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Analysis for the mechanism on the expression of plasmid/chitosan complexes using FITC-labeled plasmid

gboogn

(Toshinori Sato)
goooooooog

[ Summary ]

Aminopolysaccharides such as chitosan and polygalactosamine (pGalN) were used to transfer
luciferase plasmid into tumor cells. Chitosan largely enhanced the transfection efficiency of
luciferase plasmid (pGL3), while pGalN did not at all. Transfection efficiencies of the pGL3/
chitosan complexes were dependent on pH of culture medium, stoicheometry of pGL3:chitosan,
serum, and molecular mass of chitosan. The transfection mechanism of plasmid/chitosan
complexes was analyzed by using FITC-labeled plasmid and sulforhodamine-labeled chitosan.
After which, plasmid/chitosan complexes are endocytosed, and possibly released from
endosome due to swelling of lysosomal in addition to swelling of plasmid/chitosan complex,
causing the endosome to rupture. Finally, complexes were also observed to accumulate in the
nucleus using a confocal laser scanning microscope.
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Luciferase Assay - Flow Cytometry
(Plasmid / Chitosan) chitosan 15 plasmid / Chitosan)
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Fig.2 Luciferase Activity and Cell Uptake of Plasmid/Chitosan (1:5) Complexes
(SOJ Cells cultured in RPMI1640 containing 10% FBS, [FITC-Plasmid] =
[Plasmid] = 1mg/ml, Transfection Time = 4 h, Plasmid; Normalized to 100)
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Fig.3 Subcellular Distribution of FITC-Plasmid/Chitosan(1:5) Complexes in Hela Cells (Hela Cells Cultured in MEM Containing 10% FBS,
[Plasmid]=10mg/ml,Chitosan; M.W.40 kD, Incubation Time=1h,Post Incubation Time 1h or 5h)
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Chart 1 Procedure for the excimer fluorescence derivatization of polyamines

Sample solution* 200 pL
1M K,CO, 10 pL oL
5mM PSE in CH,CN 200 pL O N

o
0 O Heat at 10000 for 20 min ‘O °
Reaction mixture ’

; ; 4-(1-Pyrene)butyric acid
0 O Inject into HPLC(20 pL.) N-hydroxysuccinimidyl ester
*THF:DMSO:H,0=1:2:1(V/V) (PSE)
Polyamines Structure Abbreviation
Putrescine  H,N(CH,),NH, Put
Cadaverine H,N(CH,);NH, Cad
Spermidine H,N(CH,),NH(CH,),NH, Spd

Spermine  H,N(CH,),NH(CH,),NH(CH,),NH, Spm

HPLC conditions
0 Column; TSKgel Super Octyl
(100x4.6 mm I.D., 2 um)
0 Mobile phase;50-80% CH,CN(0-20 min,v/v)
O Flow rate;1.0 mL/min
O Fluorescence measurement;Excimer fluorescence:Ex345 nm,Em475 nm.

Excimer fluorescence detection (Em 475 nm) Monomer fluorescence detection (Em 375 nm)
*
A * PSE A —
o Put Cad @
1] (2]
5 Ny 5 FSE
2 Spd S g
- O P pm . o} ]

= Polyamine =
2 2
[$] [$]
] ]
© ©
) )

T T T T T 1 T T T T T 1

15 20 25 0 5 10 15 20 25
*
803 A
£
g %; 2 n-decylamine
9] Q8 9] /
o I e Q.
2 500 ¢ Y - 2 di-n-pentylamine
> onoamine = <
© ©
] ]
© ©
) )
* reagent blank
J/ and/or unknown
T T T T T 1 T T T T T 1
0 5 10 15 20 25 0 5 10 15 20 25
Retention time(min) Retention time(min)

0 3. Chromatograms of the PSE derivatives of polyamines and monoamines.
Concentrations(pmol/injection):Put and Cad (1),Spd(5),Spm(10),monoamines(50).



