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ABSTRACT

Introduction: Tertiary (3D) structure determination using X-ray diffraction crystallography is a
time consuming method, needs special facilities and expert operators. 3D structure determination by
bioinformatics software is worth in experimental research, especially for drug discovery purposes
and evolutionary relationships. Using computational biology software and databases, we have
determined probable 3D structure of human voltage-gated sodium ion channels (VGSCs) and
their developmental associations. Materials and Methods: Amino acid sequences of VGSCs
were obtained from Uniprot and used to predict their 3D structure using SWISS-MODEL server
and by its definitive algorithm for protein basic local alignment search tool (BLAST)-(followed
by visualization using Molegro Virtual Viewer software). Phylogenic tree was plotted using Mega
5 application for VGSCs sequences. VGSCs interactions were determined by String-db server.
Results: According to the Neuron data-base, there are 9 types of human VGSCs named SCN1A-
5A and SCN8A-11A. SWISS-MODEL software was just only able to predict some domains of
VGSCs with high identity percentages. The identity percentages were variable for each VGSC and
varied from 16.57% (SCN4A) to 100% (SCN2A, SCN5A). Blast results and drawing phylogenetic

Key words:

1. Protein Structure
i Tertiary
protein sequences. Conclusion: In most cases, modeling using SWISS-MODEL is not enough | 2. Computational
i Biology
3. Sodium Channels

trees practice showed that animals, such as chimpanzee, gibbon, and gorilla have the most similar

decisive for prediction of protein 3D structure. Thus, we propose that researchers use mentioned
animals for experiments of VGSCs, characterized structures for bioinformatics and drug designing 4. Phylogeny

surveys. In this case, the results of animal trials could be generalized to human more precisely.
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sp|P08104|SCN3A_RAT Sodium channel protein type 3 subunit alpha OSRattus norvegicus GNScn3a PE1 SV1
trA2ASI5|A2ASI5_MOUSE Protein Scn3a OSMus musculus GNScn3a PE3 SV1

