
 

Supplementary Information  

for 

 

Probing the stabilizing effects of modified nucleotides in the 

bacterial decoding region of 16S ribosomal RNA 

 

Santosh K. Mahto and Christine S. Chow* 

Department of Chemistry, Wayne State University, Detroit, MI 48202 

 

 

p. 2  Figure S1. 1H NMR spectrum of the m4Cm phosphoramidite (2) 

p. 3  Figure S2. 31P NMR spectrum of the m4Cm phosphoramidite (2) 

p. 4  Figure S3. 13C NMR spectrum of the m4Cm phosphoramidite (2) 

p. 5  Figure S4. Exact mass spectrum of the m4Cm phosphoramidite (2) 

p. 6  Figure S5. MALDI-TOF spectra of the bacterial decoding region 

analogues 

p. 7  Figure S6. LCMS spectra of the digested bacterial decoding region 

analogue 

p. 8  Figure S7. Representative normalized UV melting curves 

p. 9  Figure S8. Reciprocal melting temperature vs. concentration plots 

p. 10   Table S1. Sequences and modification patterns of decoding region 

analogues 



 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S1. 1H NMR spectrum of the m4Cm phosphoramidite (2) is shown. 



 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. 31P NMR spectrum of the m4Cm phosphoramidite (2) is shown. 
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Figure S3. 13C NMR spectrum of the m4Cm phosphoramidite (2) is shown 
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Figure S4. Exact mass spectrum of the m4Cm phosphoramidite (2) is shown. 
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Figure S5. MALDI-TOF spectra of the bacterial decoding region analogues are 
shown. 
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Sequence: 5’-GCA  CAG  ACC  G (m4Cm) C  CGU  (m5C) AC  ACC-3’    

 

 

 

 

 

 

 

Figure S6. LCMS spectra of the digested bacterial decoding region analogue are 

shown. In the upper panel, the run of liquid chromatogram of the 5' modified 

decoding region digested sample is shown. In the lower panel, mass spectra 

data of the peak for modified nucleoside m4Cm are given.   
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Figure S7. Representative normalized UV melting curves for unmodified 

decoding region (C-C-U), modified decoding region (m4Cm-m5C-m3U), and singly 

modified decoding region (m4Cm-C-U) are shown. All melting curves were 

normalized at 95 ˚C. Buffer: 20 mM sodium cacodylate, 1 M NaCl, 0.5 mM 

Na2EDTA, pH 7.0. 
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Figure S8. Representative reciprocal melting temperature(Tm) vs. ln (Total strand 

concentration/4) plots for unmodified decoding region (C-C-U), modified 

decoding region (m4Cm-m5C-m3U), and singly modified decoding region (m4Cm-

C-U) are shown. Buffer: 20 mM sodium cacodylate, 1 M NaCl, 0.5 mM Na2EDTA, 

pH 7.0. 

Analogues ∆G°37  (kcal/mol)       ∆H° (kcal/mol)   ∆S° (cal/K• mol) 

     C-C-U -10.9  -49 -122  

  m4Cm-C-U -12.0  -62  -161  

 m4Cm-m5C-m3U -11.4  -59  -153  
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Table S1. Sequences and modification patterns of decoding region analogues. 

Name and sequence Calculated 
mass 

Observed 
mass 

(M+H)+ 
5' half of the unmodified decoding region (C-C): 

5'-GCA  CAG  ACC  GCC  CGU  CAC  ACC-3' 
6628.0 6629.1 

5' half of E. coli  decoding region (m4Cm-m5C): 

5'-GCA  CAG  ACC  G (m4Cm) C  CGU  (m5C) AC  ACC-3' 
6670.1 6671.3 

5' half of C. acetobutylicum decoding region (m4Cm-m5C): 

5'-GCA  CAG  ACC  G (m4Cm) C  CGU  CA(m5C)  ACC-3' 
6670.1 6671.2 

5' half of T. Thermophilus decoding region (m5C-m4Cm- m5C-m5C): 

5'-GCA  CAG  A(m5C)C  G (m4Cm) C  (m5C)GU  (m5C) AC  ACC-3' 
6698.2 6699.5 

5' half of the decoding region (m4Cm-C): 

5'-GCA  CAG  ACC  G (m4Cm) C  CGU  CAC  ACC-3' 
6656.1 6657.2 

5' half of the decoding region (C-m5C): 

5'-GCA  CAG  ACC  GCC  CGU  m5C AC  ACC-3' 
6642.0 6643.1 

5' half of the decoding region (m4C-C): 

5'-GCA  CAG  ACC  G (m4C) C  CGU  CAC  ACC-3' 
6642.0 6643.1 

5' half of the decoding region (Cm-C): 

5'-GCA  CAG  ACC  G (Cm) C  CGU  CAC  ACC-3' 
6642.0 6643.0 

3' half of the bacterial unmodified decoding region (U): 

5'-GGU  GAA  GUC  GUA  ACA AGG CUG UGC-3' 
7771.7 7772.9 

3' half of the bacterial modified decoding region (m3U): 

5'-GGU  GAA  GUC  G (m3U) A  ACA AGG CUG UGC-3' 
7785.7 7787.0 

 


