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[# E)8 . . HRPEUEARE(Klotho, KL)HF G-395A F352V K C370S HBH# £ A4 (Single nucleotide polymorphisms,
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G—395A SNP AA FERIEEH B H 45T =35 T3 (Absolute high frequency power, AHP) &A% 2 4% ( Relative high frequency power,
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#a XS ZR (Absolute low frequency power, ALP) AHP .RHP LA S1ZH#(Total power value, TPV ) 33, FF Bf A BRI &, 0 F
BEHET(P0.05) ;s TURATE KL 3£ F352vV ZEMRRAR vV RE BG4 K RUP.RUH SHEOEH FV 46
THAFE AR 2R VV BRI A T 5 L RHP SEUENE FV 4 FHHE S, IFE BEHEE R (P<0.05), @KL &
C3708 L5 Z/ERY SS 2 D B4l & T 417 & ELRAR /55491 L A8 (Ratio of absolute low frequency power to AHP, RLH) 4 {H 3
CC BPAERI & FH W HICA B2 ER, e CS &6 FHWHR, HERIH BEM(P<0.05), #i#: KL#ERH G-395A
SNP 748 #) AA 5 AHP . RHP A 56;F352V SNP 48788 VV &5 RUP . RUH WK 3¢, R 5H: ALP AHP .RHP LAR 2 I3 (Total
power value , TPV VB R, X ELE R klotho ZEH £ M 5.0 30 A5 540t B9 A BRI AR M .
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Association of klotho gene polymoRHPism with heart period signal spectrum

features in the Chinese Han nationality population
MA Hou-xun,et al
(Department of Geriatrics ,the First Affiliated Hospital , Chongging Medical University)

[ Abstract JObjective: To search for association of heart period signal spectrum features in the supine posture with single nucleotide
polymorphisms of three sites of klotho G-395A,F352V and C370S in Chinese Han nationality population. Method s :Genomic DNA of
white blood cells from 177 individuals as research objects (female 81 and male 96,age 65.11 £ 10.7 y )selected randomly from Chinese
Han nationality population was gotten. The SNPs of klotho G-395A,F352V and C370S were genotyped by allele-specific primer (ASP)
PCR technique. We applied the analytical software for spectral features of heart period signal (HPS) to determine the spectral parameters
of heart period signal in the supine posture in this group. Results: D The speciral parameters of HPS including absolute high frequency
power (AHP) and relative high frequency power(RHP) in the group with AA genotype were significantly low than those in the group with
GA genetype of klotho G-395A(P<0.05). The spectral parameter of relative high frequency power (RHP) in the group with AA genotype
were significantly lower than those in the group with GG genetype of klotho G-395A( P<0.05). @The spectral parameters of HPS including
relative ultra—lower frequency power (RUP) and ratio of AUP to AHP(RUH) in the group with VV genotype were significantly lower than
those in the group with FF genetype of klotho F352V (P<0.05). The spectral parameters of absolute low frequency power( ALP) , absolute
high frequency power (AHP), relative high frequency power (RHP) and total power value (TPV ) in the group carrying VV genetype were
significantly higher than those in the group with FF genetype of klotho F352V (P<0.05). The spectral parameters of RUP and RUH in the
group with VV genotype were obviously lower than those in the group with FV genetype of klotho 352V and the value of RHP in the group
with VV genotype were alsa much higher than that in the group with FV genetype of klotho F352V(P<0.05 ). 3 The value of ratio of ALP to
AHP (RLH) in the group with SS genotype was significantly lower than that in the group with CC genetype and the group carrying with CS
genetype of klotho C370S( P<0.05). Conclusion: The AA genetype of Klotho G-395A was associated with the decrease of AHP and RHP
parameters in Chinese Han Nationality Population. The mutated VV genetype of klotho F352V was not only associated with the decrease of
RUP and RUH parameters but also with the increase of ALP, AHP,RHP and TPV parameters in Chinese Han Nationality Population. This
suggests that there be an identify relationship between single nucleotide polymorphism of klotho gene and heart period signal spectrum
features in Chinese Han Nationality Population.

