WO 2018/156658 PCT/US2018/019056

110

Alternatively Shared
Stem Arm

S ™\ Effector
> i Stem Loop

//
—L_//
7/

Coding Sequence

Aptamer/i Alternatively Shared
! Sequence
FIG. 1a
Stem-loop
Structure

Ligand-free \' <
Aptamer ™\,

J\E 5
|_
CDS } DSE I:”E)(Gene

3' UTR with PolyA Sequence pression

Ligand-bound
Aptamer

= AATAAA DSE

—1_CDS

Gene
3' UTR with PolyA Sequence > Expression

FIG. 1b
SUBSTITUTE SHEET (RULE 26)



WO 2018/156658

Luciferase Activity (RLU)

Luciferase Activity (RLU)

1.0E+07

210

PCT/US2018/019056

6.7-fold
9.0E+06 ] ODMSO |
7 & Guanosine
8.0E+06
7.0E+06
6.0E+06
3.7-fold 3.8-fold
5.0E+06 : -I
! T 3.9-fold
4.0E+06 /} .'
3.0E+06 %
2.0E+06
T T
1.0E+06 < = I
0.0E+00
ATA_Gua_1 ATA Gua 2 ATA Gua_3 ATA Gua_4
FIG.1c
1.20E+07 — 1.5-fold
_57 O no Guanine
1.00E+07 2.7-fold m with Guanine [—
1
8.00E+06 7
—
6.00E+06
2.4-fold
2.5-fold —
4.00E+06 —— — 2 3-fold™
2.00E+06 ’_,, o —
0.00E+00
pFluc ATA_Gua_2 ATA_Gua_4
ATA Gua_ 1 ATA Gua_ 3
FIG. 1d

SUBSTITUTE SHEET (RULE 26)



WO 2018/156658

3/10

PCT/US2018/019056

SUBSTITUTE SHEET (RULE 26)

1.0-fold
[ T .
> 15000.0 O no Guanine |
‘0 i // @ with Guanine
c
3
£
p 100000 1.5-fold
0 = 1.6-fold
S ‘ 7 -
: 7
9 5000.0 L =
o T
=
T
0.0
PEGFP-C1 ATA Gua_2 ATA Gua_4
FIG. 1e
Stem-loop
Structure Ligand-free
\ Aptamer
2 —~
[ cps oeAACly =] ., Sene
3' UTR with PolyA Sequence Expression
Ligand-bound
Aptamer \ Ligand
<55 AATAAA DSE | Gene
3' UTR with PolyA Sequence Expression
FIG. 2a



WO 2018/156658

Luciferase Activity (RLU)

Luciferase Activity (RLU)

4/10

PCT/US2018/019056

7.0E+06
O0DMSO
3.6-fold )
6.0E+06 B Guanosine |
1 3.7-fold
] 3.1-fold
>-0E+08 % T — 3.4-fold
%, : |
4.0E+06 7 T
7
3.0E+06
2.0E+06
T I _
1.0E+06 = —
0.0E+00
DSE_Gua_1 DSE_Gua 2 DSE_Gua 3 DSE_Gua 4
FIG. 2b
1.20E+07 +—1.5-fold
9 .

;]7 O no Guanine
1.00E+07 m with Guanine [—
8.00E+06

] 2.4-fold
— 2.3-fold 2.4-fold
6.00E+06 : .
% ? %
2.4-fold
4.00E+06 L
L 1 %
2.00E+06 —
0.00E+00
pFluc DSE _Gua 2 DSE_Gua 4
DSE Gua 1 DSE Gua_3
FIG. 2c

SUBSTITUTE SHEET (RULE 26)



WO 2018/156658

PCT/US2018/019056

 no Guanine

1.00E+07 1.5-fold with Guanine
1.3-fold
8.00E+06 | -5-10ld ‘ [ 1
? .7-fold
1.9-_f|o|d I—IZ}
6.00E+06 an T %% ‘I‘ ‘ |
4.00E+06 177
—
2.00E+06 i
0.00E+00 ~ ~ o
o oV s G
0(\%,6??‘ P,SP /C? ch)e - OO(\%,%? ?‘/ ?,SP\/
© N g™ & F
FIG.3
J no Guanine
with Guanine
é‘ 8.00E+06—2_7L1|f0|d2 .y ICI,|_94_f0|d1.4ﬂold—
o 7.00E+06 J0-10ld_ —, %
> 6.00E+06 I s
% 5.00E+06 % k1
< 4.00E+06
(¢}]
®  3.00E+06 =
[t —
& 2.00E+06
S  1.00E+06
a
0.00E+00 x
A D
- G\) - 6\) G
SN
P‘ %\\,0\/ gaa\-/
FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2018/156658 PCT/US2018/019056

