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ACE Angiotensin Converting Enzyme [R5 155 322,43
ADD1 a-adducin AR
AGT Angiotensinogen MEREKREE
Angll Angiotensin II mEREKED
AT1 Angiotensin I Receptor Type 1 MERFBET 185246
BMI Body Mass Index FEHRY
BP Blood Pressure i FE.
CHD Coronary Heart Disease O
BUN Blood serum urea nitrogen | MREE
Cr Creatinine LNy
DBP Diastolic Blood Pressure R
EH Essential Hypertension JUR R o
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FCHL. Familial Combined Hyperlipidemia FHEH RS R &L
FFA Free Fatty Acid WEB AR iR
GLU Glucose itk
HDL-C High Density Lipoprotein Cholesterol R ERREN
IBD Identity By Descent KM
INSR Insulin Receptor B B F R AR
KLK Kallikrein BRI i
LD Linkage Disequilibrium HEBUR
LDL-C Low Density Lipoprotein Cholesterol EEEAEHS
LPL Lipoprotein Lipase Ml & 17 FE Ry
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TG Triglyceride Hih =K
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VLDL Very Low Density Lipoprotein RIEERE RS
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Abstract

Background: Essential hypertension (EH) is the most prevalent

cardiovascular disorder, and a major risk factor for coronary heart disease (CHD),
stroke, cardiac disfunction and renal diseases. The prevalence of hypertension has been
increasing worldwide and hypertension is a major public health challenge. The
pathogenesis of hypertension is complicated, environmental factors such as age,
gender, body mass, salt intake, stress and living style can chronically influence blood
pressure, The heritability of hypertension, or the genetic contribution to blood pressure
variation, ranges from 30% to 50%. Essential hypertension is one of the complex traits
that do not exhibit Mendelian inheritance.

It is very important but difficulty to dissect the genetic pathogenesis of hypertension.
In the past decade, candidate gene studies provided substantial evidence of the
involvement of variants in genes, and genome scan studies also revealed decadal
genomic regions that may contribute to blood pressure variation. Tremendous
differences were observed in results of candidate and genome scan approaches
among different populations. Few genes has been verified to substantially account for
hypertension or blood pressure variation, due to heterogeneity and complexity, in
which blood pressure or hypertension is influenced by a variety of environmental
factors.

An extremely large hypertension family was identified in a village from Shijingshan
District of Beijing, where cardiovaslar epidemiological studies of Fu Wai Hospital are
based. The pedigree covers 7 generations including 398 individuals, and appears to be
a unique genetic resource for hypertension genetic study. With this pedigree, we first

paid special attention to intermediate phenotype of hypertension, and then applied
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genome-wide scan on chiromosome 9 and chromosome 12 in order o identify

susceptability genes or genomic regions of hypertension.
Subjects and Methods: The extremely large hypertension family: About 233

family members were surveyed in a genetic epidemiological investigation, one
hundred ninty eight family members older than 15 years were involved. The diagnose
criteria of hypertension was resting-sitting SBP>140 mmHg and/or DBP>90 mmHg on
three different occasions or use of antihypertensive medication in last two weeks.
Nuclear hypertension family: A total of 50 hypertension families were recruited
from Shunyi District of Beijing suburb. To be eligible for our study, a proband in each
nuclear hypertensive family had to meet the following criteria: Age greater than 15
years; Either of two parents with hypertension; Two or more siblings with hypertension;
No clinical and biochemical indexes of secondary hypertension; detail clinical
differentiation including clinical laboratory tests on dertain patients implemented to
exclude patients with other known diseases such as acute or chronic
glomerulonephritis and pyeloniphritis, Cushing syndrome or pheschromocytoma etc;
Without the use of cortisone-based medications or estroprogestinic hormones (by
women); and Resting-sitting SBP>140 mmHg and/or DBP>90 mmHg on three
different occasions or use of antihypertensive medication. A formal study was
conducted after hypertensive families were initially screened and confirmed. Standard
questionnaires wete used to collect information on demographic characteristics, history
of cardiovascular disease, life style factors, and family history of hypertension. Other
measurements, including blood pressure, height, weight, and waist and hip
circumferences, as well as electrocardiogram, were obtained. The remnin
-angiotensin-aidosterone system (plasma rennin activation, plasma angiotensinogen,
plasma angiotensin II, and plasma aldosterone), glucose/insulin metabolism (plasma
insulin and glucose) were examined especially in extended hypertension family

members. Two susceptible loci were detected in nuclear hypertension family by gene



P REFEHEE PEBOEHAE I SR 35 L

scan.

Results:
Intermediate phenotype of hypertension in the extended family:

(1) All members were classed into 4 groups: HD means hypertensive in descent
relatives; ND means normotensive in descent relatives; HN means hypertensive in
non-descent relatives; NN means normotensive in non-descent relatives;

(2) For lipid metabolism: there were no significant difference in TG, TC and
HDI-c among those groups. After adjusted by age, sex, BMI, smoking index and
drinking index, no differences among groups were found.

(3) For glucose/insulin metabolism: there was no significant difference in GLU
among those groups. In HD group, the plasma insulin level was significantly higher
than that in ND group and NN group. The insulin resistance index differed
significantly between HD group and NN group. The result was not changed after
adjusting age and sex.

(4) For Ras system, there were no significant differences in plasma rennin activity,
plasma angiotensinogen concentration, plasma angiotensin I concentration, and
plasma aldosterone concentration among those groups, respectively. After adjusted by
age and sex, the findings were not changed,

Gene-scan in nuclear hypertension family:

(5) Parameter model analysis revealed no linkage between hypertension and the
11 loci in chromosome 9 and 10 loci in chromosome 12 under the assumed model.

(6) Non-parameter linkage analysis: S.A.GE 4.2/LODPAL indicated no linkage
between hypertension and the 11 loci in chromosome 9 and 10 loci in chromosome 12.
A weak linkage between d12s1634 and SBP was found with lod score=1.048. Using
S.A.GE4.2/SIBPAL analysis, there were significant differences for genetic makers in
discordant pairs to share two alleles by IBD( P=0.0296, P =0,0096 and P =

0.014),respectively. However after adjusted by age, sex and BMI, trait_ regression
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analysis showed no linkage between individual locus and hypertension, and no linkage
was found between all loci and SBP and DBP in quantitative-trait analysis, either. All
loci in the chromosome 9 were not in linkage with hypertension or SBP or DBP by
Non-parametetric analysis.

(7) Linkage-disequilibrium analysis: Transmission/Disequilibrium Test (TDT)
analysis did not supporte a significant Hukage-disequilibrium with hypertension at
d12s1591, d1251654 and d12s363.

Conclusion:

(1) Lipid metabolism, glucose/insulin metabolism, and rennin-angiotensin
-aldosterone system might not be appropriate intermediate phenotype of hypertension
in the extended hypertension family.

(2) There was no linkage between the 11 loci in chromosome 9 and hypertension.

(3) Preliminary clue revealed a suggestive .linkagc may exist between
hypertension and 12p12.2 genomic region. However, replication studies in large

sample are necessary to confirm this finding,

Key Words: hyperiension; intermediate phenotype; extended family; linkage
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SBP (mmHg> DBP(mmHg) SBP (mmHg) DBP(mmHg)
i 132.4* 85.1* 126.1 77.6
£y 126.1 78.9* 122.1 74.2

$: ok 1991 44 [ T L G ek A R P b B T ROSF i IR
* IR EEEEEEEER

F 1—2 RERERFKR T B R (R W 2R

e REH Jesw P
g 42.37% 21.45% <0.01
z 26.87% 19.86% <0.01

i 34.12% 20.58% <0.01

$: 24 1991 F2 i St W 2 b ol 77 B o R a4tk B B
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FREEHEE DR AE e 2ol LGRS us N

ZERERRET, BUHFERAPHRLEEA 1324mmHg, £F5KHEN
85.1mmHg, *FLt 1991 -2 E Rl ERA AR L E RO FRE, B
FEANEF 7% B9 22 %1k 126.\mmHg 1 77.6mmHg, MAMLFEREER. L
P 5 BE A IR R AT K R 23914 126.1mmHg A1 78 9mmHg, A% e 4L 57T
Fix{EH 25 % 122.1mmHg 1 74.2mmHg. SFKERAE BEER, WHEZ W
FERSFENE (P=0.057). ZXRBUFERAFGLEBRENL 4237%, THEHR
26.87%, FH)BWREN 34.12%, HEFLAERTRALEERREEEELEY. &
LRSS, SRFBEABEATYOEREEILRT RS, L rfEnE
PHIRERE AR R LR RS, URMEREELZRRTEHENE
. MZBEREMBEX, ARAE, #ITHREETHAN, TLBAKRERD N
10 MLFER, BMBOFRAE 20 A, BHREESNEE, FiNEWTS
1 5 5T O B 47 PO A )

T R AR AR D L LA KR
R 13 Rl e K5 FR 5B 1 53 M 7 v R

HD ND HN NN

K*(mmol/L) 4.24+0.429 4.30+0.387 4.32+0.424 4.15+0.410
Na'(mmol/L) 142.3514.25 141.86%3.72 142554348 141.81+4.36
Cl (mmol/L)  104.60%3.73 104.70£341 105.08+2.74 104.79+3.50

HD: %FEARB R P BRI EHHypertensive in Descent Relatives):

ND: ZFERHERFRPIFMM/EFNormotensive in Descent Relatives),

HN: &HK A% AZKE DB & ME# Hypertensive in Non—descent Relatives):
NN: %FRFFREHEAMEHNormotensive in Non-descent Relatives)

W 13 Frop 2 4 o v A AR (] e 3h, S Tl A B,
FRMBN P M RIE A 3.22mmol/L, BG4 5.30mmol/L, HAEEREA M
HMIERSHEWEAUA. U LERESHLREMGKRRIER, THR® 04
KL R R TR, AT LSBT R R L
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PRI  EBI WAL R S T AR Y

M. Ifi BUN, Cr, Ua S5&ii/E

AW T FAMIE BUN. Cr M1 UA, S&RERE1—4. HPl BUNER
BOEANR, BXEAERKEREE, ERIER. H$5N BUN MEW, &
IR S AFHRAEANM T HEE, SRACELE4A0% BUN RS THMAdH, A
ZBARE. Il Cr AEFARLEHRER, SREEMEARRK. SFR.
HHRAEE, FRROEHES, ERBMLEHRE, BFAZ MHENNRE
#. L UAE, EFRAOLEAER, EREXOEHARE, SEBRAMDIHE
B, ZMBEAE, FHAZANENAEE. ARXEHME. £ BUN. CrfUA
EREERSEEEFEZA, FTIMIBHERSEEHEEZ M, FEK
MEEREOFHMAE, B HRAREE T kR E.
F1-4AAMERFRFERALHAMBFRER. NE. REt

