Discovery of novel peptides targeting pro-atherogenic endothelium in disturbed flow regions -

Targeted siRNA delivery to pro-atherogenic endothelium in vivo
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Supplementary information

Supplementary Table S1. Characterization of BPEI-SS-PEG-peptides polymer.

BPEI-SS-PEG- BPEI-SS-PEG- BPEI-SS-PEG-
CLNQQTAIC CLIRRTSIC CPRRSHPIC
Thiol/BPEI 1.2k ® 512
PEG/BPEI 1.2K ° 011 01 0.12
Peptide/BPEI 1.2k ° 028 024 0.37

The conjugation ratio was calculated by analyzing "H NMR spectra of each polymer (BPEI-
SS-PEG-CLNQQTAIC, BPEI-SS-PEG-CLIRRTSIC or BPEI-SS-PEG-CPRRSHPIC), respectively. *
Molar ratio of thiol groups to BPEI 1.2k chain in polymers. ® Molar ratio of PEG to BPEI 1.2k.

Molar ratio of peptide to BPEI 1.2k.
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Supplementary Figure 1. Effects of fluid shear stress on ECs.

(a and c¢) Microscopic analysis of morphological changes in iMAECs (a) and HUVECs (c)

w



cultured under flow or static conditions for 24 h (magnification, x100; scale bars, 100 um). (b and d)
Reverse transcription (RT)-PCR of anti-inflammatory (eNOS and KLF2) and pro-inflammatory
(VCAM-1, ICAM-1 and MCP-1) genes involved in atherosclerosis. IMAECs (b) and HUVECs (d)

were cultured under flow or static conditions for 6 h.
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Supplementary Figure 2. Characteristics of endothelium under disturbed flow due to partial
ligation of the carotid artery.

(a) Expression of anti-inflammatory genes (eNOS and KLF2) in carotid arteries. Carotid
arteries of mice (n=3) were isolated and total RNA was extracted from ECs of ligated LCA or non-
ligated RCA at 3 days after ligation. The eNOS and KLF2 mRNA levels in ECs of carotid arteries
were determined by gRT-PCR. Bars represent the LCA/RCA ratio of intensity values as means + SEM
of three independent experiments. * Significant difference compared with RCA (p<0.05). (b)
Expression of VCAM-1 and ICAM-1 in carotid arteries. The carotid arteries of C57BL/6 mice were

removed at 3 days after LCA ligation for en face staining and immunostaining of VCAM-1 and



ICAM-1 (magnification, x630; scale bars, 10 um). Bars represent the LCA/RCA ratio of intensity
values as meanstSEM of three independent experiments. * Significant difference compared with
RCA (p<0.05). (c) Atheroma formation by partial ligation of the carotid artery. ApoE KO mice were

partially ligated and fed a high-fat diet for 2 weeks. Frozen sections of carotid arteries were stained
with Oil red O (magnification, x200; scale bars, 20 um). Representative images of at least five

experiments are shown.
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Supplementary Figure 3. In vivo binding of selected peptides (SPs)-displaying phages unto
endothelium of branched regions of aorta (BA) in mice.

The control phages, CLIRRTSIC- or CPRRSHPIC-displaying phages (2 x 10™ pfu) were
injected intravenously into C57BL/6 mice (n=3) at 3 days post-LCA partial ligation, and allowed to
circulate for 3 h. (a) Appearance and anatomical diagram of branched region in mouse aorta. (b) The
aorta was removed and the level of phage binding evaluated by en face staining. Aortic tissues were
fixed and bound phages were stained using an anti-M13 bacteriophage antibody (red); nuclei were

stained with DAPI (blue). Phage binding was compared in both near areas of orifice of branch vessels
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(NA-1 and NA-II) with disturbed flow and distant area (DA) using confocal microscopy (red: phage,

blue: nuclei, green: elastic lamina of vessel) (magnification, x400; scale bars, 10 um).
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Supplementary Figure 4. Specificity of synthetic SPs to pro-atherogenic ECs.
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HUVECs were exposed to flow or static conditions for 48 h. Cells were incubated with biotin-
labeled control CLNQQTAIC, CLIRRTSIC, or CPRRSHPIC peptide (20 uM) for 4 h. Attached
peptides were stained with streptavidin conjugated Qdot (green) (magnification, x100; scale bars, 100

um).
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Supplementary Figure 5. *"H NMR spectra of BPEI-SS-PEGCLNQQTAIC (a), BPEI-SS-PEG-

CLIRRTSIC (b) and BPEI-SS-PEG-CPRRSHPIC (c) .
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Supplementary Figure 6. Physicochemical properties of the polyplexes.

The polyplexes were prepared at a various N/P ratio by adding the peptides-conjugated
polymer solution to the siRNA solution and incubated for 30 min at room temperature. (a) Size and (b)
zeta potential measurements, and (c) agarose gel retardation assays of polyplexes of BPEI-SS-PEG-
CLNQQTAIC, BPEI-SS-PEG-CLIRRTSIC and BPEI-SS-PEG-CPRRSHPIC. Data represent mean +

SEM (n=3).
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Supplementary Figure 7. Representative MS/MS spectra of CLIRRTSIC peptide-binding
proteins.

Confluent HUVECs were exposed to LSS or OSS for 48 h and incubated with biotinylated
CLIRRTSIC peptide for 4 h. Cell lysates were precipitated using streptavidin beads to pull down the
biotinylated CLIRRTSIC peptide-binding proteins and were resolved by SDS-PAGE. Six proteins
extracted from the silver stained gels were sequenced by liquid chromatography-tandem mass
spectrometry. MS/MS spectra of [M+H]" ions of one of the peptides derived from the indicated

protein is shown.
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