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Abstract: [Objective] To study the association of CAVI/CAV2 gene polymorphisms with type 2 diabetes in Chinese
Han population. [ Methods] 14 single nucleotide polymorphisms (SNPs) of CAVI/CAV2 gene were genotyped in 272 pa-
tients with type 2 diabetes mellitus (T2DM group) and 287 subjects with normal glucose tolerance (control group) by ma-
trix—assisted laser desorption ionization—time of flight—mass spectrometry (MALDI-TOF-MS). Waist circumference , body
mass index, plasma glucose, serum insulin and lipid profiles were measured.Homeostatic model assessment of insulin resis-

tance (HOMA-IR ) and B—cell function (HOMA-B) were calculated. [Results] The minor allele frequency (MAF) distri-
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butions of CAVI 1$926198, CAV2 rs2270188, and rs1052990 were significantly different between T2DM group and con-
trol group (P=0.008, 0.021, and 0.045, respectively). After adjusting for age, gender, and BMI, logistic regression
analysis showed that minor allele carriers (CC/CT genotype) of CAVI 15926198 displayed a particularly increased risk of
developing T2DM compared to major allele homozygotes (TT genotype) (OR=2.240, 95% Cl=1.415-3.544, P=0.001).
GG/GA genotype carriers of CAVI 153807986 had lower odds for T2DM than that of AA genotype (OR=0.640, 95% Cl=
0.449-0.913, P=0.014). Compared with TT genotype, GG/GT genotype of CAV2 1s2270188 was a protective factor for
T2DM (OR=0.616, 95% C1=0.432—0.878 , P=0.007 ). Significant genotype association with T2DM was also identified in
CAV2 151052990 (GG/GT versus TT genotype: OR=0.658, 95% C1=0.453-0.956, P=0.028 ). Multiple linear regression
showed that minor allele C of SNP 15926198 was associated with an increased level of HOMA-IR (heta=1.010, P<0.001)
and minor allele G of SNP 152270188 was associated with a decreased level of HOMA-IR (beta=—0.379, P=0.023). No
significant association was identified between any SNP and HOMA-B. Allele G of CAVI rs3807986 and CAV2 rs2270188
were also associated with a decreased level of LDL-C ( P=0.033 and 0.030, respectively ). [ Conclusion] CAVI/CAV2
locus might be the candidate genes for conferring susceptibility to T2DM in the Chinese Han population.SNP rs926198,
rs3807986, rs2270188, and rs1052990 in CAVI/CAV2 locus were associated with T2DM risk perhaps through insulin

resistance pathway.
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2 2016 4F 10 A 1 H Il K2 B s 5 = B2 e 19 40
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OFF A 1999 4 WHO 5 JRI 12 Wi br e s @ =L
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@717 1 IR 75g i 25 B it 5 50 56 (oral glucose toler-
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BIO-RAD A &), D-10) ; IfiL 35 25 B2 1 5 3 (fast-
ing insulin, FINS) R B b2 &G E , It
A R SR B A R 5 2 HIS BT 4E 2K (homeostatic
model assessment of insulin resistance, HOMA-IR )=
FPGXFINS/22.5 Fil f2 25 #5284 3 £k 8 2 Mo D) fg 48
%0 (homeostatic model assessment ofBcell function,
HOMA-B)=20xFINS/(FPG-3.5) .

123 A 41 DNA #2580 R A A S 41 4140 g
DNA $2BGR 5] & (757 QIAGEN 23 7 ) M4 Ifil bR A
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AU A5 51T
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oAt (NCBID) 1938 4% 42 5 850408 72 (db SNP) il 5]
B A2 3 (K] 2 B AR [ K1) (Hap Map ) B30 2 11
FERAF B, {1 FH Haploview 4.2 73 BT 844, i 18 HY
CAVIICAV2 A X {4525 SNPs (tagSNPs ) |, ffi £ 5%
8y« v EDORE B AR 45 57 J& PR3 %2 (minor
allele frequency, MAF) >1% , i& i A F fif =
D’ =1,r>0.8. UL A KL Y CAVI % [H SNPs
9 1s1049337 . rs926198 . rs3807989 . rs36068092
rs3815412 . 1s3807986. 1s3779512. 1s975028.
154730748 £ 9 A~ i s, CAV2 FE A ) SNPs
1s2270188 . 1rs13226307 . rs1052990., rs2191500.
156466578 H: 547 55 .

