
On the possible involvement of bovine serum albumin precursor
in lipofection pathway

1. Materials and methods

1.1 General procedures and reagents

Mass spectral data were acquired by using a commercial
LCQ ion trap mass spectrometer (ThermoFinnigan, SanJose,
CA, USA) equipped with an ESI source or micromass
Quatro LC triple quadruple mass spectrometer for ESI anal-
ysis. 1H NMR spectra were recorded on a Varian FT 200
MHz or AV 300 MHz NMR Spectrometer. Column chro-
matography was performed with silica gel (Acme Synthetic
Chemicals, India, 60-120 mesh).

1.2 Syntheses

Lipids 1 and 2 were synthesized as described previously
(Sen and Chaudhuri 2005; Singh et al. 2002, respectively).
Quaternization of the N,N-di-n-hexadecyl-N-[CH2CH2NHBOC]
with methyl iodide followed by acid deprotection with
trifluoroacetic acid and chloride ion exachange chromatography
over chloride ion exchanger Amberlyst A-26 resin afforded pure
lipid 3. 1H NMR (200 MHz, CDCl3):δ/ppm for lipid 3: 0.9 [s,
6H, CH3-(CH2)13-]; 1.2-1.3 [s, 52H, CH3-(CH2)13-]; 1.7 [t, 2H,
CH3-(CH2)13-CH2-]; 3.3 [t, 2H, CH3-(CH2)13-CH2-CH2-]; 3.5
[s, 12H, -CH2-

+N-(CH3)3 + -CH2-
+N(C16H33)2-CH3]; 4.5

[t, 2H, -CH2-CH2-
+N(C16H33)2+ -CH2-CH2-

+N(C16H33)2].
ESIMS for lipid 3: m/z= 283 [M/2]+ for C38H82N2.

1.3 Plasmids and Cell Culture

pCMV-Luc and pCMV-SPORT-β-gal plasmids were gifts
from Dr. Leaf Huang (Department of Pharmacogenetics,
University of Pittsburgh, School of Medicine, Pittsburgh,
PA, USA) and Dr. Nalam Madhusudhana Rao (Centre for
Cellular and Molecular Biology, Hyderabad, India)

respectively. pCMV-BSAP-GFP and pCMV-GFP were pur-
chased from Ras Lifesciences, Hyderabad, India. These plas-
mids were amplified in DH5α strain of Escherichia coli, isolated
by alkaline lysis procedure and finally purified by PEG-8000
precipitation as described previously (Sen and Chaudhuri 2005;
Singh et al. 2002). COS-1 (SV 40 transformed African green
monkey kidney cells), CHO (Chinese hamster ovary) and A549
(human lung carcinoma) cell lines were procured from the
National Centre for Cell Sciences (NCCS), Pune, India. Cells
were cultured at 37°C in Dulbecco’s modified Eagle’s medium
(DMEM) with 10% Fetal Bovine serum, 50 μg/mL penicillin,
50 μg/mL streptomycin and 20 μg/mL kanamycin in a humid-
ified atmosphere containing 5% CO2.

1.4 Preparation and characterization of liposomes

Liposomes were prepared as described before (Sen and
Chaudhuri 2005; Singh et al. 2002). Nanometric sizes and
the global surface potential of the lipoplexes prepared from
liposomes of lipid 1 and pCMV-β-gal (with lipid:DNA
charge ratio of 4:1) were found (by dynamic light scattering
technique) to be 292 +/- 9 nm and 3.4 +/- 1.6 mV, respec-
tively. The corresponding values for ternary complexes of
liposomes of lipid 1, pCMV-β-gal, and BSAP protein were
found to be 384 +/- 10 nm and 0.8 +/- 0.6 mV, respectively.

