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1 )i

AL SAT RS f TN L AR T R
456 Z 47 M (Eisenberg et al., 2006), 1F FUK
S UBEbRA, MR SRR ST X I A
S HAEEE L VERE DR RE S FIE TR A
O R < e i RIS 4. 2 v = A o e S Tl VA e B
IR VL K REAR N AME IR B IXURS: (Liu et al., 2024;
Zondervan-Zwijnenburg et al., 2022), E.H 17 Hifs
SRR, Bl R R BE A R R kAt &
A1 R 7re A4 ) Al (Knafo-Noam et al., 2018), JT4Fk,
[l N A2 3 R SR A 237 S I & AR BILTR R AT T A G
WRIE, T HEL R R 5 e N R L B Rt 2
A7 2 AR ML AT A7 AR IR Ao VR AR R 5T 25 ()
MHTA R K 2 RETESCREEFRAT N A S

R H 3): 2023-10-01

RIS A AE R A 21T A R A B2, T N 22 L PR A
£ Bt — ARG R AL 24T Ry N R BLHL I B9 AF 58 0
HRkZ

R P 25 41 22 17 A B 41 25 A6 8L B (socialization
models of prosocial behaviors), CHEFEIT HIEE
ek R EEIEA, HAARZINAG AT . A
WA AR P R 2R D SGs AL R 5 R ST
B 9% Ik (Bisenberg & Mussen, 1989; Eisenberg &
Spinrad, 2014). ¥E#t247 R BYFE 2 NS (social
cognitive models of prosocial behaviors)iff— 5 &
A PR B A 2 DN 5 R B AR 2 A AR SR
5o AT A Z B A S5 SR, B A L AT
R BEFR AL AT IR AR . AL, Bl ARFSE
WP 2E 8 2 A% 2R 48 M) Z2 3L DK B 193 % (multilocus
genetic profile score, MGPS)5 ¥R 55 K 28 % F /D40
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M5 R R EAE, X BERT yR b A1 s A
W25 A B PT SR i sy R, ) B Pl 4 v st A% i
BER MR/ 4%, 2023; Starr & Huang, 2019; Zhang
& Belsky, 2020). 4T, AR5 %5 H KL
TEAC BRI W 52 e 7 D AR R At 247 ik R iy
AR AESLIERE b, S ER R G L i
PR RGEEK L R RGN Bk, %%
AR IE B B8 5 22 FE I B0 or B0 28 BHAE 2
W [ RIS AR ST R

11 REBERERESFVEFUITANXER

SEAESAT A A S B (socialization models
of prosocial behaviors)ik i, CEEE N T /D42
HEWARZORR, HEFRTT A G D ERE ST
AT AN A e 4 it 1 8 0.0 B LAl (Eisenberg. &
Mussen, 1989; Eisenberg & Spinrad, 2014),
JAR % (parental emotional warmth)J&38 X FH1E S #
FHIT T Z T IE TR, BTN, [
7. 4RI FF(Baumrind, 1991), BFFEH5 1, 15K
IR R BT BT % e A B A b kR B R
7RI N A AR B BT R, AR TR B R A Y
N B B 2y fii 1] I 412 3 2% 41 2517 S (Buckley et al.,
2023; Williams & Berthelsen, 2017), AHJ L, ©iF
SRR Iz 1) SRR R %75 2R 1 S R AT, A%
TR IERGRINRE 12, kAR T RS 81
% J&(Carlo, White, et al., 2018).,

1 T 52 il 58 o< B WL A& 5 A 2 1 ) 43 Ay
SO, BEERIHIEZ TR BRI K BE B A 1) F
RT3, H5FLMESNEIEE T %R, 5ZAHMT
o R, BEAEER /B A 2 1 RER SR 7 A R
AT R R, WA R R IR SE A D AR R R
rh % 4% 8 )/ i (Davis et al., 2018; Vaughan
etal., 2021), ki, ARG, CEHFEYS
5 B IR R AR By fE BB
K AEFL N (Ward & Lee, 2020), B #4020k
ATE, AOEIFIREA T it S, S dt
[ K 35 & 34T 5 X %5 (Bianchi & Milkie, 2010; Li,
2020), KRutbtse R, OR SRR D21k
KX BA B ETA/EF (Daniel et al., 2016; Lee
etal., 2018), 4HijENINKZ 225 K AR A BEE Y
55 TR BB A N — AN B AR AT 5 50T IR S T A BRI
TR IR 5 AT SRk 2 B SR AEAE B 35 55K (Buckley
et al., 2023; Kil et al., 2023; Quan et al., 2021), V&
DRI R S XoF AL S FIVRE S 1 IR D2 43 T % %%, (H
KRt IR 38 52 W & 5 A7 /2 22 5 (Wang et al.,

2023; Wong & Konishi, 2023), 3T t, ARHFFTI%E
GEAC BRI B X 7 DA SR A 23 AT Sy R Y B
B, AR X — ML R A SR 22 5
12 FELEBREHOHPNER

MR SE A AT WA AR, SR AT A
IR TACBEHFRAT R, 5 AR N TE I DA R J%
Z (i 3 I VH )% V) L BE (Eisenberg & Mussen,
1989; Eisenberg & Spinrad, 2014), k4317 K B4t
21N HI PR (social cognitive models of prosocial
behaviors) it — PR, TR AY A BEH 5747 9 vl LA
PR T DA 5 SR A 23 AT R AR A DG DA I R
T, RO AL 24T g R, RIS N TEA
SRR B8 1T B S AC B 155 B Il 2 52 i) 5 /0
AR AL S 4T b ) 2 R ) i B2 (Carlo,  Streit, &
Crockett, 2018; Eisenberg et al., 2015), {5 /8 1% 7!
HIRBENE N T B 1 SRR BB RS, AR T T
N AR AT 2 KL R 2 B O A BB AT S
THLH, ek A IR R R RS 4, 2022; Li
et al., 2019). ARYEAMAT By [ Fefa il id FEAs 4
(the self-control process model of altruistic behavior),
F 3 A% i SR At AT O R AR B RO B AR,
REAE R4 B A ohh, e kA 24T Ry & AR
(BES 4E, 2016) [ TS MEREBTEE &
IBEAR Ao B B 0 R AR A A S I Y,
g E R AR APCIA, TEAPREZ R
Z X N TSR I 56T, SRR B S 2 1 At AT
H(Zhang & Wang, 2020), SZUERF5T R, BRI #SR
75 e el AR B A R R, ok, A
Fe A7 ) o T I 2 g R /D 4E SR A 217 N (Eisenberg
etal., 2019; Ferschmann et al., 2023). Li % A (2023)
Wi, ARSI TIPSR TR R S5 D EEE
AT HHIRR . FIABE ISR R RN, A3
) T 2 F A AC B 15 R I 52 ) A 25 AT O I G
BEET . BT, ARWRSE SR B TR S TR A RS
TR 2 e A AT o TR TR R
1.3 ZEEZRMSHHATIER

