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Efficient Cytosolic Delivery of siRNA Using HDL-

Mimicking Nanoparticles

Mi Yang, Honglin Jin, Juan Chen, Lili Ding, Kenneth K. Ng, Qiaoya Lin,
Jonathan F. Lovell, Zhihong Zhang, and Gang Zheng*

Small interfering RNA (siRNA) is a powerful tool for spe-
cific gene suppression in vivo and more recently has reached
human clinical trials as a potential therapeutic approach.[']
Due to their highly negative charge, naked siRNAs cannot
readily penetrate through cell membranes and thus require
delivery strategies. A variety of nonviral delivery approaches
have been developed to efficiently traffic siRNA into cells,
including chemical modification (e.g., cholesterol-siRNA ),
conjugation to peptides,?! antibodies!*! or nanoparticles,
electrostatic association with cationic delivery systems,]
and encapsulation into lipid nanoparticles.”] Therapeutic
application of RNA interference (RNAi) requires delivery
of siRNAs into the cytoplasm of targeted cells and tissues,
where they are recognized and associated with RNA-induced
silencing complex (RISC) to perform their function.®! This
rate-limiting delivery step has been dealt with by several
approaches, such as co-encapsulation of fusogenic lipid®! or
fusogenic peptide,'”) liposomal bubbles and ultrasound,™]
laser-induced gene silencing via gold nanoshells,'?! and
photochemical internalization (PCI).['¥] However, these
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approaches generally disrupt the cytoplasmic membrane or
require the uptake of siRNA through endocytosis before the
siRNA can be released into the cytoplasm, and therefore
improved approaches for cytosolic delivery of siRNA are
required.

We recently reported a high-density lipoprotein
(HDL)-mimicking peptide—phospholipid scaffold (HPPS)
nanocarrier for the direct cytosolic delivery of fluores-
cent dyes via the scavenger receptor class B type I (SRBI)
pathway.['¥] The central components of the HPPS are phos-
pholipids, cholesteryl oleate, and amphipathic o-helical pep-
tides, which mimic apolipoprotein A-I (ApoA-1), the major
protein in HDL. The interaction between the self-assembled
peptide network and the colloidal phospholipid monolayer
enables the HPPS to mimic the behavior of plasma-derived
HDL in both structural and functional properties, such as
monodisperse size, long circulation half-life, excellent bio-
compatibility, and more importantly the ability to target
SRBI-expressing cancer cells.'*] The SRBI pathway is par-
ticularly attractive for siRNA delivery because of its ability
to directly transport payload into the cytosol of targeted
cells, thus providing a viable alternative to prevent the intra-
cellularly active siRNA from detrimental endo-lysosomal
degradation.[1017]

To investigate the siRNA loading capability and delivery
efficiency of HPPS, bcl-2 oncogene with anti-apoptotic
activity was chosen as a cellular RNAI target. Cholesterol-
modified bcl-2 siRNA (chol-si-bcl-2) was intercalated into
the phospholipid monolayer of HPPS, which resulted in
stable HPPS-chol-si-bcl-2 nanoparticles (Figure 1A). HPPS-
chol-si-bcl-2 was purified using fast protein liquid chromato-
graphy (FPLC). The final siRNA payload and recovery
yield of HPPS-chol-si-bcl-2 were examined by varying the
initial mixing ratio of chol-si-bcl-2 and HPPS. As shown in
Figure 1B, the increase of the chol-si-bcl-2 to HPPS ratio led
to an increase of the siRNA payload, which reached a max-
imum when the ratio exceeded 10:1. Meanwhile, the chol-si-
bcl-2 recovery yield continuously decreased with an increase
in the chol-si-bcl-2 to HPPS ratio. Therefore, to achieve both
high siRNA payload and good recovery yield, an initial ratio
of 10:1 for chol-si-bcl-2/HPPS was selected. This led to a final
payload of eight chol-si-bcl-2 molecules per HPPS with a 64%
chol-si-bcl-2 recovery yield. Loading chol-si-bcl-2 on HPPS
dramatically changed the surface charge of the nanoparticle,
as evidenced by the zeta-potential shift from 2.7 + 1.9 mV of
HPPS to -15.2 £ 4.8 mV of HPPS-chol-si-bcl-2.
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2000, and 3) HPPS-FITC-chol-si-bcl-2.
Transferrin labeled with Alexa Fluor 633
was used as an early endosome marker.
As shown in Figure 2A, most of the
FITC-chol-si-bcl-2 remained on the outer
cell membrane of KB cells. Lipofectamine
2000-transfected FITC-chol-si-bcl-2 accu-
mulated into early endosomes based on
the fluorescence co-localization between

