Supplemental M ethods
Synthesis of IOPC-NH;, fluorescent derivatives

IOPC particles were synthesized as describédlOPC-NH, series particles were
synthesized according to FigureAL,Briefly, 0.4 ml of IOPC patrticles (4.12 mg Fe/rodrboxyl
group concentration 35 mM) was resuspended in fr).@f 2-(N-morpholino)ethanesulfonic
acid (MES, 50 mM, pH 5.0) buffer. 1-Ethyl-3-[3-dithglaminopropyl]carbodiimide
hydrochloride (EDAC) and sulfo-N-hydroxysuccinimi¢ieulfo-NHS) were added to the particle
suspension. The final concentrations of EDAC andSNtfie 75 mM and 150 mM, respectively.
The reaction mixture was stirred at room tempeeatar 30 min. The resulting NHS ester was
purified by passing the above mixture through ardeigal filter (molecular weight cut 30 kD,
Millipore, Billerica, MA). 10 pL of ethylenediamine (10 folds excess of calculatadooxyl
groups on the particles) was dissolved in 10 ml RB& pH was adjusted to 8.0. The purified
NHS ester was added to the ethylenediamine soluliba reaction mixture was allowed to stir
for 4 hours at room temperature. The resulted IO particles were purified by using a 30
kD centrifugal filter (Millipore Corporation, Billkkca, MA). Fluorescein isothiocyanate (FITC)
and DyLight 649-NHS ester (Thermo Fisher Scientlfic., Rockford, IL) were individually
conjugated to IOPC-Njparticles, taking advantage of the amine groupguiiei 1,A). Extensive

size filtration by centrifugation was used to rem@xcess dye molecules.

Measurement of particle size



The iron core size of particles was determined BMT The diameter of particles was
measured by dynamic light scattering using a Mal\&stasizer Nano ZS (Malvern Instruments,

Worcestershire, UK).

Measurement of zeta potential

The zeta potential of the particles was measuredater at pH 7.2 using a Malvern

Zetasizer Nano ZS instrument (Malvern Instruments).

Magnetic resonance (MR) relaxometry

The longitudinal relaxation time;Tand transverse relaxation time Were measured
using a Bruker Minispec mg20 NMR Analyzer (20 MHihn concentrations were as follows:
10-100 pg/ml USPIO, 10-10Qug/ml Feidex, 20-18Qug/ml MPIO, 5-20ug/ml IOPC, 2.5-20
Hg/ml IOPC-NH, 2.5-20pg/ml IOPC-NH-FITC, and 2.5-2Qug/ml IOPC-NH-DyLight 649.
The MR probe temperature was set at 25 °@ndasurements were conducted by collecting 13
data points with inversion time from 2 msWere measured with of 0.12 ms. Both Tand T
were fitted with monoexponential decay models.TAland T, values were measured in triplicate
and the averages were applied for future datadittiTrhe longitudinal ¢) and transverse Jr
relaxivities of the iron-oxide particles were olotd as the slopes of the fitting curves of the
longitudinal relaxation rate jR(1/ T;) and transverse relaxation rate ®/ T,) against iron

concentration, respectively.



TEM

TEM images of IOPC-NH series particles and labeled-T-cells were acquiasd

described previously.?

Semi-quantitative RT-PCR assay for mRNA expression in IOPC-NH; labeled Jurkat T-cells

Jurkat Clone E6-1 cells (ATCC) were maintained iIRMR1640 (GibcoBRL, Grand
Island, NY) medium containing 10% heat-inactivatiestal bovine serum (FCS), 2 mM
glutamine, 100 g/mL streptomycin, and 100 U/mL pé#im. Jurkat T-cells were suspended at a
concentration 0.5 x focells/mL in culture medium and grown for 24 howishout, or in the
presence of IOPC-NH50 pg Fe/mL) or LPS (100 ng/mL). RT-PCR was performeedtimate
expression of mRNAs for cytokines and chemokinesiescribed previousfY.Total cellular
RNA was extracted from pooled T-cells by using RNellini Kits (Qiagen, Hilden, Germany)
and converted to cDNA with SH-reverse transcriptéSiatagene, La Jolla, CA, USA). The
nucleotide sequences of sense and anti-sense priorezach assessed cytokine were described
previously? PCR amplification (GeneAmp PCR System 2400; Pé&fkirer, Branchburg, NJ)
was performed on adk cDNA sample. The PCR products were electropharese2% agarose

gel and stained with ethidium bromide.

ELISA for cytokine levels of Jurkat T-cells

ELISA was performed on supernatants from challenhe#tat T-cells to quantify TNF-

a and IL-6 (Human IL-6 Duoset, RD and Human TNF Dup®® system, USA) according to



the manufacturer's instructions. Briefly, Jurkatdlls, with or without IOPC-NHKabeling, were
stimulated with LPS (Jug/mL) for 12 hours. The supernatants were collebtedentrifugation

and stored at -80°C until use.
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Figure S1.Optimization of Teell labeling conditions:A) flow cytometryanalysis of -cells
labeled with IOPC-NR-FITC particles (2Cug Fe/mL, 50ug Fe/mL, 100ug Fe/ml) for 24
hours. IOPC-NH-FITC labeled cells in a dose dependent mannerrnalieation reached
plateau at 5Qug Fe/mL; and B) flow cytometry analysis of Tells labeled with IOP-NH—
FITC patrticles (5Qug Fe/ml) for 6, 12, 24, and 48ours. Te¢ells are labeled in a time depend

manner. Internalization reached a plateau atours.



Figure S2 Representativd EM images of rat -cells labeled with,A-B) IOPC-NH,—protamine
sulfate complexes (5038g/mL), (C-D) IOPC-NH —protamine sulfate complexes (5(ug/mL),

(E-F) IOPC-NH by electroporation (pulse strength = 100N pulses = 5; pulse duration =5r
and pulse interval = 120 msgnc (G-H) IOPC-NH, by electroporationpulse strength = 250 \
N pulses = 5; pulse duration = 5 ms; and pulse iatervi20 m). (B, D, F andH) are enlarged

views of particles found inX, C, E andG).
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Figure S3.Gene expression profile analyzed semi-quantitative RT-PCRA( Jurkat T-cells
cultured in medium; B) Jurkat cells after LPS stimulatiorC) Jurkat cells after IOF-NH;
labeling. Lane 1,B-actin; lane 2, nc-specific GAPDH; lane 3, GAPDH; lane 4, AF1137
lane 5, AF185284; lane 6 0Exin; lane 7, GAT-3; lane 8, INOS; lane 9, iL; lane 10, IL-6;
lane 11, IL-9; lane 12, 112; lane 13, I-13; lane 14, IP-10; lane 15, MIB-lane 16, MC-2;

lane 17, MCP-3; lane 18, CClLEane 19, TG-[31; lane 20, TNFa; lane 21, Thet.
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