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e L EED4Z R E(DRDA) 5 N KA SAT 2 B F & BV KB, B AT KK %L KEDRD4-7RT ZAL LM A
B E KB WDRD4-4R. DRDAHEH 5 SM S REFTEERT AR FH2Mazt EAREER. 25 F
EHAZREFAERHE. AFEUFERFEE IR, HEADRDIEH AN S REFFERT B AF
EEHSBRMNREER, HXFAEEURREFRESR MRS ZR AR ECHEZH 5 EMHEA,
ERKZIN, (1) DRD4-2RVR)EEA 5 F FHx KX F & Aty FH2ME . EDRD4-4RFEFA 5 F HE x5
WRFEELNFELLME . FEDRD4-4RFEH A 55 X F Ak £ A By F4 2 5. DRD4-3R(5R/6R)#:
AL EEENERAFEBLANEL MM EAREWNXEER. W ERMAEAT S, SEEE LML, XE
EHE ST B E T FUNDRD4-2R(7R) 3EDRD4-4R V. ¥ DRD4-3R(5R/6R) 3 H Al ¥ 4 & th sk & . (2)
B MR ERos)MHF S B A EFAEA PR, ERAN K EAEF B4 25| 5 R EEA.

Kultinl  SERZEERE, FBE, AN, FHaMWE, 25 5 REEE

VAT AT S A0 B2 5E C ZRUESE T N5
P St 2 s DI ) ZE D42 RS
(dopamine D4 receptor, DRD4)5 &M ISFEH Z —. B F
B MTERIAM A G R, S H5EE. A, B
i iR A AN T RE R IR 2k s
DRD4BEH A 202428 AL 81, HER3HM B 48108
FEXF(DRD4 exon 1 48 bp) iy v AL K FR B & )7 41
(variable numble of tandem repeats, VNTR)A] tH#l2~11
W, W5 & B, DRD4FER Z 25X \EHHE£47
N BA—E 0. DRD4FEF S35 73R #5245 5
(DRD4-7R) 55540 e sma/ 2 ahpaai . whah
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M, S AL, DRD4-7RYER F1E FiR T T
R .
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5t AT N Z A0 6 22 232 B DRD4FEH ()T, BT
ANFIDRD4FEHF R FH M 5, RIERKESHSTTNIIK
ROAEAEAE]. B9, DRD4-7RA B35 1 2 5 55 A
i 5% )L EFLZ B A SR A AT, X
DRD4-7RIZ LRV, HEFEMY R IE S0 5 H O R
GLIEAHSC B2 X A5 DRD4-7RINE L, —FHIE
RBED AETX R BN, DRD4-7RAFHEH
JLEE BT L EE R S A A AMBAT R A T S
TRML BRI, HER DRD4-7RIV) L EE LAE#ER L5 3
PR SMETT R, Sheese NPV R B, KRR E
JEi it 5 DRD4-7RAE T JLEE B sl A E B 20 B0 %
[z, DRD4-7R¥EHJLERALHFF R S5HE KK
i E A, IR T BRI DRD4-7RIE W LRI
HAER R E KRR, HABWIFT AR, 1£DRD4-7R
wrLEET, BRI RN 1R 2 S EOMETT N
2 R, B B A0 B 37 7 R B ST ) St 4
1R B IEMERY,  BARA 2 4K - Heis B3 i
283 e K OE ) X DRD4-7RAEMA LR, FRFK
BER R S S17 HZ BB VICHRAAEAE. F ] I,
DRD4HEN 5 R pER R HAEH TAES1TR.

JUEMHIN DRDAFEIN . FEN R 5H417 0%
AR ELBUS A DEZERE, (HIRRAETZE
{EASHE— B4R 5T 1Y ] A

(1) TEMEBESEIN |, MG KRZ R T DRD4-7R,
1M SE R - DRD4W W AR5 FR K 8 52 )7 91 2 8Pk AR
KEFIE 2 5. DRD4-7RAE TG 7 [ 5 A\ Bk v iy B A A
SR, MR ALHG P R P A R RO R 2 0L, 9
N BE R 2 1 DRD4-4R™". §iE. 38 )2, DRD4-7R
i e EA —2 k8, JFHRESHATRENES
FESATRZ IR, 1 TDRDAFEHF 4345 Rk 2
S, X BEEEE A TN AT g — A R E A
PR ik, FERTEIN AR DRD4IE R 285 51t
SATRZI R KRB, AMUEIEDRD-7R, HEAER
T DRD41) HAth AT A5 %5 AR B A P41

(2) TESHRHMEME 1R, EAFRREH
S0 57 AL N |19:0) 2 & WA T X o wa Y
KB RAZ. RN 5 GRS N BRI BT
TRIXEEG AT SR R, RRAE R SR TN 1 TR
AR IESR YRS & 25K, O BRR R HUZ TR ]
MRS, SEAFERMAT TR, FTLAUL, ATkt 5
FEA AL ST N BT AL AN A A2 [ 25 1E
e TR BARA R E LI IR%2EDRD4-4R5 Ffth