6/10

Li d-free Apt 1
Igand-free Aptamer Ligand-free Aptamer 2

Stem-loop )
Structure SStteanc’:SSep
\v % y/ Gene

/\ ﬁ '<T: L&J@ / \ Expression
—[cps <O =

3' UTR with PolyA Sequence

Ligand-bound Aptamer 1

\' Ligands

Ligand-bound Aptamer 2

QAT Ao Gene
=| TAAA DSE Expression
| AA

3' UTR with PolyA Sequence

FIG. 5a
1 Untreated
= 1.60E+07 Treated
= 1.40E+07 1.39-fold
S 12E0r 7 2.64-fold
i /R
o 6.00E+06 2.17-fold
:E_, 4.00E+06 1] J}
g 2.00E+06 |_..
-l 0.00E+00 >
IR (‘9‘)’6;\ 6\)9/'\ 6?//6\)
Q -2 QP\P
FIG. 5b

SUBSTITUTE SHEET (RULE 26)



WO 2018/156658 PCT/US2018/019056

7/10
Stem-Loop
Structure
Ligand-free Aptamer\‘ Ligand-free Aptamer\‘ /}
<
) =

3' UTR with PolyA
Sequence

G15 Switch ATA Gua Switch
pFLuc-G15-ATA Gua Construct

FIG. 6a

O no Guanine

—~ 1.8E+07 with Guanine
= 120-fold
—
e MO0 T oid 1.53-old '
>, 1.4E+07 —T -
S 1 2E+07 %% 2.63-fold 149.76-fold
(&)
& 1-0E+07 —— - % -
$ 8.0E+06 |
©
“a-_, 6.0E+06 |
g 4.0E+06 |
-l 2 0E+06 |
0.0E+00
a 00“'\ o ON\° o
Q \/\)G' ?‘/C’ ?\/\)0 ?'S?\/
Q? P’S Q ,6\6/
WY
Q?
FIG. 6b

SUBSTITUTE SHEET (RULE 26)



WO 2018/156658 PCT/US2018/019056

8/10
[ no Guanine
= 1.4E+07 with Guanine
2.5-fol

= 1.2E+07 0 ,OTd
= 77 4.0-fold
£ 1.0E+07 —
2
© 8.0E+06
<
@ 6.0E+06
(1]
— 3
& 4.0E+06
(&) 1|
= 2.0E+06

0.0E+00

pFLuc ATA_Ydhl
FIG.7

SUBSTITUTE SHEET (RULE 26)



WO 2018/156658 PCT/US2018/019056

9/10
ATA Gua 1 (SEQIDNO: 1):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgecataccacatttgtagaggtittacttgetttaaa
aaacctcecacacctecceectgaacctgaaacataaaatgaatgeaattgtigtigttaacttgtitattgeagettataatggttacaaataa
agcaatagcatcacaaatttctaaaggzataatcgcgtﬁgatatﬁﬁcacgcaa,qtttctaccgQgcaccataaatotcczactac clita
) faptivtegiitetccaaactcatcaatgtatettaacgegt

ATA Gua 1 (SEQIDNO: 2):

AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgecataccacatttgtagaggtittactigetitaaa
aaacctcecacacctececctgaacctgaaacataaaatgaatgeaattgtigtigttaactigtitattgeagettataatggttacaaataa
agcaatagcatcacaaatttcacataaagcataatcchtggatatwcac2caagtttctaccgggcaccgtaaatotccgact}zcttt

gatanggcatttttttcactgeattqpagtivtestitefocaaactcatcaatgtatettaacgegt

ATA Gua 3 (SEQIDNO: 3):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgecataccacatttgtagaggtittactigetttaaa
aaacctcecacaccteccecctgaacctgaaacataaaatgaatgeaattgtigtigttaactigtitattgeagettataatggttacaaataa

agcaatagcatcacaaatttaataaag taatcgegtggatatggcacgeaagtitetaccgggcaccgtaaatgtecgactertiait
atadagcatttititcactgeattqtagtiotogtitetocaaactcatcaatgtatettaacgegt

ATA Gua 4 (SEQIDNO: 4):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgccataccacattigtagaggttttacttactitaaa
aaaccteecacacctececctgaacctgaaacataaaatgaatgeaattgtigttgttaacttgtitattgeagettataatggttacaaataa

agcaatagcatcacaaattttaaagcaa aatcgcgtggatatggcacgcaagtttctaccgggcaccgzaaatgtccgacttgctttatt

DSE Gua 1 (SEQIDNO: 5):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgecataccacatttgtagaggttttactigctttaaa
aaacctcccacacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataa

ataadg fapttotentlt ataatcgegtgga
tat,q,qcacgcaagtttctaccagﬁcaccHtaaatotcc9actggtttgtaaactcatcaatgtatcttaacgcgt