1.2.5 SNP/Az R ey H 5 A AWF5ER 3
B 186 i W H B KA T B[] B 5 (matrix—assisted

laser desorption ionization— time of flight— mass spec-
trometry , MALDI-TOF-MS) # K # 17 SNP 43 #
L PR3 Bl BRI I P 2 W) 0 Bl 8 i 3 ot il
JHZE Sequenom /N E B MassARRAY 1 R 4:F
G HATRI . FEE L L PR . OPCR X & A
SNP i 5/ DNA J1 Bl A7 4 54 , 4% SNP i 5.9 3
150 UL 3R 1 @R % 2 [ (shrimp alkaline
phosphatase, SAP) 221 i £ &b B ; (3) B fig L 4 i
SR, 4% SNP 7 s SE AR5 1) L2 15 Wi B £ 2
1t s @ H MassARRAY Nanodispenser PRI S
384 FLA A5 FE 5| SpectroCHIP it - | 5 @4 48 A #F
it [0 7 TR B2 3% { (Mass Spectrometry ) HY 4T
Kl 3 i MassARRAY TYPER4.0 #1443 Hr il i
o BAGSR AR BCSNP 73 BURHE o kPR L AG: )
ST A o A R A S 1% A BT
FECRIH XS B, D3 TE 3 U 285 SR i e 4 5 Bt L
T 5% 1 DNA BE i #EAT FRUC Y, 5 50 — Ik 4h
SRUEAT HOXT, H— 208 100% (K 1)
1.3 SitEAEMEEES T
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B R S 0 A SR B R 0 A, ZE ] LE
R AP ST AR AS oK 36, THBCR0RE R HE AR
X, 3R 4 BT il F SPSS19.0 4R 1R HEA T 454 5t
i, P<0.05 25 A Geit# 8 X B PLINK1.07
R Ao xS 6 T A SN A7 i g 5K R AR A o
I3 AT = A AT Hardy—Weinberg 15t /& V- ffif (HWE ) ,
WX A P ASE A HWE, B BRIZ A A5 5 41 18]
AN PR A 1 LU BCR R 3 s i FH 2 A
2 logistic [71 572 43 B Ak DA B 5 52 5 XU 1) AH 5C
P 5 SR 22 R R 2t [l U9 7 3k 43 A ik PR 5 %8
T PR A 26 % 5 FH Permutation 75 HE 47 22 5K 56
I

2 % X

2.1 T2DMAS3I8BE— IR ERIAI L8

AT 5% 2K FH s 1510 ) BERIF 5, 19 20 ] — J I R
TR LR UL e 20 AL IA] A A0S R S A4 B L v
I £ 998 2 TC 4E 14 25 5 (P>0.05) . T2DM 41
BMI . [l .SBP.DBP.FPG . HbAlc . FINS , HOMA-
IR TG ¥ & 3 & Xl 4 , HOMA-B .HDL-C B
T HEZH (P<0.001;%2)
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Table 1 Primers of PCR amplification and single—base extension for SNPs in CAV1/CAV2 locus
Gene/SNP PCR amplification primers(5’—3") Single—base extension primers(5’—3")
CAVI F:ACGTTGGATGTTTCTCAACCTCCTCTGCAC
F:gACACACAACATTTATTCCAC
rs3815412 R:ACGTTGGATGTTTTAACACGTTGAGCTTCC
CAVI F:CGTTGGATGTGAGCTTCTAGGATCAGACC
F:cccccGGATCAGACCCTAGATCTT
rs3807986 R:CCTTGGATGTCCACATTCCTTGAAGCCTG
CAVI F:CGTTGGATGCTGGTAACCATGATGATCCC
R:aGCATGTATGTTTCGATCC
rs3779512 R:ACGTTGGATGGAAATGAAGACAATGCGAAG
CAVI F:ACGTTGGATGGCTAAGCTCAAGCTTTATAG
F:acGCTCAAGCTTTATAGTAAATATTTTC
5975028 R:ACGTTGGATGGTAAAAATTACAGCCCTACC
CAVI F: ACGTTGGATGATTCCTCCCACTAGATTGGC
R:GGGTCAAAATCTAATAACAATGA
rs4730748 R:ACGTTGGATGGCCAGACTTAGATCTGACTC
CAVI F:ACGTTGGATGCAGGAGCTTTGGACCTAATC
F:TTTGGACCTAATCCAAGCATC
rs1049337 R:ACGTTGGATGTTTATTACTGCCTCCTCCCC
CAVI F:ACGTTGGATGCTGAGGATGAGTCAGAATAC
F:ATACAAGATGGGCATGTTC
rs926198 R:ACGTTGGATGGGCATTTCCATCCACTGTAG
CAVI F:ACGTTGGATGGTTCAGTGTCACTTGTTTGG
F:cctcGGTAACACTCAACATCAAC
rs3807989 R:ACGTTGGATGGTCCTCTGGTGTCAATTTGG
CAVI F:ACGTTGGATGGTTGAAAGGTAATTTGAGAG
F:ATATGAAGAACTGAGGAGG
rs36068092 R: ACGTTGGATGGCAGTTGAGGTTGTTGGTTC
CAV2 F: ACGTTGGATGCTGGGATAAGAGGAGAGTAG
R:gacaATGTTTCAGAAAGCCGGT
rs2270188 R:ACGTTGGATGTCTGCACATCTGGTGAGACG
CAV2 F:ACGTTGGATGAGGACTCTTTAGACAACAGC
R:gATTTAAGAAAGGTGTCTCTAAA
13226307 R:ACGTTGGATGACAACAAATCTAGATGGGTC
CAV2 F:ACGTTGGATGCCTTTCAAACAGCTATTGGC
F:TACACATAGTTCTGTAATAAAACTGT
rs1052990 R:ACGTTGGATGAGGAAGTCATGTTACTTGAG
CAV2 F:ACGTTGGATGGCTGCCTGCAAGATAATCAC
F:CAAGACAGTCTGGTTCA
rs2191500 R:ACGTTGGATGCCCGACCTCCACCTTTTAAT
CAV2 F:ACGTTGGATGCCCAAAGAAACAATCTTTCAG
R:CAAAGTGAGGAATAGAATAGTA
rs6466578 R: ACGTTGGATGCTGGAAACACACTTTCATGC