MRAEAT R AL E A WP A A, AR I e
I A AR 5 i D AR SR A 2 AT O i R T AR
2 B g A% R K A9 18 5 1F F (Knafo-Noam et al., 2018),
ZRCAHVFRI AR, FHEH S IREE R 2 B AR AT 6E
ANE BRI A (Caspi & Moffitt, 2006; 7K
B AE,2021) HAMEAT ARBIA L, Hhial N ERI S
AL A B IR B R, RS R . R AU
S W% 55 5L K A2 HVE F Y %2 I (Rommelse et al.,
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2008; Zhang et al., 2020), Z 55 5 5L A H 700
17 09 N R BIHLE A A T4 780 B 517 i &k
A, B, ARFFRAE PR <2 -y R Al
AT R IIRELR, SIRF A B 5 2 HE K R
RN BAE R AT L | s, HiE—2
T A AT R

WEZMRRVINGRRSE. 7R R%E. 20
e R G FERTE L FREE G . phali . IR B A O
FAYY KGR L A5 H LA ] (Davies et al., 2015;
Stamatis et al., 2020; Stoltenberg et al., 2012), E.{&
M, ML 22 (the serotonin/5-hydroxytryptamine
receptor, 5-HTR)HE K A\ 5 5 fih §ij 5 v 1fiL ¥ 25 %) B
Fo HORe 8192 5 fh [] B v 149 1355 2R V& B2 (Lesch, 2007),
T T 5 e A~ A 3 07 A/ 38 B 58 T 5 1) ) T 428 1 9%
(Stamatis et al., 2020). f# =% 3Z {4 (the oxytocin
receptor, OXTR)FHE K Ffh OXTR 8 15 VE F = H i i1
Z R 55 2 U RE B 3l LA R T 5 25 A O ) R,
A5 A FAER] . AT 95 (Damiano et al., 2014;
Kemp & Guastella, 2010). JLZS B & A7 F 35655
fiff (catechol-O-methyl transferase, COMT)3FE& K 4 fith
FEff LS e (B AG 2 e . 2B E R R S5m0
SEACTRTEE, BEE R S fih [a] B (%) 22 T e ok B ik 1
SR sl L H AR SE i & (Van Heel et al.,
2020).

HAE M SUEOF R — 2 R, BREN RS
5-HTR $EH . OXTR JEAF COMT A Y 52 HAFE
B8 I 2 T e SRR R R . M B B UK
P45 A (environmental sensitivity model), FA¥E 53
PRI 19 28 ELASE AR AR JOT | e it 1 A A X B 355 7y e Jk
P25, RIS SO IR 0 A Ao IR AR T &5 3R
PLARFRE OIS R, 252 BH R Y
N OB B A E S iy VA 3 PR R B |
TR B35 1 A 1552 i T 2 B 1 O 22 A o7 M 445
(Pluess et al., 2018), LA W5 R Lk A=W R 58 5
R 5 PR A2 B AR R AL T ) A0 BEdE . 4, 5-HT
TR O PR AT LA 755 A AR 8 A A% R A A0 8 A i
X 3l Xt B 355 3 5% ) 52 (Cools et al., 2008), HiH,
HTR2A FE rs6313 BRSSP 1R IR 5 A BEXT
MRRERZ R L, #5917 156313 2251 T 450 4%
A PR X BE 2 35 B A B HA T 00 B
(Merjonen et al., 2011), COMT F#:H5 OXTR 3:H
1) 2 8 3R 3k i DX 4 4 v fE 2 55 AR X A B
TR BE Y KM A AR R 2L S R 4 4 IX
(Drabant et al., 2006; Tost et al., 2010), Cao % A

(2021) i — T 4 T OF 5% 7, XFF coMT FE A
rs4680 ValVal FEPR BRI F D4R 7, PR ASCREH R
A5 Sy A ) FOI A0 ), T A AR XU,
A B ESE T Met 5547 L 19 & A REIA AR
3. OXTR W rs53576 5RF SEMURNEAS 1A
TR B IR, #50 G SRR B9k H 3R
W2 5y 5% B 5E HUSAE 19 52 T (Augustine et al.,
2018).

REAT B 5% 36 %P b 25 B¢ B A BRI TR 2 28 1
(single nucleotide polymorphism, SNP){i s 5 ¥ 5%
1928 H AR F 5 /D A4 25k & R 0] LY 5% e AL
SRR BT O Y R A L R A T R
], BRI, Bl 2= FOF R RR N R R, PRI = g
PRI Bt 5 3 =X 1) e B P 8 v B, 3 R I AE A5
AN ZE AT EEPEAR . JCTA R I R o S
Z%(Starr & Huang, 2019; Zeng et al., 2023), 5iltIA]
i, Z It oE R G 0 BAA Bk, AR g
A 22 25 M ] e 2 DA — P 820 i 7 =X e A4 %
(Diekhof et al., 2021; Green et al., 2017; Plomin,
2013), LAk, —SEffFoy R A 2 5L B
#(multilocus genetic profile score, MGPS)f) 7%,
BI5E T 54 OB 517 R 1 CHAE B Z 1~ SNP i i
I e g ] SR SR SE R SRR £k, DUIARAS BRI
WL . 4N Di Torio 48 N(2017)%F =/~ 5 £ JEAHC
BEFY SNP i j5.(5-HTR2C 156318, TPH2 1s4570625 .
DRD2 rs1800497) 2 4r Bt 17 o8, 45 R &,
JE A T S S 2 B K BN A 43 28 TR e £ &
ARAEIR o Yu 55 A (2022)2R LA =% ~J 553 07 12
ZUMARG . MIERRG . BT RAEFEYRS
Hi 22 AN JCHE SNP (S I 2 I sy, 45
R EFIER S ZHK Zmo 38 5AEH T 7
P H SR LE, SR, ik HAT, wICHEsE A2 B
FEINSr B EE, TR 2 B - R A7
FIHESL R B 88 DA SR L AT M R AN . A%
T, ARG ILIE— 255 5 22 B A B o3 B A Bk
T EGRIE . A RIS T DA SR ST R Z R A A
TIVE o BT ZE SR PH P B IXURR: DL R 4 v 45 SR 1
ISR B, AR e TR R AR, N2
B R G 5= R R G HILTE R RGP  vk
37 A5 BRI AR OC R H K Z A VEAL A, PR L
P — 1 3¢ SUSUE O 358 S 5 A REAR IR DE W 3 58 B
SR [ 4 Tl A DBV A, DT ) 22 TR S 4
L (Yu et al., 2022),
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Zig Bikvhe, AFCR A MR
F2 1 FRAR WAL A BRE BOR B8 5 2R 4 24T Z M Y
B 2P, SR 2 3R B B A Y
X, MBEZEKRS . ™R REMIMNERRS
(1) 22 JE R 24y K, 25 58 ARG IR % 5 22 3
SO oy BUR At [ IR AR S — 2P e A AT
K, VAR AR SRR 25 AR LT
B

