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[5=3]
STS - - Ist  qst 2nd  2nd
RNaseR - + - + - +
M1 M2 1 2 3 4 5 6.

S = L m% *«{:  Candidate 1
- wod g/ u & i <
‘ w M ﬁ Circular RNA

2000-Nt i
1600t mp v

1200-nt et

44—  Candidate 2

Nicked circular

1000-nt-—-_m T RNA: 1092-nt
800-Nt —eiizh

700-nt —————Pnnr
600-nt —=—p- | A7

OmegaG cleavage: 1291-nt
Target site cleavage: 1678-nt
Intact RNA: 1874-nt

583 (193+393)-nt
Antisense-Ribozyme

500Nt —— iy

400-nt ——Sapy

300-nt

M1: 100 bp Plus DNA Ladder (Bioneer, D-1035)

M2: RiboRuler Low Range RNA Ladder (ThermoScientificc, SM1831)

1. RZO04-EMCV-IRES-Gluci-antisense VT RNA: No STS

2: RZO04-EMCV-IRES-Gluci-antisense VT RNA: No STS & RNase R

3: RZO04-EMCV-IRES-Gluci-antisense VT RNA: 13 §TS

4: RZO04-EMCV-IRES-Gluci-antisense VT RNA: 1% STS & RNase R

5: RZ004-EMCV-IRES-Gluci-antisense  IVT RNA: 15t & 2™ STS

6: RZ004-EMCV-IRES-Gluci-antisense IVT RNA: 15 & 2™ STS & RNase R
250 ng RZ004 RNAs for the reaction/well

200-nt —=ip
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Control Circular

STS + + o+ +
RNaseR - + - + NTC

bp
1000 —
STS product
200 —

M: GenRuler 50 bp DNA Ladder (Therrmo Scientific, SM0373)

1: EMCV-IRES-Gluci-antisense IVT RNA Control + STS

2: EMCV-IRES-Gluci-antisense IVT RNA Control + STS & RNase R
3: RZ004-EMCV-IRES-Gluci-antisense IVT RNA: Direct STS

4: RZ004-EMCV-IRES-Gluci-antisense IVT RNA: Direct STS & RNase R
5: NTC

[5=4b]

G. Luci 3' end l IRES 5’ end

ACTAAAAAAAAAAACCGOOTTTGOGOTCOABTACGBCTTAAGAAARAAARAAG
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[5=5]
Candidate 1 Candidate 2
Mg#*(mM) o025 5 0 25 5

PCT/KR2022/003377

) Candidate 1
Candidate 2
7608-n
1200-nt ) .
Nicked circular
1000-nt “RNA: 1092-nt
800-nt
700-nt
600-nt
500-nt 583 (193+393)-nt
Antisense-
Ribozyme 7%
400-nt
300-nt
eSan]
OmegaG cleavage: 1291-nt
200-nt Target site cleavage: 1678-nt

L intact RNA: 1874-nt

M1: 100 bp Plus DNA Ladder (Bioneer, D-1035)

M2: RiboRuler Low Range RNA Ladder (ThermoScientific, SM1831)
1: Circular RNA candidate 1 elu

2: Circular RNA candidate 1 elu (2.5 mM MgClz, 65°C 30 min)

3: Circular RNA candidate 1 elu (5 mM MgCl, 65°C 30 min)

4: Circular RNA candidate 2 elu

5: Circular RNA candidate 2 elu (2.5 mM MgClz, 65°C 30 min)

6: Circular RNA candidate 2 elu (5 mM MgCly, 65°C 30 min)

100 ng RNA for the reaction/well




10/30

PCT/KR2022/003377

WO 2022/191642

[=6a]

¥ owud 3 SIS

[ v—

1 pwud 35 SIS
——p

9ousnbss
Buipuiq asussiuy

aus
19bie]

uopod
dois

suabsuesy

STl
ADN3

swihzoqry

SOl

Old

Ld

Isusasnuy

AWDd

Tr Bim BRE YNY B




11/30

WO 2022/191642 PCT/KR2022/003377

[5=6b]

Report gene expression

293A

N
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N
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N

-
o
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r— .
|

12hr 24hr 48hr
time after transfection

Relative Gaussia luciferase activity
o

3 mock Hl Ribo-G.luci



12/30

WO 2022/191642 PCT/KR2022/003377

X=6¢]

Splicing product RT-PCR

500bp —p
400bp —»

G.Luci 3' end l IRES 5’ end

BA ARG R A ARAAAAARAT CBET T TGE66T CG6AGTACGCTTAAGAAAAAAAAAAGABEBCT

AN AR R AR

hth :Ei“!i‘fl . ’« Y ; 5



13/30

WO 2022/191642 PCT/KR2022/003377

[%7a]

b=
=M=

v HPLC system: Agilent 1290 Infinity Il Bio UHPLC

v Analytical column: Agilent PLRP-S 4000A 8um, 2.1 x |
v Injection volume: 2 ubL (Prep 10 — 20ul)

v/ Flow rate: 0.5 mL/min

v Column oven temperature: 60 °C

v/ Detector: UV 260nm

v Mobile phase A: 100mM Hexylamine acetate pH7.0
v Mobile phase B: 100mM Hexylamine acetate in acetonitrile
v/ Gradient

- Fractio
Time(min) %A o
o 70 26
- 70 30
15 s -
i6 10 s
17 0 =
17.1 o =
20 2o -~
- Analytical
Time(min) %A rom
o 80 o
2 80 56
50 20 o
51 0 =
53 0 o
53.1 o .
56 20 =

v Fraction collection 9 min ~ 12 min B2{0A 0.1min ZtH 22 2 position /

A

6port valve position increase 50| 96 wellplate(PP, 250ul)0| +=%
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3) kKHL2 RNase R-treated IVT sample (Spin-column purification)

