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Nearest Neighbor (NN) Model
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® Secondary structures can be decomposed into loops formed by adjacent pairs
® A free energy contribution is assigned to each loop
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Virtually no energy parameters for modified bases
(I, ¥, m6A, D, 7DA, and P)!
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Thermodynamic cycle from Transformato?

® Construction of an alchemical path
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Thermodynamic cycle from Transformato?
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® Construction of an alchemical path
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MD  Lit [ diff )
ggggg 2.72 220 | 0.52
ggggg 310 230 | 0.80
g{}ggg 2.02 260 [-0.58
ggggg 173 1.90 |-0.17
R 353  3.00 | 053
ggggg 220 2.00 | 0.20
gﬁggg 1.64 2.60 |—0.96
ggggg 264 270 |[-0.06
Ghoas 0.78 1.80 |-1.02
ggggg 279 270 | 0.09)

GC- GU

RMSE = 0.70
std MD = 0.24
std Lit = 0.14



Modifications
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Enreﬂ predictions GC - IC

MD Lt [ diff

gggéggg 241 205 | 0.36

gggéggg 244 219 | 0.25

G | an [ oo T .
GCUTUGC = =

GEAchcs 243 232 | 0.11 {Nr y /N—H-»-N>/_\> {hr y /N—H-~»N>/_\>
et e | 239 190 | 049 = pam =" %N&
gevicec | 232 265 |-0.33 O > ©
gggéggg 2.63 221 | 042

gg{}éggg 1.84 204 [-0.20

ggﬁéggg 2.08 1.60 | 0.48 RMSE = 0.47

geptluse 1 168 171 [-003 std M_D =0.23

GECIAGC | 229 176 | 0.53 std Lit = 0.55

geaivec | 1o7 186 | 011

ggg&’gg 243 172 | o071
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Energy predictions GU - IU

MD  Lit [ diff
GCCTAGC —
coovuee | 094 236 |-142
GCCICGC
coovece | 127 210 |-0s83 )
GCUIGGC Gu U
conveca | 133 225|092 \ o
GCUICGC _ N 0---H—N
convece | 134 284 |-150 ~ g >_N> S IVAR
GCGIGGC | 157 104 | 0.53 v e d N T
CGCUCCG : ' ' L = {N 7 \N—h-o M
GCCTUGC _ _/
Coouace | 095 153 |-0.58 N
GCUTUGC _
convace | 18 227 |-1.09
GCGTAGC
coouvee | 165 189 |-0.24
GCGICGC _ _
cocvece | 160 163 |-0.03 RMSE = 0.85
GCGIUGC | 149 106 | 0.36 std MD = 0.23
CGCUACG :
GCATAGC 155 192 |-037 std Lit = 0.56
cauuuce : : :
GCATUGC
covuace | 133 109 | 0.24
GCAIGGC _
covvece | 098 107 |-0.09 6




Experimental NN AGsy (kcal/mol)

Energy parameters Inosine

1.0 - -
e AIUC
051 6Icc S
CIGC g
UTAC P
007 o ACUI
GCCI A
05| e CCGI e ¥
UCAT e
_10l e AW e e
GICU e
sl ® cIou
UtAu S e S
avr
—2.0 GUCT /7 P P //’
e eI e
25 WAL /7
501" ,,/ //
LT

335 30 35 30 -15 —1lo =5 0o
Predicted NN AGs7 (kcal/mol)

05

1.0

RMSE = 0.48
IC RMSE = 0.37
IlU RMSE = 0.58



Common Core U to ¥
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Ongoing Work

® |mplementation for the Amber forcefield instead of Charmm
® Analysis of the common core

® Base pair distances
® Energy differences between the two CC states

® Construction of the common core



Conclusion and Outlooks

Promising results with Inosine
New NN parameters predicted for I @ C and ] ¢ U next to G e U

Pipeline for NN parameters with modifications

Not only stacking base pairs, but also larger loops
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Base pair distances GC - GU

| w~D Lit diff
GAUGC
gavec 0.78 1.80 ~1.02
GGUCC
gavee 2.79 2.70 0.09
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