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Correlation between single nucleotide polymorphisms of Klotho gene
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[ Abstract] Objective: To investigate the correlation between the distribution of three single nucleotide polymorphisms (SNPs) of Klotho
(KL) G-395A,F352V and C370S in the Klotho(KL) gene and metabolic syndrome(MS) in the elderly Han population. Methods :To-
tally 329 patients (aged=60) with MS and 321 healthy people were enrolled. The single allele specific prime PCR ( SASP-PCR) tech-
nique was used to detect three sites of SNPs and the distribution frequencies of allelic genotypes of the KL gene in order to analyze their
relationship with MS in the aged. Results: The frequency of allele AA genotype of KL G-395A in MS group was higher than that in the
control group but without any significant difference (P >0.05). According to sex stratification analysis, no significant difference in the
frequency of allele AA was found either in the female subgroup or the male subgroup between the MS group and the control subgroup
(P>0.05). The frequency of allele VV genotype of KL F352V in MS group was higher than that in the control group (P =0.053),
but no significant difference of the frequency of allele VV of KL F352V was found either in the female or male subgroup between MS
group and the control group according to sex stratification analysis. The frequency of allele CS genotype of KL C370S SNP in MS group
was lower than that in the control group(P <0.05). According to sex stratification analysis, the frequency of allele CS and SS in the
MS male subgroup was obviously lower than that in the control subgroup( P <0.05). Conclusion : Correlation between VV mutant gen-
otype of KL F352V SNP and metabolic syndrome in the elderly people may be existed and the males who carried mutant genotypes of
KL C370S SNP have a low risk in suffering from MS.
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12 AEBER A o BEPLIEFEAT & MS ARk & 47 B8 329 4]
(FEIy =60 %) VEABIFSEXT R, H 1 198 i), Lok 131 ], -2
FI A (68.16 £7.31) % . Ay MS £ 2004 4R PR 2 ox
IR R 274343 ( Chinese diabetes society, CDS) #&H #[E A AY
MS 2 Wiksife : D% B MR =6. 1 mmol/L, 548 5 Mk =7. 8
mmol/L, 3 O Hfi2 W PR I 36 97 45 5 @ i 2 B g 4 19 L[ e
(High density lipoprotein cholesterol, HDL-C) < 0. 9 mmol/L
(), <1.0 mmol/L( %z ) ; H il = ( Triglycerides, TG) =1.7
mmol/L; @R T 5%k ( Body mass index, BMI) =25 kg/m’ ; Ifi Js
=140/90 mmHg 5 C A7 iR 3 4588 3 4500 AR 4 A
LW MS, [ BERL £ G5 112 1 2 AR i R 321 45
VER AR IE T A B (AR08 =60 %), 554 196 1], &% 125
1], I AENE (67.76 +7. 83 ) 4 5 IE % HHZH A AR « 1fil
<140/90 mmHg, Jo.C» % & JFAE W DR B fi g <5 o2
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1.2 7%
1L.2.1 ARACREET M FrA R 1R A B R s I B ik
MARARAS 6 ml, Hrr I 2 ml # bk 4 0L, 25005 23 25 41 B 40
MR BT - 20 CokAf& M, 0T KL IEHZ BP9 3
B4 ml FRIMEdRAS, T S IH [# 5 ( Total cholesterol, TC) |

