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Figure S10. Panel A shows the time dependent degradation of all four native heptameric ssRNAs 

and panel B shows the pseudo first-order rate constants (k) for the degradation of all four native 

heptameric ssRNAs. p. S2  

 

Figure S11. Panel A shows pair-wise comparison of the alkaline degradation of the native 

heptameric ssRNAs and the N1-Me-G containing heptameric ssRNAs at various time intervals and 

panel B shows pair-wise comparison of the pseudo first-order rate constants (k) for the 

degradation. p. S3  

 

Figure S12A. Panels (a1) – (a2j), (b1) – (b2j), (c1) – (c2j) and (d1) – (d2l) show the RP-Hplc 

and SMART™ RP-Hplc profiles of four native hepameric ssRNAs at neutral state (0.0 h) and at 

1h of alkaline digestion. p. S4 – S24 
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Figure S10A: Time dependent degradation of all four 
native heptameric ssRNAs [5b (�), 6b (�), 7b (■), and 8b 
(�) under alkaline condition: pH 12.5 (aqueous NaOH)/ 
20○C. The actual percentage area of the heptamer was 
calculated from the residual parent heptamer-peak at time 
points taken at 0 h, ½ h, 1 h, 2 h, 3 h, 4 h, 8 h, 15 h, 27 h 
and 48 h (experimentals and Figures S12, S15 in 
Supporting Information 2).  
 

Figure S10B: Plots of ln (% Heptamer left) at various 
time intervals show the pseudo first-order rate constants (k) 
for the degradation of all four native heptameric ssRNAs:  
(�) 5'-r(CAAGAAC)-3' (5b), k = 0.1010h-1  (R = 0.9903).   
(�) 5'-r(CAAGCAC)-3' (6b), k = 0.0507h-1  (R = 0.9969).  
(■) 5'-r(CACGAAC)-3' (7b), k = 0.1035 h-1 (R = 0.9899).   
(�) 5'-r(CACGCAC)-3' (8b), k = 0.1004 h-1 (R = 0.9920). 
Note that for 5b, 6b and 8b, plots are overlapping because 
they have similar cleavage rates.  
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Figure S11A. Pair-wise comparison of the 
alkaline degradation of the native 
heptameric ssRNAs ( � ) and the N1-Me-G 
containing heptameric ssRNAs ( � ) at 
various time intervals (see Figure 7).  
 

Figure S11B. Pair-wise comparison of the 
pseudo first order rate constants (k) at 20º C 
for the alkaline degradation of the native 
heptameric ssRNAs ( � ) and the N1-Me-G 
containing heptameric ssRNAs ( � ) at 
various time intervals (see Figure 7).  
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Figure S12A. 
 

 
Figure S12(a1): Hplc analysis of alkaline Hydrolysis products of 5′-r(CAAGAAC)-
3′ (5b) [after digestion for 0h at pH 12.5  using 0.03N NaOH/ 20°C, followed by 
quenching with 0.03 N aq. acetic acid]. For Hplc conditions see the experimental section 
in the text. 
 
Notes:  
# Non-nucleot(s)idic impurity 
§ 5′-r(AAGAAC)-3′ contamination 
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Figure S12(a2): Hplc analysis of alkaline Hydrolysis products of 5′-r(CAAGAAC)-
3′ (5b) [after digestion for 1h at pH 12.5  using 0.03N NaOH/ 20°C, followed by 
quenching with 0.03 N aq. acetic acid]. For Hplc conditions see the experimental section 
in the text. Peaks at RT= 23.86 and RT= 25.44 min were further separated by SMART™ 
Hplc, see below S12(a2i) and (a2j) for the separation profiles. 
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Figure S12(a2i): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 23.86 min in Figure S12(a2) for (5b). Note the separation of 5'-CAAG2', 3'-cMP peak at RT = 
34.04 min from 5'-GAAC-3' peak at RT = 34.77 min (See Table S9(A) for Maldi Tof mass-spec 
characterization). Hplc conditions: Jupiter 5 µm C18 300Å column with 150 x 2 mm dimension. 
Gradient: linear gradient starting from 0% B Buffer (50% CH3CN in 0.1M TEAA) + 100% A Buffer 
(0.1M TEAA) to 20% B Buffer + 80% A Buffer in 45 minutes. Flow rate: 100 µl min-1. 
 
 
 
 
 
 
 
 



 S7

 
 
 
 
 
 
 
 

 
 
Figure S12(a2j): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 25.44 min in Figure S12(a2) for (5b). Note the separation of 5'-CAAGA2', 3'-cMP peak at RT = 
27.12 min, 5'-CAAGA2', 3'-cMP peak at RT = 27.41 min and 5'-AGAAC-3' peak at RT = 27.93 min (See 
Table S9(A) for Maldi Tof mass-spec characterization). Hplc conditions: Jupiter 5 µm C18 300Å 
column with 150 x 2 mm dimension. Gradient: linear gradient starting from 0% B Buffer (50% 
CH3CN in 0.1M TEAA) + 100% A Buffer (0.1M TEAA) to 20% B Buffer + 80% A Buffer in 45 
minutes. Flow rate: 100 µl min-1. Temperature: 60ºC. 
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Figure S12(b1): Hplc analysis of alkaline Hydrolysis products of 5′-r(CAAGCAC)-
3′ (6b) [after digestion for 0h at pH 12.5 using 0.03N NaOH/ 20°C, followed by 
quenching with 0.03 N aq. acetic acid]. For Hplc conditions see the experimental section 
in the text. 
 
