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Table 1 Primer sequences

Primers Forward Reverse Length/bp
P1 5" GGCAACGTGAGGAGAGCCTGT 3’ 5" AGGTCCAGGGATTCCCAGACCA 3’ 959
P2 5" TGGTCTGGGAATCCCTGGACCT 3’ 5" CGATGGCGTGGTCGTGTCTGG 3’ 1006
P3 5" CCAGACACGACCACGCCATCGF 3’ 5" CAGGTGGTCCGCTTGACAAA 3’ 996
P4 5" TTCAGTGCAGACAACCTCACA 3’ 5" TGTTCTCCTCATCCTCTTCTT 3’ 373
P5 5" GTGCCTCCCACCCGCAAGGAAA 3’ 5" AGATGATGAATGTCTCGAACC 3’ 583
P6 5" CAGGGAAGGTCTGGTGGCG 3’ 5'-AGTCGAGCCAGCACCAGGCAT 3’ 412
P7 5" TGCTCAAGTGGGTGGCCTACGGC 3’ 5“TCTCCGGTCAAGTTCAAGGAC 3’ 412
P8 5' AACGTCCTCCTCGTCTGCCTCA 3’ 5" GGATGATGTCCGAGAGCACAGTG 3’ 778
P9 5" CACTGTGCTCTCGGACATCATCC 3’ 5" TGAAGAAGAGGATGCCCACGGC 3’ 1252
P10 5" GCATGGCCAACTTCGCTTATG 3’ 5" TCACACGTAGGACTCACGGT 3’ 1028
P11 5" CCTTCCTCATCGTGGTCAACATGTACA 3’ 5" TCACACGTAGGACTCACGGT 3’ 776
P12 5" ACCACAGTCCATGCCATCAC 3’ 5" TCCACCACCCTGTTGCTGTA 3’ 452
P13 5" AACGTCCTCCTCGTCTGCCTCA 3’ 5" GTTGACAATACACTCGCCTGTGAAG 3’ 7280
P14 5" GCCAACCGTGAAAAGATG 3’ 5" CCAGGATAGAGCCACCAAT 3’ 701
P15 5" GGGACCTGACTGACTACCTC 3’ 5" ACTCGTCATACTCCTGCTTG 3’ 546

) Amplification with primer P13 produced an additional fragment with a length of 674 bp, which was proved to be the alternative splicing of exon24.

P11: Primer used for detecting the expressions of Nav1.5/SCN5A in rat tissues. P12: Primer for amplification of GAPDH of rat. P14: Primer for

amplification of B-actin of rat. P15: Primer for amplification of @-actin of human.
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SIATES T : DI X 84, Loop I ~ 1

MANFLLPRGTSSFRRFTRESLAAI EKRMAEKQARGSTTLQESREGLPEEEAPRPQLDLQASKKLPDLYGNPPQELIGEPLEDLDPFYSTQRTF IVPNKGKT IFRFSATNALYVLSPFHPI

MANFLLPRGTSSFRRFTRESLAAI EKRMAEKQARGSTTLQESREGLPEEEAPRPQLDLQASKKLPDLYGNPPQELIGEPLEDLDPFYSTQKTF IVLNKGKTIFRFSATNALYVLS PFHPI

MANFLLPRGTSSFRRFTRESLAAI EKRMAEKQARGSTTLQESREGLPEEEAPRPQLDLQASKKLPDLYGNPPQELIGEPLEDLDPFYSTQKTFIVLNKGKT IFRFSATNALYVLSPFHPI
* ok

RRAAVK[TLVHSLFNMLIMCTI LTNCVEMAQHDPPPH TKYVEHTFTAL YTFESLVKI LAIRGSCLHAF TFLRGIPWNWPDFS VI INAYVSENIK|LGNLSALRTF RVLRALKTL SVIPGLKIT IV

RRAAVK|ILVHSLENMLIMCTI LTNCVFMAQHDPPPHTK[YVEYTFTAT YTRESLVKI LA| RGFCLHAFTFLRD’&NW LDFSVITHAYTTEFVD|LGNVISALRTFRVLRALKTI SV ISGLKITIV

