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Abstract
A new biodegradable lysine diisocyanate
based urethane polymer which contains the
pendenttertiary  amine ~ group = was
synthesized. The structure of polyurethane
was confirmed by IR ~ 'H NMR ~ '3C NMR.
The preparation of plasmid DNA is

inoculation and amplification of pCMV-5 .

-Gal-loaded E.coli in LB medium. The
protocol of QIAGEN Kit is designed for
purification of plasmid DNA. The
condensation behavior of DNA with
polymer to form self-assembled PU/DNA
complexes was characterized by dynamic
light scattering. This result shows that
transfection of geme into cell will take

complex size into consideration. And we
will show that the possibility of using
polyurethane as a biodegradable gene
delivery carrier.
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£ H:6& (Gene therapy) £ AW
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#Z¥eamar¥ (nucleases) FEEH » §F
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AREHRM (vectors) HBETHMRib
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BN THEMRT &S T Lysine
diisocyanate & PEG- £ & 4 F KR 4B
¥R ELR A BFERG NS TFAEK
BRABHER TR S FTRER
DNA 7 s, — #2048 /% 190nm &9485-22 >
RBmBABREER > BRRA TR

(transfection) DNA # B &%= f8 » 3£ f£ —
EREEEAALBEEECT -
T ik-%a o4&
(—)Lysine diisocyanate(LDI)Z 4 5%,

% S0ml B K #£ B % @
Dichloromethane, 50ml &3 Toluene & 20ml
& Pyridine ¥ #% 250ml & i) & R B P -
Aa A 5.01g(20mmol) &4 lysine ethyl ester
dihydrochloride > #£ BF lysine ethyl ester
dihydrochloride B F£EH# ¥ > 4F R4
RIEFKIGHEET 30 548 > 121FA
¥ ¥ E 49 diphosgene £ R BHE ¥ » sbiFiL
CRERFTS,E  AEBMGEET » o
ET0CRE— > BARAEZE 130CKR
Beg bk - HFREGRFEZTRE » FAK
# 0.5M HCl KB ZRFRRESEHER K&
£ £ > F 3% KB L Dichloromethane
RER—R > mABEGFHEEEZHBE
TREKS  BERLER > LBEER
345 B3 & & Lysine diisocyanate - £ 4
WA Y R 'HNMR - "CNMR &%
z °
(=)Polyurethane &4 5%

LA RABEHAT > 4% LDl iRty
DMF Z#EN=ZBARBHE T - BHRELIER
4y PEG(srF & 200): 48 H212 8 A
RBH#E ¥ » [NCOY[OH] & X F- L &
1.1 A B85 W(HimE li%) #d
FARHREFHREHLESRSREL
REBEE  THREIFEGTFESEHSTTF -
(=)Polyurethane-amide #5455,

AL & o F L Anl4k & ester group °
IR —FHA—BERTAEESERL
CHRES S FRQETRAS TR 7

s PU RE & o TRIKETH ZREY
£# - BGE§ & polyurethane X4 DMF &)
M ¥ > e A B F 8
diethylethylenediamine > 7 &G/ &4+ F it
57 R =/NB¥ » % polyurethane-amide - 48
& % 5% 8% Dichloromethane ¥ - #| A
Rotary evaporation #§ K5 B MBR > &
BERBBBAY ACHLE P LR
z o A% IR~ "HNMR ~ P"CNMR &%
Z o SR RARE o E AR
X7 k-R MG R %
(=) B DNASHATESR

AX®mmAERAY DNA 5 - %2
PCMV-B-gal)» H¥ &K —EELARSE
beta-galactosidase &) 4% ¥ % B (LacZ)> s6&
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(CMV)&4 & 8 -F(early promoter)3 % » &L
O FEASHREE  BERAFHASRES
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e e & - Ltk HAk(Ampicillin)gg & B
FHATERGRATHER  EABERAE
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b AR RE o

& K #% #. /6@ (QIAGEN Ki4R £ 4
K- BT HERY =B 15L& K
ampicillin 50ug/ml # LB medium > £ 37°C
F3zk 17 185 4 A28 6000rpm ~ &S
15 5 HRART R - B EIARWBIER
50ml &5 P1 Buffer(S0mM Tris.Cl, pH 8.0;
10mM EDTA; 100ug/ml RNase) @ & fuA
50ml # P2 Buffer(200mM NaOH, 1%
SDS) » Zfvibif REAMER > ENER
F E 548 > /w A 50ml kA& P3
Buffer(3.0M potassium acétate, pH 5.5) » &
FosbiE MR G ERNRYAELE » LAHEHER
¥ F 30 54§ « £ 13500rpm 4648 53t &
30 548 - BILRYBT »r RRHEBEFRK
# 4 35ml QBT Buffer{Equilibration Buffer)
] A Qiagen-tip 2500 column + » 4 PH5E
w4 > B4 220ml &4 QC Buffer (Wash
Buffer)’ %4t column ¥ = o) A%



