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1.0 Genera

11 Reagents
Acryloyl chloride (97%, Aldrich), triethylamine (TA& 99%, Aldrich), N-boc-ethanolamine
(98%, Aldrich), dichloromethane (DCM, > 99%, Aldmj¢ trifluoroacetic acid (TFA, 99%,
Acros), ethyl acetate (99.8%, Aldrich);hexane (97%, Aldrich)N,N-dimethylformamide
(DMF, 99.8%, Aldrich), acetone (99.8%, Aldrich)ethyl ether (technical grade, Aldrich),
methanol (Prolabo, 99.8%), 4-cyano-4-(phenylcarltunglthio)pentanoic acid (CTA1, >
97%, Aldrich), 4-cyano-4-(dodecylthiocarbonothityit)pentanoic acid (CTA2, > 97%,
Aldrich) and silica gel for column chromatograph§igselgel 60, 230-400 mesh Merck) were
used as received. 2,2’-Azobis(2-methylpropionijr{l&IBN, 98%, Aldrich) was recrystallized
in methanol prior to use. 2-(Dodecylthiocarbonoyttiuio)-2-methylpropionic acid (CTA3)
was synthesized following a reported proceduPeire water was obtained from a Millipore
Direct Q system and had a conductivity of 18.2.&m at 25C. Ethidium bromide (Sigma,
Molecular Biology), plasmid DNA (pDNA, pBR322, u§.uL™, EuroMEDEX), Tris acetate
EDTA Buffer (TAE 50x, EuroMEDEX), Agarose (EuroMEDE were used as received.

1.2 Analyses

Nuclear Magnetic Resonance spectroscopy (NMR). NMR spectra were recorded on a
Bruker AC-400 spectrometer foH NMR (400 MHz) and™C NMR (100 MHz). Chemical
shifts are reported in ppm relative to deuteratddesit resonances.
Size Excluson Chromatography (SEC). Polymers were characterized on a SEC system
operating in DMF eluent at 80 fitted with a guard column (PL Gelf, 105007.5 mm)
and two Polymer Laboratories PL Mixed D columns132017.5 mm), a Waters 410

differential refractometer and a Waters 481 UV dieteoperating at 309 nm. The instrument
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operated at a flow rate of 1.0 mL.riifiand was calibrated with narrow linear polystyréps)
standards ranging in molecular weights from 580afjmto 460 000 g.mél. Molecular
weights and polydispersitie®f;) were calculated using Waters EMPOWER software.
Fourier Transform Infra-Red (FT-IR) spectroscopy. FT-IR spectra of copolymers were
recorded using a ThermoElectron Corp. spectromeparating with an attenuated total
reflection (ATR solid) gate. Spectra were analyath OMNIC software.

High Resolution Mass (HR-MS) Spectrometry. HR-MS analysis was measured by a Water
Micromass GCT Premier.

Zeta potential (§) measurements. ¢ were performed using a dynamic light scattering
instrument (Zetasizer Nano ZS, Malvern Instrumeiipped with a He-Ne laser beam at

658 nm. The average value was calculated fromreplicate measurements.

2.0 Synthesisof N-(tert-butoxycarbonyl)aminoethyl acrylate (t-BocAEA)

The Boc-AEA has been synthesized using a repontedepure’. N-Boc-ethanolamine (8.06
g, 5.00x1C mol), triethylamine (TEA, 8.40 mL, 6.04xFanol) and dichloromethane (DCM,
20.00 mL) were added to a round-bottom flask. Tésulting solution was then stirred and
cooled 0°C under argon using an ice bath in 15 amyloyl chloride (4.10 mL, 5.16xI9
mol) was subsequently added dropwise under stimihide keeping the temperature &C0
After completing the addition of acryloyl chloridie reaction mixture was stirred &C0for

2 h and then at room temperature for 24 h (Schemeéhk solution was then filtered and the
white solid was washed with DCM. Solvent of théréite was removed under vacuum. The
resulting solid was purified by column chromatodmnapon silica gel using ethyl acetate
(100%) as the eluent. The solvent was then remawater vacuum. The resulting solid

obtained was recrystallized mhexane and then dried under vacuum to give a vdulel
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(6.72 g). Yield: 62%. HR-MS: (IM+Hca= 216.1230 g.mal); [M+H"]ex= 216.1236 g.mal.
FT-IR (v, cmi®): vyu= 3378,V(c=0, esten= 1720,V(c=cy= 1637,V(c=0, carbamatss 1510."H NMR
(400 MHz, CDC}), 5 (ppm): 1.40 (s, -C(®i3)s, 9H), 3.39 (q,-COOCHKCH,-, 2H), 4.16 (t, -
COOQH-CH,-, 2H), 4.88 (s, -M-, 1H), 5.79 (dd, €1,=CH-,J = 10.4, 1.7 Hz, 1H), 6.04 (dd,
CH,=CH-, J = 17.2, 10.4 Hz1H), 6.35 (dd, @&1,=CH-, J = 17.2, 1.7 Hz, 1H)"C NMR
(100.62 MHz, CDGJ), & (ppm): 28.34 (-QTH3)3), 39.65 (-COOCKCH,), 63.77 (-
COQOCH2-CH,-), 79.53 (€(CHs)s), 128.08 (CH=CH-), 131.20 CH,=CH-,), 155.78 (-NH-

COO0-), 166.03 EOOCH.-).