®
DQOJ/IN  News No.99(2001)

Oo00O0000O0Chart 1000000000000 O00O0O0O00OO
ooopPse0D00OO0OO0O0O00O0O0O0OODOOOOOOOOOO
ooooooooooooooobooooooooobooooo
oooooooooooobooooooooobLLe-Msoooono
oooooobooooooooooboooooooooboooo
ooooooooo

gbobooboooboobooobooooooboobooobooboobooon
ooOo0O0Chart 10000000000 HPLCOOOOOOO
gboooboooboobooobooooboooboooboobobooon
ooooooooooos3sgooooboboooooooobooooo
gbobooboooboobooobooooooboobooobooboobooon
oooooobooooooooooboooooooooboooo
gbooobmoooooooobooboomooooboooon
oooooooooooooooOooooooooobooooo
goomooooobooooobooobomoooooboooon
ooooooooooooooooooooooooboooo
ooooooooooooOoOo0oO0Oo0OmolDODOOOOO0O
oooooooooooooooooboooooooobooooo
gooobooobooobooooooboooobooo

123.0000000000000000000020
oooooooooooooooom™OobDO(ys)yoooooo
ooooooooooooooooocooopseD0OOOOO
goooooooooOoooooboooooooooboooooo
ooooooooooooooooboooooooooom
goooooooooOoooooboooooooobooboobooooo
oo0O0O0000Chart2004M000000000000C00CO
ooooooDoo

Chart 2 Procedure for the derivatization of urinary basic amino acids

O Urine (100-times diluted) 100 pL
0 010 50 mM Triethylamine 10 pL
00|01 mMPSE (DMSO) 100 pL

0 0|0 O Warm at 400 for 30 min

0 OYO O Dilute 10 times with mobile phase
Reaction mixture

00 00O Apply onto HPLC (20 pL)

HPLC conditions

Coumn: TSKgel Super ODS (100 x 4.6 mm I.D., 2um, Tosoh)
Mobile phase: CH,CN-H,O-CH,COOH (55:45: 1, v/v)

Flow rate; 1.0 mL/min

Fluorescence detection: Ex 345 nm, Em 475 nm

Excimer fluorescence detection(Em475nm) Monomer fluorescence detection(Em385nm)

PSE L
ys

Detector response
Detector response

5-OH-Lys
J W/ Orn J
Prrrrrrrrrrrrrrrerennnnn
o 5 10 15 20 25

[EE RN RN RN RN AR
0 5 10 15 20 25

Time / min Time / min

0 40 Chromatograms obtained with a normal human urine
Concentrations(nmol/ml urine):ornithine,13.2;lysine,234.
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Brij 56 0.03 % 1% potassium chloride 2 mol/l 1 mol/l
Brij 58 0.01 % 1% sodium acetate 0.4 mol/l 0.2 mol/l
Triton X-100 0.13 % 1% sodium bicarbonate 0.1 mol/l 6.25 mmol/l
Triton X-114 0.13 % 1% Buffer
Tween 20 0.25 % 0.50 % citrate pH 5.0 0.125 mol/l 0.6 mol/l
Tween 80 0.10 % 0.30 % MES pH 6.1 0.125 mol/l 12.5 mmol/l
SDS 0.10 % 1% Tris pH 7.4 0.0625 mol/l 2.5 mmol/l
CHAPS 4% 4% PBS Undiluted Undiluted
CHAPSO 4% 2% HEPES pH 7.5 0.125 mol/l 12.5 mmol/l
MEGA 10 4% 0.50 % CHES pH 9.0 0.125 mol/l 12.5 mmol/l
Octyl-B-D-glucoside 0.50 % 0.50 % Reducing agent
NP-40 0.75 % 7.5 % glucose 2 mol/l
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isopropanol 10 % 10 % dithiothreitol 1 mol/l
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DTPA 0.4 mol/l 0.625 mmol/l
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-Proteostain- Protein Quantification Kit - Rapid (500 tests)

-Proteostain- Protein Quantification Kit - Wide Range (500 tests)
Biotinylation Kit (Sulfo-OSu)

Biotinylation Kit (Sulfo-OSu, Designed for use with BIACORE® instrument systems)
SOD Assay Kit — WST

Cell Counting Kitd 500 0 O 0 25000 O O

Cell Counting Kit-80 500 0 0 0 25000 O O

NO, / NO, Assay Kit-F(Fluorometric) O 2,3-Diaminonaphthalene Kit [J
NO,/ NO, Assay Kit-C(Colorimetric) O Griess Reagent Kit [
NO, / NO, Assay Kit-F li(Fluorometric) O 2,3-Diaminonaphthalene Kit(l
NO,/ NO, Assay Kit-C lI(Colorimetric) 0 Griess Reagent Kit
-Nucleostain- DNA Damage Quantification Kit -AP Site Counting-
Total Glutathione Quantification Kit

Nitrosothiol Assay Kit
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