


PX/T/NT

primer g%%g non-template
M template gg

Fig. S10. The FRET distributions of the RNA strand displacement substrates pX/T/NT, each
consisting of an RNA template (T) to which a complementary DNA primer (p) and RNA non-
template strand (NT) were simultaneously hybridized, with the Cy3 and CyS5 dyes flanking the
T/NT duplex region. Overlapping regions between the DNA primer and the RNA non-template
strand are colored in light grey and orange, respectively. We use the notation pX/T/NT to
represent a substrate whose primer has been extended by X nucleotides. Here X = 0, 4, and 10.

The FRET measurements were obtained in the absence of RT.
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Fig. S11. Structural dynamics of RNA displacement substrates in the presence of RT. RT and
dNTPs were added to the p4/T/NT substrate doubly labeled with Cy3 and Cy5. The primer
strand was chain-terminated to prevent extension. DNA and RNA strands are colored in black
and orange, respectively. Overlapping regions between the DNA primer and the RNA non-
template strand are colored in light grey and orange, respectively. The FRET histogram (blue
bars) shows two peaks at 0.3 and 0.6 and FRET time traces (not shown) reveal transitions
between the two states. The histogram agrees quantitatively with the one obtained for the
pO/T/NT substrate once dCTP, dGTP, dATP, and ddTTP were added to allow 4-nucleotide

extension of the p0 primer (red line). The latter histogram is also shown in Fig. 3B.
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Fig. S12. Comparison of normal and strand displacement synthesis. (A) Primer extension assays
for RNA-directed DNA synthesis (lanes 1-4), RNA strand displacement synthesis (lanes 5-9),
DNA-directed DNA synthesis (lanes 10-13), and DNA strand displacement synthesis (lanes 14-
18). The extended primer was monitored by Cy5 fluorescence. As shown in the gel, both RNA-
directed (lanes 1-4) and DNA-directed (lanes 10-13) DNA synthesis are highly efficient with
rapid accumulation of full length product. In the case of strand displacement synthesis, RT
supported limited RNA strand displacement synthesis, terminating predominantly after extension
of the primer by 5 nt (lanes 5-9). The exact termination site was sequence dependent (data not
shown). In contrast, the primer was fully extended during DNA strand displacement synthesis
(lanes 14-18). (B) Primer extension kinetics of DNA displacement synthesis measured by
ensemble gel electrophoresis (as shown in A) and single-molecule FRET (Fig. 5C). The fraction
of primers fully extended by RT was plotted as a function of time. Similar primer extension

kinetics were observed with the two methods.
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