1.5 Isolation of cytoplasmic proteins from CHO cells

Total cytoplasmic proteins from CHO cells were isolated
using conventional cell lysis buffer A [20 mM Hepes, pH
7.9, 10 mM NaCl, 3 mMMgCl2, 0.1% NP-40, 10% glycerol,
0.2 mM EDTA, 1 mM dithiothreitol (DTT), 0.4 mM
phenylmethylsulfonyl fluoride (PMSF), antipain (1 μg/mL)
and leupeptin (1 μg/mL)] and cytoplasmic extraction clarifi-
cation buffer B [20mM Hepes, pH 7.9, 400 mM NaCl, 0.2
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mM EDTA, 40% glycerol, 1mM DTT, 0.4 mM PMSF,
antipain (1 μg/mL) and leupeptin (1 μg/mL)].

1.6 Biotin labeling of pCMV-SPORT-β-gal DNA

Biotinylation of plasmid pCMV-SPORT-β-gal was performed
using Bio-Prime DNA labeling kit (Invitrogen,USA). 100 ng
pCMV-SPORT-β-gal pasmid DNA was dissolved in 15
μL of 1X TE dilute buffer in a microcentrifuge tube. 20
μL of 2.5X Random Primers solution was added to it taking
it on ice. It was denatured by heating for 5 mins in a boiling
water bath (95-100°C) and was cooled immediately on ice. On
ice 5 μL of 10 X dNTP mixtures and 8 μL of distilled water
were added to it to a total volume of 49 μL. It was mixed
briefly. 1 μL of klenow fragment was added was mixed gently
but thoroughly. It was incubated at 37°C for 1 h. 5 μL of stop
buffer was added. Biotinylated DNA was purified by ethanol

precipitation. Briefly, 1/10 volume of 3 M sodium acetate
and two volumes of cold 95% ethanol was added to the
reaction tube, freeze at -70°C for15 min and was centrifuged
at 15000g for 10 min.

Supplementary figure 1. FPLC chromatograms of the pure BSAP protein (A) and BODIPY-labeled BSAP protein (B). FPLC
were performed using a UNO-S1 column with a flow rate of 1 mL/min in a 100 μl loop. Buffer A: Low Salt Buffer- 25 mM
TRIS-Cl and Buffer B: High Salt Buffer-25 mM TRIS-Cl + 1M NaCl. Gradient: Buffer B- 0%-100%.

Supplementary figure 2. Confocal z-scans consisting of 4
optical sections (1 μm step size) superimposed on their
corresponding phase contrast images from the top to the
bottom of the nuclei to verify fluorescent pDNA nuclear
localization.Confocal micrographs of the cells (A549 (A)
and CHO (B)) transfected with the ternary complex of lipid 1,
FITC-labeled p-CMV-β-gal and bodipy labeled BSAP protein.
DAPI-405 (blue) channel, FITC-488 (green) channel, Bodipy
(PI)-543 (red) channel. I = DAPI, II = FITC, III = BODIPY,
IV = Bright field.
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1.7 One-dimensional sodium dodecyl sulphate
polyacrylamide gel electrophoresis (1D SDS-PAGE

Proteins in different fractions were resolved in one dimen-
sional SDS PAGE (7.5%) and the bands were developed
using a silver staining kit.

1.8 Cellular uptake study with lyso-tracker

A549 cells were seeded on a cover slip placed into a six well
plate 12 h prior to transfection. The seeded cells were then
transfected with the ternary complex of lipid 1, p-CMV-β-
gal and BODIPY-labeled BSAP in serum free medium. After
2 h, media was removed and the cells were treated with 50
nM green lyso-tracker (Molecular Probes, Invitrogen) solu-
tion in serum free medium. After 1 h, media was removed,

the cells were washed twice with PBS, fixed with 4% para-
formaldehyde in PBS for 20 min and permeabilized with
0.1% TritonX-100 in PBS for 5 min. The cover slip was
finally mounted on a slide using mounting medium
(VectaShield) containing DAPI in 1 μg/mL concentration
and imaged under confocal microscope (Olympus, FV1000).
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