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Relationship Between Single Nucleotide Polymorphisms of CAV-1

Gene and Susceptibility of Sporadic Breast Cancer
WANG Jia-mei, LIU Xin-yue
(Second Hospital of Lanzhou University ,Lanzhou 730030, China)

Abstract: [ Objective ] To investigate the association of CAV-1 polymorphisms with the risk of sporadic
breast cancer. [Methods] Competitive allele specific PCR (KASP) was performed to identify the geno-
types of CAV-1 polymorphisms in 135 female breast cancer patients(study group),and 166 healthy
women(control group). The distribution of CAV-1 SNP genotype and allele frequency were compared by
Chi-square test,and unconditioned Logistic regression was used to analysis the relationship between
CSV-1 gene polymorphisms and susceptibility of breast Cancer. [Results] The co-dominant model,
dominant model and allelic model showed a significant association of CAV-1 gene 1s3807987 and
157804372 with the risk of breast cancer(all P<0.05). The risk of breast cancer was increased in wom-
en with 1s3807987 AG,or AG/AA genotypes compared to those with GG genotype (OR=2.110,95%CI:
1.270~3.505, P<0.05; OR=1.968,95%Cl:1.205~3.216, P<0.05) ,respectively ;and increased in women
with 1s7804372 AT,AT/AA genotypes compared to those with TT genotype (OR=2.088,95%CI:1.285~
3.392, P<0.05; OR=2.059,95% CI:1.293 ~3.280, P<0.05) ,respectively. No significant association of
rs12672038 polymorphism with risk of breast cancer was found in co-dominant model,dominant model
or allele model. [Conclusion] The polymorphisms of CAV-1 gene rs3807987 and rs7804372 are asso-
ciated with susceptibility to sporadic breast cancer.
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AT G Il IR AR 4% - i (Hardy-Weinberg Equilibri-
um , HWE) it & -8 73 1 | 45 A5 6 38 4% 5 3 (P 1>
0.05), AT WL, FEA R B BEALAY A SR BF 1A B B A B IR
fRFEANE (Table 1),
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UL MBS Wk LS R R AR BORE, LA BB S SR A 1Y
AT P Jes 2 2UME 3 2K AZ /K (estrogen receptor, ER) |
PR Z K (progesterone receptor, PR) M Ki67 i
£ :ER(+)99 6 ,ER (-)36 i ;PR (+)78 ] ,PR(-)57
% Ki-67<14% 12 19 ,Ki-67>14%% 123 #i,
13 ZHEUESMERERM PCR ZEESE

S 2 5 0] BRZH 52 B B s R K L SR
FIARIR AR B T7 s, D50 SR 4z DNA $2 50
F G IO L FE A FE PR 2 DNA | SR 5% 4 P S5 47 i

P4 521 PCR 75 HEAT 45 SNP o 05 43 B S 56 o Jir
Aol mmE TR AEYREARAR, LA
KASP Master Mix H LGC 28 Al i1 & 1175 KBS-
1016012), 5I41F 414 rs3807987-FAM:5"-GGGGGA-
TAAGGCTAATCTCCTAG-3' ;rs3807987-HEX ;5'-GGG-
GGATAAGGCTAATCTCCTAAB ;rs3807987-R:5 -CAG-
CAGCAGATGGTATATTTTGG-3 ;rs7804372-FAM:5' -
GCTGTGCTTTGATTGATGTGGAT' ;rs7804372-HEX
5'-GCTGTGCTTTGATTGATGTGGAA-3 ;rs7804372-R
5'-ACAAAGCTCGGCTAAATA-ATTGG-3' ;1s7804372-
FAM :5' -GCTGTGCTTTGATT - GATGTGGAT-3" ;
rs12672038-FAM 5" -GCTGTGCTTT-GATTGATGTG-
GAT3 ;rs7804372-1-HEX:5'-GCTGTG-CTTTGATTGAT-
GTGGAA-3' ;rs7804372-R:5'-ACAAA-GCTCGGCTAA-
ATAATTGG-3',