2.2 SNP L= EE 5 8 45 R & Hardy-Weinberg
TfEa M

K H MALDI-TOF-MS % % 55 f51] 45 1 %} 18 21
3559 {5 573K # CAVI/ICAV2 H H X Y 14 > SNPs
EAT L RIRUAG N , BTG SNPs A/ 5 56 R 43 74 1 g 2R
¥1>999%(99.82% ~ 100% ) , 4% SNP fii 55, MAF {f 5
1000Genome I HapMap 0¥ 127 41238 114 H 0B
MAF{EEIT . 2 ROTKEE:, CAV2 FEH 1 152191500
TEXT B v (1) B PR A 53 A AN 455 Hardy—Weinberg
AL 7 fif (HWE; P<0.05) , 48 BT 1T T DL 3 1% .
CAVI 3£ H 19 1s975028 5 CAV2 FE [H 19 rs6466578
W7 S A7 58 A R Ml (P=1) , SIS
B 15975028 44 A S HK 43 BT, rs6466578 T LU A B

CAVI B: A 154730748 i s 7 %) BEZH F1 T2DM 41 1)
MAF 7351124 1.05% .0.18% , I MAF<1% , 53 #r Hif
TUSIBR . 52 CAVI FEH 8 4~ SNPs Fil CAV2 [
31~ SNPs FE [ #4341 755 HWE (P>0.05) , H MAF
PIRT 1%, WA JG SR 50 17
2.3  CAV1/CAV2 £ E SNP {if &5 % fi £ E i &
i

£ SNP {77 #5, 76 T2DM F1 X} F8 20 1) 45 {37 K&
B A WL 3 3, CAVI 3[R 15926198 {7 p5 I A
S FE R C R AR R AE T2DM 41 B i F 46 R 41
(P=0.008) , CAV2 %X rs2270188 . rs1052990 {3/ /&
AR A5 A0 PR G 431 78 T2DM 4 BH (2 AIK % iR
41 (P=0.021,P=0.045;%3),
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Table 2 Comparison of clinical characteristics between T2DM and control group [n(%) orx +s]

Characteristics T2DM Control P

n(M/F) 272(160/112) 287(166/121) 0.776
Agelyears 51.1+11.9 50.5+10.4 0.495
BMI/(kg/m*) 25.0+3.6 23.5+2.9 <0.001
WC/em 90.2+10.1 83.5+8.6 <0.001
Hypertension 109(40.1%) 109(37.9%) 0.589
SBP/mmHg 134.2+18.4 128.6x15.7 <0.001
DBP/mmHg 83.6x11.3 75.4£10.1 <0.001
FPG/(mmol/L) 9.09+2.24 4.99+0.34 <0.001
HbAlc/% 9.47+2.42 5.31£0.31 <0.001
LgFINS 1.00+0.19 0.89+0.14 <0.001
LgHOMA-IR 0.60+0.13 0.24+0.06 <0.001
LgHOMA-(3 1.59+0.21 2.03+0.10 <0.001
TC/(mmol/L) 5.13+1.34 5.24+0.94 0.276
TG/(mmol/L) 2.00+1.77 1.38+0.92 <0.001
LDL-C/(mmol/L) 3.17+1.10 3.26+0.82 0.231
HDL-C/(mmol/L) 1.10+0.28 1.44+0.35 <0.001

BMI:body mass index; WC: waist circumference; SBP: systolic blood pressure; DBP: diastolic blood pressure; FPG: fasting

plasma glucose; HbAlc: glycated haemoglobinAlc; IgFINS:logarithm of fasting insulin; IgHOMA~IR :logarithm of homeostatic model

assessment of insulin resistance ; lgHOMA~f : logarithm of homeostatic model assessment of B—cell function; TC: total cholesterol ;

