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Abstract

Urolithiasisisacomplex genetic traits disease that the formation isregarded asa
process of biomineralization. The exact mechanism of the stone formation is still
unclear. However, biomolecules are proposed to play arole in the biomineralization.
In this study, we aimed to investigate the mechanism of stone formation through
biochemistry and molecular genetics.

Effects of nephrocalcin, Tamm-Horsfall protein, and albumin on calcium oxalate
crystallization were tested through crystal nucleation, crystal growth, and crystal
aggregation which were determined by spectrophotometry. Albumin and
Tamm-Horsfall proteins exerted a promoting effect of nucleation in this study.
Inhibitory effects of these proteins on crystal growth and crystal aggregation were
found in thisstudy. Nephrocalcin showed an inhibitory effect on the crystal growth
but lost its effect when nephrocal cin was fragmented into two short peptides by the
interaction with added ascorbic acid and copper ions in the solution.

Being ableto promote the nucleation of cal cium oxalate crystal and then reduce
the concentration of calcium and oxalate ions, Tamm-Horsfall protein and albumin
showed an overall effect of inhibition in the calcium oxalate crystallization.
Nephrocalcin is also an inhibitor in the crystallization of calcium oxalate. The
influence of ascorbic acid and copper ionsin calcium oxal ate stone formation should
be further studied clinically.

Genetic polymorphismswere used in theidentification of associated geneswith
complex disease. To our knowledge, fewer studies were done on the urolithiasis.
Case-control studies comparing the allele frequencies of candidate genes between
affected individual s and unaffected individuals were performed. Vitamin D receptor
gene (start codon and intron 8), cal citonin receptor gene (the 1377 nucleotide), p21

gene (codon 31), osteocal cin gene, interleukin 13 gene (start codon and intorn 5),
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interleukin 1 receptor antagonist gene (intron 2), androgen receptor gene (CAG
repeats), and estrogen receptor gene (TA repeats) polymorphismsweretested for the
association with urolithiasis.

Polymerase chain reaction based restriction analyses were used for the
association study. The results indicated that vitamin D receptor gene, calcitonin
receptor gene, p21 gene, interleukin 1 receptor antagonist gene, and androgen receptor
gene (only for male patients) polymorphisms are associated with urolithiasis. The
oddsratiosfor therisk of diseasewere 1.672, 5.634, 1.39, 6.041, and 0.328 (for low
risk), respectively. No statistically significant difference were found in vitamin D
receptor geneintron 8, osteocalcin, interleukin 13 genestart codon andintorn 5, and
androgen receptor gene (for female patients) polymorphisms.

Although positive association does not necessarily imply carrying the geneswill
develop clinical disease, it worth to be further studied for the interaction of genesand
some risk factors. Documenting gene-environmental interactions may identify
groups at highest risk for the stone formation. In conclusion, it is helpful to
understand the candidate genes through studies of genetic polymorphisms. Studies
effectsof proteinson crystallizations are al so hel pful to understand theinhibitor roles
of nephrocalcin, Tamm-Horsfall protein and albumin.  The approach through
biochemistry and molecular genetics can get further information on the

biomineralized processes of urolithiasis.
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Polymerase chainreaction, PCR
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Tamm-Horsfall
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xanthine  arachidonate

mesangial

[64,99]

(superoxide dismutase, SOD)

(metallothioneine) GST(glutathione) [49]

[6]
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[12]

[29]
(Glycosaminoglycans, GAGS) RNA
[97]
Nephrocalcin
(Nephrocalcin) Nakagawa (1981) [103]
Nephrocalcin (Henele' sloop) (thick

ascending limb) [99] 14,000

y -carboxyglutamic acid (GLA)

Y
-carboxyglutamic acid [105] Sp.NMR
[106]
NC-A
NC-C [102] Laudafilm balance

[104]
[107]
Tang inter-a-trypsininhibitor bikunin
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[134] Coe