HD ND ‘HN NN

BUN

4.926+0.934 4.903+1.012 5.232+1.196 5.093+1.111

4.79610.161 5.0161+0.121 5.019£0.232 5.1141+0.145
Cr

82.800t13.600 80.270t13.660 87.070+14.040 R80.2301+14.740

80.843+1.930 81.47511.458 84.5831+2.790 81.046+1.741
Ua

225950£79.900 204.140179.960 232.590+86.280 218.690+68.130

220.629+10.704 204.606+8.137 230.310L15.468 223.614+9.653

CAE % T8 L mean +sd /7R, WIS —HENKRIFER. HIE%3E, Ll mean
+se Tk



P BFEEE BRI A - BB RK

b RfES AR
2 1—5 # IR MUAE & 75 & 45 BT o Ee B

HD ND HN NN
TG 39.5%(16/26) 37.3%(31/52) S0%(11/11)  48%(24/26)
TC 30.2%(13/30) 13.9%(14/69)  45%(10/12)*  24%(12/38)

*; FIND HHEH BEX5

LAin 3 TG>1.70mmol/L Wi b & TG MLAE, LA TC>5.68mmol/L 4 Wik
# TC MAE, FHAPE TG WEMK TC WEMLLHINE 1 —5 Fir.
F 16 FMLE KR R KB A &4 1 fe 5 b

HD ND HN NN

TG(mmol/L})

1.857+£1.242 1.4224+0.846 1.976+1.048 1.730+1.105

1.593£0.154 1.611+0.118 1.75710.223 1.746+0.136
TC(mmol/L)

5.037+£0.979 475510869 5.50410.968* 4.988+0.979

4.858£0.141 4.930%+0.106 5.180£0.203 4.997+0.127
HDL-c(mmol/L}

1.171+0.264  1.24940306 122030295 1.225+0.206

1.190+0.042  1.23710.032 124410061 1.217+0.038

* [FIND A8, HEFX: P<0.05

AR ZHXRMNERT SMERERER X, RIBN T Z5 R A ML
HEHRIE, BLFH M =EE(TG), MUiE SABRRE (TC), MEEEEEQHE (HDL
—c)y HEAHHINE1-6. BT TG KFERIEMES A, Mo HAEMEFA
MR, HIOGE TG IR SRR, BEIOSUGHERME DT, W o M



b EFBFEE PEBFFHAE LA BB

UE, BTARTETE MR TG WAL 10 RN B RXHE, S4RA/NiE
A%, TG M TC EHFE RN BT I EMFHATIER TOEERE, TiHRAML
AN TERAMES, TG ERHAEHMRAD, BARENE, FRAMESA
TC KFEEFRTHREFMES, HESHBEFEEMN. £dFROEME R
®iE, BROWE TG KEHRTERKR, HENRFEEN, FRAMES
FIEREFIMLEHZ B TC K TFHEMEA, EHNAFHBEY. HDL—c FiX
FRAERRMESRNIYER 1.171 mmol/L, MR THM=M, ARHEHNEEE
FHik. FR. HIREL, RREERRMELARETHM=H, ENLEE
ft.

AN~ RSB SRS
R 17 SRR KRR R A2 B R R # o H

HD ND HN NN

dlu

5.94011.843 5.3771+0.813 6.1134+1.456 5.422+0.620

5.6161£0.234 5.6071+0.254 5.495+0.338 5416L£0.211
Lo(lns) 2.765+0.518*  2.505+0.531 2.644+0.534 2.355+0.397

2.78410.082*8 24871 0.064 2.677+0.121 2.353+0.074
Ln(IR) 1.328+0.475* 1.082+0.518 1.2271+0.478 0.905+0.401

1.32110.101* 1.089+0.061 1.2081+0.147 0.902+0.072

*: [{] NN #AtsH BE 27
$; Il ND 4 LB B3 25

ZERNAABTEEESRAR 17, BRANEASES, EEAILEH
Kz, HEAZRNEMNRD, £REE. £ TFRIEANNREE, ER1E
HIPTAH T ORISR TR RRBORELA, ER42 EHZ IR N,
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FHFRFRE RSB FHAE TR B

ENLREN. EHFREHATHECHERARSE (FPG>7.0) /&, ULERE
RN, FHZANTHIBLEREEN. IRRSFKTEERGNLEL &
# (18.088mmol/L), ERFMAHKZ (16.008mmol/L), B F iF ¥ i [E 4 f7K
A 14.260mmol/L, BEMEZFREFMEL (11.392mmol/L). Bl K i B 5
AT A EMSTA, BT H BT BRI 5, BRED A Y EAS 4,
FESH B ELA R R0 B S K BEE R T ERIEN MG (P=0.001),
MUE AR IE 6 s 20 o 0 S K P LR B RE BB BR (P=0.05), HEEAZ
BEFNLBEE. ELERASNNRER, SRFERER -8, HRABLEK
AMFRBFKFNEERTFRERNMEL (P=0.001) F1EFIE 5 i /E4H i
RBRBFRPLR, SREFHEERE—SIK (P=0.045), HLZAZ HFE
BAER. DRSS REOIERIED RS BERBRE O, BB
B R EAIEHN ERE D, AES TN ESSN, SO AT B R Sy
B, RIEHATIRE MR, FEMIBR, BE BT La@R)K Fikm
IEIERHIPAA La(RyK P, HAFERBMES LnRyKFEER FHAELY
MEH, HR{EA7 MERHNERE.

4. &fiE S RAS
F1-8 Bl E KR REERRA K4 RAS BIEFFxT

HD ND HN NN

AGT

120.449+42.050 117.900+36.376 126.208+35.394 114.077+31.800

119.918£7240  117.541%+4.190 126.562+10.576 114.856+5.199
PRA

1.929+1.225 2.17441.458 1.315+1.017 2,174+ 1.511

2.004+0.283 2.06410.165 1.615+0.414 2.241+0.208
Angll

99.496+61.797 99267158488 110.031+76.137 92.751+56.297
101.818£12.141  96.929+7.059 117.253£17.748 93.447+8.802 o

HAAMIEA MR R KRBT HRE0EE, HETHEEED
HAMFRIERMIES, HENED, LEEM. SERIENNRRE, &
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AR BE  FREBTHFEHAE PR R Ak SR L R 5

BRI, SUnRKLERKRFRELEEFEN. NRFRELELE
MEEPARE, MESRROELRE HENFAEE. LERENRYS,
HARMESA MR T REEDRETRAMKERE, W TFSRmMn kL,
FZRMFHEAN, TREFE. 0ROERKE 1 REORNLE R FLE S ZEHER
R, ERLERRERERS L, E¥MEARRERE, FES4HII
W EEHE WIREREN RN, TREE. 2ERTNFAKE, SERAHK
LT

A i E S EEEEE
R 1—9 B R R B I % 4o 3 R R A L 38

HD ND HN NN
Ald
0.132+0.060 0.162+0.075 0.13110.085 0.175+0.093
0.138+0.016 0.15910.009 0.1421+0.023 0.174+0.011
PRA/Ald

19.3941+17.635 16.2851+14.443 16.601+19.594 15.233+13.834
19.402+3.118  15.717+1.773  17.89614.458 15.849+2242

i 7 T 1 R 7 e S IR AL LRl , 4B T IE % MR R mi4l, 18
ZAMEH BEE, SFRAERNFAES, BRI X BREERE,
FREFMEARR, ZRTEREME. X5 FIF kR R SRR e,
HFHAmOEARS, SHAZMLEEER.
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FEANFEBIE FEBFAEAE HR LT 50 £ B B

woo®

ML ER—M AR mERER AN 2ERER. AENFERR—1IMESR
EEHRRNRE, ZIR R SR A R RARENER. FeErmimn
E, aWi®. BRSRNR[TERSG, 57U 800 SR O L 5
BHTTRREREENERER, /LTPHEERNORI0 SRR, Rah
R, REZER. BIRRRANOESFE R EHE X, X—eETR
AT i B 9% BV 50 v Tk R R P R AN, 5% 2 S PO S i 1 25
WL BRI Y B — N EE R

RMNEEFARLRLOERBEF TETRRT —MEHAEHI0EREE
WAKR. UXREHWER, ARAS, AXTROESEOFRALR, EXER
AR B —REE R, E— AT EH SR E R RS Rk,
RAFFERN. ARMETEHLIARERE T RIFHRM.

R RFR RGO ER G, BAT00E MR LR R F R R R
T WHAEMAFK R TIRAE . BEEHRR. OREREHSEE0/LT
B RAREAS . FTIREILE AR, R80T AR M A 25— e T
EARAERR, XL AR AE SR A LG AR Bl B B L R B B s T R AL B
{t.. Jan A Staessen A AifE PR FHEEARHEES, MRS L
RIS, XA R AR B . AR E N UEEET RGBS
ATREFBHLANES. THRMTRRMTML, FH. VHMMHEE X6
FARSAS TR EL, RERRRRNSEER SR ENARAER T &
LSHUMEMIRE T — LRl R R B AR DL R 2 AR SR R s
B, DUURIABRmMERBRSAME. BN RREATR, SREEHE
EER MHEERENATUEBEN. BERMALN, FEHEERNTEH
MRS, L R BRI TR . B b ) R R AR,
IR AL A S IR R A A 28, BRI R IRE R
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P AFEEHEL P HBIOERAR pr e ol LR N 34 e

BRTEAB D HHHEN, TREMERE XA O ERA, BeIfmhs
£E T RIUERBERRR, SRROFRER T EEARTEA.

MizmLEXFKRFNRUHR, HERSEBEIHEB TR S
fi, FHREFRARTAFCLERRERRNTERNEER, FEe xRt
T HE— R TR N
MG R L .

mAEREAE T EREMEP M =RAREEN UL EEFEE A HE
BY(LDL~c) R3St 8, T & B R B R I B (HIDL-o) R B (. ML ARACIM B
EEIK SRR T ERRERZ — EARMERXRED. AHTHRE, f
HPHMZEEABEEN KT SRAEMRX S, I SRR T, RE]
DRI 3% o B RE R BSORY B e = BRI B, T Lo I AR R 4 V.
LDL-c ZKFF JH HDL-¢ /K FRHEHIA A R BUEFR M ZE mi il EEL, J#
R R AR SME A5 S, FERTM AN . P B2 A0 LR T 0 L4 s v 7 Y
s, FTR LI ERNEELRERE. LDL-c f HDL-c 7K i A& F 8 B #
KREAMMER L. BENMERHEEN -89, IRLEEHENREXR.