R 10 ACRRR B Wz 8 i 48 = 7 AR B 3R
P, 2 O ) W R AL AT

Bk 20 SCRHEBORBE 5 2 3L B oy 058 |
ERTH A AR, #F— P mEtSirh.

2 MR

21 #wik5mENERF

SRBCREBEURE VS, TR AR M M X =
R IE R — . E 2R R . AR
TEE—ANIHE] S (T1, 2021 4F 11 )5 D 4ER A
REIG BRI . SRt SAT R o A N H 2405 BRI
FEP B, aIRE 6 4~ H (T2, 2022 4F 5 A)illE />
AR R AR DA P AL AT R o R — Ut
o, A 880 A DA (M = 14.34 %, SD = 1.50
%5472 B %R 398 Z L, 10 B DA REG P
IS 5WE5E 8 il b, Sf 723 A DALk
22 5058, HAy 157 Z2AREE . £, BeF
A SR T R IS . R B RN R I 7 A AR AR AR R
FEEETE K. FAt AT h LR REES, EH
TR . PR EAFEAE 225 (MR m® = 0.013~0.121),
Z: i Bandalos (2002) 1 &1 LA M ©. A WF 58 19 4b B
(Liang et al., 2023), 4f n* < 0.14 i}, 227 A9%00
BN LLZ W . 7E 880 4 AAEH, HACEFIREN:
ZHE R AR AR L5510 41.3% .36.0%;
K& K K439 36.1%.39.6%, =g L
T & 22.6% . 24.4%.,

A 5T O ARASWF 5T AE P22 51 2 o 25 AL o (16
FR4R5: GZHU202315), TEEHRIEERT, AMFRE L
FEAS YR LI 1) BT AT N 255 2 A ACRE L) B i /D AF
AN, FFRAF T ACEE G D AR A N 25 1 S0 TR
BAS . fEREI R, REABEH 4 Sl g — B
L2 ) 6 R e Y8 WAL 46 19 BF 5% B B (AR B A /0T 5
A FHE . FTA WFIR BT B A 0 P 58 R B 1Y
[ HUS LK R DNA R, B4 Bl iR s it
YRR

22 HfRIA
221 REERIEE

K Perris %5 A (1980) 4], %% A (2010)
BT 1Y 17 X ACRE 2SR 7 X ] 45 (Short-Egna Minnen
av Barndoms Uppfostran, s-EMBU) 4 117 8 ik 1%
g3 i R M FEACRAF BRI AT R o 5T RS AL
A FIRESE AR, 45 7 ADWH, anFRuei5 SR/ Bk
FIR IR AT DT R A A SO
ZR”. R 4 53T, AT OAR)E] 4 (E2).
AL SRR I 0z A RE SR AR B 0z 1 1 o ey, FRORAC
BRSO B KBS . TEARHESE D, Z s RN —
HE(EE BRI, Cronbach’s o 5 0.92,
222 BIEEH

% Dvorak F11 Simons (2009)Zm i, 91 &A%
(2014 IT I [ Fo % i AR 4 & % (Dual Mode of
Self-Control Scale, DMSC-S)2Kill &= & /D 4F Y H &
WK, Zm R 21 ANTH, SN rhah &G (12
AUH, eFaE— B ) MESR RGO 4
WH, aneYis ) aEn, RosialE L) 2 4 4E
JE o IR 5 M, BTG 858 247
G AE 1~5 J3 o ¥ ohal REAER ) BB I H
mitar i, PR S E WS, AR, U
HDAER A RIS RS . TEARMIE T, ZaEk
N —F M B BRI, Cronbach’s o 24 0.90,
223 FHEITA

K Goodman % A (2000)4 i, #/RRE A
(2009)f& 1T /4 Hh SRR Ak 55 TR HE [ 3 5] 45 (Strengths
and Difficulties Questionnaire, SDQ)H1E#234TH
S FORM T DR R ST K iz m R
SAWH, K3 sty WARFE B2 2fFa”
S0 0~3 41, ¥4ris, FoREA S AT AR
5 AEAHEFE Y, %50 5 R AE T1 F T2 [ Cronbach’s
o 4351 0.73 F110.81,
224 FHNEE

TR SAT A S SCER R STHT 4%, 2021),
AR T AR L 0= B, 1= &) K
AT = RN, 2 = AKEH, 3= —M, 4=
R, 5 = EHFICREZEERE = /e
INELLIE, 2 = Wi (ERIthREL), 3 = mrhaih g
(Fmth R, 4= REGERHKHK), 5= KA
B, 6 = BFEAE @ EUE ) WE NS ME R IR
225 &K DNA RIS 48

DAPR Ay B, SR A 485 MR M R A SR AR AR
VORI MEYL DNA FEAS , Bl e R BBV AR AS 30
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BRI T KR, HoRERT 30 4 NEA
PR W L PRI DL R AT R o AE IE AR R,
AR R AT P Z B2 2 ml 2 B 2R A R O3
SRS, BEHISE R DNA MERAEA IR, 16 96
WIE 4 [ 3l ABI 3730xL #4550 _E{# FH SNaPshot
Gy B AR IEA TR R 4340 ARG T A B R - &
AT B A HAT 85 e 0 AT SEME R 0 U AR >
95%) . A T PRIIEHE P EICHE () 5 &, ASBIFGR AR T A
MR TF 95% LA S die /NG JE RSB (minor allele
frequency, MAF)/NT 2%HA9 SNP (Yu et al., 2022),
ZARER 37 A SNP #EAJG 58 /AT . HLAAR A
HRZAMEEIE 1,
23 HIEAESHHR
231 ZEEZRMSHMEE