[ Key words JKlotho; Single nucleotide polymorphism ; Heart period signal

325 5P (Heart rate variability, HRV )VE R R B0 E B
FHEM TR, HERZW 8 FWAThReRF L.
BEFE T O 1R R L UE S OB R B SRR
HEMECHREE Y, HRV RlfES—FE R R
%L REREEHMNESFS A ENEENER, TR Rl
R SR EMZEE R (RLOZIRE R | ) SRR A H
BRI 7 152, 1081 B 5 5 (Heart period signal , HPS ) 3¢
W R R — R B 4 RG0S S SR S Y
FA &, ENMECEZEN, BN¥ERPOESIIRE
B : (DHPS #AB AR LB 1 32 4 RGETE 1 ; QHPS &
W AR A BB R R 2 R ME SR A7, R
By B X ; QHPS B =S R BRI AEH & R AW E
#, (Klotho, KL)ZER B —FHi Kuro % K H R H B Se7E/ MR
R KB REIN T AR R (g 3 bk
LR AESML B REAL R RREE S S AR A
WRESMREE ., HEPIRIESEEAL DA Klotho £
RRiE, FEE T RS E ., BNEEHRORIIEAMN
W R FETE 53 B Klotho B, FF R BLZER O REE S T A W

RS, 2R ST Klotho 2 -5 A FEEH K. Takeshita
LR FTIR ZIAE /N O IE U S SR 45 R Klotho FEIARIME
—EOL, EEEEEFENREINEFEREHLERYIRE
FHEXREE, FMBAR Klotho K FH Fik B/ NUF &K
RS IET SO S BT RE R A R AR BT
AR, AMTTRFA Klotho 22 B SNP SR HIC R e, KL
Klotho 3 X &M 58 K 5.0 B BBARE E LU R K
FHERKX, HAEEENR—EARERZSHNEHR
ZHEN LA AR A E B BRIE 22 S0, SRk, AR S
TEREDUR A BEE MBI &, SR B SR DU AR KL #H
G-395A .F352V K C370S B4 1 M £ &1 (Single nucleotide
polymorphism, SNP) 5 X031 A 815 B FHE S O,
FH O REME S IEAFE S Klotho AR,

1 BRMKREFE

1.1 AR %
BENLEHE BRI ABEME 177 AMERBFR T4, B
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96,4 81 B, B:Ar ol 1.18:1, ERE N 35~ 75 &, B E
(65.1110.7)%,
1.2.1 DNA 2B BUEDTA #iEsME#FeKA2 1M 1 ml, IDNA
ERET VRN EE(HPERESEEYEAFTRAFR
HE) 3R A AR B 2H DNA, 3% AR & K 15
AT, HeE o R L IR B e (R R BRI 4 DNA $2EUSUR .
122 Klotho B[ SNP Kifll RIS A FEH R RS9 (Al-
lele-specific primer, NASP)PCR $7 ARU-Z4E Klotho G-395A
Klotho F352V 5 Klotho C370S SNP B8 FL I &,

BEHAFERETEE NCBIREEREYFEL L)
B4 genBank FKHX Klotho #H FF%1 (Klotho FEHFFIHK H Gen-
Bank NO. AB009667. Homo sapiens klot...[gi:60391381]) K H
AN A SNP {52 FIHH Primer5.0 A EMEE
BER51Y. Rt 1 a b EREREEYHEAR RN
#t, FREI S HF IR EREFEE Y ARG R A
HHl. FrRisIFSImE 1 Bix,
1223 PCRUERRHRMFM K Klotho G-395A Kiotho
F352V 5 Klotho C370S SNP f PCR S R % BT F] EX Taq
B .10 x EX Taq B8 48 th ¥ .MgCl,.dNTP (dATP .dTTP dGTP
dCTP) T EKEEAEYA R AR M, PCR R KHERIY
RGN TR 2.3,
1.2.24 Klotho G-395A Klotho F352V 5 Klotho C370S SNP#
W RERAM T E AP RHAL-SMNERERMET Y
PCR AR Kl Klotho BN 440, RUAF L B FHAH
F¥ES A S AR R WS |4 AR B R RS [ S |
it 43 AN b A B AR A I 4 14 B R I 9 SR R R iHEAT PCR
i

