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WE 2L B AR 65 XA A5 B AT 5 F B iR A B 4% e AN B 40 0,293 T 89 2L
K. R RS AR 4% 43X 7 Lipofectamine® 2000, 3F A8 /i 48 A%, % X-tremeGENE HP DNA#=FuGENE®
HDZ#% 23X 7], LB R R Be b 69/ B DNAFe 4% 42 X 7] 5 5 458 G € K A& & (GFP) 4L & 5% A&
&) (RFP)#) R AL 45 N293T4m e, 2 8] B R KRR A AR X mJe oAb e R #E R 4 &0k
Ao 4 e A5 & & . X-tremeGENE HP DNA#E 2 X 7] 45 2203 T40 9 R i &, % B8 AR. &
A DNAFedE X A 69 Bt 4o f, Hak e 8RB 2 & T8 k4 223X (P#9<0.05); EARR) 69 4%
DNAFe4% 23X 7]t ) T, FuGENE® HDX 7 /~5-GFP4% £ 69 2 & B % & T A5 A 3X 7 Lipofectamine™
2000(P34<0.05), 12 =% /A~FRFP4: 4 49 50 F L 2 F M £ F(P3>0.05); £/ DNAFeEE 42X 7] bk A
1:28F, X-tremeGENE HP DNA X 7| 4% 4 GFPA=RFP#) 20 % 35 £ % & T FuGENE® HD4X 7| (P#4<0.05),
B8 A ARy, = 0945 3R LR E M £ F(P)>0.05). MESE XA R E4938 %, Lipo-
fectamine™ 2000F2FuGENE® HD1X 7] #9 4% % 20 % 0] 2 # 3, ™ X-tremeGENE HP DNAK 7| 89 4% 4 2L
FEN T, 54 EGFPRRARL, ZArXA 6945 L F KA B 49 R B RFP R B3 K 2% 1K
(P3#)<0.05). R FDNAFSE L XA e b GIAA R 09I TF, S XA LG ER AL E MK £
F(P¥>0.05), 12 A 4 K7 A F 8938 o, AV X A 45 3 5 09 tm e 5 7% 5 ¥ B F TEAK(PH<0.05).
B K53 E R, Fo0F EHLRANA 2. ELEZAF om0 E N, ZARIAAX-
tremeGENE HP DNA# 4 X 7| 2R & 4F.
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Comparative Study of the Transfection Efficiency and Toxicity of
293T Cells Transfected by Three Reagents
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Abstract  This paper aims to compare the transfection efficiencies of two luciferase reporter genes into hu-
man embryonic kidney cells 293T by different transfection reagents. By using Lipofectamine® 2000, X-tremeGENE
HP DNA, FuGENE® HD transfection reagents that with different ratios of plasmids DNA and transfection reagents,

the plasmids containing GFP (green fluorescent protein) and RFP (red fluorescent protein) were transfected into
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293T cells, respectively. The transfection efficiency was analyzed by inverted fluorescence microscope and flow
cytometry, and the cell survival rate was detected by trypan blue stain. Regardless of the target gene and ratio of
plasmid DNA to transfection reagents, the transfection efficiency of X-tremeGENE HP DNA was significantly
higher than Lipofectamine®™ 2000 (all P<0.05). Under the same ratio of plasmid DNA to transfection reagent, the
efficiency of FUGENE® HD mediated GFP was significantly higher than Lipofectamine® 2000 (all £<0.05), but
there was no significant difference of RFP transfection between the two reagents (all P>0.05). When the ratio of
plasmid DNA to transfection reagent was 1:2, the efficiency of X-tremeGENE HP DNA mediated GFP and RFP
transfection was significantly higher than FuGENE" HD reagent (all P<0.05), When the ratio of plasmid DNA
to transfection reagent was changed to 1:4, the transfection efficiency between the two reagents was not signifi-
cantly different (all P>0.05). With the increase of the amount of transfection reagents, the efficiencies of Lipo-
fectamine® 2000 and FuGENE®™ HD transfection reagent were increased significantly, whereas the transfection
efficiency of X-tremeGENE HP DNA transfection reagent was decreased significantly. Compared with GFP gene
transfection, the transfection efficiency was significantly decreased with the increase of target gene RFP frag-
ment (all P<0.05). When the ratio of plasmid DNA to transfection reagent was the same, there was no significant
difference in the survival rate after transfection among the three reagents (all P>0.05), while when the amount of
transfection reagent increased, the survival rate was significantly decreased (all P<0.05). The target gene was in-
versely proportional to the transfection efficiency. Considering the amount of transfection reagent, transfection effi-