FHXRRBE, EEFARSIAFISUHARN BH & LERRERES,
FKKR SRR (Familial Combined Hyperlipidemia FCHL) 238 & M1 f54%
BEASRERAES, HEABTRERBAN0S%—1%P2, F-RFE
FEMBEAD, BHHR2% KR EN B LRAHREY, BOEEE LRE
LR FOEE AR AL MUK (Familial Dyslipidemic Hypertension FDH) ,
HARML SRS EALNFE R DI — W H.

TR T B R B AR S0 ISR RIS
AR LA, B AE 2 MRS (lipoprotein lipase, LPL)HE K 28745 ] A i R
BB RE, HOEMNSIBEREENTXR. LPLES SRR QX6
B, AT ARG PR B (1 (VLDL) REL BE SR (CM) A (¥ H- vt = B 8 4 e 8 B M
B(FFA). AAWLPLARZ M AHETMMENE L, RERSH 04k
RN BE bo ERXEN TSN EARMILPL, o] B8 S HEh Rk P R & e
B A" . LPLER AR A L A VLDLECMAE T IE B8, il —
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PR EE AL P A S A T B 5L

LelREARTYRUBESE. XTE LRE. ARAS. SRENSEHEL
SBMEAFREZ. EhEBEHTARPE R ILPLEF M X 8 — e % &
S RERILEERENSS, BRNEEHE A RRERRHEE, BhE
AR RN EH, B3 T —BOB s RS,

AFHARN T ZFRRRAMMETC, TGRHDL—cME, HNEEFZXR
FRE RN G LEAEEL, BEULEREREE SRR R E R ST
Boi. IASRRAHRFBANFRER, TOKTFHERE, BHESER, &
i A TR IE R LR & 2 (6] e B AR R — AN KE . [iMIEHDL — oK P55 &
HRAEOERBHAKPRETLE =4, BEEHEFRHALA, BHERSITEN
BENH. TCKY, ZRRMEAHEH FTERTFENMES.

EAMBIRT, MASMELZ I EFREMERAL, SA%E IRYAR
[l X AL M KT R M AR K. B L0 S R T R 4 1 R (A L3
TCACF BFHR, MAETGK T W68 sp R 4 &4 By R 08 8 B ) o 26
AR RAF — KERMRR, EEREEM, REIWENRK, THR
AEE R MR P HE R . HRBIER . tERI% @SS R Bm, o EAER.
PHRIAT T %, AEE S NMETG. HDL—ck PEMPEE REN, S5
R HAE R IE M IR 2 MM 2508, BE RS,

MARKFER T SERIEERS . MEAlRBmAL, IERE, WRIE. RS tont i Ag &
WK, B AERS, WRERE, KEESMH RS, RAmEKTERE
By, (LEHZ MRHEBEER.

BATH L. Tomol/LAF A MLE TG/ F I TE BB B8, 2 TG Hie 5 b 2t ol
—HRIMAE, KE5.68mmol/LAE Ay MiE TCAFMIF % MR, &% 82 % s
WIRFILAE, #20R]RH h — BR I BT A LR, (BB R L )
EEER. RBERENERL, $EENEHEESTRE=4.

UK RILETGIKE, M7 — MR IIACE, RTEBRL NG, B
BARFHMERS, HE=HLITGAE S ®E 1 IE ¥ EARE1 7mmol/L, ik
FRANNE, ERUHATCK A ERERRL F,

WA, EFRREEMMERTE, BH4AmImnmegttak, Ehti
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R FERER PEBITEHAL MASF R BTG

HELEZRER, FERRAKEHMAT &, BXERLRGEEROIE, HFREK
ARMAEKTEERSTERKR, HHEHLDMEFRESGT, BB RILEZ
KARAEFE. BRARRERRER RGN PREER.
Jpe By 3 5l g

el I s 5 R T PO 3 R, 7 LR R TR M 5 ) XE O B A
WEE IS T, MRS FK PRI 2 A% %, 4 1988 4 Reavea ¥
KEHRBRAENGAEX 1) » HRHBS RIS R ERAXH,
BEFREAEROLENX R -BEMFROH L. BREOLELES RERSS
LR — RS, EANRER, MERENERLERENEHOSERY,
B AR R — A, AT KRN RS A B R R e
HUAE, GRS R B MLR A ™ B0 8 FHRHUAE 6 M IR RO TR A T RS — AN F A
He R A—BBATRERERSE °, EHMERE RS ERARER Y 58.0 %,
2T I A TR A AT I B IGT) B2 BB, MisREN, ®
R RIPTUR LRI 95. 2 %, WML RS RN /LEHE & THEAR.

EARFERES, BHXRESERAANBLEGXROARGERSS B, £Y
AMBERZAF ZEFRURAMARE, GEBAR, “FZRTHERTNY
F9ARK > Osel FEEZ AR AR PR FUBS TRUBYE 5 50 L6 2 ey
RER, RKAKREMAVBR. ZHRENASAABLES ERBIEHEERHE,
B i) Bl oL KRR R/ 0, 4k, RS B R I R AR AL B S
2 R PEER, PO I R 7E I N E B kB A R . (B, ShRKELRIIBEL, R
AR B R R AR S * . B HH, SR ERRE TR
HUEACT BEAK,  — 238 el e S SUR PR 258, I = UK. dR & FIRA,
FER S S BB R FIRS, WTMEIR TR, SORPBES 0t i K s 77

EL o5 R I8 38 I E R & AL 1o Mg 12 B I TR S BB LB B A AR
R AN—BOA A ORBS FIE T BB XS, O EMN, @k
%4 QRETNENHRERE: OFMARMEA IS TEIE, HELHHmA
g, SR ADSICT IR R R R, MRS, @IS TR
A, BEME., B, OmET KRR,
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PRERRE FERBEHAE P B A 8B i i ST

MBFRERIERLEEERH, MAESRER LRRNZAES. BEESE
RARERPH—MEEREN. RIZSHZALEE, JEREAREN, 2%
TR, WTSIERARA — 24 SRS RERERNE, OB S RE
EHBULERE. BBRSERES A FEBIEE MR EALRE, #2700k
RS ERN, FREAA.

EREMERDEZEINSRBEFRERFMEM%. B4, Baroso Hil
PPARy ZEH K —MEREFRIENRE, £SEOBS RN, BRHRAS
M €0 X —SeR T RALR, TS R AT AR % R R ST — A A
[HEZ8

RO KK AMFAFURE SR A NA A BB ISR A Mg ZE MR, T
BEME. SHATERRBOLALREEN. BlEENEA PSR DR
BERTEREFLAARARCELEALZREERANEINEWE, XM
RABRIFAE . BATCUR B FIRFUIR B N R A 5 B TUR L3R i Habes,
FEXTER, BRMMLESA IR KFEERFFREFLEL, ERRHES
RIZRHTEEE. DUEERETR, GXENELEREMN T RIEREFEE
—ERERSERT. XUNFEHROGERM B ML TEFERANREd
R e B, XMRSEEAMEESATE, XiEAESREEERT
L e S R &R T — e, BB AT, AELFERER
AR KELRER S, XN ERERESEFRT AN LR s &g
TR BAVER, WREFRFLH SBE TR XN MLt
RifER, BAIKEERT PR RS RS EGA HRR—E MR E
ATA R E B,

A LSS E - MERKE - BENRL (RAAS)

NERMERR TS REIVTE RS, R—MegmATRRE, L ERR
GRS AR ERY, BRAVLEEEERS, FRMIEYXETT SN
HeFt it 24 HIRYE B MR 22 3 (renal theory), B E— MW BERE - BEFAYL
w P RO R Y o P A B Y

B EYU -, 4XRES L Na' /K 35 %, Na' —K"—2CL™. Na'—CL
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PEFFER FRBEHRE L SF R LB A

T HEEREH, REYH 2% MR A T RS G /M (cortical collecting
tubule CCT)R b JZ9i@ 18 (epithelial Na® channel ENaC) EWRK ., X 2% H &
RN TERNREENAT . EnaC MWEMEZIIEE - MEERKE —BEHH
AEMFHEEY. LHEFRNOBERTHE TRERK, &FBRFORI>EEE
B, mEERERFEETRFEATREROATEKRE] (Angl) MEEETH,
EEHAR A E R K ERLE (ACE, XWHREUKEEI) MiELER TR Ang
I, Angll BEBERRERITEEBEE LR Anglll. 7 RAA R4H Angll 25
ERMAS, FRIMKSLEER, XNEERLLE LREN 10~40 17,
10 B AT SRR SRR R E R, RER R SR RMEZ LS, B
EnaC Bi5tE, RBMNE THERWY, REKPEEATHELEA K. BETR
TREE NG AL S . RAA RGTIREAN B LR &4, AT, e
IEBET, mEEEAKFHEHERDE, HEREMAL P EIE MR, O,
THRAZE ., W B R T AR B R EI R RS, Cf e B FREAE Y
RO L e R LR R S RS T S EE EE AL

BH-MERKE-BERRANES NN HABR, 7685300 E R
TR, EH B N SRS . RAA REER B 8l EAF 578 50T i3
o HERIERRMBIFARRE . AEAREER 5D RAA RER4
BRI RERR AR REFEEARRMENER, &858, =
LABMNBHE —SHARAALERRMNT R L SEHMES X, EEM
R RS SR RIE AGT HH L ARG+ g Bk
FIREOBER R, IXFIRERRUMABERACE ERmER %8R, B mes
ERKRENREFNREHAFLEACEER 4, BP0 RIS & M g
R EEERAY, AH AGT-6A REHH AGT-6G EHME/—L 4, Ll
B ACE & DD RUBRM B RIK F I FIS A RHHY . RREEEEHN
(38 5 B MR I3 W FIE RO AE, (E P 2 AR TR 5048 e ol T B B A B A A i
T, MR RGN ERREBNERL. Riddk, BALETRN LS.
T, L 5 K 3 52 VA R o 5 6 R 8 e s T AR, B RAA %
02 PR S A R e 1) i R R I o AR
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PR EBRE P RBFEFAE o s KT Fid

EFTRAE RAA RENETEEEY, RNEERAEAAMENT BEH
5. R ZERIFE RAA RENZR, T RAA REMERFKZEF X LR
i R B R, ARDERE AR B, Fox i 5 st
AT R MEEA.
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P FBFIBE FEBENAE PR TFR LT

U

ERAVEFMRMLEFRREY. RO, BRERES, FR-—LEERE-
EEEMRGEN ST, ERKRERFEE B RILER SR 5 R RHAHR
HEERALEEE. PRSI AR R E R AR A ¥ R B ] &
Mo ARG EEEENERTREFEETR, EXRERARRZXRAL
IR ERRH, SHEKRRAMERER R BN B,
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KTk E, BERENLENFENEHHEL, BRAGREREARRSHENE
MRLEENEE.

