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WE KT FeieAs KB FHGF)A R £ ARG @i 4 Rajita ez, 3232t LR (VP-
16)iF St A AR, F=Frmit: RétERajitaii. = BARpVITRO,-messs #t am e fe HGF A
S mpe, IR AT R IA A 2 VP-161 B 69 25440, K JF) Western blotik I EHGF & & 49 & ik ;
CCK-8:% ¥l i% FRajisu Je A 69 2R, Bid B4, AX@mER. "B AO)EE. #
AMAFLL(HE) 8 & % 7 ik MR Rajidm i 69 A = H oL, P ATAR X A7, 45 R 27 Western blotik
9 THGF & @ Ji 64 &34 ; CCK-8% 2 =100 pg/mL2 vt Z & 7T 8 2 47 %|Rajim i34 74 ; &4+ w45
TTLAIRA AT @i, AXAN LR KA. L5 EFatan, = Mmps A= R2RARH45
(P<0.01), 327~ VP-16 L4 %5 4m it A T 6946 ) ; 424025 4010 HGFA R 4% e 40 8 = & o) BA& T R 4%
e 40(P<0.05)F7 % BARpVITRO,-mesht e 40(P<0.05), 4% FHGF A& R 4% 3 T 8 2 37 4| VP-1635 5 44
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Rajizn et A=, AO% & FHEH & 4 R AR A4 FHGFEA 4 4L VP-1635 564 40 I0 8 T 20 .

KA

DAAE: R 9 A 20 S A g A= 1) 2R3, 30
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FEAER . LN T g N R B A BLIBIF A, W] 5
B ZR G ) e A R A BT, INTIF OB R T T
Brgiat, A R mn G R (7238, BRIt TR

HT4m o A=K A 1 (hepatocyte growth factor, HGF){f:
h 2 Dy Re A0 LR, RTRE S R 1Y SR HGE/c-Met
WG ST, AR, AR R AN
i JERRIK, FLRIK K 55 0k Iehggg (10 A e 5 TEAH
KOS LR MR AR ITAEFR 22 1 D e 249
€, Mt AP T- DR TR uE. £ ReiE
SCHGFAMeA (e S5 ANGTR T /E R, my BURCA DI
M, GG AERPERFI S 25401 % D [RIBF S EHGF A 57
EABPUR, AR T SR AR s . ARSI T
HGFH: R H 4 3 1K 3 A& pVITRO,-mes-HGF 4% e A itk
BT Rajidll bk, MEZHGFRE DR Gt i 12 S e
- £ #(Etoposide, VP-16)I 55T 8AY, LAIIIE SEHGF
TEWREIR P T T AR 22 0N

1 RS
L1 #4%

1.1.1 XA VP-160 F 71 75 18 i B< 245 g 0 B

AN A 75 S DR T

B 2> ], CCK-8I 71 & )6 H [ = #k X 2 4E, Annexin
V-FITCIA A & WY e p g il A & AR ZH-AP 4
(HE) i 5506 B f it U R R e TR A A .
112 @wmiedk  NIRER 40 i R Rajigl Btk A
rp R B AR A B E I B AR A 2 S A i A
W T A I PR, Btk p VITRO,-mes’ %Rajidi i
Pk RUHGFH: I8 1 411 46 i 4 #kpVITRO,-mes-HGF 4
YLRajidl fbk iy AR 5256 5 4 121, bt \HGF 2 5o [
ik [ Abcam 2y 7], RPMI-16405% 550 . N I 2F
I35 558 H 56 E Gibeo A 7]

1.2 &%

1.2.1 @3z iAoyl KL YRaig . ik
pVITRO,-mes#% YiRajidll il . HGFAE N H 41 % 1A 2%
{ApVITRO,-mcs-HGF#% Y<Rajidll il 43 7l & 1-37 °C.
5% COSEFRAA T H MR IR Fr 4 Ml TR 2 3 B
SN 5 R EPIR I, R A A S R T R B 4
BHTIS mL— %k MEE 0 T, 1000 r/min 05 min,
70 VS N2 mLgr RS IR R S, B mLyRA)
WE T B M, i A4 mLE: =2, 37 °Cy 5%
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21 215 B ARpVITRO,-mes-HGF# 4t 41 Jitd 24 512 46 44,
A B G (P Rajidhl il 2 ARp VITRO,-mes’ 44 4 il
XA