D the FITC-chol-si-bcl-2 and Alexa Fluor
633-transferrin. In contrast, the HPPS
nanoparticle effectively delivered FITC-

chol-si-bcl-2 into the cytoplasm of KB
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more than 90% of the total intracellular
FITC-chol-si-bcl-2 signal was found in
the cytosol (Figure 2B). In addition, both

Figure 1. Characterization of HPPS-chol-si-bcl-2 nanoparticles. A) Schematic of HPPS-chol-
SiRNA. B) Optimization of HPPS-chol-si-bcl-2 formulations by adjusting the starting ratio of
chol-si-bcl-2 and HPPS. C) TEM image of HPPS-chol-si-bcl-2 nanoparticles. D) Stability of

HPPS-chol-si-bcl-2 in PBS, plasma, or FBS at 4 or 37 °C.

Transmission electron microscopy (TEM) and dynamic
light scattering (DLS) were used to examine the morphology
and size distribution of this HPPS-chol-si-bcl-2 formulation.
The HPPS-chol-si-bcl-2 displayed a high level of monodisper-
sity with a hydrodynamic diameter of 25.3 + 1.2 nm (Figure 1C,
and Supporting Information (SI), Figure S1). Next, the storage
stability and serum stability of HPPS-chol-si-bcl-2 were
examined, where chol-si-bcl-2 was used as control for both
stability studies to monitor whether there was free siRNA
release from HPPS, as evidenced by the
different gel shifts of HPPS-chol-si-bcl-2
and chol-si-bcl-2. As shown in Figure 1D,
both stability studies showed no gel deg-
radation or gel migration, thus indicating
that HPPS-chol-siRNA  nanoparticles
were physically stable and intact after
4 weeks of storage at 4 °C in phosphate-
buffered saline (PBS) as well as under co-
incubation with 10% fetal bovine serum
(FBS) or 10% human plasma at 4 or 37 °C
for 3 h.

To confirm the cytosolic delivery
of HPPS-chol-si-bcl-2, confocal micro-
scopy was used to assess the intracellular
uptake of fluorescein isothiocyanate-
labeled chol-si-bcl-2 (FITC-chol-si-bcl-2)
on SRBI high-expressing KB cells. Three
experimental groups were included:
1) FITC-chol-si-bcl-2 alone, 2) FITC-
chol-si-bcl-2 complexed with the -cati-
onic transfection agent Lipofectamine

>

Fluorescein
hol-si-bcl-

Lipofectamine- , FITC-chol-si-bol-2

HPPS.
FITC-chol-si-bcl-2  FITC-chol-si-bcl-;

small 2011, 7 No. 5, 568-573

© 2011 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim

confocal imaging and flow cytometry
studies showed that KB cells (SRBI")
had much higher uptake of chol-si-bcl-2
than HT1080 cells (SRBI") after incuba-
tion with HPPS-FITC-chol-si-bcl-2 under
the same conditions (see Figure S2 in the
Supporting Information). These comple-
mentary results demonstrate that the HPPS selectively and
directly delivered its siRNA payload into the cytoplasm of
target cells.

We next assessed the bcl-2 silencing efficacy of HPPS-
FITC-chol-si-bcl-2. The bcl-2 oncogene regulates the
mitochondria-mediated apoptosis pathway, and knockdown of
bel-2 is known to promote apoptosis.'’”] KB cells were chosen
because of their high expression of SRBI as well as high
expression of Bcl-2 protein (see Figure S3 in the Supporting
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Figure 2. Cytosolic delivery of siRNA using the HPPS. A) Confocal image of KB cells (SRBI
receptor positive) incubated with HPPS-FITC-chol-si-bcl-2, FITC-chol-si-bcl-2 alone, and
Lipofectamine-FITC-chol-si-bcl-2 (green: FITC-chol-si-bcl-2, red: Alexa Fluor 633-transferrin,
blue: Hoechst 33258). B) Uptake of FITC-chol-si-bcl-2 in different cell organelles (n = 3,
#p < 0.05, *xp < 0.01).
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Figure 3. Functional knockdown using HPPS-chol-si-bcl-2 in KB cells
(SRBI positive); n = 3. A) Detection of Bcl-2 protein expression level by
Western blot. B) Quantification of the apoptotic and necrotic cells using
chol-si-bcl-2, HPPS-chol-si-bcl-2, or HPPS alone relative to a saline
control treatment group (n = 3).

