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1SI Comparison of Representative MALDI Spectra for the Matrices (6) and (17)

Two MALDI matrices were selected based on their ability to generate signals for all three target
oligonucleotide masses with the required signal-to-noise (S/N) ratio. Out of 48 tested samples,
only 19 met this criterion, including compounds 1-methylimidazole (1-MI) with 6-aza-2-
thiothymine (ATT) in ACN, EtOH, H>0, and DAC (6) and 3-hydroxypicolinic acid (3-HPA)
in ACN, H20, DAC, and Fructose (O-M) (17), which are presented exemplary (Figures S1, and
S2). For a quantitative evaluation of all tested samples, please refer to the main manuscript.

The MALDI-TOF spectra for compound (6) display consistent signal intensities across the three
technical replicates, with strong and reproducible peaks observed for all three oligonucleotides.
In contrast, compound (17) showed markedly higher variability between replicates and
generally lower intensities, particularly for the higher mass oligonucleotides. The mass
spectrum of compound (6) displays a series of additional signals that are consistent with, and
may be attributed to, adduct formation with sodium (+22 Da) and potassium (+38 Da). These
presumed adduct peaks are indicated by red markers in the spectrum. Compound (17) displays
a pattern of signals that may likewise be attributed to adduct formation with sodium and
potassium. In contrast to compound (6), the putative alkali metal adduct peaks are more
pronounced and exhibit higher relative intensities compared to the corresponding
oligonucleotide signals, suggesting a potentially stronger interaction with alkali metal ions.
Furthermore, replicate variability is notably increased for compound (17), particularly in the
mid- to high-mass regions of the spectrum. Overall, compound (6) provided more robust and
reproducible spectra with lower adduct interference, supporting its superior performance under
the tested conditions.
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Figure S1: Mass spectra of three technical replicates (a, b, ¢) of the MALDI Matrix 1-Methylimidazole (1-MI) with 6-aza-2-
thiothymine (ATT) in ACN, EtOH, H20, and DAC (sample 6). The oligo-standard (Oligo 12, 20, 30) was spotted prior to the
Matrix (O-M). Adducts are highlighted with a red dot.
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Figure S2: Mass spectra of three technical replicates (a, b, ¢) of the MALDI Matrix in ACN, H20, DAC, and Fructose
(sample 17). The oligo-standard (Oligo 12, 20, 30) was spotted prior to the Matrix (O-M). Adducts are highlighted with a red
dot.



