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[Abstract] Objective:To explore the association between DENNDIA polymorphisms and polycystic ovary syndrome (PCOS).Meth—
ods: The relevant studies were identified through a search of PubMed, Excerpta Medica Database (Embase), etc.until Jan 2016.The as-
sociation between DENND1A polymorphisms and polycystic ovary syndrome risk was assessed by odds ratios(ORs) together with their
95% confidence intervals (Cls).Results: A total of eight studies were eventually identified for DENND1A. We found a significant as-
sociation between DENNDIA rs10818854, 152479106 and rs10986105 polymorphisms and PCOS susceptibility in overall population.In
subgroup analysis,similar results were found in Asian[ OR(95%CI)>1.00,P<0.05 ], while in Caucasian,no significant association was detect-
ed between rs2479106 and PCOS (P>0.05).Conclusion:The present meta-analysis suggests that DENNDIA rs10818854,1rs2479106,
1s10986105 polymorphisms may be associated with polycystic ovary syndrome susceptibility ,but there are ethnic differences.All these
three polymorphisms are risk factors for Asians:while in Caucasian,rs2479106 is not related to polycystic ovary syndrome susceptibil-
ity.Further large and well-designed studies are needed to confirm this association.
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Institutes of Health , NIH )i2 Witr ik | Br & SCiik A X} 1R
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FER S R H AR, Welt S8 5% Hp i - i K 2 Jin
B9 AR MALDI-TOF i % A& | Lerchbaum™ |
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BAZI A 2K Tagman PCR $ A #4172 2 281 i #a
W A9 A SCHR— e e Bk L3 2,
2.2 Meta H A4 R
2.2.1 DENNDIA 1510818854 % &5 PCOS & &
P
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Table 1 Quality evaluation of included studies (%)
5% WO E S AR XTIRMERE XFRRE X T BEE AR RNAR B

Chen 7] 1 1 1 1 1 1 1 1 8

Lerchbaum E®! 1 0 0 1 1 1 1 1 6

Eriksen MB'®/ 1 0 0 1 1 1 1 1 6

Goodarzi MO 1 0 1 1 1 1 1 1 7

Welt CK'® 1 1 0 1 1 1 1 1 7

Gammoh E™ 1 0 1 1 1 1 1 1 7

Brower MA!! 1 1 1 0 1 1 1 1 7

Ha LM 1 0 0 1 1 1 1 1 6

x2 MAXH—BRER
Table 2 Basic information of included studies

g 191 4 it 1R 4 -
10818854 T Gcﬁm (i\ AA FA % GG ' EGA AA FA i};—{‘;
Chen2011(1) AEH o 744 557 174 14 0.135 895 759 130 6 0.079  0.99
Chen2011(2) AE YN o 2840 2184 613 43 0.123 5012 4178 796 38 0.087  0.99
Chen2011(3) DI o 498 406 87 0.097 780 670 106 4 0.073  0.99
Goodarzi 2012 &S EE| 939 807 129 4 0.073 957 872 82 0.046 099
Weli2012(1) €S 7K 376 334 40 1 0.057 16947 15716 1208 23 0.037  0.99
Weli2012(2) €S B3| 565 499 64 2 0.060 479 438 40 1 0.044  0.99
Welt2012(3) &S EH 203 186 18 0 0.044 189 177 12 0 0.032  0.99
Gammoh 2015 e (7N 191 157 32 2 0.090 202 168 33 1 0.090 0.90