AP HIEIT R/, Bk g, TR
BB RGN R GIA. XEERBES R B I
HEDRDAHEH . FKEEH R 5 IEPEAE 24T A1 2 R,
1M HL RS Ry S5 4 E 25 S FRRA T R A 5 A X0 P 4 1
AP E R L

(3) HEZREERZE I, MW BN E T2k
BT B S A R g 00 g
S A R () SR EE PR 2R 15 M — S AR A BRI
At SRR, WNZEERR W E S GBEN 3 B A5 F A
PERTAE. BFIT R I, AR A T A 38 A T ) SR B S
B SR T AR ST B W TE A,
5 QRIS BB AT N R B DY, R R R
BN JEYEAE N B R BE AT 53 5 R A et 2
1116 2 [ FAEAE AR D R IY S SR B B RN I
AR 247 M 10 5 2 LU K DRD 43 R e Ho v i o =7
TER, BEMSTE RS, AR KBEASE 5 I XA~
(N AR Y R R AL

(4) TEHRARRE I, DRD4FE 5K R F 4t 25
TR AR R R 3R R, RIER - He ) A (dia-
thesis-stress model). 25| 5y AR R (differential sus-
ceptibility model) ML F UL (vantage sensitivity
model), {HFTREEEA—E. RF-EIBEELAN, HT
PEHT TP XU (risk) B i 55 PR FE I, AR A
5 3% B A R 0 S0 AT 7 A 0 B kA g [ A,
HRAE 22 501 5 S AR Y, 57 5 SR D ) R AN 5
ZBNTHR AL B TH AR e, 7R AR PR vh s e R A B
P 2 SRR SR A SRS DU 1, b
FIA AT AAT T BT 2 8 PO A S5 T IR, e
TR R RTIR SIS SR T 24 B R
B, BIHEAT DRD4- 7RI MATERIR Y K g, SR
/DR SME IR T R R Z R AT TR TR
MIZBE T IEAF AR, R B R A 1 SME R 1T R
L R P S o S LN 7 S 1) i 2 P 0
PR, & AR DRD-4R/ARTER A T 3 i 3 />
(4 [ RV B A IR 4, DRD4FEDN 5 5858 3 5%
B B JE XA AR A 2T R I 2L [R5 i 5 S A A T —
AL

(5) TEBHRANTHI% I, DRD4KER 5 5 B2 H 24
AT A BAERR AT EER A2 IE, Pk
A7 8T BRLAR G 40 SF i 2 X — 3¢ TR AT G W — A A
IR RS AT, (H i AR B . 3K ATl Sz 20
Ba o3 A AR B AT AR 1, IO PR S B i P o, DA
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PUBE W28 AR FH 2R, A X 58 B AN K/
BEERLRRE. JET 0L, RoismanZg AP T 49 A SR
B ) A U Y S X 3k (region of  signifi-
cance, RoS). T va Ik AT RE AL ), JhEbe Il 5540
HAGE /7, WidamanZ5 AP R T RS [ ) 4 5
(re-parameterized regression model) A5 K GXEAZ HAE
. ARSE, BEARIST IS FH 3P DX AT S e mT e
BEA 5 ZL DRD4 R 22 750 5 5 e I R 3t 2 veAT
MIAZ HAEH.

(6) PEANXTDRD4FEH G4t 24T M 2Z BB R HA
—ERCIR. X AR PRI SIRLN : — & REASN;
(gender-contingent effects), RIDRD4FE 54144702
[B] A9 REARER PR/, il UzefovskyaF
IV, LM T DRD4- 7RI 1NN 1 43
B TR A, S 1 DRD4-7RAEHE
F N 0B B T . WidamanZg A
R RI, 5 ML, B EDRD4-7RYE W
HAEZ A, mEdEE T & P AEE R,
TR R R (gender-specific effects), BJDRD4%E:
54247 R Z A HE AP O R HAETE T3 — 3,
TET— MM A, PR, SHERR AL, 5
PEDRD4-7RYE I 193 LI R R b R o 5, A
AR R oY, xR
POk AR R, RESRUNI, S ATEDRD4FEN 55Kz
R R G XA ST S BAE R, PRI
SEUORAEAE? WARAFTE, SR P A% 0 4 2 3]
FESEAN?