ARFHAARER I RIMLE XX RERERIAAMTTLERETHE, 2
HHAI8TME T EARICHE E Genethon 4 EIE, Fiy4eE R H0.8,

ERESS TR ER, EI282EAAEBD12S1682{0 B HILOD scorely
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AHRIREERE, RS BOFRFKEEHARMERKRHID LHLEK
REHEE. FHRAEENLAE 23, B 24, FRERE 50 4 272 AMERIFSXE
%, mOUESWRRE: #1999 £ WHO RILEZ bR, BOFRPEIEE LA
WRLUTF &M ()FERAT 155 QRE—HE®: QWD RFU LS
W (OESRUERMLE, WFAiRA. BEE I RER. TR, INKGS
E s REIRNELE: C)LRBERRESE (I IRMBETH L)
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B2—4 =RAROLERRTEHE

TLRENE:
(—) BUERITRF B RE:
FRRLERFRARPNESERANHERDS: AFTRIRABENEMN
—AEOLINAEE . R Bk, RN, SEFRE, KEEAELE,
TE SRR R, DR BRI, SmEEESHER: LM
B BERW. BT, FIRIUERZEL. BARE N HE RN EE
A HENRHAHTRAES, ST RECHENENEZFNRHHERFE
B ¥ AR,
(2 HERE:
AEMERES S, FE. BB, BE oE, OF, WS, L8
B R, FRHERE 8
(=) ERER/AE:
. WEM, M K\ Na's CUILRBEEE (TO). GEEEEA
AR (HDL-C). H=H (TG). M. R¥E. KK (UA). LEF (CR).
W& TERE .
(79> Fis i
SMATHRER B ASME N ERXRRALENES AR, B
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FHEONMERBG LELR, TREFH 2 AR, ZEERE T
Hill, BRERKEENNE, MXTREXNRKRERE, BBSKREN
BEEMIIE. MAERESEETR DA ARSI ERBF G BT, o T
I EEA TR RSO RESR, ERKARE 3—6 MAETHE, K%
RBMIE, LR .

(B) ®HEZLE: RAE—HH.

GN) $IRRA: AB—84.

=, ERFE

() B-FAREEIRES A i B K 4H DNA
1.0.5ml 2% EDTA (pH=7.4) 5ml 4L, 1800 rpm B5.0» 10 2354,
2. MF LM, HABA soml BLEE, WA 5 RERNLEEK

25ml, &%)

3. BRTHES~10 4, 1800rpm B0 20 244, -
4. F L, WA 10ml 2K, 2500rpm B 10 40,

. EFLE, BEH 4L,

6. 8% ¥, A 2ml EEEHK,

7. 3XMLB 1ml % 2ml bR, B, E37CAKELE.

8. BN 3ml Tris HMIE}, BRRHIE, TNEE. 7000pm Bl 5 55k,

9. BB LEAMES— 15ml BoE,

10. IRSEHRTR Tris WFIEY, EH 8. 9.

1. WFERET: BIRE(24: 1), 8. 95E.

12. ¥# EEAM, B 115,

13. W BEHBE - 15ml BOE T, i1 1/10 AR 3M ZEHI(pH=52)/8 4]
f&, 25 KA LA ZBRS, H-20C1hr.

14. 7000rpm B0 5 534d.

15. {8 b#, PRI 70% 25 0.5ml.

16. 8000rpm 1.0 10 44

17. BF L#E, FIR(ONA)M 100 5 150 ¢l TR B4, B 0.5ml BL9%,

n
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BB PEBIEHAR SRR

ET ACHE.
(Z)DNA B EMESR

LEUE#EE I DNA ¥l 1, MAKE) 100, DEWKATAXE, B

shar X Bl OD260. OD280 1 0D230.

2.DNA B%5%E: 0OD260/0D280>1.7, OD280/0D230>2.0, %8 DNA #ifF&

B, BUFEEFRI

3.DNA FI5Z&: DNA K (ug/ul)=0D260X5.,
(=) DNA K177

REUS ) DNA B8 T TE Bllh. B MESEFFE 1.5ml Eppendorf
g, FEARESAE. RESEN. S%5Tn TE BROREE FIRIM DNA
EX#iw. RIBEE DNA MR, /b DNA BWHBINZAEMKE 100u, BBKE
% 10ng/ul, FHILIEW, THETFAT, LRHNH. H4K DNA BRIERE KN
RET-70C, |
(W) BEAFH:

1. 2 Matrix 3CfF:
7F ABI 377 S AGHAT BRI, SR ORI AR R I TOLSE BRI
“RET ®ANTERE, ATERSKEBNARE CERAHMTAERT, FE
Fet—~ Matrix SCPFSRIED AR TR S Y T2 AT RERIAREL P4 ZE6EF— 2 3
WAFde, BT — I Genescan LAERY, A@i— MY Matrix U A4,
KRR FKEA RHLR TR, 73ISR st 1 AT eflsr 250,
FENANTRIR BE A28 BRI S ) A B LRI e 2 3 e T P A W, BTLR A
B Matrix U RIEATICIE -

AFEF I & T E A [F 56 R 76 B Matrix SCHEI& o ARBESE B
ARSI Wi RE (FAM). B (HEX) fig (TET) =@%E4YE, DNA
FRAEST B B (Size Standard) FH 2 Genescan-TAMRA350, BT 4 Matrix
XHIEH 6-FAM. HEX. TET. TAMRA VU Rhrit 5% 64 % (Matrix standard).

P IURP RS SR 1.8ul 40505 1.0ul B EHBMHIBIRE, BAHEORE
9SCAEHE 5 4r¢h, REMEE. | AMKEN—FEATORICHRERS. Wk

46



P BB PEBFFEHAE ML FR G RR

J&i» 75 ABI 377 0L (8 F 4.5% 5% R BE B B HLiK 2.5 AN Bf (i R IR 3000V).
MK R G, MTRERE ST AN, B Mawix X, FREM. LESE
KEL IR, RA% Matrix JCEREATRIE.

B Matrix F = ENE 2-5:

] 2
Wietrix Menrix !
Standards Sonderie \

8 3
Evaiumis the Genarais
Watrix File l Sampla Fiee
[

_{ _ Creating a New Matrix

37 posign the + view |
bareix File 10 : : Fww Date
Solect Sample ;
L Files
,\m_mm N M;

Save snd H

Haume the !

Metrix File

&l 2—5 Matrix X {FEIRK7REE
2. R RBE R R bk

(1), ERRBKATSE S0 4.5% R B K 3 PO MR e , R ERIK S I A
REVET R A AR SRl B R PR R B, AR HRK T, BT,
&H.

(2), B 25ml 4.5% 3% ViR B B — > T D E#R, I TEMED #
 15ul, 10%APS HH 12540, B85, FEH SRR KGR, N & LI,
THEEFHEN.

(3), BIIRBEN 377 WFFf. b Nk B0 700ml 1 X TBE fk
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B, BUETK 15~20 5081, FREEE LFEZE/D 42°CLLEA T LimPE(E R+ 5
HIB PO LR S GEMEESR), ZEHTIER K. HkMSEEEnT.

Mk 3000V Hifl: 60mA

Th#: 200W  BOLIHE: 40mW

T R UF YRR FAM. HEX. NED. TAMRA, e iked
Module f7i%% D, Bl Plate Check D, GS PR36D-2400, GS Run 36D-2400, Fifisi
FREER, BRI R 2~2.5 B,

IR E e RS E RO AT R A HE: Y 1.8ul 2B, 710 1.0u) PCR 7%,
85, 95CAME 5 4rh, M DNA WER AW . BHE LB REFIKE
A MPERE-20CKMRERTF, LIE PCR PHHBKREERERA, S8,
Er R R R T A .

IR B 1~1.5u ARG ARPER LW, A/ AnR SR 4818 0 21 & 9Kk
—BSEmEREE, Bk 2 EEBEMBI R, X DB RIKERE A,
HH T YR,

3. BEREBCEST

B3 5B i B R SE(Macintosh $:7E R 4E), o1 LA B 3l i A kot
2, BBk EEUREWE 2R IR Tk, FEMAREE—HNTE
Kooy FRAVDH MR FIR R, R AR FR 40 A K rL MR 38
AT . Genescan AT LAXTBLIKE B B ISR HAT T, PCR PR B
KRB FRAFHRERN. FREETRE, BWHEEA Genotyper #iAf
HATER SR, §—HmBERERTLA 1, 2, 3. .8 PCR F i K/ bric. ™
LR ALMERE, BasTFRASTFWE2-7, 2-8Fin).
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P EHERHRE PR AE

B EFRAL PR

4. DR BEED LR

W GenBank ¥ A+ A Genethon # FEFiid, 7 DIS1768 H
D1281769 SR EAM AHHE, 759 B 12 SRk F 45 EHE T 10 28 11
MU BERIAALAR (F2-1. HET CHLC B BtRic BB ERESHAF LY
RGP 12cM, bl 4 BEMREETF] (etra) KHRICHE, 1996 4
24 Genethon T3 TR ¥R IR 800 BB = 8 AR , B H MRID 2 (6 05 &
#0.7cM, H2BHBMERERFS (d) A5, TEETERAMEMIIE,

#2-1 95 12 SREK FMTEEEKIE

Hefs fr s E-$ic| RAE [ 5E FiEE

9%
D9S1779 di 63 0.1 124-144
D9S1813 di 83 83 226-264
DYS1871 di 68 8.8 143-173
D9s288 di 84 8.8 124-140
D9S1810 di 77 10.4 202214
DYS1686 di 58 12.52 120-140
DYS1852 di 64 13.62 214-226
D9S281 di 66 13.62 188-212
DYS1849 di 82 14,52 219-247
D9§230 di 81 14.78 251-281
D9S286 di 87 16.82 139-165

1245
D128358 di 77 26.23 238-270
D128364 di 61 30.60 299-315
D1251715 & 59 35.52 234-256
D125363 di 61 36.06 205-215
D12S1669 di 81 36.06 93-117
D1251682  di 77 38.50 123-161
D1281654  di 60 41.55 183-189
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D1251688  di 79 4210 237253

D1251591  di 82 43.38 252-300

D1281617  di 80 44.03 243261
5. SIMRIE:

MEU LB BTESAIRNES, B htpy/www.edborg/, K% PCR RMATHM
S5, BEAEESIY 5 HAMNAE (FAM). | (HEX) & (TET) =
BRNPFRIL (R 2). B EBAEMBERTEERAT SR AREIFEHKGY
Fr5 | S0 PCR R HIIR A5 0, AT LA SERIFOORA], BT ER
Febric-ZER AR R o B AR, =i WD R EE A R DR (8 B RoR
¥, BIRAER ARG

