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INTRODUCTION

The individual host susceptibility to coronavirus
disease 2019 (COVID-19) can be attributed in part to
single nucleotide polymorphisms (SNPs), which may be
in exonic sites of the genome. The objective of this
work was to analyze, in silico, the functional and
structural impact of exonic SNPs related in the
literature to susceptibility to COVID-19.

METHODS

Literature data were retrieved from PubMed and
Science Direct in relation to COVID-19-risk associated
SNPs and a separate analysis was performed between
synonyms (sSNP) and non-synonymous (nsSNP). To
characterize the sSNPs, the following predictions were
made: effects on mMRNA structure (with RNAfold;
CycleFold; Kinefold); splicing effects on mRNA (MaxEnt
Scan; Ex Skip); effects on miRNA binding (TargetScan
Score). Regarding nsSNPs, the following were
performed: functional analysis of protein damage (with
SIFT, PolyPhen 2, PhD-SNP, SNPs & GO, Predict SNP 2).
After passing pathogenicity criteria, 8 nsSNPs were
selected to predict their impacts on stability (CUPSAT),
functionality and residual evolution (MutPred,
ConSurf).

RESULTS

The functional and structural effects of sSNPs
associated with the higher risk of COVID-19
are described in Table 1.
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*Frequency of existing variant in 1000 Genomes combined population.

The functional effects of nsSNPs associated with higher

COVID-19 risk are described in Table 2.
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The structural effects of nsSNPs associated with higher COVID-19
risk are described in Table 3.

Predicted
Gene SNP ID Stability 5SS Element Torsion AAG
(kcal/mol)
IFIHI rs1990760 Stabilising Helix Unfavourable 0.47
NOS3 rs1799983 Stabilising O er (UMS, G favourable 0.28
= coils, etc.)
IL-6R 12228145 Destabilising e (turns, Favourable 057
= coils, etc.)
TYK? 1334536443 Stabilising Helix Favourable 5.09
EFNA4 15114301457  Destabilising O oner (turns, Favourable 127
= coils, ete.)
PLSCRI rs343320 Destabilising Sheet Favourable -3.16
IFNAIO 1328368148 Destabilising Helix Unfavourable -2.19
SLC22431 15117169628 Stabilising Helix Favourable 0.88
P2RX7 rs208294 Destabilising Sheet Unfavourable -2.47
TLR7 rs1 79008 Destabilising Helix Unfavourable -0.87
IFNLI rs30461 Destabilising e (turns, Favourable _1.64
= coils, etc.)
DDX58 rs10813831 Destabilising Helix Unfavourable -1.51

The structural patterns in relation to the molecular alterations
and conservation of the nsSNPs associated with a higher risk of
COVID-19 are described in Table 4.
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ConSurf Conservation
Gene SNPID PROSITE and Molecular Mechanisms Profile
ELM Motifs i i
TYK? rs34536443 None None mgmg;;?;‘;;"ig;jfﬁ“'ﬂ=
ELME000133, Highly conzerved, buried
EFNA4 rz114301457 ELMEQDIZ49, Altered Transmembrane protein s - i i d ;
PS01700 structural residue
PLSCRI rs343320 None None mgmﬁ;&ﬁ‘;;"ig&s‘ﬁ“*d=
— _ cn Altered Metal binding; Altered Ordered Highly conserved, buried,
IFNAIO rs28368148 PS00252 interface: Loss of Allosteric site at W164 structural residue
ELMEQ00149,
SLC22431  rs117169628 %i&ggggg? Altered Transmembrane protein; Gain of Helix Pﬁgmg;&?gﬁ;fg;iﬁ““‘i
PS00008
Altered Transmembrane protein; Altered Metal
: binding; Loss of Strand; Gain of Disulfide Average conserved, exposed
RXT =280 S - = :
PIRY rs208204 None linkage at C152; Loss of Proteolvtic cleavage at residue.
E151; Gain of GPI-anchor amidation at N158
TLRY rz170008 MNone MNone Variable, exposed residue.
DDX58 r310813831 MNone MNone Variable, exposed residue.

CONCLUSIONS

A total of 9 exonic SNPs (1 sSNP and 8 nsSNPs) were
indicated here as potential candidates for further in
vivo studies for COVID-19, as they may alter protein
stability, interactions, and functional motifs that may
be associated with antiviral response pathways.
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