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Table 1 Sequences of primers used for the amplification of Navl.5 channel in human or rat brain
Primers Forward Reverse Length/bp
El 5" GGCAACGTGAGGAGAGCCTGT 3’ 5" AGGTCCAGGGGATTCCCAGACCA 3’ 959
E2 5" AAAACTAGGCAATTTGTCGG 3’ 5" CGATGAGGGCAAAGACG 3’ 174
E3 5" TCTCAGCCTTACGCACCTT 3’ 5" GCCTCCACGGAACCATT 3’ 244
E4 5" CCCTTCCACCCAGTTCG 3’ 5" TGCCCAGGTCCACAAAT 3’ 294
E5 5" GCCAACCGTGAAAAGATG 3’ 5" CCAGGATAGAGCCACCAAT 3’ 701

E1l: Amplification of gene sequences including exon6A in human and rat brain. E2: Amplification of exon6A in human and rat brain.
E3: Amplification of exon6 in human brain. E4: Amplification of exon6 in rat brain and other tissues. ES: Primer for B-actin in rat

tissues.
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Fig. 1 Expressions of exon6A and exon6 in human and rat
brain

M: Marker. /: Human brain, using primer E2. 2: Rat brain, using primer

E2. 3: Human brain, no expression of exon6 using primer E3. 4: Rat

brain, no expression of exon6 using primer E4. 5: Human brain, using

primer El. 6: Rat brain, using primer E1.

GrATGTAT CAha i ATATARSACT AGECAAT TTGT OGECTCT TOGAACT T T CAGAST OCTGAGAG T TAAAAATTATTTCAGITAT CCCAG

Human
€xXOon6A

Exon6A/6:

hB  GTATGTATCAGAAAATATAAAACTAGGCAATTTGTCGGCTCTTCGAACATTCAGAGTCCTGAGAGCTCTAAAAACTATTTCAGTTATCCCAG
hNBR1 GTATGTATCAGAAAATATAAAACTAGGCAATTTGTCGGCTCTTCGAACTTTCAGAGTCCTGAGAGCTCTAAAAACTATTTCAGTTATCCCAG
mB GTATGTATCAGAAAATATAAAACTAGGCAATTTGTCGGCTCTTCGAACTTTCAGAGTCCTGAGAGCTCTAAAAACTATTTCAGTTATCCCAG
hHI ATACACAACTGAATTTGTGGACCTGGGCAATGTCTCAGCCTTACGCACCTTCCGAGTCCTCCGGGCCCTGAAAACTATATCAGTCATTTCAG

S3 sS4
hB a.a 2 [YVSENIKLGNISALRTFRVLRALKTISVID
hNBR1a.a 2 [YVSENIKLGNISALRTFRVLRALKTISVIP
mBa.a 2 [YVSENIKLGNLSALRTFRVLRALKTISVID|
hHla.a 2 [YTTEFVDLGNVSALRTFRVLRALKTISVIY
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Fig. 2 Gene sequences of exon6A and exon6 and their encoding amino acid sequences
| : The different base pair between human exon6A and RAT exon6A. hB: cDNA encoding the a subunit of the Nav1.5 in human brain. mB:
c¢DNA encoding the a subunit of the Navl.5 in rat brain. hH1: ¢cDNA encoding the o subunit of the Nav1l.5 in human heart. ANBR1: ¢cDNA

encoding the a subunit of the Nav1.5 in human neuroblastoma cells.
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Fig. 3 Expressions of exon6A in different part of the brain
M: Marker; I: Expression of exon6A in cerebellum, low expression; 2:
Expression of exon6A in cerebral cortex, moderate expression; 3:
Expression of exon6A in cerebral cortex, moderate expression; 4:

Expression of exon6A in hippocampus, high expression.
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Fig. 4 Expressions of exon6 in rat brain and other tissues
using primer E4

M: Marker; I: Rat brain tissue, no expression of exon6; 2: Liver, low

expression of exon6; 3: Skeletal muscle, low expression of exon6; 4:

Lung, moderate expression of exon6; 5: Testis, high expression of

exon6; 6: Heart, higher expression of exon6.
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(b)
3’ splicing site 5" splicing site
Intron || Exon | Intron
CCTGCCCAG | | G TAC ACC TCC 5. ATC ATG GC- | | GTAAGT
ATTCTGCAG | | G TAT GTA TCA J6A... ATC CCA G- | | GTAAGT
TIGTTACAG | | A TAC ACA ACT ..6... ATTTCA G- | | GTGAAA
GTTCCCCAG | | GG CTG AAG ACC  ..7... GAT CCA G- | | aGreeea

Fig. 5 Partial genomic structure of human SCN5SA

(a) Exon 6 encodes the a-subunit of hH1, while of hB is exon6A. (b) Different Intron-exon boundaries of SCN5A from Exon 5 to 7.
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Fig. 6 Regions encoded by exon6A in human Navl.5
channel

1~6: Domain S1~S6 of Navl.5. Black color shaded columns indicate

regions encoded by exon6A (S3~S4), which is very sensitive to voltage

changing.
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Abstract
in the heart, according with its consideration as the cardiac Na* channel. Compared to its mRNA transcription in

Among the tetrodotoxin-resistant(TTX-R) a-subunits, Nav1.5 mRNA showed the strongest expression

the heart, the Nav1l.5/SCNS5A gene was also expressed in high levels in the brain, especially limbic regions of the
brain. Exon6A of Nav1l.5/SCN5A gene was first found in cloning of Nav1.5 channel in human neuroblastoma cells.
It was found that it is exon6A that encodes Nav1.5 channels in human and rat brain while it is exon6 that encodes
Nav1.5 channels in other tissues in the cloning of Nav1.5 channel in these tissues, Both exon6A and exon6 have 92
base pairs, which encodes 30 amino acid residues, and are located in human chromosome 3. But these two
resulting products differ by 7 amino acid residues. There is only one different base pair between the enon6As
encoding Navl.5 channels in human and rat brain, but their encoding amino acid residues are identical. The
expressions of exon6A in different part of the brain are different and the similar result was found in the expressions
of exon6 among different tissues of rat when detected by using RT-PCR method. The study is useful for making
further investigation in the functional analysis of Nav1.5 channels in different tissues.

Key words exon6A, exon6, gene cloning, Navl1.5 channel, brain tissue
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