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[# =8 o 45T E RHX DUSZ4E AR klotho G-395A F352V 5 C370S 3 Mz &5 1 B H R & A1 (Single nucleotide polymor—
phism ,SNP) 5 & 1t B BRBASRE OMISEYE . o o - B R BN S A 5 AR 05 |4 PCR BRI & T PCHb XL I8 4 A B 300
181 JB - B TR AR E BB 30 93 1856 B klotho G—-395A (F352V (3708 SNP, HLE A R RSN BEH 0 AFE., 4% .74
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Association of single nucleotide polymorphisms of klotho G-395A, F352V and
C370S with primary osteoporosis in elderly people of Chinese Han nationality

population in Chongging
TIAN Xiao—chun et al
(Department of Geriatrics ,the First Affiliated Hospital, Chongqing Medical Univers ity)

[ Abstract ]Objective: To study the association between primary osteoporosis and single nucleotide polymorphisms (SNP) at three sites of
klotho gene of G-395A,F352V and C370S in elderly people of Han nationality in Chongqing. Methods: The G-395A,F352V and C370S
single nucleotide polymorphism of klotho gene were tested by nested allele-specific primer (NASP) PCR in 300 patients with primary
osteoporosis and 93 healthy elderly people of Han nationality in Chongging. The distribution frequency of genotypes and alleles was
compared between the two groups as well as between the gender and age groups. Results: The frequency of AA allelic genotypes of klotho
G-395A in the osteoporosis group was significantly higher than that of the control group (P<0.01). According to gender stratification
analysis, only the distribution frequency of AA allelic genotypes of klotho G-395A in male osteoporosis group was significantly higher than
that of the male control group (P<0.01). There was no significant difference in the frequency of FF,FV or VV allelic genotypes of klotho
F352V either in the male or female group between the osteoporosis group and the control group {P>0.05). There was no significant
difference in the frequency of CC,CS or SS allelic genotypes of klotho C3708S either in male or female group between the osteoporosis group
and the control group (P>0.05). Conclusion:The G-395A SNP of klotho gene is associated with primary osteoporosis, which has sex
difference between the two groups. No association of SNPs of the F352V and C370S of klotho gene with primary osteoporosis has been
found.
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Klotho 5 [ J& 55 A 2 5 iy Fl 45 Fh 2 AR MR R B 2% 1)
HHSE A —FPHT 3 |, Klotho 35K 2878 AT R AR F AKE
FIAS T RR S S AR S L R B R
FA%E , $27K klotho 2B W] BE 5B FGRAMHIC, B T4
Y FREEZEN R WHII RN EERE, P
HREB/EENE N, EBETRIFE klotho HZHRREAM
(Single nucleotide polymorphism , SNP )5 7095 A~ B BRER
PASE R A A A . H TR 5% klotho BEE M5B i
FRAAH M RO 75 £ B TE klotho G-395A SNP, ifif A %
klotho F352V SNP 58 [ BiAR M L PE BT 3L, n = 4h#
# Riancho ZFF5Y & BRA 22 )5 10 4 klotho F352V 38748 5 H:
BB R R A e, BNz 5 3 R R AR AT B I a2
R4 B R Y & 4 5 T A 26 Klotho 3708 SNP 55 & 4
B RIRAME X R M TCIRE . M, AB SR A W E R b
B LR 2 4F A BE klotho G-395A (F352V .C370S SNP 58 &
PR BRRAME SR TISE , AR 315 A S B A AE
WIAR G, S B R A R SR AL A% I R A G 53 4
PEARYE
1 HARMKEHZE

B %

AR SCHE R PR E KT A SR DUR & A ABE MRV B 5T
X8, BEALE BT A WHO JF & VE B BB A SE 12 b (B
XURE X RIS % B < HAR R AT H A -2.55D) K
GIAFRUE, BRAME & B B AE ) A A 300 B[ 151
B, L 149 @), F &S 62~97 &, FHIFE I (79.66 + 6.42) 5 WE

1.1

SRR KB AR AR A ; I AME R LR S R 1Y 93 B[S
69 B, % 24 ], F i 60~90 &, P HERE (74.2 £9.22) 5 &
B BRI T B SRR AARE (BIXURE X 2R INA5-B 9% B8 > AR f
RABEBEE - 1SD)DUR 4 AAE N B BB AMEE X R4
12 HEF

