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DNA tetrahedron with single strand siRNA

Sense-siRNA-PEG-Fuotional domains

Fig. 10

DNA terishedron with de-siBNA-PEG-Tuntional domains
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Luciferase expression (%)

Cell penetrating/Targeting Domains

Fig. 11
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GFP expression (%)
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Assembly of Folate Conjugated siRNA
Tetrahedron

Fig. 14
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Higher Order Tetrahedral Structures
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6 Quter tetrahedron W
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of artificial virus
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Assembly of Higher Order Tetrahedral Structures

Fig. 18
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single strand oligonucelotides
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sIRNA with sticky ends

m T i SR

Sequence specific hybridization

Tetrahedral DNA with sticky ends {6 ends)

Fig. 2

Tetrahedral DNA with siRNA attached
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pmol of siRNA/mg of tissue
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siRNA Conc. in Blood (pmol)
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Alternative Oligo-Nucleic Acid Nanoparticle (ONP) Shapes

Symmetrical Polyhedron shapes:

terahedron Cube or
hexahedron

octahedron dodecahedron

Stellation Polyhedron shapes:

Fig. 27
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Alternative Oligo-Nucleic Acid Nanoparticle (ONP) Shapes

3D branched shapes:

8 10 12 Circle

Fig. 28
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Sense siRNA
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» DNA hybridization allows precise control of polyhedron geometry

*Defined and relatively easy modification on spacing and spatial orientation
of RNA, functional moiety, and others

*DNA/RNA nanoparticles can be used as a building block for higher order
structure

Fig. 3

[E/€

LBGETL/TIOT OM

LLE6Z0/TT0TSN/LDd



% GFP expression

ds-siRNA 5-Overhang J3’-Overhang

5’-3’-0io.ferhang

00m | | |

0=
60 N
40+ miat i T3 n

3o IV ImiNidmuiNiTIPEEIER i

l

B,
AP

siENA concentration

Fig. 30

ds-siRNA
s-overhang
3-overhang

¢ O, 3-overhang

[£/0¢

LBGETL/TIOT OM

LLS6TO/TLOTS/LDL



51: 8-GTCTGAGGCAGTTGAGAGATCTCGAACATTCC-Overhang-3' (SEQ ID NQ. 7)
f b

SZ B-TAAGTCTGAAGATCCATTTATCACCAGCTGCTGCACGCCATAGTAGACGTATCACCTGTCC- Overhang -3' (SEQ 1D NC. &)

be ¢l f2
5$3: 5-AGCTACTTGCTACACGAGGATCTTCAGACTTAGGAATGTTCGAGATCA
a’ b®
CATGCGAGGACTCGGTCCAATACCGTACTAACGATTACAGATCAA- Overhang -3 (SEQID NO. 9)
e’ a2

S4: 5-CAGCTGGTGATAAAACGTGTAGCAAGTAGCTTTGATCTGTAATCGACTCTACGGRGAAGAGC- Overhang -3'
c? a’ d!

§5: 5-ATGCCCATCCGGRCTCACTACTATGGCGTGCAG- Overhang -3' (SEQID NO. 10)
dz2 c®
§6: 5-CGAGTCCTCGCATGACTCAACTGCCTCAGACGGACAGGTGATACGA
o2 3
GAGCCGGATGGGCATGCTCTTCCCGTAGAGACGGTATTGGACATGAT- Overhang -3' (SEQ ID NO. 1)
d® ed

Fig. 31
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Preparing 6 Nick Tetrahedral
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b? G' f 2
82 5-CTTGCTACACGATTCAGACTTAGGAATGTTCGACATGCGAGGGTCCAATACCGACGATTACAG (SEQID NO. 4)
a' b3 I g’ { a2
S53a - 5-COTGATAAAACGTGTAGCAAGCTGTAATCCACGGGAAGAGCAT (SEQ ID NO. 5)
c? a? d?
S53b - 5-GCCCATCCACTACTATGGCG (SEQ ID NO. 8)
d? c?
S4 - 5’—CCTCGCATGA?TCAACTGCCTGGTGATACGAGGATGGGCATGCTCTTCCCGACGG'!’IATTGGAC (SEQ ID NO. 7)
g2 ! f3 d3 ' e?
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Fig. 5

DNA Tetrahedron with siRNA
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* To facilitate intracellular delivery of DNA/RNA tetrahedron particles, conjugation of
cell penetrating peptides were investigated.

* In addition to non-targeted approach, folate receptor mediated uptake was aiso
investigated

List of cationic peptides:
1. HpH-1: YARVRRRGPRRGGC
2. Penetratin: RQUWFONRRMKWKK
3. HP4: RRRRPRRRTTRRR
4. TAT: GRKKRROQRRRPPQ Receptor mediated delivery: Folate
5. MAP: KLALKLALKALKAALKLA

Non-charged peptides from Manos:
23 different peptides

SIRNA-PEG {3,400 functional domain

Fig. 8
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