Principal Component Analysis to evaluate the stability

1= r5§

OHRID,N.MACEDONIA

impact of protein mutations: the case of SARS-CoV2

K417T mutation

14th Central European Symposium on Pharmaceutical Technology - CESPT 2023

Done Stojanov ', Marija Glavas Dodov ?, Aleksandar Velinov', Martina Nestorovska®

"Faculty of Computer Science, Goce Delcev University of Stip, Krste Misirkov No.10-A P.O. Box 201, Stip 2000, N. Macedonia
ZFacu/ty of Pharmacy, Ss. Cyril and Methodius University in Skopje, Majka Tereza 4/, 1000 Skopje, N. Macedonia

The severe acute respiratory syndrome CoV-2 (SA

RS-CoV-2), which was initially iden

y. The intense escalation forced the WHO to decla
as

Purpose
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The purpose of this study was to examine and analyse the impact of K417T mutation upon SARS-CoV-2 S-protein/hACE2 complex

stability through the process of PCA analysis.
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Principal Component Analysis

dynamics software (Abraham et al,, 2015). We used simulation output files: xtc and tpr as ﬁ_ . P )
fundamentals of our analysis. We applied PCA (The Principal Component Analysis) to evalu- .'*5-_ :‘;Q

ate the stability impact of K417T S-protein mutation. PCA maps integral molecule move- ‘:’«

ments per frame into linear vectors of orthogonal values, called principal components: PCY, 4
°(C2, that stand for the largest uncorrelated movements in the trajectory. Plots of the princi- '

nal component values are used to evaluate molecule stability and detection of significant ~ PC1(m)

conformational shifts. Two Gromacs modules were used for the principal component analy- . M‘i}ysp_%mtem -

Sis: gmx covar and gmx anaeig. The projection of the first two principal components: PCT

Fig. 1. PCA plots: K417 wild-type system (blue scatter
plot) and T417 mutant complex (orange scatter plot).

and PC2 is plotted on Fig. 1.

Results and discussion
ots for K41/ (wild type system)

System R A O R A s X0 ' ! shows the two-dimensional PCA plots ype syste

K417 7 082582767 1 307230045 and T41/ (mutant complex). Data c?_|str bupon over the first prmapal
component PCT, represents most of the variance of molecule collective

1417 1.994043267 1.4426429 motion and is considered to be the most important factor when consid-
Table 1. PC1, PC2 standard deviation (nm) ering molecule stability. Narrow PC1 distribution stands for stable

molecule behavior (restricted global molecule motions), while the opposite stands for destabilizing impact (certain degree of flexibility in globa
molecule motions observed). Following PCA results (Fig. 1), K41/T mutation confers enhanced S-protein/hACE2 complex stability, given that PC
distribution shrinks in T41/ complex (orange scatter plot) relative to the wild type system (blue scatter plot). Apart from the visual examination of
the PCA results (Fig. 1), the same conclusion can be derived empirically, by the means of standard deviation of PC1 of K41/ and T41/ systems, Table

1. std. dev. PC1 T417=1.994043267 nm < std. dev. PC1 K41/=2.082582267 nm.

Conclusion

In this study, we have evaluated the stability impact of K41/T SARS-CoV-2 S-protein mutation. We have shown that the Principal Component
Analysis, which is a dimensionality reduction technigue, can be successtully applied for that purpose. Although we computed/plotted the first two
principal components: PCTand PC2, the first principal component PCT, models the most of the molecule uncorrelated movements and therefore
s suitable for examining the overall molecule stability due to induced mutations. Our in silico experimental results, showed that K41/T substitution
confers stabilizing effect upon SARS-CoV-2 S-protein/nACEZ2 complex.
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