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RP-HPLC profiles of TpsT dimer (Table 1)
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Figure S1. RP-HPLC profiles of crude TpsT. RP-HPLC was performed with a linear gradient of 0%—-30% acetonitrile for 60

min in 0.1 M triethylammonium acetate buffer (pH 7.0) at 30 °C at a flow rate of 0.5 mL/min using a C18 column.
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RP-HPLC profiles of BpsT dimers (Table 2)
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Figure S2. RP-HPLC profiles of crude BpsT. RP-HPLC was performed with a linear gradient of 0%—-30% acetonitrile for 60

min in 0.1 M triethylammonium acetate buffer (pH 7.0) at 30 °C at a flow rate of 0.5 mL/min using a C18 column.
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RP-HPLC profiles of BpgT dimers (Table 3)
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Figure S3. RP-HPLC profiles of crude BpgT. RP-HPLC was performed with a linear gradient of 0%—-30% acetonitrile for 60

min in 0.1 M triethylammonium acetate buffer (pH 7.0) at 30 °C at a flow rate of 0.5 mL/min using a C18 column.

S7



RP-HPLC profiles of tetramers (Table 4, entries 1 and 2)

entry 1 entry 2
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Figure S4. RP-HPLC profiles of crude tetramers (dCpsAppGpoT and dCpoApsGpsT). RP-HPLC was performed with a linear
gradient of 0%—30% acetonitrile for 60 min in 0.1 M triethylammonium acetate buffer (pH 7.0) at 30 °C at a flow rate of 0.5

mL/min using a C18 column.
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HPLC profiles of dodecamers (Table 4 entry 3)
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Figure S5. RP-HPLC profile of crude dCpsApsGpsTrsCreArrGpreTreCroAroGpoT. RP-HPLC was
performed with a linear gradient of 5%—-40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C

at a flow rate of 0.5 mL/min using a C18 column.
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Fi gure S6. RP-HPLC proﬁle of pure desApsGpsTpstBApBGPBTPBCpoAPoGpoT. RP-HPLC was
performed with a linear gradient of 5%—-40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C

at a flow rate of 0.5 mL/min using a C18 column.
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Figure S7. IE-HPLC profile of pure dCpsApsGpsTrsCrAreGreTrECroAPOGPoT. IE-HPLC was
performed with a linear gradient of 0 M—1M NaClO4 in 50%—-25% CH3;CN, 10 mM Tris-HCl (pH 7.5)
for 20 min at 30 °C with a flow rate of 0.4 mL/min using a quaternary ammonium anion exchange

resin column.
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HPLC profiles of dodecamers (Table 4 entry 4)
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Figure S&. IE-HPLC proﬁle of crude deBCpsAPBTPoTPoGpoGpoTpsApBTpsTPBC. IE-HPLC was performed
with a linear gradient of 0 M—1 M NacCl in 30% iPrOH, 10 mM Tris-HCI (pH 7.5) for 40 min at a flow rate

of 0.4 mL/min using a quaternary ammonium anion exchange resin column.
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Figure S9. RP-HPLC profile of pure dGpsCrsApreTroTroGroGroTrsApsTrsTrsC. RP-HPLC was performed

with a linear gradient of 5%—40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C at a flow rate of
0.5 mL/min using a C18 column.
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Figure S9. IE-HPLC proﬁle of pure dGPBCPsApBTpoTpoGpoGpoTPsAPBTPsTPBC. IE-HPLC was performed
with a linear gradient of 0 M—1 M NaClO4 in 50%—25% CH3;CN, 10 mM Tris-HCI (pH 7.5) for 20 min at

30 °C with a flow rate of 0.4 mL/min using a quaternary ammonium anion exchange resin column.
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HPLC profiles of dodecamers (Table 4 entry 5)
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Figure S10. RP-HPLC pI‘Oflle of crude dGPBCPsAPBTpsTPsGPBGPBTPsAPBTPsTPBC. RP-HPLC was
performed with a linear gradient of 5%—40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C at a

flow rate of 0.5 mL/min using a C18 column.
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Figure S11. RP-HPLC profile of pure dGpeCpsApsTrsTpsGraGreTrsAps TrpsTreC. RP-HPLC was performed
with a linear gradient of 5%—40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C at a flow rate of
0.5 mL/min using a C18 column.
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Figure S12. IE-HPLC proﬁle of pure dGPBCPsAPBTpngsGPBGPBTPsApBTpsTPBC. IE-HPLC was performed
with a linear gradient of 0 M—1 M NaClO4 in 50%—25% CH3;CN, 10 mM Tris-HCI (pH 7.5) for 20 min at