[17]
[97]
Tamm-Horsfall
Tamm-Horsfall Protein (THP)

20 200mg 250nM  2.5nM [59] THP
78,000 THP

THP
[52,128] THP [147]
THP THP

Hallson THP
[50]
THP 616 48 N- [73]
5% (N-acetylneuraminic acid, or NANA)
(5-amino-3,5-dideoxy-D-glycero- Dgal acto- nonulosonicacid),
cytidine monophosphate
(CMP)-linked species [41] THP
THP [54,101] THP -1
2 [54,101]
[50] Knorle [67]
THP

[56]

THP
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(Human serum albumin, HA)

64,000 HA
[10] HA
[10]
[147]
[31]
[66]
[123]
[123]
[40]

[136]
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HA
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(Single Nucleotide Polymorphisms,

[ 75]
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(microsatellite) [75]
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[115]

SNPs
[85]
D [62]
p21
D
D
Fok | Bsm|

[42,51]

21

b-1

pl6

[100]



[100]

[33,36,60,71]

Zerwekh Ban |
[120,153]
[120]
Ruggiero D
[119] D
[35] D
[33,71]
(Calcitonin receptor) G [83]
[93] 1377 Alul CIT
(proline) (leucine)[114] Mad
CIT
[93]
1377 Alul
(domain) [108] G
[3]
[11,37,39,92,110]
[131,152] [136]



Osteocalcin

-k ( Gla , BGP)
[25]
Hind I11 198
C T [25]
D
[82,150]
[130] Strohmaier
[130] [96,149]
[65]
[96]
-1
[118,138,143]
-1(IL-1)
-1 -6
[112] -1
[76] -1  mRNA
[143] -1

-1b (IL-1 Ra)
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[8,76]

P21 (WAF1/CIP1)

[123]
[74,136] p21 (WAFL/CIPL)
p21 21,000 N
(domain) cyclin-cdk P21 (WAFL/CIP1)
[148] P21
(WAF1/CIP1) Gl p53 p21
p53
[70,81]
AGC AGA
91% 9% [70]
[78]
[79]
[46,145] CAG
N (glutamine)[28]

CAG [46,61,

24



126] Mitsumori [98]

TA

[122]

nephrocalcin THP
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10.

11.

12.

13.

TH

(Fast Performance Liquid Chromatography system,

FPLC) Pharmacia(Uppsala, Sweden)

Sephracryl S-200, Sephrarose 4 B, Mono Q 5/5,

Pharmacia (Uppsda, Sweden)

Bio-Rad Miniprotean Il (Hercules, USA)

Spectrum Stirred cell (Houston, USA)

Spectrophotometer Beckman DU-640 (Palo Alto, USA)

USA)

Beckman System 6300 (Palo Alto, USA)
Hotech 631-D (Hotech, Taiwan)

Perkin-Elmer GeneAmp PCR System 2400 (Foster City,

Beckman Model J2-21 (Palo Alto, USA)
Kubota5800 Kubota 1300 (Japan) Biofuge 12000 (Germany)

Dura-Dry (FTS system, New Y ork, USA)
Cosmo Bio. Mupid-2 mini gel migration through (Japan)

Evergene gel analysis system (England, UK)

BDH Electran (Poole, England)
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2.Sigma St Louis, USA
3.DNA Genomaker Bloosm, Taipel

4Merck Damstadt, Germany

5. Bio-Rad (Hercules, USA)
6. Perkin Elmer Taq polymerase (Foster City, USA)
7. New England Biolabs (Beverly, USA)

4wnC
Sodium azide (0.02% W/V) 5 niM phenylmethan-

sulfonylfluorid (PM SF)

0.22 nm (Millipore, Bedford, USA)
708C
stirred cell
5000-Dalton 25cm
4

(DEAE, P-10, and S-200)  [103] FPLC

Sephacryl S-200 200
0.02M TrispH 7.3 Mono Q 5/5
oM 0.25M Tris
0.02M pH 7.3 Pharmacia, FPLC

