PREELRETEMAEE 2009E8H H 8% H 4% Chin ] Mult Organ Dis Elderly Aug 2009 Vol 8 No 4

« 333

- G PRBFST -

NEAB PR EMBKEEHEXH KCNAS BRATR

wE THEE BAR KAER Wi RKE RIE

[BHE] BR HFithENEARG 555 RENREEIPARD KM RH XM KCNAS REER, ik #
86 5145 % M B KBS IR M M AR B4, 250 BIEE M AEAXM B4, FASSEHM Sml S AB KM, BREFRA
DNA, @it xf KCNAS SR FFIHIFEIREFRAAMMBAFERAMABEAAREEERNENTER. AR
EHTHELRERBECRWNR DN FE REERETRET R B HE 5 R4, LR 4820 m 73 50 %#
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[ Abstract] Objective
to the development of idiopathic pulmonary arterial hypertension (IPAH) in Chinese Han nationality. Methods

To investigate the relevance of genetic alterations in the Kv1. 5 channel gene (KCNA5)

IPAH patients (n=86) were recruited from Chinese Han nationality. Randomized control samples (n=250) were ob-
tained from the same population. Genomic DNA was extracted from peripheral blood of all samples. The coding, the
noncoding regions and the enhancer region of the KCNAS gene were amplified by using primers sets with optimal an-
nealing temperature. All amplificants were directly sequenced. Hemodynamic data were compared between patients
with and without KCNAS gene variants, Results The frequency of the variant KCNA5 C-862G was found statisti-

cally different between the patients and the control samples. Moreover, there was marked difference between the pa-

tients with and without the variant, Conclusion

Genetic variant KCNA5 C-862G may alter the expression and/or

function of Kvl. 5 channel, which may be associated with IPAH of phenotype,
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$EAE A A7 4k I 3 B o5 FE RO /N B B BE FR SR PRI R
BASHALER"Y, IPAHRWARRRENEH
AZ—8=. BEARNHREERET, —8BA
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18 ( voltage-gated K* channel, Kv) 4 S &
Fe a1, PASMCs # Kv i i % 3
JEE5IRRE LK, VDCC F i . Ca®* 1 i 1%
Bn.[Ca®* ] 7+, WA T 6 b i & W 48 . 55 4 Kv i
HYZMEsI RO (CT ] ARE SR H
PASMCs & 3 5 3 H # % PASMCs # @ =1,
K5 BR—FMEEMNRIL « THEM, EHART
PASMCs #1 3 fih 26 B % 38 L 40 i £ Zh e 4 Kv @
eI, A PASMCs # Kvl. 5 @ B3 H KCNAS
B3 B Rk 2 5 AR 0 M R R AR AL R 40 M R T,
HEE TR K. F e Kvl. 5 BHMZ
Y AN B 4% (pergolide) %) £ ) # PASMCs it
AL, FEHH AT, EEBE A% R
G Eh Bk B IR R 4R 1, IPAH B % i PASMCs
Kvl. 5 3838 3 ik B . 7 B D A6 s 32 3 4 4 02ts)
B, Kvl. 5 58 8 9 2h Al 5% 15 # % 1K B K PT RE 2 5
A2 IPAH B Fiff I & W 48 A0 b 3h Bk 7 3 L 3% 4 He
EHEEZ 0, £F KCNAs #ET R4
B Kvl. 5 WM REMINEE, NI 5 IPAH M £
WEH#RAE XK AR ELTERNFMH IR
WEABE 5 IPAH % 5% f i B A % 9 KCNAS
ERER,

