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IR ERE N R 2 O RGN 5 B R B AT R T DA AR BN 2 e S HAE IR SRR . ()2 HE
DR SR RIEE ST A R I ) PS5 D A AR KB, () SR I, 223N SAR o SRR B L TH R EOR
SEH SN CAEAAR, TR S TGRS b, A2 2 BRI E 4R, 2 240
AR K-S (FURAE R AR AT A R IREE T, ANTR] 2256 9 S 0A 0 15 A AR K- o 28 5 . 1458 H.
VERIREARF A R B-TRBR  WFFESS RN AR R 22 L R A St B4 TR

K§EiA

SRS B844; B84S

[ 4

T /A AR I 5 1 5 i R 2% R0 R A LT 2
JE U FHL B 2 1) B RS F T IR, Bl o TG
SERDGE, I F T IUAE AR 2 5T 3 DR R < A 8
FHEAER(G = BYMMEE, 5T mifl 3 %2>
AR (e.g., Xia & Yao, 2015)LA M KL A 534
B ZRE X F D AEMAR I 2 B AEH] (e.g., Cao et al.,
2018; Zhang et al., 2015; ®ATA%, LEMH, HMN,
M, SRICHT, 2017). A HLIE R Y R LR
BB B 2 A ML 5 A AR 22 SR it T R R, (AR
FE RUXTH7 Z A P (A R0 38 AR 2%, T LA
GYLE R ] A MR (e.g., Dick et al., 2015), T
SRR ORI £ B TE R B, IAREAE R 24 2
WAL A, B, Rom sl L 2 R
(polygenic) Al 2Ntk (additive) I % fy FEfib EA 71845
FAGTE, & ILBL I BRI AR BEAAR 30% ~ 70%1
75 5 (e.g., Nivard et al., 2015), P fifi 5 XF BAIE R BF5T
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HARIAR, BEEEORT N, 20N ZIEN RN, B <3R5

JRr BRAE TN IR S ast Al AR BRAER T, ATt il 2
U B9 3 T 06 R 22 55 DR 32 A 3 R 6k PR <
PRI 52 . 1% J5 ¥R BR R AAR 52 2% 1 22 ik DR 352 4% BIL i 1
YE it #(e.g., Cao, Lin, Chen, Ji, & Zhang, 2018;
Stocker et al., 2017). A5 RIRTZ B H A, %
52 L)l (dopamine, DA)FR Gt AL RInfq o5k
RHFXNF DAL R SE R, JF A I 1% 2 HE P < B
BEae BT A A B R (R - ) R
TR Gy BB AL, DU B AR Y £ 5 TR st A%
PLHIBFSE
1.1 ZERAZEFRSMNEG: NBEEREZ ER

R

A B0 B B R Ui (monoamine deficiency
hypothesis), £ UL R G DIHE P& 5 | A MAR ) &
%5 [H (Belmaker & Agam, 2008), £ [k RS vifie
Z R Z2 WA | e is FE 5 2B i 3 [F] 52
(Opmeer, Kortekaas, & Aleman, 2010), Itoh, #k
22 W R % S s A ik — 30 2% 22 B B3 1% (mesolimbic
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pathway) F1 H1 fixi — K¢ Jit 2 [1 % 38 [ (mesocortical
pathway) Jj BE 6kt [ 15 41 B %5 U) 4 5¢ (Dunlop &
Nemeroff, 2007), FETFit, #ERLZZENE ARG HFA
th, B 5T 2O s, R
T~ % | v — B JoT 2 U R (v Y PR
RN T RIZ O B, LA A A F
RS HE A (catechol-O-methyltransferase, COMT) . £
i 5% 32 AR L [H] (dopamine transporter, DAT1) 5 D2
R 22 B i 57 K £ K] (dopamine receptor D2, DRD2)
(Cao et al., 2018; Lin et al., 2017; Pinsonneault et al.,
2011).,

COMT M 4wy COMT Mg BE M K% fir 2=
FIRE . B ERER. SRS, RS i
(i) B H 7 22 U2 i e 2 4 T S U AR . 7EARZ COMT
SR Z 2, Z2BWF5E 3 G 1s4680(Val158Met)
2225V 5 HAR A5 00 B B R) R ) SC IR, H2 T 5
INTEEMFEA T, rs6267 Z275PE 5 COMT s MY
KSR T rsd680 Z 1 (Lee et al., 2005), T I,
ARWFFEHE FORTEALT 22 S G 4K q11.2 X1 rs6267
2. e, 5 T S0 EEML, G4
P 5 COMT 6 £ K (Lee et al., 2005),
BRI G S5k RLRA BOm 1 22 AR R iy 25 3
HRMEN Z B . Lin 25 (2017) B 5E s,
186267 25351 5 WA 4 DR A B IARRE AR i 25 A O

DATL H [ 4 hith 1) 2 L i e 3 A T A8 5 5 fk 1]
Bt 1) 22 0 e e ds 40 M 30 9 i S, 308 ik M 22 1
JHe & BRI AR . AW EEH LT DATL
VNTR Z &k, (HIEEM A AR (IR 30 10R) 5

B ) DAT ek 16 VA & EARAFAE 53 1 (e.g., Costa,

Riedel, Miiller, Moéller, & Ettinger, 2011; Heinz et al.,
2000), HLZ T, i T 5 SYEKE p1533 XY
1527072 ZAMERIKIEEE MR E, TR N A ASN
SEE BRI T AR T CC B A B A T
Y215 7K F (Pinsonneault et al., 2011), £ & XUFH i
RN R, fEZ2AEERIERA T, A Al
FERIA R, 1527072 22355 RURH i g A7 7R E K
X (Pinsonneault et al., 2011),

DRD2 K 4 fis (1) D2 #4224 Jie 32 1438 3 5 1
TN 1 % 2R G R4 22 T Y RE 15 A DA T 52 Wi R S 4TS
RS ors1799978 Z ML T 11 5 Y tafk q2.2-2.3
IX, J& DRD2 K E 3+ X iy —Fh D REPE 2 VAL
S, TE-241 (7 EABRIENE (A) B 5 RN (G U
Fil % {7 B 4 (Doehring, Kirchhof, & Létsch, 2009),
W D2 Z KR ik (Zhang & Malhotra, 2011), R

B W ARAT KT 151799978 45 1 K DI RE Y H HEUESE,
THAZHOCHET RN A SEALEEI T RE S R 2 12
JHe 32 AR5 P (Doehring et al., 2009) K B i (AR X
[ 45 5 (Cao et al., 2018). BRI T, A S5 (GE
it 5 D2 ZARGE G AEAEHUE I LA AR . K
SPRUERO ST E R, AL G AL, A 55
A7 HE R B AA LRI B 7RG YT R B A1y
J7 R4 (Doehring et al., 2009), X /R, A 257 FE K Al
e S AR D2 2 AKCR A G, BRI D2 32 %0
AT DM A 35 B 5 52 AR 25 5 A8 0, DA R 21 5 4
PR, HeAh, AHRAETE BN TE B REAS b, AH
HAth DRD2 7454, 151799978 £ 5 5 W 4 iy 1] 155
Hiidy7 %046 % (Xing et al., 2007), 3 H 5MARHY E
5% (Cao et al., 2018),