Notes:   
# Non-nucleot(s)idic impurity 
* 5′-r(CAC)-3′ contamination 
§ 5′-r(GCAC)-3′ and 5′-r(CAA2'/3′-P) contamination  
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Figure S12(b2): Hplc analysis of alkaline Hydrolysis products of 5′-r(CAAGCAC)-
3′ (6b) [after digestion for 1h at pH 12.5 using 0.03N NaOH/ 20°C, followed by 
quenching with 0.03 N aq. acetic acid]. For Hplc conditions see the experimental section 
in the text. Peaks at RT= 21.18 and RT= 24.23 min were further separated by SMART™ 
Hplc, see below S12(b2i) and (b2j) for the separation profiles. 
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Figure S12(b2i): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 21.18 min in Figure S12(b2) for (6b). Note the separation of 5'-GCAC-3' peak at RT = 20.68 
min, 5'-CAA2′/3′-P peak at RT = 22.16 min (See Table S9(B) for Maldi Tof mass-spec 
characterization) Hplc conditions: Jupiter 5 µm C18 300Å column with 150 x 2 mm dimension. 
Gradient: linear gradient starting from 0% B Buffer (50% CH3CN in 0.1M TEAA) + 100% A Buffer 
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(0.1M TEAA) to 20% B Buffer + 80% A Buffer in 45 minutes. Flow rate: 100 µl min-1. 
Temperature: 60ºC. 
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Figure S12(b2j): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 24.23 min in Figure S12(b2) for (6b). Note the separation of 5'-CAAG2′/3′-P/5'-CAAG2', 3'-cMP 
peak at RT = 28.95 min/ 29.33 min and 5'-CAAGC2', 3'-cMP peak at RT = 30.12 min (See Table S9(B) 
for Maldi Tof mass-spec characterization). Hplc conditions: Jupiter 5 µm C18 300Å column with 
150 x 2 mm dimension. Gradient: linear gradient starting from 0% B Buffer (50% CH3CN in 0.1M 
TEAA) + 100% A Buffer (0.1M TEAA) to 10% B Buffer + 90% A Buffer in 40 minutes. Flow rate: 
100 µl min-1.  
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Figure S12(c1): RP-Hplc analysis of alkaline Hydrolysis products of 5′-
r(CACGAAC)-3′ (7b) [after digestion for 0h at pH 12.5  using 0.03N NaOH/ 20°C, 
followed by quenching with 0.03 N aq. acetic acid]. For Hplc conditions see the 
experimental section in the text. 
 
Notes:   
# Non-nucleot(s)idic impurity 
* 5′-r(CACGA2′/3′-P) and 5′-r(ACGAAC)-3′ contamination  
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Figure S12(c2): RP-Hplc analysis of alkaline Hydrolysis products of 5′-
r(CACGAAC)-3′ (7b) [after digestion for 1h at pH 12.5  using 0.03N NaOH/ 20°C, 
followed by quenching with 0.03 N aq. acetic acid]. For Hplc conditions see the 
experimental section in the text. Peaks at RT= 24.97 and RT= 26.50 min were further 
separated by SMART™ Hplc, see below S12(c2i) and (c2j) for the separation profiles. 
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Figure S12(c2i): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 24.97 min in Figure S12(c2) for (7b). Note the separation of 5'-CACG2', 3'-cMP peak at RT = 
30.27 min and 5'-GAAC-3' peak at RT = 31.48 min (See Table S9(C) for Maldi Tof mass-spec 
characterization). Hplc conditions: Jupiter 5 µm C18 300Å column with 150 x 2 mm dimension. 
Gradient: linear gradient starting from 0% B Buffer (50% CH3CN in 0.1M TEAA) + 100% A Buffer 
(0.1M TEAA) to 20% B Buffer + 80% A Buffer in 40 minutes. Flow rate: 100 µl min-1.  
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Figure S12(c2j): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 26.50 min in Figure S12(c2) for (7b). Note the separation of 5'-CACGA2′/3′-P peak at RT = 30.63 
min, 5'-CACGA2', 3'-cMP peak at RT = 30.97 min and 5'-ACGAAC-3' peak at RT = 31.49 min (See 
Table S9(C) for Maldi Tof mass-spec characterization). Hplc conditions: Jupiter 5 µm C18 300Å 
column with 150 x 2 mm dimension. Gradient: linear gradient starting from 0% B Buffer (50% 
CH3CN in 0.1M TEAA) + 100% A Buffer (0.1M TEAA) to 25% B Buffer + 75% A Buffer in 45 
minutes. Flow rate: 100 µl min-1.  
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Figure S12(d1): RP-Hplc analysis of alkaline Hydrolysis products of 5′-
r(CACGCAC)-3′ (8b) [after digestion for 0h at pH 12.5 using 0.03N NaOH/ 20°C, 
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followed by quenching with 0.03 N aq. acetic acid]. For Hplc conditions see the 
experimental section in the text. 
 
