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Figure S1. Chemical characterization of HMA

Figure S2. TLC analysis of nucleoside reactivity.

Figure S3. Reactivity of HMA with other forms of cytosine.

Figure S4. MALDI analysis of HMA modification.

Figure S5. Structure of TDG binding duplex DNA.

Figure S6. Elongation of DNA pol I through the single-strand DNA template.
Figure S7. Fluorescent behaviours of HMA-linked DNA in the presence of NTS
Figure S8. DNA pol I replication in the presence of free HMA ligand.

Figure S9. RNA pol II transcription in a short time period.

Figure S10. Construction of 5fC-contained plasmid.
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Figure S1. ESIMS, 'H and °C NMR of HMA.
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Figure S2. TLC images of nucleosides. (a) Images of A,U,G and C after reaction with HMA. No difference between the
absence and the presence of ligand was observed. The TLC plates were run for different time periods to get obvious
migrations. These images were taken under irradiation of 245 nm UV light. No spot was observed under irradiation of
365 nm UV light. (b) Images of 5-formylcytosine after reaction with HMA. We can clearly see that a new spot appeared
after 1 hr reaction with HMA. This spot was also visible under irradiation of 365 nm UV light, which indicated that the
polyaromatic ring was linked to this nucleoside. The free ligand migrated much faster than nucleosides, so this
fluorescent spot could only be the ligand-modified cytosine.
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Figure S3. HMA does not target other forms of cytosine. DNA containing SmC, ShmC and 5caC were gifts from Dr.
Chuan He from University of Chicago.
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Figure S4. MALDI analysis of F-C DNA (a) and L-C DNA (b).
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Figure S5. Structure of TDG binding DNA duplex with a caC site (PDB: 3U07). ¥ The flipped nucleobase binding site
is marked by a red circle.
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Figure S6. Elongation of DNA Pol I through F-C and L-C DNA templates in the absence of non-template strands. Time
points here were 0.5, 1, 2, 5, and 10 min. No obvious pausing behaviors were found in this gel.
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Figure S7. Fluorescent spectra of HMA-linked DNA in the presence of long NTS (a) and short NTS (b). Blue cuves refer
to single-strand L-C DNA only; red curves refer to DNA duplex structures formed by annealing with NTS-20 or NTS-15
repectively. In the presence of long NTS, as the acridine compound was involved into DNA duplex structure, we thus
observed fluorescence enhancement in the presence of NTS-20. However, the short NTS in which the acridine ligand did
not interact with the duplex could hardly change the fluorescence behavior of acridine. !'*!
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Figure S8. Elongation of DNA polymerase I through unmodified DNA template with NTS-20 as non-template strand in
the presence of free ligand molecule. The concentrations of ligand are 0, 1 uM, 10 uM, 100 pM, 1 mM and 10 mM from
the lowest to the highest. It is clearly seen that no different patterns occur with variation of free ligand concentration.
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Figure S9. RNA primer elongation after 1 min reaction. The pol II transient pausing at 5fC site (the 11" position) is
strengthened by the HMA ligand modification. The major pausing sites on the L-C template are located at a couple of
base pairs downstream from the modified site (the 13" -15™ positions from 3” end).
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Figure S10. Procedures for construction of 5fC-included plasmid. The red C refers to the 5-formylcytosine site. The
modified plasmid was confirmed by sequencing.
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