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Abstract

A case-control study was conducted to investigate the association between gout
and single-nucleotide polymorphisms of hUART1 gene and environmental factors,
the relationship of age onset of gouty patient and their related factors. The study
comprised 183 subjects (112 cases and 71 controls) with 48% aborigines and 52%
non-aborigines who lived at Ho-Pin area of Taichung County during January 2005
through November 2006.Blood samples from our participators were collected, and
were used to analyzed biochemical indicators.The hURAT1 genotypes in exonl
C258T and exon2 C426T were performed by the PCR-restriction fragment length
polymorphism assay. To confirm the genotyping results, selected PCR-amplified DNA

samples were examined by DNA sequencing.

Our results revealed that gouty paitients had higher proportions in male and
single. Adjusting for age and gender effects, the mean uric acid level of 9.1mg/dL of
aboriginal gouty patients was higher than 7.1 mg/dL in non-aboriginal subjects. In
addition, after the adjustment for age ,gender and race , gouty paitients had higher
serum uric acid (8.2 vs. 5.8 mg/dl),creatinene levels (1.1 vs.0.9 mg/dl), and also had
higher proportions of hypertension(35.7 vs 2.8 %) and hyperlipidemia(15.2 vs 0.0 %)
than controls.The hURAT1 C258T and C426T genotypes were associated with gout
occurencesignificantly. Multiple logistic regression analysis also showed that the
258T carriers (CT/TT) were significantly associated with a decreased risk for gout
(OR=0.21; 95% CI=0.07-0.60), and C426T TT genotype carriers was significantly
associated with an increased risk of gout development (OR=3.70; 95% CI= 1.31 -

10.43) .

Among our gouty paients who have pain attacked, the mean uric acid (8.6 vs 7.2
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mg/dL) and triglyceride (187.2 vs 130.0 mg/dL) were higher than those who have
never been attacked.The event-history analysis through log-rank test showed that
gender, age, race, alcohol drinking ,and hypertension were significant factors of age
onset of our gouty subjects. Moreover, Cox’s proportional hazards model showed that
our aboriginal subjects had a higher risk for gout pain attack compared to

non-aboriginal subjects (HR=2.42 > 95%CI:1.47-3.98),after adjusting for confounding.

This study suggested that the C258T and C426T polymorphsims of hURAT1
could be used as markers of genetic susceptibility for gout. Male and aboriginal

people would experience a early onset of gout pain attack.

Keywords: gout, human urate transporter 1(hURAT1), aborigine, gouty pain attack,

comorbidities
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poo AFT A FA @ 0 %4 Graessler % 4 ' 5 ¢ 151 3 (primer) B 7 11 F
& pe4a4) & Ji(polymerase chain reaction » PCR)#-% 3 i &3 4 e 8% %2 DNA
T EAW F I UFIpF S B E R S ] 12 (restriction fragment length
polymorphism > RFLP)* j# k&7 AF| A engde o @ 5 7 £ 8- HARAFA L
1755 % o KA 3E DNA 3 o et 1> 32 3 P x4 424 o & (Mission Biotech

Co., Ltd)i& {7 & F] 48 = 5 1 (T(*fH4kT ) o

A. Exon 1 C258T (rs3825016)
(1) primer & 7|
forward: 5’-CCT CAC GCG GCC TCA GGG CCCAGTT -3’

reverse : 5’-GGG TCC CTC CCA GGA CTG GACCTT T -3°

(2) PCR F fiie e

a. DNA template (50 ng/uL) 1.5 pL

b. 10X ProTaq Buffer 25 uL
c. 2 ¥ 1y =Bk (2.5 mM) 25 uL
d. primer (10uM) %205 uL

e. ProTaq polymerase (2 unit/pl) (Pro Tech) 0.5 uL

£ B3 804 123 B E 46k (ddH,0)fe B & 25uL

13



(3)PCR ¥ fis#

#-PCR F ik fie 8 452 18 > % 0 #fad (hot start)en™ 38 » R & s
FEWE R DIE 90°CHs » #pe ¥ 40250 PCR & iR » » T 11 94°C
dv# S o 4a ¢ DNA BRI 3L 8 (73 ¥ 14 (pre-denature step) » £ % 14 B
8 94°C s 4% 30 451 DNA % -4 A #t(denaturing) » £ 12 707 s 1 A
4518 51 5 &2 H R ficr (Fe ¥4k & (annealing){s > & L BB R AL 72C:&
7 £ F Ji(extension)40 §jod 94°C 40 §ycnig 2 1 72°C40 §y et £ F i
(extension) 2 — FH F i » £ £A4F:8 7 35 P F R - s T2CH &
FuhF 6 Asmis 1 4CH B %3 o A2 1724 base pairs(bp) PCR A
B ,%%’J‘l 2% 5.1t ¢ 4z (EtBr)4 ¢ =3 75 ¥ (agarose gel) a4+ 100V 2A

AT A o
(4) RFLP (BstS T)

#-PCR = 2 #1743 (1724 bp & 7| & 47 B~ 11 5uL { » iz & NE buffer-D
0.6uL £ BSA 0.1uL » e » 0.3uL(% 3 units) BsrS | "Lz % » 1153 F
(s chE A KL B X A4 5 10pL 7 RFLP £ fiip  f #-ic B % ¢h RFLP
F R~ 65C-Rig e 31> HE 2 2F o Bid 2% g i

T Far s b ET AR > B A2 D BdeT BT o

14



700 bp
500 bp

200 bp
100 bp

I

lanel: CC type (20bp > 223bp - 464bp > 17bp)

lane2: CT type (20bp > 223bp > 464bp > 687bp » 17bp)
lane3: TT type (20bp > 687bp » 17bp)

lane4: negative control (NTC)

lane5: 100 bp ladder marker

hURAT1 exonl # SNP C258T - f5d "24]f% % (BsrS 1) 215 & 2
20bp » 223bp » 464bp > 17bp # 2% 5 CC % F4» @ A 4 20bp » 223bp -

