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Figure S1. Nucleosides and nucleotides in this study.
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Figure S2. Degradation of fluorinated nucleoside 22. 1 mM solutions of 22 were kept in either 50 mM
glycine buffer (pH 9), 100 mM NaOH (pH 13), 1 M NaOH (pH 14) or 5 mM NaOH (pH 14.3) at 35 °C
or 60 °C for 1 h. Samples of 40 uL were diluted in 460 pL 1 M H,HPO, (pH 11) for measurement of

UV/Vis spectra. A compound-to-compound conversion appears likely given the isosbestic point at

275 nm. Both base and temperature accelerated the apparent reaction. A similar behavior was observed

for compound 23.
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Figure S3. UV absorption spectra of nucleosides and dithiothreitol (DTT). With 5 mM DTT, the
spectrum of DTT largely completely overlaps with that of 1 mM uridine (4, left), but the spectra of
other nucleosides such as 5-iodouridine (11, right) can still be deconvoluted well from the reaction
mixtures. A typical DTT spectrum (alkaline dilution factor of 9) and reference spectra for 4 (in 100 mM

NaOH) and 11 (in 200 mM NaOH) are shown. All spectra in this figure are background corrected for
multiwell plate absorption.
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Figure S4. Dynamic UV absorption spectra of chlorinated purine scaffold 33. Ribosyl nucleoside 33
(left) displays marked spectral “wobbling” above pH 11, compared to its free base (right). At pH 9

(yellow line), both compounds provide stable and reproducible spectra that allow robust unmixing.
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Figure S5. Spectral unmixing of mixtures of 33 and its free nucleobase. Mixtures of 33 with its base
deliver stable and reproducible spectra at pH 9 with an isosbestic point of base cleavage at 278 nm (left;
non-normalized raw data is shown), which allows for accurate unmixing under these conditions with

reference spectra obtained at pH 9 (right).
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Figure S6. pH-dependent UV absorption spectra of 5-trifluoromethyluracil (the free base of 15, left)
and experimental spectra obtained from a reaction quenched in iPrOH and diluted in 100 mM
glycine/NaOH buffer (pH 10) which allowed spectral unmixing-based reaction monitoring (right,
spectra were normalized to the isosbestic point at 267 nm). The reaction was performed with 1 mM 15,
50 mM phosphate and 10 pg-mL™* pyrimidine nucleoside phosphorylase Y07 (BioNukleo GmbH,
Berlin, Germany) in 100 mM glycine buffer at pH 9 and 80 °C. The reaction samples (50 pL) were
guenched in 50 pL iPrOH and subsequently diluted with 400 pL 100 mM glycine/NaOH buffer (pH
10). Also see Figure S7.
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Figure S7. Flowchart for experimental sampling procedure. The process for sampling and sample
processing is described. Please note that exact adherence to the suggested volumes is not required and,
thus, purely optional. For the spectral unmixing procedure, please see the main text of the publication,
the original report?, as well as the associated external supplementary material® and the spectral
unmixing Python code.™ To facilitate the use of the method, reference spectra for substrates 1 and 4—

40 can obtained from an external online repository.®!
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