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A Modified Method for Transfection to SKOV3 Cells with Protamine-DOT-
AP/ Chol Liposome-Oligodeoxynuleotides Complex

LU Jian-ping’ , SUN Hong', CAO Chang-chun’, OU Zhou-luo’( 1. Gynecology and Obstetrics Hospital Fudan
University , Shanghat 200011, China; 2. Zhongshan Hospital Fudan University , Shanghat 200032, China; 3.
Tumor Hospital, Fudan University, Shanghai 200032, China )

[ Abstract ] Objective: To observe the transfer efficiency of protamine-DOTAP/Chol liposome-oligodeoxynuleotides
complex to SKOV3 cells. Methods: Synthesized NF-kB decoy ODNs or scrambled ODNs labeled by FITC on the 5"ends
was mixed with rationic DOTAP/ cholesteral liposome and protamine, making the charge ratio of positive : negative 4. SK-
OV3 cells were transfected by the complex( 1 wmol/L ) and the efficiency were measured by flow cytometry( FCM ) and
fluorescence meter. The direct effect of NF-kB decoy ODNs transfer on the growth of SKOV3 cell line in vitro was meas-
ured by MTT method. Results: The efficiency of LPD transfer to SKOV3 cell line was 96.41% , significantly higher than
that of naked DNA transfer which was 12.86% . The growth of SKOV3 cell line was not affected by 48h incubation after
NF-kB decoy ODNs or scrambled ODNs transfection. Conclusion: LPD method is the one with high transfer efficiency not
affected by NBS( newborn bovine serum )with possibility of use in vivo.
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1 M8RSTE Tab. 1 Preparation of transfer complex
Y
11 %HE@_‘_*% y . Charge ration( +/-) 1 2 4 6

NI L B B S0 4R L bk SKOV3 , ok A AR B
SR No. No.1 No.2 No.3 No.4
1.2 FEZREH DOTAP/Chol( 1) 2.7 13.6 35.4 57.2

an 2 ; NF.LR 37 b 1y 2 :

20 OD BACHERZ L HY) FITC-NF-«B 74 ) 55 R DMEM( NBS™ X pl) 247.3 236.4 214.6 192.8
HR( oligodeoxynuleotides, ODN ), H:Hi 15 P65 1 P50 Liruid AC ul) 50 250 250 250
9t — V4 B CF R34 ) F 517 57-AGT e
TGA GGG GAC TTT CCCAGG C-37,3'- TCA ACT CCC Cor liguid B)

CTG AAA GGG TCC G-5"320 OD Wi fC Bz Ak i %t B4y Total vol( wl) 500 500 500 500

BB FFR( scrambled ODN ), J¥%512% 5'TTG CCG TAC
CTG ACT TAG CCG T 3',3"AAC GGC ATG GAC TGA
ATC GGC A 5", i BG4 TR R A G 1% faks &
F ;1 mmol/L DOTAP/Chol EFA, fi Hh Il BB T /Naik
H P EE  DMEM K532 58 1 [ GIBCO Al 5 84/
M35 NBS ), W B AT DU 2 4wl (R B A By 95 Jk op
JNA 10% /NEILE 5 1L-18(5 pg, R&D AR ), 46 7R
FRBER 1 g /ml, i - 70°C VK46 % H1; HEPES 28 0Pl
( HBS 10 mmol/L HEPES, 145 mmol/L NaCl, pH 7.4 ).
1.3 FEAUR

PN TE, H A B A Al A 8% 72 4, 56
SHEL LAB 728 &) 7= s M TAE &, g ) &
72 TN AE A% FCM ), 3¢ [ Beckton Dickenson 2 &) 7=
i s BEAR Y : ELx 800 Universal Microplate Reader( BIO-
TEK INSTRUMENTS, INC ).