Zi b, ARV EREE I, FEER
DRDAFER Z2 351 5 G2 E 2 %5 B FF JE PEXT R 22 A 5%
FEos i A EAE R, IR I 2 DX R P 24
A0 AR 3 A X — 28 BAE AT S WE—1RER. 3T LU
TIPS L ORI E AR I DRDAFE R A — T
I, BT AFE DRD4-7R 1 PR A%, W A
rf B SR A = B DRD4-2R 55 95 5 AR I DRD4-7R
DIRERIUN S, R IHOKE 517 % > — AN DRD4-2REG A
MZ A —ADRD4-7RARIA N —Z 5381, ik
DRD4-2R(7R). 73—, KNDRD4-7RXF I EAE L L
WU, T DRD4-4R5 DRD4-7REYINEEA S (R 1 fig
X ARACAGUR), BT LLKAEDRD4-4R(BIANE 20
14~DRD4-4R)ff & MABUBIE RN . R, AHfFoE 5%
W ABUREL R 5. DRD4-2R(7R) dEDRD4-4R.

EAWIFEIEN, DRD4-7REMEAEIRELN, feisif
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W RBEIRE 54217 W KR, DRD4-2REDRD4-7R
UiteAl, dEDRD4-4RA 1l 5 DRD4-7RIFIFE HAG 3R
BeiUstE. BB, AUE B ER R R BT DRD4%E
DR 5 BRI R B0 S 247 R A58 B AP, DRk, ASHIF
s L

H1: DRD4-2R(7R). EDRD4-4R'5 5% JiE 3 % i 5
0 JG X 53 PR A i At i ) A se LAY . L
KIS, ERMRAE D, SR, RERER
JE B P JE P B RE TR DRD4-2R(7R)« AEDRD4-4RYEH:
B AL S R WIARAETE LR HAEH.

AU AMR AN, BEMR P RDRDIFER 5K
JE XA AT R R S AT 22 3 o S AR Y. [R]EE,
RAWBEE AT LI, R IT- IRl e I A
Berr 2B, e B U A AR ) 2 S U R BT
112h, T 22000 5 AR RS BT W AN AR A . A —
PR b, ZF-FE AR A B AR R ] 75 1 22 1)
Ty IBNVEASRY (A ERR AR, IEAh, MSCERMER, 4>
RN IR AR B RRURR L & T T 20 R SR REME, AHL
BTFHAMSKAIER has 0, LT, AR
w2

H2: DRD4-2R(7R)~ AEDRD4-4R5 5 3 25 B B,
70 & P B R A S At S ] ) A8 LR M A 22 1)
Sy SRR,

1 Jjik
1.1 #k

HARZER A EWER680 . HIHE AN BRS04 TCRL
#ak: (1) FERAIEUE; (2) MBHEAEE; 3) A
PIVEZEIE, RIANEIHE . RAPATA 3574 .
th, BAE275 N(47.91%), LH299 N(52.09%). #ikH~F
HAERS 420,33 % (SD=1.45). iZWF55 e 1T AF5E I AT
TEFRAL R B 2, i w258 T s R .

12 W5 LR
121 REFFEEXR

K2R M S5 1T i Moos 5 JiE B i B 3% (family
environment scale) 1SR I AN SRR (1) %
B, BN BE S R Z A B R . B SCREAREE; (2)
FIEVE, BIGEE R Z RN TR EE K B FoF &
RREE. A RO H, 18P H. RIS
B WP G B R AR AT TR . RIPRAS R
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15, UL BE R B 22 AR R, A TF R EE T
B b AOPJEUD. AR AN R A P —
v R K 511740.804 0.65.
122 FratimE s

K 5% w4 A& TT Y CarloFRandallZ il i) 25423
{5117 [7] % (prosocial tendencies measure, PTM) 1 3C iz
R H, 75NN EEE (AT B, Rl
B AR 28R BAaR), R ALYy, 1550
A B AR T 2 N N P R T3 el i i
PN B — ErE R $05r 9k 0.68 0,78 0.62. 0.77.
0.70. 0.59.

1.3 WHERY
1.3.1 7l &%

5, I H e A s R, R R
it I3 R A R R, SR A e T . e
PR ST LA BE I 8 R ] [

132 XEORFEE

(1) Sk 3 Bl R R 45 1 s Zh R i S5
JP. RFE1~2 W BRI AN AR, 30 min PN AHZ00RT
OB, DR FRIE . SRR BT ZR il R A HIVE 7K
W, 15 s—Ik, — 330K, R D FE A FA = 8
F—kMEHTE, H—WRE R CRNZ R il bR
FOALFE I EERE MR [IEHK, 7 SRIFAY, JEA
W E R (2 Fe o i, SRIF IS AR ARSI, AR AR
ZEPRE 1R, — B3R,

(2) 7EFIAFE T F R AT R R

(3) FIX MR, R R A S B, i
AVKAS N, 124 H 26 B =,

133 ZEEAN

DNARYHRI, 2550 B i A W B 24l A Dt
17, FEI NI T E PCRAY AT IR Z &M
(single nucleotide polymorphism, SNP):ll, 43 k5[4
BT PCRY™H8 LA K H RGN 34 A 3R,

() Bl BB X514, J751 50
$5'-AGGACCCTCATGGCCTTG-3'f15'-GCGAC-
TACGTGGTCTACTCG-3'. %5 |¥PCRY 1 =4 K &
41485 bp(4R). 2RFNTRAVK L7370 389. 437, 485,
533, 581F1629 bp. AR LUK FEHIMr 201, 2%
B35 H5-GCCCGCTCATGCTGCTGCTCTA-3'
HI5"-ATCTTGGCACGCCGCCTCCT-3'.

