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[# Z )8 . PN akmXEENEAREEE (Klotho,KL) EH 3 M ABFRELS A HAS MmN BRL5EF
B ILE AR 7 % RIS SR E R A SRR A 775 6, EERBEEE A 339 5 (Fif =60 5 ) fERPFFXTR . RESH
R 4n B EE B 4] DNA, 7P 88— S0 R4 FE 514 PCR $R (SASP-PCR ) %l KL Bt 3 4~ SNP (LA MERE, 2t &
SERBRASSEMERHMHELE, &2 . SMAEREH KL &R G-395A SNP AA SRR FRE W RARKE (P<0.01),
EHANS R, B EHB R ER AA SRR RARE MA A B E (P=0.001) . & ILERKH KL EE C370S SNP
R F352V SNP B &M AR RE W BAN TR EWESR (P50.05) . A&0MHREN . BILERA KL G-395A+F352V+
C370C KL A-395A+F352V+C370C 5 KL A-395A+F352V+ 3708 484 3B RIS R & 0t B4 B B35 ( P<0.05 ) , $& 5l 40 2B
57 00 56 F(SAE 1S i FE s 41 B 14 28 3 L KL G-395A+F352V+C370C KL A-395A+F352V+C370C J& KL A-395A+F352V+C370S 41
SO EERSREBANEE B EEER (P<0.05) . AR RBER MUERH S B F I KL A-395A+F352F+83708
KLG-395G+V352V+C370S 4144 i 5 R B Rt AWK, HA BEMER (P<0.040) , 44 AR KAEEESH KL
HE G-395A SNP 5& 1 EmH HHME e, H&0HHRB K KL G-395A+F352V+C370C KL A~395A+F352V+C370C
KL A-395A+F352V+C370S & XKW A 5248 MR A X, eI ZE B, W EA T ERA G ERUMEFEEHE

SRR MER
[ X817 JKlotho; & L JERR ; B4 A S HEFE R
[ PEEBSH£ZESHES JR544.1 [ XEkARER ]A [ ¥R B A ]12010-12-14

Association of single nucleotide polymorphisms and combination genotype

distributions of the KL gene with essential hypertension in the aged
LIU Xiao-lin et ol
(Department of Geriatrics ,the First Affiliated Hospital ,Chongging Medical University)
[ Abstract JObjective: To investigate the distribution of three cites of single nucleotide polymorphisms ( SNPs ) and their combination dis-
tributions of the KL gene in the Chinese elderly population and analyze their association with hypertension in the aged. Methods : Selected
775 patients with essential hypertension ( EH ) and 339 heathy people ( the age =60 ) as research objects. Genomic DNA of leukocytes was
extracted from venous blood and the single allele specific primer PCR technique ( SASP-PCR ) was used to detect allelic genotypes of three
sites of SNPs and their distribution of combination genotypes of the KL gene in order to analysis their relations with the EH. Results:The
frequency of allele AA genotype of KL G-395A in EH group was higher than that in the control group ( P < 0.01 ). According to sex strati—
fication analysis, the frequency of allele AA in the EH male subgroup was obviously higher than that in the control subgroup ( P = 0.001 ).
There were no significant difference to be found either in the KL C370S SNP or F352V SNP between EH group and the control group
(P>0.5). According to the combination genotype analysis, we found that the allelic genotype frequency of Klotho G-395A+F352V+
C370C, Klotho A-395A+F352V+C370C and Klotho A~395A+F352V+C370S in the EH group was higher than that in the control group
(P <0.05),but according to sex stratification analysis, we only found that the allele genotype frequency of KL G-395A+F352V+
C370C,KL A-395A+F352V+C370C and KL A-395A+F352V+C370S were obviously higher in the EH male subgroup than that in the
healthy male subgroup (P <0.05).We also found that the combined allelic genotype frequency of KL A-395A+F352F+S370S and KL
G-395G+V352V+(C370S were obviously lower in the EH male subgroup than that in the control male subgroup ( P < 0.04 ). Conclusion:

