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Figure 2. AFM images showing the surface of a spot on the
microarray (protein G probed with horse IgG and labeled with gold
nanoparticles) before (a) and after (b) the silver enhancement step.
The x—yscaleis 5 x 5 um.



Figure 3. Light scattering images of protein microarrays after
probing with antibodies, labeling positives with gold nanoparticles and
enhancement by silver deposition. Protein G was spotted on columns
1 and 2, and protein A was spotted at columns 3 and 4. The
microarrays were probed with horse IgG (a), human IgM (b), and
mouse IgG (c¢). The concentrations of spotted and probe proteins were
10 ug/mL and 100 ng/mL, respectively.
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Figure 4. Images of microarrays and corresponding logarithmic

plots of the integrated light scattering intensity as a function of the

concentration of protein G in the spotting solution (a) and of horse

IgG in the probe solution (b). In (a), the concentration of horse 1gG

was 500 ng/mL, and in (b), the concentration of the protein G in the
spotting solution was 10 ug/mL.
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Figure 5. Light scattering images of peptide microarrays after % sl +
phosphorylation, labeling positives with gold nanoparticles and =
enhancement by silver d¢position (a) without and (b) in the presence 0 Ll
of 50 «M inhibitor H89 during the phosphorylation reaction. Kemptide ¥ ]
was spotted on columns|1 and 2, and control peptide was spotted at N \ . . . . .
columns 3 and 4. The doncentrations of spotted peptides were 10 L T 5
ugimL. lg[kemptide](ng/ml)
\J Figure 6. Images of microarray and corresponding logarithmic plot
* of the integrated light scattering intensity as a function of the

concentration of peptide in the spotting solution.



naked DNA

condensation

nanoplex



Bioconjugate Chem. 2002, 13, 3—6

® ®
e | g
® e
< K
1-5 6
0

MMPC 1 2 3 4 5 6 7

% cationic
coverage 100 85 68 63 58 77 89

Figure 1. MMPCs used for transfection.
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Figure 3. Efficiency of transfection as a function of (a)
chloroquine (chlq) and serum (FBS) with a 2200:1 MMPC 3:DNA
ratio and (b) varying MMPC concertrations.”? Levels of g-galac-
tosidase were determined by comparson to a standard curve
using known protein concentrations.
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Figure 2. Gel retardation assay demonstrating

DNA —nanoparticle complexation. A constant amount of
DNA (333 ng/well) was complexed with nanoparticles at two
different ratios in HEPES (10 mM, pH 7.4). No NP—DNA band
is observed because of fluorescence quenching by NP

complexation. TABLE 1. Surface Charge and Sige of Nanoparticle-DNA
Complexes (mol Ratio 2000) injHEPES Buffer (10 mM, pH
7.4) at 25 °C“
nanoparticles C-potential (mV) size (nm)
NP—LysG1 30+2 91 +2
NP—Lys 341 12K
NP—Gly 25+1 233 = 40
NP—TMA 342 118 =10

“Size of DNA alone, 425 = 51.
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. Tmf'smt"?" VeEiom Figure 5. Cell viability determined by alamar blue assay at
Figure 4. Enhanced transfection using NP—LysG1 and the end of transfection (total period 48 h) using the opti-
NP —Lys relative to positive controls, NP—TMA, and poly- mum molar ratio (MR,g0)-

lysine (pLys). No appreciable enzyme activity was observed
in the absence of vectors. Inset shows solution colors during
[3-Gal activity assay performed after transfection. The color
changes from yellow (substrate) to red (product) in the pres-
ence of active enzyme.
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Figure 6. (a) Schematic depiction of place-exchange be-
tween native cationic ligands and cellular glutathione (GSH)
on nanoparticle surface. (b) Elevation in transfection level
depending on dose of glutathione monoester (GSH—OEt).
Cells were preincubated with GSH—OEt for 1 h then washed
prior to transfection. (c) Decrease in transfection efficiency
upon BSO treatment. Cells were plated in BSO-containing (2
mM) media and incubated for 24 h.
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Figure 3. Confocal microscopy images of Hela cells incubated at (A) 4 °C, labeled with oligonucleotide-complexed gold nanoparticles stabilized
with p(APMA;;-b-GAPMA 5) (entry-2), (B) Hela cells pretreated with 0.45 M sucrose and incubated with oligonucleotide-complexed gold nanoparticles
stabilized with p(APMA;;-b-GAPMA ;) at 37 °C.
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Figure 4. The gene transfection efficiencies and cell viability values of Hela cells upon treatment with cationic glyconanoparticle—plasmid
complex. (A) Transfection efficiencies of p(APMA;-b-GAPMA.;5)-f~gold nanoparticles in Hela cells upon their incubation with ECFP plasmid-
nanoparticle complex at 37 °C. (B) Normalized viability of Hela cells transfected with glyconanoparticles—plasmid complex, determined by
MTT assay (entry-1).
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Figure 1. (a) Molecular structire of a-chymotrypsin. (b) Chemical structure of amino-acid-functionalized gold nanoparticles and SPNA-derived

substrates. (¢) Schematic representation of monolayer-controlled diffusion of the substrate info and the product away from the active pocket of nanoparticle-
bound ChT.
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Figure 2. Generation rate (v) of 4-nifroaniline from different substrates Figure 3. Relative activity of ChT—NP_4EG_Glu complex against S1 at

(2.0 mM) under catalysis by ChT (3.2 uM) or ChT—-NP_4EG_Glu complex varying NaCl concentrations. The activities were normalized to that of free
(3.2 uM/0.8 uM). Inset shows the normalized activity of ChT—NP complex ChT at respective salt solutions. Line was added to guide eyes.
to ChT toward different substrates.
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Figure 4. Substrate saturation curves for the hydrolysis of substrate S1 by
ChT (1.8 uM) in the absence and presence of various amino-acid-
functionalized nanoparticles (0.45 uM) in sodium phosphate buffer (5 mM.
pH 7.4) at 30 °C. The lines represent the best fit of the data using the
Michaelis—Menten equation.
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[peptide] /M

1.00E-02 Table 1. Dissociation constants for inhibition by the analytes and the

corresponding changes in free energy, G (kJ mol)
substrate Log K; G (kJ molt) [l
Boc-Gly-OH -3.18 -19.1
AcNH-Asp-OH -4.28 -23.8
AcNH-Asp-Asp-OH -5.25 -28.6
ACNH-Asp-Asp-Asp-OH ! -6.27 -34.0
CAMP -3.50 -21.0
AMP -4.70 -28.1
ADPI <-6.3 <-34.0
ATPL <-6.3 <-34.0
[a] = - RTInK;, with R = 8.314 J K* moltand T = 313 K. b)
Obtained from an inhibition experiment at lower Au MPC

concentration (see Supporting Information). c) Only upper values for
these analytes could be obtained, since saturation occurs under the

experimental conditions.
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cells (%)
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Physical characteristics of PAMAM dendrimers (EDA core)
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