0.05M EDTA, pH7.9 4
[103]
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High-performance liquid chromatography (HPLC)
(TFA) 6,000 g

Waters, Bondapak TM, C-18, Milford, MA, USA

10 % TFA 0 10% DMSO
6N 110 24,48 72
pH 2.0
Tamm-Horsfall
Grover [43]
0.58 M 4 48 4 10,000 X g
20 deionized distilled dd
water 4
Sephrarose4 B (2 X 100 cm column) 0.05M Tris-HCI pH
7.4 : -70
Sigma Sephacryl S-200 20 mM Tris-HC
pH 7.3 mono Q column 20 mM Tris-HCI NaCl,
pH 7.3 0 03Mm NaCl
4 dd -70
TH (2 mg/ml) (90
mmol/L, pH5.5) (0.3moal/L) (18 mmol/L) neuraminidase (7
U/L) (Sigma, St Louis, USA) 37

SDS-PAGE
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Bradford [19] 800y |
200p | Bio-Rad

595 nm

Sodium dodecyl sulfate polyacrylamide gel

electrophoresis (SDS-PAGE)

20m 5m  SDS (50mM  TrissHCl pH 6.8
100mM  dithiothreitol 2% SDS 0.1% bromophenol blue 10% )
5 10 (4%
stackinggel 12% separating gel) Tris-glycine

(25mM  TrissHCI 250mM  glycine pH 8.3 0.1% SDYS

100V
10 10-15 10
5 1g/L 0.2
ml/L 5 2 6
2g/L 20 30 ad 20
30g/L 0.5ml/L
5 20 10
10
100 0.25M 100 0.25M
85°C pH 40



pH 6.5
100 8.5mM
pH 5.7 100
10mM pH 5.7
Millex-GV
Iml  85mM
Im  1ImM
ODsé20 10
control
96mM ; 1.5 mg/mi
33ml (metastadle)
0.167/mM
1-100p M 1 ml
0.2u m
20

Ao 400

50mM

(%) = Ao-Ai/ Ao

200mM 10mM

1ImM 200mM

0.22mMn

37 500rpm
4.25mM 0.5mM
20 [51]

2.5%

pH 5.7
3 mi

; 0.833mM CaCl,

0.125mg/ml [104]

37°C 40

214nm

[97]

Al



1Cso X Y

10mM pH 5.7 90mM
0.8mg/ml 60
37 pH
30 14.5ml 0.5ml 29 1
37  150rpm 2 2
2ml 1100rpm 37
ODeé20 10 500rpm 37 ODéx
180 ODex
480 20 [53]

%= (So-S/So)*100%

Xanthine oxidase inhibition assay

6.084mg  xanthine 200m  0.1IMPBS pH74

xanthine 200nM  xanthine buffer
990m  xanthine buffer 2m  xanthineoxidase 0.04 units 10m
ODygs 4 10 [13]
10m 0.1 M PBS ICso X