S PR DRV BIE 5 Ry AR AR %) & A LT 5 A
22 it T BB e R, HZ BB DT Y Y A e
TEAEARA o 38 B ACe 0 35 A% R A D PR 2 — T g
WIS 2T AR Y 22 Hk PR35t A% 45 7 (Belsky &
Pluess, 2009) . L HJZ, 5%/~ COMT K \DAT1
SEINFI DRD2 & A W] BEFF AR SZ A FH AR, i
FETEMR RO . I sh Wit 5E K B, 78 DAT1
BELR R BT, COMT il % 1 HU R BB B 400%,
D2 ZARF IR K T F%(Giros, Jaber, Jones, Wightman,
& Caron, 1996), X COMT F:[A | DATL F: A Al
DRD2 A P[] W] BEAFTERR 5 R0, e [F] 15 22 12 i
RGHIIEE

VT, WE5E A R INASAHE T 1) B SR A
PRl 2% B0 1 22 6 RIS 00y, B 22 B IR R4S 43
(multilocus genetic profile score, MGPS), £ %:[K 2
TNAS 53 97 35 AR Y 38t A% BL I DT 5 32 3L T — g
IREZR, 124 CA W s 2 5 00 FUAT AT B —
5L 35 A% T 5 (Pearson-Fuhrhop et al., 2014; Vrshek-
Schallhorn et al., 2015). 21, Pearson-Fuhrhop 55 A
(2014) M 45 B Jie e B Bt 25 8 1 52 22 12 4R
iz FtE S UIRERY 5 Fh DA JE K (COMT DATL,
DRD1. DRD2 #l DRD3)f £ kK 2157 5 AR
S 1 JGHE, 25 R b s TO I R TE AT £8 3 A A 2 i
Xf HREH, A ARG 1 XU S 457 ik DR (IR P 22 B g
SR DB 2, AR K P8R, AR L
MR, 2N B2 MR R, X
71N 22 5 KL 220 5 vk R A% i it B R e s A 1R R OF
HHG s e iR Jy . oAb, fEGErMror i, 25k
PR BN AS o3 FTAE O — Rl 2 A8 f, 7 A 36 56 PR < B
B2 5 AE B HAT G 1L #E(Dunn et al., 2011),
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1.2 ZEFEEMEFEMERRZNTEER

FE SR R, 2 B R G2 B AL
156 52 S P R P ) IXURS:, - EL AT BB R 15 A
X REG AU E o BN, AWt 2 R AR (biosocial
developmental model, BDM)#§ Hi, £ e &= %
2l G VAT R I RGE DI RER G, R AARTE
TR VTS I PR 358 I A SRR, 2 B A AR P A E )
LR XU $2: 155 (Beauchaine, Gatzke-Kopp, & Mead,
2007). HiA I AEIS AR, % R -HIAI %
T R M A PR B R, T B 45 %
PJ#H & (Andersen & Teicher, 2008), COMT, DAT1
F1 DRD2 JE A iy 3 2R 38 o X 43731 4 v T K i 45
I [X 45 (Matsumoto et al., 2003) . Hfixi SO A4 K ik 2%
Z 45 X 3 (Lewis, Melchitzky, Sesack, Whitehead, &
Sampson, 2001; Noble, Gottschalk, Fallon, Ritchie, &
Wu, 1997). KL, 7EH T30 % 5 58— 4 i i 3% 1
=PI DR AT BRI A A6 PR B 8 U A 1
SRR B A A K e . SRRt h Z MR G2
FEP B NS o 5 35 0 28 BAE AR AL T 9120 iR
P& . N Davies, Cicchetti Fl1 Hentges (2015)AJF5T
WoR, AT RERIE B FRAT AN, ZHEK 2n
1957 5 1) T D4R L 2 R I B nAR 4 Ik 5
AR AT N 2, O T IO SUIR AR 0 7K 7 1
TN, TE X 2FAE B B, A RS A AIG
I 1 22 T M 7 56 55 0 ik P (DRD4A SE Al DATL LA |
DRD2 % [H F1 COMT DBt i &, SR B H A
A BORAR 2 P (Nikolova, Ferrell, Manuck, & Hariri,
2011).,

SR, 1G4 /DEUILI 2 e R4 2 5 K R i
ST RBE R FE L RIEAFI R FKE IR N R, iy
M 257 (Davies et al., 2015) . F=RIAF| 35 (Bischoff
et al., 2017). - EFF(Coley, Sims, & Carrano,
2017)5%, wARA M ERIME EH . TEARZ
MR BEIRRE R T, FESRE R RS BRI 5
i) AR AR ) 2 O . A5 o, RESERY AR
WHFAT R, WRTE . SRS e E
AR B H BN A R IR A ThRe, R
[ AEC $0 B 14 XUES: (Olino et al., 2016; Wang et al.,
2016). AHIZ, WHWBFRAT R, fE4s . DA T
B DAEIE a2 A IR RA A B, 4k S B0
= B HNAB XS (Wang et al., 2016), KL, AWFFRAY
H iz — 228 Gis IR AIE R B SR8 bR, 5%
COMT J&[K | DATL P Fil DRD2 JEPH £ 5 K 2
o SIS E L BARE .

1.3 “|R-ENEERERE 5 R 1EE

Z 5L BonAs 4y 5 B4R 0 28 BAE AT g
B PR e B T RS . <R R AL S AN ]
Ty AR A B A — 0 L AR B AT oA ()
9 77 A SR TS N85 A A DRSS 5 R RS R B 455 1
ZEA 45 B (Monroe & Simons, 1991); 1G5 &INH,
SV e DRV PR = 5 b — st e T s v, AL AT
SR A PGS 1 A 0 B B 5 1 B N U (Belsky
& Pluess, 2009) ., £ T X P 5o PR, WF5EH XS £
FEPH BI04 53 A o b gt — e 20 XU 7 43k S
“EM AT IRV SR IR S G

SRR, YETH 2 M R4 2 5 K R i
S3BIFFE v T I A R B AE bR 3R BR T IE AR A B,
JUHOZ Y H B VO A PR, SR A S A 5 kAT
RE oIk I 2 BAE 480, HOr gk i« R -
3 AT GRS T AN [R) By Rt AR Y Y — R O
(Roisman et al., 2012), FT I, AREHRL THE N
THERA ) L B 24 BTG 5 )7 i —— 5 S 8k Il 3 A
%l (re-parameterized regression model), HEME M BRI
AL H A e BE PR < BRI 22 HAE A TE 2(Widaman
et al., 2012). Ik, ABFFEHYEE A H B9 R HH
4B 5SS B0k [] =4S 78 55 T 5 R

g b, AR Z BB A, BR20
Jli ZGEHEN B INT558(COMT, DATL Fl DRD2)5 £
FEHFATIXE D EMARR FE R, EEHIT LR ]
B () Z D ZnAs o MR R SR AT X B AR
BRI AR ()xF 258 K RN or S5 E# SR T
Ry 52 W AR 1 28 BAE B 28 (5 - g A A
v AN [RGB R A TR 5