464bp > 687bp » 17bp % fi% 5 CT A F31 2 %4 4 20bp > 687bp > 17bp

H Rl s TT A -

B. Exon 2 C426T (rs11231825)
(1) primer & 7]
forward: 5’-CCA ACC TCC TGA GCT CAG CCT CC -3’

reverse : 5’-CCA GTC GGC CAG GGT CCT AGG AGA GC -3’

(2) PCR F ik epe ¥
a. DNA template (50 ng/uL) 20 pL

15



b. 10X ProTaq Buffer 25 pL
c. 23 PH =B 2.5mM) 2.5 uL
d. primer (10uM) 205 uL
e. ProTaq polymerase (2 unit/pl) (Pro Tech) 0.5 uL

£ B3 BAF 18 F R 46K (ddH,0)fe § & 2500

(3) PCR ¥ Jis 2

#-PCR F ife B 42 18 » e en> 38> FREFEF BHE
BRIIE90CH » #fe 4502500 PCR & Bigc » » 1020 94 CH4c £ 5 &
48 > & DNA U T2 T £ % m » 3 k> F 03 94C a4 30 4
@ DNA B i A 3t £ 77 69°C A 40 4) 8 515 27 H 9 e (v e 4440
i TRBBRAKLL T2CEFLELF B30F) o d 94T 30 g i
32 72C30feE £ F > fLs cyclel» £ £4F:8 (7 5 st ehcyclel o &%
£ i&Jp cycle] S #p 3% > e B HAL & R R = 66C 0 = 5 cycle Il

TP EAFRF 25 K eyclelle B f5 1 T2CGFTUERF 6 A48 0 1 4T

W

AR o A3 e 214bpPCR A4 B E JE 1 2% it o g R ¢ e oy

B EE 100V 2A & 7 T A A 5 ~ 2T o
(4) RFLP (Nla III)

# PCR = j2 “74F# chrexon2 214 bp B 7| A& 4 » Bl Sl 16 0 4e »
NE buffer-4 0.6pL £2 BSA 0.1uL > & 4e » 0.3uL(% 3 units)=7 Nla III *T4|f%
F 0 MR RS OEg R R R BB S 10uL shRFLP & ik o £ #fe k
¥ RFLP F it » 37°CRisH ™ 30 pF > B H 2 >F o Btsf|»

8% polyacrylamide gels i& {7 & & 4 $7(90V, S00mA, 63min) » ¥ 12 8.1t ¢ 4z_

16



PRRG 0 BNEET RARE 0 LA S Y BT WA o

150 bp

125bp <«— -

75bp <— —» 76bp
— 62bp

50bp <—

25bp

lanel: 25 bp ladder marker

lane2: negative control (NTC)

lane3: CC type (138bp > 76bp)

lane4: CT type (138bp > 76bp > 62bp > 14bp)
lane5: TT type (138bp > 62bp > 14bp)

hURAT]1 exon2 # SNP C426T> 5 d T4 % (Nla 111)*» 2] 14 & #
bp & 76 bp * F 4 & CC A FA - @ &2 138bp » 76bp - 62bp » 14bp *

ﬁi—*ﬁ = CT3] - #42 138bp > 62bp - 14bp—'ﬁﬁ'l‘—*‘]fi?:~ TT 4] -

$oE s Fh BRI E
EAKATL P o fER N RE LI B Gud b RS MR $0 b
BREEXAWEG=ZBY P a2 L BABEFEHE L8 1R BER

BoER B o - BT S b R THORKBREMT LR

PRFHEEE AR BEERS EF AP ANTHRE B R EF RO

17



AAATERR TR DL e B o n] 28 A% S T AR SR
7 1 F

oo R R mEE b F PSS AR b F T AR TR

FaLENes  BABEX=ZB PV A2 HEMEF o I 27 R
BRenguppkins 1 ¥ 2 Ao oI Mg b £ F Ik ehE B R TR N

S02 Al T e

ErrF AL B~ 72 18 0 1 Microsoft Office Excel 2003 i {7 3 cigt » &2

K0 B AFd 530 SAS/PC 9.0 4RiE {7 Fo e 45 o

SO RG] S fEEE AN T FTOR AR R R SsF
;% B2 Student’s ttest 1 E + 3 g E;(xztest)éf?/w\ﬁ o f AT w0 R
* i & Bt ¥_(goodness of fit test) k #& T_ & F| 3| e # . F 1 £ w6 8 T §F
(Hardy-Weinberg Equilibrium) ¢ 7X@ » & f|* 5 B {Esre §f (logistic regression)4%
HER R A -‘])%év’wffl B FIF o AT P %%’E’ log-rank test ™2 % Willcoxon test
F AR L H Cp bl R K A=k 7 TR s A ot B
*% - 7] (Cox’s proportional harzards model):i& {7 22 J§ b 4= =x J% % 17 & & 4p B 7]+

2 45 e

18



B E s RA s REE R
-~ EH
(1) DNA extraction
1. 1X RBC lysis buffer
2. GenoMaker reagent
3. Choloform
4. Isopropanol
5. RNase cocktail
6. Ethanol precipitate buffer
7. 99% Ethanol
8. TE buffer
(2)PCR-RFLP
1. Agarose(Bio-M Bioscience ; Promega, USA)
2. Ethidium Bromide (Amresco)

3.2.5mM 2 § 173 = B4k (dNTP) (Yeastern Biotech,Taiwan)

A

. 10uM % & 31 = (Primer) (Mission Biotech,Taiwan)

9]

F & fi#=(Taq) (Protech)

6. 10X X & p= & b=/ (Protech)

~

. BsrS I restriction enzyme (Promega, USA)

8. Nla III restriction enzyme (BioLab, New England)

9. BSA(bovine serum albumin) (Promega, USA ; BioLab, New England)
10. 100bp Ladder (Protech)

11. 25bp Ladder (Promega, USA)

12. 1X & 5X TBE buffer (Amresco)

13. 40% Polyacrylamide (BIO-RAD)

19



Ji

14. 10% Ammonium Persulfate (APS) (AMRESCO)
15. TEMED (AMRESCO)

16. 6X Loading Dye (Protech ; Promega, USA)

/

@ RE

1.4C 7k

2.-20C & -85°C k%

3. [5if -k i # (FIRSTEK)

4. ® & ps 5 st (EPPENDORF)
5. 'k T § A% (GENEPURE)

6. & = ;7 A (BIO-RAD)

7. 472 DCS260 ¥ ¢ An & &
8. W F s 1Tt

A

10. “+# (YIH DER)

9.