Y

DNA
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DNA Genomaker DNA
Polymerase chain reaction, PCR
GeneAmp
PCR 2400 (Perkin Elmer) 0.25units  AmpliTag DNA
polymerase (Perkin Elmer) PCR Table
1
5 -CCG GACACAGCCTGAG CTG-3 580bp |[Bsml |405 bp,
5 CAGCGGGAAGAGGTCAAGG G-3 175 bp
5 -AGCTGGCCCTGGCACTGACTCTGCT  [265bp |Fok | {169 bp,
CT-3 9 bp
5 -ATGGAAACACCTTGCTTCTTCTCCCT
Cc3
1377 5 -CTCAGTGATCACGATACTGTG-3 228bp |Alul  [120bp,
5 -ATTCAGTGGAACCAGCGTTGG-3 108 bp
p21 31 5 -GTCAGAACCGGCTGGGGATG-3 272bp |Blpl |89 Dbp,
5 -CTCCTCCCAACTCATCCC GG-3 183 bp
5 -CCGCAGCTCCCAACCACAATAAGCT-  [253bp |Hind 111 {232 bp,
198 bp 3 21bp
5 -CAATAGGGCGAGGAGT-3
5 -TGGCATTGATCTGGTTCATGS 304bp [Aval [190bp,
b 5 -GTTTAGGAATCTGGACCAGA-3 114 bp
5 -GTTGTCATCAGACTTTGACC-3 249bp |Taql [135bp,
b 5 -TTCAGTTCATATGGACCAGA-3 114 bp
5 -CTCAGCAA-CACTCCTAT-3 410bp: [VNTR
| 5 -TTCAGTTCATA-TGGACCAGA-3 1,240
bp: 11
5 -TGCGCGAAGTGATCCAGAAC-3 ; 168-23 |CAG
5 -CTTGGGGAGAACCATCCTCA-3 4bp
1174bp |5 -GACGCATGATATACTTCACC-3 160-19 |TA
5 -GCAGAATCAAATATCCAGATG-3 8bp
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TGC 37
(bb) (BB) (Bb)
D Fok |
ATG 37
(TT) (CC) (TC)
Alul
Masi [93] 1377 T/IC
228-bp 120-bp  108-bp
(TT) (CC) (TC)
p21
Li [81]
272-bp 89-bp  183-bp (CO)
(AA) (AC)
B
Cantagrel [8] B
-511 Aval "C”
190-bp  114-bp “T” 304-bp
B 5 Taq | “E1” 135bp  114bp
“E2 249bp 86-bp
variable number tandem repeat, VNTR “1”
410-bp “II” 240-bp “HI” 500-bp “IV" 325bp  595bp
vz

Dohi [25] 253 bp



232-bp  21-bp (TT)

(CC) (CT)

CAG
5-carboxyfluorescein (FAM) (TA)N
(0.75 m) 1.75m

formamide: loading buffer (blue dextran, 50 mg/ml; EDTA, 25

mM):standard=5:1:1 Genescan-350 TAMRA
(6-carboxy-tetramethylrhodamine, red) (PE, USA) 6% denaturing
polyacrylamide gel 377 DNA Sequencer
GeneScan Analysis 2.1 (PE, USA)
CAG 168 bp 9
CAG 141 bp 234bp 31 CAG
9 31
TA 13
22
10m 3% ethidium bromide
EXCEL
Student-t
30 1
Oddsratios(OR) 95% (ChH
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TH

SDS-PAGE
THP THP 12 % SDS-PAGE
80 kDa 60 kDa
THP

75 kDa THP

Sephacryl S200
12-14kDa 200-350
200-300 ml 0 250mM NaCl
(NC)

Nakagawa [103]

THP
THP
100nM  THP T 154
100nM T 74 THP
THP ICso  7.27 1M

48.23nM 37.45nM 30.92nM



THP 500 nM
500nM 1000 nM
72.73% 100 nM
500 nM
ICs0  284.6 nM y=0.1692x+1.8367
SDSPAGE
8kDa 6kDa
C
ICs0
10.7 nM 11.9nM THP
ICso  69.6nM  102.0 nM
102 72 30
23 76 446+12.01 60
45 40 87 53.0+10.1
(TT) (CC)
(TO)
(CC) 94.3% 5.7%
(TT)  0.0%
(p<0.01) (p<0.0001)
(p=0.205) TT
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1377 CIT

C:0.97 T:0.03 C086 T014 T
oddsratio 5.634 95% 2.286  13.885.
Hind I1]
(TT)

(CO) (TC) T 42.9%
TC 45.7% CC 11.4% T

(429% 42.2%) Hind
1l (p=0.978)