2 R

2.1 #ik

B B — KRB BRI H . %50 H fe)
TEINZRE VAT 14 Fr/N g e fh i = 4E gy
A 2261 44, FERRAESE A WA T — UG R A pF
SN, TEFAF, AR KAz 2R B AR B RN
(Cole et al., 2002), {HSZ/N . -EFEH (L 12~13 )&
FIAR KT OB, 1 2SS AR K g 3
R 9 9% I B4 I T N K OF- (Cole et al., 2002;
Ferro, Gorter, & Boyle, 2015; Natsuaki, Biehl, & Ge,
2009), K ULAS B 5T BB AE T A AE AR PR T
B B T RSY o 4T TR S FIWFIT 4 3% )i,
DA SR Ry A7 BE AL G 43 11201086 N )it
st LR I 4E . M98 Duncan Al Keller (2011)42 H
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MR Gtk e 1 SRR R TR K, MAhiss
BN HTE 1% 240, AR 80%LL F Ay S i 4
H1, FEARBEARIELE 600 A LI E, AROF5E o8 R
AR ARFEA 20K . BA B HUR 1)k S I an A
ARTEFEAM G (PR . W TR . BESRESRE
A FI R E 2R WER]:  =2.19, df =1, p=0.14;
B2 HE KT =283, df =2, p=0.24; R¥EZ
HEKF: =261, df =2, p=0.27; KEEHIKA:
x'=4.87,df =2, p=0.09; 4E##: 1(3185)=0.12, p =
0.91; T1 #MAB: t(3218) = 1.53, p = 0.13; T2 ffR:
t(3077) = 0.80, p = 0.43; FIWHFF: t(3206) = -0.91,
p=0.36; JHWEIE: 1(3206) =0.76, p= 0.45), [FIAF,
Syl N A 2 22, AR ST AUAE DU B 1K (1052
NP AT 508, DU BGR5 2 B R G SR
WA R AR i 5 22 (M 2 = 0.00, df = 1, p=
0.98, 4E{#%: t(1063) = 1.47, p = 0.14; COMT: * =
3.71,df =2, p=0.168; DATI: y* = 0.55, df =2, p =
0.76; DRD2: > = 1.19, df = 2, p = 0.55; T1 jIfp:
t(1072) = 0.06, p = 0.96; T2 fIHL: t(1077) = 0.49, p=
0.63; FAMZZFE: 1(1073) = 0.32, p = 0.75; M ZFE:
t(1073) = 0.03, p=0.97). &%, AR AL 1052
N, NEEYAT AR 12.31£037 %, 4 524
N(49.8%), 24 528 A(50.2%). BFEZHE KVIE
MR EUTES 11.7%, mhsh & 26.5%,
KELEH N 61.8%. EZHBKEAEW XL
T 8.3%, mhEihE#E b 20.6%, KELLEH
i 71.0% . Z K H WAL T 3000 T 1 23.2%, 3000
~ 6000 JCHY (5 47.9%, =T 6000 JCHY H 28.8%:
22 MRIA
221 BEHFITA

K v SChR L # 57 B 55 R 7] 45 (Child-Rearing
Practices Report) (Chen, Bian, Xin, Wang, &
Silbereisen, 2010)M it} L ZF-1T R, 1% 045 H B
R . RARAE@ AT E, o <FREAORA . 2EY)
A EEFEZ T UEIE ™) 514 DIHE, e IR
+ i B A TR U, 3R S At (b ) B 1 S k)2
YEFEAE BB T e bR, R84 4~
H, anemnRIRMEZ AR, TSR b>)
YE RSB SRAT A A8 o (MR 5 08530 2R
TENTE, 4 FRTELMFE), PR, N
LR SEAT N ZE . AT B RS B FR TR
) Cronbach’s a R2E41 770 0.83 F 0.54, FaiiE % Al
FHT R R TS R = 223.58, df =
53, RMSEA = 0.06, CFI = 0.92, TLI = 0.90).

& EHHD

K H JL #E # A & # (Children’s Depression
Inventory, CDI; Kovacs, 1992)il] & ¥ /b4 #I AR SE
Koz RILAE 27 DTH, BORTE DR T
JE S AR R, 3R 0L 1L 2 124y, TR
AR PIAR Y 43, A5 D) 2% B T AR i A R
K2, ZiREEFFTDERKPRNHTZ
(Zhang et al., 2015), HA R A7 A0 2Rtk . A0
G 2 B[] 5 D AE AR Y Cronbach’s o R %81
7 0.88, KrE kR Z AT R T1 ARG = 699.34,
df = 324, RMSEA = 0.03, CFI = 0.95, TLI = 0.95)#1I
T2 AR () = 736.72, df = 324, RMSEA = 0.04, CFI =
0.96, TLI = 0.96) 1) HL.JH TR A 4L & R 4T,
23 MRERF

WF5E et A AN AR B2 B &5 W At . Bk,
T H 41 ) A ERCRE AR AE . DNA IS
Oy RV R AT B A ke | T AR
EARN, A =T WG R B 5 24T T B .
HOR, A it IR 2 vl 280 Ak R I g R R
e
2.3.1 @SN E

e, LIRS, SR FH I 0] 46 A 1 7
P A AEREER, B MEI T R 2 £ 40T
FEAK RE U I HAT = 5 I 28 56 A AR T AR PEAT 323K,
it I 2 AR IR0 2 el . ok, BLAITES,
AR R A TSR AR 6 1 A5 BT B 538 h B
G, 5K IS A PR AT B I — [,
2.3.2 MERHEARRE. DNA RS HBRIE

e, VARG Ry B R A T /A I IR YRR AR
PRIEREACREE 2 ml DL b SREEMEREES S, FIH
Sequenom (San Diego, CA, USA).s F 3 o 4ifi Bh ot
il W / F B K AT I ] (MALDI-TOF) Jif 3% 3% & %f
186267 . 1527072, 151799978 £ 25147 4T DNA
RS FEH 43R, PCR 51494305120 : COMT A
forward 5°-ACGTTGGATGTAGGTGTCAATGGCC-
TCCAG-3, reverse 5-ACGTTGGATGTCATGGGT-
GACACCAAGGAG-3’; DAT1 3K : forward 5°-AG-
AACACAGTGCCCCTGGG-3’, reverse 5°-AAAAAC-
GTCTAACTTCATGCTGTCTG-3’; DRD2 3t [A .
forward 5°-AGGAGCTGGAGATGGAGATGCT-3",
reverse 5°-ATGCCCATTCTTCTCTGGTTTGGC-3’,
PCR FW 2&4F: 94°C 15 min; 94°C 20 s, 56°C 30 s,
72°C 1 min, 3t 45 MEH; 5% 72°C 3 min, FffE4
V77 PR ek S AE A iz R, PR 43 YR ] MassARRAY

2.2.2
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Typer 3.4 3K RGEHAT AT o A58 I FH B 4G SF-
B IR RBA B E AT SEPE R 3 B R >97%) -
24 HUERNEBSHHR