£2-2. 95 12 5EE M TEL ARSI TS

fra R, SIFHI5°-3%)
D9S1779 FAM Left=CCCTGCCAGGTGTGCATCTG
Right=TCAGGCTCOCTOGTGGCTCT
D951813 TET Left=GGGCCTGGCACTTAATAC
Right=AATGGCCTAAATAAAACCTGG
D9S1871 TET Lefi=ACTATTGTTGGAGGCAGG
Right=TTAACTTTTGGGGACAGAA
D9S288 TET Left=AGCAACCTCAACAGGG
Right=AATCATCCAGAAAGGCCA
DI951810 TET Left=CTGACAGCAGAGCATCC
Right=CAAGCAAAACTTTTTATIGTGA
D951686 HEX Left=AAATGCGTAATAGCAGAGATCAG
Right=TTTAGGGTTGTTGGCATAGA
DIS1852 FAM Left=GAATCACAACATACACCCAC
Right=GAAACATTCTTTTACAAGTAACATT
D9S281 HEX Left=CCTGGGAGGCTGAAGT
N Right<CATAGGTTATTGATTAGTITIAGGC
D951849 HEX Left=ACTTGAGCATCTGTGCATTTTG
Right=GAGAATTAACACCGAAATCACACTG
DYS286 FAM Lefi=TGGAGTGCGCTCATAC i
L Right=CCACCACCTACATGGC
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D9S230 TET Left=GCTGACAGCAGAGCATCC
Right=GCAAGCAAAACTTTTTATTGTGA
D1281715 FAM Left=ACATTTGTTIGGTCGCT
Right=GCAGGCAGATTGACT
D125363 FAM Left=GAGBGGTRACATCTCT
Right=CTCAAATGAAATCAGCATAAA
D12351669 HEX Lefi=GTTGCGCTTCAGCCTG
Right=GCTTCCAAATCAGCGGTAGT
D1251682 FAM Left=-GGGACAAGAGTGAGACTTGG
Right=CCTTTATTGAAGTAAACTGTGAAGC
D1251654 FAM Lefi=AGCTCATTITACCTTGGAA
. Right=GCGAGTGATTIATTGTCTIT
D1251688 FAM Left=GCACAGTTAAGGATAGAGATGCC
Right=AATTTTGATTGTCCCACCTTGTC
D1251591 FAM Left=GCGCTTTGTACTATGTFACATTT
Right=GAAGACGTTGGGTGAATC
D1281617 FAM Left=AGCCTGAGGGGCCACAT
Right=TGGGCAACTTGGATAAGAAACA
D125364 TET Left=CCAGTCCTGAACAGGC
Right=CCCTGGAAGTCCCATC
D128358 HEX Left=GCCTTTGGGAAACTTTGG
Right=GCACAGATGAGATCCCGT

6. ® &E#E R M Polymerase Chain Reaction (PCR):
HFFRATF OO RIS FEBE, DU ERMOITHRG, Kk
% PCR MBS KA/, EX~YMsEERES, BYERMARERE X
AR A AR H B YA Sk, B RAR b th S e B R 4 B
B, ERAIERRE. RLBATIEHSAT PCR M#HERM T Touch-down PCR % /i
HFLHRBEIER.
7. Touch-down PCR % ¥ :
Touch-Down PCR 2—# PCR AL b ¥k . 'S 185 & M g2 fE LUE AiE

Te iz B8 KR SE R B F . Touch-Down PCR Be4r #UE B3 A o LL/E 30 1 47
HIR . ARBRSE PCR RAPF AT H B st RY DNA RO, BT e
R B0 A BERIIE(95°C 10 204 SRR BERIE 1, BN T BEHTIA), WE
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IR B B A BT BT A

RAHRE. MiEBRAEHTE, REYEE T PR RERARN, BHT RN
i Rt
8. FTHEEAK:

HR#JE 5884 AmpliTaq Gold DNA &8, 8™ B R EAEL,
A& BB, BOVERRSRATFIRENEAR, %8 Tag BEEUE T840
MR R. TIRBEENH PCR BN AW, B—5AKE Tag SRR
RriEZRIN# 95 CAEHE: 8 2h o, E AR HMII BRI MA Tag B, XM Tag BE
EmA OSCHRIERST, Wb TR RS s R YMA S, B THRBHBMN
HE.

PCR R F1E 9700 B! PCR X BHHAT, REEMEERA 10 wl, 18 50 ng EREE
DNA. KRR %&4FK: SefE 95°CAtE 10 44, MEHAT 42 MEH, & R#HA
% 94°CREHE 30 ¥, 56°CIRK 40 B, 72°CHEMH 60 Bb. 7ERT 17 MEFH, BAR
FEH 63CHAIG, |MAEEREE 05C, EH 18 MEHBKEIED 56C, HER
P, THERNKRE, 72CHREM 10 580, B 96 R FAHMA—D
Xt bRl DNA-1347-02 (R BvAE CEPH K &, B 80 4 3 REAMEKE). PCR
R AR TR,

F2—3 PCR RNH#ER

B R E InEE & (ul) BREWKE
Mg 25mM 0.6 3mM
Buffer 10x 0.5 5x
dNTP 2mM 0.2 40uM
Primers 5~10uM 0.04x1 0.02~0.04uM
AmpliTaq 5 units/ul 0.04z1 0.020/ul

Template 50ng/ul 1 50 ngful
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Touch-Down PCR 1  # 4.

95°Cl 94°C 17 Cycles 94°C 25 Cycles 2 Holds

Y RRBEE - MEARE TR 0.5 K,

BT & BESRKS 1YY BEAS B, 7£ PCR RV, H4EA R4
BB KERERIENAY, BERSNT 5~1Y, |

PCR &5 Ja AR AR AT AR A0 AT LA R 7E 377 ik (X B AT K (FE 2 B iR
TLAFM—RERA, BEAFE SR BREERR, A FERLRER).

(H) Zil#ath

BR R R RIS 5 5% BRES B4, PIALI & I 4 AL i bl
meantsd R, W TARE EASA MRS SR, WHZ RN TR
HEAT t MR, ST AR SPSS10.0 B,

BRI EM S.A.GE4.2/MOLD /%, M) 9 SR‘EHEN 12 5
REEEEHE 11408 10 MUTE 2850807 iUF R R E RIS 8 5
#1, t+H Lod score 1.

ESHED 4 B S.AGE/SIBPAL2 4.0 1 S.A.GE/LODPAL F2/5:
ST 9 SREKERR 12 SHREFFBRS 11 AR 10 MULE ZHBbedH
TR T A B R BT, 115 Lod score {8, #17 Bt il & 38 8087 11
e R SR b5 A FE TR L M3 - B (IBD) Y T E AT [

EMA TS TDT/S-TDT W R SIS RIF M B R AR %= 5.
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FEIFENER PEBFEHAE R o 50 A M T 2 5

= R IK R R B — AR

# 2—4. MMLEGAOR R B ERE R IES — R 8

Hypertensive Nomnotensive
A¥ 220 39
HR(BIL) 132/88 17/22
FR(F) 52.741+14.42* 4524+14.03
SBP(mmHg) 153.7167119.3309* 122.64957+8.9295
DBP(mmHg) 96.2500+9.9869* 80.0427+2.9737
BMI(kg/m’) 27.8803+4.3741* 25.4816:3.8200
GLU(mmol/dL) 1.7372+0.2323 1.6666+0.2269
HDL,_c(mmol/dL) 1.3319£0.3557 1.3521%0.2880
TG(mmol/dL) 2.6615+0.6197* 2.321440.5036
TC(mmol/dL) 5.0084+1.1187* 4.5790+0.7906
UA (mmol/dL) 1.4823+0.4146* 1.1660+0.3946

*: 5 Nommotensive AHLEH B EHEN, P<0.05

A FRR R WARTEIRHRANE RIAE 2—4, HBISHHLIH itz
(meants)®sn. LL SPSS10.0 XM /E . Mgk, Mifg, 3R B TFTIFAM AL,
K TG, GLU 1 UA BIEMRAS A, X GLU M UA BUE AXHUS 400 F A4
fii, TG HHBAD, WEHMENT 1, HEN LIS, 760400 5
B D%y Ja 4 B OO BT R R R L TG SR LA 10 15 /5 FEERRHAE, SHT EL R,
HBHr.

T BEE OISR
SETEH PR H S.AGE 4.2/MLOD Mk 4 BIFT 9 8 12 S Y0 4§/ [x 5k
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P11 AN 10 M BB bR d R B ML R B AR 2 A] i LOD score. S E #2
BAFRREM SRR SR, BaEul AR ES B, BUR
HE A REAEBWER a S8 0.14 71 0.86, BT AA. Aa Fil aa 145
ERNHK 07: 0.7: 002. FRWE 22, F 2—3, B DIS1849. DIS230.
D128364 =AM SR RETHE H LOD score #F, HALBAL A LOD score % 0, &
IAEIEBATE MR ARRAEREK, MBS EERSE, 50
¥, B ZECh 0.14(0.99: 0.2: 0.2),3t BHAERNSH0Y 0.14(0.99: 0.5: 0.2),
UL SHT 44T, BRERIEHFTRIEE.

25 ISRBHAMIESSIHRESHEUINER

(A=) Lod score P value
D9S1779 0.00 0.8488
D951813 0.00 ' 0.8870
DI9S1871 0.00 0.8999
D9S288 0.00 0.8999
D9S1810 0.00 0.8497
D9S1686 0.00 0.8405
DYS1852 0.00 0.6684
DO95281 0.00 0.7592
D951849 -—-- -—---
D9S286 0.00 0.8328
D9S230 an m—

o DL EERA SRR, HURER A FHEBURER a #2454 0.14 F10.86,
ZHEAT AA. Aa Fl aa FIANE 2554 0.7,0.7,0.02 B8 4 5
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F2-6. 12 SROGHIELEANISEER I ITER

(A= Lod score P value
D12S1715 0.00 0.9082
D128363 0.00 0.9159
D1251669 0.00 0.9158
D1251682 0.00 0.8505
D1251654 6.00 0.8176
D1251688 0.00 0.8896
D12§1591 0.00 0.8610
D1281617 0.00 0.8906
D128364 —
D128358 0.00 ' 0.7617

