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Materials 

All the chemicals of “Reagent” grade or above were obtained from established commercial suppliers (e.g. 

Sigma-Aldrich (St. Louis, MO), VWR/Alfa Aesar (West Chester, PA), and others) and were used as 

received unless otherwise noted.  Nuclease-free water (Promega, Madison, WI) was used for all sample 

preparation involving DNA.  In-house DI water was used for preparation of buffers for PAGE 

experiments.  Sodium phosphate (20 mM)/potassium chloride (100mM) buffers for pH-dependent CD 

measurements were prepared in house.  Bst large fragment polymerase, dNTPs, BSA, 50-bp DNA ladder, 

NEBuffer 1 (NEB 1, 10 mM Bis-Tris-Propane-HCl, 10 mM MgCl2, 1 mM Dithiothreitol, pH 7.0) and 

NEBuffer 2 (NEB 2, 50 mM NaCl, 10 mM Tris-HCl, 10 mM MgCl2, 1 mM Dithiothreitol, pH 7.9) were 

obtained from New England Biolabs (Ipswich, MA).  Acrylamide/Bis 29:1 (30%) was purchased from 

BioRad.  Bromphenol blue gel loading buffer was obtained from Sigma-Aldrich (St. Louis, MO).  Single 

stranded DNAs (sequences included in Table S1) were obtained from IDT (Coralville, IA) and 

reconstituted with nuclease-free water.  SYBR Green I and SYBR Gold were obtained from Invitrogen 

(Carlsbad, CA).   

Experimental procedures 

pH denaturation studies via Circular Dichroism (CD) 

CD experiments were conducted using a J-815 Circular Dichroism Spectrometer (Jasco, Easton, MD) 

equipped with a Peltier-based thermostatted sample compartment.   

Samples containing Ii (at  3×10–6 M) were prepared in appropriate phosphate buffers, heated at 95°C for 

10 minutes, slowly (overnight) cooled to room temperature.  Three scans for each sample were recorded 

using a 0.1 cm optical path cuvette, averaged, and corrected for a corresponding buffer blank.  The i-motif 

formation was monitored at 290 nm where C-quadruplexes are responsible for a characteristic positive 

band, while single stranded fragments are characterized by a positive band at 260-280 nm.1 

pH Denaturation studies via UV spectroscopy 

pH Denaturation studies via UV spectroscopy were performed using a Cary 5000 UV-Vis-NIR 

spectrophotometer (Agilent Technologies, Santa Clara, CA). Typically, measurements were performed on 

a 500-μL aliquot of a 0.5-1.0 µM sample (prepared as described above for CD-based measurements) 

using a 10 mm optical path cuvette.  The i-motif transformations were monitored at 295 nm where C-

quadruplex unfolding is accompanied by the hypochromic effect.2  The measurements were taken at room 

temperature and corrected against corresponding blank buffers. 
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of the measurements were averaged to obtain the “Bst+“ value (Figure 3 in the main text).  An example 

of emission monitoring graph is presented in Figure S2.   
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Table S1.  DNA sequences 
Designation Sequence 53 b 

Ii CTG CAG AAA ACC CCC TTT CCC CCT TTC CCC  CTT TCC CCC CAT GCC TGC AG 

p 

 

CAT GCC TGC AG 

Ih 

 

CTG CAG AAA ACA TGC CTG CAG 

Is 

 

CTG CAG AAA ACA TTG ACC TTG GAA CTG ATA GAA AAG AAC CAT GCC TGC AG 

Template II 

(TII) 

GAA ACA GCT ATG ACC ATG ATT ACG AAT TCG AGC TCG GTA CCC GGG GAT CCT 
CTA GAG TCG ACC TGC AGG CAT GCA AGC TTG GCA CTG GCC GTC GTT TTA C 

 

11a21* 3 

1 1a 

11a1* 3 

11a2a 1* 3 

1* 1a*