1 ®e5HF*%

L1 MEAH FHRWBEMN2006F5HZE
2008 £F 11 B e 4L B4 0 1 B 5% B B 4 B B9 86

BEEEXEN IPAH B, TE R EYH RN E
Ao IPAH 2 KK B 2003 £ KBS EH RS

R HIT 6 i 3 Bk 7 FE 2 4> AR DS, SR X
FTHERBA:(DOBERETHLFERE, LW
Bk E>25 mmHg, [/ & i & 40 11 & #2 & (pulmo-
nary capillary wedge pressure, PCWP) A& F 15
mmHg; (2) HE B I b 7T B8 3 BUW 30 Bk &5 K B &
Bln@ERE IR RIS E S A 2R E
B (KB R RBREE 1E) F BN 3 Bk B
e 5 @18 VE A ZE 1 It 30 Bk 5 R s @ A8 M IR R 48
. BN R B 250 B IE B AAE Rt B4,
SERAER ACEER A RE SR AEEHE
S5RAEBELRERER. ARG OM
ERERREZERSWOME. FrAwe 45t RA
ARBEEZTHEAERES.

1.2 KCNAS £ B® A FARGIEANNRAAN
B R Sml A0 JFER Bk IR R B R (AL ED A LB
A FI R M ¥ E E 4 DNA $#2 B 7 & (DP319) M 4b
B RAEAA DNA, A XH s £ 4H
$: A5 2 X Tag PCR MasterMix i # & 54 PCR
B 4 DNA 1473 KCNAS % [ 4 85 X
MERBEURE . THMRFEIMNEEFH,
PCR R HMZI R I R 1, T H&YE
SHRBRPEHEGE R KA B, R R RR LR
AEBEAAMEEDNA Y LAALANE&
(DP204) #Ef74iifk. Al ABI 3730XL % H il ¢
% ( Applied Biosystems, Foster City, CA, USA) %}
B 56 7= W 447 XUk 7 3 55 GenBank 24
¥4 B KCNAS % H 7 5 (NT_009759. 15) # 47
o,

#1 ¥ KCNAS BEEFF A

Ty L3y T#sY
1 5-GGAACAATCTCCCAGAAAGC-3 5-ATCCAAAGGGTGTGATTTGG-3
2 5-CCCAAGTTTGTGTGTCTATGC-3 5-CAGGTGGAAACTGATGATGC-3
3 5-ATGTTGGAGTGAGGGAGTGC-3 5-CATGCCCTAGCCTGTTTCC-3
4 5-CTGGGTTGAGACCAGACAGC-3 5-GTGGCAGCGGGTGTCTCC-3
5 5-CATCCTCCCCACTCCTTCC-3 5-GAGTCCGCGTCTCTCTGC-3
6 5-AGGCCACAGGGGGAGAGC-3 5-GGATACTCGAAGATAAGCCACACC-3
7 5-CGGACGAGATACGCTTCTACC-3 5-CTTGAAGATGCGGAACACC-3
8 5-CATCTTCCCCTACTTCATCACC-3 5-GGCACTGTCTGCATTCTCC-3
9 5-AGAGGAGTCCAGCGGAAGG-3 5-AAGCAAATTTGGAACACATGG-3
10 5-TCTCCTATACCCAGCAGAGG-3 5-CCTCTAACCCCAGTCAATGC-3
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1.3 @%it4#H FALTFERMEE Statistical
Package for Social Sciences (SPSS, versionl3. 0;
SPSS; Chicago, IL, USA) #AT M4 47 . #2% B4R
Arts SAKRERXRERR., FARR YR K
%,P<0.05 A AERBERITEENL. HRP
NEI W ERHEFRMNEEYSBHELRRIER
%4 Hardy-Weinberg V4 . X F 4 H ¥ £ 5
) KCNAS 2B 2850 08T f BB LS
ERBIAMYBAZRARMER., BT IFMH
KCNAS FLHAM A% IPAH &% 5 # & 69 v 88
B EEEREALZMAEERTR S AFRA.
P 4 A8 3 ) T DR B £ 25040 A L 9 30 0 2 i R
BB BRI AR,