TG: triglycerides; LDL-C: low—density lipoprotein cholesterol ; HDL-C: high—density lipoprotein cholesterol

R3 T2DM AFNXTEBLHE SNP fif S & T E E IR 5 7 Lh i

Table 3 Distribution of allele frequencies of SNPs in T2DM and control groups [n(%) ]
Gene SNP Minor/Major Allele MAF X P
T2DM Control

CAVI rs3815412 C/T 120(22.06) 122(21.25) 0.107 0.744
rs3807986 G/A 107(19.74) 137(23.87) 2.778 0.096
rs3779512 T/G 28(5.15) 39(6.79) 1.345 0.246
rs975028 AIG 26(4.78) 33(5.75) 0.525 0.469
rs1049337 C/T 232(42.65) 248(43.21) 0.036 0.850
rs926198 C/T 64(11.76) 41(7.14) 7.011 0.008
rs3807989 A/G 149(27.39) 160(27.87) 0.033 0.856
rs36068092 G/del 120(22.06) 120(20.91) 0.221 0.639

CAV2 rs2270188 G/T 104(19.19) 143(24.91) 5.301 0.021
rs13226307 T/A 78(14.34) 104(18.12) 2.928 0.087
rs1052990 G/T 79(14.52) 109(18.99) 3.985 0.045

MAF: minor allele frequency

24 CAV1CAV2ERE % SNP i R B FE B % 43
%5 T2DM E9& KU X BL 5 4

5 SNP AV 15 FE T2DM X 2 ) e PR 780 47 5
SR UL 4, 43 BIAE N (additive , ADD ) B HL |
P (dominant, DOM) £  | [& 4 (recessive, REC)

R = Fh it A B T iz 2 T K logistic [E1F 434
SNP {7 s Jk [ B 2 25 M 5 T2DM 8t 4% 5 1 1
K ZR, IEXFAEWS RS BMI N R AT IE , 4550 0
K4, CAVI FEH (1) rs3807986 137 5 7 i M it 4% 5
IR 5 T2DM &) B AH O, GG/GA L AA JE PR A
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£ T2DM KUK 12 3 [ AR (OR=0.640 , 95%C1=0.449~
0.913,P=0.014) . CAVI £ 1) rs926198 {3/ i 7E N
P R0 PR SR AL R 3 5 T2DM S SRR oG, 5
SEOLFE T AR EG, A8 FE A C fg 234 T T2DM () 22
I KU: (OR=2.249,95%C1=1.429~3.542, P<0.001 ) ;
CC/CT JE PR RIAAR T2DM £ KUK 2 TT 5 R Y ()
2.2401% (OR=2.240,95%Cl=1.415~3.544, P=0.001) ,
CAV2 FE K [ vs2270188 437 s, 76 i A0tk 1 10 e i
AT ¥4 5 T2DM &0 KB AR G, 5 TAR L, 5%

£ 3£ K G X T2DM & % A & 37 4F H (OR=0.729,
95%C1=0.544~0.978 , P=0.035) ; & IEIR 22 I K )5,
S TTIERAA L, GG/GT KK A T2DM KU A i
[ 1/ (OR=0.616, 95% C1=0.432~0.878, P=0.007) .
CAV2 3£ H 1 151052990 {7 s 76 & P45 T 5
T2DM 5 JBEME A G, GG/GT 356 K AU Hp TT J X 1 A
T2DM X 5 B &2 B I (OR=0.658, 95% C1=0.453~
0.956,P=0.028;%4)

&4 FSNPL=EEERESH RS T2DM K KB 17
Table 4 Genotype distribution and association with T2DM of the SNPs in CAV1/CAV2 locus

SNP Genotype distribution/n ADD DOM REC
aa/aA/AA" T2DM Control OR(95%CI) P OR(95%CI) 18 OR(95%CI) P
rs3815412 1.050 0.982 1.571
17/86/169  11/100/176 0.743 0.919 0.268
CC/CT/TT (0.785~1.405) (0.691~1.396) (0.706~3.498)
rs3807986 0.787 0.640 1.891
16/75/180 9/119/159 0.117 0.014 0.150
GG/GA/AA (0.584~1.062) (0.449~0.913) (0.795~4.497)
rs3779512 0.752 0.710
1/26/245 0/39/248 0.288 0.215 = =
TT/TG/GG (0.444~1.272) (0.414~1.219)
rs975028 0.866 0.820
1/24/247 0/33/254 0.611 0.494 = =
AA/AG/GG (0.499~1.505) (0.464~1.448)
rs1049337 0.985 1.001 0.950
48/136/88 54/140/93 0.902 0.997 0.819
CC/CT/TT (0.771~1.258) (0.695~1.441) (0.609~1.480)
rs926198 2.249 2.240
1/62/209 0/41/246 <0.001 0.001 = =
CC/CT/TT (1.429~3.542) (1.415~3.544)
rs3807989 0.974 0.830 1.718
25/99/148  16/128/143 0.849 0.286 0.114
AA/AG/GG (0.741~1.280) (0.589~1.169) (0.878~3.363)
rs36068092 1.070 0.982 1.887
17/86/169 9/102/176 0.652 0.919 0.142
GG/Gd/dd (0.797~1.437) (0.691~1.396) (0.808~4.407)
rs2270188 0.729 0.616 1.113
15/74/182  14/115/158 0.035 0.007 0.787
GG/GT/TT (0.544~0.978) (0.432~0.878) (0.512~2.417)
13226307 0.755 0.716 0.876
6/66/200 6/92/189 0.102 0.080 0.829
TT/TA/AA (0.540~1.057) (0.493~1.040) (0.265~2.895)
11052990 0.723 0.658 0.952
8/63/201 8/93/186 0.052 0.926
GG/GT/TT (0.521~1.003) (0.453~0.956) (0.338~2.679)

