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BIFFIFAB AR T RN BEZ TR0

B & MKET

(hEREE LSS HRF B 200031)

B OE AETSENRTTHE _EERRENAEX DNARSH « ¥ E LETR ASe,
FIRPH]ITIR B2AFEMET ASe 3F HeLa H18 DNA E Rl M0 HA . S5REH, X
& B T R S L O WS M R AT B . Lipofectin BREE{EHE ASa 1Y A
Mo 3% H B8 H AN &I% F . DEAE-Dextron 185428 ASe HIALT.

R B XEEE, REE, AR, (R, Lipofectin, DEAE-Dextran

B FEAR—TIFNMER, b?FUﬁJAEEE“J%?ﬁ:& S RNA &5 & o410 ] S B E
Bk, XMBAMFAETEERE, ¥ —HRME X - HERETRXERER
RNA & & W MARI & ES ﬁmonﬁﬁLﬂﬁﬂﬁﬁﬂWTﬁﬁﬁﬁfﬁﬁx
B EPRG, (R R R (T MR B B 9 4 B P 45 Pl R A0 4 LIRS U TR, R —
IR S T FR, R4 .

B2 SRR R B AR R, (W I M A R, HHE XEEFREIW
— A EEEERES TR BENE, & TARARRE R T FESHRRE, 8%
HEBREERE, B T ERTFRARAY . BB BRI R
M, BEHFRRNEE R A R RS B R A BB A AL S X T FEAN
7000 BB TR T WAER D, ERENERTRESEREENERFRHIA
BABHERHRFANANER T EXEZERINFE N EH T L. DNAREE o
R DNA B #02 F0E, H DNA B 48 « WA RTUBRASHEAPH] TR ZA
ﬂéﬁi‘*ﬂ CFATAIFE % DNA 58 o B‘Jﬁ)&gﬁﬁ‘ﬁ@f%T%ﬁﬁ‘@E@Wﬁﬁ%)\&
*ﬁ?%ﬁﬁ&%ﬁﬁ&)@ﬂﬁﬁﬁﬁﬂﬁﬁ%ﬁﬁ%%mcm%%ﬁSXﬁ
B T R R BB R U R RER T IRY T 3 BRI N i, Eiii%§r1§§¥$$?
BE A& S%Iﬂlﬁﬁﬁéﬁiﬂﬂi%%?ﬁﬁfﬁﬂﬁ%ﬁﬁo Lipofectin v LA Eﬁﬁ%%%@%?ﬁﬁ)\ HeLa
%%%%ﬂﬁ@?ﬁmﬂﬁﬁﬁﬁﬁﬁﬁwmoDBmDmmm&%@ﬁﬁ%ﬁ%@%ﬁ
Ho
1 Rl ik
1.1 W -

ExERHSEESEHWAE.

ERAEE.

2T 1995 4 12 A 15 HigE,
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HelLa BRI A BriFEAEM, PHITdR M E L EFFE . [v+2PIATP M A
Amersham 2>F] . BTAE/NFMEEEH N U EH £ H S TR T, DMEM # Lipo-

