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[X§iE] HSP70-hom; FAFEmZAN; AHLIH;, &Lk
[ E] HBHH K3 HSP70-hom(2437 T/C) A5 H 8 5 ARWABLI AR LA L EZHhEN X R, ik

B AATRFRSKEER, KA RSB R TR R K E % 5060 7 k40 M A K HSP70-hom 4% 3 B2 %
B, Bt 1291 61 ( 5 446 5], & 845 #)) , H ¥ Z de R 20 359 40 (B 138 4, % 221 #) , T FB LA 455 4 ( B 134 4,
4321 B1) , 7 SN HE R AR SR T VR S RSB P S S 477 4, 5RO HSPT0-hom E A H R S XM AFS A
HIUALRA CC 6% .CT 38% F= TT 56% , 453 B C25% F= T 75% , 42 B 4P 2 9] 3 # 3k B A 04 oA A %3t
FEF(X =7.96,P=0.029) , FA AR HFLALAZEEZF (X =3.97,P=0.046) , F M Z /5 Fe M3t
HCC+CT A TT AR A HOAEFEE (' =4.25,P=0.039) , FELABA CHRTHLIFLELALITFZEL(X =
4.769,P=0.029) , Mkt Zfe LA ol st LR CC+CT Fr TT AR AR FE LR Cfo T 890 H 3 R 3 £
F. G5 HSP70-hom $HHM S ARLS BRZLELBRAX,TTARA R TFEARTHRALYEAE,
[FESES] RIS [ CHEFRIZED] A

Relationship Between HSP70-hom Single Nucleotide Polymorphisms and Hyperten-
sion

TANG Xiao-Ping', YANG Ying-Cheng', WAN Qin®>, CHEN Zhuang', DAI Yu-Cen’, DUAN Jian’, LI Hou-Yi’, and
CHEN Feng'

(1. Experimental Medicine Center, 2. Department of Endocrinology, Affiliated Hospital of Luzhou Medical College, Luzhou,
Sichuan 646000, China; 3. Clinical Medicine College, Luzhou Medical College, Luzhou, Sichuan 646000, China)

[ KEY WORDS] HSP70-hom; Single Nucleotide Polymorphism; Population Distribution; Hypertension

[ ABSTRACT ] Aim To investigate the relationship between HSP70-hom (2437 T/C) single nucleotide polymorphism
and hypertension, and to analyze the population distribution of this polymorphism. Methods Samples were collected
through epidemiological surveys. The HSP70-hom single nucleotide polymorphisms were detected by the method of polymer-
ase chain reaction-restriction fragment length polymorphism.  Samples of 1291 cases (male 446 cases, female 845 cases)
were analyzed, including 359 cases (male 138 cases, female 221 cases) in hypertension group, and 455 cases (male 134 ca-
ses, female 321 cases) in control group, excluding 477 cases with diabetes, liver, kidney, heart disease and cancer etc.
Results The distributions of HSP70-hom single nucleotide polymorphism in the population were genotype CC 6% , CT 38%
and TT 56% , allele C 25% and T 75%. The distribution of the 3 genotypes had statistical difference between men and
women (x> =7.96, P =0.029), and the distribution of alleles also had significant difference between men and women (X’ =
3.97, P=0.046). The distribution of CC + CT and TT genotypes had significant difference (x> =4.25, P =0.039), and
the distribution difference of allele C and T also had statistical significance (x> =4.769, P =0.029), between male hyper-
tension group and male control group.  While all genotypes and alleles had no significant difference between female hyperten-
sion group and female control group. Conclusion  HSP70-hom single nucleotide polymorphism is associated with male

hypertension, and TT genotype and T allele may be the susceptible factors.
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e L 2 — 4 BR A 0 , RR U N RO T 1
AN, 2010 473 [ B AR N o il £ K 2 33. 5%
it 2 NI 3.3 425 8 I FE A 5 Bt 4F 8 1
F TN A T NE R E R oY =T a7 AL 8 1D2% 1 37 )
Je— R R Z2 A~ R0N BE R — R 91 PR R 2% 3 [
AR RGBT B M8 P . Ak DR 2H DGR AIF 9T R
W7V 2 R Sy BB H AT E B X 5
SR PR 1 I RNk e e ot R R AT S DRGSR
B HECA 1B RA TR0 — 3 53 e e AR b Bk
ST S 28 ok TR I R T 5
T D BT T e L A2 o il L 2575 5 1) 65— o7 A& s 1A
£, PUKFEHE I (heat shock protein, HSP) J&—2& &
JIE G 2 D P R v BE DR SF 0 28 1 7 30 Bk e Al Ak 1Y
JE AN & Je h A 5 094, HSPT0 #IA N 2
HSP i+ 5 i) —Fh W2 YRt R s IR AR
— b, UEAEWFIE AN, HSPT0 5 98 5 ALK G )
J2 AT TEARSGE |t gt 2 156 28 E FIATLAA 5928 i vy 3
Z N HSP70 & iU B Z 3G i, BF9¢ 3R W] HSP70 4
R 22250 5 — 80 |1 B G058 VE PR 1 A0 A 58 B Ik
F o ARUCEZHT HSPT0-hom AR LS
R Z B B E R