&

11. % # 4% A %k B & (BECKMAN > DU-500)

RS

1. z&d ¢

2. Pipett

3. Tip (10ul ~ 250ul ~ 1000ul )
4. #%F ¥ (3ml)

MR A g (1.5ml)

9]

. 3w g (15cc > 50cc)

6

7. 8-strip (200ul )

8. '&4r (100ml ~ 1000ml )
9

. £ % (50ml~ 100ml)

10. % "8 %

20



3
)
s
4k
*=

B - WA b AR MBI 2 g

(- AAATE LR )

EEERSBFEAAR BAAA TR TR b LFTIHEHS 562
FRoOERBRERG STS oA KL HFART L %‘U;L,Ea(p=0.584)°iﬁﬂ\:’téﬁp
THEY o FIAR R EHET B R 5)(58.0%) 0 @ 3R AR (55.2%) 11 & b
LR CEF(62.8%)7 ~ F EAPF AR R o KT ARAZFE LR D BEER R B
ZEAFEAG DL B IR ETA R L E A EE L b

Kb EFES PR E S FRF G 5] (30.3% vs. 14.8% > p=0.024) -
(Z) RRARM AL (%)

Bl fEEEEE EE LR R B HRES BB DRRIER (82
vs. 5.8 mg/dL > p<0.001) - % »“f& fH(creatinine) 4 F.& (1.1 vs. 0.9 mg/dL >
p<0.001) > ¥ * % § (BUN)k & % = e  #3(TG) ~ ¥ 4 ¥ £ 4 #i(Body Mass

Index, BMI) » & kb ,&Jﬂ"&é FIRBAOTIHDERE S BAF P LB AKF o

AT ZAR BT o 7 RIRERS EPF(-CT)RAERF SR g > 2i5d JE
LB LR EAL A B SRS RS R b 2 BRI R EF APH o £ RS
bR B R ERRTFONHRE LN B LR DA DERR

B b MR E 5 2)(p=0.010) » fe {THFR G b B THILEP A BF o
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(=)~ 7 b 4P B 2 % J5 & (comorbid diseases)(# = )

GRRA oAb A2 B SEFN R b T FRE% R
AR R SRR R R 0 FREY o b fod L B2k o A
FoobA b BYY A bR RE R LS N3 5 (35.7% vs. 2.8% > p<0.001) > % 7
BB AN GEHE Y LR L 5B F(51.2% vs. 2.0% > p<0.001) ¢« @ H i Gk
&%%%%‘ﬁ&‘ﬁ%ﬁ~wﬁ\?%ﬁ%#$i%ﬁ’i&&%ﬁﬁﬂ?ﬁ
BoARZ MBI % o p2b R G RHEY o b o0 (p=0.028)11 2 F £ Fag
(p<0.001)2 [ ¢rj FREF0Ap b o Fot o b &2 £ prp 2 MIH{ET i § "L F B

i B A G AR
(%)~ hURATI 3 - ¥ 5 4 71 5 2IH28 b 2 bi(dz)

A A 444 hURATT AL %20 % 258 11 2 5 426 chfr e » v d 77 2 )%
FReE(cytosine) & 5 = % £ )53 “J]lvﬁlm\(thymme) gH - % i H A %] % A M (single
nucleotide polymorphism > SNP) - ##8m < > & & SNPs ek # A fe > b 2225
Rh %325 FRFEOD P> C258T AF] 7 AR b %342 F 3 kb F A
C ¥ AT (258 CCtype) b~ » @ i - ik b 2T
allele)¥t @ 2 ¥] (CT/TT > 258T carrier) # & %(60.0%) ; 7 C426T chk 74|~
LR REY I E A LG AR R e R T 426 TT type) 5 § He -
AT LB RALAEFSR R L F 1 5 258Callele 11 2 4267T allele
i gk et b o 3 30A % SNPs & B $F 34 chig % b0 258 CC type + 426 TT type
WRAEARE B FEARRE FC B I AT LA T LD (726%

v8.40.0%) -

IR AREEY C ATFAGMEF L B RS R LR EFH AP L 0 £ SNPs

PR b 2o BEERMEEC A RE F oA i ) EERE K 4734 hURAT1 A F]2. C258T £ C426T
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WHR b GO F AR

(Z)~f1* GiEerie (74554 hURATI H - P A7) 5 A8 b 3 4 2 B

B4 (4.7)

457 & hURATI A %2 8 - P pe A 7] 5 A8 q b 2 B enfp b4 > 1%
P REQMESEFREAI WS- o TRELAR B LR
(OR=5.19 » 95% CI: 1.86-14.53) > @ B G X *%#H P 5 2L R G X 16.32 £ (95% CI:
229-17.42); % 5 B K % 2% i B K fe A B 0% Kot 5 4117(95% CIL
4.18-405.53) » #x @ » hURAT1 £ #%]# SNPs (C258T ¥ C426T) £ J b % /,?GL i

A3 LE Ap B o

F#-SNPs & BEE » st = ¢ TR FERARF FFS 1800 5 258 B Y
fed o 20§ - B T 8 A FH (CT/TT » 258T carrier)it + 4 § I 73 C 478
2 F1% (258 CC type)fie & 4 B e7% 3 v % 0.21(95% CI: 0.07-0.60) » F] @ = 7 5
A258T $Hin A Tl AR B ADEEEY o pteb s N 426 BRI H RN
BRERAED FHETFIF L0 0 F F B AT His K F](426 TT type)s747 1 #F % &
Frotd G - Bt CEB A FIH (CC/CT » 426C carrier) » § L F 7% 8 § fe

