4
M¥E, 5 wg/ml ConA Fl 1% WHi. /L E JE MFC 21
MR T 615 /R, 1 F i EREAGE (dbat) e,
REFRIEMCE « 10% R4 LTS +90% 1640 55 373E + BE R
% (100 pg/ml) + FHEFR (100 [U/ml ), s 575k
MAER I F 2 [ Gibeo 2RI, T Ik L 200 A H0 02 1 2R 1)

1.1

FEEERJE/A R, CD3. CD69 i/ N Z FipEhiik
14 F 3 E BD AF], Itch S/ 2 se BRI F 3¢
E Abcom A Hl, MFAARIIGTT ARG H Chattanooga
N, SonoVue i U E #2578 H 32 [E Bracco A H],
Ttch—shRNA J7 8145 BRI BTRAS A 96 7 LB R 3
%}ﬁ 5 E*}ﬁ*ﬁ%%g%é%%% F‘ ( green ﬂuOreSCenCe
protein, GFP) hRicHEA

1.2 ShRNA/ RS &WH &

K I SCHRHE Tteh—shRNA BBk F s ", iF
] : 5'~AACCATGACCAATCCGAATAC-3', JZ[i]:5'-AA
TGTTAGCCCCAATCGTT-3', ¥4 i Btk ok 256 bp.
shRNA kLA 5 i DS PE A R AR, 4%
MRULIH B, BIE . IR 2 AT REEIR KA 0%
DNA, T4 3420 7] 7e B IR K ) shRNA BURERAR
LA B AN BURLEAR . BEJS, FF 10 wl Ttch-
shRNA 223k ik 5 100 wl #OAIE 4, A 100 pl
DMEM #5323 Z= IR 10 min, 0.22 wm eI E
BRT, 5 H .

1.3 TiKkBpiEs

PEAT R IR AL SO 1 Wem®, 3 min, 20%
dizs ", A E T KAEIE Ty, Bk A 12
AR &, Tk OIEXHEFL, CD3 i mE Bk
afifb o B /N RGIE CD3'T R A, 250l P2 R
TKEUARM, JCIis DMEM 535 b i 8, LA4niss
1 x 10 /em’ BeFP 2 12 fLAR . @S H AT, 3 ml PBS
W Sono Vue AITNR G, ki@ & i HoAm
YAy, s ELA N (5 ~ 0) x 10° 4 /ml, o EAz
M2 ~5 ume 30 pl FURIEHE S 100 w1 SonoVue
AR MRS G, FEOR - ORGSR E A T il
ELANMETR P, TR IR 60 s FRIRSEUR, Mok
AL 6 LA, 37 C U RE R4 h kb 3%, Ak
S 6 h, HHR 10%FBS (1) 1640 5373k, 4kEhi37
48 h BSOS AIML . ARSI 3 AN, Hhst
20 . Ttch—shRNA J&i K7 +SonoVue 18 ¥l + 48 75 45 M8,
X BRZH . BN R shRNA JBUHL +SonoVue T80T + 87
IR, S e R AR, 534K GFP
ki BRI R T LU 7R R IR A B, F YL 48 h
J&, WA AR UTMD A SA4RMuEE GeRieR, 99k
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AT 828 %

AR R MBS A4 GFP Fak il
1.4 Western blot #ill ltch EH & IX

Y 0 %5 Y 5 4k 22 B 5% 48 h, 1200 r/min B 0>
5 min, YCHEANME SR T WRELANM R, R
A Ttch FikAKF, 80 V ELHHL RS PVDF 5 3 h, 2%
BSA &[4 1 h, B, IIA 1 @ 800 Mt i lich £
SEREDLR 4°CiE R (16~18 h), A 1 : 500 s
B HRP i 1eG PUAZEIRIFE 1 h, 7F ECL BERS
T (A E S, T AR AR .
1.5 VRN CD69 Fik

BEYL T WRELANAE 24 h J5, PBS THUE 2 K. A
U1 x 10" N0, 43 5IInA PBS % 100 pl, WA
FWRFTHEIS], A 1l RB/NRZ 5l CD69 Hiik,
FITC #GhRIE, A5 B2 REHEIEE 30 min, PBS &
PE 3K, 800 r/min Iy, 5 EWEW, 250 w1 PBS
PEaR110 15> Y 1R N 1] U G 3 a1 8
1.6 TiHBHMERERHUERNE

RO T PR ANM 72 h J5, 8 100 w1 SCE . X
PAZH S5 2 T k404351 5 100 w1 15 988 MFC 48
MV Rl T 96 FLk, WCHLLAS B4y 50 10 = 1.
20 : 1, 40 : 1, HrpE¥E MFPC 4% R 2 x 10" 4~
fml, RREHE 3 A AL, B E AL E i MEC 4 i
HHMMEZE, FALE T kAR RO AL . At s
7% 72 h, CCK-8 3 40 R A R0%
1.7 PERGERITERENT ™ .