1 MN&5AF%

1.1 ®ARSH

Frutg ke FHE20 MK (ATE 20 4
X, AR I E N M X ) 8RR AT R A &
HEH,ZREAZLEXARFEFRMEREER
WHE R SHATHIEINIL, W BEMBFEMLEZ
REFABEHLZRFERES, AXHARFELRE K
B E% K R 40 2 DLy N X ik A B, 3£t
1291 ], 5 & 55 M 446 f], & M 845 B, AT ¥
BENRETEGFNEFE(HFEW AL THE,
e EEY REEREF) ER(H S KE,
MEH)frd A (F b A E 2 h AE) | A
(EEE Hwm=—8 KREEEEaEEEME T E
feEaEEE) UWAHESHELLAE, i
JE 4 (359 f, B 138 ], & 221 #])) 89 49 N % A
2000 F o [E & 3697 46 B 2 DA AR o . BT AR 4 R
=140 mmHg = 7 7% £ =90 mmHg, 8¢ IF 76 AR 4 & 2
BB MR R R R AR R F T, K
B KM E G RTE W AL E A Z Mg —T
FE,#L T min, #ITT—RMNE, SEME3 K,
BCFHME, A BR 410 & SRR 2 T R F A (455 1,

5134 ], 4 321 ) ; e B b RO AT L G R
Fib 9 4 477 11,
1.2 DNA f2EX

K 28 B A 5% A AR o 4R B SE I 40 DNA, 48 1E 4%
BRA e (RA &R . ZP314 dhr £ 8 A F ) 3t ¥
HHAT, A M EZ B & & % &Z B (NanoDrop1000 )
M DNA By 3R & Fo b JF
1.3 PCR ¥

R & B 4% K (polymerase chain reaction, PCR)
5l 4 & & : IE 11 : GGACAAGTCTGAGAAGGTACAG,
K 15 : GTAACTTAGATTCAGGTCTGG ( L # T 4 4
NE AR, Y R B K /N 7 878 bp, PCR R
BRA G ERRBHEWARNE, REERY
DNA # 4% 3 rL, B 44 1 rL,2 x MasterMix
12.5 pL, R #EKFE EAEAR 25 pL, PCR ¥ 3 X A
P 9% PCR, LR 415 4 :94°C T & P 5 min;94°C 74 P
30 5,68°C R K (& MEI £ 0.5C)30 s,72°C E f#
30 s,30 ME IR ;94°C & B 30 5,45°C 38 K 30 s,72C
#E 4 30 5,30 MEF;72°CIE# 5 min,
1.4 FREIEEYIR KL

{6 | IR %] M 19 41 B Neol (NEB) % PCR ¥ 3% =
W HEATEE Y ROBL, R SR % 47 . PCR =4 2 nL,10 x
Buffer 1 pL,Ncol 0.25 pL, W 2 K 6.75 pL, K 5 4
7 37C KB 1 ~4 h,
1.5 ZFEBERERRBELAIX

B =4 2% 3R BE B I AT Bk 30
min, B, 7k 4 5 B i 1% U ( BIO-DAD ) # 47 WL 5%,
FEARAE K R EE A Bl R, 4 BRI 3 A
FHEA W PCR 44 3 GlHATEE N F 247 ( L&
ETNF),
1.6 FitENHR

FE 1 A A7 #E4T Hardy-Weinberg “F #7456 ; 71
BAR B K A Pearson’ s x© A B, 20HE 3
IBM SPSS 19.0 4 it #h #F # AT B 4E AL, P <0.05