2 & R

2.1 WEHKE 864 IPAH BEFE 274,459
. FRRRG0.249.3) 8 (B/MMER 12 3, BKRE

i 60 ), wafleE & foxt A EH ATER R,
REARFAREREERGRD. HHEERAHL
HEPr 2 (New York Heart Association, NYHA) .»
LS KhndE, 86 BB ETA 8 OOV N LI
4,74 B (86 %) AL BB 4%, 4 B1(5%) KT
BIV4%. B KCNAS BEEEH# IPAH 2% 5
BEZMNEAERNBEEFR M. FF . KE,
NYHA D R84 LA B I & 9% B 8 B2 19 6] B
HEIZFHRAEREREER(E D,
®2 BROAMHNRARSHE

AR

a5 Fif #5 11 #hE  KCNAS-
& B/ (w (kg)  862C/G
(%))

RBIA 30.249.3  27/59 164.147.3 60.219.6 36(42%)

STHELH 29.84:7.4 71/179 165.5+6.1 61.5+8.8 16(6%)

P 0.778 0. 598 0.217 0.379  <0.001

®3 MAX KCNAS EET R [PAH B 3E Ifg 5 #0 i fn 5 3h 71 248 47 #) b B¢

RIREE NYHA i %n (%)
o P . 5% % S eSS n O
= %) (B/%0) (cm) (kg) g
‘ ©  mwmg 1 m N
B
Fﬁﬁ( fﬁ) 29.8+8.9 27/59  163.9+7.0 60.5+9.2 30.9+14.9 8 (9 74 (86) 4 (5)
=
# KCNA5
EEEH 29.947.5 11/25  163.0£7.2 59.7+8.7 29.3%£13.3 3 (8) 31 (86) 2 (6)
B & (n=36)
% KCNA5
EETS 29.749.9 16/3¢  164.6+6.8 61.1+9.5 32.1£16.0 5 (10 43 (86) 2 (1)
BE(n=50)
P 0. 924 0.887 0. 320 0. 480 0.387 0.715* 1.000* 1.000*
0 FERE
-1 il 5h it & 40 1
BE . THERE e LR LK i1 L
) (mmHg) (L/min) (Lemin™' e m™2) (WU m®)
(mmHg) (mmHg)
B
Fﬁf i) 62.6+10.7 11.443.1 9.142.2 3.840.7 2,140.2 24.845.7
n=
# KCNA5
ERER 66.249,0 12.343.3 9.0%2.1 3.6+0.5 2.140.2 27.7+4.1
BE(n=36)
% KCNAS
HXETR 60.0+11.1 10.9+2.9 9.21+2.3 3.94+0.7 2.240.3 22.7+5.7
B#E(n=50)
PiE 0. 006 0.041 0.616 0.053 0.025 <0. 001

W E 4 R I Fisher WK &
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2.2 AAR&E EAFEAR1IPHINSY. K
KCNAS 2H 4L FE5] 7 000bp 1 £, F 8% 2 000bp
KERMRF5 MEF A DNA i 8k, A5
SWUFE A 21 T BB HERE SR (SNPs), [
NCBI SNP ${& E F B A iR iH. X4 SNP i R
F 1AM F 4 B K, B KCNA5 G862C
- (rs35853292), KCNAS5 G862C iy H B 3 R 7E 7
FlABsHEFRSHE CCT9.1%.CG 20.9%.,GG
0%, FEXM A LR AP R CC 96.8%.CG 3.2%,
GG 0% . KCNA5-862G H)% {ir 3 PF 47 % 75 9 151l 4
BEPR10.5%, BERTHAMNBHAEEATH
BiFE(1.6%,P<0.05), xfHA KCNA5 862C/G
HEE B K% S Hardy-Weinberg F # (P =
0.797). #KH KCNA5 C-862G EHT R AR
IPAH # X6 5 2 3 i (Ko f B 8. 01,95 % AT 5 X
6] 3.72~17.18), & BLAYH fb SNPs 7 57 61 4
MBAZHAHEREER.
2.3 MibA#hHFEHLE A IPAH BEEAR
BEATALFERE. Z2HKAE T KCNA5-862G
5B E KIS I ERRET T R
3). B KCNA5-862G H:RAF 7 B & (4 S 4 i 3h ik
EfiER DM ERERERTANRIZER
TROEE. B—FE,BH KCNA5-862G HH 48
ARBEHOIERBERTARERERNERMA
. ABEAELHHEEANMEH L ERERA
B[R EXEREER(P>0.05),