g 191 4 *t HR 4 -
2479106 T AAWﬁJ f(; GG FG I AA ' ic GG FG ?‘MZ
Chen2011(1) Rl Hh 744 371 309 64 0.294 895 550 303 42 0.216  0.99
Chen2011(2) AE Y SRS 2840 1489 1135 216 0.276 5012 3026 1737 249 0.223  0.99
Chen2011(3) MEH o 498 279 187 32 0.252 780 476 267 37 0.219  0.99
Lerchbaum 2011 Fg3& T | 503 212 242 49 0.338 311 135 130 46 0.357  0.29
Eriksen2012 e F14 168 78 75 15 0.313 248 129 100 19 0.278  0.96
Goodarzi 2012(1) Bk 3& ES 939 440 405 94 0.316 957 454 413 90 0.310 0.96
Goodarzi 2012(2) B3 eS| 535 264 227 44 0.295 845 420 362 63 0.289 0.46
Welt2012(1) /E S 3 376 215 139 22 0243 16947 10126 5948 873 0227 0.9
Welt2012(2) €S B 559 266 239 54 0.310 477 236 199 42 0.297 0.99
Weli2012(3) Wk 5 eS| 201 97 8 19 0.306 188 84 83 21 0.332 0.99
Brower 2015 V€S EE| 845 411 368 66 0.296 845 420 362 63 0.289 0.46
Gammoh 2015 AE P [N 191 157 30 4 0.099 202 175 25 2 0.072  0.60
Ha 2015 ME LR 151 90 50 11 0.219 99 68 24 7 0.202  0.09
. I3 1 241 Xof JE 2 H-W
10986105 T AAW J AC CC FC % AA ' AC CC FC P
Chen2011(1) R o 744 558 173 13 0.134 895 776 115 4 0.069  0.99
Chen2011(2) AE Y SRE 2 840 2239 565 36 0.112 5012 4215 763 34 0.083 0.99
Chen2011(3) Y LR 498 417 77 4 0.085 780 670 106 4 0.073  0.99
Weli2012(1) e 7K 376 336 39 1 0.055 16947 15814 1113 20 0.034 0.99
Welt2012(2) e FH 554 494 58 2 0.056 482 451 31 0.032  0.99
Weli2012(3) €S P3| 202 187 15 0 0.037 178 165 13 0.036  0.99
Gammoh 2015 AE YN (7N 191 156 31 4 0.102 202 171 31 0.077  0.50
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Table 3 Meta-analysis on relationship between DENND1A Chen 2011(1) S — 183(146,229) 1227
Chen 2011(2) == 147(133,1.64) 5716
rs10818854 polymorphism and PCOS Chen 2011(3) — 137(103,18) 7.9
TR, SRRR Gammoh 2015 — 100 (0.61,1.63)  2.63
S "'ff,l_J o & o VS 17 2t Ul & S A A Subtotal (I-squared = 50.2%, p = 0.110) <> 1.48 (1.25,1.75) 79.97
WIRBR R oswch) 21 P 0 o) P |
2 Caucasian '
Aws.G Goodarzi 2012 T — 1.63 (1.24,2.15) 834
BN 154(141-167) 10.05 <0.001 6.65 0.0 0.466 o 1.t e
W AFI 1.48(1.25~1.75) 4.63 <0.001 6.02 50.2 0.110 Welt 201263) * 14068255 LI
Subtotal (I-squared = 0.0%, p = 0.924) <> 155(130,185)  20.03
WeIe AR 1.55(1.30~1.85) 4.84 <0.001 0.48 0.0 0.924 }
Overall (I-squared = 0.0%, p=0.466) <> 1.50(1.39,1.63)  100.00
AA+GA vs 'GG NOTE: Weights are from random effects analysis

B AHEE 154(141~1.67) 9.83 <0.001 5.71 0.0 0.574

WY AR 152(130~179) 5.12 <0.001 5.06 40.7 0.168

W2 AFh 1.57(1.13~1.90) 4.77 <0.001 0.57 0.0 0.904
AA v5.GG+GA

MR AEE 2.04(143~290) 3.95 <0.001 1.07 0.0 0.994

W AFF 2.13(146~3.11) 3.95 <0.001 0.42 0.0 0.936

Wi ARl 145(0.52~401) 0.71 0.478 021 0.0 0.976
AA 15.GG

BT 2.19(1.54~3.11) 4.35 <0.001 1.27 0.0 0.989

W AR 230(1.60~335) 4.34 <0.001 0.54 0.0 0.911

W& AFP 151(055~4.19) 0.79 0.428 0.21 0.0 0.975
GA v5.GG

MR AHE 151(1.38~1.65) 9.21 <0.001 5.50 0.0 0.599

W AFF 1.49(1.35~1.65) 7.94 <0.001 4.64 35.4 0.200

Wi AFh 1.57(1.30~1.90) 4.70 <0.001 0.62 0.0 0.891

FA G it — 2 AT WAL 5 BT A6 S AT AL A
SCHE 2 G, At 4 A NHE FERRSE AR AL g0 A Sk
20, 34 HHE, AL e BRSE R AL i S oM e
B AR P34 0, 7R SN S 9 Rl 2
1) S ST MR B T B A Y R i M AR AU A | 7 L Al A Y
IR PR A ETTE R % R RPN B
W AFRALTE 5 FPBIRL N G 9F OR fH 25 R A Geit2
X (P<0.05) W& N Fh 2L 7E ot 3 P 3 4% Ko 2k
BRR &9 OR {H 22 5% RS2 38 X (P>0.05) , 4%
RN A0 OR (H22 5 3A Ge it 24 & L (P<0.05),
$27K 1510818854 5 L A Fh S Bk & A Fl PCOS 1 A&
A A (B 1)
222 DENNDIA 1s2479106 % Z&/£5 PCOS & Jm48
XM