T :0.657 C :0.343 T:0657 C:
0.343
p21 31
CcC AA C/IA
p21
(p<0.05)
(CO) 18.6% 50.0 % (C/IA)
(AA) 31.9% (16.8%)
C:0.43 A:0.57 C:51.1 A:489
oddsratio, OR 1.39 95% =0.94~2.04
D Fok | Ban|
Fok | T CC
TC
D Fok |

(p<0.05) CC 23.3% TT 28.9%



47.8% CC 37.0%

D Fok |
C:0.47 T:053 C:060 T:040 C
1.672  95% 1.149 ~ 2.432
Bsm| BB
bb
(p=0.89)
BB 86.6% bb 10.0% 3.3%

88.7% 3.2% 8.1%

B:0.92 b:0.08 B:0.93 b:0.07 B
1.162  95% 0.569 ~ 2.372
B
B
p=0.403 B
p=0.627
o
“I” “1 TR \VARAVA
(p<0.01) “” 89.3%
97.9% “q1” 1:0.94
11: 0.06 1:099 11:001  “I" 6.041
95% 1.683 21.687
CAG
p=0.828 10 31 42 43 CAG

1.0,0,1.9,0,1.9,1.9,0,4.8,3.8,8.6,9.5,16.2, 8.6, 14.3, 10.5,
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3.8,48,1910,10,10,1.0,19,1.0 0,0,1900,19,0,1.9,1.9,

3.7,11.1,37.0,11.1,14.8,11.1,1.9,1.9,0,0,0, 0, 0, 0, 0%

CAG 21
16.2% 37.0% 21 21
p=0.018
21 OR=0.328, 95% CI=0.154 ~0.701
21
p=0.157 14 29 CAG
0,0,0,4.7,6.3,7.8,21.9,26.6,6.3,9.4,4.7,9.4,1.6, 1.6 1.2,0,

24,12,7.1,3.6,10.7,16.7,16.7,11.9,9.5,7.1,7.1,2.4,1.2,1.2%

21 37.5% 23.8%
21 21 , p=0.202
TA
TA
p=0.001
10 13 27 10.3,18.4,23.1,17.9,6.4,1.7,3.8, 3.8, 2.6, 2.6, 3.0, 3.0,
21,08,04,0 0.9,8.8,21.9,19.3,14.0,2.6,0.9,4.4, 2.6, 3.5,5.3,
3.5,6.1,2.6,2.6,0.9% TA 14 29.9%
35.1%
p=0.491

13 26 8.1,258,17.7,17.7,1.6,0, 6.5,

48,3.2,9.7,16,0,16,16 11.1,21.1,16.7,16.7,1.1,3.3,4.4,2.2,4.4,
4.4,5.6,3.3,4.4,1.1% p=0.753
14 41.9% 42.2%
14 14 p=0.980
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THP

80 [59]

TH

TH

22%)

Cerini

TH

[73]

TH

TH

[56]

Hallson

616

05

[44]

TH

Grover

[31]

[10,50]

TH

&

[43]

20
5nM
Grover
nM
(510 nM =
48 N-
Hallson
[50]
Knorle
[67]
[10]



[3]

TH

TH

TH

[29]

TH

[23]
40%
[132]
[94]
[57]
C
[77]
TH
[74]
[142]
TH
10.7 nM 50%
TH

[48]



TP

[48]

THP

(Proteomics)

[18] SNPs

SNPs

ligand

[84]

[63]

[44]

[80]

[115]

[62]

[9]

D



[149] D

A
C[72] D
D
C
cCcC CT
D
Zerwekh D
[153]
D
Bsm |
[111]
[120] D

Zerwekh  Ruggiero

Ruggiero
cal cium sensing receptor
[20,113,124]
1023.3-24
[116] 80 to 90 %
[22]
[21]

D
D
Fok I
Zerwekh
Bam |
[120,153]
b
CLCN5
[17]



SNPs

Urivetzky

[130]
149]

[65]

Hind I11

Nakamura

(94/117)