Hy =9 A 2% e ¥E BRIk (R Ik DYY-11
FL A = A0 2 R L A, AL AN — AR ) SRR B R e vk
R85 (EB) R (RN EB A KETAEE YR RA
H] =5 ), WD-9403D RSB (dEET AR — U2 DK
iESE PCR 452R. H-FHHIEHIM EIMREER R R AR

Klotho P 22 25 2 Wikm o - 1028 2 YK PCR RN 7=4)
LIRSS SRIA BAR S BRI & FRRR R
%1 1 K PCR F=4y e vk 85 SR FH M, B b BF 4 Rk e AR R Al &

#1

THEHEAE,

1.2.2.5 HPS URBEFRAER M 709 ABF TR A E R
ER KA Y TRF R ZETHH BOTICHPS 35 &R HFE
ST RGEMEWETENRE HPSHE . i R A BIEHR ECS
ORES SRR BT BHL RS 4 1ER4), LA 300 Hz B RAEH
RRE CMS BB Y.L 855 (Eeletroc radio signal,ECS), #
M ECS $2H 512 R-R (A1 £ I B9 B0 7 B 18] P31, #508 HPS,
ARR LB APESERIRARA T EMERET
¥, HPS ThE S5 B IR (Total power value, TPV), 4%t 5
FIXTREF TR (Absolute ultra—low frequency power/relative ul-
tra~lower frequency power, AUP/RUP) X SAHR AR IIER(Ab-
solute low frequency power/relative lower frequency power,ALP
/RLP) 4 X 55 A% & 451 2 % (Absolute high frequency power/
relative high frequency power, AHP/RHP) K HBK5/& 5L
{E (Ratio of AUP to AHP, RUH ) {371/ 57 Lt. {BL ( Ratio of abso-
lute low frequency power to AHP, RLH ) L F- 1.0 3 & i (Mean
heart period, MHP ) #15F-34.0>#. ( Means heart rate, MHR ),
ERBHP X 5AMNERAIRARIRREHE
T 43T 5 AR T # SR 2 5 B ST B 2 T B
RAE IS X SHXT R TR R BRI B IE
FREAR AR 85 A LU ABL S5 AR /7 A1 LU I e 32 B 2 5 1 32 %
MV ERILIERE , BT R R RTI R RS R K

HIG LR SR BT M.

2R ERE HPS FRL ZEHMVEML KB D 30 min, 7EE
PHREE D 25 CHRMT , REMEMLET 8 min B LBHEABFES
BORE, FI I CHPS 3% B LR MR AE 24T 2R G ) XT %4k 2 HPS
hRIEFHEHIT 4T
13 MM A&

R AR EE A MS-OFFICE2000 fJ EXCEL
BfF R SPSS 18 GEIH R T M. R K BURMERST,
P P<0.05 fE ARG F 2R FIBIbRE . 5] 288088 LA HL =
PrfER (x £ s )38 RAMSL AR BATHMT, Ll P<0.05
VERGETH 2 R EHI R

Klotho G-395A. Klotho F352V & Klotho C370S BFi&it&95|4 /51

SNP i1 4,

Primer 5|4

Klotho G-395A

Klotho F352V

Kiotho C370S

P11
P2-1
pP2-2

P1-1
P1-2
P22

P11
P2-1
P2-2

5’ — AATTGGCTCCAGCAATGTCCAG-3’
5’— AGAAAAGGCGCCGACCAACTTTT-3’
5~ AGAAAAGGCGCCGACCAACTTTC-3’

5’ - CTTTCATCTATTCTGCCTGATG -3’
5’ - CTTTCATCTATTCTGCCTGATT -3’
5’- CCTGAGACAAACCAGCCATT-3’

5’ - TACAATACTTCTTTCCGTCCC-3’
5’~ ACTCAAGGAGGGTCCAAAGG-3’
5~ ACTCAAGGAGGGTCCAAAGC-3’