B, X3 AN ZEMUETT Hardy-Weinberg
ARG 56 I 75 BN [ R PRI (] (Y SR E . vk, X 3 4
S5 DR 14 28 Mk 35 DRI R0 R 5 R R 5 1 PR A T G 5,
FE G IR G 1 5 22 A A A M B R A
FETE £ F3000% (Stocker et al., 2017), Z#4r 884
B TG 56 — A [ B . 43 5 7Y (disaggregated
model)EL 45 6 /> H& PR =00 (3 A4~ Fk P i I P R e
FEDRI i fih) . 6 /> HE R < PR A2 B AW (BIF 3 A J A 1Y)
PR R DR g B S R S AR . SR AN
5 ) A2 ) 2 AKONE (P SR R AR AL 15 S
i1t Lt FERL R iR (linear gene effect model)
JHT A I L P B R A 2 15 5, A R — A A Y
b PR R e A [l A A o PR R A A5 (6 PR E, L3S
FH DR 32 2% 0 R R < IR B A8 HLAHONE, SRV [ R P
5] B B8N A7 AE 22 5 ); 55 FE R AW AR B (equal  gene
effect)l 3 /N HE A AR BR A2 AHAE (4 DM IRE, 46
PR S R0 R PR < PR AZ LRI ) o R PRI K
TR 452 5 DR 2050 I A AR () I B A T AT DA BRAS A A R
HAG T 5 55 DRS00 A EL A S R A tnd 5 1Y) fi
BRI R ] 2 D — DB A AR L R0, )
ZHERAES 0. 1. 2 &g =, T2k
SR it 75 3K A A5 S DR A0 S b 5 DR g
AR W] 300 %) fip B 3 7L A D) 3R T 3 A4 5 PR] 1) 93 0 it
EAANEZES, 20 —AFEHEALELEA R A 0 s
BE BT Ty ), ) REAEAE S KR PR Y 3 T AR B
DAL T 2580 7 A BRI, AN I8 G AT 200 58 A A5 43
Geo B, RATMHOC MY % 58 = 2T 5078 B (A 1) 5%
R N, R Z LA R 2 2 I Bt 5
SRR FRAT XS H A AEMAER R S, A ke 2
LR, Z I BN FBE R SR AT i T bR

ULk Pk R DR . K R 4 A T 2B G AL BF 5 45 SR (Aliev,
Latendresse, Bacanu, Neale, & Dick, 2014), &4, BAEWF5E 7 RER
JH S i it (O="R 4857 XU S 7 JE PR 1= 1 3 2 AN KU 454 ik
). Bt gnfis (0=#515 0 3% 1 RS AR EER; 1=#54F 2 KU 45
A7 e PR IR A G 5 (O=AN 85 1 RUBS S5 BRI 1=H54F 1 S XU 4540
FEDR 2=45 4 2 AN XU S0 LR ) o 2k PR SR XU AF 5 38 R T 2%
4 g 0 7 207 2 8 1 L R TE D g R BTG AR, Rtk
DO A [R] K PR 2 1) 2 MM HEA TR 50

SRS 22 DR G0 XU IF 5 3 e 25 A B TR A A EAT R
i, AR JE 1 HE B B A AN AR R A e PR o7 i 32 22 5 TR AR A 1
B, MEAME AR SE R (T RE,  BEBIL Y 3 B gt 5 X T BE£A 7R AR
AL PR ] B 2500 G RS AR B, 51 & 2 6 IR ] () R0 A BRI o TR,
A BT 22 Bk R0 G A5 5 R AT 80 K/ IR i 0 A TR A 5

HEACAD B, 7 5 PR < B 5 28 T A T 4 3 DU i — 2
AT AR ARG . [RIEE, K P 00 A s AT e pR A
hFEdl AR, FEE T MERARE LR T RN S #
FEXF T1 2] T2 AR B M o 55, RS 4L
AL\ (Widaman et al., 2012)K: 538 HAE S
P BRI AR AL (28— K 1 M AR TR 5 Ik ) o s
Ry 5 UE 235 SR AT SR A TSR S T o SRR S AT
53 5 AT AT : (V)F A 5 REREFRAT 5T
TAR B 5 EAE FHAEA RGN, - Lb A B3 PR N 22 3k PN 2%
R EEESR, Q%2 HH R g,
W R L, SEAT A AR A A BT I 22 R < IR 5
EHZERE (3% Fk PR < L PR 28 B RGN AT A 5, HE
Ik 35k A1 1) 22 364 1o X6 22 i DR SR sy i) 4 . (4)
% W8 BE A WF 5% SCHR(Cao et al., 2018), KHIM B 7Y
T AR AT Bl iy, B S R AR AR N R R
(R Wl 3t53 Ja ) W3t B AR A5 T A E AR R
FRHUBRPER 4y, R LRI ER, F LR IESS R
BRSNS 1 BUEER, RAIFET FDR (false
discovery rate)bs#ERY B-H y5X%5 8 F M T o 1%
1F (Benjamini & Hochberg, 1995). (5)%5 il - WIMAR
AT il 3 A AT 5 DRURN 3 X AR A 350, AR AR 5% 4
FHELET ZIH BNt SEEA T1 MARA T2
PIARCASEE I T1 HPAR)H 52 ma . R A SPSS 23.0 Fil R
3.3.2 AT B AL A GE T AT o

3 4%

31 =MERFICHERE SR

A5 %55 COMT, DAT1, DRD2 3 [K % 43
Mk 1 Pon, =S EE 51456 Hardy-
Weinberg -1 (x*s < 1.74, df = 1, ps > 0.05), =3
PR 22 2% 1 18 Wk B 45 37 35 PR 43 A 331 % (minor allele
frequency, MAF)¥ KT 5%, ItAh, = ANFERZ (0]
AAETE B 35 CBE (3 %s < 2.84, df = 4, ps > 0.58),
3.2 MIGERFEFRCHI TR

TETHER 2 5L K BI04 4317, 55 0 g 45 AR H
LGS IS Al . BRSO &
2L BN s B, LA 22 HE R RN A
Ao P Ay gt J7 =R BRI o AR IR T 2 %
TGP T RN B i i, R AT 1 22 L0 Jie A5 o Bk
D] i R oAy X/ 2 SRR A o e TR o 5 BR B F 9% SC ik
(Stocker et al., 2017), HEF7 2L PR A48 3L R &5
PRI B o 25 3 W3 2, Ar Al i f R R e s, A
RN R MO3s 0 AN . ARG = ik
F DR A I8 2 i S P R S B DR O B 5 . TR L
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JE ST, H RS RIE AT AIRTE M 2 O e S5 2
PG EATERME0. 1. 2)Zwft, JFiEAT 2K 2 m
TR RN BN 1=7 N\, 2=43 A,
3=259 \,4=487 \,5=217 \,6=39 N),
33 BLESHEXSWNER

F BB AR B T E L AR ZE ORISR EL
= 3. ZENBEMR SEWMESE . HREFRT
() P AN A AE i 2 ARG, HERR T 58 D IR B8 A0 G 14 AT
RETE . 22k A RN A5 23y () 22 L0 i i 1 AT )
AR A AR A XURS K, BE SR BRI BT o 0

A0 1) TN T A AEAAR, BER ISR T N B TR 1)
T DA PR . R RIS B SR T M (B A7 7E 3
A1) JCHK o T /AT ] g — A A AT e R ) 22 v AR
JEIEARDC, R ADAEIAR A — @ RS M, Foxt
FEAS t K50 R, T2 I0AR 3 5 F T1 0B, t(1033) =
—5.29,p < 0.001, HAh, HAOCEE AR —3, Mok
At kBRI, BERPNESR S MR AN TE 03
B 531) 22 SRR 20552 1(1038) = 1.46, p = 0.14; T1
HAB: 1(1038) = —1.86, p = 0.06; T2 #WHR t(1043) =
~1.13, p = 0.26), {HIEREEX B A FIHR B FRIT>

x1 ZERFAFERSHER

PEAT IR 1 25 o i PRI Kk

7 55, MAF H-W (%)
0 1 2
156267 7.9% 0.07 (p=0.79) GG (891) GT (155) TT (6)
1s27072 23.0% 1.74 (p=10.19) TT (63) CT (357) CC (632)
151799978 18.4% 0.01 (p=10.93) AA (701) AG (315) GG (36)

. MAF RFR S IE /34 45K, H-W 18 3% Hardy-Weinberg -1 .