1.2.2  Weatern blot# | HGF%& ¢ 49 & i& Hy §%
4 I Rajidh Mo 15 77 5 v, #F1712% SDS-PAGEH
VK, 2 Ja ¥ RPVDFE, B[, I NS00 58 11 e bt
NHGFZ v B PR, 4 °CRb 7, e S A1 000£%
M B ITHRPAR I ) E DR 2P0, FIIRG 1 h; Pl
Ji LADABIRA A &L 2 0. DUARFE JeRajid i 41 R 25 44
pVITRO,-mes HL 2 A Ay 5 i

1.2.3  CCK-87% # M| VP-16% Raji4m It 3% 74 49 % )
H42x10*/mL Rajidfl L F& 0196 FLA 1, 100 pL/AL, *F
1734L, B T37 °Cy 5% CO:% FEH h i i & 1% 9%
24 hJi, INANASTRIIR BB B i VP-16(0, 100, 200, 300,
400 pg/mL), 4k4: 153724 h)5 i ACCK-8ik 710 pL,
37 °C. 5% CO. &3 hJ5, 4> [ 8B FFR X ££450 nm
BT W58 WO AL (D). MR 2 o5 4 e
FHI R (Y%)=(1-I N VP-164b BE 41 (K DA/ %} 18 20 (1D
E)*x100%. 25 [ ALFIRT IR AL, 2% (AU G IR 3,
X HEZH R ajidh B fn 8% 5 O, 1l WS AL, AT
124 #HeEAR@pATHE BR4LT
SPECER A A, 4351 F37 °C. 5% COR 74+
R E 55748 h, I 100 pg/mL VP-16 25 uL, 2 h
JEPBSUE3V, WCAEAN L, 2.5% % /M52, 4 °Cil#x,
PBSUE3IK, 1%k M2 [ 52 1 h, 26 15 M K, 2 oA i
K2R, 1R DA i G, T 75 o B 361 h, 26, 1737 °C
i 1£24 h, 60 °Ci & 48 h, ) F, BT N WL
ks

1.2.5 HGF B % 32 i 95 e - 4008 T 49 %o
ISR A T B A K I 32 AN R, 1 34 A< 5 A
2x10°/mL, FFp F6fLtR, SFAT34L. 37°C. 5% CO%%
R RER R 48 him, I VP-16(100 pg/mL)3E [
B2 h, PBSUE3IR, I BH R 7RI, 24 hjg e &
TN, PBSPESLR2VK, 2 000 r/min0>5 min, 3% [,
S 100 pL Binding Buffer g 241 ifd, JNA 5 uL An-
nexin V-FITCHI5 pL Propidium Iodide, J#%J, 25
BEYE S W 15 min, i A400 uL Binding Buffer, 1 hpy |
BUREI, ~SPAT SR 5K

12.6 (g enmefs=F R T
SR K341 40 e, I VP-16(100 pg/mL)IE:[A]

W E2 hfim, PBSBE3IX, fill & W FE 24 2x 10/ mLAH Hd
W, W05 LA i & RS LI W B L R R TR A,
S E G G 1015 min, ORI T AU b, 0k Bk
e SPATIHES IR, f

127 HAZFAFLHE)E G40 e 5 Tk
- 2 R 4 L) £ R BE RS Sk, R, 4% %
R 25 min, ZKYELD min; FFARZFE YRS min, 7K
VEL min; 1%ERR LWEALEES s, 7KPE1 min; %2 /K AL
P30 s, /KPE15 min, LT GA2 min, £ LEEREK,
THRIGEW, PR E . SPAT IR ES IR

12.8 %itas® 45 B E L) &
7, K HISPSS 16,048 v R AFJEAT IE 25 53 BT Flek 56,
PLP<0.054 2 5 il # i X

2 H#HR
2.1 Western blot#& | HGFE E B R i&

Western blot4h B3 0, ¥ YL HGF3E A [FJRajigl
M55 2 AT K /N2 90 KDalf) 8 [ i 4 1 AL 4E, 1T
XA I TE . Pern HGFRE DR JeRajidh il J5 v] ik
HGF#H A Jit, WKL,

kDa M 1 2 3
95 —HGF
7

M: ST TR, 10 HGFEE N e JeRajidl bk, 2: RS RN
NRK; 3: 453 AApVITRO,-mes#% YeRajidl i bk o

M: protein molecular weight marker; 1: pVITRO,-mcs-HGF transfected
Raji cell strain; 2: non-transfected Raji cell strain; 3: vector pVITRO,-
mcs transfected Raji cell strain.