RRAAVK[ILVHSLFNML IMCTT LTNCVFMAQHDPPPHTK[YVEYTFTAIYTFESLVKL

RGFCLHAF TFLRGIPHNWLDFSVIIMAYVSENIK|LGNLISALRTFRVLRALKTI SVIPGLKT IV

* * * ok * ook %k *
GALIQSVKKLAD) éT;VLTVFC LSVFALIG @LF%NLN{KRVRNFTALNG INGSVEADGLVWESLDLY LS DPENYLLKNGTSDVLLCGNS SDAGTCLEGYRCLKAGENPDHGYTSF DSF AW

GALTQSVKKLADVMYLTVFCLSVFALIGLOLFMGNL RHKCVRNFTALNGTNGSVEADGLVWES LDLYLSDPENY LLKNGTS DVLLCGNSSDAGT CPEGY RCLKAGENPDHGY TSFDSFAW
GALIQSVKKLADVMVLTVFCLSVFALIGLQLFMGNLRHKCVRNFTALNGTNGSVEADGLVWESLDLYLSDPENYLLKNGTSDVLLCGNS SDAGTCPEGYRCLKAGENPDHGYTSFDSFAW
* * *
AFLALFRLMTQDCWERLYQQTLRSAGKI|YMIFFMLV IFLGSFYLVNL ILAVVAMAYIFEQNQATI AETEEKEKRFQEAMEMLKKEHEALT IRGVDTVSRSSLEMS PLAPVNSHERRSKRRK
AFLALFRLMTQDCWERLYQQTLRSAGKI[YMIFFMLVIFLGSFYLVNLI LAVVAMAY|EEQNQAT IAETEEKEKRF QEAMEMLKKEHEALTI RGVDTVSRS SLEMSPLAPVNSHERRSKRRK
AFLALFRLMTQDCWERLYQQTLRSAGK I[YMIFFMLV IFLGSFYLVNL ILAVVAMAY|EEQNQATI AETEEKEKRFQEAMEMLKKEHEALT IRGVDTVSRSS LEMS PLAPVNSHERRSKRRK

RMSSGTEECGEDRLPKS DSEDGPRAMNHLS LTRGLNRTSMKPRS SRGS IFTFRRRDL GS EADFADDENSTAGESESHHT SLLVPWPLRRT SAQGQPS PGTS APGHALHGKKNSTVDCNGY

RMSSGTEECGEDRLPKS DSEDGPRAMNHLSLTRGLSRTSMKPRS SRGS IFTFRRRDLGSEADFADDENSTAGESESHHT SLLVPWPLRRTS AQGQPS PGTSAPGHALHGKKNS TVDCNGV

RMSSGTEECGEDRLPKS DS EDGPRAMNHLS LTRGLSRTSMKPRS SRGS IFTFRRRDLGS EADFADDENSTAGESESHHT SLLVPWPLRRT SAQGQPS PGTS APGHALHGKKNSTVDCNGV
*

VSLLGAGNPEATSPGSHLLRPVMLEHPPDTTTPSEEPGGPQMLTSQAPCVDGFEEPGARQRALS AVSVLTSALEELEES RHKCPPCWNRLAQRYL IWECCPLWMS IKQGVK[LVVMDPFTT)

VSLLGAGDPEATSPGSHLLRPVMLEHPPDTTTPSEEPGGPQMLTSQAPCVDGF EEPGARQRALS AVSVLTSALEELEES RHKCPPCWNRLAQRYL IWECCPLWMSTKQGVK]

VSLLGAGDPEATSPGSHLLRPVMLEHPPDTTTPSEEPGGPQMLTSQAPCVDGVEEPGARQRALS AVSVLTSALEELEESRHKCPPCWNRLAQRYL IWECCPLWMS IKQGVK|LVVHDPFTT)