fectin @ B Gibco-BRL 4 &], DEAE-Dextran & 3t i %) &, DNase T, T4 PNK Mg H -

Promega A% H iR H 0 B =40 474,

NURH(%): 3 70, Triton-X100 30,PPO 0.5, POPOP 0.03,
1.2 HE | |
1.2.1 FEHBROUT BB LSRR DNA RAW o FH, 008 T &, B 2T
0, BRI mRNA B “REWBHIRN, S8 75X DNA RS « R XERTE
ASe{ CATGG TCCCG AATCT CCCG* A= T = T, » bR FHiLMuE), BIF SR T &
HeLa 40 H o JC UL 5 AU 3 BR M T8 C1{AAGGT CCATT AGCTG CAAA * G * A »T)
R 8 BB PO(TTAGG TGACA CTATA),
1.2.2 SIS R T URBLE =Bk 7E ABI 44 A 391EP & DNA & BL{%_E#47.
B R T b A9 AR B B 7E 4 B R AL I R B AR AL S S,
1.2.3 EBHBROAL. §R>=% L DES2 &, L 0.2mol/L. NH,HCO, B %K. ZH
FERIE A 1 mol/L NH;HCO, M1 T3, % R T 2 NH,HCO, 2848 %, HHITREM
W, T PBS( % )(KH,PO, 0.02, K;HPO,* 12H,0 0.29, NaCl 0.8, KCI 0.02, pH7.2) F1£§
M.
1.2.4 FEEFRYFID. S0 ERTRA T4 PNK FIE 5/

HEEHR  1p0(1pg), 10 X PNK buffer 1, H,O 7ul, T4 PNK 0. 5p1(5u), [v-2P]ATP
0.1pl(1p i), 37CARIE 1he
1.2.5 FERFRABEENE EZHRA T4 PNK M- 2PIATP i 5825, A
50ulDMEM 1, LI B EEFRIMELRIKE Sp mol/L. MAMEE 5%, HEWHR
AE KEfE(SPD) £ 100u/ml, 4 DNasel 100u/ml. 37 i E—EAFE, B 10p1 5%
PR R AR SR W (98 % FBERE, 10mmol/L EDTA, 0. 025% — H % FF, 0.025% 2B &)
BE, —20CHIHERTE. 20%BAMBLI:/ R Z 5Bk, R 8 B¥%. Jﬁ:‘ﬁ%ﬁﬁ?ﬂﬁ‘ﬁ
XA BRE e KB R TRYE,
1.2.6 HMIEFE . Hela MY 3%+ DMEM SB35 (8 5% M, 100/ ml HEBE, 10pe/
ml S5 EE), E 37C.,5%CO, HIERBHER, '
1.2.7 HEETBE SN Hela A HBE PBS FBE—K, MA SR TR EEBY
B/ Lipofectin B B H R/ DEAE-Dextran/ @ TR & 4 (B ik 5 W 3C e, 37C R
& 2h, B IR, A TR S Bt 357 DMEM 5 Fe ¥ (5 5% I35 ) Ak 8035 5% .
1.2.8 AP IFBRATIE I . 55 A PBS 1540 PR IR, TS 0 PE W (0. 2moI/L
ZER,0.5mol/L NaCl, pH2. 5)F 4°C 23 10min'®, B PBS £ —K. L TES(20mmol/L
Tris-HCI pH8. 0, 10mmol/ 1. EDTA, 1% SDS) ZHR 40 . ¥ 2 ST MR, Z W
FLRER T TE, 20% R SR B/ IR B s ik, et B B8, FIRm B h o X ot
FESKEGFBRNE.
1.2.9 [PHITdR K IRICSFIE AR SE : Hela 2R HI4E 96 3’Li“?%1ﬁtiﬂif‘a‘% ki G

BHINA 0.1 CI[PH]TdR, B5/E, 37C 555 1h, BB, HEE F 10min. PRS ¥
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42 % #H I B % @ 12 %

¥,10% TCA B E 3 W (434 10,5, 5min), A 100pl 0.3moel/L NaOH, 1% SDS %%ﬁ%o i
A 20p1 1. 5mol/L HCl A1, 5 1m] (RAFRIES . WINWE dpm.

