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Supplementary Figure S1: Imino proton region of a 1H,'H-NOESY spectrum showing the imino-
imino proton connectivities in the A-helical elements P1 (red), P2 (green) and P3 (blue). The
NOE mixing time was 80 ms. The NOESY spectrum was recorded at 283 K on a 950 MHz

spectrometer.
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Supplementary Figure S2: HNN-COSY spectra [1] of A, uniformly 15N-labelled mfl-aptamer RNA
in complex with unlabelled 2’-dG. The loop-residues forming the WC-base pairs in the loop-loop
interaction, G37-C61 and G38-C60, are assigned. B, 1°N-cytidine-labelled mfl-aptamer RNA in
complex with 15N-labelled 2’-dG. The hydrogen bond formed by WC base-pairing of 2’-dG to C74
is detected as a 2’-dG NH-C74 N3 cross signal. C, 15N-adeine/uridine-labelled mfl-aptamer RNA
bound to 15N-labelled 2’-dG. The non-canonical H-bond formed between U33 NH and A64 N7 is

indicated by a red line. The spectrum was recorded at 283 K on a 600 MHz spectrometer.
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Supplementary Figure S3: left: base-triple observed for the xpt-aptamer, formed by A23, G46
and C53; right: The G24 imino proton of the mfl-aptamer shows NOE cross signals to the G46
imino proton, the C53 amino protons as well as to the U45 imino proton which, together with
G25, constitutes the basal base pair of P2 (NOE contacts indicated by dashed blue arrows).
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Supplementary Figure S4: HNCO-spectrum [2-4] of the mfl-aptamer/2’-dG complex showing the
C2 carbonyl shifts if the uridine residues and the C6 carbonyl shifts of the guanosine residues.
Non-Watson-Crick like carbonyl shifts are observed for U66, U56 (wobble), U33 (Hoogsteen)
and U45 (wobble); and for G25 (wobble) and G70 (wobble). The spectrum was recorded at
283 Kon a 600 MHz spectrometer.
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Supplementary Figure S5: Model of the loop-loop interaction based on the heavy-atom
coordinates of the xpt-aptamer-guanine complex [5] (PDB ID: 1Y27). Single-Nucleotide
substitutions in loop L2 (G32A, A33U, U34A) were performed with Discovery Studio Visualizer
3.0 (Accelrys) and no further refinement was applied. Of loop L3, only C60, C61 and A66
(corresponding to A65 in the mfl-aptamer) are shown. The 2 conserved WC-base pairs (G37-
C61, G38-C60) are shown in blue, the L3 closing base pair A59-(U67 in the xpt-aptamer) is
shown in grey, the Hoogsteen base pair U33A65 (A33-A66 in the xpt-aptamer) are shown in
purple and A35, which shows an NOE of its H2 proton to the G37 imino proton is shown in light
blue. Distances observable as NOEs for the mfl-aptamer are indicated by yellow dashed lines.
The three distances around the WC-base pairs are all reasonably possible in this crude structural
model: U67 NH-G38 NH ~ 4.1 A; G38 NH-G37 NH ~ 3.6 A; G37 NH-A35 H2 ~ 3.8 A. The distance
between the U33 NH and the A65 H8 (~ 5.6 A) is larger in this model than one would expect
from the strong NOE, but this is very likely due to the fact that the atom coordinates of the xpt-

aptamer are used for this model.
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