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HmE

KA FEH <A B (EXGXE)F 5T i1, L 637 A&, BT fEANEF. COMT HH

Vall58Met ZAMFIACEEHSRA T AN A RIIABAOSE I . S5 R AP GOk iG Rt AR AR LA
FIEMWIER, H COMT 2 Vall58Met A FIAL FH M AT e H A A 1EH, (%A E R TE
FHEF AR e Val/Val JERBI BE FDE, MACERM SR T AR, 5 /AR ALK b
AR TR SRR 2 B T, SRR SR T KR i, S AR TR S AR TG B TR R4

H Met SFALIEN BB 4T, ERSEHAEARE .
K§Eial

SEES  B844; B845

1 e

FIAR A H UL O BRAE R ) 8l — T H
TE7 D AE R & A 8w, f6F K (Zhang et al.,
2015; FSEHE, KICHT, BRIKER, 2015; Natsuaki, Biehl,
& Ge, 2010), P D 4FEF AR 0 52 R KX
FAE PP — 2O B U B MR N2 . BR
AWFTERM, ASRET 28 P 09 1 A T 2 AR Y
IR ZR, ARG KO E, R SR
B A REPEER E (Chen, Li, & McGue, 2012; Stikkelbroek,
Bodden, Kleinjan, Reijnders, & Van Baar, 2016; Suzuki
et al., 2018; Hetolang & Amone-P’Olak, 2018) . ifi # il
KRG F R, AMARTET DA e 28 I 14 61
IR A AR T AR B N (Timmermans, van
Lier, & Koot, 2010; Roberts, English, Thompson, &
White, 2018). A&, BSLERIAT, JFIEFTA
28 I3 SR AR SR R AR 2 R B AR RE AR, &2
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A TE AL, AR, COMT L Vall58Met 22251, BT R, PEMI2E R

I3 [RVREZKSF B P A 1 SR AR, A — g BRI
B[R] SRR AR, 3 A C RAR AT g ik 2332 3|
R 2R AT

K HAT AR G S R B, AR & AR
HAE R AL A, s R0 24%~55%;
COMT (catechol-O-methyltransferase, JL 2% W} fi %8
A7 P BE 5 A% il ) DR AR A B XA 1R B [H] (Rozy cka
et al., 2016; Domschke et al., 2010; M, FEPE,
WAL, LMOT, SKICH, 2017), COMT N+
22 YRR 1 X 177 2 Wi (22q11.2), E&JL
A EAEE FRER . EPE EIREMEZ O
AT (E S, TKIOHT, 2014) BN i IX
BOH 8 MR Z AL S, Hi Vall58Met
Z A (154680 Z A1) & B N R UL B DI REME A A,
H. Val ZA7 5N S COMT 1G5 Met 257
KA 3~4 {5 (Lachman et al., 1996; EIEH, 7K CH,
2014), HATE A HTIE 5% T COMT ZE[A Vall58Met
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Z M S A TG S AR B 28 B e, (H A5
SRR MAFTEN B AT R, 5#54F Met/Met
FERRAMARAR L, #5HF Val S50 38 B MR TE 2
P A 36 55 2F 5 AR K OF B & (Hosang, Fisher,
Cohen-Woods, Mcguffin, & Farmer, 2017), A FJ 5
M B COMT i [H Vall 58Met 22 25 1 Al 67 M A 6 g
A X5 AR AN A7 AE i 3 B9 38 HoAE FH (Evans et al,,
2010), HJFEHATHERZFR T COMT N Vall58Met
ZS S TR AL, MAERIL 232 B HAB P 2=
Y50

KRGS W (Bronfenbrenner, 1979)$2E7~
AT, B TR E BB ALRES, A RET AR Y R BE
HEBRGNR, B EHIFAT N, WakE D4E
RS ke A= BA S . B BFE IR R B AC
BRI EIRAT I (AN ACRE SR | R 55 ) P A B3
TP R(AnAEST . BxH4E) (Bilsky et al., 2013; Healy &
Sanders, 2018; Tucker, Sharp, Gundy, & Rebellon,
2018; Tang, Deng, Du, & Wang, 2018)} 57 /4]
HRAEAE 5 QIR . RN, DT S M A= 6 A X SRR
(14 5 1 2 75 23[R B 52 31 COMT 26 Val158Met £ 75
PEFIACBEZFRAT MRS, RISCBEEFRAT M RE A 7R
—E TR BE b % vh SO R 7P A T SR X AR 1 5
Wi, 225 M A5 2 DR A (A DR R 1) AN [ 7 A7 A 2
SRR, LATEWT IS M R AT A R . BT I,
AWFFER H B Z — 52 R R85 < R < FR B 3T,
%58 COMT L [ Vall58Met £ 451 FIAL B 2 3%
A7 AR G AR T <R AR ) %) 3 4 D R R
RFEIIEA,