SIS T IE R B R T RHARS M ERER A A
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2 &% R

2.1 X#EAB Klotho £ 8 G-395A & F LA AR BH #69
B BT AR

Klotho [ G-395A ZAMN GG, GA F1 AA H N
#HEHE L FHAHE S B M AUP.ALP . AHP .RUP.RLP,
RHP.RUH.RLH UL} TPV S8 LA R B . AA HER
A E RO EYIGE Si55 AHP 5 RHP B4 H GA 84
FIR A BEMEF(P0.05); [FAT AA R BB H.O3F
BIE 5150 RHP 250185 GG B H M (P<0.05), 51

HAEH A HASEOL BRI ERTHITEBEA(P0.05), K
RERERE 4.
22 R#HEAF Klotho £ H F352V & F LA RHABBFH GO
FHAPETELAKE N

Klotho 2 F352V MR FF, FV 1 VV SR H#E
## HOG B B W5 S i AUP.ALP AHP .RUP.RLP .RHP,
RUH.RLH U\ K TPV BB BRE R BR - OVV RAEER
I HH O A BE 5% RUP .RLH .RUH S 5U{H 55
AR FF RAMBHEM,(UF RUP.RUH BEERERE
TE(P<0.01); [FlET VV 28 R RIS & H: AUP.ALP AHP,
RLP.RHP L} TPV 4847 FF B REUEW & &, {UE ALP,

#F2 PCRERE&#H

HERE ik bk BA FE{4 PCR {&3F % BIS 12°cEs
Klotho G-393A
(P115P2-1) 94°C 4 min 94C 30's 61°C 305 72°C 30 35 10 min
(P11 5P2-2) 94°C 4 min 94C 30s 63%C 305 72°C 30 35 10 min
Klotho F352V
(P1-15P22) 94°C 4 min 94°C 30 s 54°C 30 s 72°C 30 35 10 min
(P1-25P22) 94°C 4 min 94°C 30 s 54°C 305 72°C 30 35 10 min
KlothoC3708
(P11 5P2-1) 94°C 4 min 94C 30 5 54°C 30s 72°C 30's 35 10 min
(P11 5P2-2) 94C 4 min 94C 30s 54C 30 s 72C 30s 35 10 min
%3 PCRER#&E
HEHEZAEMEMN WK 2R MgCl, dNTP P22orP11 P-wild P-mutated Taq BAE B DNA
J= () (pD {mmol/L) (o mol/L) (pmol/L) (. mol/L) (. mol/L) ) (ng)
Klotho G-395A
(P11 5P2-1) * 2 15 200 0.25 0.5 100
(P11 5P2-2) * 2 15 200 0.25 0.25 0.25 0.5 100
Klotho F352V
(P225P1-1) * 2 15 200 0.25 0.5 100
(P2 5P1-2) * 2 15 200 0.25 0.25 0.25 05 100
Klotho C370S
(P11 5P2-1) * 2 15 200 0.25 0.5 100
(P11 5P2-2) * 2 15 200 0.25 0.25 0.25 0.5 100

FE* NE 20 w1sPLL or P22: B FS 145 P-wild: B A RIS 4G AL T 195 P-mutated: RRASGALEIRFF T
%£4 Kiotho £H G-395A.Kiotho F352V & Kiotho C3705 & & BB ENHH LA ESESYILE