DSE Gua 2 (SEQ ID NO: 6):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgecataccacatttgtagaggttttacttgctttaaa
aaacctcccacacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataa
agcaatagcatcacaaatttcacagataage
atatg,qcac,qcaagtttctaccgagcaccﬁtaaat,qtcc,qacttggtttgaaactcatcaatgtatcttaacgcgt

DSE Gua 3 (SEQ ID NO: 7):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgecataccacatttgtagaggtittacttgetttaaa
aaacctcccacacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataa
agcaatageatcacaaatticacagataage i g
antatggcacgcaagtttctaccgﬁgcaccgtaaatotcc,qacttgtggtttaaactcatcaatgtatcttaacgcgt

DSE Gua 4 (SEQ ID NO: 8):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgecataccacatttgtagaggtittacttgctttaaa
aaacctcccacacctccccctgaacct aaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataa
agcaatagcatcacaaatticacaiataadg T OTiieecgaaageacaaaccacaacataatcge
QtﬁgatatﬁgcacgcaagtttctaccHﬁgcacc,qtaaatotccgactgttgtggaaactcatcaatgtatcttaacgcgt FIG. 8
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Con8-SPA (SEQ ID NO: 9):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatccaagcttatcgataccgtcgacctcgagg
geccagatetgeggecgeaiaagagatctttattttcattagatetetototisatitttistotgictagaaataattcttactgtcat

welp e Rt o G I o e

SPA ATA Gua (SEQ ID NO: 10):

AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatecaagettategatacegtegacetogagg

gcccagatctgcggcaaaaggtataatcgcgtg,qatatvgcacgcaagtttctaccgggcaccgtaaatgtcc,qactaccttttattgg
Bataadagatctitatitcattagatctototattatititietgtatctagaaataaticttact

it olid ol ot e ex vhtn

SPA DSE Gua (SEQ ID NO: 11):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatecaagettategatacegtegacctegagg
geccagatetgeggecgopiataasp tetatigatittitatgtdicgaaagacacacaatataategegt
ggatatggeacgeaagtttctaccgggcaccgtaaatgtccgactarigrgrggaaataaticttact

mtCon8-SPA (SEQ ID NO: 12);
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatccaagettategataccgtcgaccicgagg
geccagatetgeggecgepataagatatctitatittcattacatclgigtatiaatitttatatatctagaaataattcttact

mtSPA ATA Gua (SEQ ID NO: 13):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatccaagettategatacegtegacctegagg
gcccagatctgcggaaaaggtataatcgcthgatatg,qcac,qcaagtttctaccgzgcaccgtaaatotccgactacc fattgeg
aaagdafandatatctitattttcattacatclgiptalaatiiigigigictagaaataatictiact

Stbl ATA GUA 1 (SEQ ID NO: 14):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgccataccacatttgtagaggttttacttgctitaaa
aaacctcecacacctececctgaacctgaaacataaaatgaatgcaattgttgtigttaactigtitattgcagettataatggttacaaataa
agcaatagcatcacaaattictaaaggrataatcgegtggatatggeacgeaagttictaccgggeaccgtaaatgicegactaceitia

tticticggAnatanggcatitttttcactgcattqpagtiplggtitetccaaactcatcaatgtatettaacgegt

gaat ATA Gua 1 (SEQID NO: 15):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgccataccacatttgtagagttttacttactitaaa
aaacctcecacaccteceectgaacctgaaacataaaatgaatgcaattgttgtigttaactigtitattgcagettataatggttacaaataa
agcaatagcatcacaaatttctaaaggtataatc,qc,qt,q,qatatg,qcacgcaa,qtttctaccgggcaccgtaaatgtccgactacgjlg
piatagagcatitttttcactgcattdiaptigteaittfccaaactcatcaatgtatettaacgegt

ATA DSE Gua (SEQ ID NO: 16);
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgccataccacatttgtagaggtittacttgctitaaa
aaacctcccacaccteceectgaacctgaaacataaaatgaatgcaattgtigtigttaactigtttattgcagettataatggttacaaataa
agcaatagcatcacaaatttczaaaggtataatcQc,qt,q,qatatggcacgcaafztttctaccgzgcaccataaatotccgactaccztta

afaaa taptiplogtitofccgaaaggacagaccataategegtggatatgecacgeaagt
ttctaccgﬁgcaccmaaatotcc,qactggtttgtaaactcatcaatgtatcttaacgcgt

ATA ydhl (SEQ ID NO: 17):
AAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAgccataccacatttgtagaggtittacttgctitaaa
aaaccteccacaccteccectgaacctgaaacataaaatgaatgeaatigttgtigttaacttgtttattgcagettataatggttacaaataa
agcaatagcatcacaaatticaataaaggtataacctcaataatatggittgagggtotctaccaggaaccgtaaaatectgatiacct
ocatttttitcactgeattqraptivteottietccaaactcatcaatgtatcttaacgcgt
pdlddde geallqiagigig ey gt £cg FIG. 8 (Cont.)
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