IAh, IRZ TR AL 5 PR X AR Y 52 H
V& F A7 7 P 53] 22 5% (Priess-Groben & Hyde, 2013;
Nyman et al., 2011; Uddin, de los Santos, Bakshis,
Cheng, & Aiello, 2011), 241, —I1 Lk 5225 A(H 1
2509 A, Zotk 2716 N AL R W], COMT
LA Vall 58Met 22 28514 5 HLHA RS I g 52 5 3500 1)
A8, Hizsg B R T B, BIRRIN
i Val SEALFE I B PETEL D) T IR R ) 5 3R
B = AP AR K- (Nyman et al., 2011), #R1 %
FHMEIE R COMT JEH Vall 58Met Z 25 I
ACREZLFRAT A 1Y A8 EATE 2 A5 o A A 1 i) A e
F18 T L 8 AN TR A

A5 Z, AR ERE LU WA (D)5
AT SR AR Y 2 e 2 4 [F] I 32 3] COMT kA
Vall58Met Z A TEFACEEHIRAT AT, WA
1, HEMERMZA 247 ) LR E 2 S AF

TP 2 57
2 WS

2.1 HAX

HR A DAAE AR G5, 3k 21 B 2 7K F-(0.05) 1Y
FE R 5 B8 38 BRI RUR it —MEZE 0.01~0.03,
ARG LIZIE BN B3R A A, SR G*Power
3192 FAFHAT T AW, SR WoREIRF] 80%LA I
BTk, A5 380~1100 AYwtilE, Pk
IR RIBEA R 258 650 N o HTARST & LABEL
SR ERA ORI, PRI SEBREURE 637 Ao HARCR T,
BATERBUL R A BRI 2 Frep2f 7~9 4R 9L 637 4
RN, R B AR 344 A, Lo 293 A, F
PIAEWS My 13.33 2(SD = 1.01) 4= T4 418 A, 3k
MAEF4 219 Ao SCRERSCARTR BE B h S 3E
21 (BLAERT R A ), ACEFBER SR 53.92%
1 58.76%. FhEH WA 1000 JTCLA FHI & 0.46%,
1000~3000 JTIY i 13.82%, 3000~6000 JCHY 5 31.11%,
6000 JC LA E /)t 53.69%
22 MAIRIA
221 HHRER

K H Radlof g fill i i 18 L A AR 1 3% (CES-D)
(EMZR, 1999), Z&EFI 20 MHIH, R 4 500
S (—B/RBTE, 2—A B, 3——2fff A, 4—Z 50T
[[) . 5558w, fCRMARKFBE . &RHY
Cronbach 5% %M 0.88,
222 HIMEFREHER

SR FH 5 B g ) 0 AR AR TR R R R (TR A
78, 1999), JF R ALHE 26 A H, N K] BEXT
/AR R AR T S, Hoh s s AN E
S5RERFVIXRR, LUK T kG f AN GS
SCREEFRAT N B D B AN ST, ARWFTE R T X S
ADIH oz RESR A A ARG —F R 12
NHWRS KA, HEAE, WERA S Mt kiEs
HXE A B RYSETLRE, 1~5 AR B S E] <
FESEM” A5 ey, ARER B AR 1 SR B S R
ik K, 3 Cronbach {5 250K 0.91,
223 XRBEFITANLE

MUTHHA A rditl, HEARIFNERE. &
[al45  F AAE B RS o SRR E SR
THIR ST WA LERE . BURESRAT R A N 25
BAEACHREXT 2 T I I BGR R . sh A RS T, 3
T 10 NEH; ERBEETT A N A SRR 4
sl /AR, Hat 13 NMEH ., ZRERA S S
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FI A PUREE SRS T AAE FIHIAR R SC R 905

1145, 1~5 BTN LTF B FFpH TR
TR e, RORZBFAT L . PIRESEAT
K% Cronbach {Z R 253K 0.95,
224 ERFRERSSE

K VR RAE AR L DNA ., MR FEAS R 4 DL E
RRAL, A O — KPR FE T4 97%,
T 3%TIE ZUCRAE IR Ik BIFE e ok . LR
F| H 32 [E] Sequenom 2 7] ) MassARRAY & 45 52 il
COMT %M 51%°H F: ACGTTGGATGTAGGTGTC-
AATGGCCTCCAG, R: ACGTTGGATGTCATGGG-
TGACACCAAGGAG. 77 T 45 4L i MassARRAY RT
B RG(RAS 3.0.0.4)5 0328, Il Mass
ARRAY Typer M RG(RAS 3.4)5E M Hr, FE
PR 43 B B2 2R 100%
2.3 FEMIERF