B b (OR=3.70 > 95% CI: 1.31-10.43) -

d 20 258T 2 426C ¥ A 513 f & W ¥R B3 2 5 FHF OREEY
Flb s BAFIA RS £ HIE  ABEFRFITL 0 F 5 258T & 426C
B £ BFEELIET (e - OR=0.21 2 95% CL:0.07-0.63) - i&— 4 ¥
Fdst A A SNPs 225 b3 4 en 3 8% 5 AN T ¢ 0 0 258T & F F 426C
ST E 4G R A e 2k A 258T 5 K e pF S 426 TT A& F13) 4 (OR=1.32- 95%
CL:0.03-60.42) 72 2 258 CC & F] & I p % 426C 44 ¥ % (OR=4.60  95% CI:

0.54-39.59) % A FIE e bR h 2 FApM 2T 2 BgF > & 5258 CC A 73]
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RS 4260 TT3W Hehie 69 > e Bof b 25 5 QI8 F 3 5 20 A0 e it

% (OR=4.92 » 95% CI: 1.61-15.05)

- ENE % A7 R R R IT R AR M TS 2453

NS MPBEIR R 2 AF 0 AW F BT T B ST AR

AATGRER 2 AR FE82 ApH T3 > RGP 727825 o
()RR RBEFEREZ A CELT (22)

KR opREARFEREE AT F2 MRS » 7 RET T .@_,ﬁ&;fﬁa&
W SRR T 66.7% » A ¥ Fed Tk 37.5%(p=0.005); %@ - T
AR AEER L F LR o B BRSPS FAEEY o RAR S Bt b
(68.0%) » FE ~ 5+ fuh ¥ 5 (FATEREY LFF A EX b 60% 0 LT 4
oz EE WM E S KT AR GEEOY R N ALY BARBENA E R

IR B E M
()~ R s R B AT R RIS % 2 A MR -1)

é“ﬁ%@%ﬁﬁﬁﬁ%%%ﬁ@ﬁﬁ&&ﬁiﬂ@ﬁ%ﬂ%%’“ﬁﬁ
FHF L WG TREEL Rk R FR B A Y F T2 (8.640.2 vs.
72404, p=0.002) - @ = e H 4 fp ik Rl Rl % o F G (TR F TG
187.2mg/dL » * ¥ % 7% 3 1300 mg/dL > & ¥ 2 B p|ss + HF L 2
(p=0.019) = X @ » HApehd 34 (“ g ip| > oy e fF o F § o~y RS A
(v-GT) ~ fc 4k ~ 456 11 2 BMI> 8 (04 (PR @ T30y 0 A g4 558 @

ERCASIN 4 R Y S
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(2)~ i b o 58 Tot 82 2 ik 2 M T2 2 )

THEHARF CREE L pRLFLT LG AN 222§ 0B

d kR TREI BT R R R b T GRB)2 M T

()~ R b &3 (T 5 22 hURATI 2 513 4 # 2 BB = 3)

4423 7 > hURATI &7 54| HER b 4 (SR G2 Fanbmi » © 4

Bt R EARM o
(I)‘ﬁ}ilﬂ'ﬁfg}kﬁf”:iﬁfa”%f%ﬁﬂ:7 lq_/r',gv\*ﬁ.(z\_)

AR R i X R A TEME B 0§ TR R R AR TR
#ERNERA AR B IFR R %.—‘QEJ'J Censor % 4x . 14 €, Jetk Pz Ed k 4
AR R R F AR R R TR SRR B Rt T PORERF S AL
(51.5+2.1 g vs. 59.5£2.4 #; log-rank test p=0.016 , Wilcoxon test p=0.018) > @ &
ARAEHEP W ZER AKX EFETHE S 12 #4 i57(50.0£1.9 & vs. 62.0£2.5 #%;
log-rank test p=0.016, Wilcoxon test p =0.018) » Flpt %L £ » &4~ =0 & 7 8

FTEST FRFDPEL -

M2 hURATI A 5 Al g 4 5 E a2 B> 5 258 BE - Pm
AR5 AL F 4 R BT $s AR % (CT/TT 258 T carrier) » & % 426 ¢
7 AR CHBAFTEF(CC/CT > 426 C carrier) s 7 #aL (T2 2 % 4k
Fole AP AEEF AR b A AR R R TEELT BT IR G M (log-rank test
p=0.001,Wilcoxon test p< 0.001)> 7 4 iF ) 1§ % ¥ T 394 S0 g (T E£ & 5 50.7+2.3
Feoodm A G OEAEY I EFEN G APERELA 2 R b R R T A(58.1 £
22 f) e
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I KpEIne o FEd FRE AR () T R R TR E R
n PR EEA R FITES AEDA R FARM o R AR R
EUHEE B R BRRT M2 ST Bk RSB B R R

A d R R R E TG o

()~ FI* Cox’s Proportional Hazard Regression % 4 177 b & 4 4" = kb

R E rEEE G ¢ (survival) 2 48 FF (2 )

F1# Cox = it vt & # %% H-38 ( proportional hazard model)i& (7 8 % & cfF
Fis o FORREEFITER TS 0 5 8 E A Y Model 1~3):F % 0 3 Model 1
P AAEHEE TS AR ESERT > R AR ER A EHEF BB Dk
e A 24 R R R ORF (F(HR=1.70 ,p=0.037) - 2. H & L 17+ 2R/ b & F & (7%

ERE SN T L E Y. SR S S ERIES £ U

Model 2 £ Model3 * #”ﬁ? VR RABIOREAL > T LR fE

A AR TR T
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=S = > ] 2)
I ® 3

R iR S I

AL R 478% Y 90.7%5 § ) ARG
522% A 3t H B A E LR - A e kg my OO e m Ay
e B2 R BERBEFSH BTG > w0 ik SO 1500 4 o gy
BEER R R, T PR RET RO SRR BFRETEERE 9]
mg/dL » #2E R A A F R %Jﬁ 7.1 mg/dL 2 &£ F 113% 5 o FRpLER G AL R PR
%> Chang % * P 2u i 7 it Bk B F S dedF Y R0 2 Bl TR