(2) PCR¥H4. F %7 hTaKaRa Ex Taq HS. #h

TEFRBHCN: 95°CHIAENES min; 95°C7EME30 s, 58°CIE
k30 s, 72°CHE(H60 s (HLHEAT40MFEFR Y 1E); 72°CHE
{18 min.

(3) HLVRASIN. AR EL ARSI R A A AR
TEREGIE R/, 25 3% M SRR MEEERE, TA
& Y GelRadHEATF YL (5, PCRY IESET S, 1A 724
I/ AR 145 B e ([ A Ry L DK FE 75 77, load-
ing buffer), 151 LA E N, B MEAS IR IR 4 A
A10 pL, /NI BIBEAEASL Y, 150 VHLIK40 min,
SR T BioRadBE M A% 2 40 b4 7 L Tk LT B FA 48 AN
EIHEORAE 53 HT

14 Bdaorbr

iz FHSPSS 21.05k A T8 A L 55 4307 158, R
F K50 /3T DRDAJEIN RS At 0. 4525, K FHar-
man L R 46 50 0 X ] 4 0 R4 T 2L R 7 VA R 22 R
MR ZBE R B o8 JE PRI A 2o ) S5 A% f
TTiRgett, s s Z M BAHDC, IR PR
TR A S R AN I A 2E 5. AR5, R4
JZ AR50 BT DRD4FER 22 25 Pk 5 5 e 55 % 1 alor Il
PEXS R A SRt S i 22 BAE . R ORIEZS R E
SEPERIFTSENE, fESARCBSE™, 23 5PKe 5 2k (v =134,
N,=14D)FIL A (N=143, Ny=156)FEHL o R P REA
115001, FFRHTT I B A TP g B R B 5 58
JiE SR BOP JE M A BAE FH B RON AT 558,
Ja, SR M X 3k (https:/www.yourpersonality.net/
interaction/) M-S HUL [F AT JEA TR R GGIE. B 3%
P B E AR TP, (1) R B
X[ ME2SDEYIX R F2ARER). (2) 525
Y& E 5 $5 45 (the proportion of interaction index, Pol)Fl
ZHM LA 4E B (the proportion affected index, PA). Pol
TR HAER A, BB AR EAEH XIS A S
F—MIA L. PolAY(E BT 0.5(— MR BLTE[0.40,
0.6017L.FEl ), W) W 5 B A FHBRAT G 25 1) 2 SR AR AR
Polf{EEREIT0, WA AE BAE AT & 2 0T- e 1A
AU PolfPAEREIT 1, T2 BH 28 B A FTERAT A (L A ek
PEREAY. PASRIRAZ 5200 LU bR, RIAZ 0000 A% 152 0w 14
N FEe, B AZ S A DS o o5 B Ee 5. PATY
18 = 16% 1] VEE 225 50 BRI, (3) JELRIEE IR
57X, F ZF X YR B AR B, RS A g
LM R, A H AR — DX YR BE R B 2, 0
T L AEE I S e G O B S A HAE R
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#. HSEAC AR T A S EAE TR A S A
SRR — ST AT, AR R Y A T
DX A 2 v AR S RE PR UETE B N, S R A,
VU2 A P S22 ) 5 T AR ),

2 g

2.1 DRD4IEFNIEPH 54
ARG 6~ DRD4Z5 i 3K, BI2R. 3R.
4R. 5R. 6RFI7R. Firh, HEURERZ K EDRD4-4R,
1746.17%; B /D JEDRD4-7R, 155.92%. 1Ef:
D B 13 RR IR A, 5 [ 2 B JEDRD4-4R/4R
(39.02%), H/PIJEDRD4-2R/SRFIDRD4-3R/6R(34H
0.35%). FEFRAYA6 FF A Hardy-Weinberg - a2
(('=2.05, df=1, P>0.05).
DRD4-2R(7R)3 N B FIAE DRD4-4RFE P B 43 A
W21, M1 K IR, DRD4-2R(7R)FEN B /3 A AEAEE ]
2R (7=6.61, df=1, P<0.05), BPERFLE M & Lk
FAtE k2, JEDRD4-4RIEH #(°=0.88, df=1,
P>0.05)53 4 FA A 71 25 S5 A8 i

2.2 ARRMIRGTHSHO S B

T o BE R AP T SRt ) Bl ok A
FFA s, AT REAESE R 7 vk 22, PR F Harman B
DR A3 1 ) ) S s A T L R ik 22 K 0. 420
KB, FHEER TN TIA 114, BE— P 1g
FEAYAL 5400 13.38%, 38/ T40% Il FAnifE, dildt