*
[CTITMCIVLNTLFMAL EHYNMTSEF EEMLQVGNLVFTGIF TAEMTFKI [|ALDPYY YFQQGHNIFDSI VI LS LMELGL]SRMSNLSVLRSFRLLRVFKLAKSWPTUNTLIKI IGNSVGALG
[LTITMCIVLNTLFMA|LEHYNMTS EF EEMLOVGNLVFTGIFTAEMTFK I TJAL DPYYYFQRGWNIFDS TV ILSLMELGLIS RMSNLSIVLRSFRLLRVFKLAKSWPTLINTLIKI IGNSVGALG
LTI TMCIVLNTLFMA[L EHYNMTSEFEEMLQVGNLVFTGIFTAEMTFKI IJALDPYY YFQRGWNIFDSIIVI LSLMELGLISRMSNLS[VLRSFRLLRVFKLAKSWPTLINTLIKI IGNSVGALG

SFSADNLTAPDEDREMNNLQ
IS SFSADNLTAPDEDREMNNLQ
SFSADNLTAPDEDREMNNLQ

N[LTLVLAI IVFIFAVVGMQLF GKNY SELRDSDSGLL PRWHMMDFFHAFL I IFRI LCGEWI E'HVIWDCMEVSGQSL‘CLLVFLLVMV TGNLVVLNLFLAL
NLTLVLAIIVFIFAVVGMQLFGKNY SELRDSDSGLLPRWHMMDFFHAFL 1 IFRILCGEWI ETMWDCHMEVSGQS LICLLVFLLVHY IGNLVVLNLFLA]
*
LALARIQRGLRFVKRTTWDFCCGLLRHRPQKPAALAAQGQLPSCIATPYSPPPPETEKY PPTRKETQFEEGEQPGQGTPGDPEPYCVPIAVAES DT DDQEEDEENSLGTEEESSKQQESQ
LALARIQRGLRFVKRTTWDFCCGLLRQRPQKPAALAAQGQLPSCIATPYSPPPPETEKVPPTRKET RFEEGEQPGQGTPGDPEPVCVPIAVAES DTDDQEEDEENSLGT-EEESSKQESQ
LALARIQRGLRFVKRTTWDFCCGLLRHRPQKPAALAAQGQLPSCIATPYSPPPPETEKV PPTRKETRFEEGEQPGQGTPGDPEPYCVPIAVAES DT DDQEEDEENSLGTEEESSKQQESQ
* * kK sdok
PVSGGPEAPPDSRTWSQVSATASSEAEASASQADWRQOWKAEPQAPGCGETPEDSCSEGSTADMTNTAELLEQI PDLGQDVKDPEDCFTEGCVRRCPCCAV DT TQAPGKVWWRLRKTCYH
PVSGGPEAPPDSRTWSQVSATAS SEAEASASQADWRQQWKAEPQAPGCGETPEDSCSEGS TADMTNTAELLEQI PDLGQDVKDPEDCFTEGCVRRCPCCAVDT TQAPGKVWWRLRKTCYH
PVSGWPRGPPDSRTWSQVSATAS SEAEASASQADWRQOWKAEPQAPGCGETPEDSCSEGSTADMTNTAELLEQI PDLGQDVKDPEDCFTEGCVRRCPCCAV DT TQAPGKVWWRLRKTCYH

sk skok
[TVEHSWFETFIIFMILLSSGALAFEDI YLEERKTIKVILLEYADKMF TYVFVLEMLLKWVAYGRKKYFTNAWCHLDFLIVDVSLVS LVANTLIGFAEM[GP IKSLRTLRALRPLRALSRFEJGH