TG fK% B Iig % H ( Low density lipoprotein cholesterol, LDL-
C) \HDL-C .75 & M 28 2 F o
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0 0 235 SR T A T HEVERA
1.2.2 DNA #2H) KL G-395A F352V 5 C370S 3 [H £ 7
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KL SE B 149 77 51 ARV A7 5 1 SNP {5 B35 2 B NCBI, 7|
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FWEEI W F & 5L 5 -CTTTCATCTATTCTGCCTGA T [T]-
37,V & 3% 5 -CTTTCATCTATTCTGCCTGAT [G)-3” ;
TS 4.5 -CCTGAGA CAAACCA GCCAT T-3’ , KL C370S
B4 K57 -TACAATTACTTCTTTCCGTCCC-3 5 F 7 &
M1.C 23R 57 -ACTCAAGGAGGGTCCAA AG [C]-3”,
S W2 R E 57 -ACTCAAGGAGGGTCCAAAG [G]-37 .
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Tab.1 Clinical data of metabolism syndrome group
and healthy control group
I PRBE TE % IR MS 4 P{H
AR (%) 67.76 £7.83 68.16 £7.31  >0.05
M% 61.06 60. 18 >0.05
T LR % 0 41.34 <0.01
i R I % 0 32.83 <0.01
TC ( mmol/L) 5.06 +0.89 5.15+1.18 >0.05
TG ( mmol/L) 1.36 +1.21 2.28 +1.59 <0.01
HDL-C ( mmol/L) 1.57 £0.35 1.17 £0.33 <0.01
LDL-C( mmol/L) 2.91+0.75 2.99+£0.88  >0.05
ST B ( mmol /L) 4.93 £0.46 6.48 +2.42 <0.01
)5 2 h i (mmol/L)  6.05 +1.70 10.42 £3.96 <0.01
SHP (mmHg) 118.47 +11.58 143.28 +18.60 <0.01
DHP ( mmHg) 73.62 +8.03 79.74 £11.53 <0.01
Jik & (mmHg) 40.38 £16.46  62.74 £17.52 <0.01
R FEFGEL (kg/m?) 22.53+3.06  25.86+3.03  <0.01
SR B 321 329

2.2 ZF MS4bk EFatma KL A
C370S SNP &% {5 3 B 41 & o A 5 o

SZAE MS KL 2L G-395A SNP AA %5y 35k RIS 2 45 1 8
SRR (A EF RGBS (P>0.05) ; #Het 5 4
JZWFFE, BAF MS Lo PR 20 SR 35 L AA S5 3 R R A 3R e %
TRHB R R (P =0.114) , 22 S LG22 08 3 HARTVEL
#*2,

ZAF MS 4] KL BE[F] F352V SNP VV 85 B[R BT Z2 358
TEH X R (P = 0. 053 ) , 1 #4214 51 43 Z W52 K I TC 18 53
PEIR A W 20 1 3 4% S5 037 5 PR 7 T A B o A A e 22
SBEA R L(P>0.05) s HARTE LR 2,

BAFE MS 41 KL B K C370S SNP CC S5 A 7R 41 F 458
TEH X B2 (P <0.05) , 1) CS S50 5 K B A4 1E %
TRAAR(P <0.05) 5 ¥ LT 43 JZUF 98 B &4 B M4 MS
B H KL 2L [F C370S SNP CC 45 v H& R U AT R 558 1E 5 %of HR
AR (P<0.05), 176 5 M4 MS [ 35 H CS.SS S Sk A

B G-395A F352V 5

I A AR TREL TS PR A IE 5 % BRI P <0.05) s oA TE
IJ_IL%%Q'O

30 #

WFFTUESE MS J& T — A st N K S H R
I [R) e 1B A A W 1R S R A R I (R
SRR ) R UAE 5 e 10 S5 P I AR AE
R, OB O LA S R AR S SR R . KL
SEPR R —Fh il Kuro 251 WP 58 R LK 5 58 2 % VI
S LR, WFFY O AIE S KL i R 3 3k B b 1 /N Bl &2
IS NI B AR R A, s kA Ak B Fs
WS OB K BE AR R 4, BB KL B PR ek
A THETE A MS By KA KB rE]

UTAERFFY 2 B KL 56 R 22 254 5 5k 0o o o M 2%
rh % LS A G, G Akiko 28 7EBFSY H A A BE
d1 KL G-395A Z751Em} &3 CAD 35 G-395A 1Y
FRA TR BR AL hy o UL, p e -395 A 58 AE 7Y
T%%kaﬁm SALH % Joe 251 YR R AR
L& B KL G-395A 284k A RS 5H.0RA
5o Kuro 25" 4R 38 Hh ) iR KL-VS 13 28 28 1A 114
ali 4 Tl B CAD Fep XU b 7 fE R I & . Vijaya
2 e B KL-VS S8 (R 1 4l 4 15 R R B i
PEMGI 2 A4 5. Rhee %57 BF5¢ % B KL JE P SNP
(G-395A) A S50 it PR 485 45 o e 4 1 B e iy T
A S SRR . XImRARAE ) kg B
FE B KL G-395A L2545 5 &k i 1L SR AT 25 4]
HIAHSCHE, & B0 AA 4557 3 R B n] B J & 4F 55 1
e I ) 7 I R ELsk H AT ¢ KL JE N 2 8%
5 MS AHEMF R HGE D A I, A SGE AT
KL JE[R SNP 5 MS (6 5, LI /R KL 58 2 2350k
TE MS KA /R FIHLH