A 8 FRWEIT, LI BIZH 8 550 i Skt BEA
27 806 il 5 5 [ 1k 43 At & s W 5 [A) AE 7E S o e, ik
FHBEHLN ALY . Meta 73 #7745 3 /R 76 55 0 5L K 5
HIRAERERIT 152479106 5 PCOS AHIG (3 4), HFh
7 s 7 | 2SR 4 2 | DN L E e T /NG '

0.341 1 2.930
1 DENNDIA rs10818854 & %51 5 PCOS % 4% 10 X 1&
B Meta 53 47 S5 i £ FE & B TE 4 53 47 (A vs.G)
Figure 1 Forest plot of DENNDI1A rs10818854 polymor-
phisms A vs.G allele

3%, 35 HAHE FERRE AR AL rh 98 A SCHR 5 0
I 8 A AE, WA A BB AR 1 S T M A B0 PP 2
IO, B S FPE/N 7E 5 R W AR ALA I
OR 18 25 5 Y96 G it 22 L (P<0.05) , M Bk 36 A Fh 21
I OR(95%CI) 1y 2 R B g it 2 X (P>0.05, 3%
4), $ER 12479106 5 W I A Fl PCOS 9 &I AH 2%,
SRR NFD LW TC K (E 2),
223 DENNDIA rs10986105 % &5 PCOS & 5%
KRG Meta A7

PN 3B A B2 5 405 1) Sont BR 4
24 496 11| ; S5 TR A3 BT B D 5 (R) AE AR S5 o 1 R
FHBEHLRN AL . Meta 20 HT 45 5 B fE S5 L 5
B ERIR  rs10986105 5 PCOS A1 &(F 5), Hieff
W — A AT AL A, W R AL H 9 A Sk 2
T A4 L NHE BRIE AR A SCRR 1 4,36 3
HNTE, Sl e, YN B AL ) 5 5P 7E 1 3 PR st
e L PR AL CA vs AA 255 3K R AL R B85 4
HATHE K, T ERSE N Fh 45 AL BB R (0 55 A
55 P340 0,58 S Btk W AR AL AE 5 Fp Ay
T A OR H 2 R A G it 5 L (P<0.05) . BR3EAN
Pl 2H 78 B ML R E (CA ve AA R L IBRLR |
4 IF OR(95%CI) 1 22 7 A B2 2 L (P<0.05, 3%
5) 3R 1510986105 53 Y AF K Bk & AFPPCOS ()
KA AN (B 3),
23 BB

DENNDIA rs10818854 Fll rs10986105 4545 /il |
Y ABURRAE 53 AT B 7R 25 18208 . DENNDIA 12479106
TE PR RS 0 BUSE S AT 45, 3 5Bk Chen
2011 Eriksen 2012 Welt 2012 (1) ~(3) ¢ Gammoh
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Table 4 Meta-analysis on relationship between DENND1A
rs2479106 polymorphism and PCOS

% 5 DENNDIA rs10986105 5 PCOS #8 3% i 9 Meta 43 #
RIASHER
Table 5 Meta-analysis on relationship between DENND1A
rs10986105 polymorphism and PCOS

. AH A 35 ST K 56 N AH G A 56 5T A 56
FE R A B PR AR
OR(95%C1) Z{i P{8 Q14 P(%) P14 OR(95%C1) Z{i P8 Qi (%) P4
G vs.A Cuos.A
MAAHE 1.13(1.03~1.25) 2,50 0.012 39.60 69.7 0.000 MR AHE 1.52(1.28~1.80) 4.77 <0.001 13.41 55.3 0.037
WY AT 1.34(1.24~1.44) 7.97 <0.001 4.30 7.0 0.367 WY AR 1.49(1.17~1.89) 3.27 <0.001 11.28 73.4 0.010
Wi % AFh 1.03(0.97~1.10) 0.98 0.329 3.50 0.0 0.836 W 3E AP 1.60(1.25~2.04) 3.76 <0.001 1.63 0.0 0.442

GG+AG vs. AA
B EE 1.17(1.06~1.30) 3.05 0.002 29.73 59.6 0.003
WP AFR 1.40(1.29~1.51) 8.50 <0.001 3.18 0.0 0.528
3 AR 1.05(0.97~1.14) 1.16 0.246 2.18 0.0 0.949
GG vs. AA+AG
SR AHE 1.17(0.98~1.40) 1.74 0.082 25.06 52.1 0.015
YA FR 1.59(1.36~1.86) 5.72 <0.001 2.00 0.0 0.736
B & AN FF 1.01(0.87~1.17) 0.12 0.905 6.34 0.0 0.501
GG vs.AA
BAROEE 1.24(1.01~1.51) 2.07 0.038 30.25 60.3 0.003
MY FR 1.78(1.52~2.10) 7.01 <0.001 2.55 0.0 0.636
KR 9 N Fh 1.04(0.89~1.21) 0.46 0.647 5.07 0.0 0.652
AG vs.AA
B AR 1.16(1.06~1.27) 3.32 0.001 21.12 43.2 0.049
YA FI 1.34(1.24~1.46) 7.15 <0.001 2.53 0.0 0.639
KR ANFh 1.05(0.96~1.15) 1.15 0.252  2.41 0.0 0.933