1.2.1 DNA #H B EDTA g4 A S k210 1 ml, A
DNA 2B RFI & (i IB%ese A Y TR A Al )
TR 1AM e R BE R 4 DNA

1.2.2  Klotho Z£[H SNP #:il

1.22.1 3¥FEHIERSEIT FIHKBREXEVERHEGR
#5197 ( Nested allele—specific primer, NASP)PCR B A -3
M klotho G-395A klotho F352V 55 klotho C370S SNP F 453 3k
HE, BRI FEERTEE NCBIEREREYEEH.0)
# GenBank 3R B klotho 3K %1 (klotho & [H £ %1 3k H
GenBank NO. AB009667. Homo sapiens klot...[gi:60391381]) &
HARRIAL A SNP {5 B, AU PrimerS.0 BAFRHAT S5
TEMNL Y ASCLIBI YRR ERERED TEE
FRAFIE L. Frsi sy, & 1,

1.22.2 PCR RWAR R &M i klotho G-395A .
klotho F352V 5 klotho C370S SNP 1) PCR RN AR Z H T FEX
Taq fi# (5 U/pl) .10 x EX Taq 8§ 2% i . MgCL{25 mmol/L) .
dNTP( % dATP .dTTP.dGTP.dCTP % 2.5 mmol/L) ¥ gy 1 E A
AW T REA R AR klotho G-395A \klotho F352V 5
klotho C370S PCR KW # 22 ¥% : EX Taq B (5 U/pl)0.1 pl.
10 x EX Taq B$28 Wil 2 wl MgCl, (25 mmol/L)1.6 pl . dNTP
(% dATP.dTTP. dGTP. dCTP &% 2.5 mmol/L)1.6 pl. 514 1(5
pmol/L)1.6 ul 14 2(5 pmol/1.)1.6 pl \DNA #ifR 0.3 pl. K
BIXZE K 11.2 pl, A SRR 20 pl. PCR BB : (1)
klotho G=395A:G %4 2 [y 94°CFHUE M 3 min,94°C & ¥
30 s,63°CiB K 30 s, 72 CHEMH 30 s, 3L 35 MG, 72°C 4k &L
HEAH 10 min; A ZE(7 3L 94 CHIASME 3 min, 94°C7HE 30 s,
61°CiB K 30 s, 72CHEfH 30 s, 2 35 DB, 72°C gL G
10 min, (2)klotho F352V:F 1 V 2S£ A9 PCR KL 545
AB IR : 94 °CHASHE 3 min, 94°CAE M 30 5,54C 3B Kk 305,72C
FE{# 30 s, 4k 35 MFEFR, 72°C4ESE EH 10 min, (3 )klotho
C370S:C M1 S ZA7 3L A PCR R S MR - 94 °C AL 1 3
min, 94 CAE 30 5,54 CiR K 30 ,72°CHEMH 30 s, 3L 35 &

# 1 klotho G-395A . klotho F352V 5 kiotho C370S Frig&it #5415 5
SNP sites HED AL primer 5| #]
P11 5’ - aattggetecageaatgteeag—3’
klotho G-395A P2-1 5’ - agaaaaggcgecgaccaacttf-3’
P2-2 5’ - agaaaaggcgecgaccaacttiff-3’
P1-1 5’ - ctitcatctattetgectgatf-3°
klotho F352V P1-2 5’ - cttteatetattetgectgal§-3”’
P22 5’ - cctgagacaaaccagecatt—3"
P11 5’ - tacaatacticttteegtece—3"
Klotho €370S P2-1 5~ actcaaggagggtocaaag-3’
P2-2 5’ - actcaaggagggtccaaagf-3’
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%2 EERMESHERNERSRA Kotho G-395A,F352V i C370S SNP £ ERAR S ftb Bi%
—_— B REAAEA X HR 2 PiH