F2 LMMEEREBEER LR

LT B A BRI G R AR
R F (df) AR F (df)®

Ry E €

BERY 1. S ff i 0.373 40.15 (15, 1012) — —

FBEARY 2 ;2 35 R Ak vy A5 AR 0.371 66.58 (9, 1018) 0.002 0.69 (6, 1012)

AR 3 A5 T R A5 W A A 0.365 117.63 (5, 1022) 0.006 2.13 (4, 1018)
THRHF

BERY 1. S ff Al 0.378 41.04 (15, 1012) — —

AN 20 2t 5k PR 07 A5 0.374 67.49 (9, 1018) 0.005 1.22 (6, 1012)

UM 3. SRR 0.370 120.14 (5, 1022) 0.005 1.42 (4, 1018)
B SRS BURPE R R4 HT)

FERL 1. A Al 0.376 40.68 (15, 1012) — —

REARY 2; 2t 58 PR 007 4 0.374 67.52 (9, 1018) 0.002 0.63 (6, 1012)

RN 3. A5 T PR RS R A A 0.368 119.27 (5, 1022) 0.006 2.16 (4, 1018)

Ve A 1A 6 DR F80N A 6 R R < BRI A RN (3 A PR 2 A 6 e g ) A e 47 ) 7 1 RN EOSR  2800E ;R 2 o [ —
AN FE DA A S 0 1] DA B KR E AR A5 (6 AN BRAE), 47 358 PAT 2 5800 1 DR < RS A T8N A TR 3 0 3 A PR o R ) = 5800z

TRV PR < P 58 A B 3000 B 5 S 5 () (4 S BRAE ) o
¢ OBIIMUE F AR

*3 WMAFITESERREER

ik M sD 1 2 3 4 5 6
LR — — 1
2. ZEH EInf3sr — — -0.01 1
3. B HSR 0.52 0.64 -0.05 -0.01 1
4. HWEFRE 0.30 0.43 0.08" 0.01 -0.52"" 1
5. HIRGURME -0.00 0.59 -0.06" -0.01 0.95™ -0.76™" 1
6. T1 WAL 0.22 0.24 0.06 0.07" -0.15™" 0.17"" -0.18™ 1
7. T2 AR 0.27 0.25 0.03 0.09" -0.12"" 0.17"" -0.15™" 0.60™"

T MARERT T, D RFEMUELE, T 1~6 HDIRE T AR IS TN R,

"p<0.05 " p<0.01;"" p<0.001,
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WFHZ T4k (1040) = -2.54, p= 0.01),
34 ZEARMSIEEFHFTANELE

MEREY R BE1EA

DL T2 AR A A AR o, 45 T1 AMARATEE S, LA
ZHE RIS . BERBFAT R UL SRR < IR AE
HIGUCR TN AR i AT )2 M AT Nk 4 PR,
22 B DR BT 43 FRE: 2% T A 257 I 2 OE 1) S0
AAEAAR, AR R SRR SRR AR i 0 A AN
W EEH T ARSI S, 2N RS a S
RESERBR SR . IH R 28 B 10 3 AR AR, H
23t B-H SR IE G 45 RARSR B 3%

E—25 1 R PARPRRL S R, TEREH T1 JAR
PSR E, TERE RS T W EARRT, BA K
Z BN B4 7 AR L B AR B B

251 B9 DA AR AKE S (b = 0.03, t = 2.89, p =
0.004), TM7ERE R M B FAT A B E I, AR 2 5
KR4S 53 1 75 D AR AR K TR FE R b =
—0.002,t=-0.21, p=0.84), SR, 7EREHK
BT R, BB 25 R s s >
AF b BT B 2 58 B B4R 4y 1 7 A AR AR K P
FE(b=0.03,t=3.18, p=0.002), IfifELEEHME
FRATNBARIE, N[E Z 3L oA o3 14 75 A AR IR
TR TE 2 2% 5 (b = —0.003, t = —0.42, p = 0.68) (I
L 1)

R 5 PR, ASHRGE 5350 %) RN 037 RN A 2L
FRARIEAT SR, K5 RS BAE A&
ar P BRI (< Z8 - R 1B R 5 AN [F] Gy et
A, RN, TSR R BERA & TR B A,

x4 ZEEBRMBHSFEHFTANTLFIMERIA

FEAY AR S B p
A ]
P51 0.359 -0.00 0.01 -0.01 0.76
LI AR 0.64 0.03 0.59™" <0.001
ZHF R Inig4r(PS) 0.003 0.01 0.05" 0.04
BT 0.01 -0.03 0.24
PS< AL H T 0.003 0.01 -0.05° 0.03
i 2
P51 0.359 -0.02 0.01 -0.01 0.66
LI AR 0.03 0.59™" <0.001
ZHF R Inig43(PS) 0.01 0.01 0.05" 0.05
H AT 0.02 0.01 0.07" 0.01
PSxTH I H T 0.004 0.01 0.06" 0.01
FERY 3(RhFES3HT)
P51 0.359 -0.00 0.01 -0.01 0.71
LG AR 0.03 0.59™" <0.001
ZHF R Inig4r(PS) 0.01 0.01 0.05" 0.04
H IR A -0.01 0.01 -0.05" 0.048
PS*H UM 0.01 0.02 0.01 0.07" 0.006
. "p<0.05 " p<0.01;"" p<0.001,
0.30 030 0.30 -
025} 025
g \ e 0.25 e
o20f - ﬁ i ﬁ 020}
2 y 0.20 i
i
0.15 - - y 0.15} . A5+ . .
— BEHERE BmEas [HE2- S5 YIiEE S — HEER RS
ol 1S Zhnasy N L2 R O RS AL R 53
' RBURH I W ESE O EmeEE (=20 E 6 U RS RE IR

B 25 RnAe o5 B R HOR AT 9 X7 A ARSI Y 52
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Z I BN oy < # IR 22 HAE A G <R -k
JIEA, FERGIHE R AT T . (DR BE-EJ”
R B4 RIFH(R = 0.37, p < 0.001); (2Q)7E“A
) G SRR A . A8 S C Al T L 95%
A DXL T R AT R ) SBCLE S R (R %
—4.22 ~ 1.52; THWMEFE:-1.31 ~3.76; HFRHURNE
-4.16 ~ 1.60), iXFHIEK <IRBEAC BRSNS
“N[R] G IR % . (3)F K R A <A [) B I
PRI L F - R ) B R I — S8 (O i T,
RN [ M R R () e B R IR I B s TR
B R 1B (ARPs= 0.00, ps > 0.05), (4)“ZK -
JI ALY AIC Fl BIC $8 4R34/ TN 7] Sy 845
R, 25 b, S SEEYRY], R BAL B
LG T AR 2 B, Rt A g b 2 12
Ve 7 4t 22 B K RN AR 4 5 B R BRAT R X T D AR
AR 22 B AR T INAT &< - ) 7B,
3.5 HURRMESR

