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Figure S1. CMP standard concentration curve. A semi-quantitative measure of the 
concentration of neutral cytosine in HDV ribozyme crystal was obtained by comparing 
the Raman spectrum of the HDV ribozyme crystal to the CMP standard concentration 
curve. The experiments were done at ~1 pH unit above the pKa of C75 (pH 7.0 and 20 
mM Mg2+). The Raman intensity at 1528 cm-1 in HDV ribozyme is approximately 1.5 × 
104 arbitrary units.  According to Figure S1, this value provides a cytosine concentration 
of 24 mM, which corresponds to 27 mM when corrected for the pKa of C75 (see text). 
The HDV ribozyme concentration is approximately 26 mM in crystal form.  Agreement 
between these two values suggest that a single cytosine in HDV ribozyme crystal is being 
protonated within the pH range 4.2-8.8. 
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