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2020.4.17 FMO data for COVID-19 related proteins have been released on Apr 17, 2020. here.

Category

ﬁlews: FMO data for

COVID-19(69)
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| Nsp9 RNA binding protein(4)
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| RNA dependent RNA Search Sample
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COVID-19 related pr
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I Nucleocapsid protein(4) UniProt ID Search: P03372 Set .‘«al_le Of Input
L Other SARS-CoV-2(6) Keyword Search(Target): Estrogen receptor alpha Set Value Of Input

Keyword Search(Ligand): NHI Set Value Of Input
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MP2.5 AT —VU O HEE

Scaled MP3 Non-Covalent Interaction Energies Agree
Closely with Accurate CCSD(T) Benchmark Data

Michal Pitondk,™ Pavel Neogrady,® Jifi Cerny,

Scaled MP3 interaction energies calculated as a sum of MP2/CBS
(complete basis set limit) interaction energies and scaled third-
order energy contributions obtained in small or medium size
basis sets agree very closely with the estimated CCSD(T)/CBS in-
teraction energies for the 22 H-bonded, dispersion-controlled and
mixed non-covalent complexes from the S22 data set. Perfor-
mance of this so-called MP2.5 (third-order scaling factor of 0.5)
method has also been tested for 33 nucleic acid base pairs and
two stacked conformers of porphine dimer. In all the test cases,
performance of the MP2.5 method was shown to be superior to

- [a]

Stefan Grimme,* and Pavel Hobza*"®

Chem.Phys.Chem. 10 (2009) 282

the scaled spin-component MP2 based methods, e.g. SCS-MP2,
SCSN-MP2 and SCS(MI)-MP2. In particular, a very balanced treat-
ment of hydrogen-bonded compared to stacked complexes is
achieved with MP2.5. The main advantage of the approach is
that it employs only a single empirical parameter and is thus
biased by two rigorously defined, asymptotically correct ab-initio
methods, MP2 and MP3. The method is proposed as an accurate
but computationally feasible alternative to CCSD(T) for the com-
putation of the properties of various kinds of non-covalently
bound systems.

E(MP2.5) = E(MP2) + 0.5 E©"(MP3)

E(MP2.5/large basis) = E(MP2/large basis)
+ AE(MP2.5-MP2/small basis)
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- 7K ~95.9
Physical Chemistry Chemical Physics E+ _4 1 2 - 6 i 1 5 '3 kcal/mOI

rsc/pcep 7 ('245.0*8.3)

B2
T3/ -376.9

7K -29.3
&t -406.2 = 14.0 kcal/mol

(-249.048.4)

ER{L3
T7I/E  -307.7

7K -46.8
£+ -354.5 + 14.0 kcal/mol

A (-213.6.18.0)
ER{L4
T/ -384.2

‘ 7K -32.3
5 -416.4 £ 12.9 kcal/mol

(-250.6.£7.7)
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Application of singular value decomposition to the inter-fragment N
interaction energy analysis for ligand screening iy
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ABSTRACT

We evaluated the binding affinity between p38 MAP kinase and various inhibitors through use of the
fragment molecular orbital (FMO) method at MP2/6-31G* level in comparison to experimental values
of half maximal inhibitory concentration (ICsg). Initially, the calculated results of the FMO-IFIE (inter-
fragment interaction energy) sums for 60 complex structures registered in the Protein Data Bank were
not well correlated with the 1Csq activity data. Therefore, we performed the singular value decomposition
(SVD) for the calculated results of the IFIE matrix (amino acid residues = various ligands) to improve the
correlation and determine the cause of the initial poor results. In SVD, the original matrix is divided into
multiple vectors that are orthogonal to each other. Through this method, we improved the correlation by
removing some particular vectors that involved noise components and impaired the correlation. In addi-
tion, the correlation between the 1C;, and FMO-IFIE for 22 complex structures of estrogen receptor o
(ERot) was also improved in this way. We analyzed the amino acid residues of receptors that were mainly
involved in the removed vectors and found an overestimation of the strength of the hydrogen bond
between glutamic acid and the ligand.

@ 2018 Elsevier B.V. All rights reserved.
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