IVEHSWFETFIIFMILLSSGALAFEDI YLEERKTIKY!LLEYADKMFTYVFVLEMLI..KWVAYGE]%KYFT AWCWLDFL IVDVSLVSLVANTLIGFAEM|GP IKSLRTLRALRPLRALSRFE(GM
IVEHSWFETFIIFMILLSSGALAFEDI YLEERKTIKV|LLEYADKMF TYVFVLEML LKWVAYGRKKYFTINAWCWLDFL IVDVSLVS LVANTLIGFAEM|GP IKSLRTLRALRPLRALSRFE|GM
Exon24
RVVVNALVGA IPS IMMVLLVCHIFWL IFSTMGVNLFAGKFGRC INQTEGDLPLNYT IVNNKSQCESLNLTGELYWTKVKVNFDNV GAGYLALLQVATFKGWMD IMYAAVDSRGY EEQPQW
RVVVNALVGAIPSIMMYLLVCLIFWLIFSIMGVNLFAGKF GRCINQTEGDLPLNYT IVNNKSQCESLNLTGELYWTKVKVNF DNVGAGY LALLQVATFKGWMDIMYAAVDSRGY EEQPQW
RVVVNALVGAIPS IMMVLLVCLIFWL IFSIMGVNLFAGKFGRC INQTEGDLPLNYT IVNNKSQCESLNLTGELYWTKVKVNFDNV GAGYLALLQVATFKGWMD IMYAAVDSRGY EEQPQW
*
EYMLYMYIYFVIFIIFGSFFTLNLEI GVIT|DNFNQQKKKLGGQDIFMTEEQKKY YNAMKKL GSKKPQKPT PRPLNKYQGF I FD|TV TKQAFDVTIMF LI CLNMVTHMMVET DDQSPEKINIL|
DVTIMFLICLNMV TMMVETDDQSPEK I
EYNLYMYIYFVIFIIFGSFFTLNLFIGVII|DNFNQOKKTLGGQDIFMTEEQKKY YNATKKLGSKKPQKPI PRPLNKYQGF I FD|IVTKQAFDVTIMF LI CLNMVTMMVE[T DDQS PEKINI L)
* *
AKINLLFVAIFTGECIVKLAALRHY YFTINSWNIF DFVVVILSIVGTVLS DI [|QKYFFSPTLFRVIRLARIGRI LRLI RGAKGIRTLFALMMSLPAPFN IGLLLFLVMF I YS IF GHANF:
KINLLFVAIFTGECIVKLAALRHY SWNIFDFVVVILSIVGTVLSDITQKYFFSPTLFRVIRLARIGRI LRLIRGAKGIRTLLFALMMS LPALFNIGLLLFLVMFIYS IF GHMANF.
IGLLLFLVMFIYS IFGMANF.

EYNLYMYIYFVIFIIFGSFFTLNLFIGVIIIDNFNQQKKKLGGQDIFMTEEQKKY YNAMKKLGSKKPQKPI PRPLNKYQGFIFDIIVTK QA
AKINLLFVAIFTGECIVKLAALRHY YFTNSWNIFDFVVVILSTVGTVLS DI [JQKYFFSPTLFRVIRLARIGRI LRLI RGAKGIRTLLFALMMSLPALI
*

NLTLVLAIIVFI FAWGH%LFG SELRDSDSGLLPRWHMMDFFHAFL I TFRILCGEWI ETMWDCMEVSGQS LICLLGFLLVMV IGNLVVLNLFLA

] [

|| =

es| fes!

WEAGIDDMFNFQTFANSMLCLFQI TTSAGWDGLLSPILNTGPPYCDPTLPNSNGSRGDCGSPAVIGI LFFTTY IT1SFLIVVNMY IATI|LENFSVATEES TEPLSEDDFDMFYEIWEK
WEAGIDDMFNF QTFANSMLCLF QI TTSAGWDGLLSPILNTGPPY CDPTLPNSNGSRGDCGSPAVIGI LEFTTYI I TSFLIVVNMY TATI[LENFSVATEESTEPLSEDDFDMFYEIWEK

@WEAGI DDMFNFQTFANSMLCLF QI TTSAGWDGLLSPILNTGPPY CDPTLPNSNGSRGDCGSPAV|GI LEFTTYI ITSFLIVVNMY IAII[LENFSVATEESTEPLSEDDFDMFYEIWEK

FDPEATQF IEYSVLSDFADALSEPLRIAKPNQISLINMDLPMVSGDRIHRMDI LFAF TKRVLGESGEMDALKI QMEEKFMAANPSK ISYEPITTTLRRKHEEVS AMVI QRAFRRHLLQRS

FDPEATQF IEYSVLSDFADALSEPLRIAKPNQI SL INMDLPMVSGDRTHCMDI LFAFTKRVLGESGEMDALKI QMEEKFMAANPSKISYEPITTTLRRKHEEVS AMVI QRAFRRHLLQRS