2 # R

2.1 EFEBHIHT

RYEE A58, PCR ¥ 38 7= 9 B BE K /N A
878 bp, GNR Z VAL N C 83 WA S Neol
WL ) i At L) AL 9047 45 (5 -+« CCATGG---37 ), ANfiE
BEEGYD 5 02 AL AT T 63 W BE 9% 8% Neol il
VIR 551 bp #1327 bp iR B, UL, B Y19
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LYK G 1% A 878 bp — X HAYHF A cC A
A9, 4 551 bp #1327 bp W45 H AT AY A TT LK
R 47878 bp.551 bp M1 327 bp =4 HIW A K
CT A (& 1) 5 I H U B 1 A0 W 45 5% 5 0 v
5 R —2,
2.2 HSP70-hom BiZEBREZSMHERBMEME
HEo

M HSP70-hom H A% 11 12 22 745 1 3L A 784 R fk
Ak CC 6% , CT 38% , TT 56% , Hardy-Weinberg
ARSI EE T P > 0. 05, Ui B3k 40 Ai B A B
PR, M H T S5 07 FE PR r 5 LB T C A
DR, 3 ol Ik DR 0 A 1 ot 1 20 455 5% R 4 %) 0 A G S 3
ZSR(x* =2.093,P =0.351) i3 C AT ZEW

1. HSP70-hom BiZHBRSHEHEFABMEMER S ()

MW A EFE B (¥ =1.233,P =
0.267;# 1), {HJ& 3 Ffr 3k [ AU 70 45 {37 FL PR AR 7
B R RIS EA B EE2ER (P <0.05;%
2)0

9 10 11 12 M

1. EEVIF= ik E M 2 DNA FRifErFH51.2.3 .4 B TT
HNH,5.6.7.9. 11,12 9 CT F K8 10 2 CC F P,

Figure 1. Electropherogram of enzyme-digested product

Table 1. Frequency of HSP70-hom genotype and allele among populations ( cases)

FE Y £ 15
o H
cc CT TT C T
SRR 77(6.0% ) 491(38.0% ) 723(56.0% ) 645(25.0% ) 1937(75.0% )
Xt HE 2 34(7.5%) 168(36.9% ) 253(55.6%) 236(25.9% ) 674(74.1%)
1 I 2 18(5.0% ) 133(37.0% ) 208(57.9% ) 169(23.5% ) 549(76.5% )
X 2.093 1.233
P 0.351 0.267
% 2. AEMEFIE HSP70-hom B %H B & 251 B F B 576 (1)
Table 2. Frequency of HSP70-hom genotype and allele between the genders ( cases)
S S
woH
cC CT TT C T
i 16(3.6% ) 170(38.1% ) 260(58.3% ) 202(22.6% ) 690(77.4% )
i 61(7.2% ) 321(38.0% ) 463(54.8% ) 443(26.2% ) 1247(73.8% )
X 7.960 3.970
P 0.029 0.046

2.3 ARMHNFMES HSP70-hom BIZEHE Z

A AR MR HEATHE ) 20 2 )5 CC R AL
FEBIMEG , Bt AR /b | i s AR AR i R 2 2 R C
MT WA REES, FILE CC Al CT HH 43
(CC+CT)MES M, S5RRM . a5 M & i
JA 2L R 55 o R 2 S PR 7R R 6 A7 i PRI AR 3R 114 43 A
CC + CT HI TT PR Y 7E WG 241 (8] 1) o3 A HoA e it 2#
Z5 IFHAMNT CC + CT KA, TT Fe A %
o I %) XU 386 0 [ FE A LE (odds ratio, OR) > 1] ;
11 L C AT R e S 57 35 R AT 3 A 1 4L i) e EL A B
255 T AR AR XS T C AR 7 58 R & 2B & I
XU IE I (OR > 1; %6 3) o & P v I 7R 26 A

2P Ao IR ] R TR R A5 A7 e PR A3 3R ) 3 A ke B
TG 2E5 (£ 4) .

