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Transfection of Foreign Genes into Cultured Cells Using Novel DEAE-Dextran
Copolymer as a Non-Viral Gene Carrier
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Transfection efficiency of 2-diethyl aminoethyl-dextran-methyl methacrylate graft copolymer (DDMC)

was evaluated with pGL3 DNA and COS-7 cells. Relative light unit (RLU) of luciferase proteins was measured
using 96 hole-microtiter trays. Results were as follows: 1) When DNA (0.05 ug/well) and DDMC (4.0 ug/well)
were transfected into the cells, RLU was about double higher than DNA and DEAE-dextran. However, it was of

equal or lower value when the less quantity of DDMC was used. 2) The first peak of RLU on DDMC and

DEAE-dextran appeared at 72 hours and 48 hours after the transfection, respectively. The delay luciferase

expression may be explained by the fact that the complex of DNA and DDMC in cells is hard to be decomposed.

The complex will be formed by Michaelis Menten type equation such as complex amount = K1 (DNA

concentration) (DDMC concentration).

Key words: Transfection efficiency, foreign gene, cultured cell, DEAE-dextran-MMA graft copolymer, non-viral

gene carrier
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Fig.1 Transfection of COS-7 cells by sample 1 of
DEAE-dextran and DEAE-dextran-MMA graft
copolymer. The grafting rate is 130% for sample 2 at
10 mg/mL, sample 3 at 20 mg/mL, and sample 4 at
28.6 mg/mL.
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Table 1 Charge ratios (P/N) of DEAE-dextran-MMA
graft copolymer (DDMC) and DEAE-dextran to DNA

P/N
DEAE-dextran (grafting rate 0%) 0.026
DEAE-dextran-MMA graft copolymer
(DDMC, grafting rate 130%)
28.6 mg/mL 0.021
20.0 mg/mL 0.030
10.0 mg/mL 0.060
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777 NEGLELOTHD, TOREIOHIE
IEHBORIE L L TAROERTIEA SN &3
2 HiLd,

3.5 DNase f&:#/EH

Z DL EAL DR FIE DNase fRF#EVEH D212 & -
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Fig.2 DNase degradation times for foreign DNA
complex with DEAE-dextran-MMA graft copolymer
and DEAE-dextran, respectively. DNase | degrades
both double-stranded and single-stranded DNA
endonucleolytically, producing 3"-OH
oligonucleotides. Toluidine Blue (TB) is isolated in
water from DNA after the degradation, as the DNA
is stained with TB. This shows the absorbance of TB
isolated from DNA in each sample in the water with
a spectrophotometer.
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— AU L T,

& Rl bl 1 B =K2 (DEAE-dextran J2 i) (2)
EEZLND,

NI VAT 2V arikE I HIT 10.9 {12
T DNA D&% —7F 0.075 ug& L. DDMC D&%
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NTZUAT 2T a VIR BELRSNITEL T,
Fig.3 O X5 el dH HERNLE LT,
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& LTDDMC £V ®mVMEZ R L TV 5, RLU EIXE



TRk 22 42 H ROy R TR TE IS 5 57 7= — 6 —

WO KEBICEEZEELEST L E2N5, $5KD
JWREIZI I U R « AT URlbEzn, #+
5 ThNIE

Em
[E]+ [&] 3——% [E5]
[E][SJ/[ESJsz (3)
LB, TEIIEE L EEOMRIZRAN, 2

Tl DEAE-dextran <> DDMC % [E] & L <C.DNA % [S]
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—a NP KRES(E LS OFMAONRKEL, [S]
D/NSWZ ENEBEZELZRD), Kn /hE<HE

BERITZEICRY . KA ST L C Km [ M8
HEN2, ZoRIF Kn<[S]& LT, HEAKEE
[ESUR §iblte

[ES]=[E0] (7)

& 72 %, ZAUiE DEAE-dextran o EE |2 SR AL
BT A2 EER LTS, DFE D RENEL
THEARDTERITMIR IS T H E 0 B L 220
EEZLRD,

WilZ Menten %4 DNA & DDMC O $E AT Bl B s 14 72
FEILREMFEHEINLGETHD, ENENDERKR
RLU fE Tk 7= K1=1.055 X 10 " (ug/well), K2=
1.626 X 107° (ug/well) & H\> . RLU fE % F2ER{E D
wARfEZ 100%E& L CEREI TV S Z O R&R
ZH S L7-DN Fig.3 Tdh D, Z i DNAO. 075

pg @ 48 WEfH (h) DG TIL DEAE-T F A K 7 X%
HEAKRELRLSKY LoFE LT, MilhoR
FEIX DNA 73 0.075 pg, DEAE-F ¥ A b7 v HEE
K23 0. 75 ugfli A L7235 4015, MEM (w/o FBS) T4
B4 30uL & L7-L & DNA DOEEIX0.075 ug/30
pLoFEY 0.0025ug/ u L & 72 %, DDMC DS 1
0.75 ug/30uL >FEV . 0.025 ug/ul TH5, £
TBE ZO7 7 7 ORMITEEGERDOETH 50
RLU fE & BT 20T, 2 Z T 23 [FE
U b SSHEEITEHRE L THLRVWEE X TWVD
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Fig. 3 Transfection of COS-7 cells with samples of
DEAE-dextran and DEAE-dextran-MMA graft
copolymer having a grafting rate of 130% and
including 0.075 ug of DNA. Maximum luciferase
expression within each experiment was set at 100%.
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BYiAEE S0, 2) MIREN -t/ Mak oy
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L%,

—F. M ~D NI AT = a0t BT
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Z ORISR ITEETH D,

Flo, MlEOx s R A~ v A IEM R % 3%
9% %12 DDMC DBk K A A > Tdb 2D PMMA #B4y
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