3.0 RAFT polymerization of t-BocAEA

3.1 General procedure

In a typical RAFT polymerization procedure, in aimd-bottom flask along equipped with a
magnetic stir bar were chargettBocAEA (1.17 g, 5.44xI® mol), 4-cyano-4-
(dodecylthiocarbonothioylthio)pentanoic aqi@TA2, 0.044 g, 1.09xIH mol), AIBN (3.6
mg, 2.20x1¢ mol) and N,N-dimethylformamide (DMF, 3.00 mL). The mixture was
deoxygenated by bubbling argon for 30 min. The tsmluwas then immersed in an oil bath
thermostated at 9C to allow the polymerization to occur. Samples aveemoved
periodically using a syringe to perform size ex@aschromatography (SEC) analysis and to
monitor monomer conversion B4 NMR spectroscopy. The polymerization was quenched
after 120 min by rapid cooling and exposure of gbe/merization solution to air. The DMF
was removed using a rotary evaporator. The regufinoduct was then dissolved in acetone
and precipitated in cold-hexane, filtered and dried under vacuum. The fpraldduct was
obtained as a yellow powder with,Mvg = 8400 g.mot (DPyawr = 37), Mhsec = 12500
g.mol’; By =1.15.FT-IR (v, cm™): vy = 3390,V (c=0, esten= 1720,V(c=0 . carbamaterr 1510.

'H NMR (400 MHz, CDCY), & (ppm): 0.86 (CH3(CH):1CHr-S-), 1.25



(CH3(CH2)10CH2-S-), 1.42 (-COO-C(83)3), 1.51-2.65 (-(E1,-CH),r), 3.39 (-COOCH-CH -
NH- and CH(CH.)10CH2-S-), 4.14 (-COOE »-CH,-NH-), 5.60 (-NH-). **C NMR (100.62
MHz, CDCk), & (ppm): 28.34 (-QTHs)s), 35.46 (CH,-CH-),, 39.74 (-COOCHK-CH,-),
41.46 (-CH-CH-),, 64.27 (-CO@H,-CH,-), 79.47 (C(CHs)s, 156.18 (-NHEOO-), 175.49

(-COOCH).



3.2 Kinetic plots
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Figure S1. Kinetic plots for RAFT polymerization dfBocAEA using AIBN as initiator and
(A) CTAL, (B) CTA2 and (C) CTA3 as chain transfegeats in DMF at 90°C witht{

BocAEA]o/[CTA]/[AIBN] o = 50/1/0.2.



3.3  Evolutions of My sec and polydispersities with monomer conversion
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Figure S2. Evolutions of M, secandby with monomer conversion for RAFT polymerization
of t-BocAEA using AIBN as initiator and (A) CTA1, (B) TA2 and (C) CTA3 as chain

transfer agents in DMF at 90°C withBocAEA]o/[CTA]o/[AIBN] o = 50/1/0.2.



4.0  Deprotection of poly(N-(tert-butoxycarbonyl)aminoethyl acrylate) P(t-BocAEA)

4.1 General procedure
In a typical procedure, thettFBocAEA) of M, nvr = 13 518 g.moat and DR nvr= 61 (0.051
g, 3.77x1¢ mol) was dissolved in 1.00 mL of DCM. The resugtisolution was cooled at
0°C. Trifluoroacetic acid (1.00 mL, 0.013 mol) wadded dropwise under stirring while
keeping the temperature at 0°C. After complete tamdiof TFA, the reaction mixture was
stirred at room temperature for 5h. The DCM wasthemoved under vacuum and the
resulting polymer was dissolved in methanol, priéaipd in diethyl ether, filtered and dried
under vacuum. The final product was obtained aslw powder. FT-IR\{, cmi'): vy =
3370,V(c=0)= 1720, 1680"H NMR (400 MHz, CDOR), § (ppm):0.86 (GH3(CH,)1dCH2-S-),
1.30 (CH(CH2)10CH2-S-), 1.42 (-COO-C(83)3), 1.41-2.65(-(€1,-CH),-), 3.33 (-COOCH
CH»-NH- and CH(CH,)1CH2-S-), 4.34 (-COOE,-CH»,-NH-). *C NMR (100.62 MHz,
CD;0D), 6 (ppm): 35.46 (€H,-CH-),, 40.63 (-COOCHKCH,-), 42.02 (€H,-CH-),, 63.55 (-
COOQOCH,-CH,-), 177.45 (€OOCH,-), 163.09 (CECOO), 116.79 CF;COO).

4.2 FTIR characterization
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Figure S3. Overlaid FT-IR spectra of RPBOCAEA)s; before and after Boc group

deprotection.



5.0 Hydrolysisstudy of quaternized poly(2-aminoethyl acrylate) (PAEA)

The quaternized PAEAf M, nvr = 7928 g.mot and DR ywr = 35 (0.010 g, 1.26x10mol)
was dissolved in BD (0.5 mL) and placed in a NMR tube at’G7 The sample was
periodically analyzed byH NMR spectroscopy at 0, 1 week, 4 weeks and 8 sie€ke
hydrolysis percentage of PAEA polymer was calcdatising’H NMR spectroscopy by
comparing the integration areas of 4@Cof AEA units at 4.26 ppm and of, HZOH of

quaternized ethanolamine at 3.72 ppm.

6.0  Preparation of quaternized PAEA/pDNA complex

The quaternized PAEApPDNA complexes were prepared by mixing 216 of pDNA
(pBR322, 0.5pg/uL in deionized water) with the desired quantity BAEAs; aliquots
(solution in water) to give the desired N/P ratibse volume of mixture was adjusted to 100
uL with deionized water. The solution was stirred id®) seconds using a Vortex-2 Genie
Scientific Industries. The complex formation wasriea out at room temperature for 30 min.
After, the complex solution (2%L) was mixed with DNA loading dye 6X (@L) to
characterize with agarose gel (1% of agarose in TXBbuffer) containing ethidium bromide
(0.5 pg.mt). The gel electrophoresis was carried out at 8Gittf running tris acetate EDTA

buffer (1XTAE).