YEEITE . ) Bk (1986-) , %, M+, This study showed that there was an association between SNP of

FRF . £ hEhR, KL G-395A and essential hypertension in the aged.According to
BEEE . LB, B ,44%, Email; mahouxun1966@yahoo.com.cn,, the combination genotype analysis, this study found that genotypes
ESTR:BXARALTYMAB (%45.30672212); TR EH of KL. G-395A+F352V+C370C,KL A-395A+F352V+C370C and

KFAHAEFTBRA (%5 :CX0507), KL A-395A+ F352V+C3708 associated with EH in the aged and
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the sex difference existed , i.e.the male patients who carried with genotypes of KL G-395A+F352V+C370C, KL A-395A+F352V+
C370C and KL A-395A+ F352V+C370S have a high risk in suffering from EH in the aged.
{Key words Jklotho; essential hypertension; the aged ; combined genotype

FEE R ADER LR BEY BMERE BRRCH
EHEFEASEERNEERBEE, RARILEITESH
B BESLEENL, REX (Klothe,KL ) FH 2 Kurof
HRIFE 1997 FRAM S HEHXMFIRERE KL ZEKZA
BE )/ BRUET LR B O B 5K B BR A B RS B
SMEZHMELTFALZEENHXBRG S, HiM%E
Wang FPH 50 R KL ZEMHE =P RS 756 M EBEN
R B & Z 230, M RA KL ZH LK CDNA KRS
(B AAV.mKL) 95 ART AT BRI FRIW ] , 377 90 & 1l
KFit— &R, BN KL BR7ZER M E & R AR ENL &
BIEEMNEA. CHERRIESHEFRMBK KL RRE
BEBESETFREALD, T 5 ML 8 & 5% R A R 2 PR RE % 3
BTIA ZEE R R BEe, XRIRREE Z R ENE
BIAESEME T B AT 6 KL RE B HBRE ST SRRHN X
FRREEPTTEMIE, MBL EHREMIAREES
HREAEA T SRFAXENTRE—CERE R Eigk
BHRERZEHERR AR HEREN . SERCHLE %
FERENBE KL EF G-395A.F352V.C370S 3 M s A
RN SEMERBRERBITIER, B BiZEREZ S
REBE 44558 MR A, i T & R
B TR R R LR,

1 N&RE5FZE

L1 BRsT%

PR R IR IET 2007 4£ 1 A ~2009 4E 8 AR E K
ERRENBE—EREFER 1 RAEGRA . Rk
VU F g B e R B X RN EEFMER B E 775 6 (£
=60 % ) VENBRRAL, B 475 B, L0 300 4], FHI4ER
H7(73.650 = 8.337 ) & ; Bif & UL B FXIFF-& 2006 EWHO
BRI AR E, BRSNS R YR E . [RIEBEPLE B E K
BRI K%M B —EREER 1 R ERER R AR
JBR R BIEF AT 339 BIERIEF T BA (Fi#8 =60
), B 221 B, otk 118 B, FHER (73.87 £ 10.46)
B IEH X IR ABEARAE : LE <140/90 mmHg, To.L il . B
FFAE SRR BB SRS, B.OBE RER AT B heE R
M mAEERE. bk 2 ARMSEER FEAAHEY
otk , ¥ B PG HE X T I 4% 56 R A BAEDUE A BE
1.2 Fik
1.2.1 DNA #H ESME#EKIL 2 ml, EDTA $U8E, A -
ESRA Y TRARA TR A M R HH 4 DNA #iig
B AR 4 A I A 4R R 40 DNA, B 7 B il & il