o B HE B mE & R B R B mE & EE B B g8
klotho G-395G 136 4533 66 43.71 70 4698 50 53.76 34 49.28 16 66.67 0.178 0.442 0.073
klotho G-395A 112 3733 54 3576 58 3893 38 40.86 31 4493 7 29.17 0541 0.195 0360
klotho A-395A 52 1734 31 20.53 21 14.09 5 5.38 4 5.80 1 4.16 0.004 0.006 0.176
klotho F352F 105 3500 48 3179 57 3826 38 40.86 28 40.58 10 41.67 0305 0203 0.750
klotho F352V 188 62.67 98 6490 90 6040 53 5699 39 56.53 14 5833 0.326 0234 (.848
klotho V352V 7 233 5 331 2 1.34 2 2.15 2 2.90 0 0.00 0918 0.871 0.568
klotho C370C 143 4767 75 49.67 68 4564 45 4839 38 55.08 7 29.17 0.903 0457 0.131
klotho C370S 149 4967 72 4768 77 5168 45 4839 30 43.48 15 6250 0.829 0562 0.324
klotho S370S 8 2.66 4 2.65 4 2.68 3 3.22 1 1.45 2 833 0.775 0.580 0.160

BB B () BRI ERLIR (%)

HIZAEXT klotho ZER Y TNREF™ A T I % B B X ™; klotho
FE TR G-395A it G/A BT DNA 5EHR
BIEER TR AR AR B AR, Ogata S520H5E R B
#2227 10~20 SR 4H Klotho ZERIREHAME 189 T Wi 7
A CAEEFIELBFEERS, MiEW 51 CA EEIFS)
HEFEERK BRI CAEEFINEZNES T B REH
$E B9 R0 o Mullin ZE20557 4 FR klotho 31K G1775A SNP G %
{r BRI H B E KL A SRS E B, XRE
78 klotho K& R =425 S 52 i il B 20 MO 335 1, X P4 FH IR AR
BTHEREEE, AXFREIERIEEHEREM, Ya-
mada 2% B B A 94 klotho G -395A SNP GG ¥4 & HE
HEBEHESE AA B GA+AA P EK, FET R BIEEL 25110
WXL AN 5B ® IO, W RS E
AL A S5 B % BRI % ; Riancho 5 &
B4 22 5 13 4C klotho F352V H1 FV/VV RLH B35 SR %
PRI AL AN NZS N ERB S HERE R,
klotho F352V SNP 54 2 5 A BHEEA X, iX BN klothodk
B A 21k

B RTX%T klotho G-395A SNP 5 &R 6 R 5T IRE
B, ARPT LR KM K DU N AR 4, BB
AR R B BT A £ % 1, klotho G-395A SNP AA
AL EE E R SR A R B 2 R (P0.01), Hig
B HEAER AR E YT E M 2 57 (P>0.05) ; 1817 43
RS AL 5B MR A PR B BB AR AR AA B R BUAR
RENTBARE A B EER (P<0.01), B4R AA FArEHE
RIS M B LS BIF R VB BB AE , TEJRR M B
MAIE B AR P B P GG A3 3 P AU 91 3R (46.98% ) B30t
FRZAK(66.67% ), B & LA AR B E M2 H (P<0.073),
A3k PR klotho G-395A SNP AA ZA7 3N A 5 B B4E A
HIRBANER X, X ATRE SRS ERE W DNA 5FH
SEAHEAE R, S0 R B ke,

H B57 3 klotho F352V SNP 58 BB #AHH S HEBF 42 11
SCHERE D, Wi % klotho C370S SNP 5 B & ¥ B IR BLAASE AR
AL IBIFET G A R o AR SO T R K DUR B E AR R R
PEE BB AAAE 5 klotho F352V Fil C370S SNP HIKABISE, &
ILTE klotho F352V SNP H, TCit B Mk B Ao R & P B R

FAREERFE FF.FV 5 VV & 557 3% R AL 55 00 A ey
T B EM 2 F(P>0.05); £ klotho C370S SNP F, i B A
R HEIR R FUAME B CC.CS 5 SS BFAEE R
SRS N B LB T B B R (P>005) . ASCEFF IR K
X klotho F352V 1 C370S SNP 5 [ & 1t B R g A iE A A5
P, 3ok & LS SCHR IR TE " klotho F352V B {31 4 28 A F 1H
A 2 a4 B % B AR GE SR X P BE 5 A BRI 22 55 A
BRI EREAT L, M T — LR mLAIESE

gk W T ERBAERET MICEE T, — B R,
MARF R A B BIRE FoR &g, Hix TE R
BUAMAE R UL T K TR 9T « A SUBFF R B klotho G-395A
SNP AA S5 R A B 8 A W AR B B R & M TR
$iE , ELRE LI R R B R BANME & e ARt (52
HeAE , S H R R v B T AAAE () R BB VR SRR
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