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Figure S1: Coordinate variations (relative to the initial coordinates) of all the 38 Mg?* ions in tRNA-water-ion solution system
during a 200 ns MD simulation. Small coordinate variation indicates Mg2™ ion binding to the tRNA surface.
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Figure S2: Coordinate variations (relative to the initial coordinates) of all 18 Mg?* ions in mRNA-water-ion solution system
during 200 ns MD simulation. Small coordinate variation indicates Mg?* ion binding to the mRNA surface.
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Figure S3: Coordinate variations of all the 12 Mg?* ions in the BWYV RNA-water-ion solution system during the 200 ns MD
simulation. Small coordinate variation indicates Mg?* ion binding to the BWYV RNA surface.
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Figure S4: Relationship between the hydration free energy AGpyq and 1/Ro_ py42+ values of mRNA structure. The gray line
is fitted by equation: AGpyq =-0.67/Ro_ ps42+-407.41.
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Figure S5: Relationship between the hydration free energy AG),q and 1/ Ro_pr42+ values of BWYV RNA structure. The gray
line is fitted by equation: AGy,yq = -0.67/Rp_ prg2+-407.26.
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Figure S6: Relationship between 1/R¢_ 742+ values and hydration ratio (HR) of mRNA structure. The gray line is fitted by
equation: 1/Ro_prg2+ =-15.74Dpyq+16.17.

10 ' T v T v T T T v T v T
o
8- _
A\ Q5°
°< 6 ° o
. o oO<D .
a g
(@)] 4_ OOCDSQO i
= S o
e RS &
g 21 O% 0%0 1
h v 1 ) 1
0- oo

04 05 06 07 08 09 10 1.1
HR

Figure S7: Relationship between 1/ R _ 742+ values and hydration ratio (HR) of BWYV RNA structure. The gray line is fitted
by equation: 1/Rp_ pr42+ = -14.62 Dy q+15.18.