BT,
1.2.2 SNPMFT KL ZEFE K5 RAL AL S K SNP 15 B
Z: B8 NCBI, F| ] Primer5.0 {4 B AT 5 2 H 4 F 15
Y, Bt —REN RN R LIS Y, IE RS, R et
B —4 37 KRS SNP A & 28 R ak B AR B4
M EEBETIRERET IS Y. A5 198k ERE
EEYFAEGRAF (TaKaRa) F 5.
1221 KLG-395A SNP &l KL G-395A L5445’
~AATCGGCTCCAGCAATGTCCAG-3" ; T34 .G LA K H
# 5’ ~AGAAAAGTCGCCGACCAACTTTE-3’ ,A S #
5’ ~AGAAAAG TCGCCGACCAACTTTY-3’, PCR R W& %
R R 20 pl KALER, 4 10 x Buffer 2 ul, dNTP 0.125
pmol/L, MgCl, 2.0 mmol/L, 5| #)¥# & K 0.25 pmol/L, TaqDNA
RAH 0.51U,DNA 100 ng, RN .G S 3EHE 94°C
B M 5 min, 94 CAEH: 30 5,63°C B K 30 5.72°C FEfH 305,
3t 35 MBI, 72°CEEK 10 min; A 1 HFEF 04 CHABM 5
min, 94 °CAEHE 30 5.61°C Bk 30 s 7T2CEESM 30,3k 354
PEFF, 72°CIEK 10 min,
1.2.22 KLF352V SNP @l KL F 352V L5149 F %41
#H 5° ~CTTTCATCTATTCTGCCTGATE-3" ,V &4 2 [H #
5’ - CTTTCATCTATTCTGCCTGATS-3" ; Fi#f5147.5” ~CCT-
GAGA CAAACCAGCCATT-3" . FR &R Z[F) KL G-395A fii /5
Bk 5 F EAERM vV EVEER R BEAHR 3N
94°CFHAE M 5 min,94°CAE M 30 5.60°C 3B K 30 s.72°C LA
30's,3k 35 MEF, 72°CZEK 10 min,
1223 KL C370S SNP % #l] KL C370S L #5184 :5"-
TACAATTACTTCTTTCCGTCCC-3" ; F#51H: C SR E
4 5’ —ACTCAAGGAGGGTCCAAAGE-3",S NEMERH N
5’—ACTCA AGGAGGGTCCAAAGE-3", H: & Btk % [ KL
G~395A LA RIA R ;C W EMEREK S HHE M EHE
H RN #5490 :94°C AP 5 min, 94°CAEHE 30 5,54°CiR
K 305.72°C FE49 30 s, 3k 35 MER, B/5 72°CIEK 10 min,
1.2.2.4 KL G-395A F352V C370S SNP ¥4  PCR KM
95, B PCR Y 5 ul, 1.5%M B Ag e — 1Rk 2. 58 v
BRI, R R R G FT RS R S EE A
KL B G-395A ZEM N EFMEER N GC.GAAA K
PCR P41 A 147 bp; KL A F-352V 28 ENEMER
&% FF.FV.VV, H PCR =47 % 230 bp; KL 2:H €370
EZAMMEAERAY CC.CS.SS,H PCR P44 285bp,
13 &%itadr

SKF SPSS18.0 A4 0T, IR RS H P I ST
SEER R BRI, P<0.05 AEREF R
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FEE L,
2 & R
2] 2EHAERESHBAKLAREEF®H ZARS

FUHEARARSFHER
B ERH KL 2 H G-395A SNP AA Z{u R HK

IR HERAGIEE L (P<0.01 ) ; HFHEHFZ
BFSE, B i 28 B0 BB B 3 AA S5 N B R &5 0t IR 9
BIE, HERESHTEE L (P=0001), HARHELE 1.
ML ERS 4 KL 2L F352V SNP FF.FV.VV 5§ KL %H
C370S SNP CC,CS.SS 5o F B4 B 458 IF 8 W BE A 3 8 .
FHER BESNSENREOREH ERZENERENA
ANBEh AR BERER (P>0.05) HATEIENLE 1,

#1 ZERHIERASHRAKL ERZSURSUERGFRILER

[ iba il

IE¥ T P!

