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Comparison and evaluation of transfection efficiency and toxicity of two transfection reagents:
JetPEI and Lipofectamine Plus in NIH3T3
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Abstract: Objective To comparison and evaluation of transfection efficiency and toxicity of two transfection reagents: JetPEI
and Lipofectamine Plus in NIH3T3. Methods Vector expressing GFP was transfected into NIH3T3 cells mediated by JetPEI or Li-
pofectamine Plus. 24 houes later, transfection rate was detected by flow cytometry. 75nM Oligodeoxynucleotide (ODN) was trans-
fected into NIH3T3 cells mediated by JetPEI or Lipofectamine Plus. 12 hours later, the distribution of ODN in the cells was investi-
gated by laser scanning confocal fluorescence microscope. NIH3T3 cells were transfected with JetPEI and Lipofectamine Plus re-
spectively. 48 hours later, the toxicity of transfection reagent to cells was examined by WST-8. Results JetPEI had higher transfec-
tion rate than Lipofectamine Plus when NIH3T3 cells were transfected with macromolecule vector. To micromolecule ODN, It
seams that transfection rate was no difference between JetPEI and Lipofectamine Plus, but the DNA particles that JetPEI compacted
were smaller than Lipofectamine Plus compacted,so it was easier for ODN to enter the cell nucleus. JetPEI had lower cell toxicity
than Lipofectamine Plus when NIH3T3 cells were transfected with 200nM ODN. Conclusion JetPEI has higher transfection rate
and lower toxicity than Lipofectamine Plus to NITH3T3.

Key words: transfection;fibroblasts; toxicity

FER R A8 B AN IR > T4 DNA RNA 45 A4, & 10 % W & 2F 1 3 (FBS) (32 [ Hyclon 28 &l , 55 il %0 #% 1 &
ST R AL R ek A 2 %lﬂiﬂﬁ EESHRSENFER LA, & (ODND & 1L 5 181 (S Invitrogcn 2~ A . pEGEFP-NT JikL
PR e 5 B8 — 8 M 6 sl 70K A A B A 6 R 280 4k 5 3% 3] 4 (3£ ClonTech 24 &), fH & + % YL 151 JetPEL i 7] & (& [F
ML, BHES N8 i A B B 2R G W2 H an bR T g 4 iR Polyplus-transfection 2 ) , anofcctammc Plus 2% 7 & (3£ &
T e IR W0 A PR AT L Y R A0 N R R Invitrogcn 2y w)), CCK-8 40 i 3 Hoik 57) & (H A Dojindo 24
AT 1 2 a0 o %) SE B AR AT e 2 S T A RO . /N RUIE ) R EFOCH A B (H A OLYMPUS 2 5], i 2040
Jifs AT 4 441 ffL (NTH3'T3) J2 £F 2 4k AH 56 %5 95 8 1 i 38 55 1k 4 H’MXUS&D/AWQ
M%E’Jaﬁ%ﬂﬁiémﬂ’@“’” PR35 e H BTS2 g2 5 0y 2 R 1.2 ODN Wy¥it& M it & Mgk 48 b ODN( g3
A 7 FH 2 F g % 1k Lipofectamine Plus FI 1 % F R & W ANED L FESN 5 -CTG ACT GAC TTT TTA GTC AGT CAG
JetPEL, F 5 Hx) NTH3T3 4 il (9 5 Je 3 % Je M, LA 348 1 TCA GTC AGT CTT TTG ACT GAC TGA-3', #5453

NIH3T3 4 i 4% Y (9 B4 7 ik . 6-%2 3 7% St & (6-carboxy-fluorescein, FAM) #xic . il /K & f#
1 #HR5HE ODN., 94 “CKi# 5 min, Z¢ 1 2 2R - LR KT8 i 4 7 X4

L1 BRE /N BUIR IR SRS 4 40 i NTHBTS W [ i B Bg B ODNLFLAIA T4 DNA % 8 [ CKj% TaKaRa 22 H]) .16 °C 2
A A FLE BE A0 % . DMEM 5 % B 55 3k (36 [ Gibeo 2 ml). 24 ho ARG, —20 "CORFIfRAF %