By B 1:94°C A P 15min; By Bt 2:94°C 20s,
64°C~58°C(EE A& 0.6°C) Imin, FLAH R 10 WK ; By
Bt 3.94°C 20s,58°C 1min, L4535 26 ¥k, R H LGC
() IntelliQube 1% #% X PCR ¥ 34 7= ¥ i 47 5L 4
B GAR 5 AT /0 RLYE 0], SNP 43 70 25 S 4l B
Gy FEA AT — AT B IE
14 SitzseE

K HI SPSS 22.0 3 A #EAT Gt 45 R oA . AR
ST BB LS B bR ME 22 (ws) RO, 230 20 B %o
ML SR FHASEAEAS G505 B0 B B0 T o3
HFIR L E] FO SR R TR R LG DL
5 560 EAl SNP A7 g5 119 56 P 70 431 3 7 6 LA o 119
MEEWE R HWE, RAFESMZHE Logistic 7114
B 53 BT 45 SNP A7 5 FEAS [R] 3t AL AR (ki 1k |
M B S0 B RS b5 L B g B SRR B T H B
FLAE Lt (odds ratio,OR) & 95% W] {5 X [H] (confidence

Table 1 Frequency distribution of CAV-1 polymorphismsin in cases and controls[n(%)]

Pol hi Genotype Allele
U wt/wt vt/wt vt/vt 17 wt vt 2 P
rs3807987
Cases 81(60.60) 51(37.80) 3(2.20) 0.014 213(78.89) 57(21.11) 0,026 0,489
Controls 124(74.70) 37(22.29) 5(3.01) ’ 285(85.84) 47(14.17) ’ ’
rs7804372
Cases 65(48.14) 61(45.19) 9(6.67) 191(70.74) 79(29.26)
0.010 <0.01 0.702
Controls 109(65.67) 49(39.16) 8(4.80) 267(80.42) 65(19.58)
rs12672038
Cases 58(51.79) 54(48.21) 0(0.00) 166(74.11) 58(25.89)
0.054 0.413 0.188
Controls 73(60.83) 46(38.33) 1(0.01) 165(77.46) 48(22.54)

Note:a: P for genotype;b: P for allele;c: P for HWE
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rs3807987 i & GG AG AA FE R B AIl G A %
A7 5 PR 7 S 38 28 43 A % 43 ) R 81 48] (60.60% ) |
51 4 (37.80%) .3 ] (2.20% ) F1 213 14l (78.89%) .57
B (21.119% )5 X B4 43 A B 2% 43 03l ok 124 44
(74.70% ) 37 ] (22.29% ) .5 1| (3.01% ) F1l 285
(85.84%) .47 1 (14.17%) ,

rs7804372 i &5 TT AT AA FEHEIFI G A 254
HE R AE 255 41 43 A W3 43 5 R 65 ] (48.14%) .61
1 (45.19%) .9 1] (6.67% ) F1 191 15| (70.74% ) .79 14
(29.26%) , %f BAZH 73 A1 548 5331 Ry 109 141] (65.67% )
49 11 (39.16%) .8 17l (4.80% ) Fl 267 17 (80.42% ) .65
1 (19.58%) ,