KM Python 3.7 #{FiE4T 8 — ik A8 0 HiE
(leave-one-out cross-validation) i 1% 3¢ i 3t [ £ &5
P, THAE Z L R IN4r4(Yu et al., 2022), H
NI e s AL TR TTE i W i 1| 2 S
(N=1 ) AR A (1 N8, 2 s S kAT
YA O 2 = 25 R R T S . BARP IR ()i
TE S B L ] 2 SR S TRV 2R 4R Foks i e SNP
5 AL BRI IR R AR A8 LI, X6 A EL IR [ A o
A3 BUSIENE A3 B, 25 10E R B 3 (95 % ARk £,
MK Z SNP ARk by SCHESL H Z 8 A IR AR
S20MT;, )V 2N B R a8 T [l
AR H/ANT 0 (55 SNPs (135 K R  [1] 3147,
X AT ek SNPs 38 R R ik A7 RBUF B 1
GVEAIYIZR: 75 N — 1 DRI, bR
AR AL B B B2 438 . Bk i 22 3L R 220 434k
DL P 38 HLIU S 1 JR A i 4 ik I 03 43 A, 8
it B — kR R KA A AR ()RR T -
I AR B 22 Bk TR B2 o B8O A B I I I A
HBRG) R s I A g5 B, A5 AR R Y 1 R
T, 2ot N REEAR, AR T g B R
Tl FOUI 4085 o K AR T () [ T A o B S B
H 3R G 3BT ARG A, ARG b A A8E A4 %) Fi
MIBE T o
232 HELESRE

K SPSS 26.0 1 Mplus 8.3 (Muthén & Muthén,
1998-2017) Gt H #3475 548 91 20 43 i FOAR AL 3
Mro H—, HATHRGIH SRR AR R AHE . b
2, DARCAROG OB % 588 e [l () G|, 5B, #4
PRI KRS T2 A RIS HIAE T1 SRR B R g
T2 At eAT R Z Mt A R0, 55 =, HEA

x1 BFEERZTHARER

ZIREL A
EWRG A SNP ID %'/]\%igw MATF (%)
DRDI rs4532 T/C 13.38
DRDI 15686 A/G 14.10
DRD2  rs1800497 G/A 39.38
DRD2 rs6277 G/A 5.92
DRD2 rs6275 A/G 45.10
DRD2 154648317 G/A 37.49
DRD2 1527072 C/T 28.35
DRD2 151799732 G/T 11.20
DRD2  r1s2283265 C/A 4238
DRD2 151079597 C/T 42.29
Z[MM:  DRD3 15167771 A/G 15.80
DRD3 rs6280 T/C 30.31
DRD4 151800955 T/C 38.62
DRD4 153758653 T/C 27.01
DRD4 15752306 C/T 20.77
COMT 136269 A/G 32.95
COMT 15737866 T/C 26.70
COMT  rs4680 G/A 25.35
COMT 14633 C/T 2531
COMT 14818 C/G 32.02
COMT 154646312 T/C 32.09
OXTR 152254298 G/A 30.37
OXTR 1553576 A/G 32.16
OXTR 15237887 G/A 44.41
OXTR 152254295 T/C 30.77
=%  OXTR 15237915 T/C 5.98
OXTR  rs2268498 T/C 30.83
OXTR 152268493 T/C 14.09
OXTR 15237885 GIT 29.66
OXTR 151042778 GIT 7.36
MAOA 151465108 A/G 42.12
MAOA 156323 G/T 41.59
HTRIA 156295 G/C 22.90
@M HTR24  1s6313 T/C 36.59
HTR24 156311 T/C 36.05
HTRIB 156298 G/A 48.57
HTRIB 156296 C/G 48.12

1¥: MAF = Minor Allele Frequency, fc/NE{7FEHA%; SNP =
Single Nucleotide Polymorphism, iR Z &M

W AR, K 22 KPR B A3 P Hh A AL
MIETTAE - o S50, X Z2FE D 40405 AR IR 92 1)
A8 A IR A T 87 BAARE 3R A 6 DA % i 3 1 X ) A
Ki(region of significance analysis, RoS), LLit—50
WEIZAS B HIE AT B A HUBA AR | #4558 HAR
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T A B USRI, RoS &5 5 53 2 DL T AR ifE:
FEACEEIE IR + 2 SD Z N, SACRHE BGR B &
s IR, F RS FEAS [F) 22 3 R R o 80T 47
T & 25 5%, 2 HAEH Eeffl(proportion of interaction,
Pol) 7 0.40~0.60 2 [0]; 2Z 5 Wi Lt ] (proportion
affected, PA)TE 16%~84%2 1], 1F BRI G434
Hr, SR Bootstrap NV = 5000)K 58 E 15 H &N
FE T RO Y 5 P, JF R AR R AR B BUARE (full
information maximum likelihood estimation, FIML)4b
PRERREAE o ST, XA TR AR T 2 T
5, R ACRE2E S L AR 22 5

3 BFsTEE R

31 SEEZRmMS AR

ks WSS R Won (DL 1), BIRL
WY 17 Fe A o3 S Sy 3 FR e 40 35 OE
MK =0.20, p =2.33x1077), IESE T AHIHLE %
> b AR R (R A R JWF ST B, A 5 SNP
7 5 (WK 2), Bl COMT H:H rs6269 . HTR2A
FEP rs6313, OXTR P rs53576., rs2254295 F
rs2254298, rs6269 (x> = 1.37, p = 0.242; GG =
10.0%, GA = 46.0%, AA = 44.0%), 1s6313 (y* =
2.42, p = 0.120; CC = 14.6%, CT = 44.0%, TT =
41.4%), 1353576 (x> = 0.01, p = 0.930; GG = 10.3%,
GA = 43.7%, AA = 46.0%), 152254295 (x> = 0.31, p
=0.692; CC = 8.5%, CT = 44.5%, TT = 47.0%)Fll
rs2254298 (x> = 0.13, p = 0.722; GG = 48.7%, GA
= 41.8%, AA = 9.5%)1 3L K R/ A 55 &
Hardy-Weinberg “F-f, H MAF KT 2%, ZMEHj
N5 OB fis 4%, 5K 3CHr, 2019; Stocker et al.,
2017), X Bk 5 ASFEH 2 8 M AT 4 1 3 R AL
N, BEAIEE IR WK, O B Y il R R T
2 ML DR Ry AR, (PSR RL R] R AR T
AN (AR? = 0.005, F(10, 764) = 0.48, p =
0.904), Ht, MRHEAE H IR EIH R EEE R, Xt
FE DR A7 i B 6 PR B E AT 2R MR SR 16269 (GG =
0,GA=1,AA=2), 1s6313 (CC=0,CT=1,TT =
2). 1853576 (AA=0, GA=1, GG = 2). 152254295
(CC =0, CT =1, TT = 2)#1 rs2254298 (AA = 0,