HEK % HE B OER & HE SR
(N) (%) (n) (%) (n) (%) (N)

mE B EE Lk B

(%) (n) (%) (n) (%) b # x

KL G-395G 341 44.00 197 4147 144 48.00 178 52.51 111 50.23 67 56.78 6.860° 4684 2611
KL G-395A 333 4297 215 4526 118 39.33 142 41.89 99 44.80 43 36.44 0.112 0.013 0.299
KL A-395A 101 13.03 63 13.26 38  12.67 19 5.604 i1 4977 8 6.779 13.537° 10.898" 2.997
KL F352F 272 35.10 163 3432 109 36.33 131 38.64 83 37.56 48 40.68 1.285 0.693 0.682
KL F352V 471 60.77 290 61.05 181 60.33 196 57.82 128 57.92 68 57.63 0.858 0.618 0.258
KL V352V 32 4129 22 4632 10 3.333 12 3.541 10 4.525 2 1.695 0.216 0.004 0.815
KL C370C 335 4323 219 46.11 116  38.67 148 43.66 99 44.81 49 41.53 0.018 0.104 0.290
KL C370S 416 5368 243 51.16 173 57.67 179 52.80 114 51.58 65 55.08 0.073 0.011 0.230
KL 83708 24 309 13 2734 11 3.667 12 3.540 8 3.620 4 3390 0.148 0.402 0.019
¥ IR AIIE 4 BB LS, P < 0.05, X RAEFKITHEEYL
22 EHAHhERMENBAKLAREEFH AR
B A A AL 3 i i

HAESHVR B RAH TR MUERH 53 8A KL 3
& G-395A.F352V.C370S 3 Mu S EHE SN A G ENR
RAFF0A 23 FhAD 20 Fp Hop KL &S H A E R B4
Bar.

BIMER4 KL G-395A+F352V4+C370C . KL A-395A+
F352V+C370C 5 KL A-395A+F352V +C370S 20 & 26 6 % 4
AMRE I RAHBIE (P<005) , HHHIERTLEHR
e ML IR 9% 46 3B #E B b KL G-395A+F352V+C370C KL
A-395A+F352V+C370C 5 KL A-395A +F352V+C370S &
HERMMEFFREH S BARENE, 2REHKITH¥EEL
(P<0.05); METHESOERESE LARES AR
SR IRA N2 F LG E B L (P>0.05)

7 I ERS 2 KL A-395A+F352F+S370S & 3K B4 A
B RK, (HERIEHFE L, BN ETFRER
T I PR 4 B8 M B R KL A-395A+F352F+83708 44 5E
BT iR BAR, R ERITFEE N (P=0038);5
ML R34 KL G-395G+V352V+C370S 20 & B B 5 43 i i 3
BXHRAL(P=0.042) , A BHRE RE MLERA B
#3E g KL G-395G+V352V+C370S 44 5 P A4 75 SR 4%
SERARK, ZRAELHFEE X (P=0.022) , HABRIERE
2.