E1 Western blott&:l|4% 2 HGFE & J5 RajiZfRE Y
HGFERRIX
Fig.1 Expression of HGF protein in Raji cells transfected

with HGF gene by Western blot

2.2 VP-163%}RajiZf Bt 58 A 22 M
ZCCK-8VERT M R IR, VP-161] (. 2 1| Raji4H
L RIHE T, 29 E D100 pg/mL IR 3k 21~ Hoa il A
(44.123.2)%, HAMHIN 5 VP-161% FE 5 IEAHSE, T2,
2.3 B REENEMATHESTL
T BT OSSN, R T A A B 444
MK Z BB, RIMAMAE. BEILK. N
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B2 CCK-8;XHMVP-163FRajiZh A1 58 #9310 I 1E F
Fig.2 Suppression of VP-16 in Raji cells proliferation by
CCK-8 assay

FE P TE A, R AE R TS R T
VP-1640 2 5, FL 3R 8 1 T8 25 2508 1) 40 i B 2 3
Z: MR R ZARFUAR /N, B AT I
Yt i BEHOIREESR . XUZ K% 45 M35 W, (HHGF
SEPR L Y A P T R AR R A, L3
2.4 FRMEAENHGFE R L3 MAnE T/
A

K H Annexin V-FITC/PLX{ 4414, 283 =X 41 Mo X
SN RN ZVP-1640 11 )5, 5 AR AL BEZH AH L, 34141

A)

JH R T %50 B 3G N (P<0.05), {HAE 294 Ab PR A 2
(0], HGFIER G e A1 08 1775 B AR T AR F% JeRajidl
JiiL2H.(P<0.01) 1 %5 3 AAp VITRO,-mes % 44 £H (P<0.01),
PEORHGFEE R gy vl W S AR T Kk A, WAR TR
K4,
2.5 IY DEFE 646 HGFE B 5% 32 3 Rajigl i
THIRZ M

WO LB A LS T-488 nmyli K W gE, 2
SO IOEE IR T, Yo ik 4E. 1
R AR RN BB IR Y (S 0 kL
T AN (B4 ST R) . Y BERE Rt JE AR RO LS
AR M TSR B ZVP-164031 )5, 5 AR abpi
ZUAH LG, 32040 M i 12 B B3 I (P<0.005), {H{EZY
WAL R4 2 [R), HGF3E DR % JL 20 A 12 A€ B AR T
R LR aji gl o 41(P<0.01) 145 244 pVITRO,-mes’%
Y1 (P<0.01), HEoRHGFEER 5 e ] BRI L VP-161F
SIRRajig A T R A, ILEISFIR2 .
2.6 HE: & &M HGFE (& 3% 3 % Rajitfl i F =
RpA

W IE A WA TR, TN i S R T,
RLRGe . MO B )5 5 POk, R mAa«H
RIS (BISE L TR) . HEYL AR K& IL: 4 VP-16

©

A: IEH Rajigli i, B: £6VP-1615 I TN Rajidi; C: LVP-1615 T 1 (I HGFIE R e 4h i .
A: normal Raji cell; B: apoptotic Raji cell induced by VP-16; C: apoptotic pVITRO,-mcs-HGF transfected cell induced by VP-16.

E3 ES BB TNEEZVP-16i5SERajigIFa S MK T
Fig.3 Morphological changes of Raji cells induced by VP-16 with transmission electron microscope observation

Rl HGFERFEFE X RajiZl iR TR R0
Table 1 Effects of HGF gene transfection on the apoptosis of Raji cells

il XTIRAL(%) 2252 (%)
Groups Control group(%) Drug group(%)
Non-transfected Raji group 9.6£0.9 17.6£2.9*
pVITRO,-mcs transfected group 11.7+0.8 21.2+1.3*
pVITRO,-mcs-HGF transfected group 6.0+1.1 10.6+2.3"*

A A A4 2520 S IRALAH L, *P<0.05; 45 24 []: HGFREIRI G e dl 55 A5 YL 4 AN 5 3 A p VITRO,-mes i YL 2H AH EL, "P<0.01
*P<0.05, drug group vs control group; “P<0.01, pVITRO,-mcs-HGF transfected group vs non-transfected Raji group, pVITRO,-mcs transfected group.