GA =1, GG =2), B4 5 1y JE K HI A5 43 31T 2
BUTESME, PRS2 Bhnsar, HarAn
£ 2R,

6.0

20 25 30 35 40 45 50
PR H S
Bl g il B 23 205 S B A OG5 &

W EENES W EERE  OE EERS
I CRERE AR
015 2 Qe g o
g 99 & g
0.12 |
]
W 0.09 |
B
= 006
0.03
0

Bl 2 ACHEEAERRR R 5 2 5 R B s AR S
AR B AR A AT G ZR
H: R L T

3.2 #iR%it

£ 3 B TR ARRHGRGE 5SS
o 3R 3 PR, T1ACRHFHIEGERE 5 T2 AFAEH] .
T1 LT R T2 S T M B MG, T2 A
P15 T1 B4 . T2 B4 B E A,
T1 k245 T2 kST M BB A 23K
FIMorEs T1 ACKEGEGRIE . T2 AFAER]. T1 5%
FESAT AN T2 SR ST R AIA R R B
33 BEEHFHMNHNEA

DL T1 ACRRIE BGR BE  A A8 6, T2 H3RFEH R
A, T2 SRAb AT A AR i, T1 AT

x2 ZEREMSESHER

UK 8] o3 AT
By M SD  Max Min ARE WE
[0, 0.4] (0.4,0.8]  (0.8,1.2]  (1.2~1.6]  (1.6~2.0]
ZERNBIMAE 120 036 2.00 020 -0.23 -043 28(3.2%) 150(17.1%) 325(36.9%) 318(36.1%) 59(6.7%)
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i 1 2 3 4 5 6 7 8 9 10

1. ACBEG BRI (T1) -

2. ZHRHE BN E(T) 0.00 -

3. AFIERN(T2) 021" —0.01 -

4. FEHSTTRH(T 0.37"" 0.01 0.32" -

5. FEALSATA(T2) 0.30™"  -0.00 0.23""  0.50™ -

6. Fi 0.09™  -0.07" —0.09"  —0.04 0.07 -

7. P -0.09" 0.04  —0.01 0.06 0.07 -0.11" -

8. FEEL KK 0.177"  —0.02 0.14™"  0.18""  0.07 -0.13""  —0.02 -

9. IEZHABERE 0.23""  -0.01 015" 013" 0.10" -0.01 0.06 0.25"" -

10. BRZHERE 0.20""  -0.06 012" 014 0117 —0.04 0.04 0.26™" 0.67""" -
M 2.81 1.20 3.60 1.41 1.40 14.34 4575 3.16 3.83 3.68
SD 0.67 0.36 0.63 0.43 0.47 1.50 - 0.60 1.42 1.43
it BE -0.17 -0.23 0.27 -0.26  —0.32 -0.03 -0.17  0.03 -0.08 0.05

FE: T1 = Time 1, T2 = Time 2; * Z/E T i 4 tb o FEmlAR & ARES . MEBI . KEER VKT, KEBZHERE. "p<0.05 "p<0.01,

EEs

p <0.001

RFELR, W M. AR A R MR RE ST
IRV SRy PR ik g v A AR, A R 25 AR R,
FERIL A B 47 (y* (10) = 4.17, CFI = 0.93, RMSEA =
0.06, 90% CI = [0.042, 0.079], SRMR = 0.04, LI
3)o T AC IR ek W f 2 1F 1) 000 T2 [ FR A=l (b =
0.09, SE = 0.04, p = 0.017)F1 T2 5447 M (b =
0.08, SE = 0.03, p = 0.002), T2 [ Fefa il i 3 1F 7] il
M T2 SE4E247 (b = 0.06, SE = 0.03, p = 0.025),
T2 HIREGIE T1 AR EGRE 5 T2 /D484t
ST NI FR Z 0] A RN B (RLN = 0.01,
SE =0.003, 95% CI =[0.001, 0.015]).
34 ZERAEMSHBMAETIER

22 H P BN A B A Jewin iy h A B A A T
O3AE, AR R AR R S R R, B R
(% (17) = 1.99, CFI = 0.96, RMSEA = 0.04, 90%CI =

[0.017, 0.052], SRMR = 0.04), £ %E K Z /143555 5
T1 ACRHERIRIBEXT T2 HFRFEHRI B = 0.38,
SE =0.09, p <0.001, W.3% 4), (HAGEPTT T1 ALk
TR XS T2 JRAE AT A BYSEm(b = —0.12, SE =
0.06, p = 0.064), HEBRIEE—ILHZ BN LG
XF A 4 AL BN o3BG AT A PR i A B
SR, SRR, R 4 ADFEEZEMENS W R
ST RE R S5 AT T 1 ACHREE BGRBE X T2 H Fe
B0 (HERR OXTR K21 rs53576: b= 0.33, SE = 0.09,
p <0.001; HEBR OXTR A 1s2254295: b = 0.36, SE
=0.09, p < 0.001; HEBR OXTR FE[H rs2254298: b =
0.36, SE=0.10, p < 0.001; HEF COMT A rs6269:
b =0.29, SE = 0.08, p < 0.001; fEF HTR24 JEH
rs6313: b = 0.30, SE = 0.08, p < 0.001), EKIHANTELE
BN FE N 2 S PR Y B AR o