tr|G1T4K1|G1T4K1_RABIT Uncharacterized protein OSOryctolagus cuniculus GNSCN3A PE3 SV1
sp|QINY46|SCN3A_HUMAN Sodium channel protein type 3 subunit alpha OSHomo sapiens GNSCN3A PE1 SV2
tr|H2RAZ9|H2RAZ9_PANTR Uncharacterized protein OSPan troglodytes GNSCN3A PE3 SV1
trlF7A8X1|F7A8X1_MACMU Uncharacterized protein OSMacaca mulatta GNSCN9A PE3 SV1
sp|008562|SCNOA_RAT Sodium channel protein type 9 subunit alpha OSRattus norvegicus GNScn9a PE1 SV1
sp|Q15858|SCN9A_HUMAN Sodium channel protein type 9 subunit alpha OSHomo sapiens GNSCN9A PE1 SV3
trH2QIX3|H2QIX3_PANTR Uncharacterized protein OSPan troglodytes GNSCNOA PE3 SV1
tr|G7PIB6|G7PIB6_MACFA Sodium channel protein type VIIl subunit alpha OSMacaca fascicularis GNEGM_03244 PE3 SV1
tr|G1TJHI|G1TIHO_RABIT Uncharacterized protein OSOryctolagus cuniculus GNSCN8A PE3 SV2
sp|O88420|SCNBA_RAT Sodium channel protein type 8 subunit alpha OSRattus norvegicus GNScn8a PE1 SV1
tr|F7D6H8|F7D6H8_MOUSE Sodium channel protein type 8 subunit alpha OSMus musculus GNScn8a PE3 SV2
sp|Q9UQDO|SCN8A_HUMAN Sodium channel protein type 8 subunit alpha OSHomo sapiens GNSCN8A PE1 SV1
tr[G3R1C4|G3R1C4_GORGO Uncharacterized protein OSGorilla gorilla gorilla GN101145382 PE3 SV1
sp|Q62968|SCNAA_RAT Sodium channel protein type 10 subunit alpha OSRattus nornegicus GNScn10a PE1 SV1
sp|Q6QIY3|SCNAA_MOUSE Sodium channel protein type 10 subunit alpha OSMus musculus GNScn10a PE1 SV2
tr[G3QUB0|G3QUBO_GORGO Uncharacterized protein OSGorilla gorilla gorilla GN101151266 PE3 SV1
trG7NYJ9|G7NYJ9_MACFA Putative uncharacterized protein OSMacaca fascicularis GNEGM_10783 PE3 SV1
sp|Q9Y5Y9ISCNAA_HUMAN Sodium channel protein type 10 subunit alpha OSHomo sapiens GNSCN10A PE1 SV2
trH2R1N2|H2R1N2_PANTR Uncharacterized protein OSPan troglodytes GNSCN10A PE3 SV1
tr{G1SFBO|G1SFBO_RABIT Uncharacterized protein OSOryctolagus cuniculus GNSCN11A PE3 SV2
sp|QOUI33|SCNBA_HUMAN Sodium channel protein type 11 subunit alpha OSHomo sapiens GNSCN11A PE1 SV2
tr|G3QUM3|G3QUM3_GORGO Uncharacterized protein OSGorilla gorilla gorilla GN101151884 PE3 SV1
trH2QMB6|H2QMB6_PANTR Uncharacterized protein OSPan troglodytes GNSCN11A PE4 SV1
sp|088457|SCNBA_RAT Sodium channel protein type 11 subunit alpha OSRattus norvegicus GNScn11a PE1 SV1
sp|Q99250|SCN2A_HUMAN Sodium channel protein type 2 subunit alpha OSHomo sapiens GNSCN2A PE1 SV3
tr|H2R6F6|H2R6F6_PANTR Uncharacterized protein OSPan troglodytes GNSCN2A PE3 SV1
tr|G3SJ57|G3SJ57_GORGO Uncharacterized protein OSGorilla gorilla gorilla GN101147064 PE3 SV1
sp|P04775|SCN2A_RAT Sodium channel protein type 2 subunit alpha OSRattus norvegicus GNScn2a PE1 SV1
tr[B1AWNG|B1AWN6E_MOUSE Protein Scn2al OSMus musculus GNScn2a1 PE3 SV1
tr|G1U7U1|G1U7U1_RABIT Uncharacterized protein OSOryctolagus cuniculus GNSCN2A PE3 SV1
tr[G3RBO5|G3RB05_GORGO Uncharacterized protein OSGorilla gorilla gorilla GN101149930 PE3 SV1
sp|Q14524|SCN5A_HUMAN Sodium channel protein type 5 subunit alpha OSHomo sapiens GNSCN5A PE1 SV2
trH2QMB5|H2QMB5_PANTR Uncharacterized protein OSPan troglodytes GNSCN5A PE3 SV1
tr[G7NYKO|G7NYKO_MACFA Putative uncharacterized protein OSMacaca fascicularis GNEGM_10784 PE3 SV1
tr[ABN7T7|ABN7T7_RAT Voltage-gated sodium channel type V alpha subunit OSRattus norvegicus PE2 SV1
tr|K3W4N7|K3W4N7_MOUSE Sodium channel protein type 5 subunit alpha OSMus musculus GNScn5a PE3 SV1
sp|P15390|SCN4A_RAT Sodium channel protein type 4 subunit alpha OSRattus norvegicus GNScn4a PE2 SV1
sp|Q9ERGO|SCN4A_MOUSE Sodium channel protein type 4 subunit alpha OSMus musculus GNScn4a PE2 SV1
tr|G1SLLO|G1SLLO_RABIT Uncharacterized protein OSOryctolagus cuniculus GNSCN4A PE3 SV1
trH2QDN9JH2QDN9_PANTR Uncharacterized protein OSPan troglodytes GNSCN4A PE3 SV1
sp|P35499|SCN4A_HUMAN Sodium channel protein type 4 subunit alpha OSHomo sapiens GNSCN4A PE1 SV4
tr[G3RIY5|G3RIY5_GORGO Uncharacterized protein OSGorilla gorilla gorilla GN101129656 PE3 SV1
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