A

A J@IRAEZE . Tel:(023)68765332; E-mail : wuweiyahoo(@ sohu. com,



TREF 2011 4 A5 40 55 12 4

1.3 s 50 ] DMEM @bl i 7 B R 58/ BUIR G
A ZE 4 e NTH3TS, 3535 5 vh 2 10 % By 3 48 15 (FBS) . 100
U/mL HEHERM 100 pg/mL #FHE, T 37 C.5%CO WA N
BEgE . A0y e AR P8 JetPEI K& Lipofectamine Plus #% 44 ix
7018 B 45 58 B
1.4 G0 AR I pEGFP-NT Bk 4% Je s F 12 fLik
HgRh NTH3T3, 55 2 RN & 29 80% , Fi pEGFP-N1 Jfi ki
Fey NIH3TS. 5 e ki N 2 pg. JetPELpEGFP-N1 B A
Sy B ON/P =5 Al 8 1155 % Y B 95 JetPET [ & . Lipo-
fectamine Plus-pEGFP-N1 B4 % 4 Lipofectamine I Plus #Y
AR 1.2 pL, 1.3 plo1.4 pl, 24 hJ5, WCAE 4RI o =
284S 00 S5 1) B Y Al
1.5 #0060t B 4 W B W% ODN 7£ 40 ML N 19 43 #i
NIH3T3 5 fi e 3 8% v b Fr Al i 2B K& & 60203 & A H
FAM F#iC Wi 45 7% ODN # 4t NIH3T3, %% % ODN 4k FF hy 75
nM, 12 hJg .4 % 2 5 B [ 78 40, DAPT 3 €5, F ok 6 5
£ 0 1% WL EE ODN 76 41 i P9 189 437
1.6 AUMEHEEMERRI  F 24 FLAR R AP NIH3T3. 45 2 K41
M fl A 29 60% , 4% 3 B 25.50,100,200 nM ODN 4 JetPEI %
7 (N/P=5) #l Lipofectamine Plus i #| (1 : 3) IR & J5 % Y«
NIH3T3, & 4 5 6 L, H % — 4125 [ X R4 CH A 40 i
ODN. R AR M) . 4 h J5 . W& 25 55 35 56 i AT iF & 102
FBS i) DMEM, 4 £ 55 5%, 48 h 5. WM L8 5# &, Sl n A
200 pL Frff DMEM A 10 pL. WST-8 i 7 ( H A Dojindo 2%
AL 37 CHEFFANKEFE 1 ho 450 nm ZbW MR SEAH . 40 i 47 3
R (Y0 =TI AR fE /S IR 4B IR (E X 10054,
1.7 SEit#Abs R A SigmaPlot. v. 10. 0 G 312 & F#F )
PEREAT B 0T SCI BE L T s FoR L UL P<<0.05 EH
BHEITERE L,
2 & 3
2.1 W4T ODN it K& & Mg ODN, R KB B
WE A4 T2 A% ODN, il T4 DNA % B2l 7% B2 5 10, TE B 3R 4544
(| D,
ODN
i)' AGTCAGTCAGTCAGTCAGTC ' 1
TTTCAGTCAGTCAGTCAGTCAG TT
)

AE AR kG BT, T4 DNA EHRSES. T 5 FAM 454

7 A5 o
1 W $% 2 ODN

2.2 pEGFP-NI1 Bk e 0o/ M 2 pg pEGFP-N1 Ji
e e NTH3T3 400,24 h J5, W4 408, DL RO Bk A F 3%
e300 20 S 25 xR P O 2K 4 i A0 0 R 1 e kR (I
2)o FERKI, B YR JetPED N/P=5 I J5ihL i g 580 3 i
70 56. 982652 N/P =8 I &% Ye R Sl T B (45, 54%0) .
%} F Lipofectamine Plus # 44X # ., 24 Lipofectamine [ & K
1 pL B 0% Plus (38 (2.3 .4 pl) B Y R0 IE 0 0] A
AR B2 35.05% .31, 79%.33. 27 % . BRI JetPET %% i
M FE & T Lipofectamine Plus,

2.3 ODNYE4MM s FZEOEHRIEH ODN # % NIH3T3
A, 12 h )5 7 OO0 3 B A B BB T WEE ODN 7 41 g 9 Y

1165

A, BRI, JetPEI fl Lipofectamine Plus #RFEWF ODN &
BB A {8 JetPET % Yt i) ODN DL 4317 76 40 M 4% N
T, B B HUE 4 Aii » T Lipofectamine Plus # 4% i ODN L4
S ATE I N R L 9O E 5 R .

