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Abstract

The unsatisfactory outcomes of typical multiple cytotoxic chemotherapeutic combination therapies
used to treat patients have fostered a need for new unconventional combinations of therapeutic
agents. Among the candidates, sSiRNA has been widely discussed and tested. However, the right
time right place co-delivery of sSiRNA with other types of active ingredients is challenging because
of the possible differences among their physiochemical and pharmacodynamics properties. To
accomplish a synergistic cytotoxic effect, a nano-assembly was thus designed to co-deliver siRNA
with other therapeutic agents. An siRNA, targeting pro-survival gene for the p75 neurotrophin
receptor, and an organelle-fusing peptide, targeting mitochondria, were layered onto a nano-
template by charge-charge interaction, followed by a layer of CD44 targeting ligand. The
formulated triple-functional nanomedicine was efficiently internalized by the CD44 expressing
triple-negative breast cancer cells. The encapsulated siRNA and the pro-apoptotic peptide were
released inside cells, silencing the intended prosurvival gene and inducing apoptosis by fusing the
mitochondrial membrane, respectively. A synergistic effect was achieved by this three-agent
combination. The design of the developed multi-functional nanomedicine could be generalized to
deliver other siRNA and drugs for a maximum therapeutic combination with minimal off-targeting
effects.
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The right time right place co-delivery of unconventional therapeutic agents was fulfilled by
layering siRNA, mitochondria-fusing peptide and targeting ligand onto a nano-template through
simple charge-charge interaction. The formulated triple-functional nanomedicine (TFN) was
efficiently internalized by the CD44 expressing triple-negative breast cancer cells and
accomplished a superior synergistic therapeutic effect with minimum off-targeting effect.
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Triple-negative breast cancer (TNBC) is an aggressive subtype of breast cancer with limited
treatment options.[*] Patients with TNBCs have a very poor prognosis and a significantly
shorter relapse-free period due to the ineffectiveness of chemotherapy. Without the three

most common types of receptors known to fuel most breast cancer growth — estrogen,

progesterone, and HER-2, there is currently no available target therapies for TNBC.[2:3]
TNBC is capable of evading treatment via the overexpression of specific genes involving

pro-survival and anti-apoptotic pathways.[4 5] Therefore, a combination therapy that

simultaneously inhibits the pro-survival pathway and triggers apoptosis could be an effective

candidate to treat TNBCs.

An overexpression of neurotrophin receptor (p75NTR), which is a member of the tumor

necrosis factor receptor superfamily, in breast cancer has been documented as responsible

for the promotion of tumor growth. The inhibition of this pro-survival gene by small
interference RNA (siRNA) results in diminished tumor growth in preclinical animal
models.[6-9]

On the other hand, mitochondria, the cell’s powerhouse, are not only indispensable energy

generators, but are also master regulators of danger signals like the intrinsic apoptotic
pathway.[10-12] Because the dysfunction of mitochondria triggers cell death signaling

cascades and mitochondria-dependent apoptosis, mitochondria are regarded as an important

therapeutic target in cancer therapy.[!3: 141 An amphipathic antimicrobial peptide,
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KLAKLAKKLAKLAK, termed KLA14, has shown to disrupt bacterial cell membranes, but
has a limited toxic effect against the plasma membranes of eukaryotic cells. Nonetheless,
once KLA is inside eukaryotic cells, it disrupts the mitochondrial membrane and initiates
apoptotic cell death.[25 16] Since KLA44 is not permeable to the plasma membrane of
eukaryotic cells, a proper facilitated intracellular delivery method is required to acquire an
optimal mitochondria lysing activity.[17-1%1 In a prior study, we reported that an arginine-rich
cell penetrating peptide increased the cellular uptake and therapeutic potency of KLA14 in
vivo.[20]

However, a successful co-delivery of an siRNA with a peptide drug can be challenging. Both
therapeutic ingredients have to be assembled into the same vehicle and simultaneously
delivered to sensitize specific cancer cells, sparing the healthy cells. siRNA is a fully
negatively charged molecule and the KLA peptide is a lysine rich positively charged peptide.
The difference in their charges allows the nanomedicine to be fabricated together using a
previously developed layer-by-layer (LbL) strategy.[21-25] The LbL fabrication method is a
gentle and simple layering procedure based on the charge—charge interactions between the
positively and the negatively charged polymers.[26-28] The formulated nano-assembly can
then be sealed with a layer of hyaluronic acid (HA) for the active targeting of TNBC cells.
HA is a natural ligand for cell-surface receptor CD44, which is a well-defined biomarker for
various cancer cells and TNBCs with tumor-initiating and stem-like phenotypes.[29-31]
Therefore, HA has been widely utilized for active cancer targeting through CD44 receptor-
mediated endocytosis.[32-34]