1.4 W% 1 pmol/L FITC-NF-«kB-ODN 7£ HL7 Ff5i] 1,
2,4,6 FIYEE YRR L R 10% /N I T8 X6 766 % 1) 5 0l

AL 2 x 10°/L BARFUN 2 ml B4R 2] 6 L
LM, 37°C,5% CO, 55 F2 4 1 3%, Al ik 2R ik 50% ~
80% . 1.5 ml EP & HC il LA F %W : 1] HEPES 28 nfi
WP FITC-NF-«B ODN 7 ¢ 2] 660 pg/ml (2 100
pmol/L) x 1 ml; 5 1% A5 FIRE( 96:4 ), {88 prota-
mine: ODN =6:10, 5 ZJE F 10 min,

1.5 ml EP 4, A &M NBS DMEM 980 ul,B
EIMAF 10% NBS DMEM 980 wl, #RJ5 45 A ik fa
FEEE1-ODN IR 5 20 wl, %38 1 Jros 43 51 e i i
b B4 1,2,4 3 6 MR A A EWAH
NBS ™ SEBG, A B 45 W% S NBS * SE3G . B il B
PR TR RIRA), B IR 15 min, 4T e IR
M AHRFE RS G

R AN RE SRR P 3 3R 3 IR 2 ml B JE I
B FRIE P UL 40 M 5 B b A f20KE 2 (1-B8 R AR-DNA B &
PICLPD VIR AT, 4 B A B8 5= M 4n g v, i ODN 2%
WEEA 1 wmol/L. RNV YLBAIM 3 B AL

2 h 5 IR YL, I JC LT 1 5% 3 v sk S WA 4
W, 2 E BTN S 2 B AR YR, Mk
UK 495 nm, KEF K 525 nmo FrAT SEE IS AR
P85 8

YA 3 K.

1.5  +/-Hff Fufil ok 4 9 BH B 7 IR B iR-fa S B LA
S NF-kB ¥ 4 SKOV3 A sier &

YR IR g ik B AR T 6 om K
FRIL, LPD & A A 1 IE i F oy LL g3t 4, 7% 44 2 h
JEU RS ILAR L, ] FCM W a2 2 % 240 i 5 B A 20
L) ] AR T AL ORI E R 3 IR
1.6 MTT %5 LPD %% Y« NF-xB ODN /54 #7) %
SKOV3 2 A4S h 1 58 1) 57 i)

YR SR LPD 6 LA |-, LPD B SRR mE
Tr O 4, 55 3 2 h o T Y 20 W 35 26 e, xof TR
HFFFIEFRIE, B A DMEM 1532 56 1 ml, 4k 48 5 3%
48 h; £ LA BIHIA MTT( 5 mg/ml )200 pl, 4ELEREFE S
hs O 35334, 85 3R 5L, &AL 4 i A DMSO 1 ml,
TR 2245 SRR, 78 ELx-800 EFR{X F % K 490 nm
Ab LA G REAE, B 4 R AL E AT G Hr .
SHG TR 3 K.
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ARSEEG UL + /-H g el =1,2,4,6 AR & H -
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<0.001, HASLLL + /-5 faf Fo 60 4 418508 B i,
Sefrtfih 1 2 A 2ER A B EEZE (P <
0.05) 05 +/-Hifaf b = 6 2 e 22 5% 00 . & 1
B 10% /N4 1T 6 45 4 3 Y 3R 0 B B R
(%2),

2.2 +/-Hifaf LA 4 B9 BH S IR B AR -faoRS 2 A
5 NF-«B iFE ¥ LPD 32 )54 SKOV3 4 R%

S 2 RO AL ) B, LPD 544 SKOV3
PHIRCR =, Ik 96. 41% , 541 EE DNA ZH( #5 YL sfi%
H12.86% )L ERAW B ENE, P <0.001( 1,2 ).
2.3 LPD %% 4 NF-kB ODN &4 ¥ % SKOV3 41 ity
PRSI FE RS2 MTT )

AN B 37 B SKOV3 41 i 78 B Jo 1A % Y& NF-«B
ODN %45 Scrambled ODN 48 h J& H:4H 1% 7 Ic ]
AR 5 R I YN IR L LA, ST ep AL Bl 22 R0 i
PR3 ),

*2 AEETTLLFIH DOTAP/ Chol
BEBTA SR LB LR R( 2 h)
Tab. 2 Efficiency of liposome-mediated gene
transfer with different charge ratio( 2 h )

Fluorescence Fluorescence
Group . .
intensity( NBS-) intensity ( NBS + )

1 0.56 0. 10 0.60 £0.16
2 3.26 £0.17* 3.25 £0.24"
3 3.98 +0. 127 4.07 +0.21*
4 4.53 +0.28"" 4.63 +0.29""
5 4.23 +0.11* 4.17 +0.19*

1: Control group: Naked DNA transfer; 2-5: LPD method
( charge ratio: 2. +/-=1;3. +/-=2;4. +/-=4;5.