* PLESRHEMER, BURERE A AIEBURERE a S5 5% 0.14 #1 0.86,
BT AA. Aa Ml aa SN EE D514 0.7,0.7,0.02 B E &R

T EBEENMTE R
1. S.A.GE4.2/LODPAL 7455

X 12 SREAK 12p23 K1 10 ME LA £& 5HmE K SBP #1 DBP 43314
S.A.GE/LODPAL AT T, LIS, HAIM BMI 14 3 B 3T .
S.A.GE/LODPAL BT % R X EH M H#RE, 5 LOD score i Fikikis
HYRIF AR, BRTRAMMRE, L3414 SBP Al DBP 4 #1EL 140mmHg
A 90mmHg fEAVI R, Xt SBP # DBP @ E# T, HRWT (K27 2
—8); (H2—9: 2—10). B 12 S ¥ 1 d12s1654 ] SBP 2./8] LOD score=1.048
LTI PR EYSL, HAAL AR SILE. SBP M DBP 2 W &8 A5 v it
ERTERRE.
2. S.AGE4.2/SIBPAL 7+¥r: £ Rk 2—9, 2—10
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#2—-7.12 SREFEM T E £ EIRC LODPAL 474 &

frsi EH LOD score SBP LOD score DBP LOD score
D128358 e s
D125 1715 0.121391 0.091289 0.001135
D12S 363 0.015547 0.178714 0.000000
D12§ 1669 0.015547 0.178714 0.000000
D125 1682 0.832204 0.648941 0.262303
D12S 1654 (.960617 1.048001 0.103925
D12S 1688 0.670952 0.468619 0.446802
D12S 1591 0.525561 0.309641 0.817224
D128 1617 0.0406399 0.241869 0.006000
D128 364 0.650241 0.647932 0.800231

£ 2-8.9 S§MAKM D E £ H451C LODPAL i R

7. 5% EH lod score SBP lod score DBP lod score
D9S1779 0.365305 0.147587 0.194635
D9S1813 0.644970 0.291999 0.101976
D9S1871 0.638491 0.375010 0.152753
D95288 0.004901 0.009764 0.047860
D951810 0.000000 0.000000 0.124057
D9S1686 0.027385 0.068817 0.071904
D981852 0.179996 0.035463 0.361993
D9S281 0.473738 0.691289 0.351264
D9S1849 (.000000 0.006086 0.000788
D95286
D9S230
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LOD score

Bl 2—9 12 S #AERM S LOD score B25

B A 2 - o ;
FESESETESES

il TRt

LOD score
SEocoDooo oo
0o Do W O =) OO

B 2—10. 9 Sy HEA A LOD score %
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#2912 SREAEL S SAGESIBPAL HHTER

8=} EH SBP DBP
Estimate P Estimate P Estimate P

D125358 -0.0615 0.7837 -569.4237  0.8962 -99.9482 0.8489
D12S1715 -0.0071 0.5399 156.6828 0.3196 30.7842 0.3377
D125363 0.3494 0.4999 257.8893 0.2781 32.5254 0.3670
D1251669 -0.4737 0.5000 -419.4077  0.8718 43.2199 0.7047
D12S1682 0.1438 0.0697 60.9631 0.4241 -0.6240 0.5036
D12S1654 0.0947 0.0718 482.5853 0.1428 81.4824 0.1997

D12S1688 -0-1289 0.9499 48.1515 0.4394 241710 0.3636
D1281591 01297 0.05621 311.4543 0.1735 123.5469 0.0477

D12S1617 -0.0254 0.6433 -388.3624  0.8813 -134.9924  0.9661
D128364  —wre- e eemee i e s
#2-10.9 SHEEEN N SAGE/SBPAL T4 R
LA EH SBP DBP
Estimate P Estimate P Estimate P

D9S1779  —emm e e e e
DYS1813 -0.0583 (.6687 -143.5199  0.6605 90.1518 0.2099
D9s1871 01656 0.9272 -140.4149  0.6893 2706254 0.7749
DYS288 -0.0772 0.6909 181.1698  0.3216 26.9031 0.4173
D9s1gig 00390 0.6192 -424.9010 0.9043 -81.7085 6.7765
D9S1686 -0.1278 0.8576 -169.3992  (,7166 -97.7552 0.8373
DYS1852 0.1504 0.1606 5932507  0.0651 1144672  (,1822
D9S281 0.1829 0.0582 77.7050 0.3930 33.9025 0.3607
D9S1849 01476 0.1169 2229686  0.2374 66.6824 0.2574
DoS2Re 00248 0.4149 -302.9166  (.8479 -148.6397 0.9349
D9S230 —emeee e mmmeememee e e
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AERSA WA SEEU RS EEN VTR T 0 SREARE 9p24
PO 12 SRRk 12p12.2 REAR 11 A5 10 MY EE4F i SRfE & SBP I
DBP #4177 4747, @A B ZXHEAN M T EfRE S ® Lk SBP. DBP 2 4 F
HE R A PET I UEHE .

(—) FREIEAEE:

H 1999 4 Krashkal % ' AR EHUAREU RO ERREAE I 4ERAH
RTRLERBEEEMHAE, SEEATMEMES -SR0S AN
FRERERTARA R TEZ. EAEASYETSERARMAN S E
5 B DR 5 R BT A R R RO K 6, Krashkal BB 9TH 4L T AN S &M
I AR X 8 & BT & B £ 4 (2p22.1p21, 5q33.3-q34, 6q23.1-g24.1,
15q25.1-q26.1), XEXFZAETTEREH. B-BXBEST. an-B LBREEZHE.
TERSE. VEMHMESEN. WRETH. SN EE, SENLE,
RAA MRS R RAALEH 23 F Rk 2, KX T o E AR
i, 29,35, 55, 8 SERARRHFLMR M AR EHRE @2
EHREAREREE P, KT 12 Sek A wWOE S B S RIRER D,
fi AP THELEREREAEERARNRLE *. XTF95kad5HnE
s R R MEES X RO NR AHBE. FBIRERGHTRX S
AR TH 9 SR AKH 9p24 X1 12 S 3AMK 12p12.2 K. R MK MESE,
KFETALRESF D REDAN DD EKXRRBTEERATMNLS
B, FAERUAHRE B HETHREF LSRR UKL ARE,
AERAE TEEERMKS FEZSL0 (MDC) MBI LR E e M. H
BT ERR, F—SHBTROEXREEARER 94 AMUCHFIA4,
AR HFAEEE 387 M PEFRHITEERAARE, VIMOERERETH THT
i ABRTRGE, 2 5. 39, 8 S U EABERMEM SMBL, oS
Firi2 SRed LR FHREERRSHR, b9 SRafiEmxiRg o 9
%8 21X 4 7 9p24, WR{ETE d9s1810, F FUEHISTHT lod score by 1.58. Ty 12 %
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RESEHXEN 12 9558 1 X 2 # 12p12.2, A7 d1281682, £ AEHSH
lod score A 2.85. B4, FEE—BHIERM L, NIEZAFRR LGN RIHTAH
FTEXBET 32 MOLER, NEAMRERIHERITENSH, FRER
d9s1810 lod score RALIEHN, T d12s1682 lod score % 344, I HBBIIE
R,

ERF LRI ERE-NEMERR RO BB, WHZHTE
MM RERZRRERERN MK, HE2ARTAFBRLEY LB
Tkol. SRR BETEL AR OEMBREFELAEYREN,
WAL AR M E AR RIS, RITCESHABKER. S TRIFULH
AGRBMNNEEBZFRBENARLES 100 2B A B SCHRER k1
#£7 50 MRMLEMEOLERR, MNTHIEFSHEE, M LRFENKEE#T
B, HEHEMA, —RRIE ERHRERESEREI S AR D AT WEE X,
—RBEMMDERCHEE, EFANE RSO AR EEE MR 2cM,
REMFNE, LERHENL.

(22) ARERE

BAE 9 SHREAIEE 9p24 KA, d9s1810 HITLY 15cM LW, H8E
T U AMUEFD, HEPHREERMNT 1.5cM. 7F 12 8558 12p122 K,
d12s1682 PrHfrgy 18cM HIFEREIAN, SEHET 10 MU TERS, FHBRAEEE
1.8cM. —RUFOLT, WAL REREIES LM 10eM, EI1Z MR AL
HiXFR, REGETIENITRIN. 7EREER /MR 2cM IXHEENEE T T
BT, RIPAMEA SRR RBAN.

AV LR, S, BERNEARAR R ES
R T

ERFERWEGAT Y, RATSEEMAY, BTERIERKRISNE
R, BrU BATEERA T 2HOEM AN 9 SR 12 SHaEHET O,
FUERNZE R KE RSN KA —8, BEENEEYBHEES, S058R
MIESR AR5 4 0.14 1 0.86. BHEMR FR4 B2 55054 0.7,0.7,0.02.
FELUESECF, U S.AGE4.2/MOLD 1T S A M BHES T, 9512 54
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AR AN DK B P 4% 11 S 10 i R EAR SR A B RESHIERE. IR
B BBER, SRS BT, of BRAT R EH T, HBASRRERN
. BEERT, S2EENIITTREARBERAMBURERBRZ L LA E
HRREBERARRBOETEE, DN THAEEEREBEN L ERFER,
b R BRI R R E N IESNER, AR B AHN S BER S B A . o
FTREEZNSERERMSOE. RS, HBRERRT2E5%, R#EksH
4, RHRBEEENRRGRRR. BREBEEHEXE, AFERERRENR
H#, TREERE “HMHER” MEEEH, BEHENTEENN, BEfits
BOEM AR ESE. T HSEENS T T EE N &R E RS RER
AT, HBEESHE B, B, HEESLMES, SR RER
KU TRE, Bk, £USHOES SIS REREREITRE, B
BTSRRI

AT R e B BOEY 5 3 B AR TR R R, R
R, Haseman I Elston £4i T AFE S EBERDMESHEBMITE 2, %
FERT RRXFRRT, FURRRGERERETHR ¥,

HATE %L S.A.GE 4.2/LODPAL %f 9 501 12 5 A kM XA R & 11
AH10 B RV E R Rl EH#TER 7, HE LOD score, BRI 21 4
LA I EZ RFREEHNXTR. BE, BRI HA KA KM LAWK ICR
SBP 1 DBP £ [ ZEAT S 541, & 12 5 3244 1251654 [7] SBP 2 [ LOD score
=1.048 IA BB WY RIEW S, K447 r2F SBP #1 DBP 210 #0373 E SIIE
. FEBHME, HT SAGE 42 HEMME, BITEHREBENETEN
S.A.GE 4.2/LODPAL BSEiEA H B MR BEAT 4040, ML AT SBP #1 DBP 4)
7l L 140mmHg 1 90mmHg A1) &, % SBP fl DBP % /F T 447, Arbla
MEREARBA RGN P ES LA SBP A DBP HIEMRZ W MEMXR,
RS T A i R 30 e o TR D9 7 B i S IR B R (BT DGR . M ik 4y
Bt & BoRE , d12s1654 ()4 B S IE 2 (8] — 4~ LOD score #1241 (M55 103E
iR, T EGES LOD score K, HEUNMEAETN, HHTE LM
WA R AR, B Lo, mEMEXRBEEHNNEM, % LOD score 8
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FHMA, MAHLANTRE—MEELGRE, B, ThIEMEEER.