SRR UE_ IR A5 S TS, AR T T
BRI S BT o B 5, XM AT B IR 5 B SR B R
THIBSEAT R RHMAR ) 28 BAE AT A 2387 o 45
R E/RTE B-HRIES, BR DATL JEH S5 FUR #5717
M EAER BES b = —0.05, t = —2.78, p =
0.006), AT o] B I [ 5 5% 1 3¢ BHAE 34 1 25
(|b|s < 0.04, |t|]s =—-2.27, ps > 0.05), X7 L FE A
F A5 53 B 5 AE B 15 a5 A% A A 3 R I 2 T I L
AL 58 o B

ISR - 18% s TR = 2 SIS Y I K & S (B S U S i
AT, T 1.2 6 MR 2 B 1SS
PP B D, AT RER M L A3 B AR 45 SR 1)
AREYE . it — BB UE EaR G R, AR X 2 I R
EINAR4y T AR AT AT A T AG 56 . o 22 3 R R
Agsh 1, 20 3 DGR A, 23k
K 21530 4 &Ry h S804, B2
BN 5. 6 MEDEgRE N ETH . 4
2 RT3 AT 45 SR 5 AR 2 SR A — 3K, AH ERAR S 4L RN
BRI, R BT AR SR R SR (b =
—0.04, t = —2.33, p = 0.02) AW 2 3% F AU (b =
0.04,t=2.65,p=0.01) (FEWLIE 2),

55 =, AT HERR 3 PR > 3 PR A8 H RN Y R T,
AHFFERT G x G x G x E RN #AT T4, 75845
HSE, RALHERESHBO. 1. 2T XEFH
T~ DR B A A B TR N ERRR ) JC 0 R Ge T oy
Mr &b AR BACHERR A T 20 g5 X
(COMT: 0=GG, 1 =T; DAT1: 0 =T, 1 = CC; DRD2:
0=AA, 1 =G, &R ERIEM G x G, G x
GxG GxGxE,GxGxGxERZHRNEARE
(bls < 0.22, t|s < 0.90, p = 0.37), fE—E*H
JEE L HEBR T AR S R < 3k PRI RGN i 4

U, SRR WS SCHk(Cao et al., 2018), ¥
TH A SR AR 255 6 T 5 B B 5 807 U8
SHERIREERe bR, EE ERGT b, 4505 gk
HEAT RS A BT M R — 3, & 38 B

x5 ZEREMAEXBHEFTANETLOEMNAZEERANBESHLEFEEEE

P BUREFATH HWBFATH B RURAE By (RN FEATHT)
“ANI) 2y e “RE-HE17” AR 5y el “RB-HEI7” “ANIF) 5y el “RB-HEI7”
B, ~0.00 (0.01) ~0.00 (0.01) -0.01 (0.01) ~0.01 (0.01) ~0.00 (0.01) ~0.00 (0.01)
B, 0.64 (0.03)™" 0.63 (0.03)"" 0.63 (0.03)™" 0.62 (0.03)™" 0.63 (0.03)™" 0.63 (0.03)™"
B; ~0.01 (0.01) —0.01 (0.01) 0.02 (0.01)” 0.02 (0.01)” -0.01 (0.01)" -0.01 (0.01)"
B, —0.01 (0.01)" —0.01 (0.003)™" 0.01 (0.01)" 0.01 (0.003)” —-0.02 (0.01)" —0.01 (0.003)"
C 0.88 (0.58) 1.52(—)° -0.77 -1.31 (—)° 0.69 (0.41) 1.60 (—)*
95% CI of C [0.03, 12.31] — [-3.79, -0.01] — [0.03, 2.69] —
R 0.37 0.37 0.37 0.37 0.37 0.37
F(df) 117.63 (5,1022)™"  146.93 (4, 1023)™  117.97 (5,1022)""  150.04 (4, 1023)™  119.25(5,1022)"™"  148.48 (4, 1023)"™
F avs. b (df) — 0.64 (1, 1022) — 0.71 (1, 1022) — 1.92 (1, 1022)
AIC —554.82 -556.18 -562.81 -564.09 ~560.06 -560.13
BIC -520.27 -526.57 —528.26 ~534.48 ~525.52 -530.52

e B Y = Bot ByxPEBI + By WHIAR + By x (X — C) + By x (X — C) x ZHEH BN +E CIIREEFXM; Favs. b
B G B 5 R R SR 2Z [0 F AR, DA — MG SRR Y AR R E7E 28 1k a RFER SR @
EFREEME L, W C=1.52, -1.31. 1.60 /K38 X5 C [EE AW BRI KM 1.52. HRBSENE/ME-1.31 &b BEEHFRH

M (R T A 8RB IR ) M R AE 1.60 A
"p<0.05 " p<0.01;"" p<0.001,
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e RO ST R (S L3 2. 3R 4 Ik 5 pykb B T A0AR) . Z5A oR, 25 EFRE M F R0
FEAHTER ) e v . (U, BRIED SIHMRESERT T2 M

WA, ANFRH R T 2N B M gERT AR HAE A W AN, HAh I < FR BN 3 (L
T1PIARA [RIBS B8O, DA RO T2 SR DA s i (R 36 6 Rk 7).

0.30 - 030 O s#n6 — 0.30 -

] 0 5%06 — 0O s#16
o4 04 o4
" 0.25 | W 1. 283 " 025+ M 1. 2F13 e 0.25 m 1. 2713
g\- 0.20 - jﬁ 0.20 ;ﬁ 0.20 -
mm 0.15 # 0.1} e 0.15
0.10 0.10 0.10
TRBUR B PR ESR RIER B [ e RBFAEYE RS
K2 ZER RN 5Bk R EERAT R R A AR AR 52 el 1 U 2 B
6 SEEEMBIEEFHFTAWNELE TILNEHF T
LT AR b SE B p
LAY ]
P51 0.003 0.02 0.01 0.05 0.09
L HEH BInig43(PS) 0.03 0.01 0.01 0.07 0.03
BUR #5% -0.03 0.01 -0.15"" <0.001
PSxFHML 5% 0.001 0.01 0.01 0.03 0.27
T 2
el 0.003 0.02 0.01 0.05 0.14
Z R BRI 4 (PS) 0.03 0.01 0.01 0.07 0.02
THR BT 0.04 0.01 017" <0.001
PSxJH R B <0.001 0.00 0.01 -0.01 0.87
T 3
il 0.003 0.02 0.01 0.05 0.13
Z I Rt 4 (PS) 0.04 0.01 0.01 0.07" 0.03
HFEWURAE -0.04 0.01 —-0.17"" <0.001
PS* I UM 0.001 0.01 0.01 0.03 0.35
H: "p<0.05 " p<0.01;"" p<0.001,
#x7 BEEZRMBLPEEFHFTAWNELE T2 HIEH I CRIZH F EAH1E0)
Al AR b SE B p
AL 1
51 0.001 0.01 0.01 0.03 0.37
L3N BN (PS) 0.02 0.02 0.01 0.09" 0.002
TR BT -0.03 0.01 -0.12" <0.001
PSxFHML 5% 0.001 -0.01 0.01 —0.03 0.30
T 2
el 0.001 0.01 0.01 0.02 0.51
Z I Rt 4 (PS) 0.04 0.02 0.01 0.09" 0.002
THR BT 0.04 0.01 0.17"" <0.001
PSxIH i H3% 0.003 0.01 0.01 0.06 0.05
T 3
il 0.003 0.01 0.01 0.02 0.45
Z R R Ins 4 (PS) 0.03 0.02 0.01 0.09™ 0.002
HFEWURAE -0.04 0.01 -0.15"" <0.001
PSx 37 UM 0.002 -0.01 0.01 -0.05 0.10