In this study, a triple-functional nanomedicine (TFN) was fabricated by layering three
biocompatible pharmaceutical components on gold nanoparticles (AuNPs): (1) a positively
charged fusing peptide for mitochondrial disruption, (2) a negatively charged siRNA for
silencing the p75NTR tumorigenic gene, and (3) a negatively charged HA for CD44 targeting
after a positively charged poly-L-lysine (PLL) filler layer (Figure 1). The prepared TFNs
were specifically picked up by CD44 expressing TNBC cells, and released the active sSiRNA
and KLA therapeutics to achieve a superior synergistic effect with minimum off-target
effect.

2. Results and Discussion

AUNPs were selected as the cores for their uniform size, electronic features, and feasibility
of surface modification.[3%] TEN was fabricated following a previously optimized siRNA
layering platform.[21-23] The negatively charged AuNP which contain citrate layer[36] was
layered by alternating the charged molecules, i.e. KLA (+), siRNA (=), PLL (+) and HA (-)
(Figure 1). However, during the first layer of coating, it was found that the 14-mer KLA
peptide (KLA14) did not have enough positive charges to form a stable monolayer on
AUNPs. To secure enough positive charges, two extended KLA peptides, 21-mer (KLA»1:
KLAKLAKKLAKLAKKLAKLAK) and 28-mer (KLAg:
KLAKLAKKLAKLAKKLAKLAKKLAKLAK), were prepared. The cytotoxicity of the
KLA peptide analogues was validated in MDA-MB231 cells. The original KLA14 was non-
cytotoxic up to 200 uM because of poor permeability; whereas, the 1Cgq of KLA»; and
KLA,g, which have higher numbers of positive charges, were around 20 and 10 pM,
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respectively (Supporting Information, Figure S1). It was found that KLA,g formed a better
coating without causing aggregation; therefore it was selected for the subsequent LbL
depositions. The fabrication of the other layers was done smoothly and required no further
chemical modifications. Although the increased positive charges could further benefit
fabrication, the increased cytotoxicity could cause a concern for undesired side-toxicities to
other organs and tissues. Therefore, a final coating of HA, which is a natural ligand for
CD44, is essential to maximize the specific cancer therapeutic effect while sparing normal
cells.

In brief, to assemble the TFN, negatively charged AuNPs in water were dropped into the
positively charged KLA,g peptide solution to create the first coating layer. The reaction
solution was incubated for 30 min and then the coated particles were spun down by
centrifugation. After several washes with ultra-pure water, the KLA-coated AuNPs were
added to the negatively charged anti-p75 neurotrophin receptor (p75NTR) siRNA solution.
After incubation, free unbound siRNAs were removed by centrifugation and the particles
were re-suspended in ultra-pure water. As shown in Figure 1, by repeating these procedures
with the proceeding layers of positively charged PLL and negatively charged HA, TFN with
four layers of polymers — including two layers of active therapeutic ingredients (KLA
peptide and siRNA), one layer of targeting ligand (HA), and one layer of spacing polymer
(PLL) — were successfully fabricated onto the surface of Au through electrostatic
interactions.

Hydrodynamic diameters of the formulated nanocomplexes were measured by dynamic light
scattering (DLS) after each layer of coating (Figure 2). The size of the initial bare AuUNPs
was 40 nm. The particle size increased steadily with the number of layers added (Au/K: 77
nm; Au/K/siR: 90 nm; Au/K/siR/L: 99 nm; Au/K/siR/L/HA: 116 nm). The initial zeta
potential of bare AuNPs was =31 mV. The KLA,g coating brought the surface charge up to
about +34 mV, while the subsequent siRNA layer dragged it down to about —28 mV again.
The final charged of the assembled TFN was about —30 mV. The zigzag pattern of the
surface zeta potential of each layer supported the successful layering of the alternately
charged components (Figure 2). In addition, the size distribution of prepared particle showed
a single sharp peak with low polydispersity index (PDI < 0.28) (Supporting Information,
Figure S2).