FDPEATQF IEYSVLSDFADALSEPLRIAKPNQI SL INMDLPMVS GDRIHCHDI LFAF TKRVLGESGEMDALKI QMEEKFMAANPSK ISYEPITTTLRRKHEEVS AMVI QRAFRRHLLQRS
*

LKHASFLFRQQAGSGLSEEDAPEREGLI AYVMS ENFSRPLGPPSSSSISSTSFPPSYDSVTRATSDNLQVRGSDY SHSEDLADFPPSPDRDRESIV

LKHASFLFRQQAGSGLSEEDAPEREGLI AYVMSENFSRPLGPPSSSSISSTSFPPSYDSVTRATSDNLQVRGS DY SHSEDLADFPPSPDRDRESIV 2016

LKHASFLFRQQAGSGLSEEDAPEREGLI AYVMSENFSRPLGPPSSSSI SSTSFPPSYDSVTRATSDNLQVRGSDY SHSEDLADFPPSPDRDRESIV

Fig. 1 Amino acid sequences of human Nav1.5 Na* channel

X 24, DIX 14, Loop I ~X 44, DII
X 14, Loop M~IVIX 04, DIVIX 414 (Kl 1).
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For comparison, differences from the human heart (hH1) and human neuroblastoma cells (h(NbR1) Nav1.5 Na* channels are shown below the sequence

with *. Predicted transmembrane regions are boxed. Underlined letters in hB1 indicate the amino acids encoded by exon24, the alternative splicing exon
of Nav1.5/SCN5A.
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2 000
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(b) Exon23
Rat rB1, including exon24

PEBTEAR M 44 o0 hB1, Sy — 4k IE Bk By B4 ) iy 44
23 hB2. RT-PCR 457w, 2 Pk ettt B B AR TE ik
NFUR B 4L 23 A AR R I ks, RIA Tk il
1:1, AFIE Navl.5/SCN5A FEK 55 24 4 &1
L 4 ANAFRBEEE,  F 77 A0 ) (1) 24 55 08 7 41
(K 2b).

« 728bp
<— 674 bp

B-actin
<«— 701 bp
“ 546 bp

Exon24 Exon25

GGCOCTCCT GCAGGIGGCGACATTIT A AAGGCTGGATGGACAT CATGT AT GCGGCTGI GGACTCC AGA GAGTATGAGGAGC!

Exon23
Human hBI, including exon24 xon
GGC

Exon24

[ » Exon25

CCTTCTGCAGGTGRCAACATTT AAAGGCTGGATGGACAT TATGT AT GCAGCTGI GGACTCCAGGGGG TATGAAGAGCA

Exon23
CAAQGIGEEEGCOGGET ACCTGGCCCTTCT GCAGH

Human hB2, excluding exon24

T Exon25
GIGIATGAAGAGCAGCCT CAGTGGGAATACAACCTCT ACATGT A

hB Exon24 1 GCACATTTAAAGGCTGGATGGACATTATGTATGCAGCTGTGGACTCCAGGGGG 54
K Gw M DI MY A A VD S R G
rBexon24 1 GCGACATTTAAAGGCTGGATGGACATCATGTATGCGGCTGTGGACTCCAGAGGG 54

MY A AV DS R G

a.a. A T F

a.a. A T F K G W M D I

Fig. 2 Expression patterns (a) and sequence analysis (b) of the two variants in human and rat brain
(a) M: Marker. /: Human brain (adult). 2: Rat brain (postnatal day 1). 3: Rat brain (postnatal days 9). 4: Rat brain (postnatal days 40). 5: Rat brain
(postnatal days 80). 6: Rat brain (postnatal days 120). (b) ¢ : Alternative splicing site of exon24. a.a.: Amino acid sequences encoded by exon24,

red color letters in the exon24s indicate the different nucleotides between human (hB) and rat (rB).
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BRBEZ: Navl.5/SCN5A E R FH BT ARSI A NEZE Navl.5 NaiBiE

*939-

23 F2UINMNEFRHEREN
A Navl.5/SCNSA FE[K @ A TG 6.4k 3P21 [X,
K] 83 kb, 128 MANE T, L 24 AN T

PR, A 54 MIE(E 3), S 594
(1) 18 N ILFR AR T Navl.5 BYiBIE o WAL DT
gkl S5 5 S6 Z A ¥ (loop) | (K 4).