& 3. HSP70-hom BZEHBRESHEEEESNERFRIX
()

Table 3. Association of the HSP70-hom single nucleotide
polymorphisms with hypertension in males ( cases)

FE A S HEA

mw o H
CC +CT TT C T

XA  60(44.8% ) 74(55.2% ) 66(24.6% ) 202(75.4% )
EMLELL 45(32.6% ) 93(67.4% )  47(17.0% ) 2297(83.0% )
X 4.250 4.769
P 0.039 0.029
OR 1.676 1.592
95% CI 1.024 ~2.742 1.047 ~2.421
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& 4. HSP70-hom BZEHREEEESLXERSNIERFHIX
(1)
Table 4. Association of the HSP70-hom single nucleotide

polymorphisms with hypertension in females ( cases)

A P 7 AEf LR
i H
CC+CT TT C T
Xif B2 142(44.2% ) 179(55.8% ) 170(26.5% ) 472(73.5% )
N NARE 106(48.0% ) 115(52.0% ) 122(27.6% ) 320(72.4% )
X2 0.730 0.167
P 0.392 0.682
OR 0.861 0.945
95% C1 0.610 ~1.214 0.719 ~1.241
RO o S

o IS 2 — b 32 DA I R T i A i PR 2 B Y
PEPER 22, 2 I AL 5 a5t A% 0 45 1R 3% 4 A
5K, HRTIN R b B A2 TA I g I e 4 95 PP 36
B AL A IR S M IR R | AR D R
IRE, TR I — 2 10 w3 1 8 A i I R o
HSP70 JEAUARZ BN B 358 N Z B 554 Y
—REEAYIEESY T, fE UEATL AR DA Rz 3 bk
SR B G 30 sk 26 1 R R i E 7, HSPT0
F %y HSP70-1 . HSP70-2 . HSP70-hom 3t [H 4 %, 3
ANFEH A B R O % 5 B 2 S,
HSP70 JE R Z 8 v RB52 A HSP70 3Rk, I 55
S RN IR 35 1000 1 S B A 26 HSP70-hom
FEPIATE 1097 2437 H12763 v S AEAE LAY

AR SR R A Bl e = vy BR A 1 B
AR A T UK HSP70-hom (2437 T/C)
HRAT IR Z A5 5T 45 5 i /R HSP70-hom A% FF
Pk 22 A5 PR X 5 Lot Tl A5 HH g 22 57 X R
ZE 2SR TR —E R, HE—
A3 35 5 - B E 58 B9 O 1 3T T HSP70-hom
(2437 T/C) PEH R LSS @ ME KR KR,
SEI R BZA 5 1 22 25 P 5 O T 3 U v i, 1
FTCH, WIS 3 3k PR AR 5 Ao i 2 AT
Ba (T2 N [ IS o N o 1 TR P X DD E 2N
55 OB e i R e e R e Z [ A S &R Gt
4373 HSP70-hom (2437 T/C) {3 &5 TT .\ TC F1 CC
= DR R A T I A o R 2 G 4y
fiZa 5t W3 R IR 4] TT JE R R T 2540
DR B4 BB v T 3 Mo BR AL, R b iz 2 kS Bk
MR & AT REA %I G R , TT JEFI RN T 457 5
PR T BB 5 1 v R 7 B R R 3 R S A
MR EATC R, A KT KB HSPT0 22454k
5 SR tEm " e ARG AR Sk ok RE

WAL bt SR A G, A RIS R
I HS AL Y HSP70 BoiA ity 3 &5 2 iE AR OC , #F— 25
WESE T HSP70 A i AT — 2 9GRS T HL 1
T8 HSP70 AT LA Ay 4 % w5 10 5 5 15 40 12 W 1)
TR FRY L AN WESE L B, HSPT0-2 FE A
TE [ & IR K R P 3Rk FE, TAh HSP70-2
FE AT AL I AH G, HETXF HSP70 S £
AR E I Z 0 R IR D 2RI Y
WF5E B HSP70-1 HKE[H C/C P AL 5 A HE IR
{54 I, HSP70-2 JE K G/G JE K AL 5w /el T
NI =A RSP S 3

B2, T HSPT0 5 /& I 9 56 R 1E 7698 AN W
HFFE , (HAEDC VR FEBLEIATE 5 B IR A R, 5
PERILe W e IR & A ) E A9 A B Sk PR R AR S 845
FFRE S, AR SCIFFR 45 5 3 B HSP70-hom (2437 T/C)
PN IR 22 250 5 Lo M s I ) % AR O et | T 5
T R I 1 2 A T RE ARG, (LK AR AH DG i B AR
FAPLELA TS E— ARV U W R 2 A 2
FALRIEH B SE 5, R, A0 5 2 515 T
[P ) A5 3 A PR 255 Ml i IR A9 R A7 3 J2: IR 5
PRI A 35 2T RPN, A5 R D 22 3L [ VR & 0l 2
BT B TR ABISE .
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