1) “a” means minor allele and “A” means major allele; ADD: additive model = aa/aA/AA ; DOM: dominant model=aa+

aA/AA; REC: recessive model=aa/aA+AA ; OR: odds ratio; Cl: confidence interval; P.;: P value obtained from logistic re-

gression after adjustment for age, gender and BMI.

2.5 CAV1ICAV2EE SNPs 5k B ERNBLH
e Ih BE BY4E < 1

B IR 45 3 7R CAVI SNP rs3807986 15926198
J2 CAV2 SNP rs2270188 | 11052990 5 T2DM 5 J&
PEA S, B T 8K SNPs 5 T2DM S Bt A9 1N 7E #L

il , SR FH 2 TR A% [0 VA 43 13X 4 4> SNPs 5 25 i fi
552 (FINS) o AR A PEAS IR 5 2 5T (HOMA-
IR) GRS AL P-4 B 40 i D) i (HOMA-B) [ #H 2%
PE(FRS5) o A T HEBRZ9 W67 152w, 0K A 42
VAT T2 W T2DM 3 166 il 40 AW o K2 IE
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AR MBI  BMI R 2 5, CAVI SNP 15926198 K
25 5L A C 5 FINS Fl HOMA-IR 7K - 34 &5 A ¢
(FINS: P<0.001,8=1.380; HOMA-IR : P<0.001,8=
1.010) , 0 C 557 FE P 0 iR 5 Z KB 0 XU 3
; CAV2 SNP 152270188 fi 4% 55 i 5 [H G 5 FINS
FTHOMA-IR 7K - B AR AH OC (FINS : P=0.032, B=-

0.490; HOMA-IR : P=0.023,8=-0.379) , 5 %5 {if %&
T A B, S 7 SR G #5407 35 R B R IR P
U % 3 CAVI SNP rs3807986 5 FINS /K - A 56 (P=
0.036) , 5 HOMA-IR JoAH &M 5 R & L4 SNPs 5
HOMA-BAFFESGE 27 A O (P>0.05) .

&5 T2DM ZH CAVI/CAV2 SNPs 5 FINS .HOMA-IR . HOMA- @ 18 5% 1%
Table 5 Association of CAVI/CAV2 SNPs with FINS, HOMA-IR and HOMA- in T2DM group

' FINS HOMA-IR HOMA-B
SNP a/A"
B By B By B 185
rs3807986 G/A 0.475 0.036 0.317 0.057 -0.644 0.785
rs926198 C/T 1.380 <0.001 1.010 <0.001 -3.56 0.319
rs2270188 G/T -0.490 0.032 -0.379 0.023 -1.253 0.597
rs1052990 G/T 0.278 0.272 0.160 0.389 0.496 0.850

1) “a” means minor allele and “A” means major allele; P,;: P value obtained from multiple linear regressionmodel after adjust-

ment for age, gender and BMI; FINS: fasting insulin; HOMA~-IR:homeostatic model assessment of insulin resistance; HOMA—-3:ho-

meostatic model assessment of B—cell function

2.6 CAV1/CAV2E[E SNPs 5 5 I JE 70 AE i #9
KEESHT

T I R HE JBE 241 S8 T2DM Y #H 56 fG B I &
K i logistic [8] 13 43 #1 T2DM 5 &A% #H 5¢ 19 4 4~
SNPs 5 7 Ifil & AL JE & A AF 7R QK . AR i 2010
AT e [ 00 B YRS R A2 Wb o R VR A R Il e
o 52 6T I A BF 9 X0 G AT s LR A2 W PEA 12 W

v R A 217 B R & O 342 1] AR B
WHO AE i % G2 0[] 2 4 45 19 S 9N BMI K1) 43 b
HE(BMI=25 22 SCAERE) X BT A it 58 % G2 264 7 A
FEVEAL , %) 23 0 E e 2 216 1, JE AR JRE & 343 3]
Z A & logistic MIE - HT 25 R W3R 6, K &I CAVI/
CAV2 IR 45 SNPs A s 5 i 1l e s N A2 A S 1T
2EAHEME(P>0.05) .