Time 1 Time 2
B R
0.09"
0.39"" 0.08"
SR BRI - FHSTR
0.23"*
0.49""
FASATH
K3 gIkERGHNEN
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x4 SEREMSHOATIER
- B R H(T2) AT H(T2)
b SE t p b SE t p
EHTE(TI)
AR 0.04 0.01 3.30 0.001
51 0.05 0.03 1.55 0.120
KBE LT KT -0.01 0.03 -0.19 0.847
SRZHEREE -0.01 0.02 -0.48 0.631
BEEZ BE R 0.02 0.02 1.02 0.306
BEE
ALTRAE IR I (T 1) 0.09 0.04 2.27 0.023 0.08 0.03 2.97 0.003
Z 5L A BT -0.05 0.06 -0.73 0.465 0.02 0.04 0.33 0.739
ZEHI
A B SRR IR (T 1)< Z 5L ] 243 %1 (T1) 0.38 0.09 423 <0001  —0.12 0.06 -1.85 0.064
RNTE
A Fe 45 H1(T2) 0.06 0.03 2.27 0.023
2
A SAT R 0.49 0.04 1142  <0.001
HE— BB W BRI S R, R B 20 =IO
1.5+ ~1SDZFH Rinsr¥
PR CH1 SD)YRYTE A4 9 1 e 2t 2K P 25 42 B ol
5 I L 9 P 1 I T S 358 T (b = 0.22, SE = 0.05, E ook
p< 0.001), Ti% TAEL IR Z /41 SD)ITF g of
AT, AT R X [ Tod il B 0 £ ost
(b =-0.05, SE = 0.05, p = 0.338), A% 10
NS HT A RERW, 7E 22 HE P B o A s i A AR 03¢ X=-0044  X=0293
e, A 3R 2 A SR B g 5 R A 2 200 05 10 05 0 05 10 15 20
FFNIISEZR (D = 0.01, SE = 0.01, 95% CI = [0.003, SRR 152
0.033]), MiiZh A BhAerE L3 BBk 5 4 SCRHARISOIE 55 22 K D0 S A MO0 7 A0 4 1 e fi
il 1 32 5 AR R A

FERHA TR B (b = —0.00, SE = 0.00, 95% CI =
[-0.014, 0.002]), ILAk, 3 P X IG5 2R B, 244
R BGRBE A BUE R T 0.293 A, 3L B4
BRmma OaEm A RERKF R ES T2HHR
TN B A T A4 MR b, 24 A0 R JER IR 1% 1)
BUE/NT—-0.044, 255K 2043 808 1 75 D AE
SR EE Y e o 2 S PSS A DA
/DAE(Pol = 0.44, PA = 0.45, WWE 4), H X* 5 zX?
X AR FRAE T A TR AN 3, AR R AN A
AL MR R, BF2Z, LRGSR, KR
rh AC REA BGI 92 5 22 35 R B 43 B8 B D
A [ IR AR AT A PR SRR

Sk FE — 25 K B A R T B T A B R R A AE A
BE2E 5, ARG 3 T AC SRR IR iz AR SR A J%
TRBRAS4Y, LASCHEME G434 645 875 Y oA 45 i

P2 M L AT as R s, BERIA RAF(F (34) =
2.05, CFI = 0.96, RMSEA = 0.04, 90% CI = [0.024,
0.048], SRMR = 0.04), 3¢ B g 5 2 3L K R
SN A AR S 2 0 A KA El (b = 0.33, SE =
0.06, p < 0.001), BEENEGEBE S 25 H B hnsrEk
1Y 22 EAFE 3 i 3 A= (b = 0.36, SE = 0.09,
p < 0.001), HEIREATE ZHH 28 se
HAEAAFAER B2 H(b = —0.03, SE = 0.13, p =
0.810), ACHIHEIRIE . FERN BORE 5 2 2R
Ty Ko 22 B AE R SRR ST M R R B3
(b 2x =—0.12, SE = 0.06, p = 0.058; b 5= —0.10,
SE =0.06, p = 0.098), ILAF, T HEMHAFEANQ019)ZENT
FEPAE R, BT A I I R B S B AR RN A
FERUKG 30 T BE S L I AE L . Uk, AWFSR
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DL /A 0 43 A R T 1 TR A B R AT 2 4
Fedr . sl R iR, BOEE RAF(F (28) = 1.41,
CFI = 0.96, RMSEA = 0.03, 90% CI = [0.000, 0.058],
SRMR = 0.053), ACHRE IR 5 2 58 K 234k
(1) 28 B AR FH 2 35 T000 55 A B R g o N L AR A R AR
Hl(b ne = 0.41, SE = 0.13, p = 0.001; b »x = 0.32,
SE=0.14, p = 0.021), SCHHEEGEE 5 2 35 2n
BN HAEFAFEAEER 225 (b = 0.09, SE =
0.19, p = 0.625), ACHRIEIEGEBE 5 2 55 K 234k
() 28 AR R 4 A2 2R AE 24T B R R O B
(b ne =—0.10, SE = 0.10, p = 0.292; b xx= —0.10,
SE =0.08, p = 0.233),

4 e

AWFFER I W58 % 5¢ T [ FeAs il 755 Bk
15 IEGR B 5 H DA SEA ST h Z B A ER, L
Sk Z 5 s, BiRs 1 2e
MRG0 MR REMINTE R REm 25K Zmoy
B ACHE G IR 92 1) 28 HAE A anfar 38 ik 3R 4
S CEAE ST . BRI —3 A5 R B i R 4
AL AT NI, SRR RO B 8 ik [ 3R A )4
W AR AT R, 2 RGN 2B B nsrEoE
Hrp S EH, BEAFEACRZER  BARRIS,
FEZ 5L D BRI 08 = 7 A AR, ACRE IR
X H ISR R, REAS AR & B IR R
i — 2D AN SRR AT o M T 2 P R o 40
R ADFEME, P AR I A5 T
LE UL PR AR R . 2 RGN R
PN . A FRAE W RN B AL S A7 R Z 8] Y SR HIL
PRt T E R, NI REER S T o R
ISR
41 BEREMNEXESBEREESEHSITAE

B 1ER

AT R, FEEH TR ST RGO 2
Jei, SCREIE R ATY IE ) B0 SR A 2517 R o A R
SRR R —B (KSR 4%, 2021; Kil et al.,
2023; Pastorelli et al., 2021), TR M2 T A HF 15 &
T e SR AT R R T A EE B P -, AR
ITAE RN, A AT A SRR GRS R AL
AT RZIMI TR o GRS TR ST B4t
SNAIENE, HIACREN BORBEA R TS FL 2
PR FE . R SEAN ) ZEBE B3I H, 7RI
BRAL AR 1 o a2 B R 1A 9 D RO 9 Ak
A FREERIRe ), #EMECEAE S T R R . A