328 P
A) HGF cell-Raji B HGF cell-Raji+VP-16 © HGF cell-pVITRO,
2 2] 2]
119% 4.8% 1 82% % 1 15% 4.5%
R g <
Ao ] : o]
§.9% 8.9%
100 100 10t 105 100 10° 104 10° 100 100 104 10°
FITC-A FITC-A FITC-A
(D)  HGF cell-pVITRO,+VP-16 (E) HGF cell-pVITRO,-HGF (F) HGF cell-pVITRO,-HGF+VP-16
&, & 2]
; 1 04% . 5.3% 6.9% 8.9%
= =F 5] I
<=7 <7 <=1 -3 ol
A & > A
% L 6.8% L 0%
=4 =4 =F
1 T L | T V.IHII| T LBLRRLLLL | LELELRRLLL | T

10?

10 104 10°

FITC-A

10?

10 104
FITC-A

T

10°

10°

10?

103 104
FITC-A

A RECYRajIN AL, B: £ 254 VP- 1640 BEH AR 4, YeRajidi Judl; C: S ApVITRO,-meshh Ye4l; D: 254 VP-1640 2 1) 2548 R p VITRO,-mesk%
YUl B HGFIEH B GLL; Fr 22 29 VP-16 b B I HGFEE R B YL 4]

A: non-transfected Raji cell group; B: non-transfected Raji cell group+VP-16; C: pVITRO,-mcs transfected group; D: pVITRO,-mcs transfected
group+VP-16 group; E: pVITRO,-mcs-HGF transfected group; F: pVITRO,-mcs-HGF transfected group+VP-16 group.

Py
1L

AR N HGFE E 5 L4 p R T #I1ER

Fig.4 Effect of anti-apoptosis of HGF gene transfection by flow cytometry

(A)

A RFEYRaGiN AL, B: L 25 VP-16 40 HL ) K 5 YeRajidll i 2; C: 258 AApVITRO,-mesfE Y4, D: 2254 VP-16 4021 (1) 25 3 /Ap VITRO-mes’

B) |

B

Yedll; E: HGFREN L YL ; Fr 2 2))VP-16 40 [ HGFRE R i YL 4

A: non-transfected Raji cell group; B: non-transfected Raji cell group+VP-16; C: pVITRO,-mcs transfected group; D: pVITRO,-mcs transfected

©

®

group+VP-16; E: pVITRO,-mcs-HGF transfected group; F: pVITRO,-mcs-HGF transfected group+VP-16.
E5 AYUEHE R X HGFE R 2m iR T 1 F A48 (400x)
Fig.5 The detection of anti-apoptosis effect of HGF gene transfection by AO staining(400%)

APRG, 55 ARKEPEZH AL, 32H 40 B iy 8 T 2 0 S b

INP<0.01); {HAE 25 Ab FELH 2 0], HGFHE R 55 G
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F2 MEEEEEEMHGFER AR TR m

Table 2 Effect of HGF gene transfection on the apoptosis of Raji cells by acridine orange staining

415 X HEZH (%) 25 2541(%)
Groups Control group(%) Drug group(%)
Non-transfected Raji group 1.8+0.9 15.9+0.8%*
pVITRO,-mcs transfected group 1.9+0.8 16.5+2.8*
pVITRO,-mcs-HGF transfected group 2.0£0.9 8.3+1.0*

AR 2 SR R L *P<0.005; 25 292010 HGFREIR % Yo 21 5 R 1 Ye AN A 3 A p VITR Op-mes i Y41 AT EL: *P<0.01 6
*P<0.005, drug groups vs control groups; “P<0.01, pVITRO,-mcs-HGF transfected group vs non-transfected Raji group, pVITRO,-mcs transfected
group.