3 i

BA R, F KCNAS R HEBRX B SNP i
SRS ¥ W Kvl. 5 i 3 5 0 88 fn 350,
AR FWA,KCNAS-862G Tl e 2 H A B
i —5 IPAH Rm A B A X KCNAS BH
SNP ik, XRESHIEPERXTF KCNAS £ H
TH5IPAH Z R XBAEM E R ME. &KEI4HM
*t B4 2 A KCNA5-862C/G R AB R B E L
FEPEMNEERNERYS IPAH R R H LB,
o T AL S AAE KCNA5-862G £HAE R
) 8 3 ) - 34 i 3 Bk JE L E 39 A B FE R B I BEL
MEERTRAZMNALXEERWAE, Bt
KCNA5-862G tLAI RES4m IPAH M &S 2.

{7 F 5 H 455 X 9 SNPs 7] it & % i 3 B 83k
BRI 5 DAL TIT 07 I A X 5 o 7 4 B R DA R B
PEHREi R, KCNAS C-862G A T HBE
EBRHMRR FZUSMENZBKAERABHE

EMmRLEMTENBTER. BT KvL. 5 EEA
WY PASMCs ¥ B M ¥ 1=, W H IPAH B &
PASMCs # Kvl. 5 i i # ik B K02, [ i 4 % @
ST X & B A T KCNAS EEHB KX
0 E T W03 575 69 SNPs 25 57 45 % 76 % ) 41 # 3F
RABRAREER, HILEH AN KCNAS C-862G
M HE RSB KCNAS £k, PASMCs i
BB TR, N5 IPAH LB, AHE
FREMERUKEEXRAXSY CGE IPAH X%
KNEEZE EF (g 8. 01,95 % AT {5 X [ 3. 72~
17.18,P<0.05),

IPAH £ 1 3 ) I R 4540 5 2 A 2h Bk FE R0 Al il
B AREAT, HEHE F %2 PASMCs if 1
BEL B o B A B A ML A B B R A W S R Y
MM EERERN ., ATMRPHELCFER
#EBREH KCNAS-862G AT R M B EHTY
i 3h Bk F B 1 B BHL 7 B 3 T A I B A
RHBE, X RW KCNA5-862G R E 7 ik
PASMCs f ¥ i,

BARBEREE KCNA5-862G RHT 5 I 1
FHMBELEER I REBMERIERRKL
FREHEDSTERAER, BRRA KCNAS-
862G EATRMBETFHAFER FHE MmO
HEERK XSBRETSFREGLER, ik,
KCNA5-862G W #E &g IPAH BERREHE.

AKX IPAH B % F R, T2
3% R RLH 2 Tl K F 0 T #. of XmRT
RIANIPAHHERSBRESREEARZK 2 #H
(bone morphogenetic protein receptor-2 gene, BMPR2)
BIZRARA KU FE B D 50 % B Kk VE I 3 ik R
FE# %+ % B BMPR2 # R R4, Riii R
10% k4 IPAH 8% %4 BMPR2 £ RT, M HX &8
HERALFMEEME", B, BERRTEIR
BREMIKEER—FEHBEEEMFERER
HFEEASI RERS™ ., BRES BAEEA
WA KCNAS-862G, M B EPH EBULEKA
KCNA5-862G, X—%R1F A FW KCNA5S-862G
5l & IPAH WEMERZ—.

B AR, EEANTF KCNAS LR
IX ) SNPs 45 # KCNAS5 C-862G & IPAH i % %%
FEREREA L, KCNAS C862C M2 T i@
KCNA5 % 35, {# Kvl, 5 8 Dy 6 B, AT
PASMCs i3 B35 A T-W 4> . i I 37 3 1 2 B3R
FH,KCNAS5 C-862G &{fi IPAH B & REHEM
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EESTRERFLESR., Bit, KCNAS C-862G
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