1512672038 2 AVEAL A5 H T30 70 F5 A A fE 1 1)
Oy I ASLR HANA 112 B,
X HEZH 120 ], H GG AG AA

PSR 5 20 B0 B B M 2 DDA G (3 P<0.05) 5
1s3807987 i s5 . AIXT GG FEF R AG Fil AG/AA &
AT 78 S 5 2L B 9 RR s AU (P<0.05) , OR B 43
B4 2.110 (95%CI:1.270~3.505) .1.968 (95%CI;
1.205~3.216) , #5747 A S50 B G A 3L, HFL
JUR 98 B R0 IXUBS: 38 01 1.623 3% (95%C1:1.061~2.482,
P<0.05) . 17804372 fii i« A XS F TT FE[F 5 AT FiI
AT/AA &P Y G 8 338 fin L A 9 A8 XU (P<0.01)
OR f{f 4> % & 2.088 (95% CI:1.285~3.392) .2.059
(95%C1:1.293~3.280) , #5747 A 7 FE R4 T 450 K&
PR, HC 2L 8 1% REO XU 38 m 1.699 % (95%CI .
1.165~2.477,P<0.05) , rs12672038 {3 . . 1 T AA 3
AL Bt D O AA JER TS AG B IF b, 7255
D LR K AR 112672038 437 55 22 A ML IR g
S8 AU 15 To AR Sk, ELRHZAE 5 AN A T I 820047
23 CAV-1 EE S &AM S 2L AREIGKmEFIEN
XD

3B % 7€ Logistic 719 J5 % 43 T rs3807987

Table 2 CAV-1 polymorphisms in relation to breast cancer risk in studied population

HPE A GA ggf {37 3 A 15 52 SNP Models Cases Controls OR 95%CI P
3807987 Codominant model
B 25 4% A5 W% 4y 3k 58 i ©
GG 81 124 1.000
(51.79%) .54 11 (48.21%) .0 1 AG 51 37 2110 1270~3505  0.004
(0.00% ) #1166 141 (74.11%) 58 14 AA 3 5 0919 0214~3.949 0.909
(25.89%) , X;J‘ il gﬂﬁ}}ﬁ%ﬁ %ﬁ.} Dominant model
GG 81 124 1.000
Hy i |
?;;‘;3;3) le {%6(%%310;0 ; ‘;1'1612 AG+AA 54 42 1968 1.205~3.216 0.007
: VAN ! : 0 Allele model
B (77.46% ) 48 1 (22.54% ). G 213 285  1.000
24511 ,1s3807987 M rs7804372 A 57 47 1.623  1.061~2.482  0.026
%ﬁi A R /H\:% = E i Eﬁéﬂ 157804372 Codominant model
i TT 65 109  1.000
0 AL A oy A 22 5 R AT AT 61 49 2088 1.285~3.392  0.003
gi it E L (% P<0.05), AA 9 8  1.877 0.694~5.132 0214
rs12672038 13/ 5 3k K 78 % S5 Dominant model
SRR L 149 5345 4 o o1 LW
Y312 85 X (Table 1) AT+AA 70 57 2059 1.293~3.280 0.002
GITF = able
° Allele model
22 CAV-IEFABSIRELX T 191 267 1.000
R R X & A 79 65  1.699 1.165~2.477 0.006
%J:Hj:t B %{jﬁ rs12672038 Dominant model
DN GG 58 73 1.000
TEAIPAS 1 A
B f Br CAV-1 fiL x4 % z AG+AA 54 47 3723  0.991~2.810 0.054
B[S ELIRE S JEAE 22 [a] (P Allele model
R, 455 R (Table 2); 1s3807987 G 166 165 1.000
K 157804372 {j )‘f‘l“ g ?S’@T‘f 3 A 58 48 0.670 0.774~1.863 0.413
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Fl rs7804372 i mi 2851k S ER (PR, Ki67 . M5 itk
UL 25 5 7% A5 LR I R BRAFIE Z R C R, 46
7R :rs3807987 I rs7804372 FE K £ 25 1 5 AT ik
ELZ5 %% 5% ER PR Ki-67 H 1R A B TAH M (3
P>0.05) (Table 3),

rs3807987 i i . R4 2 4l vf | #E4HF AG A1 AG/
AA FE PR TR ZL R 1 RR XU S 2 M R (P<0.05),
SrIBEIN T 2121 (95%C1:1.008~4.462) F1 2.099 1%
(95%C1:1.012~4.351), rs7804372 i ffi . R4z
o AT AT T AT/AA JER A ZLRR e 10 b ORI 3%
PR3 S A3 BIBE N T 2.900(95%C1:1.371~6.138) Al
2.406 15 (95%C1.1.188~4.872)