# 1 DRD4EREZEWRIST
Table 1 Distribution of DRD4 gene polymorphism

DRD4-2R(7R) 4EDRD4-4R
P51 — -
s w o= 7
5 70 205 134 141
& 50 249 134 165
Hit 120 454 268 306
[F) R ZE AN o 3

AR B A 22 R G =2 [ ) A DG R 4L
WER2. G5 REW], BIKMIE, K% 5P G Z IR
WEEEARDG, SREE 5 RE RS Z At AL
FIEAHSG, WA GRS & 28 8 200 ) =Z [a] A OGS
e

PIVERI(B . Zo)FIDRD4-2R(7R)FEF I 7)) N
AR A0 62 At Sa i) Sy R AR f R4 T A MAN-
OVAZM TR, PEBIFIDRDA-2R(7R)FHE A FI A T35 07 LA
K =5 2 (A B3 HAE YA 3

PIVESICA . &)FIHEDRD4-4RFERNFICE. )N A
Aty B 62 SR At e i) Sy AR i AT I MANO-
VAT, RS FIE DRD4-4RIE F R B 3230087 LA K
THEZI A EAE AN

DRD4IEW % 51k A BER B e A JEVERT R
UL S 22 TR

Jeh R 6 st i A AR i, DADRD4-
2R(7R)FEH AL, %% FE B F Ji 1 LA S 5 1 28 B30 Ry

2.3

%2 ZTEMBRGIEESEXMM
Table 2 Descriptive statistics and correlation analysis of variables
1 2 3 4 5 6 7 8

1. EEE 1 0.41%%% 0.15% 0.10 0.15% 0.15% 0.21 %% 0.08
2. FJEME 0.54%%% 1 0.11 0.00 0.04 0.10 0.06 —0.05
3. N3 0.12* 0.07 1 —0.02 0.40%** 0.16%* 0.41 %%+ 0.26%%*
4. AR 0.13* 0.00 0.02 1 0.13* 0.35%** 0.24%%* 0.26%**
5. Filfth-> 0.03 -0.03 0.44%*+* 0.06 1 0.25%%* 0.60%** 0.44%%%
6. RM-3F 0.19%* 0.09 0.21 %% 0.33 %% 0.27*%* 1 0.19%* 0.24%%x*
7. -8R 0.00 0.00 0.36%** 0.04 0.50%** 0.18%* 1 0.41%%%
8. BAK 0.04 0.02 0.33%** 0.33%%% 0.28%** 0.21%%* 0.29%** 1
My (SDsgs) 7.30(2.07) 5.92(1.99) 2.95(0.74) 3.10(0.75) 3.31(0.60) 3.13(0.88) 3.37(0.62) 3.58(0.64)
My (SDy,) 6.90(2.35) 5.40(2.12) 2.90(0.74) 3.16(0.71) 3.29(0.58) 3.12(0.82) 3.45(0.57) 3.48(0.63)

a) XL b BV A 25 b 2 IR AR DGR B, XA T o deMiesf A a5 A B2 ARG R AL #, P<0.05; **, P<0.01; ***, P<0.001, T[]
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AR, A% 5 A AR A AR AR R T4 2 1
0. ERRIR, FEBPERZEEREAR 1Y, DRD4-2R(7R)
B R RS 5 2 % R 6RO I 2 A 2 i ) 1) 28 HLAE
(=0.20, P<0.05). DRD4-2R(7R)H:N I 57 J& P+
FF B e 2 22 BAEH (=027, P<0.01). DRD4-
2R(7R)FEH B 55 77 i 1 b ) At 1) A 2 00 1) 114 28 FAE
F(B=0.30, P<0.01)¥53; TELMER¥AERARIT,
DRD4-2R(7R)FE [F 1) 55 25 4% B X 5 2 W SE At 20 il 1)
ZHAEM(=0.21, P<0.05). DRD4-2R(7R)H:H I 57
JE X A AT S ] A EAEFH(8=0.23,  P<0.05)
&g 3, Hfh s BAE IS .35 (3%3). Z:Benjamini-Hoch-
bergFEIF L IEIE, HABMHERFAFEARITHIDRD4-2R
(7R)JE R 84 55 08 I 1 % AR At 119 S 4k 2 i 1) 79 22 BAE
IR 3 (P=0.048>0.05).

KT T 7 6 R AR AR T B 2B Y
2 HAERRIRON TR A, G5 oR, DRD4-2R(7R)
HE DRI 5 2 T P X R A ) St 200 ) ) 58 BAE A
FERV N r=0.14, 95%H) & {5 X [ 4[0.02, 0.26],
P<0.05. HR#ECohenIbRIEY, %238 HAE &/ INSUR .
XA B R AR T SRR R i &R B,  DRDA4-
2R(7R)FH PR RUHEAT 35 10 08 i M X R At 1) S 4k S5 el 1)
TR K B3 %% .35 (6=0.20, P<0.1), TidE#E & /7 IS
P T I AL 1 S A 23 06 T S 3 TR0 A H (8=0.01,

P>0.05)(I41).