I R A A B B T . BB RS
AL . BE AL E M UME A AT T, LIRS
PR AU R SR A AR R . MR AR TR SR SR A
SCEFHFAT BRI A . 55 B DIBEgCh
7 R AR P MR o P PR AT S i e 2 A AE R B
WMEVRAEAS T 30 min AAFIEE . HOK . WO ERESE,
REDFERA N 35 min, REFTHE, sCHHEAEY
P2 B MR AR AR T 5L R 43 0 it e R )
TN 53 ¥ P 42 32 3 A B YIRS B 2 b 2 U A
WEGEAE AT, 0] B D A B e Y AR 179 SR AR 2 LA
TEA | A BE AR F R . AR RS
IR TS R AR B2 51 b
24 HENIEBE SR

iz Ffl SPSS 21.0 Fil CMA 3.0 XF ¥ g 84740 2 F1
GIAT o FENREE A5 AR 1t 1Y 53 A1 JE 25 I e A BRI A 2
FRAT Ao YRR AR S AT, BOE S Hadk 7 IS

AL BE o 2R T B IR0 R 25 AH G 43 AT 4% 72 e 1) S IE
FERF, XFHEK E(Val/Val = 0, Met/Met & Met/Val = 1)
PR (F=0, = 1)ZEa TGRS 3L, 127
A7 AR, XS AC SR AR B AR . THI SR T
Ry AR, AR b N A A A0 R Burrill 9 1E
Z3:(1998) . SHuARIEAH LY, 1207 % RE T A b A
ARt () 1) 2 E R PR, A, SRR ORI 4S
Ry SEdE, T ERR A AR, RITRM
Benjamini-Hochberg F2£ ¥ (1995)%F 45 [81 5 43 #1 45
R i EVEACE A TICIE o B 8 AR g e 2
B G4BT Wi 5 5 (Bakermans-Kranenburg & van
Ijzendoorn, 2011; Cao et al., 2018)#— A K WF 5T
SER RSO S AT R

3 4%

3.1 Hardy-Weinberg FEMY & EiRIE

COMT ZE[H Vall58Met 22 25 3L PR 5 43 A5 4
T Val/Val = 53.69% (342 N\), Met/Val = 38.93%
(248 N), Met/Met = 7.39% (47 N)o %A B WL
B 5B BEW A BT =0.05, df = 1, p> 0.05), £F
4 Hardy-Weinberg V-4 . B T Met/Met J& P55 #5717
BN, PSR RIZEWFSE (Comasco et al.,
2011, A 2017), H Met/Met Fil Met/Val & [K 5
HATEIE, GER Met SEAL I #H # (295 N).
32 TEWHARGIHTES5HXIHER

B IRAMRZE A AT A R BN (L3 1), K
AR IR T oM 5 A OG, FNAIAR 5
EAHDG, BUREE SRR, AR BRI N
W, MR RAARKE B3 BT MRS AR
IR W E AN, SME0EE LM, FWFH:
Xt L AR TR IR T N B DT D AR,

x1 FETEMNHARFITEREXISHER

A hE 2 il Vall58Met  fithA G 1F TR H 7 NELEES AR
Y 1 0.04 -0.03 0.02 -0.09" -0.05 0.10"
51 0.04 1 -0.07 -0.07 0.05 -0.14™" 0.08"
Vall58Met -0.03 -0.07 1 -0.02 -0.03 0.05 -0.01
B s FH A 0.02 -0.07 -0.02 1 -0.29"" 0.33™" 0.53""
U Er -0.10" 0.03 0.00 -0.29™ 1 -0.45™" -0.35™"
TH AT -0.07 -0.09" 0.02 0.41™ —0.44™" 1 0.34™"
AR 0.10" 0.08" -0.01 0.53™ -0.34™" 0.40™" 1
M 1.08 3.80/3.69 1.55/1.50 1.79
D 0.69 0.91/0.96 0.77/0.76 0.54

TE: "p<0.05, "p<0.01, "p<0.001; ¥MALZ LA RBOR TR, Z TR T RN, /A4 5 BRFRARRE R H

TR
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AL A AR FR P 2 i T 4k, AR IR 221 4 Bt
HORE AR AR AR S R TR, TR B AR AR 1 S 1 1
ST, COMT H:[H Vall58Met 22 A1 3 K Y
Ba N T WA B e 7 N 6 3 71 I YA ER T % o SN B
W5 W SRAT N . IARTS 73 34 T0 B 3 M G o ILAR,
PR TG A AR R R A G, SRR . TH
WBFEAT R 4 500 55 AR 2 i 2 97 A DG RN TEAF G o
3.3 ARSI S JEE M COMT E[# Vall58Met

EZEMMRXEBHEFITANS EEVEASH

ISR oy A i, AR R AR &, i dE AR T
Fk . COMT FE[H Vall58Met £ A3t FIA BEHFR 1T
Sk S N AR 1 R AT 43 2 MUE A, O R ELAR A
BAE s (D)2 F B EE R BT
AR AR R (2)58 % M AETE FE L COMT
B SRR EOE BRI, Q) SR B
JEAR RPN E L HI; (B VZE . B R RN
=[N &3 H I, % Fl Benjamini-Hochberg F274% IE
JE RS SRR BI(IL 2 M5 3).