FEATR o

B’bﬁjﬁﬁl—g Vup P OVUEL (NS A P ;ﬁ‘%’w L T OREYE s Tt A By F 7 v
SRR A T T S A TR kg e AT Y R b R RO
REHFF 2R b —‘F%’ v A d PR B € 3 4 T % B(renal failure) & 2 i

b% BERBEZRRETREFOMBE R e RS R

j\lﬂ)’i";ﬁﬁ{, » N ZE; fL%{E%I%?’iE@LFS [ r’gﬂ_@ﬁ_}?_}_ﬁa[g I -Lﬁ?”ﬁ &F,—
FARM o R O EHEY & XARBET 4o 4p M > Chou ¥ Lai ¢ 1998 & fr — 5%
@%ﬁmpiu%ﬁ%ﬁ%@ﬁﬁﬁbﬁ@,A%mﬂ&@%ﬁ&ﬁsi@ﬁw

PER(RAXNEZ2ERAA)E Gk 25 B2

m

T ARE O BHY TN AL
Berfdls T4 8 > LI % 5 34 £ 4 i Bella Coola ¥ % > 3%3 % 2b
HA%E § FRAANERRFOFLBREFS T 7 B Rin- BER
BRFF B afag o AMETEREEFR TEZ L RPN AEME LR AR R

HYOLHAR ARG FHEF MM

27



N
~

Iy

 hURAT1 £ %185 b 2_4p M 12

poav e peid 255 B4 P % & F 4 RNACRNA) S/ » &% 1) hURATI
PR T G FP A B E R 0 ar sy 0 L
7 41 hURAT1 A Fleh® R > @ S R 57 28 BE R E 0 > a5l g MR
s g ey 4 37100006 & Graessler # 4 AT R 0 B AR 4k EHS
hURAT] # F]2. -788T>A ~ C258T ~ C426T ¥ — i 3 fik 5 2| 1187 F o2 Fj ik et je
ot PR e - RE S REEAEAD S A TR Y (BEFEN) g ER
W EASIFERR AFDADL o B FARR o AT E IR SNP C258T &5
b2 BFEG FRFOPUMIE T2 BRRTEDFTYL 5 FAF S T 5

258T $ti 3 #14 £ § %3k e e(OR=0.21) -

P A RE o 4 ¢ 0 C258T A #1521 CC ~ CT ~ TT 4 5 4 % 3
72.5% ~ 27.5% ~ 0.0% > o S HF§ $ % 5 RPRE R P RS R R 0
HAE AR PAIE 0 % 0 FlA kBB C258T 22 Rpkik B PB IR M e 2
A FIAE S 4 B A B % 4P 10(65.2% ~ 29.7% ~ 5.1%) 0 R A AT L ¥ % B

Fefat ¥ & E 0 FU T o C258T &4 b 42f 40 -

@ hURAT1 #k %12 SNP C426T £ 4L W B v & 4 2 FRpedtw SR 29 > i d
FHFF AT ZFAFAGE CCCTTT chT 3o F & A 5 7.3% ~ 6.7%
TR 6.3% 0 Bpom DURPREE R GEA EREF T $8 A T B e F R

o AFFY 4 T hURATL C426T o F134) A % > TT A T4 AR b PR & ¢

F705% 8 AAFEFEFFEG 3TORTEEEAAFR BRI H %

-

% hURATI1 £ 7] C426T A % 45 % (4.4% ~ 33.1% ~ 62.4%) 82 21 15, B & 4c % 4

~=t
I

AR frive LIAp Rk AEH BT o
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* MR SRS N R e o

\H

P AT AR LF SRR R aAET Y
WA AR R R L SRR (N ER R § g
BT FREER B RS 7 R e %G R A R E i

g% 4 FENH R RHEE T LR L L 0T

i

AT ER R AN 2R LA T 4 0F (FEE (50.0£1.9 vs. 60.0 £2.5

21 4a 2

}g“)—)ﬁ &‘E%iﬁ s R EEH &«Eﬁ-)%'@"jh_}};y AR ¥%2F - 2002 & BF > gﬂ-,‘i o~
PRAG BFRG r T gty o FIRUF BEL A R AL RE S 4 (TR
ERAXNES 191 #84 c AXFFTHFR * o P TEEPpEHKRYT Yot

# 4 5 i34 2% ® Harrold % De Souza % 4 49:1%'5"‘ BEApiu e

Choi £ Curhan” 9% 5 % 1> JFpE[ pa R bRl S Fia € I Wia)l ek 2

BREERTHEOIAMN ATV 6T RIPEERELAR Ol

Lyu % % m/ﬁam |4 RFZE P Yz j&ﬁﬂi‘%\‘é—‘?‘;%@iiﬁ,aéy’[;ﬁﬁqﬂa BER R &AL
B F T BB F A o ORI R T GRS ] % T 0 Bl ek g Bl
uap\l’ﬂr/}mﬁ@ +;$"Lr‘a/gm779’zilg‘3“'gﬂ/ﬁ , ]-‘ ﬁ/?”"}lf‘;f‘l(,’&«’

Renfd 7 B o

RS R AR (R ET M PES s R — A AR
RGP TS AR R SR A R R P T ERATA S 2 2 T (E
FIRACEY AR R TR G P AE(51.5 vs. 68.0 )Tt AUFP AR
e F SRR Do IWRARNEHEG 14 RehLE(S Y 5 489 7 503
Ao Lai 4 %ns 2R LA EH L2 GFY FH"T‘LQ FOREEE B el o
fﬁwpfﬁJ#r?@nR%wkwmﬁﬁéﬁﬁﬁmﬂﬂ$%ﬁiﬁ”%'

FRERB L LBERH FF % A8 EIRF kb R
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AFTY 5 S #F S i 7 hURATIL A 71205 b 2 48 B 1487 T > % L hURATI
A Fl2. C258T ¢ CA26T ¥ - Py fh® 5 31 v v 5 b Ropsenid Bip4%

(markers) °
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258 T 47 /258 CC

426 TT/426 C #% %

258 T #h# 4+426 C 4 /% #
258 T ## ¥+426C 4 4 (n=51)
258 T 4% %+ 426 TT(n—4)

258 CC + 426 TT(n=94)

258 CC+426 C # 4 + (n=8)

5.19 (1.86-14.53)
1.89 (0.64-5.56)

