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Table S1. Substrates and oligonucleotides sequences. 

Substrate Oligo Sequence 

S1 
#1 5’Fam-GAGTTTGAGTGGAGGTGTG(rC)GTAGGGTAGTATTGGTGGATA-3’ 

#S1 5’-TGAGGAGTTGGTTACACACCTCCACTCAAACTC-3’ 

S2 
#1 5’Fam-GAGTTTGAGTGGAGGTGTG(rC)GTAGGGTAGTATTGGTGGATA-3’ 

#S2 5’-TATCCACCAATACTACCCTACACACACCTCCACTCAAACTC-3’ 

S3 
#S3 5’Fam-GAGAGAAGATGGAAGTGAGGAA(rC)TGAGGGTGGGTAGGGTGGGTAA-3’ 
#18 5’-AAAAAAAAAAAAAAAAAAAAAGTTCCTCACTTCCATCTTCTCTC-3’ 

S4 
#S4 5’Fam-TGAGGGTGGGTAGGGTGGGTAA(rC)GAGAGAAGATGGAAGTGAGGAA-3’ 

 5’-TTCCTCACTTCCATCTTCTCTCGAAAAAAAAAAAAAAAAAAAA-3’ 

Supplementary methods.  
RNase H2 Relative Activity. Relative activity was calculated posing, for each independent experiment and 

for each time point considered, the activity obtained for substrate1 as 100% and calculating the relative activity 
on the compared substrate. 

CD Spectra. All oligonucleotides were diluted from stocks to final concentration (5 µM for G4 structure 
and 10 µM for duplex and hairpin) in Hepes-LiOH buffer (30 mM, pH 7.4) containing 2 mM MgCl2, 50 mM 
NH4Ac  and 100 mM KCl. G4 controls were prepared substituting KCl with 100 mM LiCl. The solutions were 
annealed heating at 95°C for 5 min and gradually cooling to room temperature overnight. 

CD spectra were recorded on Jasco model J-1500 spectropolarimeter at 310 K using a quartz cell of 1 mm 
optical length, an instrument scanning speed of 50 nm/min with a response of 2 s over a wavelength range of 
215-340 nm with a 1 nm sampling interval. The reported spectra of each sample represent the average of 3 scans 
and are baseline-corrected for signal contributions due to the buffer mixture. Observed ellipticities (in millide-
grees) were converted into Molecular Ellipticity in function of sample concentrations, path length and number 
of residues that composed the oligonucleotides analysed. For the CD-melting experiments of G4 structures, the 
ellipticity was recorded at 264 nm ever 0.5°C with a temperature scan rate of 5 °C/min in the range 20–95 °C. 

Supplementary results. 
Evaluation of G4 formation by CD-spectra and Tm analysis. In presence of K+ ions, oligonucleotides #17 exhib-

ited a maximum around 264 nm and a minimum around 243 nm, which are typical signatures of a parallel G4 
topology (Supp. Figure S5 A, bold black lines) in which all the G-tracts proceed in the same direction 1. Moreo-
ver, the additional characteristic positive peak at below 220 nm also confirms G4 folding, differentiating the 
signals from which of A-form DNA (which presents a negative signal in the same region) 2. 



In absence of KCl, the dichroic signal of Oligo #17 (Figure S5 A, dashed grey line) is particularly low, 
showing a maximum at 260 nm, a minimum at 241 nm and a positive footprint at below 220 nm. This is con-
sistent with the presence of NH4+ and Mg2+ cations in solution, able to partially stabilize G4 structures 3. 

On the contrary, the CD spectra of #S3 and #S4 annealed in presence of Li+ ions (Figure S5 B and C respec-
tively, dashed lines) resulted comparable to which obtained in presence of K+, even if overall less intense. These 
results are consistent with reported stability of myc (pu22) structure 4. Nonetheless, melting experiments on 
these oligonucleotides revealed that mid-transition temperatures (Tm) in the presence of 100 mM of K+ is higher 
than 95°C for both the sequences while, in the complete absence of potassium cation, Tm values were 49.8 ± 0.8 
°C and 50.7 ± 0.4 °C for 5’-G4-myc and 3’-G4-myc respectively. In reaction conditions and in the presence of 
partially annealed strand it reasonable that, in the absence of K+, Substrates #S3 and #S4 did not formed stable 
G4 structures, allowing RNase H2 activity (Figure S6A, lanes 8-12, and S6B, lane3). 

 
Figure S1. Comparison of RNase H2 activity on substrates showed in Figure 1. The activity of RNase H2 on 
substrates 2, 3, 4, 5, 6, and S1 was compared with activity on substrate 1 at two time points (2 and 10 minutes). 
Values are the mean of three independent experiments. Error bars represent ± S.D. 



 
Figure S2. Comparison of RNase H2 activity on substrates presenting a flap structure flanking the 3’ of correctly 
paired or mispaired ribonucleotide. A. Schematic representation of substrates used. (B) Enzyme activity was 
compared at two time points (4 and 8 minutes) between substrate 1, 2, 3, and S1. 

 
Figure S3. Comparison of RNase H2 activity on substrates with different length of double stranded structure 
flanking the 5’ side of the embedded ribonucleotide. The activity of RNase H2 on substrates 7, 8, 9, 10, and 11 
was compared with activity on substrate 1 at two time points (2 and 10 minutes). Values are the mean of three 
independent experiments. Error bars represent ± S.D. 



 
Figure S4. Quantification of RNase H2 activity on substrates containing mismatched base pairs. Values are the 
mean of at least three independent experiments. Error bars represent ± S.D. 

 
Figure S5. CD spectra of 5 µM (A) oligo #17, (B) oligo #S4, and (C) oligo #S3 in Hepes-LiOH buffer (30 mM, pH 
7.4) containing 2 mM MgCl2, 50 mM NH4Ac and LiCl (dashed grey lines) or KCl (bold black lines) both at 100 
mM concentration. 
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Figure S6. RNase H2 activity on Substrate presenting G4 structures. On the left are schematically represented the 
substrate used annealed in the presence of KCl. (A) Time course reactions were performed as described in mate-
rials and methods using 20 nM of substrate S3 annealed in the presence of of LiCl (not allowing G4 formation) 
or KCl (allowing G4 formation). Unprocessed substrates and reaction products are indicated at the left of each 
panel (44mer and 22mer respectively). (B) RNase H2 reactions were performed as described in materials and 
methods and conducted for 8 minutes. Unprocessed substrates and reaction products are indicated at the left of 
each panel (44mer and 22mer respectively). (C) Quantification of RNase H2 activity on substrate 17 annealed in 
the presence of LiCl (not allowing G4 formation) or KCl (allowing G4 formation). Values are the mean of at least 
three independent experiments. Error bars represent ± S.D. 



 
Figure S7. CD spectra of 10 µM substrate 18 (dashed grey line) or substrate 19 (bold black line) in Hepes-LiOH 
buffer (30 mM, pH 7.4) containing 2 mM MgCl2, 50 mM NH4Ac and 100 mM KCl. 

 
Figure S8. RNase H2 activity on single stranded DNA oligonucleotide with a single embedded ribonucleotide. 
Reactions were performed as described in Materials and Method for 10 minutes using 20 ng of single-stranded 
oligonucleotide #26 or double stranded substrates and 2 nM RNase H2. 
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