6 CAVI/CAV2 SNPs 55 1 E 70 AR BE 48 X 1
Table 6 Association of CAVI/CAV2 SNPs with hypertension and obesity

SNP Hypertension Obesity

a/AY OR(95%CI) P’ OR (95%CI) P’
rs3807986 G /A 1.163(0.843-1.605) 0.357 0.870(0.644-1.176) 0.365
rs926198 C /T 2.558(1.598-4.095) 0.091 0.422(0.258-0.689) 0.057
rs2270188 G /T 1.118(0.816-1.531) 0.488 0.890(0.665-1.193) 0.436
rs1052990 G /T 1.287(0.908-1.824) 0.156 0.941(0.680-1.302) 0.713

1) “a” means minor allele and “A” means major allele; 2)P,;: P value obtained from Logisitic regression after adjustment for

age, gender and BMI. 3)P,: P value obleined from Logistic regression after adjustment for age and gender

2.7 CAV1/CAV2EE SNPs 5 M ig+54RAIE £ 14

I A5 25 AL 5 T2DM Fl g & RARBL O R E YT,
J TR CAVIICAV2 SNPs 55 IR AR5 1Y 6186, 341
A X B2 AN T2DM 4] H R i FH 98 g 25 4 1Y) Az 3k
3320 B A S AT, SR 2 e 2tk Il B R

W IE AR W% 5] BMI R 43 # T2DM AH OC 1Y
SNPs {37 &5 5 1L 3 SIH FE BE(TC) %% R &
[t B (LDL-C) . /= % B B 2K 1 I8 [& B (HDL-C) .
Hm =8 (TG) By BRI (7). CAVI 153807986
A7 5 F CAV2 152270188 3 5 AN S5 3L H G 5
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R7 CAVI/ICAV2 SNPs 5 I BE 5 FRAI#E X 1
Table 7 Association of CAVI/CAV2 SNPs with serum lipids levels
TP ) TC LDL-C HDL-C TG
B Py B Py B Py B Py

rs3807986 G /A 0.096 0.336 -0.271 0.033 0.023 0.456 -0.013 0.933
rs926198 C /T 0.027 0.864 0.104 0.610 -0.017 0.769 -0.006 0.967
rs2270188 G /T 0.047 0.627 -0.299 0.030 -0.004 0.900 0.076 0.605
rs1052990 G /T -0.052 0.615 0.009 0.922 -0.014 0.655 -0.042 0.792

1) “a” means minor allele and “A” means major allele; P.;:P value obtained from multiple linear regressionmodel after adjust-

ment for age, gender and BMI.

I 7% LDL~C 7K - B AR AH 5% (13807996 : P=0.033,
B=-0.271;1s2270188 : P=0.030,8=-0.299) , & %
B SNPs o7 55 5 i A8 bn AFAEAR G

3 4 ik

AW FE 1 AR T E DU R S8 5T
CAVI ,CAV2 5E[H AR AT IR 2 25 M 5 T2DM & 8k
I ZR ., 459 R CAVI SNP 15926198 . CAV2 SNP
152270188 5557 JE PRI i 2 43 4 7 T2DM 20 F) i 4
Z ARG 2 22 5 (P<0.05) ; Logistic [71 9434
e IE AR M5 BMI K & )5, CAVI 15926198 {if
M5 T2DM Gy JBVEAR G, 5 TAH L, C 2 T2DM X
W 46 57 3 I (OR=2.249, P<0.001) , CC/CT K& A %Y
T H T2DM B9 XU 2 TT 4 1% 2.240 15 (OR=2.240,
P=0.001) ; CAV2 rs2270188 (G/T) i 5 2 i KL A G
X} T2DM & 9 A £- 47 /E F§ (OR=0.729, P=0.035) ,
GG/GT & [A B A XF T TT & B T2DM K [ B
[% ik (OR=0.616, P=0.007) . SAHF7E45 B —%k,
Baudrand % " 7F 38 [E & & A Mtk 47 19 0 5% 8.
7 CAVI 15926198 I 45 55 437 HE A C #5747 & (CC/CT
R A X T TT 8 4 A F AR 28 5 1E U
(OR=2.83) FIH bR 9 KU (OR=2.38) #4] {5 4 i,
IHAEIE E SV AFE AR IS IE 17X —25 8 . Fisher
SRR EOHE T A5 R B CAV2 152270188 55
& 157 56 A S FH HLAE 5 0 T2DM 11 H2 95 XU |, Y
It £ Wi Fr R AR A I R B A B R, TT 3 P
R4 2 GG/GT # A~ f& (2 T2DM JKUEG 38 %7 o e 4h
CAVIICAV2 % N 22 75 VE 17 16 Fh % 25 5%, SNP
15926198 45 v JE Al C 49 8 78 36 = =y & AN HEh
36%", A G DU NFE R 9.39% , SNP 152270188