COMT ZE[A Vall58Met 22 25 P X AR A 3235001
AN, PEAERE . SCRBR RIS SRTT N
X AEB A AEAE 1 2 500 2 b 25 1 BN . b, X
BT AR, AR T R AR Y 52 e A7 3
COMT FE A Vall58Met £ 4854 5 A M EFAT>
B (B = 0.16, t=3.50, p< 0.05): {E3EH Val/Val
SRR B EF AT, AOEBREERAT R B
B TG XA A 2R (B = —0.25, t = —3.86, p <
0.05), H{&R I Pk A 6 F5 R AL BE IE [ 15 U AIK
SRR IRAT R 5540 T B DA IARB = 0.74,
t = 4.86, p < 0.05), {HXI & CERWBSRAT R 451
T B 5B AR TG 2 AR (B = 0.09, t = 0.50,
p > 0.05); ULk, TEHEHT Met S50 A Y 53 5 /D4R
SRR TR T A AE P AR I S S AR ] Y
PFFVEIA B3P =0.04, t=0.62, p> 0.05) (JLE 1),

AHh, Gtk SE: . COMT LK Vall58Met £
SRR EFE T NP = 0.09, t = 1.94, p=0.05)
ISR 3747 (B = —0.08, t =—1.74, p = 0.08)

=2 M ELENAMEFEHE. COMT EE Vall58Met LM EREXFITANSEEIS R

- F(n=344) 4z(n=293)
S H
AR B p p (i) AR B p p (i)
iR 1
B2 TH 0.177 0.052 0.243 0.028 0.213 0.148  0.001 0.010
AETH B SR 0.179 0.001 0.010 0.166  0.002 0.014
BRE MMEAEE 0.150 0.399 0.000 0.001 0.216 0.483 0.000 0.001
Vall58Met 0.023 0.607 0.042 -0.025  0.591 0.042
SRR # 5% -0.144  0.006 0.015 -0.116  0.029 0.020
B=E MMEAEFxVall58Met 0.006 0.000 0.993 0.049 0.003  —0.009  0.855 0.047
TP A TG A SRR H SR -0.121  0.011 0.016 0.027  0.576 0.041
Vall58Met x40 &AM 2035 0.000 0.999 0.050 0.041 0.394 0.034
HEDUJE SR TR S Val1 58Met< SCE B i FE 0.024 0.163 0.001 0.010 0.000  —0.015 0.755 0.045
LAY 2
R g 0.130 0.036 0.424 0.035 0.143 0.151 0.001 0.010
SRR B SR -0.135  0.011 0.016 —0.119 0.022 0.019
BRE MMAEE 0.196 0.377 0.000 0.001 0.286 0.479 0.000 0.001
Vall58Met 0.026 0.562 0.040 -0.030  0.523 0.039
SRR H 5% 0.208 0.000 0.001 0.165 0.002 0.014
B AT Vall58Met 0.010 0.053 0.287 0.030 0.003  —0.003 0.957 0.049
P A T A AL SR IS I L3R 0.053 0.254 0.028 —0.042  0.359 0.033
Vall58Met x4 SR IH TR -0.086  0.082 0.024 ~0.033 0.514 0.038
HEOE . A R E A xVal1 58Met< A0 E IR FE 0.003  —0.052  0.256 0.029 0.002 0.047 0.306 0.031
. p FRIELAHY p H, p (1) 92K ] Benjamini-Hochberg 85 (1995)4% 1E J& (4 s 3 PE A I FAE, %5 p < p (i), MZEREZE,