[74,136]

p21  p53
p21
[140] Strohmaier
SNPs
Alul
[93]
0.14
[108]
Alul

Alul

p21

[29,44]

[85]

[62]

[96,



(intracellular domain 4)[108]

[108]

[11,37,92,110]

[1]

[7,89,135]

(typel)

[109]

47

Alul

[6]

Alul
[131,152]
[136]
-1
-1
-1
-1
[8]
-1



[32]

Langdahl

beta

-1
(Linkage dysequilibrium)
[22,141]
[78]
CAG
X
Y oshihara

TA

[76] -1
[127]
X
glycolate
[151]
14

21-CAG



osteopontin [151]

[129]

[63]

49
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p21



THP 2.5%
(T, )
10nM 50 "M 100 nM 500 nM 1000 nM
THP
Native 64.64+12.68 5289+825*  4153+11.81** 28.60+13.68**  15.4+10.05*
D-NANA  5638+18.15* 53.27+7.25 4416+£391*  37.98+16.89**  33.20+957+*
Albumin
Native 80.7+354 37.50+4.75 3756152  2985+3.18**  7.48+1.23**
D-NANA  71.63+2091 42.3+2.73* 41.52+7.60% 382+11.87**  37.8£6.97**
D-NANA:
+
® *p<0.05 ** p<0.01
ti,
oD 0.005 oD 2.5% oD 0.00142
83.81
THP
10 nM 50 nM 100 nM 500 nM 1000 nM
THP
Native 63.64+11.44** 81824545  81.82+818**  T72.73+11.74**  -BA. +A45+*
D-NANA 36.36+21.64**  5455+455¢*  -5AB5+4.45%*  -5455+445+*
Albumin
Native 36.36+1050%*  4545+7.42*  T273+870*  T273+455*  72.73+525%*
D-NANA 18.18+1874  3636+525%*  A545+455%*  72.73+870%*  T72.73+5.24**
+
*p<0.05 **p<0.01
THP 500 nM
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ICso

10nM 20nM 50nM 100 nM |C50
Nakagawa sreport 16% 18% 24%  *393.29 nM
Present work 3.0% 6.0% 10.0% 18.2% **284.6 nM

*¥=0.0902X+14.5250 **Y=0.1692X+1.8637

% +
50 %
(1Cs0)
10 nM 20 nM 50 nM 100 nM ICso

THP
Native 77127 7.7+247 15.4+54 79.5+8.8* 69.6 nM
Deglycosylated -6.7+11.4 -2.2+17.6 30.7+8.6** 38.6+10.1* 102.0 nM
Albumin 1nM 2nM 5nM 10 nM
Native 23.07+21.2 33.1+29.1 40.8+29.1 46.27+7.7 10.7nM

Deglycosylated -6.8+11.4 9.1+13.4 17.0%4.4* 40.31+17.0* 11.9nM

Student-t test *p<0.05 **p<0.01

Alu |
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Fisher’ sexact test

CC CT T Total p-value

99 6 0 105 0.0002
(94.3%)  (5.7%) (0.0%)  (100.0%)

75 25 2 102

(73.5%) (24.5%)  (2.0%) (100.0%)

Alul

Fisher’ s exact test

CC CT T Total p-value

60 0 0 60 0.0001
(100.0%) (5.7%) (0.0%)  (100.0%)

56 18 2 76

(73.7%) (23.7%)  (2.6%) (100.0%)

Alul

Fisher’ s exact test

CcC CT TT Total p-value

39 6 0 45 0.205
(86.7%) (13.3%) (0.0%)  (100.0%)

19 7 0 26

(73.1%) (26.9%)  (0.0%) (100.0%)

Hind |11



1T TC CC Total p-value

45 48 12 105 0.978
(42.9%) (45.7%) (11.4%) (100.0%)
4 48 11 102

(42.2%) (47.1%) (10.8%) (100.0%)