BEEY ik ¢ MHP-§ MHR-S ALP ALP AHP RUGP RLP RHP RUH RLR TPV
Kiotho G-395G €0 847.09+ 11238 71.79+9.23 430.38: 34028 226.44 2 80241 239.09 + 604.31 585421575 1838 +9.24 23.08+13.27 500+824 119+ 133 89591 21491, 12’
Klotho G-395A 3 83749111256 72.94+9.87 47478 £460.95 16275 + 180.05 338.99 + 592.86 56.98 +22.96 183811097 25.03 +21.62 526530 129+ 1.17  939.12+879.73
Klotho A-395A 14 84093+ 102.6R 7225+804 513.99+45820 174.53199.85 112.23 £99.26 63.10+ 14410 2097 £ 12.05 15932729 564£496 1.55+1.06  800.75 £+ 667.34
Klotho F352F 5t 82609+ 103.78 73.74:9.11 389.45:244.97 133.05+134.21 181.78 £ 318.94 60.16 + 15.96 18.50 £ 8.76 21.34 £ 14.96 5291494 146+ 138 704.27 £ 574.72
Klotho 352V s 84855+ 11470 7179953 433.34£427.89 203.13:712.73 257.75+619.18 57.34 £ 20.59 18.86 + 11.59 23.80+18.74 5311772 1.3x1.18 901.16 + 1410.26
Klothe V352V 11 876.78 £ 97.74 69.2:7.60 601.51+£349.71 4553238776  965.35+1561.70  41.17+1575 23.08 + 8,97 3575+ 17.6t 159+ 1.12 087068 2022192198768
Klatho C370C 38 85245+107.66 71.00+£9.09 459.73+4254]1 35838+ 1 180.77 381.582919.51 55.77+20.59 2039+9.73 23.83 + 16.83 448 +4.18 129107 1217191218840
Klotho C3708 130 84279 £ 11312 7244948 437.661388.63 213.61 +672.47 316.08 + 768.00 575320016 18.61 + 11.59 23.86 £ 18.38 5421769 1324127 941561 142654
Klothe $3708 9 863.18 £+ 84.75 70.12+7.02  563.50 £465.53  183.94 +201.33 470.27 £ 910.80 65.29 x 14.98 14.61 +7.43 20.10£9.44 4.12£227 0761042  826.49 + 649.78
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AHP RHP LI F: TPV 24 H £ 78 8 EFH(P<0.05), @R
B VV EFE R HE H RUP.RUH S8ESH FV 245 T
WHIR(P<0.05); RNt RAS R VV SR RHHE H RHP 25
4 FV B FHETH S, N BEHER(P0.05), &5
HAEE E HASHEEY T EEH 2R (P>0.05), KA

ZERENE 4,
23 X#HEAFE Klotho £ B C3708 &F A B A HH ey
BB R ER T

Klotho 2 C370S £4&4E #9 CC. CS 1 SS %54y [F#
W B LS B W {5 S 3% AUP.ALP . AHP.RUP .RLP.RHP.
RUH.RLH DA K TPV ES B LB R BxR  ORAER SS
HEIHH A K RLH . RLP SEHEES AR CC REBIEHE
&, RAETE RLH S8 HH 2L 7H B F % (P<0.05), @37
TS SS BB H RLH i CS & T/ EM, 8
BEHZER(P0.05); FREAMEFEHLLSHMELRYT
BEHEEZER(P0.05), KA RHENLE 4,

31 #

DEREFNREMMERRA THERAEHNES
FEZ—. B7F 1996 F(RRM LR FS AL ENES 58
A B2 2 WTask Force FFST4 SEARAE 44T T o0 A8 Sk Y
Kl broe A B b B RE LA B W PR R 45 0 T ) B, 5
T FRAE M A SRR A (B, RS L 1999 EEIN
R A AT HPS BFHIE A AU O R SRS, LAt
KBFTORE B EHERGE S A Y, HREEIRE HPS %
BB ARATUHT B e B0HE T A 38 A0 A B S, MR 9
AFRER, B T HPS PRI EEM T 056,