@ 29 801 Chromosome 3P21 (Exonl to Exon28, ~83 kb) 112 800
a
5/ 37
Exon23 Exon24 Exon25
102 689 102 961 105 824 105877 106 530 106 667
hB ]
282 bases 54 bases 138 bases
(b)
3’ Splicing site 5 Splicing site
Intron ‘ ‘ | ‘ Intron
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Fig. 3 Location of exon24 in the human Nav1.5/SCN5SA genome

(a) Location of exon23, exon24 and exon25 in the human Navl.5 genome. (b) Different intron-exon boundaries of

Nav1.5/SCNS5A from exon23 to exon25.
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Fig. 5 Expression patterns of the two variants in different tissues of rat
M: Marker. For normalization of the amount of different cDNAs we used -actin as an internal standard. Data of gene expression value are presented as
(x + s). For number of measurements see Materials and methods. /: Rat testis, lower expression of the shorter variant (longer variant (expression
value: (65.25 £6.14)% ), shorter variant (expression value: (18.25+2.11)%)). 2: Rat heart, lower expression of the shorter variant (longer variant
(expression value: (88.24 £7.82)%), shorter variant (expression value: (21.96+2.33)%)). 3: Rat brain, parallel expression of the two variants (longer
variant (expression value:(68.46+4.11)%), shorter variant (expression value:(65.18+5.86)%)). 4: Rat liver, very low expression of the longer variant
(longer variant (expression value near 0), shorter variant (expression value: (68.34+5.61)%)). 5: Rat kidney, very low expression of the longer variant
(longer variant (expression value near 0), shorter variant (expression value: (70.88+6.91)%)). 6: Rat lung, parallel expression of the two variants (longer
variant (expression value: (24.28+2.19)%), shorter variant (expression value: (22.75+2.13)%)). 7: Rat skeletal muscle, parallel expression of the two
variants (longer variant (expression value: (23.24 +1.15)% ), shorter variant (expression value: (25.64 +2.38)%)). []: Longer variant (including

exon24); [: Shorter variant (excluding exon24).

@ bp M 1 2 3 4 5

2000
1000 ®) 5o
<« 728bp < 70F I
L “— 674 bp 2 1 T 1 1
5 60
500 g
g 500
&
5 40
=]
£ 30p
2
100 £ 20f
[}
~ 10k T
B-actin 0
700 701 bp 1 2 3 4 5
500

Fig. 6 Expression patterns of the two variants in rat heart at different postnatal days
M: Marker. For normalization of the amount of different cDNAs we used (-actin as an internal standard. Data of gene expression value are presented as
(x + 5). For number of measurements see Materials and methods. /: Rat heart (postnatal day 1), no expression of the shorter variant (longer variant
(expression value: (61.27+5.44)%), shorter variant (expression value:0)). 2: Rat heart (postnatal days 9), lower expression of the shorter variant (longer
variant (expression value: (60.44+4.65)%), shorter variant (expression value: (5.23+0.61)%)). 3: Rat heart (postnatal days 40), moderate expression of
the shorter variant (longer variant (expression value: (65.42+5.64)%), shorter variant (expression value: (18.78+1.66)%)). 4: Rat heart (postnatal days
80), moderate expression of the shorter variant (longer variant (expression value: (61.22+5.68)%), shorter variant (expression value: (17.28+1.56)%)). 5:
Rat heart (postnatal days 120), moderate expression of the shorter variant (longer variant (expression value: (59.49+4.85)%), shorter variant (expression

value: (16.28+1.62)%)). [1: Longer variant (including exon24); [: Shorter variant (excluding exon24).



