WO 2018/161053 PCT/US2018/020795

113
Aptamer
Targ_et gene - iEffector
coding seq. ‘| | region
L] 3'UTR / L : : AAAAAAAAAA
Leader |Z|: Acceptor
sequence [—| | stem

D stem T stem
loop loop
Anticodon
stem loop
Fig.1a
Ligand
. Effector
. region stem
AAAAAAAAAA

Fig.1b

SUBSTITUTE SHEET (RULE 26)



PCT/US2018/020795

WO 2018/161053

2/13

qe - 614

(d49) u19j0.d udasaion|4 usaie

¥30L €90, 220L 130L 00 $e0L €20L 0L 1°0L 030  ¥A0L €90 0L LeDL 00 YA0L R0 7301 DL
Ml ket ) e 0 Lkl 0 M
A ALY o L @ ! %, [t
W 287152 1IN oSN BEBEYL AN o [N sress 1w e W BTN
%96 17 o %2969 e %109 N %886
\ 001 00} 001
9sell-d49-9sew-Aj) d49-9sew-AND 9seW-d49-NND d49-\WD
Slyyg SIygy
ez " b1y _
8qo.d-osew
-|e-910 .G -2qoid

A8YoSBUW-d49 9
0SeW-d49 G
dd9 ¥
ASYOSeW-d49 ¢
0Sew-d49 '
dd9 'l

<«—Y\NYOsew J |9

l ¢ € ¥

G 9

SUBSTITUTE SHEET (RULE 26)



WO 2018/161053 PCT/US2018/020795

3/13
u 3
|
$ 6-C
A~Y
GG
¢
¢
V=G
G—C.
G
cC< / U SOA
g GYVC ¢V A
5. C—A—C G-G-G-G [
G \U C y-u G
~ A it 3
C-G A
1 | A
¢-G
Y=A
(I;_(F Mutation in T-loop
G—C
[\
Us U
6000000 I
> 5000000 1
< I
2 4000000 1
2
& 3000000
O
s
[ &
k: 2000000
S
2 1000000 ]
0

Luci Luci-masc Luci-
masc-mip Fig. 2c

SUBSTITUTE SHEET (RULE 26)



WO 2018/161053 PCT/US2018/020795

4/13

=0

O-0->-0->-0)->

AAAAAAAAAA

PCOQOBQ
O-GO)-O)-C-O-C-O-C

MG1 construct

Fig. 3a
i_AP
GC
U A
AU
AU
U A
GG
C G-CU AAAAAAAAAA
AY
CG
GG
C-G
Y-G
G-C
GM1 construct
Fig.3b

SUBSTITUTE SHEET (RULE 26)



WO 2018/161053

9.00E+06
8.00E+06
7.00E+06
6.00E+06
5.00E+06
4.00E+06
3.00E+06

2.00E+06

Luciferase activity (ALU)

1.00E+06

0.00E+00

1.6E+06
=)
3 1.4E+06

(

N
N
m
+
o
(o)}

1.0E+06
8.0E+06
6.0E+06

rase activity (A

5/13

PCT/US2018/020795

1.3 fold 2ﬂ|0|d 2.9 fold O DMSO
- T ! Guanosine|
% T
] - 1.09 fold
7 1
- 1
-
! £3
T U4 1.0fold
1 . T
T %/_
Con8 MG1 GM1 GM2 GM3
Fig.3c
O no guanine
1.39 fold with guanine
7
/' T
7 3.95 fold
N
. 7
Con8 GM1 GM4 GM4 _2C

Fig . 4a

SUBSTITUTE SHEET (RULE 26)



WO 2018/161053

6/13

PCT/US2018/020795

SUBSTITUTE SHEET (RULE 26)

1.6E+07
1.4 fold O no guanine
_1.4E+07 =2 1 fold with guanine |-
5 T 2
< 1.26+07 4 A+ 2.4 fold —— 2.2 f0||d 2.9 fold
g 95 [ 2.1 fold
£1.08+07 T | ) _rl —
— %
‘g 8.0E+06 | 2.1 fold i—
O
g 6.0E+06 —
o £
'S 4.0E+06 5 -
S = H
—! 2 0E+06 -
0.0E+00
Con8 GM1 GM4 GM5 GM6 GM7 GM8
Fig . 4b
O no guanine
1.2E+07 with guanine
s TTT) 1esfod | 77
< | B 7
S, BOE+06 1 Y
=
S 6.0E+06
2 S Iy I
@ 1 i
8 4.0E+06 —
[T
=
-
2.0E+06 -
0.0E+00
T Con8  MG1  MG2  MG3  MG4
Fig. 4c



WO 2018/161053

Luciferase activity (ALU)

Luciferase activity (ALU)