P ST 56 T 264 AT M A IV B, RZEM
HIKFE . E AR SR AT et 21T R
BRI R GRSGHT 48, 2021; Yu et al., 2020); 5
BEIRIES, B3R R SO ST i INFE A O T8 HR,
HAEFBEAEE 5 AL 2347 2 Z 18] 1Y fife B B 5
JTEARGERN . FHEE, AES AR 1, A
FAEHI RE G B B A RIA R vh B FBRER, JEitss
170 B A E T A RE 2k 7 R A v IR @R Y
H S HAE (P8 E /4%, 2016; Knoch & Nash,
2015), SR FEXT 3R A% 1 78 A BE 255 52 ) 2 4t
SAT N B I FEHLER B = PR AME ISR IE o AT
PN R A% T 1Y) FR B 2 8 SRR IR D2 4] 5% k) 2%
AT, G5 AR ARG B W 2 A i i Ak
I, Rz, AFREGHE B ST AN NER
BEGER o WFR A5 R — 2L WM T B 3R e SRS
R W 5 R4 3T o Z W) R AR A R
YEH, XTE—ERE L3R T FEES &l
FIHE, AL T RACRE S BRI VE TR 17 R
) P9 2 B A AT
42 SEREZMHSHBAFEHR

AR — LRI, ZHH B EoRTT T4
BRI I 192 38 3 3R A ] 52 SR AL S AT S AR
AT o SCREIF ORI 5 2 B B 8 A2 BAE
RS RE T IR UMY, RS 2 R B a5
()7 /0 AR 1 B FR A K T B AC B 17 TR L Iz 1 1 in
[R5 M7= TSR 15 €28 AN = N &
T A il 52 A BRI B W2 S AN, R R TR
FE o Jihh, ZHEP RIS BOEE, SRR R 1 B
B oysem H IS, IF i — DA R ST
Z2HE A 2o BC AR, A FRAE S 1 H A RO% A i
Fo ARG B A AT iR 2SR (cumulative
genetic plasticity model)EATf#RE, LB AN, 1>
TR HEAT ) BB A N BRI AN B 22, MRS 5 32 3]
AN IR B 1Y 52 0 (Belsky et al., 2009; Belsky &
Pluess, 2009), A5 H T L H B
FEPAL S P, COMT 1s6269 A 253K . HTR24
16313 T Z5{3&[H . OXTR rs53576 G “E{v KA,
OXTR 152254295 T 45 HE I FI OXTR 1s2254298 G
KA FE R AR 10 o BB S 6 S H, 5 A PR A
S5REZHAERI LI —2. 41 Merjonen %
ANQOIDFFFELE SR /R, HTR2A4 156313 C 25 5L
oA H AR, A T S L MR B R SR E A
FEEINGUR , eRlHh, 5 22 AHXE R Y ) — 457 BE A
AL, COMT rs6269 A (Bernegger et al., 2018),
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OXTR 153576 G (Chen et al., 2023), OXTR rs2254295
T (Bozorgmehr et al., 2019)F1 OXTR 152254298 G
L3 FE K (Cataldo et al., 2020)¥ 8§ £ 74 W58 UE ST
IS A U AR B T v . 2 TR R B R s Ak
PEAT R i BB S B DR B, ARSI
e 1 AR A 6 B DR Y BBV . PR, FEARIT S
v Z 3L R By i AR A AT E A S
2 B AC B IR I Y 5

WAk, 2285 K B I3 BOFASBEE 35 A B R
WX SR At AT S B B R A . X P RE R TR S
B 32 BAE A AR TAMEAT AR AL, B
AUEFEHR R, SHMEAT HRBIALL, PN RS
AL A HE A ) SCHRTE R, BERSTE . TRRZUHY
S B 35 R 2 25 M 19 52 W (Rommelse et al., 2008;
Zhang et al., 2020). BT ABFFE L A ISR, OXTR
B 1853576 HEESERNESR R EAE A e 4
M SEAL AT N GRSOHT 4%, 2021)0 ARWFSE BT
B H FRFE R A OCHR 1) B K Z2 A8 AL i, R RE S ik
TN BB RS BAE DA FRAE T A B . H
W, ACBRAE RO M 5 22 B PR B 4850 32 AR IO
AN EBAE T oRA ATy, Mkt B A 5 m
Frt 1T

ARWEFEAE 22 HE D R By o5 ie =l A
BIHT, R RS PR SR 3l A B 3K 20 1 5 20 4 5
PN 2, B T USSR R B 2
BED 2NN A . G AAE— e R LR T
PRI BR B RO, M T T2 01 728 Y BB (] 22
VLT A B IR B STk, 42 S geitalne
(Aliev et al., 2014), AFFE i Z2 56 K 253 Fife g
T 23%MAE R, BT UM 2 B B iR A
INBIER T, ARRMIFFEAT 47 Rk PR i 1 Y0 R LA RS mT
BEHL U H B 22 A G L PR 2 385, DATR AER AT Ak
K5 PR BAE TR AT A 28 . AR E
ARG BRI B I 5 2 RG22 HE 2 HAEH]
AR B RS R ST N Z RN AERLE], P
BT B FR A5 R 22 DR 3R 0 43 505 A B 15 JEk R
LHAEM TR ST MR E Z N RIS, <3
B x 22 He I — N R B A7 S HEJR S it T SEUE A5 S
£, WhIERTT AR A AT R R B RY R A L BE
TR
43 XBER

ARMWETE R B, AL 15 et 1 1R 3 17 B et 2 5
2 LR N o3 B0 22 AR T Y g i B Fe A
Mol AL 23 AT I R, HL A RS e R W 2

o XSRS REAIY Z B, W Putnick 4%
NQO18)HFFT M, A% FIEE % A F 90 72 B X 5 /0
R AT N B R S5 RS2 5 Stocker 45 A
QOIS ERBEE N F B Bt 5 2 5 2o 54
X T A0 BEGE I 132 BAE T AR, IR LB
RS, T HREESEMEW . #2650 TR
KBEAFT LR, SR MEE R R T ) T fg
FETEZE S (RATE 45 2018; Wang et al., 2023); [FIH,
WA R FE AL SR IR 2 37 B A A AR R i T 22
SV (Kuppens & Ceulemans, 2019), 55 1E T 70
AR SR E AR E R, BWiERE % T
SEAL AT R OT Y BT AR A RN (E W, (R
S F 254+ 2347 M) & 8 (Kuppens & Ceulemans,
2019), R JEACBE—J7 S BRHH BORHZ T 1 B TR,
e LLHERR 75— 5 932 5 7 252 (Ward & Lee,
2020), AHFSEE IR EEx Z B K - N R H-17 R
R AL o8] T A B SR TR X6 75 A AF SR A 24T IR
M AL e HACRE 22 5%, WRoR 4 Ramid Tk 5805
PN B B B B SR G I DA A ST R
Je 2L R S B Ok, X AR T IRATTAE SR
B TAEH T AR MR A 7 3L 6]
44 ZBREXNSHRBR