(1A



%8 M FI A AR S AR IR OC R 907
x3 MU BLENAEEFES. COMT £E Valls8Met Z751 SR FEHFHITANS BRI
. B (n=344) 4 (n=293)
AR
AR i p p () AR B p p (i)
AL 1
B2 R 0.176 0.045  0.329 0.031 0.284 0.171  0.000 0.001
BERIE BT 0.191  0.001 0.010 0.230  0.000 0.001
B2 AEA TR 0.138 0.381  0.000  0.001 0.168 0.430  0.000 0.001
Vall58Met 0.033  0.463  0.036 -0.022  0.626  0.043
BRI AR -0.120  0.021 0.018 -0.119  0.021 0.018
H=2 FUEAE 4 xVall 58Met 0.006 0.030  0.530 0.040 0.006  -0.031 0.518 0.038
TP A TG B SRR B R -0.085  0.070  0.023 0.057 0212 0.027
Val158Met x T 25 UM 2 35 —0.016  0.734  0.044 0.037  0.431 0.035
HUE . APEETRE Vall58Met< BEEFMEIE  0.008 0.090  0.053 0.022  0.000 -0.013  0.781 0.046
AL 2
B AR 0.104 0.043 0347  0.032  0.170 0.170  0.000  0.001
B RBUR SR -0.105  0.041 0.021 -0.122  0.016 0.017
B2 AEA TS 0.209 0372 0.000 0.001 0.282 0.427  0.000 0.001
Vall58Met 0.032 0477  0.037 —0.018  0.685  0.044
BESRIE IR BT 0212 0.000 0.001 0.228  0.000 0.001
HE2 AEATE P xVall 58Met 0.013 0.065 0200  0.026  0.007 -0.044  0.384 0.033
B A I S < BE SR T AR TR 0.089  0.053 0.002 -0.071  0.116  0.025
Vall58Met x B3R IH I TR -0.067  0.183 0.026 0.009  0.854 0.047
HUURE . AR FE M xVall 58Met< BEEIHR#FF - 0.006  -0.079  0.084  0.024  0.000 0.006  0.892 0.048
PRI pbirecsiaihusal EEREE Mot S (LI 53 A, sk i o
saol T VAUVAIRESEBUREGR - SREEBUWREIRI TP = 0.01, t=0.12, p > 0.05)7
§2m_'“‘hmﬁﬁﬁgﬁ%ﬁmﬁ*//’ BEEI IR (B = —0.19, t=—1.01, p > 0.05)i¥
g' & LHAEAAN R .
g 3.4 PMIERIGIENE S TS TT M
ﬂ.ﬁ“ﬁ 170 |- AT RS T MR TE S COMT JEA Vall 58Met
1.50 - 41 —————— Z S AR IR BIRAT Iy 45 2R B R E PR AT S
130 pryre—— o (AT F A COMT JE 4 Vall58Met £ 2514 bk
K1 k. COMT LA Vall58Met £ 1S ABURETE T B RIGE LR A< cOMT AN

SCOERRESRAT T X 55 D AE AR Y 52 FLAE

X9 AR AR i 2 i 2 — IR A EAEH]
XHHREEHENT Val/Val FEH AL 5 H A4 5, K
SRR E R IR AT N (B = 0.58, t = 2.85, p < 0.05)
e KRR TR T (B = 048, 1 =272, p <
0.05) 2> 1 i £ 1 2B 16 = 14 % B i 20 A1 I T ARG T
(R R K R SE R IR AT (B = 0.37, t = 1.84,
p > 0.05)FHK AR RN BRI T NP = 0.27, t =
1.88, p > 0.05)REAL 22 67 P 2B T6 S5 R A A5

Val158Met Z APk xBERIE I BFRAT R 045 RAA
Fih 2 2, B DL AL B G — 25 B 58 IE 2 Br),
FRATT R PR 08 385 E 1 4 32 4 SRR A B AL 43 T
T4y FHEA 1(n = 315)FIFHEAR 2(n=322), 45
WORTEFHEA 1, APEAEIESEF<COMT HH
Vall58Met 22751 x AL SRR BFRAT IR 1) 32
HAETEREF VAR RN NG R EPB =0.12, t =
1.69, p= 0.09), 7EFFEA 2 Hh iR = FH s HAEMA
F R FEHKFEQP =0.16, t =241, p< 0.05), #H—H
FI AT S s HAT ZE#EAT Val/Val F KRS ) 55 75 70
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Aprp, SR PR AR TR SO RN ALSE B IR T A X I AR AT
TE 8 EH A HAEH(FREA 1: p=—-0.25,t=—3.86,p <
0.01; FTHEA2: B=-0.35,t=-3.52,p<0.01), 7ER
MBS AP BARIE LT, A & SR
FDAEIAR LA W IE M BE R (FREAR 1 B =
0.74,t=4.86, p< 0.001; FHEA2: B=0.77, t=4.70,
p = 0.001), HFEAC RN BFAK I IEN T,
BV A 3 5 55 D AR AR B TR AE A
(FHREAR 1: B=0.09,t=0.50, p> 0.05; THEA2: p=
0.43,t=1.85,p> 0.05), LibWFs A E SHEAR
T g e h—2 . LA, AR A Bootstrap 14 7E
B DR R HEFT 500 IRAYFEDLIRE IS, 455 %
B A 5 S5 < COMT F: [A] Vall 58Met 2 &5 x A
SRR BFEA TN RHARSE AR A TR bR A : B =
0.083, SE=0.028, p=0.006, 95% CI =0.027, 0.142,
Bk ol DLE W, M R TG 5 xCOMT it [
Vall58Met Z &M xS E M FRAT N —FH L HAE
FHTFAIAR ) Bootstrap 45 RAKIR A H 8 &1 .