The uptake efficiency and subcellular distribution of free KLA,g peptide versus the
formulated TFN was tracked in MDA-MB231 cells. KLA,g (5 uM) tagged with fluorescein
(FITC) showed poor membrane translocation, while TFN (KLA2g-FITC: 1.6 uM) was
picked up by cells quickly (Figure 3). A much higher FITC signal was seen in TFN treated
cells, although the absolute amount of KLA,g in TFN was 3-fold lower than that of the free
KLA,g. Once internalized, KLAyg released from TFN was distributed to mitochondria,
confirmed by a merged mitochondrial fluorescence signal (yellow, Figure 3c). It was noticed
that the initial fluorescent signal of the intact TFN was low due to the quenching effect of
AUNP; however, the quenched fluorescence signal was restored when the fluorochromes
were released from the AuNP core.[21]
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Next, to investigate the CD44 specific intracellular delivery of therapeutic ingredients,
nanocomplexes with or without HA, targeting ligand, were tested in two different breast
cancer cell lines, triple negative CD44+ MDA-MB231 and ER+ CD44- MCFT7. Differential
CD44 expression level in MDA-MB231 and MCF7 was confirmed using
immunofluorescence staining (Supporting Information, Figure S3). Cellular uptake of
targeted and untargeted nanocomplexes were tracked by fabricating a cy5 labeled model
SiRNA (Figure 4). As expected, the targeted TFN, which contains HA, can only be seen in
high CD44 expressing MDA-MB231 cells, and not low CD44 expressing MCF7 cells. A
diffused and spotty fluorescence signal was observed in the cytoplasm of MDA-MB231
cells. In contrast, unlike the results seen in HA-containing particle treated cells, the SIRNA
fluorescent signal was found in all tested cells when the final HA targeting layer was not
included in the particle (Figure 4). Data obtained from observing the particle’s cellular
uptake indicate that the positively charged particles which have PLL as the final layer were
picked up by all cells without selectivity, while the HA coated particles were only
internalized by CD44 expressing cells.

The cell-specific therapeutic effect of TFN was then investigated by including several
controls. As shown in Figure 5, particles incorporated with either the KLAg or p75NTR
siRNA alone showed only moderate cell toxicity (63% or 70% viable, respectively); while
the KLA,g and p75NTR siRNA combined particle demonstrated a significant effect in killing
cells (22% viable). A scramble siRNA, with the same length but randomized sequence, was
similarly formulated and included in the study as a negative control to confirm the sequence
dependent gene silencing effect. The cytotoxic effect of the particle with a scrambled siRNA
has dramatically reduced (85% viable). This data confirmed the synergistic therapeutic
effect from KLA,g and p75NTR siRNA, and the advantage of combining these two non-
typical anticancer agents. The data also confirm that CD44 targeted delivery (14% viable) is
more beneficial than the non-targeted delivery (Figure 5a). Conversely, the combined effect
of TFN was not achieved (83% viable) in MCF7 (CD44 -) cells due to the absence of HA
and CD44 binding (Figure 5b). Other targeted negative controls with single active
ingredient, such as Au/L/p75/L/HA and Au/K/Sc/L/HA, couldn’t obtain preferred cell
cytotoxicity, either. This data further confirms the importance of simultaneous delivery of
the siRNA and the peptide drug. TFN’s cell-specific selectivity was also confirmed by
fluorescence microscope in both cells (Supporting Information, Figure S4). The cells with
fluorescence signal of KLA,g-FITC were very sick as evidenced by their morphology.

The TFN-mediated silencing of the corresponding p75NTR gene in the protein level was
further confirmed by western blot analysis (Figure 6). Consistent with cell viability results
(Figure 5), the expression level of p75NTR decreased dramatically when p75NTR targeting
SiRNA coated nanocomplexes (both Au/K/p75/L and Au/K/p75/L/HA) were used in MDA-
MB231 cells (Figure 6a). This decrease was seen only after treatment with non-specific
Au/K/p75/L and not with Au/K/p75/L/HA because of the lack of CD44 assisted uptake in
MCFT7 cells (Figure 6b). Once again, the scramble siRNA in nanocomplex did not affect the
expression of p75NTR indicating high specificity from the p75NTR targeted TFN to CD44
positive TNBCs.
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TFN could also be fabricated with different orders of layers, for example, the positively
charged PLL instead of KLA, could be used to initiate the layering, and then followed with
SiRNA, KLA and HA. Interestingly, a slightly higher therapeutic efficiency was observed
when KLA was used to prime the particles; therefore most particles were prepared by using
KLA as the starting layer.