S.A.G.E4.2/SIBPAL R %L K R P KIFE KA AT 4T, mean test K% RIMLRT
MW EMREEILEN W, FAIMEREFRE 12 SRAHF 91251591,
d12s1654 1 d12s363 =ML RAER—BHERI R (32 R 7 AR = M2 A
R HEFNSMEEORES TR RSB BEEENERT S EEE
#E, P=0.0296. P==0.0096. P=0.014, HAZMAHERWENLEEN. TE
—~HHZ R (ZRFARARHFRN M-8 EEREN GEZERR
BRI RS E R S SR BT E S
R ¥ ER . SARRILERFES - BHEABD) T HER L, RAITE 5%
T RN R EE. Half BMI ZRIFER, SHUELERESRA SBP.
DBP B &R HERSHHITEIAZT, trait_regression A& R B, 8%
d12s1591. d12s1654 1 d12s363 = MLREN, 12 S 12p12.2 KA/ 10
A 2 AREAL A5 Fl LA SBP DBP 2 (A#FSE S %R xt 9 S aikin
A BR— B BRI . — B I % R AR AR — S e B¢ 1) 2
UENNAERSZERIB I AEEANEREBRFTATEER, vait_
regression ZHrIRH A 9 SR 9p24 XA 11 M P EARICAL SRR
M/EF#1 SBP. DBP 2.8 &8 HIEH -

4 d1251591.d12s1654 Al d12s363 =M TR FFIQH S AEEL —HHE(BD)
ST, DB R R S E RS R E R 5 R B AT AR
ERHGIEER, SR wrait_regression FHTERA B, FTURAILAIX
=AM 8 Al R L R B AR W#AT T AR A PERR(IDT), TDT K4 R%
AR = 0 5 T ML R T 38 AN T4 (O HE

FHA TS BEY I LR 5 B S RPER Z RIRE S Bt TR,
AT R(TDT) A o g R R T BE S0, EMAEE&MR
WE, SRERNZHEBARSEEW. WE YR L 25T e A TR
R, HARKETE, LHITEMS N BEORE, REERAHHS
) R R R

B LRSEOEB O, FSEEB TR TR 3 K5
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g8, WLES, T 9 SYfdop2d KN 11 MEEEM R, BAINER
FIAFRNERE -8 BRERUSRILEFEERMIERE. BT 12 §
efiik 12p12.2 KRR K 10 ME T B AL 3 BEHH S RET - EHEF S.AGE
4.2/LODPAL K d12s1654 £ (7] SBP 7R B TESSIEM, RIS BFH =M
¥ —HHEABD) AT B d1251591. 1251654 F1 d125363 1FEFL RS A7 5 DA
#FHER. T S.AGE42/MOLD. S.A.GEA4.2/SIBPAL trait_regression 1 TDT £
RBARIRIZ 3 MLAFESRILUEEMER .

MBI LA B, BATTHRE 9 SREHK 9p24 KHAE 5 RMLEE
BHENN S B A BINEERHRIEE 12 8§64 120122 REARE 5H0L
BHEAERTFEBN BB, MERE T - HHNER, ARNE.
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I &

1. 9 5304k 9p24 KIRA B 11 Mg L2 #5475 F# AL SBP.DBP 2 [A1K
FEEMRRBELB I FERR, BRTYNEF BT ARFHEKEAR
77 o ML VK 5 A i s B A

2. BRRIEE 12 SROMK 12p12.2 KA FEH SHMESK SBP. DBP 2 |04
REEVRRMM A, ERRTEE 2 KR IR & IR 5 AL A s
B, EFHE— ST ERRIE.
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H R — R R EMERER, MENBTRE - M ERIAREANES
MERLIE, BRSRRLENERAL2ESR, MkEE. BaAhELER
HEHRERENSHAEERURER —RHE, #E— 6T ERRES
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S0t R ML 3R A% SRS M AL AR B i R % A B wiite K29 — M52
W), 19234, WeitzflE7E—SREFEEEHRATEOESE, XEXT A
MERSEURERREMARE . X TRMEREHMRELGF R L HET0
FAURAE FRobert PlattM George Pickering Bt (. PlattZETFWeitz% A
WA A A B IR £ —F (R—F5) BENGATERREERGER, i
Pickering A ABFR ML B EHAIRBIB AR R ARSI —FEENHE, ©H#
PR, R U F R A L R T FX AN AR R AR R I R I
U, HEEX AL ESAERSSETRGET . A UNARRE, BAEST .
HEH R AT 2R & S AURE AR A M RS 2 F KT BAES, W
& RAE R A 0 U 2E ABER AT & B LU B R R, S RRERS A B
ol #48K 2 50ROV A AR R

XHHFWLE0ET, FBEXS0ESD, BEE. S PEWERARBNE T KK
PERHER, R D K A KRE R T RIS HATER, 58 ANBT S & s
EHAMRERO RGP T R MR, IRTROLESN THEAERSE,
AR DN — RIS M B B K S A1 (RFLP) BB EIS —fARE S Bt
BHFTstr (MHAMTE) BB =M B TR L A ingle nucieotide
polymorphisms, SNPs), o LA SMATEBEER, HHREEBEER. A%
IR R T R, SRS, B RTR RISNPBEAT 42 B 4 B 04 BT
T TR, TR 7ER R LA G 2 B R
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HEEETAN CEURR, W RS EH AR T 2R E. &
INTRB i £ B 2 BRI TE B LA R 5 B130% —50%%, R $e & 6 T
R AR EE RN RSB, 0% B & LR RV S M B R
HER, Bk A ML RR S B R TER AT A MR AMRE, B2 6
HEMER, BEHEROTIR -BNXR, EEAE, XERREMER
B, ToFkRIGRE T B A0 e 5 . B RERNEREEIEEAN]
SR E AR A LS AR,

AL TR B — PR, B W A IR R, TRl XA AR A by S0
LIEAL, FHEFRRESMERNERRREE, MHERATESE 2E
BRI BATTURE T 00 F O I AT, % e R — A vk ]
BB EENE, ANRLERENEE, hSRRED., mOomSimmn
AR REGERRE. MARKREMERE, \4FKFITRRMEBRES
WARFRLE TS ERNRTRE. I R RS2SR 4
b

s BREERSEARS|E KR iLE

R R RGN N T SR T AL AR, (B R A& TR
AR B R AT R A M R 9 1T AR AR, ERUEM — —HEPE R R
L. X-UIRETH TEWEEARN CERRE, FARERMNERA DM
AT, AN E CERISRE. SEEMMTIE -, E4 01,
SR 1T G RS R B R BN B R AN B E R e e . |
HREEMERESD, FEEOENGI . REXER RS R
FER ML TR 7 B LRI, (I SR 1 O A SR 30 0 8 s 53 R B R B 9 4R
HT R S8, FHRAMB RSO EEERTFRER, RIG B,
HHERN RS SIM IR R, REEFBT A ESSE5E 5% 0.

ERAMIIERR, A£CERRMEI7M RS, JUT RN a4k
M H WA FRAR R T R AR, ThagsR 3 MR 2E S 80 A BRI i,
MR, B PEEMIL, DIBEE Stk R G 58k 1 T WU ok b 114 M Fe
P, M PBUCME. WX AENE, FHURMAE R AR S8 I A5

72



L HEENEEE FEHBIOEHAR BT IOAEAR  af X

A —- PR TATIN R L B R IR BT TSR (LR R AR

1.

BB R BB £ A (Glucocorticoid remediable aldosteronism
GRA): BREHMA MM (BEAREHARNRER BERE, STREKLIETH
FEA—M1 B RUBERNEER A RBERNNRSEH, HREEREEH
EHEBEEEE, TREEERRENNERARSSE. GRAVERAK
StefieR, HEIBGERRI SRR, RREE. |
RAEH S R BFE M B 1E (Apparent mineralocorticoid excess, AME) :11 B $52
EREEHE (11BHSD) N, ZERREN BRI RMEMEE.
SERYEL B HSDRZ BB RAMBIERIERS. BIHFAL, EEIS)AME
BWRRTRE T UMARKL B HSDEERER,

SERAMBEMNHME: $HhEEKEZA (Mineralcorticoid Receptor MR) 5275,
ERBRAEREFAHRRZANLAX SR LAGRERESHLIE, L
S O 300 e A P B AR AR

Liddle G&1E: St b E aManEER. yUBRMRERE, SR EREA
a1 P

GordonZi A fiE: A EROEBHELR, SHRETHERX, SWEFRE
EWBMELS . 12575 RMAKk, T2

B R IRREAE: SchusterS/E FHERUH —FKEPRA—FLEHE
WiRtesmR, BREF MY (brachydactyly), fE/*ERMIE. ZHEET
FEAL T12p11.2-12.2K 81314,

i R EE 58 35X 52 Phgamma (Peroxisome proliferator-activated receptor
gamma PPARy ) R7%E: (FHMSRIMRESMORAE, MW RABRS.
L Hem EA K REER

M 1992 4 Jeunemaitre FHE M FREKERBEFEEMERMEMR 1, JF

G 7 AL 2 A RET R SR, R FBIRAERN ZTR, M
KO RS, Z5 R RS IEMAXERE 150 2 £. B8 K3
MEETAAEE. R - nEERE -BEMNRE, TEMNERE, Toh
— Wi, PR, FUBIK. BURKFE R —BUKRZE. RERME. RE,
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ERET. 8E. BREA. BWST. ARAGE. BEAE. BRS. 2R
HH. BTEEMRERIEE Y.

LEE - OERKE-—HESRS
MmERKERAGDEE

AT AR ATk 194243, EHEAFFIEK 12kb, B85 4METH 44K
&1, REENEHE. 28 - MHRERNRIEZSMNEN, B2 HTTRERE
Ao BEREPALS A FifE B RERKZEFE. 1992 F Jeunemaitre 58 5E7E B
R LR KR T % R (R M ) i (Affected Sib-pair) 2 Bl AGT %[
M235T L& ERILEEN, BEEERSMEE AGT BR#T T XBIFHR, X
RILT174M 2 EME ERMFEY. EFENORMZEMT: —MMT 1145
91 5493 MERAMER, FH—PAHHT 69 MK 27906 MHAME, HIHAHEE
&R R AGT B M235T &M RO ENERMME R B2, XML
RAERE G I R 0L AR S B R B BB T P T s 2%, [/ — B AN A
AR —TRIF A THRPLE R 22, B4, wifERm i 8w £ R
PRI AGT 2K 235T X 174M B RE % 16, AGT HE M235T 254,
AZBCAEMEENE, HEHE)FX G-6A REHFETLEGA LM,
A T-6G FMUER, EEFRIEMHT S, RI-6A REREMIN AGT BHEHIRE,
JF ELIF) g P 2 3 SR . i i 5 B ] S Co O M 9 52 BT (NHLLBI) AT 115 A
A, ZHOREFFRE, AGT £ G-6A RES M235T £ASMEAK T ge%
% %, —MEERIURIRE AGT BB S AR M A EKEEMIRES 3, XH
KRR A ARERIKF BRI R 53R, 5080 7 386 o T 8 TR P I
EM AR ACEAR K 2928, B 90IE R BLTCIE R ML 3F A bR o BE R R K,
HA AGT-6A REHE AGT-66 HHER —& 2P, FRABRMFIKKNIBTTFL
AUBRN—BHG®T. ARCNZEELRXRIN, & Dt kA,
& TR N5 AR R R DGR T4 Re 2

HE-OERKE-BRERREHEERE.
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MERERKFH{LE (ACE) EFR: A ACE RESAELRME 17923, £ 16 5
W& FEMEALR (Insertion, D) EHLKE (Deletion, D) $&tE. MiF ACE
AKFE ACE EELHHZ W BEMAXM, AARF ACE HEA AR LKL L
DD>DI> 18, A, FX ACEERNEFN SHMIER X ROTALEES—
H.