2 % R

2.1 BEEFERNBEE ABRRAHTE
2.1.1 EBTFRABEE . RITART EEHFR

F ' EEMEZETHRES, B 1A BRERBHG
i ' BEEER ASe TE&H 5% MLE K DMEM 5w
- A FEARE, F2hZANSBER HREHE

—

& a3 =2

90 o T | 24n ERE AL 0% M2 RIEERE MR ER

i SREFR MR, MR, A SO ER TR

T o PO 4 & MF M RBFRW A+ 4 FEE, #18 30min

gw ZIBEAR 50%EM, T 2h 2 N EARE

£ Fd, LR ERIERF I 3 KA

g %ﬁTﬁﬁT%@%@Eamﬁ%F%ﬁ*ﬂﬁ
® @ T =R,

© H 1B B7 T EH TR 3 S B iR (0

o '6(‘] e BB _EE SVPD) FENMREEE. &

¢ min 30min Z 7, REME EHIFR PO DL EASR

LM, T ASe 23T 2h 4B 4R E S0% WA BE

H1 EntmoBEs . XEWELTR 3 ARFAIE B E TR

Fig.1 Stability of oligonucleotide

A.5%serum  B.SVPD{100u/ml)

C. DNase I{100u/mi) 7000
—4— ASey —0— PO

S 3SR BRREA HET h R

. B 1C iR A BB H BRTE DNasel (I ] #
M EEN N RER. NEREER, 3 KK
BARTGEHE A S B B T UL R B 3
Hi 71, ASe F1 PO #R7E 2h 2 AEER T LR, 1000 |- :

HREFAE TIlEREEsEwEgE § o &_+_4//

B AR, RAIKMW T Lipofectin X F -0 - L J
gﬁ?%ﬁ%@ﬁﬁ@ﬁ?ﬂﬁ??ﬁfﬁo R R, Oligonncleotide/umot L-!
ﬁﬁﬂ%%ﬁ%&%memmws$$§
BHBARS G Lipofectin BSMREL DB 1) Lipofectin 3 T AR S A 569 150
A RBAER(EREETR). [ﬁlﬂ:ﬁfl] Fig.2 Effect of Lipofectin on the cellular uptake
HN, BTN SRR TRE ST of oligonucientide
ERATHESEMAREEFSARERE O UeldntAS oo A%

Intracelluiar oliganudleotide/ dpm
g
[
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BIEREE, RO T ER TR RS,

2.1.2 Lipofectin X TEZTBRAMA N 2 = H, Eﬁfﬁﬂ?ﬂ‘ﬁ]gﬁﬁ:@%iﬁ?
Lipofectin #8 RE H5 B R M SE AR A MMM BE 7, MEAIMA Lipofectin, AN E#H
BREAE AR 1. 50 mol/ LR B EF RN AMR D, A Lipofectin f&, M BT
PR B Bt T B 0

2.1.3 ERHBROREMAHE . ERFREBASHIE, WEEEEFREPHESTR, &
RBESHRREESWEGTRPRETEREANAN, ERH2RERTRNRS
B (LE 3), — T EEREETR SR 5 — 1 EEESSEER T LUE
HEAFH HE B 5.

BEYHRSAENE, B — A F R A 7=, 80 74 S i Bl #Y FE %
L (LA 3), MEERMESARNN S T RRSERY—HLEILTH. W
TERE, bfﬁ&ﬁ?%?ﬁ‘!ﬁ%%%ﬁi WHEREZFREENN " REN=_REURE
RS F. F—HBARMESZARSGTEMRK
W, ik 2 5 A 7 R TL T, X AT gER
EHRN BT ERSADNRYBERZF
M. B ERTFBRIFLZERREL LR

43
4wl
: : <
- 30
e
8 ¥
o
2 ®F
=
&
é 15
10 |
5 ] | | 1
0.001 0.01 0.1 1 10 100
ASO! . Oligonuclanuda/umol"l..—l
B 4 Lipofectin ¥ ASe P #1# £ ( B 0
Fig.4 FEffect of Lipofectin on AS a inhibitory
3 %E?@Eﬁﬂﬂﬁlﬁtﬁi‘ activity
Fig.3 Intracellular metabolism of oligonu- Hela cell was serum starved for 24 h, ASe and
cleotide Lipofectin{20 p g/ml) were mixed and added to cell.
AS.; (0. 1n mol/L) and Lipofectin (10 g g}'ml)were After 2 h , the medium was replaced with prewarmed
l:mxed and added to cell, after 2 h, medium was re- DMEM {5% serum) . Cell was incubated for an addition-
placed with DMEM ( 5% serum ). Intracelbular al 16 h and the [*H]TdR incorporation was measured.
oligonucleatide was extracted at the indicated time " The control is ASa ( without Lipofectin) at the same con-
and analysed. The incubation time for lane 1 ~ 4 centration. Set the [?*H ] TdR incorporation amount _o{
sere:1,5,10,20 h " ernteal as 1041 % .
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W, PRTBELBYRSAN [ 2PIATP, X ¥ ATP & H AN RHF S 50 RH ]
W, EP BAKRTFH,