3. Conclusion

In summary, the triple-functional nanomedicine (TFN) has demonstrated a superior
synergistic cytotoxic effect to treat TNBCs. TFN integrates two unconventional therapeutic
ingredients, an organelle-specific therapy and a nucleic acid therapy, into a controllable
vehicle by simple LbL fabrication. By adding a targeting layer, TFN harness active drugs to
a specific cell type. In contrast to the current combination therapies that administered drugs
may not simultaneously arrive at the tumor, the co-assembled TFN transported all active
ingredients to specific cancer cells and achieved the desired synergistic effect. In this study,
two non-typical drug candidates, acting on the pro-survival inhibition and apoptotic
induction, have shown significant effects. The KLAyg destroyed the cell’s energy source, the
mitochondria, while the siRNA inhibited the specific p75NTR expression, a key player in
tumorigenesis. As TFN are conveniently fabricated with various functional building blocks,
which could be exchanged easily with minimum modification, the possible combinations of
therapeutic agents and targeting ligands are enormous. This concept of TFN may have a
major impact in formulating combination therapy.

4. Experimental Section

Peptide Synthesis

Peptides (0.1 mmole) were synthesized on a PS3 peptide synthesizer (Protein Technologies,
Tucson, AZ) employing the Fmoc strategy on rink amide resin. For the synthesis of FITC-
conjugated peptides, Lys(ivDde) was introduced at the peptide C-termini. After elongation,
the ivDde protection group was selectively removed by 2% (v/v) hydrazine in DMF. FITC
(0.4 mmole) was then conjugated to the lysine’s side chain in the presence of NV’N-
diisoproylethyleamine 20% (v/v) in DMSO (5 mL). All peptides were purified by reverse-
phase HPLC to >98 % purity and the expected molecular weights were confirmed by
MALD-TOF mass spectrometer.

Preparation and characterization of multilayered nanocomplexes

Using previous modified LbL fabrication method,[21-2%] therapeutic ingredients, siRNA and
KLA peptide, were successfully deposited onto the surface of AuNPs (size: 40 nm, BB
International, Cardiff, UK). All siRNAs were obtained from Sigma-Aldrich (St. Louis, MO).
The sequences of siR-p75NTR against p75 neurotrophin receptorl®] are sense strand: 5°-
AUGCCUCCUUGGCACCUCCATdT-3’, antisense strand: 5’-
GGAGGUGCCAAGGAGGCAUATAT-3’, and of control nonsnese siRNA (siR-Sc) are sense
strand: 5’-GCUGACCCUGAAGUUCAUCITAT-3’, antisense strand: 5’-
GAUGAACUUCAGGGUCAGCATAT-3". The sequences of siR-luc against luciferasel37]
are sense strand: 5’-UUAAUCAGAGACUUCAGGCGGUITT-3’, antisense strand: 5’-
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ACCGCCUGAAGUCUCUGAUUAAITAT-3. AuNPs (3.15 x 109 particles in 0.7 mL) were
added dropwisely onto a KLA,g solution (62.5 nmole, 0.5 mL) in ultra-pure water (Life
Technologies, Carlsbad, CA). After incubating for 30 min in the dark with gentle shaking,
the solution was centrifuged for 30 min at 16,100 g using a micro centrifuge (Eppendorf,
Hauppauge, NY). The supernatant was removed, and the gel-like deep red pellet was re-
suspended with pure water and centrifuged for 30 min at 16,100 g. KLA coated AuNPs were
stored in pure water after additional wash. Next the polyelectrolyte layer was deposited by
adding KLA coated AuNPs (in 0.5 mL of pure water) to the siRNA solution (4.0 nmole, 0.5
mL). The reaction solution was incubated in the dark for 30 min with gentle shaking,
followed by three washes. The deposition procedures were repeated sequentially with poly-
L-lysine (PLL, Sigma-Aldrich) (Mw= 15,000~30,000 g mol~1, PLL solution = 0.5 mL of 5
mg mL~1 in pure water) and sodium hyaluronate (HA, Lifecore Biomedical, Chaska, MN)
(Mw=100~150 KDa, HA solution = 0.5 mL of 8 mg mL1 in pure water) to have a total of
4 layers of polyelectrolytes (KLA, siRNA, PLL and HA). The sizes and zeta potentials of
each AuNPs in water were measured using a ZetaPALS (Brookhaven, Holtsville, NY)
according to the manufacturer’s instructions. The amount of siRNA and KLA in TFN was
calculated by measuring the concentration of siRNA or FITC-KLA in the supernatant before
and after the coating using a spectrophotometer (Cary 60 UV-Vis, Agilent, Santa Clara, CA).
The prepared TNF was stored in water at 4 °C.[23]