2.4 WIEFEEKD  FH JetPEI HI Lipofectamine Plus 5] 43
WYL 25.50,100,200 nM ODN, 48 h J5 . MTT 3k & I 20
WA TetPET 5 56 3 S A1 Ty Bk 0+ (1. 050 7
0.070 4).(0.988 9£0. 115 7),(0. 872 3+0. 166 2).(0. 664 6
+0.053 5) ;Lipofectamine Plus & 7| % Y% 4H 40 M 15 J1 K KK -
(0.986 640.064 1),(0.933 940. 041 0),(0. 797 1£0. 106
4),€0.397 9=£0.030 1), nJ WL, Fifi % % 1 79) e B2 () 44 o » 40 g
5 J1 BT R 2 5 %y 200 nM ODN I, % 4% 350 5] Lipo-
fectamine Plus X 21 Jifg 53 1 5 A (P<<0. 01, lLA 2.,

@ Lipofectamine Plus(13)|
B JetPEI(NIP=5)
1.0 4
84
R
E 8
Mg
24
00 T T T T
25nM S0nM 100nh 200nM
24318 ODNgI 2
2 HEEHERN
3 @

FE R Y7 0 O B 2 A0 o] w35 280 ke B bR AR R 4 i B H
PO A A P R PR 338 % R A A o T ARl o 1 AR .
B 51 10 G 9 T M B B0 Pk A5 T AE A BEL AT 7 I R 19 1
RIS R ARTE 2B AR 25 AT 1 AR 9 B AR A 2B R
RIT AR . BT W R A AR R R R T
REEFHE FREY . EAES A S HEF SRS .
TE R TE T 09 525 1 5 S R 1 A R R e o A AR
FH DNARNA S A o B8 R 51 EL A 2% 400 M 245
A I A= g B R T AR P TR A D I T LR 9 O B
F B A e R X 2 Al A B S T O I P T B
HAE il 0 2R B L 15 5 ARRE LI T B KO 1 TR M AR R T
2RO R — R Y B R A YRR TR A0
PR A TR O SR A BT I AR 2 g AR T DNA £ 2
P TR A A . EL A A AR AR R E L AN L
BREERE AL, AR 2 B H M .

W £%JE ODN REHEHT % W 2L A% . JC 35 . IF BE £ 57 XUBE DNA
MR KM R, AR SLH LI AL E ODN 8 dexd 42, BE B 1k
ODN TE 41 g 4 B A . A A1) T W% ODN T8 41 M 4 (% 20 A 15 B0
IRl i HE B ODN B S X6 41 10 9 3 1 52 00 O 1T 52 35 45 58 A 1l A
P JE W5 ODN 7240 i 4 53 A V25 & SLAE AR TR) 110 & e 5%
4 F . JetPEI Hil Lipofectamine Plus X} ODN #B A 1R & i) % Y
% & ,{H Lipofectamine Plus {12 ODN J5E I E &Y F K,
VLR AR TE A0 M % A0 A g 32 1 JetPET A S i %% ¢ . ODN fig 1
B ATERL N X O T4 J5 AR e G Y ik B4R T A 3 7 5
T 32 5% AH I 1) 4% G il ) A AR A i 48 3 38 Lo X TR R4y F



1166

JRRL, JetPET7E N/P=15 B (5% Yo 280 % B /8 3530 6026, 1 Li-
pofectamine Plus 17 , 4% Plus 7 & , 7% Y &R I W B 2
AR AE 350 A AT . Ja A Bl e R e BE A G N, TetPET A1 Li-
pofectamine Plus ¥J & ¥ H XF 40 Mg 09 25 4. 24 4% 4« 200 nM
ODN i , % 4433t #] Lipofectamine Plus % 41 Jfg i 55 1 K (P<<
0.01),

SE Xk

[1] Niidome T, Huang L. Gene therapy progress and pros-
pects:non-viral vectors[ ] ]. Gene Ther,2002,9(24) :1647-
1652.

[2] Mark ED. Non-viral gene delivery systems[]J]. Curr Opin
Bio-technol,2002,13(2) :128-131.

[3] Kitamura H, Yamamoto S, Nakase H, et al. Role of heat
shock protein 47 in intestinal fibrosis of experimental coli-
tis[ J]. Biochem Biophys Res Commun,2011,40(5):599-
604.

[4] Shao HY,Miao ZY,Hui-Chen, et al. Nucleophosmin gene
mutations promote NIH3T3 cell migration and invasion
through CXCR4 and MMPs| J]. Exp Mol Pathol,2011,90
(1) :38-44.

[5] Verma IM, Somia N. Gene therapy-promises, problems
and prospects[ J]. Nature,1997,38(2) :239-241.

[6] Marshall E. Gene therapy death prompts review of adeno-
virus vector[ ] ]. Science,1999,28(10):1244-1246.