®2 EEMSAHASEENRAKL BEESTMHREMEERELE

Tab.2 Frequencies of allelic genotypes of KL gene in metabolism syndrome group and healthy control group

MS 41 TEH IR Xl
HEEE ik omiR B ER 4 R ik iR B mR 4 gk Bk s
(n) (%) () (%) (n) (%) (n) (%) (n) (%) (n) (%)

KL G-395G 150 45.59 91 45.96 59 45.04 160 49.84 92 46.94 68 54.4 1.177 0.038 3.388
KL G-395A 143 43.46 89 44.95 54 41.22 136 42.37 89 45.41 47 37.6 0.080 0.008 0.110
KL A-395A 36 10.95 18 9.09 18 13.74 25 7.79 15 7.65 10 8.0 1.900 0.265 2.164
KL F352F 128 38.91 83 41.92 45 34.35 133 41.43 83 42.35 50 40.0 0.432 0.007 0.209
KL F352V 191 58.05 111 56.06 80 61.07 168 52.34 105 53.57 63 50.4 2.149 0.246 2.953
KL V352V 10 3.04 4 2.02 6 4.58 20 6.23 8 4.08 12 9.6 3.758 1.417 2.466
KL C370C 145 44.07 93 46.97 52 39.69 104 32.40 60 30.61 44 35.2 9.370 11.095 0.551
KL C370S 174 52.89 100 50.51 74 56.49 198 61.68 121 61.73 77 61.6 5.134 5.043 0.691
KL S370S 10 3.04 5 2.52 5 3.82 19 5.92 15 7.66 4 3.2 3.160 5.375 0.072
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A 3 X U A MS 4] K I i A4 KL
G-395A SNP GG .GA  AA 23 3 [ B A3 i BF 58, &
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IR T AL (HAR 3 B v 22 5 s b — ek
o 258 BAE ARt MS 2 3 H KL 3L [ G-
395A SNP AA S5V F PR 43 A 451 58 50 % R ZHL 488 s, 2
T 2 5, R R B AR Lo AA SE A7 5 R T 4
WE RS B MS 4, i 5 — 2P REEA A HE I
LS

I WFFE & BRDUR ZAF MS 2 S OE  filt e A
ZHBAEMS £ KL JE[H F352V SNP V'V 2237 L R 700 45
A H T RG0S iRl 4 12
WFFE KBTI T il S Lot 7 2 A 45 S 7 SE R A
P NBE R AR 22 R W E 2R 5 [FNHT
FER P4 MS 4] KL £ €370S SNP CC 25 (v L
PRI AR 32 A0 1 0 B g, T CS 87 5 A UM A 45
TEF N BG4k 3 J2 W9 R 8 4 55 1 41
MS % H KL 3L [H C370S SNP CC 23 HL PR 45 %
BEEH R R LR, T AE B 4] MS (B3 H CS | SS
SV PR A3 A AR R A 5B M A G R R RN HEAIG
(P<0.05), FiRgs B4R KL JLKH C370S SNP 58745
SER AL BPESETT E AT B MS, X 58T [E AR
Vijaya 2V RF5E 418 197 2 Y BN BE A TRE R KL-VS
RAFSER R AT B MS 55 9 5 ZEHCHT 1% 00 XU A
TR A—, TR o] B 5 RN R R A
KANEFA K.

A CHFSE % B KL F352V SNP VV 253 3 [ 1
AIRE S A MS A AH K, R B iE & 3 KL 3L
C370S SNP 575 3 R AU IE 55 PR3 5 R &) /i MS
AXo (HETFHAREIFA T K, B 5EIMFTH]
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