. Tp<0.05 " p<0.01;"" p<0.001,



5510 # WA A5 Z2 IR RGN SRR HIRAT O 15 D AR AR 1 R 111
N N A ]’ n“ %/\ JI=PAN \ft” P )
4 e HSOA R BLA, 2 S 4 e 55 BB 52 2%

AT R Z R B st se ik, LL=#h
Z Ui R G FE K (COMT &K . DATL 3£ fil DRD2
B Rt tebn, BE T HEH ST N 5L HN
SR X A AMAB R FZ A . 25 5 R i

MRS, 223k R RANAS 0 i 25 1L [ 5000 5 A AR T

Z U R G 2 N BhInis o 5 E R . IEEFR
P32 B D AEIAR, HAZ BRI A <R -
FE R RY  BARRI N, LEARA ol s T A B R 3
B, ZH5H BN Bm i AR L 2 5L K R
135 AR T A AER K B 5, (FRAE AR Bl
RIE BRI T, #EH A R 2 58 B nis s i &
IDAEAIAR KA AETE i 2 22 57

H5PIFEWFF (e.g., Wang et al., 2016)FH—E, A&
98 & I BE SR ISR R 1T R S BOE D AE AR 1Y
A R % . HE, BEEBINESEXT DEAR R 52
M oA 35 31 S 2 KO- o X PT REJR FH TRER R R
FUE AR T AR DM A 2 R —
DT, B AIE R BT X D AR R AR R
FEAFAE 25, U Dallaire £(2006) (T 58 & B, 1
HFRAT R ILEF AR B g, 51—
T, Smokowski, Bacallao, Cotter 1l Evans (2015)#F5¢
PR, A FEZERNEIRAT AT AR D 4
R TINAE AR S R R v, B T RE S5 AR
AR BRI (1 SCHR BT Ry 25 10, T AR A oy 45 SR 1Y
SR/, MIHH MBS T I R AR ARSI A
T8 0 25 S B R AU PR 2R . T E AR, BRI
WX T D AR AR B A B% 42 T RE L AA7E 22 7,
1 Luebbe F1 Bell (2014)14HF5E & B e 5 Bz 4l
(ELHETH B BFRAT )RR A 2 JE 550 Bl (R 935 AR 2
FEAT R ) 31 30 2k 9 B T P R BB A7 & TR) 2 5
Mol 5 A AEIAR . F ik, AR RBIE ST AT LSS AR AR 3
25 T BT 5 30 o 45 8] 1) U R A P )

A ST e AR HE A 1) 22 58 D B 43 s
(Z e 22 G2 D) e BTG ) I AR K P b g o 31X 5 88
Mk B A —2, 2 TG R ST BE R BE 235
AR FRAMAR A AU . S AR, ASHIFSE AR
() 22 HE BB Al S it 1 S He . (HE, ARWPRh 2
FE DR G RN AR B AR N 1% A0 . XAl figd
IR T AIAR AT 5 A m s AR AN SR AL, A5 BT ik
Uy 22 1 e 2 4t 22 B DR 82045 40t AN e s e HE 3
s R I Pk L — 1, BP0 I 12T o i b R X
— 450, AR, WSRO AR E 2 B K i

MAZHAEH FoRE, fEEb R Bmass, fx
BFRAT NG Z O R G 2 F P R nis 5328 B0
HAESARMAR, I HiE— 2o k8, RALE
TSR T (AR B0 A s T AR 2 %), 23k
K 245 5385 = 1 A0 AR LU AR S B B MR B A
S AR AU o FE S A 3 A itk — 2P R IX
— AR TEAF G <RI 88 5 ss
A — 3, HR OC T HE O SO AR P A RIS R
AR ARG M2 B R G AR NI %, W 7E
(RS N 1 B i N T 0 (i S R VNG 2 NSl VA
(Nikolova et al., 2011), 43 D22 T FNAE T GO i A
FER IR, XoF BB ) U 5 BOIRAAR I G KT 2
1E ) SRIE, T X A 1 SRR 5 SR AR T A
1 7] 2Bk (Kim, Yoon, Kim, & Hamann, 2015), Xk
R LSRR, BT AR Pk 2 U0 e 56 o 56 R 450 i
Z R BA BAR BOIRIRBEE KT, Xt o225
S (LN FEUB 1 28055 P05 ) ) BBURR Mk 2T DA T JE VR A
TR A PR b A 2, (LA X A A 45 0 0 1) e
PR v DT BE I LA A XU o T 4 A, 3X
— 38 B AE BT e WA 2 T 7 AR BB
B2 B <R 0 28 BAR ., Y RTAE 583 A ) T
KA LA B <R - 1 AR 6] g Jk
BRI (F 259, 2015), e, WFoe R Z 5L Smis
/3 (BDNF L FIl 5-HTTLPR H:[K) 5 5 RE Fh 55
XFHIAR Y 22 BAE A E 7 DA R (15 2 /DA &
RN Gy AR UL, TR AR s N A A R
Jii— & 18 (Dalton, Hammen, Najman, & Brennan,
2014), H Uk, AAMIFFE N IZ A4S 78 A IS B B 1 B
RECR B R, IRARR SR <R B2 B4R
FRAE & B R R shAM,

HARART G o 2 56 B B Ay X H 5 BB 1Y)
& HAE AR RATIRARMR(1%), (EBURE S Hr oR,
L IL AL, 25 BNAR o 7 5 i in A% A e
L 2 M AR A — s A (EAR R 2,
XA R A W 5T 5 0T LR ) DR a8t A2 4550 1 il 2
B A s B R T 2 B AR 4y S5 L
RIME 200 T A2 SNP FERA A, o Tk il AR
SR A LR, XA R AR TR,
Peyrot %5 (2014)% 4 3 [F 41 S BX 5 5 (GWAS)
2%, 43K 150~32870 4~ SNP v i 48 A £ 3k (K 2 i
BT, HZ3 KN 2 LS BN ERFT
S HAE I BERAUN 0.09%~0.90%, Hi2, /M
WAL BRI R R B2 T DL Z WL 1Y (Evans,
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1985), I, WF5EE ANAREE H i8R AR 14 T
WAL PR, L, Qe akdt 22 D EInHE bR il
WG E R E AL, PR BOK 8 225 D) RE 1 5k
RIS IC B A B, X — [ AR A5 0 S o€ 1 o X i,
Vrshek-Schallhorn %5(2015)35 H >~ 1 ik e 50 9K 5)
FTS FH B XS, FE 7R T 22 B DX B AnAS N A 9 ek s &
TR ] — M 22386 [T 38 S0 0 R DR T A A2 15 28 490 ) 0k
B, XA B TR Z L 5 R B2 (0] (1) B,
A 2 AR & A= 10 P ERAVE FHBILT S