KL 252 HaTat 78 & B 5 3 2 UM G i 3 B
H, BFRGESE KL R FRIA GG/ 2 B Sk tL & B
BiAh WERRER R H FERHEAUT ARZEHRERN
IR RER AL AZEH) KL EEEA T 13 SHEHK (13q12),
HiE S s M E O, e a8 RmE
A, Hp—Foh /B KL B, AR —F AR IE R E
TEHMETMEAEEM. BRAXKLEREAFRAS LY
FEIRMAREBHELER, 10 Zhou Q FRF R EIHL & MIE
HIZi M atEE SR U Ang T -SSR E AR
FYEA L FEEHLRITT BB S 1 B KL BB RE, M He
AAERKETF ~B 1 (Transform growth factor-beta LTGF-1) \p53.
p38 K BER1L p38 (Phosphory lation-p38,p-p38 ) M F A H £ ;
Li X S5 e R SR VD I 3 0 KL Rk, — 2B
B &M K BB BRI ES ( nys b A B R
N ET/MERIE R, BN T ) BUE X B4R R RAS FH
WX b i ML 2590 FT REROE T 1899 KL B E H IR
REBEFAEYFBON . MR & AL I 2408 KL 2R
FORYIRR (KL-shRNA) IT BN E R 1(Endothelin-1,ET-1)
B RIE S IR M3 2 B AR R K g, ST R B
Bt BIfE KL B E RRFRAFAT SR ENEL: R
X,
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®2 HEBNERASHRAK EFESNP EERASSHHERR
T I R 2 ER T A x5
HEHFER B X B OHE 4 R SN BE B EE L X ik 5 %
(N) (%) () (®) (n) () (N) (%) (n) (%) (n) (%)
KL G-395G+F352F+C370C 53 6.80 29 6.1 24 8 25 7.37 14 633 11 932 0.104 0014 0.543
KL G-395A+F352F+C370C 47 6.1 29 6.1 18 6 21 6.19 11 497 10 638 3.799 0354 0.830
KL A-395A+F352F+C370C 18 23 14 29 4 1.33 6 1.76 4 1.81 2 227 0342 0775 0.078
KL G~395G+F352V+C370C 93 12 52 109 41 13.6 38 112 24 1085 14 119 0.142  3.469 0.241
KL G-395A+F352V+C370C 91 11.7 61 128 30 10 19 5.6 13 5.88 6 147 9.982° 17.689° 2.600
KL A-395A+F352V+C370C 19 245 13 2.7 6 2 0 0 0 0 284 8455 6.164" 2394
KL G-395G+V352V+C370C 3 04 2 0.42 1 0.3 3 0.8 3 1.35 0 056 1.091 0930 0.394
KL G-395A+V352V+C370C 2 0.26 1 0.21 1 03 1 0.29 1 0.45 0 113 0012 0308 0.394
KL A-395A+V352V+C370C 1 0.01 0 0 1 03 0 0 0 0 0 0 0.438 0 0.394
KL G-395G+F352F+C370S 69 8.9 44 9.2 25 8.3 32 9.43 19 859 13 119 0.082 0.081 1.131
KL G-395A+F352F+C370S 62 8 35 74 27 9 30 8.85 21 95 9 561 0225 0928 0.203
KL A-395A+F352F+C3708 13 1.7 9 0.19 4 13 10 2.95 6 2.71 4 284 1.888 0481 1.908
KI. G-395G+F352V+(C370S 101 13 59 124 42 14 57 16.8 33 149 24 203 2771 0.829 2.559
KL G-395A+F352V+C370S 135 174 87 183 48 16 65 192 50 226 15 127 0.493 1.771  0.715
KL A-395A+F352V+C370S 35 4.5 21 4.4 14 4.66 5 1.47 3 1.35 2 1.69 6.301° 4.252° 2.032
KL G-395G+V352V+C370S 8 0.1 4 0.8 4 1.3 9 2.6 7 3.17 2 1.69 4.132° 5.281" 0.078
KL G-395A+V352V+C3708 3 0.38 2 0.4 1 0.3 5 1.47 3 1.35 2 1.69 3914° 2209 2203
KL G-395G+F352F+8370S 4 0.5 1 0.2 3 1 4 1.18 3 1.35 1 085 1458 3472 0.021
KL G-395A+F352F+S370S 4 0.5 3 0.6 1 0.3 1 0.29 1 0.45 0 0 0.258 0458 0.394
KL A-395A+F352F+S370S 1 0.12 0 0 1 0.3 3 0.8 2 0.9 1 085 3767 4311" 0470
KL G-395G+F352V+S370S 6 0.77 5 1.05 1 0.3 2 0.5 1 0.45 1 085 0112 0636 0470
KL G-395A+F352V+8370S 5 0.64 3 0.63 2 0.6 3 0.8 2 0.9 1 085 0.190 0.158 0.021
KL A-395A+F352V+8370S 2 1 0.21 1 03 0 0 0 0 0 0 0.876 0466 0.394
41t 775 475 300 339 221 118

