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Circular mRNA hybridized with capped short RNA
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Automated RNA synthesis by the standard ghosphoramidita chemistry
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Purification by RP-HPLC
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Analyvtical HPLC afier isolation
ATF4-Renilla mRNA cap (+)

. - ® HPLC: HITACH! NEW/NEW?
. Loop size! 1ok
E BPLC ool Hydrosphere G418 (HS12805-2548WT,
888 seriap112YAB0228) 280 2.6 mmf.0. S-5 {im, 1 nm
: Salvent: A S0mM TEAA (pH 7.0, 5% CHLCR; B GHON
8.0 Geadient program: O mip, 0% B 20 min, 20% B 27 min, $0% B;
k 27 min, 80% B 29 min, 0% B; 4 min, 0% B
BB Flow rates 1.0 mlimin
E Column tempsrature: 50°C
B0
b

ATF4-Renilla mRNA cap ()

8,07 4 : 3 HPLT: HITACHT NEW/REW2

k i 3 Loop size: 1 mb
8.8 Yy % HPLC columa: Hydmsphere G118 (HST21305-2548WT,
9,95 - § y seriali] 12YARDRRS) 250 N 4.8 b D, S5 pm 12 pm
288 3 N 80 Solvent: A: 50mM TEAA{pH 7.0), 5% CH,ON: B: CHCN
208 - 3 Gradisnt progran: O min, 0% B; 20min, 209 B; 27 min, 8% B;
.08 8 27 min, $0% B; 28 min, 0% B 24 min, 0% B

Rl : Flow rate: 1.0 miimin

808 Columea temperature: 56 7°C
856 s

'y Ty TR s s w

BB min}
denaturing PAGE
N

3
M PR

Vi

100e

560

N

5% dPAGE (7.5 Mures, 17 TBE)
20 mAconstfor 1h

M Low Range ssRNA Ladddar
Stained by SYBR Green
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Analbvtical HPLC after isolation

ATF4-sRNAT ATF4-RNAZ ATF4-sRNA3

E » B
NRNROLin: PRETREN KB

ATF4-sRNA4 ATFA-sRNAS ATF4-sRNAS

S
e

ATF4-SRNAT

BROQV K;»MWO:
Long size: 1k
HPLT column: Hydmsphere C18 (H512805-2546WT, sangh# 10SABUIN 75) 250> 4.8 mimb.0.. 8-5 um, 12 nm
Solvent: ASDmM TEAA (pH 7.0), 5% GH : (CHLC!
Gradient programs: O anin, 0% B;:20 min, 30% B: 22 min, 30% B 27 min. 80% ;28 min, 0% 8, 34 min, 0%8
Flow rate: 1.0 milimin
Colums temperatuse: 25°C

ATF4-sRNAG-ooivA ATE4-sRNAB-polvA-OMe ATE4-sRNAS-polALNA

RINR

Loop stge: 1l

HPLE cotumn: Fydrosphere C18 {(HS12505-2546W T, sensi 112V ABUZER) 250 4.6 mond .. B-5 gy, 12 e
Solvent: A: S0 TEAA (HH 7.0)..8% CHOR: B CRON

Gradient program: O min, 0% 87 20 min, 15% B; 22 min, 80% 8. 27 wir, 80% B: 29 min, (% B, 34 min. (%8
Flow rate: 1.0 ml.inin

Colsmn temparature. 50°C
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denaturing PAGE
ATF4-1  ATF4-2  ATF4.3 ATF4-4  ATF4-5  ATF4-6 RNA7 RNAY

Capping reagent T - + -

20% dPAGE (7.8 M Uhrea, 1 x TBE)
25 mAconst. for2 b
Stained by 8YBR Green T

cappingreagent M -~ + ~ + %

15% dPAGE (7.5.M urea, 1 < TBE)
20 ma const, for 2.5 h

M Low Range ssRNA Ladder
Stained by SYBR Green I
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Analvtical HPLC after isolation

: Loap size: Tml
a8 E HPLC column: Hydrosphete G118 (H312808-2548WT,
8.5 < seria 1 12YABD2L8) 250 + 4.6 ramt 2., &8 pmy, 12 o
Sofvent: A S0 TEAR {pH 7.0, 5% CHCN; 8: CHL.ON
a4 K Gradient prograin: O min, 0% B; 20 min, 20% 8 22 miy, 80% 8
6.2 27 min, 20% B; 28 min, 03 8, 24 muin, (%8
- Flow rate: 1.0 mtmtin .
) Cofkwan tonperaiure: SO0
3.4
2.9 -3
°

SR G

denaturing PAGE

1000 — |
500 — § =
300 — |
o | 5% dPAGE (7.5 M urea, 1% TBE)
| 20 mA const. Tor 88 min
nt | M Low Range ssRNA Ladder
- Stained by SYBR Green I
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denaturing PAGE