WAb, 2258 D RIS 53 fif e 5 1 PR A A5 5
FRHRGR Bl R 3515 A2 R P H A K 19 2% 78R . Manolio
45 (2009) 48 th s A R E R B R AT e AE . AR —
P SN VAR S R N N I S
& GWAS Fil GWEIS (genome-wide by environment
interaction studies)fF 53¢ 77 AR R G TE ) Dy Re b 3L
R VAR 1 i DRl < B35 52 BAE IATD R S R SR i 58 1) 1
M B, WS Nk R WL, R LA
{K(common disease, common variant)” %] [ A {4,
PR AL RO 3R ) 5 WL A PR AR AR (FE N Y L
BT 5% R AR IAR), 55 =, BUAAFFEAR A
DNA FIAALH, BRI T HXF R A A s AL i 32 I
Ak . 21 ER P8 A 2R UL I A5 ML T DLAE AN el AR
DNA 2544 ()15 L T 5% e 5 PR -3 284 ] 1) K . 1A Ut
L 22 F N BOmAR o 5 B Rk KA1k, AT
TR T I A% i e A i K O T i — 2B b st A%
R BB TEAILE . 50U, 223800 14 K hE
For 5L PR < BE PR A2 BAE o FEARWE ST, 2 BRocHk
NECRR I, R =43 2 i 7 2O 366 PR < Bk PR A2 3%
N EAT TR IR I A — R L UESE T 23 B
M RTEEME . (HJ, TR AR Z B R INA T b i & %
AN ) 5 DAL ] 14 22 B30 PR 7 148 . IE 41 Plomin,
DeFries, McClearn fll McGuffin (2001)3§ i 23 A
WAL 1 75 7 RN [] 45 A3 5 PRI 24 ) 1) 22
TSN A, A5 B2 AN (] 5 DR] A 1) 2050 1 4B skt (] A7
AHE AR B AT RETE

AHEFER A1 B4 il AR, 52 3
FhnAs o 5B SEHSR X AR R S . R
X — T Y 3 2 R T AR AR 5 R 2R R ]
I8 HAFTE R W] % 2 (Hamza & Willoughby, 2011), HJI
BEREFR A W D AEIAR, T 32 3 D
AEAMARTE 25 52 o FR I, QSRR T AR
AR, BFRAT AT DA S R AR B 2 AR 5T a]
[HIRUER (P SRR 1 <119/ WA 1K ST A P P T o
il BT AR A Bl T B AR BE 25 B4 T R AR AR

B 2% S i AN S R A A AT BE P (Chen, Li, & McGue,
2013), FEARAE I LML 23 ok — 2L AL, [HL T
RE 2 1 B A PRLRI PR 1) 2800 S R 35 R A Ee A,
LR 75 g AR 5 A 4 o RS AR Y 2
TEHR A S 25 R T 20 R, 25 B
o1 5B RSB S HAE HIAS GRS T1 1 T2 B [a] 5
LR RAARAEAR, AT B T T1 2 T2
MARRYAEfk . TE Petersen Z5(2012)A9HF T Hh b & #i
TREMIR LSRR, B G x E ASREWUM LKy
FEREAIMARIEIR, (HABAL 125 To0I0 £ JE AR Y & e A2
b, JUHIE RS i B AR B AR e i) 22 a3, ik,
R oK e & I 35t 4% 5 B 458 52 B R0 X AR K - 1)
WEBMAIEN, WAEWRE G x E SRR
Ko ARARMIFERIZ TN M 5E 5545 5 FREE XL
Je HR AR AR 52 ) LA B IR A HL4E 7 L R) A8

T SR, AR R R, 2R
—, AW Z R WA TEREAS . STAEK, EREE
Fe A < B8 32 HAR FHBESE 43 BO 3 22, WOk B2 11
WFFE X 5t AL W5 0 ] Hh A P () R A T B B, O
H A8 1 32R T AN 56 UEAE A 38 1 7 55 52 K9 5 (Christ,
Schwartz, Stoltenberg, Brauer, & Savolainen, 2018;
Dick et al., 2015) . {HJ&AWFFE A BEH A A1 [ &2 T
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The influence of dopaminergic genetic variants and maternal parenting
on adolescent depressive symptoms: A multilocus genetic study

CAO Yanmiao; ZHANG Wenxin
(School of Psychology, Shandong Normal University, Jinan 250014, China)

Abstract

For decades, there is increasing evidence for the importance of single-gene by environment interactions (G x
E) in understanding the etiology of depression. However, several concerns have been raised about the ignoring
the polygenic traits of depression when conducting G % E research using single loci. Within this context, the
multilocus genetic profile score (MGPS) have recently emerged as an approach of capturing polygenic nature
across multiple genes. In line with the monoamine deficiency hypothesis, recent research has begun to show that
the combined effects of multiple dopaminergic genetic variants are stronger than the influence of any single gene
examined in isolation. Additionally, genes related to the functioning of the dopaminergic system, which
coordinates individual’s response to stress. However, existing G X E research has largely focused on adverse
family environments (i.e., maltreatment, maternal unresponsiveness) and to a lesser extent on positive
environment, such as positive parenting. Therefore, the present study aimed to examine the interaction between
dopaminergic genetic variants and maternal parenting on adolescent depressive symptoms, by adopting the
approach of multilocus genetic profile score.

Participants were 1052 mother-offspring (adolescents mean age 12.31 £ 0.37 years old at the first time
point, 50.2% females) dyads recruited from the community. Youth completed assessments twice with an interval
of one year. Saliva samples, self-reported depressive symptoms and mother-reported parenting were collected.
All measures showed good reliability. Genotyping in three dopaminergic genes were performed for each
participant in real time with MassARRAY RT software version 3.0.0.4 and analyzed using the MassARRAY
Typer software version 3.4 (Sequenom). To examine whether multilocus genetic profile score moderates the
effects of parenting on adolescent depressive symptoms and whether this potential moderating effect act in a
diathesis—stress or differential susceptibility manner, hierarchical regression analyses were conducted. We also
tested above questions by recoding into categorical variables and re-conducted analyses.

The results found that multilocus genetic profile score was a significant risk factor of depression, with
higher dopamine genetic risk scores (indicating lower dopaminergic neurotransmission) predicting higher levels
of depression. After controlling for gender and prior depressive symptoms, the G x E effect with positive and
negative parenting were also significant, suggesting that G x E interaction significantly predicted change in
depression level between Time 1 and Time 2. Specifically, adolescents with higher MGPS exhibited higher risk
for depression when encountered with lower levels of positive parenting and higher levels of negative parenting,
compared to their counterparts with lower MGPS. The results support the diathesis-stress model and highlight
the complex ways that genes and environment interact to influence development.

These finding underscores complex polygenic underpinnings of depression and lends support for the
mulitlocus genetic profile scores-environment interactions implicated in the etiology of depressive symptoms.
Key words adolescent depression, maternal parenting, dopamine, multilocus genetic profile score, gene-

environment interaction