Hind 111

T TC CC Total p-value
20 22 3 45

(44.4%) (48.9%) (6.7%) (100.0%)
13 12 1 26 0.925

(50.0%) (46.2%) (3.8%) (100.0%)

Hind I11
T TC CC Total X 2 p-vaue
25 26 9 60

(41.7%) (43.3%) (15.0%) (100.0%)
30 36 10 76 0.241 0.886

(39.5%) (47.4%) (13.1%) (100.0%)

p21 31
CC C/A AA Total p-value
21 60 38 119 0.03701
(17.6%) (50.4%)  (31.9%) (100.0%)
18 61 16 95

(18.9%) (64.2%)  (16.8%) (100.0%)

df=2, c?=6.59334



p21 31

CcC C/A AA Total p-value
13 40 24 77 0.754
(16.9%) (51.9%) (31.2%) (100.0%)
4 15 6 25

(16.0%) (60.0%)  (24.0%) (100.0%)

df=2, ¢*>=0.56
p21 31
CcC C/A AA Total p-value
8 20 14 42 0.052
(19.0%) (47.6%)  (33.3%) (100.0%)
14 46 10 70

(20.0%) (65.7%)  (14.3%) (100.0%)

df=2, c?=5.92 *p<0.05

D Fok |
CcC CT TT Total p-value
21 43 26 90 0.0321*
(23.3%) (47.8%) (28.9%) (100.0%)
54 67 25 146

(37.0%) (45.9%) (17.1%) (100.0%)

c?=6.875, df=2



D Bsm |
BB Bb bb Totd p-value
78 9 3 90 0.891
(86.6%) (10.0%) (3.3%) (100.0%)
110 10 4 124
(88.7%)  (8.1%) (3.2%)  (100.0%)
E1/El E1/E2 E2/E2 Total p-value
102 3 0 105 0.403
(97.14%) (2.86%) (0.0%)  (100.00%)
149 2 0 151
(98.68%) (1.32%) (0.0%)  (100.00%)
C/C CIT T/T Totd p-value
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Control 28 50 27 105 0.627
(26.67%) (47.62%) (25.71%) (100.00%)

Stone patient 49 66 37 152
(32.24%) (43.42%) (24.34%) (100.00%)

df=2, ¢?=0.933.



I (&Il I Total p-value
92 10 1 103 0.005*
(89.32%) (9.70%) (0.97%) (100.00%)
145 3 0 148
(97.97%) (2.02%) (0.0%)  (100.00%)
*p<0.01
CAG
21 21
21-repeat Non-21 repeat Total p value
20 34 54 0.005*
(37.0 %) (63.0 %) (100.0%)
17 88 105
(16.2 %) (83.8 %) (100.0%)
,c%=8.679, =1 *p<0.05
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CAG

21 21
21-repeat Non-21 repeat Total p vaue
10 32 42 0.202
(23.8 %) (76.2 %) (100.0%)
12 20 32
(37.5 %) (62.5 %) (100.0%)

c’=1.629 p>0.05

TA
14 14
14-repeat Non-14 repeat Total p vaue
20 37 57 0.491
(35.1 %) (64.9 %) (100.0%)
35 82 117
(29.9 %) (70.1 %) (100.0%)

c?=0.474 p>0.05



TA

14 14
14-repeat Non-14 repeat Total p vaue
19 26 45 0.980
(42.2 %) (57.8 %) (100.0%)
13 18 31
(41.9 %) (58.1 %) (100.0%)
c?=0.000 p>0.05
OR |95% CI
D 12912-q14 [No
D 12g12-g14 |C allele 1.67 (1.15~2.43
1377 7921.3 T allele (leucine)(5.63 [2.28~13.88
p21 31 60921.2 C dllele(serine) |1.39 |0.94~2.04
198(1925-gq31 |No
bp
Ib 2914 No
Ib 2914 No
I 2q14.2 | allele 6.04 |1.68~21.69

Xqll-ql2 [M:Yes

1174bp

60925.1 F: No
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