Z: BT A WF 5% (Bakermans-Kranenburg & van
Ijzendoorn, 2011; Cao et al., 2018), FATiH—RH
CMA 3.0 FAFHEATIC 58T, DSBS FRRAS
TG EEAE . COMT LK Vall58Met £ 4854 54 £
W SRAT R = H X B FH D EMARE BAE LR G
OV (combined effects) k7% %E, 45 A . X T
Al Val/Val JERIBRI 55 /D4F, MA R E R
TR AR, SR A TE R XM AR A B 3 1
[ RN (r = 0.82, 95% CI = 0.61, 0.92, p < 0.001),
AL TE BB m g, B AR I FE A AR
JC 2 TN (r = 0.30, 95% CI =—0.06, 0.60, p >
0.05), 7EH#EF Met S FEH 1Y & /D 4Fd, TEig AL
R BFAT KPR = 032, 95% CI = —0.03,
0.60, p> 0.05)FIfE(r = 0.22, 95% CI =—0.19, 0.57, p>
0.05), B 1 A= 8 S A X FUAIS A S0 250 1 29N ik 2
QREIRZE R R, MANFHARI(Qs < 1.07,df=1,
ps > 0.05),

4 e

AT R A EXGXE MR T, BHIREE T
AR TS . COMT JE [ Vall58Met 22 25 M:FI14C
FEHFRAT AR A R AR A s, 25 58 iR f
PEAE T F A BRI A ROE AN ARIK -, H COMT %A
Vall58Met 2 AW FNAC R B R4 T R 78 I ke 3
WAER, (ZASEH R T B E D ERH R,

5 DI AE A 58 45 8 A — 2 (Chen et al., 2012;

Stikkelbroek et al., 2016; Suzuki et al., 2018; Hetolang
& Amone-P’Olak, 2018), A5 KR TIe 2T FH /D
A, R AR, AT 0 AR TR SR KO B
e, VAR LR o i L, R AR R A
BEHFRAT R BRI a, SOrEAE TG A IR AT L) g 3
AE 11 B0 5 A AR o 3 U B AP AR 3 SR 2
T D AR %) E T AR

JRE NG, S TR A D AR Y R
FREEEANAAAE — A2 57 . FANTIZ Ik o i a5 21
HE— 25 W, P AR I SR XS AR Y 5 e 52 3]
COMT JE[H Vall58Met £ A1 RIS R H =171
AIIETT . BARRBUNXHIREE AT Val/Val J K Y ()
BEVEM T, 1ECEPREFAT K BAR B
GUT, AR A Fifs £ 1 A= 16 = i 3 22 9 . |
Tk, ABFEACE R BERAT KPS AT, 7
PEAE G AR HAMAR B W E . X Al BEBE T
IR AL 3 BRI BOFR AT g 2 ) 7 A 35 =B 0k
57 Val/Val A BYIE 55 /AR BT R MR, H S K
V-1 A2 SR AR IR ATy W REAT 50 2% e t PR A 3
PEXSHATRAFISZ MR . SRTAT, X T4 Met 2537 1
B F RN, ORI EGRT A AEA T
SRR ] BT VE R OEAS W35 . FESC T REER
WHFAT AR BSRAT B o Hrh, FRATd % B
TR = S EAE