XU AZRENBFRAEFTHRE. Y S HAIRENHREZTRSIANREARZ
B, R AR FHET . XEARNFERH SR FREBEN S TEEEFR
FimBEibibEEEdk., HEX 5 INEFHBRENVEETRNEREEEAFEXRE
RERMAERE ENLEE WAV MM ES TR R T R B T RE
MM P TRER S, XA B R — SR,
2.2 SABRMTEEETERNHN DM
2.2.1 Lipofectin 3t ASa MHIZ AR W . EEZ FBEBEMK(<1 p mol/L)K, BT
Lipofectin BT FFFE{# /5 40 B DNA A% LT BB (JC Lipofectin) FEE 60 % Z£4 (LB 4), X
FEUAE T Lipofectin WA MBI, [H 4 B B 4% 1 B2 ok BE R AIE, A B A MH DNA & B
HEEH . EERZFRIEERE (> 1p mol/L), 77 Lipofectin L% A7 Lipofectin B ) DNA
& AR 90% , XA BEULIAEF Lipofectin fY 34, X F BB Lipofectin BB T, 4%
HERR I L MEIE 7. : 7
2.2.2 FRBtEI T HIR AR B F R

" BHATBE (0. 5h), U B1E T (K 20 45% ), X

whk l ZFH Lipofectin IA - EEE—ENE

£ (L& S). EXAEFARE, K&y 2h BE&E

g S0k Z l 2B (IR H KLY 50% ), 1B Lipofectin 415

5 By AL A M+ -, X5 Bennett 2 A
E ol By S — B,

. 7% 7 2.2.3 Lipofectin i ¥ Ji AT T 311 1 0 50 ) B

o U 4 :Lipofectin #9 7 B 78, 4001503 (LT 6).

;/ {H Lipofectin MM EF —E B, KELIHS

Lk SHARMKBRT., B4, Lipofectin ¥t & 4k
SR, MRARREMREHATIHE,
2.2.4 DEAE-Dextran ¥ AS o #2195
aciivity” Wi : DEAE-Dextran BE4% {i2 #f DNA # A 418,
HeLa cell was serum starved for 24 h, ASe (5 g mol/L) E# ¥ DNA ByRcR. RAT0B I H4RE
and Lipofectin (20 p g/ml) were mixed and added to DL X FE 1% H BRI 4 1% /1 9 88 /1, &R Bl DEAE-
cell. After the treatment, the medium was replaced with Dextran 5 Lipofectin —#E, HEE{EH . &8
prewarmed DMEM(5% serum). Cell was incubated for ’ﬁ’ﬂﬁﬂ'ﬁ?ﬂ]’rﬁﬂﬁ?j}( E:lﬁﬁ 4 Vs }i%%
an addtional 16 h and the [’H]ITdR incorporation was %& , DEAE-Dextran 15 — & B2 (15 4080
measured. The control is Lipofectin + C1. Set the [*H] DNA & 5 FHE 60%). Bk, BFE AT
BRI R A 80% B 90% A4, iX
HREREENMEZTFRAT TSN EEE M ERL. S, £5E DNANEH &R
HUHITdR 2 A, E I H B AT R+ I REN,

B 5 FEHAER T ASe 0 E A R

Fig.5 Effect of treatment time on ASa inhibitory

a2
TdR incorporation amount of control as 100% .