FEr LA G AR AE TR E AHE N 52.90% ", A B 5
WA 22.13% , 3 AL 7R 76 AN [6] N ol 56000 5 s 7 Jek
S B E . ARSI &I CAVI 13807986 .
CAV2 151052990 1/ 55 7€ i MR T 5 T2DM 5 Jk
PR DG, 3 T A7 AT S5 A5 5 R 4 2 L e A 4
N R 44 T H T2DM XU . 3 41 (rs3807986 -
OR=0.640,P=0.014;rs1052990: OR=0.658,P=0.028)
T A U H At A 7 9 F 9 41 38 X W5 1~ SNP
T2DM Y AHHE

TE R 252 25 WIRJT B2 B T2DM # H  1¢
IEARES M BMI R 2, 204t A 25 53 B oR
CAVI 15926198 25 #£ A C 15 FINS A HOMA-IR 7K
S 44 %5 A 5 (FINS: P<0.001, beta=1.380; HOMA-
IR : P<0.001, beta=1.010) , #& 7~ C M i 5 BT A9
DRI S5 57 HE AL, AT R 38 o JB I 28 K03 n T2DM
AU 5 Pojoga %50 7F 9 [ /&1 i 2 A F AN 88 U RF 7 A
ol By 15 i BA B v R AT A 5 A & 3R 15926198 S A7
LR C IR 4 (CC/CT 2L R B ) B 2 TT B B
71 Y FINS AT HOMA-IR 7K -, 5 AHF 58 45 2R — 3
W IEIRZ4 N £ 5, CAV2 rs2270188 “5 7 FE K G 5
FINS Fl HOMA-IR 7K F-F# A AR ¢ (FINS : P=0.032,
B=-0.490; HOMA-IR : P=0.023,3=-0.379) , $Z /R %
P FE R G 3t 35 9 I R S Po AR BE pa , DATi AR
T2DM KBS RS . A B 58 A & 30 SNP 5 HOMA-B
8 A5 A G, oL HE I CAVI rs926198 Fil CAV2
12270188 W BEi 2 9 1 2= HLHT (i = Jige 5 48 L =
B ) IEFESZIA T2DM & XU . CAVI SNP 13807986
F1 CAV2 SNPrs1052990 5 T2DM %5 & JEE AH OC |
AR % M % 5 HOMA-IR .HOMA-BIEFE S iT2%
AH SEAE 4 00 HL T R SR 9 A 43 BT 1 R A 1 /D
({166 1)) , K5 e A B, vl 5B A & I AEAH
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K Yy RE M 22 A7 5 VE FH sl 52 ) mRNA §56 £5 14 5Y

UL 1 (caveolin) WA — A~ , 73 512
Caveolin—1,2 F13, Caveolin—1 il # 5 Caveolin—2
e RS RIE S S IRB T 2R AL, UK
TE i 7 200 ML | 02T A8 40 i L P B 20 i 5 v Rk,
Caveolin—3 F7E L2 MU i 4er e M b 2k, 2 A
Caveolin VEN I T2 1 Al IHZVFI R 15 5
T 2255 T, Caveolin—1 X 5
F AR I 0 VR 32 R BAE Caveolin—1 5
i 5 3R S A VR P AR5 19 5 3R 32 (AR PR I
DG T R e v e R A s T 4
(Glucose transporter 4, GLUT4) 5  MINE S &)
T o CAVI B H R (CAVI-KO) /N BUH 34 A
RIS ORI D BT R B R IILAE A
FARBU BRIV A A R RS2 AR 2590 % L 1H
TE mRNA ZKV- B3 L, 87 0 5 28 52 (AR R Ak
M CAVIFENHE 2 5 B0 LRAE 112G-T il
55 38N BT A R L A 1B T(Glu38X) ,
A] S BN 2R 5 LY 35 4% 99 Berardinelli-Seip 5 K
PERE T B SRR, RO NE T 2240 | i HHih =5 1L
iE B RARPUA R AR o A R i
(14 I PRAME 5 4 BE, 712 T i T2DM £8 35 41 & it
K AH L Caveolin—1 119 &35 7K B WA F 1E 5
Xif AR5 N2 5 T R E 3 A LG, T R 17 4
2l Caveolin—1 mRNA FI5E FA/KFEH R, 240
1A} Caveolin—=2 7] fE J&4/E N —FP 5 Caveolin—1 45
B e —E A Bl B & FOREE A EA BT R
Caveolin=2 ) 19 .27 {i i MR W R L (PY 19 . PY27)
REAE L I 19155 2 - AN SRS - 3(STAT3) 1Y
TG PRS2 e [ 5 2 R IR AR 5 S O H PY27-
Caveolin—2 FJ 247 [ &) 28 52 VA B 1] ) 1 20 1R
Fitg i P SERIRIG RO ST JJUESE T Caveo-
lin—1/-2 75 J§ &% 315 5 18 B FRE e A A 2 b Y
HEAEH],