KHL2
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Fraction 7 10 11 12 13
M1&12

Circular RNA
2000-nt ——p
1600-nt —» 3
1200{865‘—;;—»_ . . Nicked circular
£ RNA: 1092-nt

500-nt ——»

400-nt

300-nt

200-nt ——

M1: 100 bp Plus DNA Ladder (Bioneer, D-1035)

M2: RiboRuler Low Range RNA Ladder (ThermoScientific, SM1831)
1: RZ004-EMCV-IRES-Gluci-antisense IVT RNA: Fraction 7

2: RZ004-EMCV-IRES-Gluci-antisense IVT RNA: Fraction 10

3: RZ004-EMCV-IRES-Gluci-antisense IVT RNA: Fraction 11

4: RZ004-EMCV-IRES-Gluci-antisense IVT RNA: Fraction 12

5: RZ004-EMCV-IRES-Gluci-antisense IVT RNA: Fraction 13

200 ng/well
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[510]
Relative band intensity (%) 64 68 6.0 43 4.2 3.6
AS 50 100 150 200 250 300

MT M2 1 2. 3  4.:5 (6

4'———— Circular RNA (intact)

2000-nt
1600-nt

1200-nt ———»
1000-nt

Nicked circular
RNA: 1092-nt

800-nt —
700-nt —p»

600-nt — Antisense-Ribozyme

- 583 (193+393)-nt
500-nt ——p

400-nt -
EHI(ASI15021 2%

OmegaG cleavage: 1291-nt

Target site cleavage: 1678-nt
Intact RNA- 1874-nt

583 (193+393)-nt

300-nt ——»
- Antisense-Ribozyme

200-nt ———»
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[512]
Relative band intensity (%) 5.6 6.7 6.2 6.5 5.7

Con  Con a3g Aso
Spacer 1 2

MIM2 1 2 3 4 5

| P 4——— Circular RNA {Intact)

e

2000-nt —»
1600-nt ———»

1200-nt ——b b
1000-nt ——p
800"['\1: ——‘m}

700-nt ————p w—

‘ Nicked circular
I RNA: 1092-nt

600-nt ——ep ol ¢ Antisense-Ribozyme
‘ 583 (193+393)-nt

500-nt  ————p i

400-nt —ul

(= an
CmegaC <leavage: 1291-nt
= Target site cleavage: 1678-nt
- Intact RNA: 1874-n1
583 {193+323)-nt

300-nt ——p Antisense-Ribozyme

i
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X=13]

P1

P1 helix
———=UUGGGUT+3" —end
-——=+AACCCGGEGG-5" —end

——-—gEGAGUACG ————————————————

P1 & P10

P1 helix
———1UUGGGUGGGF3" —end
—-——+AACCCGCOULCAUGCGEGG-5" —end
-——-—gCGAGUACGF—====——————————

1 P10 helix

P1 & P10 + AS150

P1 helix
———=UUGGGUGGGF——————————————— — — — — — 3’ —-end
- - LR 2,
~—-4AACCCGCJULAUGCHGG--=-~==-====== 5’ —end
——-—gCGAGUACGF———=————————————

1 P10 helix
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5-15]
Relative band intensity (%) 3.2 0.5 5.1
AS150 - - +
PI0 - + +
P1 + o+ O+
2 3

M1M2 1

: 4———-—'—'— Circular RNA (Intact)

Nicked circular

RNA: 1092-nt

4—— Antisense-Ribozyme
583 (193+393)-nt

400-nt jl4—— Ribozyme: 393-nt
=
OmegaG cleavage: 1288-nt
Target site cleavage: 1678-nt
Intact RNA: 1874-nt

583 (193+393)-nt
Antisense-Ribozyme
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RNase R

ircular RNA
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(Intact)

ked circular
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RNA

Z

1092-nt
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STS product
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[=18]

Relative band intensity (%) 54 3.7 7.96.6 54 11.6 6.1 1
MiIM21 2 3 45 6 7 8

<4————— Circular RNA (Intact)

$———  Smaller Circular
RNA (Intact)??

2000-nt ——» (Nicked: 595-nt)

1600-nt ——»
1200-nt—»

1000-nt Nicked circular

RNA: 1092-nt
800-nt

700-nt ——»
600-nt

+——— Antisense-Ribozyme

500-nt ——» 583 (193+393)-nt

400-nt “————  Ribozyme: 393-nt

300-nt

M1: 100 bp Plus DNA Ladder (Bioneer, D-1035)

M2: RiboRuler Low Range RNA Ladder (ThermoScientific, SM1831)
1: RZ004-EMCV-IRES-Gluci-AS150 (P1, P10, AS150) IVT RNA
2: RZO04-EMCV-IRES-Gluci (P1, No AS) IVT RNA

3: RZOO1-EMCV-IRES-Gluci (P1, No AS) IVT RNA

4: RZ003-EMCV-IRES-Gluci (P1, No AS) IVT RNA

5: GC-rich-EMCV-IRES-Gluci (P1, No AS) IVT RNA

6: AU-rich-EMCV-IRES-Gluci (P1, No AS) IVT RNA

7: 2 sites-EMCV-IRES-Gluci (P1, No AS) IVT RNA

8: No complementary-EMCV-IRES-Gluci (P1, No AS) IVT RNA
250 ng IVT RNAs/well
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[519]
AU-rich 2-sites

Target Site 1 1 2

bp
1000 —»
288 —> «—— STS product (1)
350 —» +—— STS product (2)
[5=20a]
5’ IGS Ribozyme Gene of Interest (GOI) U-3'
GNNNNN NNNNN
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