CC+AC vs.AA

BT 1.52(1.27~1.83) 4.54 <0.001 13.57 55.8 0.035
W AFF 1.50(1.15~1.94) 3.02 0.003 11.66 74.3 0.009
W AFh 1.61(1.25~2.07) 3.67 <0.001 1.55 0.0 0.460
CC vs. AA+AC

MR AHE 2.25(1.52~3.31) 4.08 <0.001 2.94 0.0 0.817
WM AT 2.20(1.47~3.30) 3.85 <0.001 2.70 0.0 0.441
Wk ARl 295(0.66~13.10) 1.42 0.155 0.14 0.0 0.934
CC vs.AA

BARE 2.39(1.62~7.54) 436 <0.001 3.19 0.0 0.671
W AFF 2.35(1.57~3.52) 4.17 <0.001 2.98 0.0 0.395
W3 AP 3210.61~1694) 137 0.170 0.14 0.0 0.989
AC vs.AA

B 1.48(1.24~1.77) 432 <0.001 12.71 52.8 0.048
WM AT 1.44(1.12~1.87) 2.79 0.005 10.87 72.4 0.012
W ARl 1.58(1.23~2.04) 3.52 <0.001 1.42 0.0 0.491

Study %

D OR (95% Cl) Weight
1 Asian ;
Chen 2011(1) . — 1.51(1.29, 1.77)  9.31
Chen 2011(2) e 1.33(1.23,1.43) 11.81
Chen 2011(3) —— 1.20(1.00, 1.45)  8.42
Gammoh, E —— > 1.43(0.87,2.36) 2.66
HaL ——0— 110 (0.71,1.71)  3.28
Subtotal (I-squared = 7.0%, p = 0.367) <> 1.34(1.24, 1.44) 3547
1
2 Caucasian E
Lerchbaum 2011 —— 0.92(0.75, 1.13)  7.73
Eriksen 2012 s 1.18 (0.87,1.60) 5.40
Goodarzi 2012(1) — 1.03 (0.90, 1.18)  9.98
Goodarzi 2012(2) — 1.03(0.87,122) 8.99
Welt 2012(1) ——0:— 1.10(0.93, 1.30)  8.99
Welt 2012(2) —— 1.07 (0.88,1.29)  8.38
Welt 2012(3) —_— 0.89 (0.65, 1.20) 543
Brower, M. A. — 1.03 (0.89, 1.20)  9.63
Subtotal (I-squared = 0.0%, p = 0.836) O 1.03(0.97, 1.10)  64.53
i
]
Overall (I-squared = 69.7%, p = 0.000) <> 1.13(1.03, 1.23)  100.00
;

NOTE: Weights are from random effects analysis|
T T
0.424 1 2.360

2 DENNDIA rs2479106 £ #5145 PCOS % % tH Xt/
Meta T EMEFER T A S (G vs.A)
Figure 2 Forest plot of DENND1A rs2479106 polymor-
phisms G vs.A allele

2015 iX 6 4 ABEEE )5 196 91 OR (H S 591 OR 1
HES N T MBRERARRE R MG A5
FRRAT RO 20 B A B RS2 152479106 754315

Study %

D ) OR (95% CI) Weight

1 Asian 1

Chen 2011(1) P —— 2.07(1.64,2.62) 1924

Chen 2011(2) . 1.39(1.25,1.55)  27.07

Chen 2011(3) —+h 118 (0.88,1.58)  16.04

Gammoh 2015 ——0—;— 1.37(0.84,223)  8.57

Subtotal (I-squared = 73.4%, p = 0.010) -=<1:"> 149 (1.17,1.89)  70.91
H

2 Caucasian 1

Welt 2012(1) — 1.64 (119,225 14.68

Welt 2012(2) —é—o— 1.78 (1.15,2.76)  10.06

Welt 2012(3) . 1.02(0.48,2.14) 435

Subtotal (I-squared = 0.0%, p = 0.442) <:> 1.60(1.25,2.04)  29.09
Overall (I-squared = 55.3%, p = 0.037) <> 1.52(1.28,1.80)  100.00
j
NOTE: Weights are from random effects analysis l
H
T T
0.362 1 2.760

3 DENNDIA rs10986105 % &1 5 PCOS & % 16 % &

) Meta 53 47 % 0 B E B TF H 5 47 (C vs.A)

Figure 3 Forest plot of DENND1A rs10986105 polymor-
phisms C vs.A allele
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