3 3

CAV-1 R 4 8% 1Y) Caveolin-1 42 4 1} Caveolae

vl -,
[avg

FEREEE A, HARXT 3 i o 21~24kDa, WH5E4E
th CAV-1fE RS E A2 5MT ,#5W ER,EGFR,
Her2/neu, TGF-B Al mTOR 15 538 #& 4, #ifL N &
AR RERRTEEEXELENIEN, 25
2 i LR e AR P B R 6 IR 2 3 e T AR S AR )
PRy, HE AR R IR YT FLIRIE IR YT O A AL
B

H T, % CAV-1 5 LM 5 B i SR ot 4 v
7E C239A (rs1997623),G14713A (rs3807987),G21985A
(12672038), T28608A (:s3757733),T29107A (s7804372),
Fl G32124A (rs3807992)6 A i 5 15-%7 | G14713A
(rs3807987) . T29107A (rs7804372) B A4 s T %, (H
IR el B A —3, BRILZAM, M5 meta 434748 H
CAV-1 13 33 22515 Z R b B AR o100,

Wihandani 2§ V8 5¢ 45 5 B 7R 1s3807987 Al
157804372 i i 2 S S IR R A R BRI R

Table 3 Association of CAV-1 polymorphisms with tumor characteristics in studied cases

rs3807987  Cases/Controls OR(95%CIy" P rs7804372  Cases/Controls OR(95%CI)" p*
ER (+)breast cancer cases vs. ER(=)breast cancer controls

GG 63/18 1 TT 51/14 1

AG 33/18 0.524(0.241~1.140) 0.103 AT 41/20 0.563(0.254~1.249) 0.157

AG+AA 36/18 0.571(0.264~1.235) 0.155 AT+AA 48/22 0.599(0.275~1.303) 0.196

G 159/54 1 143/48 1

A 36/18 0.679(0.357~1.294) 0.240 A 55/24 0.769(0.431~1.374) 0.376
PR (+)breast cancer cases vs. PR(—)breast cancer controls

GG 51/30 1 TT 42/23 1

AG 25/26 0.566(0.278~1.151) 0.116 AT 31/30 0.566(0.277~1.156) 0.118

AG+AA 27127 0.588(0.293~1.183) 0.137 AT+AA 36/34 0.598(0.290~1.158) 0.122

G 127/86 1 T 115/96 1

A 29/28 0.701(0.390~1.261) 0.236 A 41/38 0.901(0.537~1.512) 0.692
Ki-67<14% breast cancer cases vs. Ki-67>14%breast cancer controls

GG 8/73 1 TT 6/59 1

AG 3/48 0.570(0.144~2.258) 0.424 AT 5/56 0.878(0.254~3.040) 0.837

AG+AA 4/52 0.702(0.201~2.454) 0.579 AT+AA 6/64 0.922(0.282~3.017) 0.893

G 19/194 1 T 17/174

A 5/52 0.982(0.350~2.754) 0.972 A 7/72 0.955(0.396~2.502) 0.992
Menopausal breast cancer cases vs. Non—menopausal breast cancer controls

GG 38/43 1 TT 33/32 1

AG 15/36 2.121(1.008~4.462) 0.048 AT 16/45 2.900(1.371~6.138) 0.005

AG+AA 16/38 2.099(1.012~4.351) 0.046 AT+AA 21/49 2.406(1.188~4.872) 0.015

G 91/122 1 T 82/109 1

A 17/40 0.570(0.304~1.069) 0.08 A 26/53 1.534(0.885~2.658) 0.127
Lymph metastasic breast cancer cases vs. No lymph node metastasis breast cancer controls

