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4B.Coding region SNPkcation and type

We have diagrammatically represented the coding region SNPs with respect to their location on the
SCN9Agene as well as their type: synonymonsssense, nonsense or frameshift (Figure 6).
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Figure6: Location and type of codin in tAENIAIene TheSCN9AJeneis drawn to scale.
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d truncation dahe protein.

minor allele frequen(®§AF) of over 10% is referred to as a common or a frequent
SNP. For a given gene the MAF of SNPs can vary across populations. These differences become
important in disease association and pharmacogenetic studies. We report variations in the minor
allelefrequencies of coding region SNPs in 8@\ 94ene across populations reported in the
HapMap studies. The DNA samples for the HapMap have come from a total of
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Figure 9 : Phylogramf SCN9Avaralogs
The human paralogs, and their percentage identity to human SEN9%a(ob@ine the BLAST
analyses) are shown in thieable 8 below %
A

Table 8:Blastp analysis of the pa

% ldentity (RefSeq
protein)

Isoform 3 ofSodiumchannel protein type Qg8 -
sodium channel, voltag@ated, type Il, C 7%
sodium channel, voltageated, type I, alp 75%
74%
72%

voltage-gated sodium channe 70%
70%

sodium channel, voltagg gated, 4
8. Protein family and
Sources of informati F mb T Interpro, PANTHERJniprot, MODBASEWISS

MODE| SUPERFAMI,

[
1 SCNO9A belongs tmltage gated sodium channellpha subunit family.

1 Itis a transmembrane multidomain protein with three types of domains: lon_transport
domain,Na_Transport_associated domain and DUF3451, a domain of unknown function.

Protein Name

Ss transmembrane protein belonging to the vegatgel potassium channels
superfamily. | Ipha subunit of the voltage gated sodium channel and functiongthating
sodium ion eability of excitable membranes. The sodium channel alpha subunits are large
transmembrane proteins containing 4 homologous transmembrane domains. These domains have
well characterized voltage sensors and pore regions. The fouathenassociate with the membrane

to form a sodium permeable pore. The sodium ions flow through these pores duringdpagation

of action potentiaMiriam et al. 2004).
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http://pfam.sanger.ac.uk/protein/Q15858
http://www.ensembl.org/Homo_sapiens/Transcript/Domains?db=core;g=ENSG00000169432;t=ENST00000409672
http://smart.embl-heidelberg.de/
http://www.ebi.ac.uk/interpro/ISearch?query=Q15858
http://www.pantherdb.org/panther/family.do?clsAccession=PTHR10037:SF28
http://www.uniprot.org/uniprot/Q15858
http://modbase.compbio.ucsf.edu/modbase-cgi/model_details.cgi?queryfile=1269948144_769&searchmode=default&displaymode=moddetail&seq_id=04bf273f8596fa97060beddb2a22fbd0MAMLESKK
http://swissmodel.expasy.org/repository/?pid=smr03&query_1_input=Q15858
http://swissmodel.expasy.org/repository/?pid=smr03&query_1_input=Q15858
http://supfam.org/SUPERFAMILY/cgi-bin/scop.cgi?ipid=81324
http://icb.med.cornell.edu/betas/rbde/
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Gene organization of SCN9A
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Figure 1: Gene organization of SCNTI he gene organization of SCN9A co ed of 27 exons is
depicted in the above diagram. Open boxes indicateauating regions, fi jndicate coding

exons. The gene is on the reverse strand.

Schematic representation of SCN9M

Extracellukar loops {
i i
! : ! ]
i
" 7
$ - . N e ¥ . \ N 5 _ ¥ R Transmembrane
H i Y P R e ': BB e : K L o L domains
/ ; / 0 3 e B : A
DI A& s pu ? * 1.1 pm / . I )\l Dprv /. i ;
[ | i} i | t
: [ H . | !
s L
i i $ i H Intracelfviar loops
3 . 3 ]
{ : .
\ i P
| ]
I |
i ' B i
i i !
i S !
i !
l E: ] §
§ 3 3 ¢ |
1 } i :
! 194 { i
i H :
{ \-3
L
il \j |
Amino-terminus | R | :
b |
§ 4 |
} | |
i : [}
* KEY !
l ? Pegests consisting of transmembirane I > veltage Semor(st doonaind | > pore
£ Darvalng 51 1o W - .
-
Y ¢
i
|
i
\
Carboxy terminus |

Figure 2: Protein domain organization of SCN2A;transmembrane domains organized as 4 internal
ion-transport domainDFDIV) each with 6 segments (S&) has been drawn using the RbDe tool.
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Table7: Mouse targeted mutansin Scn9a

Targeted MGI/Pubmed | Mutagenesis technique Phenotype

Mutation type | ID

(designation)

Intragenic MGI:3052623 Crossing SenRLINWith mice These animals showed increased

deletion (J:92442) ubiquitously expressing Cre removes

(Scn9atm1l.1Jnw| 15314237 exons 14 and 15. Southern blot confirme

(Nassar et recombination in mutants
al,2004)
Floxed MGI:3053097 | Exons 14 and 15 remain floxed after
(Scn9atmlinw )| (J:92442) Flp mediatecexcision of an FRflanked
15314237 neo in intron 15. Southern bl
(Nassar et recombination.
al,2004)
formalin, carragenan, complete
Freund's adjuvant, or nerve growth
ctor, were reduced or abolished.

Disruption MGI:3604573 | A bacterial lacZ Perinatal lethality. Mice exhibit

caused by (J:10167% significantly increased prepulse

insertion of inhibition compared to ageand
vector gendermatched wildtype controls.

(Scn9atmi1Dgen

Insetion (knock Compared to wiletype mice,

i homozygous Scn9a(N641Y/N641Y
amno acid substitution of tyrosine for knockin mice exhibit significantly
asparagine at position 641 (N641Y). A-s¢ reduced thresholds to electrically
excising neo cassette was inserted induced clonic and toniclonic
upstream of exon 11 and removes itself | seizures, and increased corneal
leaving a single loxP site. kindling acquisition rates.

5B. Methyl

n and acetylation
Sources of informatia: CpG Island Searcher (CpGil3RefGeneMethDB PubMeth
MethCancerDB

Diss et al (2008) repo845 nucleotide long CpG island (extending fr@®6 to +80)ranscription
start site.They highlight a specific region within tistsetch (-150 to +150) to be highly GC rich (74%).

MethyCancerDB and RefGealsoreport the presence of a CpG island
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http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=33045
http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=33045
http://www.informatics.jax.org/searches/reference.cgi?93431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15314237&dopt=Abstract
http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=33044
http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=33044
http://www.informatics.jax.org/searches/reference.cgi?93431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15314237&dopt=Abstract
http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=40130
http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=40130
http://www.informatics.jax.org/searches/reference.cgi?102744
http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=573475
http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=573475
http://www.informatics.jax.org/javawi2/servlet/WIFetch?page=alleleDetail&key=573475
http://www.informatics.jax.org/searches/reference.cgi?155211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19763161&dopt=Abstract
http://cpgislands.usc.edu/
http://refgene.com/gene/6335
http://www.methdb.de/
http://matrix.ugent.be/temp/TueJan191012582010_search3.html
http://www.methcancerdb.net/methcancerdb/methsearch.seam?cid=36116
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