Information). As shown in the Western blot study (Figure 3A),
upon HPPS-chol-si-bcl-2 treatment, Bcl-2 protein expression
in KB cells decreased in a dose-dependent manner. HPPS-
chol-si-bcl-2 at the dose of 400 nm reduced the Bcl-2 protein
expression to 35 £ 9% of the untreated control. In compar-
ison, chol-si-bcl-2 alone at the same siRNA concentration
only reduced the Bcl-2 protein expression to 84 = 8% of the
untreated control. This Bcl-2 protein downregulation was
consistent with the bcl-2 gene silencing effect observed at the
mRNA level (see Figure S4A in the Supporting Information)
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and with an apoptosis assay showing that HPPS-chol-si-bcl-2
resulted in the increase of apoptosis by 2.5-fold over chol-si-
bel-2 alone (Figure 3B). In addition, HPPS was more efficient
than Lipofectamine in the delivery of chol-siRNA to reduce
the mRNA expression (Figure S4B, Supporting Informa-
tion). On the contrary, when HPPS-chol-si-bcl-2 was used to
treat SRBI low-expressing HT1080 cells, no significant bcl-2
mRNA silencing and Bcl-2 protein downregulation were
observed (see Figure S5 in the Supporting Information). The
SRBI-specific RNAI effect of HPPS-chol-si-bcl-2 indicates
that HPPS is an effective cytosolic delivery vehicle for tar-
geting delivery of therapeutic siRNA.

In this study, we introduced the HDL-mimicking HPPS
nanoparticle as an efficient nanocarrier for the delivery of
chol-si-bcl-2 to cancer cells for gene silencing. The chol-siRNA
conjugates are well known for their “druglike” properties via
systemic adminstration.’] Recent studies demonstrated that
the delivery mechanism of this strategy occurred through
specific interactions between chol-siRNA and serum lipopro-
teins including HDL.['8] Furthermore, when chol-siRNA was
preloaded onto mouse HDL at a 1:1 ratio, significant enhance-
ment of gene silencing efficiency was observed. This develop-
ment sheds light on the behavior of the HPPS nanoparticles
in chol-siRNA delivery. HDL is an endogenous nanocarrier
possessing many attractive features for drug delivery, such
as ultrasmall size, favorable surface properties, and SRBI-
mediated cytosolic delivery of cholesterol esters. One potential
hurdle in developing HDL as a clinically viable nanocarrier
lies in the fact that lipoproteins are isolated from fresh donor
plasma, which might result in batch-to-batch variation and
pose some scale-up challenges. By mimicking native HDL,
the HPPS-based siRNA delivery platform adapts all the
merits of HDL nanoparticles and possesses increased power
in its flexibility and scalability.'*!5] Here, we have observed a
SRBI-mediated direct cytosolic delivery of chol-siRNA using
HPPS and we postulated that SRBI binds HPPS at the cell
surface in such a way as to provide a “channel” along which
cholesterol-modified siRNA molecules diffuse down the con-
centration gradient from HPPS particles to the cell plasma
membrane, similar to the HDL-mediated cholesterol trans-
port pathway.[!7]

Our previous data also indicate that HPPS is a safe
delivery vehicle, as evidenced by the absence of adverse
effects when 2000 mg kg™ of HPPS was administered intra-
venously and HPPS core-loaded paclitaxel drugs only exerted
cytotoxicity to SRBI-targeted tumors.['”) Several groups have
demonstrated that co-delivery of bcl-2 siRNA and other
anticancer drugs led to the enhancement of therapeutic
efficacy in multidrug-resistant cancer cells.?”! Such a syner-
gistic approach can be easily engrafted to the HPPS delivery
system for combination therapy that takes advantage of the
simultaneous core- and surface-loading capability of HPPS.

In summary, a flexible and biocompatible siRNA delivery
nanocarrier was developed by mimicking the structure and
function of native HDL. The direct cytosolic delivery ability
of cholesterol-modified siRNA displayed by the HPPS nano-
particle resulted in the selective and effective delivery of
siRNA to targeted cells. This provides a promising strategy
to bypass the challenge of endo-lysosomal trafficking, thus
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making the HPPS a useful tool for therapeutic siRNA
delivery.