PARZA e ptt i AR &, LIAEDRD4-
JRIERIRY S5 25 B ul P Ji 1 LA K P i 238 .00 A T
A, Sy A A AN REAR EF T 43 2 B 43 HT
SRR, ERMWRFLERAITR, JEDRD4-4RFEH 7Y
K507 5% 1 X B 44 B SR AL 2 1 A A8 LA B 2 (B=
0.36, P<0.01), IEDRD4-4RIE R #1507 JE XA T35
FE2B15] (8=0.27, P<0.05). Fftsf)ZE4T2115(5=0.32,
P<0.01)HHELE 138 2R (5=0.22, P<0.05)RYZ HAE
i, bR feAR2%, JEDRD4-4RILH S
T JEHERT 2 0 S A 23 M0 ) 1 38 BLAE FH(8=0.23, P<
0.05)f & HAWAZ A A i 3 (F4). ZBenjamini-
HochbergfE P 1EG, BHER=AFEAR1FIEDRD4-
JRFEIR T 5 2 5% o ok B 42 10 S5 Ak 2 10 ) A9 28 B A
(P=0.048>0.05). AEDRD4-4RFEP R 55 07 Jg M X A 4
(14 25+ E 23 ] 1) 22 HAE FH (P=0.048>0.05) ik 1] 12 3%
IKF.

X B AR AE A BEAR B T M & B, AEDRD4-
JRFE R 53 5 1 X B 44 (R S A L S ) () 28 HAE Y
B IO K r=0.30, 95%F4 B{5 X 1] 4[0.18, 0.40],
P<0.001; AEDRD4-4RIEH 500 & 4 X6} il b 4t 25
A2 15 14 22 ELAE 5 3800 £ M7 =0.30, 95% 1 i Aw IX.
[ °4[0.18, 0.40], P<0.001. AR4ECohenfikRifE™, 13X Hi 4~

# 3 DRD4-2RUREFE R 5 R FER T EBUP BN K ZEEFHSBRB R I/

Table 3 The interactions of DRD4-2R(7R) and family cohesion or conflict on prosocial tendencies of university students

B (n=275) 27 (n=299)
[ERS s FEAR1(n=134) FEA2(n=141) BEAR 1 (n=143) FEA2(n=156)
AR B AR B AR B AR B
NTF-3F 0.00 0.00 0.01 -0.10 0.00 0.02 0.00 —0.04
V& 44 -3% 0.00 -0.01 0.00 0.04 0.00 —0.06 0.00 0.07
DRD4-2R(7R) MM 0.02 0.15 0.00 0.05 0.01 -0.12 0.01 -0.09
ORI S 0.03 0.20% 0.01 0.12 0.00 0.04 0.01 0.08
I E S 0.00 0.03 0.00 —-0.02 0.00 0.02 0.00 0.04
Ba-R 0.01 0.09 0.01 0.12 0.04 0.21* 0.00 0.00
NTF-5F 0.05 0.27%* 0.00 0.03 0.01 0.09 0.00 0.07
V&4 -5% 0.00 0.04 0.00 0.50 0.00 0.05 0.02 0.15
DRD4-2R(7R)  FMb-% 0.07 0.30%* 0.00 -0.02 0.00 -0.01 0.00 0.04
T IEHE M -5 0.00 0.07 0.01 -0.14 0.01 0.11 0.01 0.12
R E S 0.02 0.16 0.00 0.06 0.00 —0.04 0.00 0.05
Ba-R 0.03 0.18 0.00 0.03 0.04 0.23* 0.00 0.07
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Figure 1 The interaction of DRD4-2R(7R) and conflict on altruistic
prosocial tendencies of male university students

L HAE R T RN, XA B AR A R
TR SARER AT R IR, AEDRD4-4RIE K IS 5 1) 5 %5
JE e 1 2 00 FEE 44 1 S At 2300 ) (8=0.28,  P<0.01),
7 J& P 68 % & 35 10000 R b 1 3 41 2 40 1 (8=0.22,
P<0.05), TDRD4-4RIEF RIHET # (1) 5% X 1 44 1)
SRS (B=—0.08, P>0.05) 7 J& X FIL 4 55 41
217 (8=—0.13, P>0.05)JC t 2 WAE FH (&2 F03).