MDA-MB231 (triple negative) and MCF7 (ER+) human breast cancer cells were purchased
from ATCC (Manassas, VA) and cultured in DMEM medium (Mediatech Inc., Manassas,
VA) supplemented with 2 mM L-glutamine, 100 U mL=1 penicillin, 100 mg mL™?
streptomycin, and 10 % heat-inactivated fetal bovine serum (Sigma-Aldrich) in a humidified
atmosphere of 5 % CO» at 37 °C.

Mitochondrial localization of KLA peptide and CD44 expression in breast cancer cells

To investigate the subcellular localization of the KLA peptide with or without layering onto
nanocomplex, MDA-MB231 cells were collected by trypsinization, counted, and plated in a
96-well black clear-bottom culture plate (Corning Life Sciences, Pittston, PA) at a density of
5 x 108 cells per well. After one day, KLAg-FITC (5 uM) or Au/K/p75/L/HA (KLAg-
FITC: 1.6 uM) were added and incubated for 4 h. Cells were then washed with phosphate
buffered saline (PBS) and stained with MitoTracker Red (1 uM, Life Technologies) for 30
min at 37 °C according to the manufacturer’s protocol. After two washes with PBS, cells
were imaged under EVOS FL Auto Cell Imaging System (Life Technologies).

To examine the CD44 expression level in live cells, MDA-MB231 cells were collected by
trypsinization, counted, and plated in a 96-well black clear-bottom culture plate (Corning
Life Sciences) at a density of 5 x 103 (or 1.0 x 104 of MCF7) cells per well. One day later,
cells were incubated with Alexa 488-conjugated CD44 antibody (Life Technologies) with a
1:50 volume of the dye-conjugated antibody for 30 min at 37 °C according to the
manufacturer’s protocol. After two washes with FluroBrite DMEM (Life Technologies),
cells were imaged using an EVOS FL Auto Cell Imaging System (Life Technologies).
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Live cell imaging for cellular uptake of nanocomplex

For fluorescence imaging, a cy5 fluorochrome was tagged on the 5' end of the sense siR-luc
and FITC was conjugated with KLAog peptide. Briefly, MDA-MB231 cells were seeded on
a 96-well black clear-bottom culture plate (Corning Life Sciences) at a density of 5.0 x 103
(or 1.0 x 104 of MCF?7) cells per well. After one day, the culture medium was replaced with
Au/K/luc/L or Au/K/luc/L/HA particles (KLAog: 1.6 UM, siR-luc: 0.12 uM) containing
medium, and further cultured for 12 h. Cells were then washed twice with PBS and cultured
in phenol red-free medium and imaged with an EVOS FL Auto Cell Imaging System (Life
Technologies).

Cancer therapeutic effect of nanocomplexes

A cell proliferation assay was performed to assess cell viability after treatment with various
nanocomplexes. Briefly, MDA-MB231 cells were collected by trypsinization, counted, and
plated in a 96-well culture plate at a density of 5 x 103 (or 1.0 x 10% of MCF7) cells per
well. One day later, the culture medium was replaced with various nanocomplexes (KLAyg:
1.6 M, siR-p75 or siR-Sc: 0.12 uM) containing medium. After 12 h incubation, cells were
washed twice with PBS and then further cultured for 48 h. At day 3, 20 L CellTiter solution
(Promega, Madison, WI) was added to each well after replacing with fresh medium and
incubated for an additional 3 h, and then the absorbance of the solution was measured at 490
nm using a plate reader (Tecan, Mannedorf, Switzerland).

To assess the cytotoxicity of KLA peptide analogues, different concentrations (ranging from
0 to 200 pM) of various KLA peptides (KLA14, KLAy; and KLAyg) were treated for 12 h
instead of nanocomplexes, and then followed the same methods.