(R JH T 22(6.0%) W] DA T A 56 YeRajiZll 2 (11.9%,  P<0.05), $& /sHGFHE PR 5 gy — 52 FEE |- 5 AT 400151
P<0.05)F1 %% 5 A pVITRO,-mes#; 4 41 it £H.(10.2%, Rajigil fu i T2k AL AE R, DL El6F1 1€ 7.

(A) (B) w ©)
b ad oo
oo

%

—r

)

A REFGRGIH AL B: Z0Z5)VP-16 40 (K R Fe YeRajifi I d; C: B fApVITRO,-mes e YL D: 2251 VP-164E BRI 1 A pVITRO,-mes e
Qe Br HGFRENFE LA Fr 2225 VP- 1650 B I HGF RN Fe e 4
A: non-transfected Raji cell group; B: non-transfected Raji cell group+VP-16; C: pVITRO,-mes transfected group; D: pVITRO,-mcs transfected
group+VP-16; E: pVITRO,-mcs-HGF transfected group; F: pVITRO,-mcs-HGF transfected group+VP-16.
El6 HER & ZENHGFE R34 /E T 89 57201(400x)
Fig.6 Effect of anti-apoptosis of HGF gene transfection in Raji cells by HE staining(400%)

Non-transfected Raji group
pVITRO,-mcs transfected group
pVITRO,-mcs-HGF transfected group

Drug group 4=
Control group 4=

Drug group - A
Control group

Drug group
Control group

Apoptosis rate(%)

XTI IEFE AN A 22 SRVP-16Ab B AN . —ZHAN I 28 252 5 0 HRATATILE: #P<0.01, 4P<0.05; 45 245411), HGFIEDR ¥ Yl 5 R Ye 2
I A p VITRO,-mes% YL 2H AH LL: “P<0.05.,
Control group: normal cells; drug group: cells treated with VP-16. #P<0.01,*P<0.05, drug groups vs control groups; “P<0.05 pVITRO,-mcs-HGF vs
non-transfected Raji group and pVITRO, -mcs transtected group.
El7 HEREZENHGFE R L3 MIRE TR
Fig.7 Effect of anti-apoptosis of HGF gene transfection in Raji cells by HE staining
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Jitw 9k B 98 (DLBCL)H 1Y £ ik, KawanoZ5 146 1] 796
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5 RIE AR FNST 28047 %5 /EDLBCLH B S 5 % Gl
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fIK(P<0.05), & /RHGFAE N e Je vl fE — @ FL[E b4l
HIVP-16 175 140 i 12, B uEsE THGFAE y—
P2 Thaean Mo 8 7, ek R E R ERR T R
AIEKGHE . 1R BRI LN A, i) e B
A uan s T AR, AL EARBLS] w7 2P
WL

Sk (References)

1 Jiang WG, Martin TA, Parr C, Davies G, Matsumoto K, Nakamura
T. Hepatocyte growth factor, its receptor, and their potential value
in cancer therapies. Hematology 2005; 53(1): 35-61.

2 Tjin EP, Groen RW, Vogelzang I, Derksen PW, Klok MD,
Meijer HP, et al. Functional analysis of HGF/MET-signaling
and aberrant HGF activator expression in diffuse large B cell
lymphoma. Blood 2006; 107(2): 760-8.

3 Forte G, Minieri M, Cossa P, Antenucci D, Sala M, Gnocchi V, et
al. Hepatocyte growth factor effects on mesenchymal stem cells:
Proliferation, migration and differentiation. Stem Cells 2006;
24(1): 23-33.

4 L RBCAT, TR, TEER, BN, A, A5 i
A DR i DR A 0 R EEL R A MR ) A2 2 A LR
(B 24RR) 2010; 39(4): 378-85.

5 Toyama T, Ido A, Sasak H, Maeda K, Yamashita K, Kubuki Y, et
al. Possible involvement of neutrophils in a serum level increase
of hepatocyte growth factor in non-Hodgkin’s lymphoma. Oncol
Rep 2005; 133: 439-44.

6 Kawano R, Ohshima K, Karube K, Yamaguchi T, Kohno S,
Suzumiya J, et al. Prognostic significance of hepatocyte growth
factor and c-MET expression in patients with diffuse large B-cell
lymphoma. Br J Haematol 2004; 1273: 305-7.