6.32 (2.29-17.42)
41.17
(4.18-405.53)
>999.9
(<0.001->999.9)
>999.9
(<0.001->999.9)

0.23 (0.04-1.48)

1.12 (0.18-7.05)

5.21 (1.90-14.29)
1.89 (0.64-5.55)

6.46 (2.36-17.71)
41.26
(4.19-405.90)
>999.9
(<0.001->999.9)
>999.9
(<0.001->999.9)

0.21 (0.07-0.60)
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5.73 (2.05-16.03)
1.87 (0.64-5.46)

6.34 (2.34-17.18)
37.02
(3.92-349.64)
>999.9
(<0.001->999.9)
>999.9
(<0.001->999.9)

3.70 (1.31-10.43)

5.23 (1.90-14.38)
1.89 (0.64-5.59)

6.45 (2.35-17.74)
42.27
(4.28-417.33)
>999.9
(<0.001->999.9)
>999.9
(<0.001->999.9)

0.21 (0.07-0.63)

5.17 (1.84-14.52)
1.88 (0.64-5.56)

6.32 (2.29-17.42)
41.42
(4.19-409.80)
>999.9
(<0.001->999.9)
>999.9
(<0.001->999.9)

1

1.32 (0.03-60.42)
4.92 (1.61-15.05)

4.60 (0.54-39.59)



I BEATE (FHE 2 hURATL 8 - Py pe A 7] 5 A1 2 b 2 B ()

Model 2-1 Model 3-1 Model 4-1 Model 5-1

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

C426T

% % SNP & @

C258T* C426T

g /%
R [ 2R A
/8

258 T 47 %/258 CC
426 TT/426C % %

258 T ## 4+426 C carrier /£ # 2 &

258 T #% % +426C #7% % (n=51)
258 T 4% %+ 426 TT(n=4)

258 CC +426 TT(n=94)

258 CC+426 C ## % (n=8)

5.38(2.14-13.53)  5.82(2.29-14.76)  5.41(2.16-13.58)  5.32(2.08-13.64)
6.33(2.53-15.85)  5.83(2.38-14.29)  6.04(2.44-14.99)  6.29 (2.49-15.89)
86.93 (9.67-781.50) 77.03 (8.87-669.13) 86.66 (9.70-774.52)  85.11 (9.45-766.53)
0.19 (0.08-0.49)
3.85 (1.53-9.68)

0.21 (0.08-0.56)

0.76 (0.04-13.27)

5.09 (1.90-13.68)

4.70 (0.58-38.32)
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B AR BRI E R AT EAE A

R B R

8- 32 oA i3
p-value
(n=32) (n=78)
£ 4L 0.198
(year) mean+SD 59.1£14.3 55.0+15.4
% 0.041
ER R 16 (53.3) 25(32.1)
J-NEREY 14 (46.7) 53 (68.0)
A 0.005
7 12 (37.5) 52 (66.7)
20 (62.5) 26 (33.3)
AU 0.979
© 4 20 (69.0) 54 (69.2)
45,75 B H & 9 (31.0) 24 (30.8)
R AR 0.120
AT 16 (51.6) 33 (42.9)
V k2 10 (32.3) 39 (50.7)
X Ew 5(16.1) 5(6.5)
B 0.043
B ki dc 4 (13.3) 26 (34.2)
A~ 2 (6.7) 10 (13.2)
17 3(10.0) 5(6.6)
R, pd £ 18 (60.0) 23 (30.3)
2% 3(10.0) 12 (15.8)
Y IR 0.725
a2 18 (56.3) 41 (52.6)
1,85 14 (43.8) 37 (47.4)

AR R Student’s Tk AW R ¥ + 3 R L

HL2 EA R AEY 0 Y 2 LR R A

2 TR, AARAEFEFEERARAR Y TAEHT, SALAFAYHELEL
RN W R
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RS I L N AR R ERUE R ) i

A BT G Sk A
p-value

(n=32) (n=78)
i 0.002
(mg/dL) 7.2+0.4 8.6+£0.2

(n=28) (n=75)
VURL iF 0.274
(mg/dL) 1.0+0.06 1.1£0.04

(n=23) (n=59)
ek ¥ 0.523
(mg/dL) 16.6£1.8 18.1+1.4

(n=23) (n=51)
F% P VA5 4 s 0.128
(mg/dL) 40.1+14.9 68.6+47.9

(n=19) (n=47)
Z et @ g 0.019
(mg/dL) 130.0+18.6 187.2+14.4

(n=27) (n=48)
TR 0.259
(mm-Hg) 128.8+3.2 133.3+2.2

(n=29) (n=77)
4598 R 0.510
(mm-Hg) 79.3+£1.9 80.8+1.3

(n=29) (n=77)
BMI 0.262
(kg/m?) 25.0+0.6 25.9+0.4

(n=30) (n=77)

*values were performed by ‘Least Square MEAN+SE’;

Aprdlin] ~ & #&F8 %15 2 T dhp-value;
U2 LR RF Y 0 Y 2 LRFPE ERE AR
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2A2 R b R TR B8 K omom 2 ML

Tob TR R

8- i3 T e T A
(@=32) (1=78) p-value
.y 0.194
A 18 (56.3) 54 (69.2)
¥ 14 (43.8) 24 (30.8)
o 0.225
- 26 (81.3) 70 (89.7)
¥ 6 (18.8) 8 (10.3)
¢ B 0.511
2 31 (96.9) 77 (98.7)
F 13.1) 1(1.3)
i 0.261
# 32 (100.0) 75 (96.2)
¥ 0 (0.0) 3(3.9)
" 0.636
& 30 (93.8) 71 (91.0)
¥ 2(6.3) 7(9.0)
5 0.824
& 28 (87.5) 67 (85.9)
¥ 4(12.5) 11 (14.1)
% 0.361
& 32 (100.0) 76 (974)
¥ 0 (0.0) 2(2.6)