Notes:  
# Non-nucleot(s)idic impurity 
* 5′-r(CACG2′, 3′-cMP) and 5′-r(CACGC2′, 3′-cMP) contamination 
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Figure S12(d1i): SMART™ RP-Hplc analysis of the heptameric peak at RT= 25.03 min in 
Figure S12(d1) for (8b). Hplc conditions: Jupiter 5µm C18 300Å column with 150 x 2 mm 
dimension. Gradient: linear gradient, starting from 0% B Buffer (50% CH3CN in 0.1M TEAA) + 
100% A Buffer (5% CH3CN in 0.1M TEAA) to 20% B Buffer + 80% A Buffer in 45 minutes with a 
constant flow rate of 100 µl min-1. 
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Figure S12(d2): RP-Hplc analysis of alkaline Hydrolysis products of 5′-
r(CACGCAC)-3′ (8b) [after digestion for 1h at pH 12.5 using 0.03N NaOH/ 20°C, 
followed by quenching with 0.03 N aq. acetic acid]. For Hplc conditions see the 
experimental section in the text. Peaks at RT= 19.99, RT= 21.23, RT= 24.14 and RT= 
25.39 min were further separated by SMART™ Hplc, see below S12(b2i), (b2j), (b2k) 
and (b2l) for the separation profiles. 
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Figure S12(d2i): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 19.99 min in Figure S12(d2) for (8b). Note the separation of 5'-CAC-3' peak at RT = 18.10 min 
and 5'-CAC2', 3'-cMP peak at RT = 18.55 min (See Table S9(D) for Maldi Tof mass-spec 
characterization). Hplc conditions: Jupiter 5 µm C18 300Å column with 150 x 2 mm dimension. 
Gradient: linear gradient starting from 0% B Buffer (50% CH3CN in 0.1M TEAA) + 100% A Buffer 
(0.1M TEAA) to 20% B Buffer + 80% A Buffer in 40 minutes. Flow rate: 100 µl min-1. Temperate: 
60ºC. 
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Figure S12(d2j): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 21.23 min in Figure S12(d2) for (8b). Note the separation of 5'-GCAC-3' peak at RT = 20.58 
min and 5'-CGCAC-3' peak at RT = 21.15 min (See Table S9(D) for Maldi Tof mass-spec 
characterization). Hplc conditions: Jupiter 5 µm C18 300Å column with 150 x 2 mm dimension. 
Gradient: linear gradient starting from 0% B Buffer (50% CH3CN in 0.1M TEAA) + 100% A Buffer 
(0.1M TEAA) to 20% B Buffer + 80% A Buffer in 40 minutes. Flow rate: 100 µl min-1. Temperate: 
60ºC. 
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Figure S12(d2k): SMART™ RP-Hplc analysis of the alkaline hydrolysis products co-eluted at 
RT= 24.14 min in Figure S12(d2) (8b). Note the separation of 5'-CACG2', 3'-cMP peak at RT = 21.79 
min, 5'-CACG2′/3′-P peak at RT = 22.72 min, 5'-CACGC2', 3'-cMP peak at RT = 23.04 min, 5'-
CACGC2′/3′-P peak at RT = 24.16 min and parent heptameric peak at RT = 26.20 min (See Table 
S9(D) for Maldi Tof mass-spec characterization). Hplc conditions: Jupiter 5 µm C18 300Å column 
with 150 x 2 mm dimension. Gradient: linear gradient starting from 0% B Buffer (50% CH3CN in 
0.1M TEAA) + 100% A Buffer (0.1M TEAA) to 20% B Buffer + 80% A Buffer in 40 minutes. Flow 
rate: 100 µl min-1. Temperate: 60ºC. 
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Figure S12(d2l): SMART™ RP-Hplc analysis of the heptameric peak at RT= 25.39 min in Figure 
S12(d2) for (8b). Note the separation of the hexamer (5'-ACGCAC-3') peak at RT = 14.11 min from 
the heptamer peak eluting at RT = 14.75 min. Hplc conditions: Jupiter 5µm C18 300Å column with 
150 x 2 mm dimension. Gradient: linear gradient starting from 0% B Buffer (50% CH3CN in 0.1M 
TEAA) + 100% A Buffer (5% CH3CN in 0.1M TEAA) to 20% B Buffer + 80% A Buffer in 45 
minutes with a constant flow rate of 100 µl min-1. 
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