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NMR hydrogen exchange study of miR156:miR156* duplexes
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Abstract RNAs exhibit distinct structural and
dynamic features required for proper function. The
hydrogen-bonded imino protons of RNAs are a probe
of the conformational transition and dynamic feature.
MicroRNAs originate from primary transcripts
containing hairpin structures. The levels of mature
miR156 influence the flowering time of plants. To
understand the molecular mechanism of biological
function of miR156:miR156* duplex, we performed
hydrogen exchange study on the model RNAs
mimicking two phenotypes of miR156:miR156%*,
miR156a:miR156a* (m-miR156a) and
miR156g:miR156g* (m-miR156g) duplexes. This
study found that the internal bulge of m-miR156a
destabilized the neighboring base-pairs, whereas the
bulge structure of m-miR156g did not affect the
thermal stabilities of the neighboring base-pairs.
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FigRure 1. Secondary structures of SA) pri-miR156a and (B) pri-miR156g. Mature miR156 and
miR156a*/miR156g* sequences are highlighted in gold and cyan, respectively. Green vertical arrows indicate
the cleavage sites of pri-miR156a and pri-miR156g by DCL1. Secondary structures of model RNAs, (C) m-
miR156a and (D) m-miR156g, mimicking the miR156a:miR156a* and miR1569:miR156g* duplexes,

respectively.
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Figure 2. 1D imino proton spectra of the water
magnetization transfer experiments for the m-
miR156a geft) and m-miR156g (right) in 90%
H>0/10% D0 solution containing 10 mM sodium
phosphate (pH 6.0) and 100 mM NaCl at 5 °C. The
delay times between the selective water inversion
and acquisition pulse are indicated on the left of
spectra.
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Tabe 1. é/drogen exchange rate constants (kex, ) of the imino protons of the m-miR156a and m-miR156g

determined at 5, 15 and 25 °C.
Base-pair | imino 5.°C - 15°C - - 25°C -
m-miR156g | m-miR156a | m-miR156g | m-miR156a | m-miR156g
G2-C29 G2 n.d. n.d. n.d. n.d. n.d.
A3-U28 u28 n.d. 18.8+0.6° 31.841.3 69.8+4.0 67.7£1.3
C4-G27 G27 n.d. n.d. 1.0+0.2 2.740.1 2.3£0.7
A5-U26 u26 0.840.1 5.840.2 2.440.1 13.0+0.2 5.3#0.1
G6-C25 G6 0.540.1 2.840.6 1.140.1 3.0+0.2 1.940.1
A7-U24 U24 0.540.1 n.d. 1.540.1 n.d. 3.340.1
A8-U23 U23 0.840.1 n.d. 2.540.1 n.d. 5.740.1
G9-C22 G9 0.540.1 3.140.6 1.140.1 3.9+0.2 1.3+0.5
A10-U21 uz21 0.540.1 2.940.3 1.6+0.1 4.540.4 3.740.1
G11-C20 Gl11 0.640.1 5.5£1.0 n.d. 8.5+0.3 1.0+04
Al12-U19 u19 0.640.1 3.040.3 1.6+0.1 6.6+0.2 4.040.1
G13C18- G13 0.440.1 5.840.5 0.940.1 6.3+0.2 1.840.1
U14 42.2+0.3 49.0+1.4 123+3 123+6 n.d.
G17 5.240.1 n.d. 22.240.1 n.d. 74.740.5

n.d.: not determined.
bError represents curve fitting errors during the determination of kex from WMT data.
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