ciency and cell activity, this study believed that the X-tremeGENE HP DNA transfection reagent had the best effect.
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FEARZOFLIR H 4k 2 15 77, FL N 1 41 e 25 F L 3|
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123 JeRAREEZ K ANHE IR Opti-MEM
15 7% 3L, % B8 Lipofectamine®™ 2000%% 4% i 771 &5 10t 1
P AT #E YL, H2.5 ngfi RIDNAJI A %250 pL Opti-
MEM YR 2], % iR i BS min, % 18 FURIDNA 5 #%
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250 pL Opti-MEME; 7 H, 42 HR R DN A 5 %% G4t
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it 20 SR ) 5 £H 200 7 B kR, SR 3
W, BUF M .
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<0.01), {H =3/ FRFPH; JL ¥ 20 2 06 W35 1 2 7
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YR L 2 1:4, X-tremeGENE HP DNAR A
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Lipofectamine® 2000 X-tremeGENE HP DNA FuGENE®™ HD

o

1:2

400 pm

T

1:3

. “400 um

N = —_—
400 pms ' © .« 400 pm

T AU 5 =l YAs SR TE AN [ ) JFORE DN AR Yl RIC L R skt el A Rk .
GFP expression in three transfection reagents that with different ratios of plasmid DNA to transfection reagents were observed by inverted fluorescence
microscope.
Bl FERAERBERI24 WEHRIAE]
Fig.1 The expression of GFP at 24 h after transfection

Lipofectamine® 2000 X-tremeGENE HP DNA FuGENE® HD

400 pm 400.um 400 pm

400 pm 400 pm 400 pm

400 pm 400 pm 400 pm

T AW 5 =l JAs AR AE AN [ 1) TR DN AR 5 i FRIC L R 4L (s e R A Rk .
RFP expression in three transfection reagents that with different ratios of plasmid DNA to transfection reagents were observed by inverted fluorescence
microscope.
E2 IBISLERERR2 WEHRIEELR
Fig.2 The expression of RFP at 24 h after transfection
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Ratio of plasmid DNA to transfection reagent

RFP
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Transfection efficiency /%
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Ratio of plasmid DNA to transfection reagent

TEAH A BRI DNA S 7 G A L T, Bse o B — ik i) % e GFPRIRFP I #4303 . *P<0.05, **P<0.01, ***P<0.001.

The transfection efficiencies of the three reagents mediated GFP and RFP were compared and analyzed under the same ratio of plasmid DNA to trans-

fection reagent. *P<0.05, **P<0.01, ***P<0.001.

3 HERIEC L T A EA 7 B 4B B S R EL 4R

Fig.3 Comparison of cell transfection efficiencies of different reagents at the same ratio
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Transfection efficiency /%
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100

Transfection efficiency /%

LEAR FHAFR A, PO A [R] 1R BRI DN A 2 2370 Lo 4 /- S GFPRIRFP (1) % JL 3% . #P<0.05, **P<0.01, ***P<0.001 .,

The transfection efficiencies of the same reagent mediated GFP and RFP were compared and analyzed under the different ratio of plasmid DNA to trans-

fection reagent. *P<0.05, **P<0.01, ***P<0.001.

El4 RN T A EEC L HYBBaAE R R L AR

Fig.4 Comparison of cell transfection efficiencies of the same reagent at different ratio
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T H S BV 5650 4 f e DL Gu S5 A 2 5 L R A
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== RFP

Al

Transfection efficiency /%

100 - r‘
skkok

12 1:3 1:4 1:2

1:3 1:4 12 1:3 1:4

Lipofectamine® 2000 X-tremeGENE HP DNA
FEAR R BRI A EE R, EEB AN Rl R B e . #+#P<0.001 6

FuGENE" HD

The transfection efficiencies of the same reagent and ratio of plasmid DNA to transfection reagent were compared and analyzed between the two vec-

tors. ***P<0.001.

E5 ERIECEE T RN IR LR AEEE R AR L AL

Fig.5 Comparison of cell transfection efficiencies of different reagents at the same ratio
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W 1 ipofectamine® 2000

= X-tremeGENE HP DNA

®
00— ™= FuGENE®HD

80—
60—

404

Cell survival rate /%

20

1:2 1:3 1:4

Ratio of plasmid DNA to transfection reagent

RFP

100

Cell survival rate /%

1:2 1:3 1:4

Ratio of plasmid DNA to transfection reagent

FEARTEI ) BOREDNA 5 H QeI L T, B A = st e GFP RIRFP O 4R A7 375 22

The cell survival rates of the three reagents mediated GFP and RFP were compared and analyzed under the same ratio of plasmid DNA to transfection

reagent.

El6 MHEEIECLL TAERFH AT ERLER

Fig.6 Comparison of cell survival rates of different reagents at the same ratio
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The cell survival rates of the same reagent mediated GFP and RFP were compared and analyzed under the different ratio of plasmid DNA to transfection

reagent. *P<0.05, **P<0.01.

E7 MEEIAFIFREEL THAMREEERLLER

Fig.7 Comparison of cell survival rate of the same reagent at different ratio
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