7 Hsiao LT, Lin JT, Yu IT, Chiou TJ, Liu JH, Yen CC, et al. High
serum hepatocyte growth factor level in patients with non-Hodg-
kin’s lymphoma. Eur J Haematol 2003; 705: 282-9.

8 Tjin EP, Groen RW, Vogelzang I, Derksen PW, Klok MD,
Meijer HP, et al. Functional analysis of HGF/MET-signaling
and aberrant HGF activator expression in diffuse large B cell



DR S5 T M A DR 5 DR e s Ao L8 0 R 0 T PR

331

lymphoma. Blood 2005; 107(2): 760-8.

AKT activation. Int J Oncol 2010; 36(5): 1261-7.
Lee YH, Marquez AP, Mungunsukh O, Day RM. Hepatocyte

angiotensin II via extracellular signal-regulated kinase 1/2 in

9 Kurosu T, Fukuda T, Miki T, Miura O. BCL6 overexpression endothelial cells and tissue explants. Mol Biol Cell 2010; 21(23):
prevents increase in reactive oxygen species and inhibits 4240-50.
apoptosis induced by chemotherapeutic reagents in B-cell 12 He F, Wu LX, Shu KX, Liu FY, Yang LJ, Zhou X, et al. HGF
lymphoma cells. Oncogene 2003; 22(29): 4459-68. protects cultured cortical neurons against hypoxia/reoxygenation
10 Grotegut S, Kappler R, Tarimoradi S, Lehembre F, Christofori induced cell injury via ERK1/2 and PI-3K/Akt pathways.
G, von Schweinitz D. Hepatocyte growth factor protects Colloids Surf B Biointerfaces 2008; 61(2): 290-7.
hepatoblastoma cells from chemotherapy-induced apoptosis by 13 Rui C, Li C, Xu W, Zhan Y, Li Y, Yang X. Involvement of Egr-1

in HGF-induced elevation of the human 5 alpha-R1 gene in
human hepatocellular carcinoma cells. Biochem J 2008; 411(2):

growth factor inhibits apoptosis by the profibrotic factor 379-86.

The Effect of Hepatocyte Growth Factor Gene Transfection
on the Apoptosis of Human Lymphoma Cell Line Raji Cells

Shen Rongrong', Zheng Xiaojiao', Cen Dong'**, Zhao Hang', Hua Shixuan',
Pei Renzhi®, Lii Jianxin', Tu Zhiguang*
('Zhejiang Provincial Yinzhou District Centre for Disease Control and Prevention, Ningbo 315100, China; *Zhejiang Provincial Key
Laboratory of Medical Genetics, Wenzhou Medical College, Wenzhou 325027, China; *Department of Hematology, Zhejiang Provin-
cial Yinzhou People’s Hospital, Ningbo 315040, China; *Faculty of Laboratory Medicine, Key Laboratory of Clinical Diagnostics of
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Abstract To investigate hepatocyte growth factor (HGF) gene transfection and its inhibitory effect on the
apoptosis of human lymphoma cell line Raji cells induced by VP-16, three cell lines (non-transfected Raji cells,
empty vector transfected Raji cells and pVITRO,-mcs-HGF gene transfected Raji cells) were designed into normal
groups and drug groups. Western blot was used to estimate the HGF protein level. CCK-8 assay was used to mea-
sure proliferated inhibition on Raji cells induced by VP-16. Quantitative and qualitative analyses on the apoptosis
of Raji cells were performed through transmission electron microscopy, flow cytometry, acridine orange (AO)
fluorescent staining and HE staining. The results showed that HGF protein expression was evaluated. CCK-8 assay
revealed that VP-16 can inhibit the proliferation of Raji significantly at the concentration of 100 pg/mL. Typical morpho-
logic changes of cell apoptosis were observed under transmission electronic microscope. Flow cytometry results
showed that the apoptotic rates of drug groups were significantly higher than the control groups (£<0.01), indicated
that the apoptotic rate was enhanced after treated with VP-16. The apoptotic rates of HGF gene transfection groups
were significantly lower than the non-transfected group (P<0.05) and empty vector transfected group (P<0.05), in-
dicated that HGF gene transfection can significantly protect Raji cells from apoptosis induced by VP-16. The results
of acridine orange (AO) fluorescent staining and HE staining indicated that HGF can decrease the apoptotic rate of
Raji cells induced by VP -16.
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