t TIEDRD4-4RFE RN B BRAL 7 T 4-DRD4-2R
(7R), I TR A% 424EDRD4-4R 5 GRFEFREE N K2

AR 52 Bsg R, 20 NAEDRD4-4RY 5
B%DRD4-2R(7R), 18#|DRD4-3R(5R/6R)K:HEI(HI Ay,
2R, 4R 7R, HBEA3R. SRE6R). LAKFEN6C
SEAL S AR, LADRD4-3R(SR/6R)FEN AL, 3%
5 I BP J  DA  B 58 EL IR TR A B, 43 %
B S A FEAR BT 4R 2 BA 8T, G55 R B, 7
B RAFEREA T, DRD4-3R(SR/6R)HLH ) 5 S5 %5
Xof [ 44 ) A i ) ()38 A FH 2 (5=0.33, P<0.01);
TEB R FAAREA 2, DRD4-3R(SR/6R) LA I 57 &
P X6 1)l Y 25 %2 6 1 0 32 A A B 3 (=020,
P<0.05); HAWAZ HEAEHA B E(FS). L Benjamini-
HochbergB) PR IEJG, BUHERFENEARIMDRD4-3R
(SR/6R)HE [K 104 5 2 25 i ok BES 44 1) S vk 200 1) 14 38 HAE
FHASR 35 (P=0.048>0.05).

XF R PER A AE I AR B TT AT & 3R, DRD4-3R
(SR/6R)F [KI 70 5 57 2 o ok BB 44 () Stk 2 A0 v 114 28 HAE
FHBEY A 2500 B r=0.16, 95%I1 B X [H] K1[0.04,
0.27], P<0.01. H4ECohenflprvE™, %38 HAE /N
SR . X T T A2 A Bl s A T B AR R A T R B
DRD4-3R(5R/6R)FE R I 35 14 55 %% B RE A% 25 Tt
P& 44 1) AT 21 17] (5=0.30, P<0.01), AR &35
% 5 X} B 44 1) S A 2 00 ) G I 3 B0 A (B=0.01,
P>0.05)([£14).

% 4 dEDRD4-4REEFH B 55 B2 58 % & 8T JB M KA SR S0 B X BAE

Table 4 The interactions of non-DRD4-4R and family cohesion or conflict on prosocial tendencies of university students

B (n=275) 4 (n=299)
SRt AR FEAR1(n=134) FEAR2(n=141) FEAR1(n=143) FEAR2(n=156)

AR B AR B AR B AR B

NH-E 0.00 0.03 0.02 —0.19 0.01 0.09 0.00 0.01

4428 0.07 0.36** 0.01 0.13 0.00 0.01 0.00 -0.08

JEDRD4-4r  AME-E - 0.00 —0.06 0.01 0.12 0.01 -0.15 0.00 -0.03
REE o 0.00 0.09 0.00 0.05 0.00 0.08 0.00 0.07
e -3F 0.01 0.09 0.00 -0.02 0.00 -0.03 0.00 0.03

BR-E 0.00 0.01 0.00 -0.01 0.00 0.08 0.00 -0.03

NFFR 0.04 0.27* 0.00 0.03 0.00 0.06 0.02 0.23*

V& 44 -2 0.02 0.17 0.00 0.13 0.00 0.08 0.00 —0.02

JEDRD4-4r  FML-E 0.06 0.32%* 0.02 0.17 0.00 -0.02 0.01 0.16
XTI - 0.01 0.11 0.00 0.00 0.00 0.02 0.00 -0.07
5428 0.03 0.22% 0.02 0.18 0.00 —-0.02 0.00 0.04

Bk 0.00 0.09 0.01 0.13 0.00 0.08 0.00 -0.09
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Figure 2 The interaction of non-DRD4-4R and cohesion on anon-
ymous prosocial tendencies of male university students
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Figure 3 The interaction of non-DRD4-4R and conflict on altruistic
prosocial tendencies of male university students

MR SRt 2 e B TR . 2 B X AT M
£2SD KARWFEH G BUEIEFIN. (2) Pol4g%H
0.43, T RAFAE H RN I E 43 b R43%, $2E3CHAL
N E 5 EEN57%; PATEEUN0.45, FRIH45%0) B
2t 2 B RS BRIV 2, 55% 1) 53 R~ 27 5|
XN RIS, (3) ZX XK F A R At
SRS P FNAE AN 2. e, DRD4-2R
(7R)FE DRI 55 0F i Mo 55 R 2 A Rl ) 24 23 i)
B8 BAE AT G 2200 2 AR .
EDRD4-4RIE L 5 S5 2 FE X B R R E A 1Y

F 5 DRD4-3R(SR/6R)EH B 5 R pE £ % E B8P BN K EEFMH LB MR E/ER

Table 5 The interactions of DRD4-3R(5R/6R) and family cohesion or conflict on prosocial tendencies of university students