Experimental Section

Materials:1,2-Dimyristoyl-sn-glycero-3-phosphocholine (DMPC)
was obtained from Avanti Polar Lipids Inc. (USA). Cholesteryl
oleate, anti-beta-actin antibody, and annexin V-FITC apoptosis
detection kit were purchased from Sigma—Aldrich Co. (USA). The
cell culture medium RPMI 1640, FBS, trypsin-EDTA solution, Lipo-
fectamine 2000, Hoechst 33258, and transferrin (Alexa Fluor 633)
were all purchased from Gibco-Invitrogen Co. (USA). The 18 amino
acid apoA-1 mimetic peptide (AP), Ac-FAEKFKEAVKDYFAKFWD,
was synthesized on a PS-3 peptide synthesizer (Protein Technolo-
gies). Anti-Bcl-2 antibody and anti-rabbit secondary antibody were
purchased from Cell Signaling Technology (USA). All siRNAs were
synthesized by Genepharma Co. (China). Cholesterol-conjugated
SiRNA-bcl-2 (chol-si-bcl-2) consisted of the sense strand 5’-chol-
GfUGAAGFUfCAAFCAfUGFCFCfUGFC-dTsdTs-3” and antisense strand
5’-GfCAGGfCAfUGFUfUGAfCFUfUfCAFC-dTsdT-3’.  The fluorescein-
labeled chol-si-bcl-2 (FITC-chol-si-bcl-2) had the same sense
sequence as chol-si-bcl-2 and had the antisense labeled with fluo-
rescein on the 5’ end: 5-FITC-GFCAGGFCAfUGFUfUGAFCFUfUfCAFC-
dTsdT-3’. Abbreviations are as follows: chol, cholesterol; fC and fU,
2’-deoxy-2’-fluoro cytidine and uridine, respectively; “s”, phospho-
rothioate linkage. The human epidermoid carcinoma KB cell line
and human fibrosarcoma cell line HT1080 were purchased from the
American Type Culture Collection.

Preparation of HPPS-chol-si-bcl-2 Nanopatrticles: The HPPS was
prepared as previously described'! and was purified by gel filtra-
tion chromatography using the Akta FPLC system (HiLoad 16/60
Superdex 200 pg, GE Healthcare) with Tris-buffered saline (10 mm
Tris-HCl, 0.15 m NaCl, 1 mm EDTA, pH 7.5) at a flow rate of 1 mLmin~.
The HPPS fraction at the retention time from 55 to 65 min was col-
lected and concentrated to 1 um by using a centrifugal filter device
(10 000 MW, Amicon, Millipore). Chol-si-bcl-2 (20 um) was pre-
pared in RNAse-free water. The chol-si-bcl-2 and HPPS were mixed
at various molar ratios and incubated for 30 min at room tempera-
ture. The mixture was then purified by FPLC to remove free chol-si-
bcl-2 and acquire HPPS-chol-si-bcl-2 nanoparticles.

Determination of Nanoparticle Composition and Optimization
of Formulations: The HPPS concentration was determined using the
previously reported method('®! and the concentration of siRNA was
quantified by measuring its absorbance at 260 nm. To optimize the
HPPS-chol-si-bcl-2 formulation, chol-si-bcl-2 and HPPS were mixed
and incubated with various molar ratios of chol-si-bcl-2/HPPS from
5:1 to 30:1. After 30 min of incubation, the complexes were puri-
fied by FPLC to remove free chol-si-bcl-2. The resultant siRNA pay-
load was calculated by dividing the molar concentration of siRNA
by that of HPPS.

Morphology and Size Measurement: The morphology and size
of HPPS-chol-si-bcl-2 was determined by staining with 1% uranyl
acetate and imaging by TEM using a modern H-7000 transmission
electron microscope (Hitachi, Inc., Japan) equipped with a digital
image acquisition system. The particle size distribution of HPPS-
chol-si-bcl-2 was measured by DLS (Zetasizer Nano-Z590; Malvern
Instruments, UK) using a 4.0 mW He—Ne laser operating at 633 nm
and a detector angle of 90°.
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Stability of HPPS-chol-si-bcl-2 Nanoparticles: To evaluate the
storage stability, HPPS-chol-si-bcl-2 was prepared and stored in
PBS at 4 °Cfor 1, 7, 14, 21, and 28 days. The stored samples were
then taken out to measure their size variation by DLS. In addition,
the samples (10 puL) were analyzed by electrophoresis using 1.5%
agarose gel to monitor gel migration of the particles. Chol-si-bcl-2
alone was used as control. To check the stability in serum, HPPS-
chol-si-bcl-2 was incubated with PBS containing 10% FBS or PBS
containing 10% human plasma at 4 or 37 °C for 3 h. The samples
were then analyzed by electrophoresis using 1.5% agarose gel to
monitor the release or degradation of chol-si-bcl-2 from HPPS.