7113

PCT/US2018/020795

9.0E+06 15 fold_ O nqtrg];uanin_e
8.0E+06 —7 with guanine
7.0E+06 5 2019/
6.0E+06 1 .(mld__—
5.0E+06
4.0E+06 T . /
3.0E+06 1 + |
2.0E+06 —
1.0E+06 —
0.0E+00
Con8 GM1 GArg
Fig.5
2.50E+07 O no theophylline
with theophylline
2.00E+07 +—2.2 fold
| 4.1 fold
77 L
1.50E+07 / Z =
_ Z
_ _
1.00E+07 ; % %—
5.00E+06 / %—
/ - /
/ -
0.00E+00
Con8 TheoM

SUBSTITUTE SHEET (RULE 26)

Fig . 6a




WO 2018/161053

Luciferase activity (ALU)

Luciferase activity (ALU)

8/13

PCT/US2018/020795

1.4E+07 0 no adenine
2.2 fold with adenine
1.2E+07 /
1.0E+07 3.3 fold
At
8.0E+06 //
6.0E+06 . —
4.0E+06 —
2.0E+06 t —
0.0E+00
Con8 Fig . 6b YM
0O no Guanine
1.4E+07 Guanine
1.2E+07 +——100 fold 215 fold—
1.0E+07 / _/ I
8.0E+06 —
6.0E+06 —
4.0E+06 —
2.0E+06
105,432 47.323
0.0E+00 -
G15 GM1-G15 Fig.7a

SUBSTITUTE SHEET (RULE 26)



WO 2018/161053

Luciferase activity (ALU)

mErythropoietin (pg/ml)

6.0E+06

5.0E+06

4.0E+06

3.0E+06

2.0E+06

1.0E+06

0.0E+00

1.8E+05
1.6E+05
1.4E+05
1.2E+05
1.0E+05
8.0E+04
6.0E+04
4.0E+04
2.0E+04
0.0E+00

9/13

PCT/US2018/020795

0O no Guanine

Guanine
2607 fold 5772 fold
| —IT
1,746 771
G17 GM1-G17
Fig. 7b
O ?30 Guanine
240 fold - Janine
1
7 522 fold——
L
619.22 232.97
G17_2IR3 GM1-G17_2IR3

Fig. 7c

SUBSTITUTE SHEET (RULE 26)



WO 2018/161053 PCT/US2018/020795

10/13

MG1 (SEQ ID NO: 1);
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GM! (SEQ ID NO: 2):

C ( TL X[MAGGLQ M(r L\A(J(;G( ’G(; %A 5\(} A{E‘Q(} %GTGTA A ggaicua&vacgagctgtacaa

COP ¢ ,c;ﬁtﬂuﬁvgatuggwgcUdctctdgagtcgawtm A
gcbcagatctaamacc accagt%a gotgectatcag

@czgzgca Zoaces; o i z‘g( gg ,zsdttgcﬁggatcggcc%ga@dagdgmgacdgcagg
catgcaagett Ldgetgetsgw 4y ewga c,iaait accecaccagtgeaggetacclatcag

GM3 (SEQ ID NO: 4):

CCTC %T A XAGGCQ A XG MGGUCGG %AKGATCGC CGTGT % ”‘xggaie awacvagctgtacaa

geagge& gcaa%ttw%tg“ c,%gggcu&gatsmamaecwac,c,dgw“ag,g“ gcst& Ldg
GM4 (SEQ ID NO: 5):

CCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatecaagacgagetgtacaa
gtaaagaagacgtaatgtataatcocotosatatoocacocaagttictaccggocaccataaatotecgactacatiadiiiceciogs
cecivedactecipotiiceapacegugticangicedtecaglpletactipgateggecgegacictagagtcgaceigeagg
catgcaageticagetgetegaggocccagaictaattcaccecaccagigeaggetaectatcag

Fig. 8
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GM4 2C (SEQ ID NO: 6);

CCTC AT%AAGGCC AAG AAGGGCGG MAG %TCGCCGTGM Agg g atcbaavacgagctgtacaa
ptaaagaagacglaat L ! qereactedl
s iaieacceiet T ] "ggwggtgh dﬁguﬁggatcggwgcUactctdgagtugacctgcavg
catguaaguﬁcagaaotaaagaaga gtaatg,t taatc;zcgtﬂgatatvﬁcacgcaaombtaccUgvcaucgtaaatotccgact
acattadgiis cootgicipctigeatcggocgegacicta
gagiwdacigedggwigm% tum ac acgdggg;cwdwtadaﬁcmcma@c&gt caggetgectateag

GMS (SEQ ID NO: 7):