A%+ 2 ¥ T p-value

2 PR R BEY R 2 P RF O EREA S
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23 i b s LR 7 B o 2 hURATI A B304 %
b R

L 3 ¥ oo T .
p-value
(n=32) (n=78)
C258T 0.661
CcC 21 (75.0) 51(77.3)
CT 5(17.9) 13 (19.7)
TT 2(7.1) 2(3.0)
C426T 0.537
CcC 2(7.1) 2(3.1)
CT 8 (28.6) 15 (23.1)
TT 18 (64.3) 48 (73.9)
C258T 0.812
CcC 21 (75.0) 51(77.3)
CT/TT 7(25.0) 15 (22.7)
C426T 0.352
CC/CT 10 (35.7) 17 (26.2)
TT 18 (64.3) 48 (73.8)
C258T 0.562
C allele 47 (83.9) 115 (88.5)
T allele 9(16.1) 17 (11.5)
C426T 0.253
C allele 12 (21.4) 19 (14.6)
T allele 44 (78.6) 111 (85.4)
C258T*
0.439
C426T
258 CC +426 TT 18 (64.3) 47 (72.3)
His 2 g 10 (35.7) 18 (27.7)

A &+ 2 ¥ T p-value

112 FR R B

LA T
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L5 SRR R RSB R R TS T A

. ak A TR T 0 o 0 Log-rank and Wilcoxon test
EOREL) (p-value)

e 0.016 0.018
g 64 51.5(2.1) 380 480 650
& 46 59.5 (2.4) 450 61.0 76.0

% <0.001 <0.001
E NI 41 62.0 (2.5) 540 62.0 76.0
NI 67 50.0 (1.9) 380 450 65.0

C258T 0.310 0.311
cC 72 55.0 (2.0) 40.0 57.0 67.0
CT/TT 22 58.5 (3.6) 48.0 67.0 76.0

C426T 0.148 0.415
CC/CT 27 58.0 (3.5) 450 650 76.0
TT 66 55.0.(2.0) 43.0 570 67.0

LS avl 0.041 0.026
£02) 59 58.1(2.2) 450 60.0 76.0
3 (1) 51 50.7 (2.3) 380 480 67.0

YEAFTE AL 0.348 0.215
# ey 74 53.3(2.0) 39.0 540 650
b A 33 56.9 (3.0) 450 61.0 74.0

KT AR <0.001 <0.001
BT 49 64.2 (1.9) 57.0 67.0 76.0
4 49 44.0 (1.7) 36.0 43.0 55.0
S 10 42.1(2.7) 350 480 -

¥ <0.001 <0.001
Bkiddc 30 50.5 (2.8) 380 500 62.0
B ox 12 38.5(1.9) 340 380 43.0
e 8 51.1(4.8) 415 540 61.0
FopdE 41 59.0 (2.6) 450 59.0 76.0
g4 15 64.2 (3.1) 560 67.0 74.0

GOk 2 R R 0.001 <0.001
BACFFYR LR 25 68.0 (2.3) 60.0 69.0 78.0
LAt R 16 51.5(4.2) 420 500 56.0
FAREHR AR 33 50.3 (2.8) 38.0 480 63.0
ACFTHR R 34 48.9 (2.5) 370 450 65.0
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25 AR RHAR AR FESLGEA ()

57 ] %38 A P Ql Q@ Q3 Log-rank and
ToE(EE L) Wilcoxon test (p-value)

B o B 0.007 <0.001
) 50.9 (2.1) 37.0 450 67.0
7 38 61.3 (2.0) 540 62.0 74.0

B Rop 0.060 0.032
£ 96 53.4(1.8) 38.0 54.0 67.0
7 14 59.1(1.7) 59.0 62.0 -

¥R 0.428 0.623
£ 108 54.8 (1.6) 40.0 56.0 68.0
7 2 45.0 () 450 - -

- 0.829 0.723
# 101 54.8 (1.7) 40.0 56.0 68.0
7 9 55.1 (4.9) 420 63.0 69.0

T 0.821 0.732
£ 108 54.9 (1.7) 40.0 56.0 69.0
7 2 57.5 (7.5) 50.0 57.5 65.0

B FoE 0.483 0.834
& 95 55.1(1.8) 40.0 57.0 69.0
7 15 52.4(3.3) 420 54.0 59.0
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% ~ ~ 41 * Cox’s proportional hazard regression * 4~ 4777 b 2 T;‘f A ROR B TESLE EQ 2 4P TS

HgE Model 1 Model 2 Model 3
. HR HR HR
B p-value p-value p-value p-value
(95% CI) (95% CI) (95% CI) (95% CI)
By 9 /4 1.76 0.019 1.70 0.037 1.70 0.033 1.90 0.008
(1.10-2.82) (1.03-2.80) (1.04-2.96) (1.18-3.05)
5% B AR AR AR 2.26 0.001 2.21 0.003 221 0.002 2.42 <0.001
(1.38-3.70) (1.31-3.73) (1.33-3.67) (1.47-3.98)
%lﬁ;}k & o 0.63 0.046 1.25 0.351 1.25 0.350
(0.40-0.99) (0.78-1.99) (0.78-1.99)
35 e 0.52 0.009 0.64 0.089 0.64 0.082
f (0.32-0.85) (0.73-2.36) (0.39-1.06)
’5%;]1/?5 o 0.51 0.070 1.00 0.999
(0.24-1.06) (0.45-2.24)
0.75 0.323
C258T CT/TT /cC (0.42-133)
C426T TT/ CC/CT b1 o152

(0.86-2.05)
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1. Uric acid mg/dl 1. Uric acid mg/dl 1. Uric acid mg/dl 1. Uric acid mg/dl
2. Creatinine mg/dl 2. Creatinine mg/dl 2. Creatinine mg/dl 2. Creatinine mg/dl
3.BUN mg/dl 3.BUN mg/dl 3.BUN mg/dl 3.BUN mg/dl
4.y-GT mg/dl 4.y-GT mg/dl 4.y-GT mg/dl 4.y-GT mg/dl
1.Cholesterol mg/dl 1.Cholesterol mg/dl 1.Cholesterol mg/dl 1.Cholesterol mg/dl
2.TG mg/dl 2.TG mg/dl 2.TG mg/dl 2.TG mg/dl
3.HDL mg/dl 3.HDL mg/dl 3.HDL mg/dl 3.HDL mg/dl
4.LDL mg/dl 4.LDL mg/dl 4.LDL mg/dl 4.LDL mg/dl
5.BS/ac mg/dl 5.BS/ac mg/dl 5.BS/ac mg/dl 5.BS/ac mg/dl
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45 T