R A A% (% ) =[ (ODE+ODT ) ~ODE+TY/
ODT x 100%

ODE+T= Z4 N 41 + #E41HafL oD {4

ODE= il T ik 40f OD A

ODT= il 48 MFC 4l OD {4
1.8 SitZEFHE

Bi R F SPSS 17.0 Geit 8k, =%k
PE + prmfE2s (xxs) Fom, SRARHEE 20407,
PG LG5 25 55 LSD—1 ke 3, 7 25 R 51
Dunneit's T3 ER K, P <0.05 NESA G5 L,

2 #HR

2.1 TiHBEMEMmEKESFE

I B 95 R TR 43 85 €57 /N BRUIE CD3'T ik 12
A, THREAIREMBIESNL, BIRAK, HATE
20 Hm ZE A7, G 220 AR ASORS I T bk EEL 440 i 3 T A

CD3 HiJ5isr+3Rik, UESES 85 T 4HE A6 Hy 95.9%
WL 1.
2.2 YMAEFEEERNELER

GFP & —Fhat (A 1, Wk G RIxGR AR
o, FFRCTE A THEBTN, 20 W RUEE T T g
BLII T bk EL AR R 2R a5, B % 4% Tich—
siRNA [iTKE 48 h J&, ASBFFE AT 20 M SR D T 3k
EL 40 s YRk 3 70.8% . LI 2.
23 BERMIENS ltch-shRNA BHAIEE T Itch
FEARIEHNT

Western blot #&:1] UTMD 45 Iich—shRNA Jii k5%
Yo T IR AN S 4 ich R ARIL, 254, XA
FNSZ5G2H Teeh 25 FAHXS Rk &40 (0.41+0.09 ),
(0.39+0.10) F1 (0.15+0.078 ), 44 Ttch & [AAHXS 2
MR, ZRA%FEX (F=7.699, P=0.022),
S SR T 2R, W RO 2255, P X LR A
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PO RIS i)
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EHEVIIESN

SRdl x4l
B3 &4 ltch EAKIX

LSD ik, SXPHRALLbE:, SC304 Iich 8 1 RA HEREAIL
(t =-0.327, P =0.021); %5 HA 55X Iich R
MRS, ZRgiitE L (1=0.0273, P =0.810),
FE W] OB A 5 Ttch—siRNA R AE 55 200 B4R Sk
PO T RN Tch IR, WK 4,
24 BEMENSZIchEREBNEKEG
CD69 FixZE ik

gy 24 h Ji5 i =X 40 M ARSI T 4 i L 519 Ak
Frak CD69 Kik, W RFHAH CD69 FKik i, k3|
(27.61 £3.65) %, *FHOALFNZS AL 0k (7.82+
1.79) %. (9.33+1.54) % (WK 3), %541 751k
PR CD69 Fik bi, ZRAGIFEX (F=57.79,
P =0.000 ), 5L4LEATT A, WE TS, M
FEBCR AT LSD o SXHRAL b #, SEgmd RN 4k
Frak CD69 Kik¥G I, 2R AGI# XL (1 =9.701,
P =0.000 ) ; Xf #4525 (4L 1A A bRk CD69 ik
R G FE X (1=-0.737, P =0.489 ), g%,
UUER Ttch ﬁ@l%%w: T 4k L 40 B 2 T 36 Ak A s CD69
TP
25 Itch EREEAAIEE T A EAMERE R
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ﬁFJLSD tke ANFEIZH K (10 = 1,20 & 1,
D) HeE, SR AR RCR IR, 2RAS

frjz,ux, Hrp bk 10+ 1R (F=12.988,
P =0.007), SXTREZLLEE, SEERLH IR R reR g n
(t =4.496, P =0.011); RH AT R 20 = 10 (F =
9.003, P=0.016), SXTHBLL LA, SLUGL IR A5k
KA (1 =4.496, P =0.011) ; ZGHE LK R 40 1
i (F=26.881, P=0.001), 5xfHRAIHLES, g4l

ARG, (1 =4.496, P=0.011), It4h, FEERL
FOECTHR, T kB AIARXT T B MFC 45 R 2 i
B, CHAGO 40 ¢ 1B, SCIRAT T R AHMR A
RORE R, AT (4591 £5.65) %,

iRl

< g3 X
< 40 B8 sy
-

H

= 20

2

F

40 - 1

5 HEZFMERALELR

3 it
o355 200 60 3 2o O B AR U Y B S KO-
ANEGT R E AL M, Teh 85 1 GUPETE Y T 9k T 40
MaTE AL -, WA S F BAP=1, NF-« b 2 T 4fl
MR TR, B AU TC RO, B IR LA
PERTRETERAL . BFSRIESS, FRRRE T MR A0 pER
Z R LUNR, SRR T bk 20 M7 Behed S B e
Hh e i A2 RS, TevRx R A & sh AT s s
Bt " o Ja“s-zﬁ,/\ﬂhhﬂflﬂﬁﬁaf“ BRI T 4
], AUMEEME T ANAEIE PRS2, AnRERE SR
Tich FEIR ek, U RTH4E5E T 3 B 20 M G SO W A S
PEAN B A

RNA THEE AR /NG RNA 75 & AR mRNA
AR SRR, DUER B SRR Feak, SR E R I
DFHEYEARAR . /N RNA( Small interfering RNA
siRNA ) F1% % J¢ RNA (short hairpin RNA, shRNA)
J& RNAT F AR HIBYRON B o BARKYE, siRNA (1)
DUBRALUNZ BT, MR 2R 5 shRNA 456 )5, BE
SCPRRERE Y, S HIIEN mRNA 2, AR HEEE
R M AR FE 3k F SCHR R E Y L shRNA J7 51
FESLAMH] Tch JER IR AE T IR 22 s imfi ot .
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ek R A AR s A, AR UTMD A5
YA YL 1 e A

Tteh BEPROT T ik CL 40 e D g B R 44
FH, AW SEFH UTMD A5 shRNA 53 T 41 ifd
DIAELUUER Trch RN IL, 4kimgs T kB4t ik
FEEE. CD69 73 FHi T T kL 40 M, #1kAY T ik
LA AN FRIK CD69 4, Tii— HiGfk, H CD69 43
TFAREE I BT, HIRA 2 T bR 20 fb
Wb " SLEGEEIREN, UTMD #5448 h J5, SE56
2 CD69 FikFE S, XFEW] UTMD HRBEA 3
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P G T 6 E 40 X6 B 98 MIFC 200 it f 738 A3 15
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