WERKRIL B2 (ATD EE: A AT1 ZARENTRREHE 3922, EA
ATI Z AR RN B 5 FEEERE, L AlC XA LB HILEF X,
RMHMBFARIESE AT1 SAREMC S ERBEEX, A LAEE S AN
A AT1 ZARRTEERFY]. ACE K AT1 SARERZHEMTRM, FIR#E
% ACE—DD BM AT1-C SMERFRELIEENERERE. 5 T
AGT Xk ACE £HEZFHHIFRM, RN AGT~TT & ACE—DD # 545!
H-FENL SR, ESOVERXTELE 5%, dHTIERE
SHEA S BITTRE L 0 — S R B MY .

2. BWB FHRIEBREHENRS
a~Adducin ZEH ( ADDI)

Adducin R A ERM—HES, UZRE&Q. B)TIUE K(eapp)i
f74E, Adducin AT DLW IR [ Na*-K* ATP BSRUISHE . 43 a-adducin(ADDI)
R EA T AL 4 SH6M4 4p163, LK 85kb,iH 17 MEEFH 16 ARG
THIK. 9t B-adducin FE T AT A 2 GRBk 2p13-14, 1 13 A ETFH
12 MHE AR

Adducin 2[5 52 [R] # MLH H0K FR 08 B RE T3 35, 200K 22 g i T A B
(MHS)U#F 5T, &I o-adducin 3 316 MEEMERTHE T-A RENE 460
UREMTEFHEE G-TRE D, WIS+ R o-adducin, P-adducin K75
T KA LR 50% LA K 2 d ik K BRI E AR MERI S . Adducin B R
RN LGE BN Na*-K*-ATP BE7E40 B F i 300 o B s ME PO (R A R B
D =T

Adducin R N5 K3 ADD1 2 Glyd60Trp S AR ALEELEK R E
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RS A S R R REERE, TR KB FUE 2 EB 2 T #8# ADD1
E IR Glyd60Trp %7k 7] i i FE 5 5Bk %2734, 1 38 B [ 0 O LSRR 1 0 R
fENA LS E5H “FKERET " TEF#) HyperGEN FFFiiRiE ADD1 #
B 460Trp &AW ECRMBAFE S AT UGN 50% —70% ) w L R B8R
MZEZE., BEF AR HH= AR, XREREME 4.2 %,

ADD1 F[E, #ihR “Hustaih” fHRERE. RIEESHAR
1 460Trp RAF M F AR EE R, FEMNFRMEEEHEER T ER S
3, [RIEEh £ S B R AR KB T IER & 7. H & Ohasama IR,
fe4F AP ADD1 E A Gly460Trp &M 518 FR Bl [E43% 8, 460Trp 414
TEFEEAGRBNRTERRLE, PINERETEEFEE &, BLNE
SEEHE AR AT LB P,

Adducin BREEREGMERCR, WFEEWERNER, HENERER
WMEABPEEZL, EMEXREA. D&, BEME XA SRR ZHEN
SE IR P42, ok B E e L M th s 2 B ADD1 2 5 # i
JEARZE 4,

EILSE Adducin ZEFFIAMERRR, EREES, F AT,

3F ERERENERREE

G-EA B3WHANLER (GNB3): B — W LIRZ A —C— BB RERBUE/ LA A
EPRIAKRTRIENER, ¢ BEOWHTN a- H Tk, REY
AL NS S Na+ S A R S H TS B . RTEG-F A B 3T M MEREMTA
K125 %E 412013, HREKMEEI0A BT NFECRTES, CRITHREHT
5 R AR, EixESPTHE R R MRS FHONES &
SRR BTN SR AR, (589 10 AE72 (8498620 SRR
%, LB EHYIONBS HMIEE167~197 MEEMEL T %, HRNGNB3
G S SERT B NS, F8Na +/ H+ XBEHRE . Siffert B A TCCL
G ERE, HATTASSRCTHRAERNEE RS IERER A &579% #38%
45, R EMER LRI RN RETEMERE, LTS EEE 50
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% BEMIERHLES. FHLE R EREEE—F, TFFRIIGNB3ER fifiLE )5
RABHFEBEMEEARER, TRMBEARY, S25STHREMEERRK, &
MBBABLIN25%, WHABLNR50%, TEFEERERAFRSTHHEEMEL
280% . 825TEAMBIMEARBKMES RFRAIMBAETE, WX TE
A B % E B AR AR R 825 TIR B LR KB, BT SEmEH
Koh, —EBFILRIGNB3 C825TH AR E M & BRI BI KRFERE(LE
KB B, FHRAATEUERRLEZH RN REZREXERD, HFaeE
s B a2 EIREBE RN RN,

=. 2EREEHERLERBEEHRFHNA:

SREHAKERCERAT SR ENER R MEEEEE, @idt
WGt T W E NS M EEFRERE SR E O RAES, BEE
B YR RAE RS, iR AR MR AT e e v i e et
WHEE . EE L, HERKENBTERRNEREM, HEBEERE
MHE B EEE R RERRE, #— P 2R R EEN RN,

AT REEHTRHE DNA 28R EHE 328 (O RETATBHFBRKES S
¥ (RFLP); () BEREFALEEA, FHERLTET PCR FERIINERHER
HE (STR): (3) BETEREAN (SNP), £ DNAJFHIHENERNE. B
B AR STR, /A L& DNA, XRBEirERERHES (445~10 H).
ST GERENERA). EEELSMEMAGE. HTE Mendel St B HHREM
. B PCRY MBS A, CHIENETEMNERMERMATRE. B, HE
i AR L APERTFP.L (CEPHD F1# E Y Marshfield B3RO0 MNAAT
HARAN) STR B, &€& 9000 £~ STR, E&NS 8000 £/ STR. %
KECITRH STR MRERKE, SRHEALY PCR £AFIARI AR KB
B DNA 5|9, RFRLS| Wit PCR 18, Ho ¥ F i L E R RS
Mk, KA ZERIRE (Genescan) FEE DA (Genotyper) ¥fF, vk
FRETERIZ RGBT, PR RA T3 % fr R,

M BRERA (ASP) B AT 2 R4 HHE 008 IR 5 B a8y
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. EERATSHBEOERBEAAN, JHAKLUTER (0 20cM) 471
IEHHTIARE, BESMEBAEREE (T=1) MiRcXKRHEFEEN
Mg (EAFFEFN 10cM BERFEMED) #—0RE. NEREEEHRE
FRPIREFRE A 20cM HER A FHEE 10cM B 40cM I bR B AT .

EER, BAHARERETMNBRZE, B=dEESHMRE —SNP X
SRR T AR S KT . REGEREKY B MTRERT RN DNA
I EEM, EABPRREHRNT 1%, BXN SNP. A2 DNA FHIERY
90%FMA SNP. LARTALMET, FEARERETE 1000 MEHEE 1 ML
i) SNP, {EBLEMEFSIRB, SNP L AVERNET SHFETHEHRAF. SNP
LA T HRMAESU T AR M BR LR E L. SNP BB KMo, AL
ELAER AR B R L R T B R B B 1 SNP, A TR i AR i b .
EHEENMFREEN, SNP Xl FER febric ke frkmBER. SHEZ M8
R PR TEEREE, £k SNP B TES, MHEES, oA
L mAERE. FIEEHE, 7 700~900 1 SNP ERFEE 5 BRTH TENAAHY
) 300~400 MU TR AAEE BRI S, HEWETERESBE.
ifi 4 SRR F 1500~3000 4~ SNP {E434#, SR BMR T H el AR TR,

BENESEREEHESOEHATRE TSR, —RmE R
MHERRER, BEXETERG IR 32,

0. RrERR

R e B R HR BE R R e L T R R R AR R AR Y — R A B
R o T X0 8 LR IX S 2 B R R A BT A R, SR B @ R ) % T
A EE R RNEER 2 —. AR RN IR S T A
O HREMESDTEHR: QRER%E, ORIRE. OFERmILEG AT RIER,
GEXESTfi; ©5/mMENRHNERTERXR; ORI Rt
M @AWEESE, SETIHEEN T, gERLESEERBTTER
BP0 BRESKE LRI R AR RN, ERE L5 HIMTE
HEX YRR B 4 Al i 2%
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B R DL e [ BT R Lo oft R AT s B BB 7 30, AR R tR
PRIX L o ] R Yt e L P A AR RO T . R AESK, LN S RLE A R R
MFRAFRASP R, REROEYRRFRRMLE, 2EEEFK
WEHER S FFE RER AR P RIRR, In FEAIEEE S R T
2[5 B8 £ AE(GRA). Liddle SZEE(RYEBRE ML), HERERLSEN
Bilginturan £3&1E% .

HERERIE R R E T8 A 40 R AR R A el
AE R e i — S R 2. Williams %5 7 B3R i shguRdh g “3E
WHE” ( non-modulation) XMRA!, FARE K LB &K T 1T ARNE S X 8 E R
S REMRERNER. BRORNHARMZRYS AGT #£KH M235T EHF
% R SER. HHREREEEARETXY . REBEERNES S
Hh A R I PR AR 5%, 2 X 53 A7, AT Bt R — A B T SR I P S Y (K o )
KA BHEWREN G LR RSB R A XM e & 2. Connell
% O RBEEARE C3MT 2XFHRILE, FHRERBEF BRUEHE
*o MX—HEHESEHEEWE LR 1018 BAeER, WAHSIENEEERES
B AR AL MR R BOCHMCRAE & LR A RS A3, B NUE T B E R
M RIEE RN, FBUX—REEEE & KR4,

PLEMREER ., SEFEHARLUR P R RE BT R B 5 /il B 5 E# R
HH FRASERE R V. FERILERSE SN R RS R T —E Mg, B8R
Al EE AR R, BLERE W RAATENR. SRR &K
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