(EXON1--C258T)

Model 3730 071_E09_2202_1F.ab1 Signal G:2863 A:1560 T:1551 C:3223 Page 1 of 2
AB' A Version 3.2 DT3730POP7{BDv3}.mob Thu, Sep 7, 2006 10:38 AM
~ Basecaller-3730POP7LF2202_1F Thu, Sep 7, 2006 7:37 AM
ABI 1.6.0 Lane 71 Points 2100 to 16961 Pk 1 Loc: 2100 Spacing: 14.63{14.63}
mmmmmmmx ﬁ?ﬁ&.ﬂ:mmcmmmmc-ﬁ*cmmcﬂ 1666 66 AMCAGECE m-cr.'1136::"mTmrrmmwcmﬂﬂmmcrmrmmm’rmmﬁcm‘mm CATTTT

10 30 60 70 80 90 100 110 120 150 160 170 180

Ty

~m..\c-n:r:-nsoncmmm-msccmmmmemm&r&mwmwmrmxammmm mmmmwmxmmmmmmmmmmmmwwm CTCAGGC CAGCATOD TAGGH
190 20 240 a60 480 00 320 330 340 S0 360

T L o

PGCTTG #68 TOCTG AGGOCC TOCTGGC 'mn-'mcwrcPmcaﬂ:mmammwa!cmmmecmc'_'.\sccamsmmrmem:wkammmmmmmsmmmmsmﬂm mcammsmmm cocond
70 380 390 400 410 420 430 440 450 470 480 450 500 510 540

T oy Tl v TR

BCAT CTTCAC C TOCACANT OGTG GC CAMGGE TAGE GOC TOCCCT AGAGOT AC TOGAG TC OCAC CALT TTGGAGGTC /G TCATGEGE ATCACGETE GATCHG ACTCAAMGTUCAGIC TAIESANNG
so 560 870 580 590 600 &10 620 630 640 650 660 670
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T~ (EXON2--C426T)

Model 3730 047_A05_6_huRAT1-.ab1 Signal G:378 A:165 T:160 C:287 Page 1 of 2

ABI A Version 3.2 DT3730POP7{BDv3}.mob Thu, Aug 17, 2006 B:08 AM
~ Basecaller-3730POP7LF6_huRAT1- Thu, Aug 17, 2006 3:20 AM

ABI 1.6.0 Lane 47 Points 1738 to 16960 Pk 1 Loc: 1738 Spacing: 14.42{14.42}

CICTGTAGACTIG AGIG G&CI':D\TGC‘N"BMG@ mm:.c'm TCTh C\.'ﬁG CTGOG A —rr"ru;‘!;m (I'IGC'ECG'GCm mmmomm V\(‘C\‘:‘Cf_iiﬂ lth\mC a;m-a m"\]’\ﬂx ""C\" GCT("CL‘!" e e Bl (.'CC EG"C‘B&C"GG!
10 20 ED

-.‘.w*&‘mm\mnlwu gl Mlnm o, ol IIWMMM ‘“l Wl "n..; Tl
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=

45~ DNA # 4 $120 5 % 90 4 4 chigl i

)

Dependent variable(Yi) Independent variable(Xi) DNA missing Xi * miss

KhFR 8%
B 1.29 -1.75 2.11
P value 0.0004 0.1131 0.1053
HhFRE ##
B -0.38 0.63 -1.10
P value 0.2592 0.3695 0.2449
FhkFR 125
B -0.40 -11.79 11.01
P value 0.0440 0.9236 0.9287
FRpe ik R S
B RPS 0.72 0.48
P value <0.0001 0.2887 0.5711
VUR FRR R Rh7FR
B 0.25 0.16 -0.20
P value <0.0001 0.1281 0.1472
Kb FITER 8%
B 0.72 -13.86 14.10
P value 0.0062 0.9856 0.9854
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'if4% ~ hURAT1 & F]¥ C258T H - P A F] 5 3|42 (SNP)s B T fr 2 22 & T

C258T £ 74

CC CT TT Re
k-8 30 28 4 62
B b 0.504 0.412 0.084 1.0
HyiE 31.248 25.544 5.208 62
X? 0.050 0.236 0.280 0.366

F(C)=p=(30*2 + 28)/62*2=88/124=0.710

F(T)=q=(4*2+28)/62*2=36/124=0.290

p’=0.504 q°=0.084 2pq=0.412

E(CC)=62%*0.504=31.248

E(CT)=62*0.412=25.544

E(TT)=62*0.084=5.208

X ?=(30-31.248)%/31.248 + (28-25.544)/25.544 + (4-5.208) %/5.208
=0.050+0.236+0.280 = 0.366 < 31 - 0.05s =3.84

=>don’treject HO > so # & ¥4 8 T #+
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"ff4% ~ hURAT1 # %]¢ C426T H - A 5] % A 1(SNP)s R T fre 22tk

C426T & 74

CcC CT TT RE
BRE 3 28 31 62
VI AT 0.075 0.398 0.527 1.0
i 4.65 24.676 32.674 62
X? 0.585 0.669 1.621 2.875

F(C)=p=(3*2 + 28)/62*%2=34/124=0.274

F(T)=q=(31*2+28)/62*2=90/124=0.726

p=0.075 q*=0.527 2pq=0.398

E(CC)=62*0.075=4.65

E(CT)=62*0.398=24.676

E(TT)=62%0.527=32.674

X ?=(3-4.65)*/4.65 + (28-24.676) */24.676 + (31-32.674)/32.674
=0.585+0.669+1.621 =2.875 < x*1 005 =3.84

=>don’treject HO > so # & ¥4 8 T #+
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