30 °C with a flow rate of 0.4 mL/min using a quaternary ammonium anion exchange resin column.
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HPLC profiles of dodecamers (Table 4 entry 6)
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F igure S13. RP-HPLC proﬁle of crude dGPBCPBAPBTpoTpoGpoGpoTPBAPBTPBTPBC. RP-HPLC was
performed with a linear gradient of 5%—40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C at a

flow rate of 0.5 mL/min using a C18 column.
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Figure Sl4 RP-HPLC proﬁle Of pure dGPBCPBAPBTpoTpoGpoGpoTPBAPBTPBTPBC. RP-HPLC was
performed with a linear gradient of 5%—40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C at a

flow rate of 0.5 mL/min using a C18 column.
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Figure S15. IE-HPLC proﬁle of pure deBCPBApBTpoTpoGPQGpoTPBAPBTPBTPBC. IE-HPLC was performed
with a linear gradient of 0 M—1 M NaClO4 in 50%—25% CH3;CN, 10 mM Tris-HCI (pH 7.5) for 20 min at

30 °C with a flow rate of 0.4 mL/min using a quaternary ammonium anion exchange resin column.
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HPLC profiles of dodecamers (Table 4 entry 7)
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F igure S16. RP-HPLC pI‘Oflle of crude QPBQPBAPBTPSTpoGPoGpoTpsAPBQPBQPBQ. RP-HPLC was
performed with a linear gradient of 5%—40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C at a

flow rate of 0.5 mL/min using a C18 column.
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Figure S17. RP-HPLC profile of pure GpeCpaApreTrs TroGroGroTrsAreUpsUpsC. RP-HPLC was performed
with a linear gradient of 5%—40% MeOH in 100 mM HFIP, 8 mM TEA for 20 min at 60 °C at a flow rate of
0.5 mL/min using a C18 column.
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Figure S18. IE-HPLC proﬁle of pure QPBQPBAPBTPSTPOGPOGPOTPSAPBQPBQPBQ- IE-HPLC was performed
with a linear gradient of 0 M—1 M NaClO4 in 50%—25% CH3;CN, 10 mM Tris-HCI (pH 7.5) for 20 min at

30 °C with a flow rate of 0.4 mL/min using a quaternary ammonium anion exchange resin column.
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Thermal denaturation test
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Figure S19. UV Melting curves of single stranded ODNs 22, 23, 25, and 28.
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Figure S20. UV Melting curves of double stranded ODNSs 25 and 26 with cRNA with a mismatched base.

S20



Nuclease resistance
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Figure S21. RP-HPLC profiles of ODN before (upper) and after (lower) the treatment with snake venom
phosphodiesterase (SVPDE) for 12 h at 37°C. RP-HPLC was performed with a linear gradient of 0%—40%
acetonitrile for 60 min in 0.1 M triethylammonium acetate buffer (pH 7.0) at 30 °C at a flow rate of 0.5

mL/min using a C18 column
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RNase H activity (25 U/
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Figure S22. RP-HPLC profiles of ODN/cRNA duplexes before (upper) and after (lower) the treatment with 25 U/mL RNase H for 30 min at 37 °C RP-HPLC was
performed with a linear gradient of 0%—11% MeCN over 44 min followed by 11-40% over 16 min in 0.1 M TEAA buffer (pH 7.0) at 50 °C with a flow rate of 0.5

mL/min.
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RNase H activity (50 U/mL)
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Figure S23. RP-HPLC profiles of ODN/cRNA duplexes before (upper) and after (lower) the treatment with 50 U/mL RNase H for 30 min at 37 °C RP-HPLC was
performed with a linear gradient of 0%—11% MeCN over 44 min followed by 11%—40% over 16 min in 0.1 M TEAA buffer (pH 7.0) at 50 °C with a flow rate of 0.5

mL/min.
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TH, 1B3C, 3'P NMR spectra

NMR spectra
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13C{H} NMR (100 MHz, CDCl5)
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3IP{'H} NMR (162 MHz, CDCl;)
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'H-NMR (400 MHz, CDCls)
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13C{'H} NMR (100 MHz, CDCl5)
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3IP{'H} NMR (162 MHz, CDCl)
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'H-NMR (400 MHz, CDCl5)
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3IP{'H} NMR (162 MHz, CDCl)
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3SIP{'H} NMR (162 MHz, CDCl;)
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'H-NMR (400 MHz, CDCls)
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13C{H} NMR (100 MHz, CDCl5)
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3IP{'H} NMR (162 MHz, CDCl)
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'H-NMR (400 MHz, CDCls)
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13C{H} NMR (100 MHz, CDCl5)
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3IP{'H} NMR (162 MHz, CDCl)

cbz
DMTIO— o

1.00

H:B. O OMe
‘0" ~O TEAH*
6¢c

9.43m

1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 9.010.011.012.013.014.015.016.017.018.019.020.0 21.0

(thousandths)
-3.02.0-1.0 0

LML L L [ L B L L L L I L L

200.0  180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0 -20.0 -40.0 -60.0 -80.0

.
>
>

3.563
3.268

X : parts per Million : Phosphorus31

S44



'H-NMR (400 MHz, CDCl5)
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13C{H} NMR (100 MHz, CDCl5)
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3IP{'H} NMR (162 MHz, CDCl;)
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'H-NMR (400 MHz, CDCls)
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13C{H} NMR (100 MHz, CDCl5)
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3IP{'H} NMR (162 MHz, CDCl)
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