Confocal Microscopy: KB and HT1080 cells were seeded into
eight-well cover-glass-bottom chambers (Nunc Lab-Tek, Sigma-
Aldrich; 2 x 10* per well) and incubated for 24 h at 37 °C in an
atmosphere of 5% CO, in a humidified incubator for confocal
microscopy imaging. Lipofectamine 2000 (1 pL) was diluted with
cell culture medium (100 pL) and incubated for 5 min at room tem-
perature. The Lipofectamine 2000 solution was then mixed with
FITC-chol-si-bcl-2 (6 pL, 20 um) at room temperature for 30 min
to form Lipofectamine-FITC-chol-si-bcl-2. FITC-chol-si-bcl-2 alone,
HPPS-FITC-chol-si-bcl-2, and Lipofectamine-FITC-chol-si-bcl-2 were
added to the chamber wells at a siRNA concentration of 200 nm.
After 3 h of incubation, the medium was replaced with fresh cell
culture medium, and Alexa Fluor 633-transferrin (1 uL, 2 mm) and
Hoechst 33258 (0.5 pL, 5 mm) were added to each well. Cells were
continuously incubated for 3 h at 37 °C. After replacing the medium
with fresh cell culture medium, the fluorescence signal of the
cells was imaged using Olympus FV1000 laser confocal scanning
microscopy (Olympus, Tokyo, Japan) with excitation wavelengths
of 488 nm (exciting FITC), 405 nm (exciting Hoechst 33258), and
633 nm (exciting transferrin).

Quantification of siRNA Uptake in Different Cell Organelles: Cell
organelles were separated by ultracentrifugation using a Beckman
TL100 ultracentrifuge (Beckman, Palo Alto, USA) according to
standard methods.l?!! The fractionation buffer contained 10 mm
Tris/acetic acid (pH 7.0) and 250 mm sucrose. KB cells were seeded
ina 75 cm? flask at a density of 5 x 10° cells per well and incubated
for 24 h at 37 °Ciin an atmosphere of 5% CO, in a humidified incu-
bator. FITC-chol-si-bcl-2 (500 uL) alone, HPPS-FITC-chol-si-bcl-2, and
Lipofectamine-FITC-chol-si-bcl-2 were added to the chamber wells
at a siRNA concentration of 400 nm. After 3 h of incubation, the
medium was removed and the cells were rinsed with PBS and con-
tinuously incubated with fresh medium for 3 h. Then 3.5 x 106 cells
were harvested, washed three times with ice-cold PBS, and sus-
pended in fractionation buffer (1 mL). The cell suspensions were
gently passed through a syringe needle (20 gauge) 30 times and
transferred to an ice-cold Dounce homo-genizer. The cells were
homogenized on ice and the homogenates were centrifuged at
2000 g for 2 min to pelletize debris and undestroyed cells. The
supernatant was collected in a new tube and the pellet was washed
with fractionation buffer and centrifuged again to collect the
supernatant. The combined supernatants were then centrifuged at
4000 g for 2 min to pelletize the plasma membrane and nuclei.
The supernatant was transferred to a new tube and the pellet was
washed with fractionation buffer and centrifuged again. The com-
bined supernatants were centrifuged at 55 000 g for 90 min to pel-
letize mitochondria, microsomes, endosomes, and lysosomes. The
pellet was washed and centrifuged again with fractionation buffer.
The final combined supernatant contained highly purified cytosol.
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The fluorescence signals of different organelles were quantified
by fluorometer at an excitation wavelength of 488 nm (exciting
fluorescein) and emission wavelength of 520 nm.