BREFHHE KIS HPER » BEA
35ml &) QF Buffer(Elute Buffer) - 3% % 2%
DNA % & R % - A 245ml #
Isopropanol i DNA st $H R » £ 70%%
ethanol KB &R v 2 > A4F485 DNA £
Tris-EDTA buffer £k %2 - H # DNA &
BB 2R S A AR E 42 260nm &
280nm 89 R A E R Ao XK -
(=)#12 4#7 #(Dynamic Light Scattering)
Polymer @t DNAE KB R ¥ & iE
REMELMHMRIMBAE —HL R
(complex) > # & DLS R & & £ K B
Polymer/DNA(W/WHE 84 LT » A J %
Bey%846 - DLS 73 2 H SmW 1835 R84
LAEHACER 633nm N R E®
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48 541 » 1 Einstein-Stokes 7# #& & 4 33+
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FEHRARZ =R BHOIHESREA
K#2SCF #9454 —$ K 5 0.89mP, » #y
refractive index % 1.333 -
SEXRHH
— ~ Lysine diisocyanate(LDI) 2 % #4& &
& IR 69W 3 ¥ &5 R 4E 2260~2270cm-1 %
— R MBS RUF » H B isocyanate group ;
Fl#3b4 'H NMR(H =) - '°C NMR B i
(8 w9 )& 4 LDI #4284 - 'H NMR
[
{OCN-CH2-, §=3.3,2H; OCN-CH-C(0O),
6=4.0, IH; C(O}O-CH2, §=4.2, 2H;
CH3, ¢ =13, 3H; -CH2- § =1.4~1.38,
6H} ; #5388 i Lysine cthyl ester 2§
7 phosgenation 4R B + 24 T HM@EHF
# peak £ 122ppm ~ 126ppm > jt &
isocyanate group ) o gtz sh » B4 T X
EX 4 A& # Lysine isocyanate K & 4o 46
isocyanate & & ¥ % dimers &, trimers &3 &
A& o

= ~ PU-amide & & #54& &

& IR WM %) ¥ 74 2260cm |
R(NCOY® B &2 8% % £
1720crl R A — % & & & %
(-NHCOO-) » 2883cm-1(-CH-) - '"H NMR(H
=)E#%(CDCI3) : { a-NH of Lys,§=5.6,
1H; € -NH of Lys, § =5.2, 1H; terminal CH,
of PEG+CH, CH;, §=4.0~4.2, 6H ; CH; of
PEG, 0=3.6: a-CHNH, 6=34,1H; ¢
-CH, NH, 6=3.05, 2H ; CH; of tertiary
amine, ¢ =2.8, 6H ; CH, of Lys, &
=1.3~1,8, 6H ; -NCH;-CH;, §=0.9, 6H} ;
# 5 ¥ (W w) ¥ 3 5 pendent
group(-=CONH-) 6 =162.4 ppm’> T EEX
THEZREEEAGCAYRAERT
BB - EdoFE4 Ee(-NHCOO-)H 1t
£ 4143 5 %] & 6 =156.4ppm (urethane from
a-NH )& 6=155.9ppm (urcthane from &
-NH) - (H %)
Z-KBDNAWRER X2 8#

K72 DNA &R B S8 o 6 2 384K
B E A 260nm & 280nm £5% & R oL
HE -

DNA # A max=260nm £
Absorbance=0.535 ; Protein & A
max=280nm ¥ Absorbance=0.273 > #{ A
QIAGEN Kit A7 4k 1t#y pCMV- B-gal £
Purity=Ags0/A280=1.96 » &k B 14 & 45 >
1.7~2.0 21 -

29 ~ Polymer/DNA complex & 4 1§

&% R B £ ¥ tb#) Polymer/DNA > £
ERTHE I 6% > ARBLETREH
TR BA DNA £KRBERFEAN LR
HE2um TEFHEASE R H
AR 4 126nm - RFLBELE R BIIH
polymer/DNA(w/w)=0.5:1,1:1,2:1 & — 4% ;
5:1,10:1,20:1 A7 —fa > A mBpRLEE
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34 itk
L.K.Sikora, Gene therapy-heralding a new
era, Gene Ther., 1(1994) 1~2.



2.MNakanish, Gene introduction into

animal tissue, Crt. Rev.Ther.
Carr.Syst.12(4) (1995)263~310.
3.P.L.Felgner, Particulate system and

polymers for in vitro and in vivo delivery of

polynucleotides, Adv. Drug Deliv.
Rev.5(1990)163~187.

4.Andel’SOIl, W-F-, Human gene therapY’

science 256(1992)808~813.

5.George C. Levy, Carbon-13 nuclear

magnetic resonance spectroscopy, 1980
(o]
'cr’n,nau-n—«!" =C=-OC,Hg
CHyC HCHACHy——NHy"Cf
l Digbosgene

ocu—cu—I—oc,H5
CH,CH,CH,CH, ——NCO

+  HO-[GHLH OL—0H

l DMF(mlveat)

o 0
-{—fPEGO—;—('S-N»:;Z—(CHZ).—NH—E—o—]-
n
o

0.4 4

4000 3800 3000 2500 2000 1500 1000 500
Wavanumber(cm-1)

M = - LDI = IR Spectrum

# & - Polyurethane-amide Z IR Spectrum

N

ey

Il al

.
]
9 9
8 -{-(Pee)-yo-mo—(cu-nn-o—o}-
b=t ! "
2 co
5 ]
g oo NH
< &n
&y
|
o N\Qﬂs
w0 o MW@ @ o S0 1w

-PR?O-}O—MC—(Q{Q.*M—C—O};
v
gﬁ .
e
c;o/“\-,,,.‘ [
. _T_ 1_JD [l
= - '"HNMR
o]
e °'|'! —y
r ; .
. e * !
i ’l i ILli
—Ppsoﬁé—uuc'.:(cm.—nn-é—o-]—
i
i | |
OaHs/N\Q,H! l [ '
L Wbl
M ~ PCNMR
250
g 200
g 150
£ 100
£
3 so
o B R ,
1 2 3 4 5 6 7 8
Complex number
M A ~ R ] Polymer/DNA(w/w)ts fh F 2 4 18 # 1t