I I EAAIE R S AL, P < 0.05, ERAHEITERL

EARES KL RNEEMSE0R Bixh REES
X, Jo FOERF SR B A BT Klotho G-395A A HERT
%L ( Coronary artery disease, CAD ) BFEPC-395A 1
AT AA A FHRIBAFERIEL, #—L WA
(FFE#% <60 % ) BB G-395A MYZRATIRTLE CAD HEenf IR
REN, T (FEh=60 % ) BEFHEMEF, iR
G-395A RAFRITTRER: CAD AIRHI— ML AR A F. Arking
OB ZT R R B KL RY287E Pk KL-VS B HE! ( B F352V 1
C3708) , K5 F M R B AR EE TR ERERA B
PIHI L ; Kuro S0 18 H A X Fh e AR PR A 4l & F AT R
F= CAD Airp Rzt fER L . (B B RTEE % KL RE L&
HRERRRA S S5 E MLEROAEEER R REED,
A SO KL 22 SNP R A AR FA 434 5 B R E
EEMERNREE, UER Klotho A EAME S ILER X
FRALE e, B T EEAHROE.

R SCGENT IR EE R MERH X IEH#REARYA KL
G-395A SNP GG,GA,AA SN RFRHSHBIR, RMEES
MLERAE KL EF G-395A SNP AA Zfir 3/ 4 7 s R 8
BETARA; - SEENTERRRANELER LS

1 FE 8 KL B G-395A SNP AA %5 {3 35 [ 43 A S R 5%
STRENE, HG B ENLER R EERE AA S
HEEHEESBE MR, BFEENZERME, WangHL
LR ERE R KL G-395A £ SR A B LES S
PR M , AR RSB UESE AL A T RBVE A — R eI 1R
WEMEAEAER, SAXHRERERHE .

A SGE X R A LR 4 S OE H R KL B
A F352V X% C370S SNP F R A B W M IE/w 4 KL £ R
F352V SNP FF.FV.VV &4 i B E % 55 C370S SNP CC.
CS.SS B EMENAME S BA B LR EREZR; #
— SRS ERELEEEESERR R MEREH
EREAA BRI REST RE N T B EEER (P>005),
BI$R 7R F352V J C370S SNP 546 5 [k A9 & 5% TG B H AR
x

HEEAXRERARTRESELIHAEGA T ESERM
PR EE D, EAEE DR FEAEHF R IEANR
NOS3 A-922G .NOS3 T-786C 5 NOS 3 G894T SNP fyZ%&{r &t
HREHAG4H 5 MEMHEE SN, FREH EREFM
R A R AR B AR R 43 47 5 1R 5% A AR DG 5
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A S BT E & B NOS 3 G894T+ A-922G +T-786T %
HEH T ESBMENEEFEEYE, AABAZFE LT
2H NOS 3 G894G+ A-922G+T-786C HHEBIIEH H [ fEA 5
BEME, XMEAHRREBEES A AHAESR AT
HrRANERNR S SEFERERMELREL FL
H W RANE

A SGE S KL 2 E G-395A,€370S,F352V SNP3 4
LA AAERB S UGS AR MER X RS, BB KLG-
395A+F352V+C370C KL A-395A+F352V+C370C.KLA-395A+
F352V+C370S 20 & ZE 8 400 SR S S AR ot R A o 5 $R P 31
SRR ERBENEFBHERIERETHERTEXE,
AR B AR KLG-395A+F352V+C370C KL A-395A
+F352V+C370C F1 KL A-395A+ F352V+C3708 414 FL N R
WEHESRBRRELER, RSPy L o8 mER A $
B ¥ KL G-395G+V352V+C370S 5 KL A-395A+F352F+
S370S £H & 55 R Y 43 7 ST AR 1E B AR o} R B M T 4 M K
A REEER ARUREFER M KLG~395G+V352V+C3708 Fll
KL A-395A+F352F+S3708 S KN HER S BRERMNE
o

% F AT, AR SCBFSY & B KL G-395A SNP AA & 1R
R5EEBNIENEE SR ER XM, KL C-3708
SNP.KL F-352V SNP B ERB M S EEE MELHEM
Ktk (H— SRR SAR ZB KL G-395A+F352V+
C370C KL A-395A+F352V+C370C F1 KL A-395A+ F352V+
C370Ss HEBEAE T ERHE S RBE ILER, B/
EZRM,

2 £ X W
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