CONFORMATIONAL HETEROGENEITY OF UCAAUC RNA
OLIGONUCLOTIDE FROM MOLECULAR DYNAMICS
SIMULATIONS, SAXS, AND NMR EXPERIMENTS

CHRISTINA BERGONZO (1), ALEXANDER GRISHAEV (1), AND SANDRO BOTTARO (2,3)

(1) National Institute of Standards and Technology and Institute for Bioscience and
Biotechnology Research, 9600 Gudelsky Drive, Rockville, MD 20850, USA

(2) Structural Biology and NMR Laboratory. Department of Biology, University of
Copenhagen. Ole Maalges Vej 5, DK-2200 Copenhagen N, Denmark

(3) Department of Biomedical Sciences, Humanitas University. Via Rita Levi Mon-
talcini, 20090, Pieve Emanuele, Italy

SUPPORTING INFORMATION



2 CHRISTINA BERGONZO (1), ALEXANDER GRISHAEV (1), AND SANDRO BOTTARO (2,3)

0.06— T T T T 7 T T T T T T T T T T T ]
0.05 —+ -+ -
- PC1 + PpCc2 + pPC3 -
0.04 —+ -+ ! -
0.03|- f\ -+ / \ € | ' _
0.02- / —+ -+ {3 -
c + + ! 1
Loo1- / -+ -+ ’ \.\ =
g [ T +. 4 1
3 o J"= | I | I 1Y 4 | I J_/I | : | } | ‘,-nl. + | IO T T N S
g. i I I | | I __j I I I | 1-40 20 0 20 40 60
o - i _
095 pca 1 pcs 1 |pc1 | 19.29%
oo ; T 7 |pc2 | 1437%
0.03( ' —+ -
[ : il ™ 1 |pc3 | 12.00%
0.02- I - o -
I [ il ] 1 |pca 8.91%
oot /J A 1 \ 1 |pcs 8.14%
[ TN IV . VI .

40 20 0 20 40 6040 20 O 20 40
Projection

o
(=]

SI1: Principal component analysis of two independent MD simulations using the FFLJbb
force field.
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SI2: Cluster populations of two independent MD simulations using the FFLJbb force
field.
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SI3: FARFAR2 cluster analysis. Clustering was performed as described in the Methods
section, using kmeans clustering based on heavy atom RMSD to all residues. The top
six out of ten clusters’ representative structures are shown, representing 24.3 %, 21.5 %,
21.5 %, 14.7 %, 5.9 %, and 5.3 % of the ensemble. Residues are colored by rainbow from
Ul in purple to C6 in red.
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SI4: Experimental versus calculated NOE from FFLJbb ensemble. Values from run 1
and run 2 are reported. The dashed line indicates the diagonal.



6 CHRISTINA BERGONZO (1), ALEXANDER GRISHAEV (1), AND SANDRO BOTTARO (2,3)

RUN 1
5 7/
® FFLbb+NMR e
# FFLbb //
- 2 s
/7
4
d
4
7/
4
/7
41 e
—_— 7/
= e
o} s/
=z ' ! 4
'g =':.—_,’
a
= //
31 e
4
_—#/.—
4
d
4
4
d
4
7/
2 r r
2 3 4 5
EXP ambNOE [A]
RUN 2
5 7/
® FFLJbb+NMR e
= FFLbb //
d
/7
-_—l
° 7
4
/7
41 e
—_— 7/
= e
e —a—a
=z 4
£ —e
o
= //
31 e
__—.:"gz'i._
4
d
4
4
d
4
7/
2 r r
2 3 4 5

EXP ambNOE [A]

SI5 Experimental versus calculated ambiguous NOE from FFLJbb ensemble. Values
from run 1 and run 2 are reported. The dashed line indicates the diagonal.
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SI6 Experimental versus calculated unobserved NOE from FFLJbb ensemble. Values
from run 1 and run 2 are reported. Points below the diagonal, shown as a dashed line,

are uNOE violations.
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SI7 Experimental versus calculated 3J scalar couplings from FFLJbb ensemble. Values
from run 1 and run 2 are reported. The dashed line indicates the diagonal.
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SI8 Experimental versus calculated chemical shifts from FFLJbb ensemble. Values from
run 1 and run 2 are reported. The dashed line indicates the diagonal.
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SI9 x? values as a function of the regularization parameter 6. In the left column, only
NMR data are used for reweighting, but not SAXS. In the right column, SAXS data is
used for reweighting, but not NMR data. The behavior for all three methods and for
both replicates is reported.