CAVI ., CAV2 J N 2B 5 A2 T 7 5 e 4 f&
7q31.1-31.2, CAV2 EE A2 T CAVI JE[H Y L7,
CAVI HE P 41K 36.4 ku, CAV2 SEH 4K 8.94 ku,
F3MNHMNE T . Caveolin & R LE B ME Bl iy v 3
ik Hos EEORSY TR DN & B A 7 XY 58
AR D UL ASBIESE & R 5 T2DM & B AH ¢
(19728 S BT N & 1 B s AR g A X, FRAR G S
SNP A 2% B 45 BUZ I 2 B B i = BT 91
{HZ N & XA SNP AT DA 2o 55 5 43 ) oAt

2 e mRNA FRFSE 1 55 22 B 42 5 i i TR 3R 38
IKE-FZE SN 8E . Baudrand 28 1 4E 5 B ABE
WF 5% 5878 CAVI SNP 1926198 25 i JE K C 5 bk 12
Y1t AR i ZH 20 CAVIE FE TR 338 TR FEAH 5, Bl CC
B DR K B AR, TT Y SRk B v, AT LA
15926198 i i CC/CT % K A% 2 TT %Y Caveolin—1
FEIRBEAR P R HCPTAK P38 57, 21T A8 T2DM XL
K& 3. CAV2 SNP 152270188 5 CAV1 K 57 ¥
Ji 3 X B SNP i BE I 43 (#>0.8) Y i CAV2
SNP rs1052990 13 T CAV2 3 [H 3 ¥ , $3K CAVI
HE R 57 I 1 U DX 3, CHE I SNP 1s2270188 Fil
rs1052990 A BEAE Jy CAVI &K 3 3 7 X 2 81
FRic, 5 CAVI SR SRR IR G
e ML B JRE R I B S R 2R T2DM 1 f
K2, H 58 R AP0 U1 A G, BOAS fF 58 %
T2DM H 5 SNPs 55 = 1l & AR e A I B 48 Fr k4 7
T RBRAMHT, 45 R K R SNPs A 15 5 1 1R = A
JHEAE G, 3X 5 Baudrand 55 BB ST 25 R — 3K, R
CAVI/CAV2 %X SNPs 5 T2DM Fl i 55 2% 413 1) AH
KA T RE B A U P 2 AR M iR
CAVI 133807986 Fll CAV2 rs2270188 3 s, i K 41 25
fiF K G 5 LDL-C 7K “F- FE AR AH ¢ , Chen 557 7E
CAVI 3R 235 P 5 568009 1Y S B 9 vt & 2R
CAVI SNP 5 LDL-C /K AR . PR caveolae [X i
A R R B UM G 1Y i 2% | Caveolin—1 1] 5
JIEL ] e R i T R 45 A L A S B T Y B R
i 2 7E AR A T IR By I AR AR | Caveolin—1 B
IR KT Bt i J 7 P P R T A 2% B A
B B8N s Caveolin—1 BEHS B LDL 5 P4 Jiz 4H
M55 12 | it = Caveolin—1 2 FEAK 41 it % LDL A% 4%
B BIFSY R IRAE 3T3-L1 5 41 L v Caveolin—2
(14 ¢ 35 7K - 55 0 [ B G B 1Y) B 3 i HMG—CoA i
JE it 1) 3% P S R — SRR A, HEWT Caveolin-2 [1)
3K 5 IH [ A W) G BGRR ARG, CAVI BE
i 53 78 B HE IR I 7R R R I 35 AL 1 R A
PE—ESE T caveolin 43 76 B JFAR A2 25 H 1)
HEEAEM . B, AT TG LM cAVI/ICAV2
SNPs 137 15 19 48 5 7] 5838 1 5 W caveolin £ 11335
HE T 5 I 7K A 2
AR R R : — AR AR, 7R FEL
— BEAT B 25 Y SNP A SR BERG Y ; R
AE B AE h B DU R SNP 5 CAVIICAV2 F
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RIZRIRACTF IR o o S 27 R A = 1 BA
GIHBGAE CAVI/ICAV2 FH Z2 25 PE 5 T2DM 1) R B
FEHIF 5T SNP X6 5 [H 26 38 /K S (R 52 ), 18 T VR A 3%
FILNFERLH

AW FE B AE R E DU N & B cAv
CAV2 H:[H 5 SNP 1926198 133807986 . 152270188 .
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