2007; 34 (9) BRZBEE: Navl.5/SCNSA EEFH LRI AL Navl.5 NaBiE e04]e
(a)
bp
1000 P80 Nav1.5 mRNA
750 <« 776bp
500
P80 GAPDH
750
500 <« 452bp
250
® 100
90 T
X
= 80r
=
3 7ol
£
<
2 60f T
2 50f
s
E 40t
2
E 30+
Q
& 200 — ﬂ ﬂ ﬂ ﬂ ﬂ
10f]
OH ﬂ [
I 2 3 4 5 7 8 9

6

10 11 12 13 14 15 16

Fig. 7 Expression of Navl.5/SCNS5A in different rat tissues

M: Marker. For normalization of the amount of different cDNAs we used GAPDH as an internal standard. Data of gene expression

value are presented as (v + s). For number of measurements see Materials and methods. /: Cerebral cortex ((18.42+0.98)%). 2:
Cerebellum ((20.12+1.21)%). 3: Hippocampus ((22.42+1.86)%). 4: Brain stem ((21.18+1.48)%). 5: Spinal cord ((40.36+4.01)%). 6:
Heart ((88.68+6.52)%). 7: Liver ((18.64+1.13)%). 8: Kidney ((24.88+2.17)%). 9: Spleen ((46.22+3.87)%). 10: Lung ((48.11+4.03)%).
11: Pancreas ((10.34+0.87)%). 12: Testis ((60.13+5.86)%). 13: Skeletal muscle ((21.12+1.76)%). 14: Stomach ((30.22+2.87)%). 15:

Adrenal gland ((36.42+2.87)%). 16: Bladder ((34.12+2.57)%).
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Nav1l.5 Na* Channels in Human Brain Are Encoded
by New Variants of Navl.5/SCN5A"

OU Shao-Wu"™™, ZONG Zhi-Hong?”, WANG Jun", WANG Yun-Jie"
(" Department of Neurosurgery, First Affiliated Hospital of China Medical University, Shenyang 110001, China;
? Department of Biochemistry and Molecular Biology of China Medical University, Shenyang 110001, China)

Abstract Tetrodotoxin-resistant Nav1.5 Na* channel has been considered as the cardiac sodium channel. Na*
currents with tetrodotoxin resistance (TTX-R) and Nav1.5/SCN5A mRNA have been observed in neurons, but the
c¢DNA encoding the TTX-R Nav1.5 Na* channels in human central nervous system (CNS) has not been identified.
Nav1l.5/SCN5SA cDNA was first cloned from human brain cortex by using RT-PCR method. Two variants of
Nav1.5/SCN5A were found and tentatively named hB1 and hB2.Full sequence of cDNA encoding the a-subunit of
TTX-R Navl.5 Na' channel in human brain cortex was 6 201 nucleotides long and was designated hB1. The
longest open reading frame of hB1 (accession number EF629346 ) encodes 2 016 amino acid residues. Sequence
analysis has indicated that hB1 is highly homologus with human cardiac Navl.5/SCN5A with >98% amino acid
identity. There are 28 different amino acids between them, with 7 of which locating in the region encoded by
exon6A or exon6. Alternative splicing of exonl8 was not found in the gene cloning of human brain
Nav1.5/SCN5A, which was different from human heart Nav1l.5/SCNSA, but a novel alternative splicing lacking
exon24 was first found. The two variants were detected in similar ratio in brain, but they were proved to relate to
age development in heart tissue. The exon24 of human Nav1.5/SCNSA has 54 nucleotides, encoding 30 amino acid
residues, and are located in human chromosome 3P21. This alternative splicing was also found in other tissues
other than heart and brain. The expression pattern of the two variants in different tissues was different when
detected by competitive PCR method and it was also changing with age development. Furthermore,
Nav1.5/SCN5SA mRNA was detected in 16 different tissue types of Wistar rats (P80) by reverse polymerase chain
reaction (RT-PCR). These results suggest that Nav1.5 Na' channels in human brain are encoded by new variants of
Nav1.5/SCNS5A and its mRAN is more widely expressed than previously thought. The study is useful for making
further investigation in the functional analysis of Nav1.5 Na' channels in different tissues.

Key words Navl.5/SCN5A, gene cloning, alternative splicing, brain cortex
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