IAESRA K HPS JEHRF (RL.L 8 Rt ) R B8 5
A SRS RIS TR . E A B ITIESL HPS
TERHE RSB S HE B H ERMMAXME, B EE
Shihara 4¢"VBF 5% & P AR FREX 25 H -1 (Uncoupling protein 1,
UCP1 )R L5t %t B FH i TTRm, LA LR
BHER B3AR HEZAMRAERT 5 E &G shA MEs
N, B [ 2 28T B M SR FEEA )
(IR . E N3 S5 IR 45N ] HPS SS4RIE ST B AR B R
HiE— S LA B (Nitric oxide synthase, NOS ) JE[H £ 240 5 H
DN EIAE SIS AE B AR S et BB T B0 HPS JS451E
B NOS 247 B EV B NOS2 C-1173T SNP 22457 TT 5HAM
BMi Y RHP 38 858 5% ,NOS3 G894T 2825 #Y TT 75 5 HAMEp
IR AHP BB X, ZAFE S TE Z B NOS BN L E
PR 5 H R B0 R A BB, EAMEHR Wilk 05
BBl aB Y LEEZHEELEESHBLFLEAN
R ADR B | Serd9Gly Z2ARFER 4 H i B0 RE A
5, ADR B, Arg389Gly 275 3 Hoifh B0 3B B A R
ADR o ,B C/A 8 A U ERET & S 0 FEKE
AR, FRGERZAE FIRERZEREERESH S LEE

%, BT Mitro S5 7T £ B E E 5K & 11 3Z{& A1166C SNP
AA SBATEE RS ST A IR L1 P 5 R A R A MR
FEA R, i S R B A A A S5 h R 2 5k
FIBARAE 36 B Neumann SFPUEDFFT SR {8 i SEEERR
WHh4E AR A BEEEEEE 455 B2 2(A/G)(A kinase anchoring
protein 2, R AKAP10)I646V( R &R VS HIER )& H
ZAPERT, £ AKAP10 RZEH V &0 NS HEA L
W HOEE R MR, X IR R B E R RN
TS ANERT B RN S R R SE TR A R
HROIRFL R . LIRS BRI E R E 25T
RERURIL.C 248 R 22 B AR AT 7E .

Klotho E:FHFH —Fp 5 5F M R T EHAXNEN, 3%
LRI ZE R BG DR £ 4 MR HESIE T S5 R
O ESE B S T RERR G o6 | T 8 55 45 Th RE R A8 U5 i
Klotho BEHERBHEMNER W B IRZEFRAFES
A RES RN Klotho TEE BESR AN MM ERRE . BN EE
Arking 25T & BL KL V352 R25 & H AN 7000 KL &
M4 KL F352 BPA: % B B [ 1IK(6 £% ), KL S370 "RAHF
RIS 4300 KL B B B3 KL C370 BPAE 38 5 2.9 %5, KL
V352/5370 SUSEAEE W S I —FE P R BRI (403 KL & H
AT 1.6 15), Wik, St N SR KRR E
B R AT ERVLE AR EEME.

H i 47 36 Klotho B £ 815 .04 RIS LR
FEMIREE D, A DUE AR ST E L, A SUREE SOk
e ErR R LSRG S RFEE N A FHE R
TERIMAERT , R A i R E R A ) TR e HliR T
HYCHPS 73 B R MEAFAE 5347 2R 50 ) SR A A B 1.0 3 B 8
fF51%. Bt EDE AR Klotho G-395A \F352V DL &
C370S 3 /i 5% SNP B A5 (v &R 5.0 30 B 45 5 4
FHEWFIT, TR T REE O R A R A S B R B, A it
— R IERER ZA M S0 MmE AT CLBEEE) KR
BARE,

B XFBUEAEE Klotho G-395A GG .GA Fl AA &2 (i 1
EHEEHELOAME SIS BRI AL BREREA
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EMES; FaHEE AA RERFERE K RHP S5 88T
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RIS FH5H 5 69 RUP.RUH 23U 3% B9 50 B 4 BF
A RIS WA 53 VV R RE L ALP AHP .RHP LA &
TPV Wi#: FF B RV 2 A B 2R, IR VV
RAFEF B Z 59 AHP . RHP S5 A% i 5 32 B 22
WYUK TPV 2HF R BN B REEFERBEWES, b
RFHEETSHEREHENY VV RERFLRE RN
BB A R K, FIRE A BIRARR vV BN E
RUP.RUH 24({H (RBAZBIEH W FV 4 THWE
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HPS 1R85 Zh M 0SLhnat X, AW B RLH 18477 KL 2H
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AR EE AN SH O3 ARG Siga M. T4
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