X5 DRI 45 AT & (Drury et al., 2010;
Vai et al., 2017). BEq01—151 DL = A B A5 & 2L
WK T Z 1, #57 Val/Val BERLRY
A LEHEAT Met 4507 PR A 22 B AR T & A SRR 7K
*F-(Drury et al., 2010), 75 —IAF5E LRI Val/Val
DR AR £18 XL 1) 17 T s 0 S8 T ) A2 B A1
BRI (Vai et al., 2017), BLA ORI /R (Stein et al.,
2006, Antypa, Drago, & Serretti, 2013, Matsumoto
et al., 2003, Karoum, Chrapusta, & Egan, 1994),
COMT JE[H Vall58Met 2575 14 Xof i 45 X Jak (22 B i
¥ I AR A3 A 0 ) T i 22 0 i 7K T SR O BT 5 A
Mo 5 Met SRR AL, #570F Val 2614k
PRI A COMT MG PR T, 448 i) i 22 L2 e /K1
GG, [ A 9 300 S A 583 ) A e A 28 T O IR S
(Stein et al., 2006), LI K55 HIRTA M 585 A% (7
T2 A U AT Y rpoR B AR ) P g i HE
(Klucken et al., 2015). i Bi&A I DI HE 55 L AN~ A%
R 3 RE T 5 ARR 8 A AR A A 35 G K (Rive et al,
2013; Matthews, Strigo, Simmons, Yang, & Paulus,
2008; BERLA, 1BIEH, 2010),
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R EWRSE Val/Val 3[R 5 b O [R
1 Val/Met F1 Met/Met & PR 7 J2: A By JR Sk PR 7RI W 2
38 Ao W] A AT AR OG SCR, AT R B, A%
£ COMT £ [A Vall58Met 285 PE S5 IR BE X Wik 470
ZHAEH BT, KGR IR, Met S5
PR 2 BR X PR 85 o SR Y B 42 (Zhang, Cao, Wang,
Ji, & Cao, 2016; Kim et al., 2008; =41 4%,
2005); ZEANARLLHEMF Met S50 KL N AT D4R, T 5
2 BESE R BFRAT S 7K - 1 5% ) i 2 30 o 22 6
/D N T AT A (Zhang et al., 2016) . X R
FATTEE R 1 5 BPE v RE I AN R AL XT 1), BN S5
IR GE S5 AR T 10 . Y F 58 1 45 A8 AN )
Ab, ) — 3 DR A B Je 3 R R0 3 B &8 2 AR SR M e
(), BRI, #E4F Val/Val He P4 ALY MK AT RE T )
B 7T N T N L = A Y (A O 11 1 N
Met 5557 o PRI 485 7 35 DU T 255 5 2 B J53 14) 5 i 1 2 2
2 BT T . B, RATFEIR M o &
FEPRIE, B B R IB B % SO BREA T O R
TR0 Sy RBE DR, T AN S f5 B 1) B P oy 7 ik
Wl dE S B SE N . 5 4h, EAFAE—Fh ] fE, COMT
FH Vall58Met 22 PEXTHIAR ) 2 Bk I J <4
S JE", 1T Val/Val FE Y HE Val/Met Fil Met/Met
SR AR S LA ) et . Y ERBE AR i AR S
FEL AR A I, DU R B8 2 485 Ay AN ) 35k PR R 1 (R T
SRTIRBEAE O, RO I N )RR R TR (R Y
B A AR S R A BR A, R e & B Val/Val
SRR A Zy B, AR AN B . ARk
FATTREME ARAT T AR S BBl A AR o, WIAR A mf
FEA B Met S5 3 [K (Val/Met Fll Met/Met F K 1)
W R I H — T Y 5 Jedtk:

AL, TR KAV S/ . COMT KA
Vall58Met 2 2 RIS RIS BT h Z M A AEAT:
iy i 2 s BARE, BIJGIs AR Val/Val 3[R Y
MR Met S 07 36, B0 SR TR T K
AR, B A T S R A T D A e O DA
HIAMAER K- o AT AR SRR BT A E, A
SR B FRAT R R AR B IR B 2 K
S FRATTHEI AT R AR X 2 K2 24
FIEF REEP T AR, SCREWMETAT NS
AR SRR IR T AR BT T R, Pk )
AR FRAT A RS S H) 55 1 b AR s
PF5Z M F COMT JEH DRI Rk b2 o

TR A, AR R IRA R B A T
FAERHIAR 20 52 2] COMT £ [A Vall58Met £ 45

PERIACHEBFRAT R E ], SRS F D
dErp R HEZ =38 S8 BAFTEE ) 22 S i ph 2224
PIRL M ATE A, (HIRATHENZ NG T /e 5 PEMER
A Ko A WFFERIIERER AT BE 28 55 SR AR DG A
R IR, B Lo VEME R T M COMT mRNA
)R KT COMT i (Chen et al., 2004), 75—
J5 HMPEICR AT B L 2 Ll R TR TR . AR
KT ANEMEMR -2 O KRNI EZ,
B L2y HE MRI-PET BUBFSEEE H, otk
Wi 2R TE 2 W AR 5% S R SOIR AR D B8 1 9 19
FrA] e K45 2 B EAE i (Jacobs & D'Esposito, 2011;
Pohjalainen, Rinne, Nagren, Syvélahti, & Hietala,
1998),