FRES 20115 4 A% 40 5% 12 7

[7] Niidome T,Urakawa M, Sato H,et al. Gene transfer into
hepatoma cells mediated by galactose-modified alpha-heli-
cal peptides[ J]. Biomaterials,2000,21(17) :1811-1813.

[8] Chaltin P, Margineanu A, Marchand D, et al. Delivery of
antisense oligonucleotides using cholesterol-modified
sense dendrimers and cationic lipids[ J]. Bioconjug Chem,
2005,16(4) :527-529.

[9] XJEot. R, ik ¥R %, @ FUk DNA K 20k DNA
BRI 45 LT . v [ B2 24 B 2 Bg 24 4k, 1992, 14 (3) .
220-224.

[10] Ishiwata H, Suzuki N, Ando S.et al. Characteristics and
biodistribution of cationic liposomes and their DNA com-
plexes[ J]. J Control Release,2000,3(1):139-141.

[11] Filion MC, Phillips NC. Toxicity and immunomodulatory
activity of liposomal vectors formulated with cationic lip-
ids toward immune effector cells[J]. Biochim Biophys Ac-
ta,1997,23(2) :345-356.

[12] Brown MD, Schatzlein AG, Uchegbu IF. Gene delivery
with synthetic(non viral) carriers[ J]. Int J Pharm, 2001,
29(1):19-21.

[13] Lee IK,Ahn JD,Kim HS,et al. Advantages of the circular

dumbbell decoy in gene therapy and studies of gene regu-

lation[ J]. Current Drug Targets,2003,4(5):619-623.

ffcfa H I .2010-12-10 & H #§:2011-02-10)

CEH255 1163 30
AT ERSBETEWBEE R T AP LI WL
AR #5,2009,49(1) :53-55.

(3] # b7k otim . 4 S L 45, 2 UML) & B R E BB 72
O IR A 03 LT ). BLAR BE 2 2000, 37 (3 353-
395.

[4] Homma S,Shimakage N, Yagi M, et al. Electrogastrogra-
phy prior to and following total gastrectomy,subtotal gas-
trectomy,and gastric tube formation[]]. Digestive Disea-
ses and Sciences,1995,40(6) :893-895.

[5] Giacomo TD,Francioni F, Venuta F,et al. Complete me-
chanical cervical anastomosis using a narrow gastric tube
after esophagectomy for cancer[]J]. European Journal of
Cardiothoracic Surgery,2004,26(7) .881-883.

(6] AmZ . ikbe. &8 mIBRARE & RE MARTERREALE
ML T A 75 B [T, AN K2 2 4R« R 4 Iz, 2010, 45
(3):370-372.

[7] Nobuhiko O,Soji O, Yuko K.et al. Metachronous gastric
carcinoma from a gastric tube after radical surgery for e-
sophageal carcinomal J]. Ann Thorac Surg,2004,77(9):
1189-1191.

[8] TRIREY.JE&ME,KAIL.F BEREEREERBG AT
NI FE At BE R R 22 4. A A2 AR 2010, 30(9)
1327-1329.

[9] Aracdy iFofe ar. 2 BERE SEEMMY S ER
FRT ARBIT R LT J7 AR BE 2, 2010, 31 (15)
1996-1998.

[10] Hayashi E, Yuasa N, Sasaki E,et al. Right gastroepiploic
artery occlusion test for resection of recurrent lesion after
esophageal reconstruction using a gastric tube[J]. The A-
merican Journal of Surgery,2004,187(3) ;:446-448.

[11] Martin KS,Daniel M, Claudio R,et al. Circulatory and an-
atomic differences among experimental gastric tubes as e-
sophageal replacement [ J]. World Journal of Surgery,
1997,21(8) :992-994.

[12] sl , 2= 1 Rt 55 B EMUB RTERE = AP 17
PERF LT ], ) B R4 K 2 2 4l - BE 22 R, 2005, 23(3) £ 175~
177.

[13] sz AHRE, E T BREARBEEXN T ImA)E
Jiti 21y & £ 5 0 L 1. i DA R0 555 3 B 27 2% 7k 2008, 7(1) : 29-
31.

(4] R4, WiE Rl R EE RS U T AR PR IEIR
MEALTD. ob [ B e o A8 A B I IR 2% 3. 2010, 17 (1) 96-
98.

L15] 250 UL T THEm k. 4R 8 X & 4 AR G B AR 3 v 0%
Yise iy & L) 1. I PR B2 2%, 2010, 30(1) : 61-63.

(Wi fs B #7:2010-12-10 &[] H #1.2011-02-10)