B (n=275) 1 (n=299)
RS [R AR FEAR1(n=134) FEAR2(n=141) FEA1(n=143) FEAR2(n=156)
AR B AR B AR B AR B
NP3 0.01 0.14 0.00 0.06 0.00 0.04 0.00 0.04
BEf-2F 007 0.33%* 0.00 —0.02 0.00 0.05 0.01 —0.11
DRD4-3R(5R/  FIfE-3%  0.01 -0.11 0.00 0.03 0.01 -0.08 0.00 0.05
SR)GREIE  fxM-%  0.00 0.01 0.00 ~0.06 0.00 0.03 0.00 ~0.01
1%4-3% 001 0.09 0.00 0.01 0.01 —0.08 0.00 —0.02
BLSSE 0.00 0.01 0.00 —0.08 0.01 -0.08 0.00 -0.03
NIF-E 001 0.14 0.00 0.07 0.00 -0.01 0.02 0.15
4% 001 0.14 0.00 -0.07 0.00 0.04 0.01 -0.12
DRD4-3R(5R/  AMb-2E 0.01 0.12 0.03 0.20* 0.00 -0.01 0.01 0.12
SRTIETE  fp-3 0.0 0.13 0.01 0.13 0.01 ~0.09 0.02 ~0.17
1%4-3%  0.01 0.14 0.01 0.14 0.00 0.01 0.00 —0.01
EL-2F 000 —-0.02 0.01 0.09 0.01 -0.14 0.01 —0.14
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Figure 4 The interaction of DRD4-3R (5R/6R) and cohesion on
anonymous prosocial tendencies of male university students
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Table 6 The interaction of DRD4 polymorphism and family environment on prosocial tendencies of male university students by RoS method

FIEPRIE 0 A DX )

AR 24 Pol PA xX5zx
Tias il
Filfih->% DRD4-2R(7R)* ¥ J& 1 -0.39 0.83 0.43 0.45 ns
V&4 -5 JEDRD4-4R*ETEE -0.09 0.45 0.42 0.44 ns
Fift-> EDRD4-4R<F &1 0.01 0.65 0.33 0.37 ns
V&% DRD4-3R(5R/6R)* 3£ 55 & 0.23 1.30 0.21 0.27 ns
a) ns AL E 2
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Dopamine D4 receptor (DRD4) has been proved to be closely related to human social behavior. In particular, many studies
have found that it interacts with family environment on prosocial behavior. However, there are some critical imperfection
in current researches: 1) Most of the related researches focus on DRD4 7 repeat allele (DRD4-7R), while in fact there are
great racial differences in the variable number of tandem repeats (VNTR) polymorphism of DRD4. In Asian population, the
highest frequency of allele is DRD4 4 repeat allele (DRD4-4R). 2) There are three models to explain the interaction
between DRD4 polymorphism and environmental factors on social behavior: diathesis-stress model, differential
susceptibility model and vantage sensitivity model. The latter two models are supported by more evidences, but show
inconsistent conclusions. 3) The main analysis method of the above interaction is hierarchical regression, which is simple
and easy, however, with noticeable disadvantages. This method only focuses on the two ends of environment variables, and
does not set quantitative standards for the size of interaction effects. To solve this problem, Roisman et al. proposed the
region of significance (RoS) method, and Widaman et al. proposed a re-parameterized regression model. 4) Since gender is
the influencing factor of the relationship between DRD4 and social behavior, in the interaction between DRD4 and family
factors on social behavior, does gender effect still exist? If it does, is it a gender-contingent effect or a gender-specific
effect?

This study explored the interaction of DRD4 gene polymorphism and family cohesion or conflict on prosocial tendencies
of university students, and analyzed whether the interaction fitted the differential susceptibility model or not, using RoS
method and the re-parameterized regression model. Because of the similar function of DRD4-2R and DRD4-7R, the
individuals carrying at least one DRD4-2R and the individuals carrying at least one DRD4-7R were combines as DRD4-2R
(7R). Thus, there were two family sensitive gene types in this study: DRD4-2R(7R) and non-DRD4-4R. The findings
indicated that: 1) For male university students, the interactions between DRD4-2R(7R) and family conflict on altruistic
prosocial tendency, non-DRD4-4R and family cohesion on anonymous prosocial tendency, non-DRD4-4R and family
conflict on altruistic prosocial tendency, and DRD4-3R(5R/6R) and family cohesion on anonymous prosocial tendency
were significant. In other words, compared with non-carriers, family cohesion or conflict could significantly predict the
prosocial tendency of male DRD4-2R(7R), non-DRD4-4R or DRD4-3R(5R/6R) carriers. Therefore, there was significant
interaction between DRD4 gene polymorphism and family environment on prosocial tendencies of university students, and
this interaction was gender-specific. 2) These four interactions fitted the differential susceptibility model whether through
RoS method or the re-parameterized regression model.

This study will be helpful to promote people’s dynamic understanding of the prosocial development of the youth, and has
some inspiration to improve the family education environment. Further research should pay attention to the longitudinal
research design, the interaction of multiple genes and other environmental factors.

dopamine D4 receptor, cohesion, conflict, prosocial tendency, differential susceptibility model
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