AT A B [l i B A A e A TR e . COMT
BEH Val158Met 2 85 PEFIACREEF-4T J X 75 /D4 .
IR A B AR ML BT 5, 45 R A A e AR s 5
PEXHMAR B R 32 51 COMT JE K Vall 58Met £ 251
AR SRAT A RIS, EOZM 51 RAAAE
TREDERE T, X B FHKEHTRIE, P
K AT NS IR S BT R A Tk 3 5, i 45 AR
SREGE o X UG DA LB Y A i i A7 A
PRI 22 BR 58 R R (0 52 e S8 FAILTRI, S i /0 48 S 41
IS A 1 3 A S T TR T B R AR,
AW R R : (D TR R i, itk
A MG COMT A Vall58Met £ 251 A AL £ L
FRAT R X 7 A AR SR Y 52 W 2 75 77 78 4F 08 8500 1
TR E . e JF et serh, nT LRI m i 5T
Beit, %A COMT LA Valls8Met £ 5
2 PRI R RN 75 D AR IR i 14 3 25 A2 AR TR (2)
ARSI BALHEAROCR A T — Mg e AL 5 5
ZRH BT AR L, A BRI R )t A il 45
AR, HF WA —I0Af 58 (Border et al., 2019)38
th, B FUNOZ AR S e B R, B 2
BEMLIERE RN, DL R 18 ASDARERE A oe 3 v B
PR e 1 e X 5 E AR FE S it o B0 R
B o AHIRATTI R IZA FEAE D7 AR i - AETE LA IR
L — ISR S B RN AT T SR T
A W) 1 Z BiF 58 4% 1 (Priess-Groben & Hyde, 2013;
Nyman et al., 2011; Uddin et al., 2011), FEFE 5IR5%
Xof SRS ) S M A7 PR o) 22 5, g LA T A9 75 1 ]
SEBERAR ) . AT TR Al R B, 23K
Tz R R sZ iy, SR i i . COMT
[ Val158Met 22 A8 PE FAC R B 2574 T A% 2D
AEAIAR Y 28 FAE P AR AN W28 T o X U R 5]
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Association between negative life events and early adolescents’ depression:
The moderating effects of Catechol-O-methyltransferase (COMT) Gene Vall58Met
polymorphism and parenting behavior

WANG Meiping; ZHENG Xiaojie; XIA Guizhi; LIU Didi; CHEN Pian; ZHANG Wenxin
(School of Psychology, Shandong Normal University, Jinan 250358, China)

Abstract

Early adolescence is a critical period for examining the development of depression in that there is a sharp
increase in the prevalence. Existing studies suggested that depression was significantly associated with negative
life events. However, it is well-known that not all adolescents who experienced negative life events would
become depressed. Findings from molecular genetics indicated that catechol-O-methyltransferase (COMT) gene
Vall58Met polymorphism might be an important candidate gene of depression. Some researches have also
investigated the moderating effect of COMT gene Vall58Met polymorphism on the association between
negative life events and depression. However, the findings still remain inconsistent. According to developmental
system theory, family factors, such as parental rearing behavior, may also play an important role on adolescent
depression. However, whether and how COMT gene Vall58Met polymorphism with parenting behavior
moderate the association between negative life events and early adolescent depression remain unclear. Moreover,
extant evidence has demonstrated that there is a significant gender difference in the interaction between gene
and environment on depression. The aim of this study was to investigate the moderating role of COMT gene
Vall58Met polymorphism and parenting behavior on the association between negative life events and early
adolescent depression, and its possible gender differences.

In this study, 637 adolescents (M,q = 13.50 years, male = 344) of two middle schools in Jinan were selected
as subjects. Adolescent depressive symptoms, negative life events and parenting behavior were accessed using
self-rated children’s depression inventory (CDI), adolescent life events scale and parental rearing behavior
questionnaire. All measures showed good reliability. DNA was extracted from saliva. Genotype at Vall58Met
polymorphism was performed for each participant with MassARRAY RT software version 3.0.0.4 and analyzed
using the MassARRAY Typer software version 3.4 (Sequenom). A series of hierarchical regressions, internal
replication analyses and meta-analyses were conducted to examine the effects of negative life events,
Vall58Met polymorphism and parenting behavior on adolescent depression.

The results showed that negative life events significantly positively predicted early adolescent depression.
Moreover, negative life events, COMT gene Vall58Met polymorphism and positive paternal behavior had a
significant three-way interaction on adolescent depression, which only existed in male adolescents. Specifically,
for male adolescents with Val/Val genotype, positive paternal behavior played a significant moderating effect on
the association between negative life events and depression. When the level of positive paternal behavior was
lower, negative life events could positively predict male adolescent depression, whereas its effect was not
significant when the level of positive paternal behavior was higher. Additionally, the above mentioned
interaction was not observed among male adolescents with Met allele. The findings also indicated that both
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positive and negative maternal behaviors had marginally significant interactions with COMT gene Vall58Met
polymorphism and negative life events, and were also manifested only in male adolescents. In the further simple
effect analysis of the three-way interactions, male adolescents with Val/Val genotype were still more sensitive to
the environment.

Overall, our results suggested that the effects of negative life events on early adolescent depression were
moderated by COMT gene Vall58Met polymorphism and parenting behavior, and there were gender differences
in the moderating effect. More importantly, this study emphasizes the effects of genes and multiple
environments on depression, which lends a reference for future studies on the interaction between genes and
multiple environments. Besides, the findings provide important implications for the theoretical construction and
intervention of adolescent depression.

Key words negative life events; depression; COMT gene Vall58Met polymorphism; parenting behavior; gender
difference