© HERFERMEMHARAATIKSHEET http://journals

im. ac. cn



HH B OES BMHS AR TR LELTRIER 45

100 1]
m -
s o
= ol e } ‘
2 ol s 9f
] =
8 ol 14 H
- T
i :
[=3
£ »f g of
20 [
A
10 10 |-
0 L I
o 3 10 i5 20 5 30 o ' i ; .
Lipofectinjpg - ml™ 000l 001 ol 1 10 100
Oligonueleotide/umol » L™'
6 Lipofectin # X AS o Ml iE LM
- ) 7 DEAE-RERHEI AS « M 5 ¥R
Fig. 6 Eifect of l_ipofectin concentration o Fig.7 Effect of DEAE-dextran on AS « inhibite-
ASa inhibitory activity ry activity
HeLa cell was serum starved for 24 h, ASa (5u HelLa cell was serum starved for 24 h AS «
mol/L)and Lipofectin were mixed and added to cell. and DEAE-Dextran (250 pg/ml )/chloroquine
After 2 h , the medium was replaced with pre- {100 ;+ mol/ L} were mixed and added to cell. After

warmed DMEM (5% serum). Cell was incubated
for an additional 16 h and the [*H]TdR incorpora-

tion was measured. The control is Lipofectin + Cl.

2 h, the medium was replaced with prewarmed
DMEM{5% serum}. Cell was incubated for an ad-
ditional 16 h and the [?H1TdR incorporation was

Ser the [*H]TdR i i { i
t the [3H] incorporation amount of control as measured. The control is AS & (without DEAE-

100% .
Dextran)} at the same concentration. Set the [*H]

TdR incorporation amount of control as 100% .
3 Wik

BV FERTFREN AL TEDGSFEESTT SR, R T —HFRAM
BR,

EZFRYBREENTHAWS NG REL W, RAFRFRMEE HEER, Bt
HMIyB 2. RAEEFETRMRBEHRE CR2HNBANERTRTES &£ — BT —
RO . BT IREEE B E 3 AR EES, RITWEREH, ERTE 3K
AL I BMREETRES MENERBPHREE,

TR, HEFIERMED Lipofectin AL EREM TRHFNBROEE, WEERT
MEME AR SR, HENBERTROEESE, AT ARESERTBAME R AC,
AV HeLa (BRI HFIT T Lipofectin 3 AS « IR AMERH ., 5RFHA, I H LiQofectin 5
NEGHR, BEERERORAEE AR, B, ASe #ITH 41 DNA & BRI 6
Ft R 5 Lipofectin B YIMXR, XFEMH Lipofectin B —HH RN ERFER S A EH.
EEAMREEBER, MEEE MELSERSARRY . XWEERHBHT EHE
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E Q
A LIEH DEAE -Dextran B4 2% AS « E@?m%m;ho [ 1, DEAE-Dextran th, 7]
DR BB B A R, |
ERTBRS A HARRS T BEEE CERTREMER, RO ER TRy AR,
EFRERXERTFRY AN ES, BAEENKEE X,
& £ X B
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Effect of Medification and Delivery Technology
~ on Antisense Oligonucleotide -

Zhou Yi Lu Changde
{ Shanghai Institute of Biochemistry, Academia Sinica, Shanghai 200031)

Abstract We have synfhesized an éntisénse oligonucleotide, AS a, contaihing three phesphorathioate
linkages at the 3'end , and measured its activity to inhibit DINA replication in HeLa cell using [3H]
TdR incorporation method. The results showed that this modification can significantly increase the
stability of oligonucleotide in cell culture medium containing serum. Lipofectin can considerably en-
hance the cellular uptdke and inhibitory activity of ASe . DEAE-Dextran can also enhance the activity
of ASa.

Key words Antisense oligonucleotide, stability, cellular uptake, metabolism , lipofectin, DEAE
Dextran
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