1000 —

800 —

300 -

nt

[E439]
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5% dPAGE (7.5 M urea, 1 XTBE)
40 ng load

28 mAconst. fort h

M Low Range ssRNA Ladder
Stained by SYBR Gresn 1

Nlyc-sRNA_polyA
EMA_poiva_ Ol
Niua-sRNA_polyA_LNA
Niuc-csRNA_polvA
Niuo-osRNA_palyA T
Miuc-csHNA_polyA LNA

om0

15% denaiuring PAGE (7.5 M uraa, 1xTRE)
Stainad by SYBR Gold
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Analvtical HPLC afler 1solation

Niyc-sRNA_natural Niuc-sRNA _LNA 10/20 3'tvpe Mluc-sRNA _ LNA 520 3 tvos

w »
RONSR

LNA_85/20 type

N |
LR

Niuc-sBNA__LNA 5/20 typs

S R B

HPLC: HITACH NEW2 Loag sized 1 ml

HPLG column: Hydrosphere C18 {(H312805-2846WT, serlaf# 125XB20186) 250 4.8 mmi.D, 85 pm, 12 nm
Sofvent: A S0mM TEAA (pH 7.0}, 5% CH,ON; B: CH,CN

Gradient prograny O min, 0% B; 20 min, 20% B; 22 min, 80% B; 27 min, 80% B; 28 min, 0% B, 34 min, 0% B
Flow rate: 1.0mUmin - Cofumn temperature: S0 °C

Injection volume and scfution condition: 40.¢L {(MQ)  Wjectionamount: 16 pmot

[E41]
Analvtical HPLC after isolation

Niuc-caRNA _natural Niuc-csRNA,_LNA 10/20 3'tvpe

Niuc-osRNA _ENA 520 3 type

5w
ARRN

Niuc-csRNA_LNA_10/20 tvpe Niuc-csRNA_LNA _8/20 tvpe

BIRBSLE

HPLC: HITACH NEWZ Loop sizel T mbL

HPLT column. Hydrosphere C18 (H812805-2846W T, serab# 1 2oXB20166) 250 4.6 mimt.D, S8 n, 12nm
Solvenrt: A; S0mM TRAA(pH 7.0, 5% CH,CN; 8: CH,ON

Gradient prograss: O min, 0% 8; 20 min, 20% 8 22 min, 80% B; 27 min. 80%: B; 28 mir, 0% B, 34.min, 0% B
Flow rate; 1.0 mLfmin  Column temperatiire: 5
Injection volume and sofution condition: 40 vl (MQ)  Injection amount: 16 pmst




35/37

WO 2023/167276 PCT/JP2023/007759

[Bg42]
denaturing PAGE

18% dPAGE (7.8 M Urea, 1 % TBE)
10 proot apply

25 mAconst. for2h
Stained by SYBR Green T
41.0 ~ - 98.3 48.4 71.8 Capping efficiency (%)
[g43]
{a} Capped short RNA
ATFA-csRNAS (23 6f) 1 0 CpppRARCGRUBACAGTARRGLIGENS ATF4-csRNAT (23 nl) : n'GrppGAUAGHUGHCRTUGUCSGIIACE

ATF4-csRNAR (22 nl) | s SpppGaUUTGCERUGCUITGEUG AR

ATF4-0sRNAS (23 nl) 7 CrppACHECHTBECUGH!

{b) ATF4-csRNA1

ATF4-csRNAS

ATF4-csRNAS

ATF4-c3RNAZ-4

ATF4-csRNAS

ATF4-csRNAT7
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(a}
{b) mRNA cap(-) mRNA eap(3)

[£345]
{8} Cappsad short RNA
Niuc-csRNA_palvA (88 n) :
Niuc-csRNA_polya_Oide (50 nh ;

Niuc-csRNA_polya LNA (5O nt) :

BABABRAL

{b}
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{a} Capped short RNA

natural (25 nt) : W GppP-GAGUGEECGHE
Niuc-csRNA_ LNA_10/20_3' type (2& 1t : R GPPR-GAGCOELGUCACCUTAAUATGEGLR
Nivc-csRNA_LNA 520 3 type 25 nh) : Cppp-GAGCCGLIGUCACCUUARUIATGCELT

Nic-csRNA_ LNA_10/20 type (25 at) ¢ IGPPp-GAGCEGCCUCACCUUARIAUGRET

Nluc-csRNA LNA 520 type (25 nt} r R Gppp-GAGCEGLEUCATCIUAATATGLECC
Niuc-osRNA _LNA_6/20 type 25 nY ;R GppPR-GAGCGELGUCACCUTARUAUGCGUL

{b}