GG 44/37 1 TT 34/31 1

AG 27/24 1.057(0.524~2.134) 0.877 AT 34/27 0.871(0.432~1.757) 0.700

AG+AA 29/25 1.025(0.514~2.046) 0.944 AT+AA 39/31 0.872(0.443~1.717) 0.692

G 115/98 1 T 102/89 1

A 31/26 0.984(0.547~1.770) 0.958 A 44/35 0.912(0.538~1.544) 0.731

Note:*: P and OR(95%CI) for 1s3807987;": P and OR(95%CI) for 157804372
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I, (HARBIE 5T NN 1s3807987 Fll rs7804372 1 1 53
JRAEE ) A WU AEAE AR DG X 5 Hamta® Fard” Liu® 5
Wang 25 "W Z5 16— 5, R IAS A 58 & B 1512672038
55 FLIRIEE 00 A0 RS JC A OGP | 3X 5 Fard 45 71 25
A, Fard S5 N #E7T 1s12672038 AA & [K 7 fE
FLRRIE 0 AU 1 5, 28 A X T R 5 BRI I 5T
ABEA &, ARWFFE & P rs3807987 v 5, AAXTF
GG AL AG A FEH 1 & (AG/AA B i3,
i 208 DRUBSE 43 36 0 T 2.110 £i5 A1 1.968 £, #5747
A ST G AR 3 DR TR I 10 & 9 IRV 18
T 1.623 %,

Hamta %5 UGB B S B4l 9T 17804372
A7 5.5 L R S MR DG T Bt R TR A 35 R Y [ A1 2L o
14 2 9 IRV, Lin S 38 358 vh [ 5 V25 e X 2L s 1) AF
98 % PR FL R IR H 3 rs7804372 1Y A S ] Ko AT
LR RIHE AT R AR, AR R A A TR AR LI Y
PRy E L H Fard 55 7L BAHE N W 5% XF 42 20 B
IFEDA 0 T A S 4598, I 157804372 AA K& A 7Y
BN TR R CEL R g 1 RS A 5 R A A A SE A
FER T SR A, EL IR A AR XU 1S n
1.699 £ ,iX 5 Fard "W 45— 8, EH AN
157804372 7 #2245 Mk 15 FL 98 B RURS: 1) OC & AT)
ARG, RN R R RE S R AR it N &R
FIAEE R 2 FEA R AR Bl 22 5 S5 LM IR = A
XK, T — BT

Wang 2L BLHETT 13807987 A S HE [N 3,
PR BAPEZR IR A H A 58 20 & B 2 Z 18] TCAH
etk A ARBFSE K IR rs3807987 HhPH £ 245 1k I 5%
W ZE 5 ER Ki-67 8 H R IR ToH e, BT
PR .ER \Ki-67 558 FIXTIG R SR 22, 5 2L b 58
Bl ZHIIX4ELERTT 153807987 FE K L8k
5 3L 8 0 1 PR B AIE A A e M L AR HIF 9 R B
153807987 TEAR A A FLIRE T, MBS T GG JEK AL,
Pl A SO AG LA AG/AA 3 PR AL R
B E VRN X AT AR R LA VAL T M R E K
FLAZ R AR BRI | 2R3 PR B K AR fE s R R 1 n
AR HSR A fE RS BT R 3R S Al A AR Sk
B AG B LA AG/AA 2235 R T i 1 J5 A i A B
Wy, RN Ry i B 58 1 i i — 20 ok FH 2 o e
Wang 25 A N #4F rs7804372 (19 AA FE P R 1) 3L,
i B, H PROER 2635 PHME R 0 5 e v (AR

BB 2 7 2020 £ %5 26 A% T H

WESE R I & 2 [ TCAH S 1, 1s7804372 1E AR 4 42 3L
PR R AT TT SEH A 57 AT Al AT/AA SEH
FeaR R E RS A R E AN R A A (] X3 3
— Y RAEAS B DU T = A B AKHE
AT 32 B[R] R B REAS 12 B BRG] . R BEAR 4%
& XS R 4 2 2L e ik — 20 o IR AR R 2 38
PE G5 IR TR R M X HE AT 22 s  RREAR
A ST LASSAIE , Jf% a5t % 2 380 5 3L I B J%
AH G BN PR SRR AE AL 1) 3447 3 R R R A 5%
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