AR A BB R A 2 R ok Kk R B il A1
M SRAL AT AR S AR AN &R EZ A,
T8 SCRE R B B8 5 W 75 /D AR SR AL S AT O I B
FAALH XS F & A4 S5 247 0 55 & I H A &
BT X o AW RN, A BRI AR
TR W 52 W T DA SRR S AT M E B R A &R
Kwasnicka 55 A (2016)%} 80 /™M FEA T ot 28 5 245
MBS AT ICA T, B 5 AR ImAS AT R A
RO I AR O Y SRR MARSIHL . [ R
WL BRI R, Hoh bl AR,
)5 H Fe 6 A 56 (Stautz et al., 2018), HELA
KFAREROTHREENFEE, HE TIEET
PAFETT /D AR [ 45 il 10— 390y T 480 B 2 56 7 LA
PEHRAE AT R . BeAh, 223600 oo E i i 4y
AR ACHEFRE I 2 5 DA & R I R A AEAS
2 SM, AT IR Z kR
S SR S QU = S | RS i T
HE TAEEETESC R, thy 2 4
FRAE CAN PS5 SRR ) 0 25 55, A IR X S 4 23
(AP bz

ARHIR G HATS IR AT AE ) — 22 R R A A5 56 o B —,
ARG X B R A T oA B~ A ) R U8 3 R R A, AEAR
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RIS AT 40 A T2 A A [ 3R 6 R B4 51T
A, ATREXT A RO B AG T A AR, TR HERR
] PRI G 3R o AR 25 2R FH TR Z2 B[] [1] B Fr 0
T A S R A RO R . S, A0F
FANZ O RGE . 7R ARG MG R RS ik
B 37 AR SER IF I 5 AN IR . 2 1 SE R A7
RS Z L 28, Hof iy Jr 22 He il 9k
ABR, ARRAFFEN 28 A 158 J A 3 B LA AR R
ZIREER . =, AR E—ERE LR T
P e RUTE I 5 B 38 B2 AT ok R B A 1
FHEGATR, LR 5 A58 1Y 22 BAE ] AT e i 2 Fh
N 52 e B AT 8 K B (Rommelse et al.,
2008), AKAFFE ] LA AR 6 5 5L AR ) LA A
UM 2 R W) bR AR W A 5 AT IR N R EE 5 st e R
EH AT AR A R RR AR, DR R x 2
- R BI-A7 0 BFSEHEDRE . 50, DIAEAFSE &
A [ 2 B 2 At 257 A I N TE R AE DL TE 22
5 (Christ et al., 2016), GnFfth R 2470 5 AT
WARDG, MAHCEHSAIT A S AR MAG, Kk
58 AT F — 2P PR 90 5 R 5 R 45 19 58 BAE A% el oA
[T < 5 O S o WS i N o e O v

5 e

AWFFEET B AW AE A BRI BRI 5 D
AL AT R Z m By A VR DL K Z2 B R oy
By E I HES, 1F B RBOTT DO R e kA T
ik, HER—3, A LRI RL R ST R
Ja, SCBRE B W2 i [ IR ARG R AR R 2
110, 5K Bhnn%(COMT %K 156269 . HTR24
HH rs6313 . OXTR K:H 1853576, OXTR KM
152254295 Fl OXTR FE[H 1s2254298)7F HH L I8 17
ER . BARFIN, 125 2o 80 e n i >
AERER R, ACRE AR T I X 3 4 ) 14 5 e T R
Jfid It | IR G R et 27 R, X 2 2
BN 1 s € O R R S TN = 2 -0 i e s
NN o BFSEIR R T A BRI AR ORI 5
ZEN BB EAERN T HRA ST I EZEN
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RIAT R HESRER AL 1507 0 SEU B RN SEUEAR A -
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Abstract

Previous quantitative genetic studies have demonstrated that adolescent self-control is influenced by

parenting and genetics. In most existing studies, researchers have explored only the impact of the interaction

between a single gene and parental factors on adolescent prosocial behaviour, but exploration of the

endophenotype mechanism underlying the impact of the interaction between genes and the environment on

prosocial behaviour is lacking. According to social cognitive models of prosocial behaviors, sociocognitive and

socioemotive traits may be important mediators of environmental and genetic interactions on individual

behaviors. In recent years, the single-polymorphism GxE design has been criticized for unreliable findings and

difficult replication. As a potential solution, researchers have constructed multilocus genetic profile scores
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(MGPSs) to explore how environmental factors interact with genetic factors to predict adolescent development.
Therefore, this study examined self-control as a mediator of the link between parental emotional warmth and
adolescents’ prosocial behavior. Furthermore, this study developed an MGPS composed of five functional SNPs
(COMT gene 156269, HTR2A gene rs6313, OXTR gene rs53576, OXTR gene rs2254295, and OXTR gene
rs2254298) and examined whether the MGPS moderates the mediating effect of self-control.

Using a 2-time longitudinal design (6 months apart), this study recruited 880 adolescents by cluster
sampling at T1 in Guangzhou, China. All adolescents completed questionnaires about parental emotional
warmth, prosocial behavior, and demographic characteristics and provided saliva samples for DNA extraction.
At T2, 723 adolescents remained in the study and reported their prosocial behavior and self-control. All
polymorphisms were genotyped using SNaPshot analysis (Applied Biosystems).

After controlling for the baseline levels of prosocial behavior, parental emotional warmth positively and
significantly predicted adolescents’ prosocial behavior. Self-control mediated the link between parental
emotional warmth and adolescents’ prosocial behavior. Furthermore, the MGPS moderated the mediating
mechanism but not the direct impact of parental emotional warmth on adolescents’ prosocial behavior, and the
model coefficients were invariant for mothers and fathers. Specifically, the MGPS moderated the effect of
parental emotional warmth on self-control such that the effect was stronger in adolescents with higher MGPS
than in those with lower MGPS. For adolescents with higher MGPS, parental emotional warmth was related to
higher levels of self-control, which in turn increased prosocial behavior. However, this mediating effect was not
observed among adolescents with lower MGPS.

The results highlight the importance of examining multiple genes and endophenotypic mechanisms to
explore the relationship between gene—environmental interactions and adolescents’ prosocial behavior and
provide new evidence for the “environmentxpolygene—endophenotypic—behavior” research framework.
Keywords prosocial behavior, parental emotional warmth, self-control, multilocus genetic profile scores, parental

gender differences