Western blot analysis

MDA-MB231 cells were collected by trypsinization, counted, and plated in a 6-well culture
plate (BD Falcon, San Jose, CA) at a density of 1.5 x 10° (or 3.0 x 10° of MCF7) cells per
well. One day later, the culture medium was replaced with various hanocomplexes (KLAg:
1.6 uM, siR-p75 or siR-Sc: 0.12 uM) containing medium. After 12 h incubation, cells were
washed twice with PBS and then further cultured for 48 h. At day 3, cells were lysed (2
wells for each group) and proteins extracted in a buffer containing 50 mM Tris—=HCI (pH,
7.4), 1% NP-40, 0.25% sodium deoxycholate, 150 mM NaCl, 1 mM EDTA and protease
inhibitor cocktail. The protein concentration was measured using the BCA Protein Assay Kit
(Thermo Fisher Scientific, Waltham, MA). Equal amounts of protein (30 ~ 70 ug per
sample) were resolved over 10~12% polyacrylamide-SDS gels and transferred to a
nitrocellulose membrane. The membranes were blocked for 2 h at room temperature (RT)
with 5% bovine serum albumin (Sigma-Aldrich) in 0.1% Tween-20-PBS. Blocked
membranes were then incubated with anti-p75NTR (clone D8AS) antibody (1:1,000; Cell
Signaling Technology, Boston, MA) or anti-B-actin antibody (1:5,000; Sigma-Aldrich)
overnight at 4 °C and then washed three times (5 min each) with PBS containing 0.1%
Tween-20. The membranes were incubated with HRP-conjugated anti-rabbit 1gG secondary
antibody (1:5,000; cell Signaling Technology) for p75NTR, and with HRP-conjugated anti-
mouse 1gG secondary antibody (1:5,000; Cell Signaling Technology) for p-actin for 1 h at
RT. The immunoreactive proteins on the membranes were visualized with In-Vivo F PRO
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(Bruker, Billerica, MA) after treatment with LumiGLO Reagent and Peroxide (Cell
Signaling Technology).

Supplement

ary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Schematic illustration of triple-functional nanomedicine (TFN) preparation.

Polyelectrolytes, including two layers of active therapeutic ingredients (KLA peptide and
SiRNA), one layer of spacing polymer (PLL), and one layer of targeting ligand (HA), were
sequentially assembled through the charged-charge interaction.
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Figure2

Characterization of TFN. The average size (solid color bar) and zeta potential (black circle)
of each multilayered nanocomplex were measured by dynamic light scattering (DLS). All
measurements were done in triplicate and the data were shown as mean * s.d.
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Figure 3.

Intracellular distribution of KLA peptide. MDA-MB231 cells were stained with MitoTracker
Red alone (1 uM) for 30 min (a), or treated MitoTracker together with free KLAyg-FITC (5
M) (b) or with the formulated Au/K/siR-p75/L/HA (KLA,g-FITC: 1.6 uM, siR-p75: 0.12
uM) for 4 h (c). Merged fluorescence signal (yellow color) indicates the mitochondrial sub-
localization of KLA peptide.
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Figure 4.
Target-specific delivery of siRNA to CD44 expressing cells. Images of released siRNA,

which were labeled with a cy5 reporter, from non-HA or HA-layered nanocomplex (KLAyg:
1.6 uM, siR-luc-cy5: 0.12 uM) were visualized using fluorescence microscopy with cy5
filter after 12 h incubation in MDA-MB231 and MCF7 cells.
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Figureb.

Specific synergistic cytotoxic effect induced by TFN in CD44 positive TNBC cells. Cell
viability was evaluated two days after treatment with various nanocomplexes (KLAyg: 1.6
UM, siR-p75 or siR-Sc: 0. 12 pM) using CellTiter solution in (a) MDA-MB231 and (b)
MCF7 cells. The cell viability of the untreated MDA-MB231 and MCF7 cells were set as
100%. Each experiment was performed three times and the results were expressed as the
median change in cell viability + s.d.
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Figure 6.
Gene silencing effect of TFN in CD44 positive TNBC cells. Protein expression of p75NTR

after treatment with various nanocomplexes (KLAg: 1.6 UM, siR-p75 or siR-Sc: 0.12 uM)
was evaluated by western blot in (a) MDA-MB231 and (b) MCF7 cells.
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