+/-=6). # P<0.01,compared with control group; * P
<0.05, compared with next group. NBS-: Transferred liq-
uid without NBS; NBS + : Transferred liquid with 10% NBS.

1 SKOV3 48R 3 i X 40 f
Fig.1 FCM analysis of the transfer efficiency of SKOV3 cell

2 #t5E DNA J£#0 LPD iE#: SKOV3 4R £ b
Fig. 2 FCM analysis of the transfer efficiency of SKOV3 cell
* P <0.001

®3 SKOV3 s RIEERREMEFENTIL
Tab. 2 SKOV3 cell growth after LPD method transfer

LPD-NF-kB LPD-Scrambled

Groups Control
ODN ODN
Transfer time( h ) 0 48 48
Cell growth( % ) 100 96.6 £3.5 97.1+3.9
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R m AHHZ 2V B BE . H R & I8 B A
1% DNA B Jeqr e PG I7 Sl 2 B A, FH e N
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P AT AT B H T 0 A0 B AR BIT RE . el T BE S i I
TR T 1 B R e e B8ORS 32 G T . S 2
AR L, i TR T 00 DR 3K Ry T I, N5 )
G R G R h WOR 3G 5 H AR S ER R AR Y
AT REARE A e IR, R et . (HR, N
TR LIS, ol T I A A0 A B A A AR
LS i BT 1A-DNA 52 5 R AR 1, (1 2 e 0 32 %

%o TRV DNA S8R Bl 40 9 75 1T A, /3R
5 Ty WML PR %) i SIS T I S, A T 1E AR N R AR
o PRI = 3808 e B B B A2 58 i A

DOTAP BJl 1, 2-bis ( oleoyloxy )-3« trimethylamm-
ononio )propane , 42— F1F 1F H faf (1 — B BH B A4 24E 9y
] RS , i B RE B Chol( cholesterol )RE ik 25 35 /=1 I i
PRARRE P, LA 25 Ay JEORH ) A i) BH B 8 1 5 F
ENRBUAAE L BT S 3E g . T H. DOTAP/ Chol 5 5t
TR A 5 40 KMk BE VI FBL Y DNA YA, £ 200 pl 5 mmol/ 1,
HIRG R i Z A 82.5 wg DNA i A & A VLHE,
WoRHmERE M. RIS DNA: IR IR & K%
TET F, i 7] 9 AT 5 200 i 3 T A 1 2 R AR T RN, A
[E/ T & SR

R F( protamine ) PR S50RG 2 B 5k 26 1T HAT 5
BB A AT, 2 P TSRO A R R LA Y R T
b m Ry . R E PR TSI A S g R
FIKE DNA JE JS0RS 25 254 , T T DNA - DA I 35 1) Jfd
WEGE R | i o VA BRI A o I 0, A7 2 3 s fORG 2R
F1 5 BH B T B8 B AR FI DNA — 2 4% — 5 L) il )i LPD
PEATURPI AN Y B T R Yo

ARG U T A1 DOTAP/ Chol 8 i1k 5 ks
EALEA, A LUR A B DNA 454, 3533 T 0k
HEF-JER-DNA 5 A R RTH 1Y + /- Fff L ) % 5 e
RO 35 B9 SKOV3 41 i 8% 5 (4 5 Wi, F 5% % IR AE
LPD 0 + /-Fff Fo 00 4 IPSCR i, S el A 1,2
BHIA B R ES N 6 HHE, 8UOR BA 1R
LA s 5 0 B E PR R . X T B S SKOV3
) R TR R A ORI R G S S N S P B
95% LA I, LR EEAY DNA 1415 Yl R A i il 3 Y 2
T, T EL G Ye R A2 15 35 3 vh 109 (19 /N4 1L 75 5 0
ARWFFE MTT 3545 R R R R ERIFEH Y E 2
Scrambled ODN, SKOV3 41 i f 4 415 58 E 1 2 TCHA
MO . ARHFSE B LPD 3202 — R 2 4 ) R 5 e )y
Peo BT HANE MR AN L B YR B 5 T 14k
YA REPE /N, PR bt A R T AR B e T o 3 a4
FRIE MM LPD F M + /-Hifaf L], A2 i F e i
Jit 25 AT e 2 IR AR5 3 A B e ROR
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