CCTCATAAAGGCCAAGAAGGGUGGAAAGATCGCCOTGTAAggatcCAAGACGAGC

TGT. %CA &GT%AGaawa retaatgtataatcgcgtosatateocacgeaagtifctaceeeecacegtaaatglocgacta
el aTaoy CEIgUitcCagargboeiicadgivecietopinicltgctigeategeccgegacteta

gagteg ace,i:gs:aggcat%aavuﬁcamﬂcugaggguccagatctaama caccagtgeaggetgectatcag

GM6 (SEQ ID NO: 8}
CCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTA. %vgatccaa gacgagctvtauaa

gtaaagaagagctaatgtataate ; , 3 y
\ghegctogcach blggticedgacgboaticaagiicolgersigloftectiggateggecge ”dﬁ“dgag%“d@ﬁg@d

gecatgeaagettecagetgetcgagggeocagatetaaticaccecaccagigeaggetgectateag

GM7 (SEQ 1D NO: 9):

CCTCATAAAGGCCAAG %AG(;GCGG AAAG %TLG%(}T(;M A ggatcbaavacgagctgtacaa
glasagaagagetaatgtataatcgeoisoatal ; Y Y g
[etedifovcacion [ollicean e oo olicagiioce E(ggfgwﬁguﬁggdtcggccaugaut@aﬂdgﬁcGawtgc,
aggeatgcaagettcagetgetcgaggeeccagatetaaticaccecaccagigeaggetgectateag

GMS (SEQ ID NO: 10);

CCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatecaagacgagetgtacaa
gtaaagaagagctaatgtalaatogeatosatatoseacgcaagtictaccggecacegtaaatgtecgactacattagec gaging
Cleatgheisgeileeiggin coggacgivaivautloctigdiigiitoctiggatoggeogegactctagagtogacety
caggcatgcaageticagetgcicgaggeccecagatetaaticaccecaccagigeaggetgectatcag

Fig. 8 (Cont.)
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MG2 (SEQ 1D NO: 11y

CCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatecangacgag
gtagagegoccaaticyuacaaaaacgaraeoCioooaLioeactCEooic CavsaroposHcaduIc i,
‘ ccGam:aavauacatctagagtcgaCc,tgcagguat%a
ageticagetgetegagggeccagatetaaticaccecaccagigeaggetgoctatcag

Ligmc,aa

MG3 (SEQ ID NO: 12):

CCTCATAAAGGCCAAGA! XGGGCGG ”‘ﬂ XGATC UCCUTGT*\ ngatscaag&ega»ntv acaa
glaaageggecaaticggacaanaacgasncgciootoncios ipgacepselicaaoiccctotralalels

tataatcgcgtggatatvguacgcaagﬁtumccgzzcaccgtaaatgtccaac auagau atctagautcUacctg\,aggcaﬁ:gca
agcttcagetgetegagagcccagatetaaticaccecaccagigeaggetgectatcag

MG4 (SEQ IDNO: 13y

CC’ ‘C '5{ ) XA 'XGGCC XAGAAGGGCGGA’X KGA”E‘CGCCGTG’F 'X Kg atcCAAGACGAGC
SECTOUCACICEIO i Bao oY
: 5l c'rfj!ff'-ci i tataatugcotaaatatgvcauzzcaagﬁ‘tutaccggguawgtaaatgtbcUabtactag
ﬂcmvdgt cgacctgeaggeatgeaageticagetgetegagggeccagatctaaticaccccaccagigeaggctycctateag

GArg (SEQ ID NO: 14);

CCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCGTGTAAggatecaAgacgagetgtaca
agtaaagadga tgcg acg taatugugtvgatat gcacocaagtiiciaccgeocaccetaaatstocoactegicgcaodpiii
lefo e O B AR IR s RSt

fgecidpgtataggcegegactetag
dgtugacatgs,abbudtgaadgeﬁcdgetgctugagggwwg&wmi‘mccwcbagtgwwctgwmtcag

YM (SEQ IDNO: 15):

CCTCATAAAGGCCAAGAAGGGCGGAAAGATCGCCOTOTAAggatcCAAGACGAGC
T(:TA( M(;Ti\ M(:CGG( cotaatetiataaccicaataatatootitoanootofciaccaseaaccetaaaatectoat
: caclociggificcagauceiegiicaagiiecisessleteitgetiggateggeegegactet

agagt acu{gwg s,dt%aagetacdget%tug%gggbewgdmmmacw,dcwﬁigcaggct%ctdtwﬂ

Fig. 8 (Cont.)
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TheoM (SEQ ID NO: 16}

CCTCATAAAGGCCAAGAAGGGUGGAAAGATCGCCGTGTAAgeatcCAAGACGAGC
TGTACAAGTAAAGCGGCclaatgtzataccageegaaaggecciiggcaccacattdiicudiovlosiiicact
Klgglitiaggacgebetitangiec igeghigiepgetiggateggecgegacictagagiogaccigeaggeatgeaagetic
agetgetegagggoccagatctaaticaceccaccagigeaggetgectateag

Fig- 8 (Cont.)
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