Polymerase Chain Reaction (PCR) Study: To observe bcl-2 gene
expression, a PCR study was performed after treatment. KB and
HT1080 cellswereseededinasix-wellplate (1.2x10°cells perwell).
After 24 h, 400 nm chol-si-bcl-2 alone and 100, 200, and
400 nm HPPS-chol-si-bcl-2 were added to the cells; the siRNA-
free cell culture medium was used as control. After 48 h of incu-
bation, total RNA was isolated from each well by using an RNeasy
Mini kit (Qiagen) and quantified by UV spectrophotometry. Com-
plementary DNA (cDNA) was prepared from total cellular RNA
(2 ng) using RevertAid H Minus M-MulLV Reverse Transcriptase
(Fermentas, Canada) and oligo-dT18 as primers according to the
manufacturer’s recommendations. The amplification of bcl-2 gene
was conducted in PCR mix (12.5 pL, 2x), water (9.5 uL), oligonu-
cleotide primer (1 pL), and cDNA (2 uL). Cycles of amplification
were run as follows: denaturation at 94 °C for 0.5 min, annealing
at 57 °C for 0.5 min, and extension at 72 °C for 0.5 min. The
amplification of cDNA was 21 cycles for KB cells and 30 cycles for
HT1080 cells using the primer: Bcl2, sense 5’- TTCTTTGAGTTCG-
GTGGGGTC-3’, antisense 5-GTGCTTGGCAATTAGTGGTCG-3’; beta
2-microglobulin (B2M), sense 5’-AGCAGAGAATGGAAAGTCAAA-3’,
antisense 5’-TGTTGATGTTGGATAAGAGAA-3’. After amplification by
PCR, samples were subjected to electrophoresis in 1% agarose
gel containing 0.002% (v/v) Gelred. Gels were photographed
with UV illumination.

Western Blotting: To detect Bcl2 protein expression, KB
and HT1080 cells were seeded in a six-well plate at a density
of 2 x 10° cells per well and grown for 24 h. The cells were
treated with 400 nm chol-siRNA alone and 100, 200, and 400 nm
HPPS-chol-siRNA for 48 h. The cells incubated with siRNA-
free cell culture medium were used as control. The cells were
then washed twice with PBS and lysed by lysis buffer (100 uL,
50 mm 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
(HEPES), pH 8.0, 10% glycerol, 0.5% Triton X-100, 150 mm
NaCl, 2 mm ethylene glycol tetraacetic acid (EGTA), 1.5 mm
MgCl,, supplemented with 10 ug mL™? leupeptin, 10 pug mL™?
aprotinin, 100 pg mL™' phenylmethylsulfonyl fluoride, and
1 mm sodium orthovanadate) for 10 min. The whole cell lysate
was centrifuged at 700 g for 10 min. The supernatant was
transferred to a new tube to measure protein concentration
using the bicinchoninic acid method. To perform immunoblot-
ting, the cell lysates from KB cells (10 ug protein) or HT1080
cells (20 ug protein) were loaded per lane on a 10% sodium
dodecyl sulfate (SDS)-polyacrylamide gel at 120 V and trans-
ferred to nitrocellulose membranes by using standard methods.
The blot was removed from the transfer apparatus and soaked
in TTBS (Tween-Tris-buffered saline: 0.1% Tween-20 in 100 mm
Tris—HCl of pH 7.5, 0.9% NacCl) for two rinses of 15 min each.
The membranes were blocked for 3 h in a solution of 7% pow-
dered nonfat milk in TTBS. After gently rinsing with TTBS, the
membranes were probed with a rabbit polyclonal primary
antibody against Bcl-2 at 4 °C overnight. After washing three
times, the membranes were treated with goat anti-rabbit
secondary antibody for 1 h. Proteins were visualized using
enhanced chemiluminescence reagents ECL + Plus (Amersham
Life Science, USA) and Typhoon 9410 variable-mode imager
(Amersham).
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Apoptosis Study: An annexin V-FITC apoptosis detection kit
was used to analyze cell apoptosis. KB cells were seeded in a six-
well plate at a density of 2 x 10° cells per well and grown for 24 h.
The media were removed and the cells were incubated with 400 nm
chol-siRNA alone or HPPS-chol-siRNA for 48 h. All the media were
centrifuged to collect floating cells. Cells in each well were har-
vested and combined with the floating cells. After washing twice
with cold PBS, the cells were resuspended in binding buffer
(500 uL) and stained with annexin V-FITC (5 ul) and propidium
iodide (PlI; 10 pub) 10 min before flow cytometric analysis. The
flow cytometry was performed on a Cytomics FC 500 series flow
cytometry system from Beckman Coulter (excitation 633 nm for Pl
and 488 nm for FITC). Autofluorescence from the untreated cells
was minimal. The maximum cell number count was 10 000 for all
samples. Cells early in the apoptotic process should show staining
with the annexin V-FITC alone, necrotic cells should show staining
by both Pl and annexin V-FITC, and live cells should not be stained
by either Pl or annexin V-FITC.

Supporting Information

Supporting Information is available from the Wiley Online Library
or from the author.
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