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MAOA-u VNTR % g P ot it B n oz i
PTG SR AR S T AR PR
Bt ik 19 5 1K 5 B

L& BN R TE S¥ ' FHeat wmaERr' wAS WNFE R

(1. HEEH AR EGEWA g KiF 410007; 2. LA BRFEFE
LT AR OCEAESEEE, LiE 200030; 3. KT ARFACEEL R LIRS P,
B ki 410000; 4. PRk FHIESE RS AR, HE K 410011)

[ E] HH HiTpa b A LR LA X (MAOA-u VNTR) 3£ K £ &4 5 & A 4F F M WAL FE
1% (major depressive disorder, MDD) 4 JGICHE , DL K 5 5 0 3t A2 15 25 1F (stressful life events, SLEs) Z 7] (1938 H.AE
5 MDD ZA TR, ik 394 ZAHFFE G (MDD B 187 AL IEH A I 207 A ) Rl SNaP-shot REEiEA T4k
F 380 VAL 283 I 1 AR SLEs , SR GE 22 5 L& B R 2H 531 MAOA-u VNTR BRI J %60 5L R 11 4317 5
HENTHEIR x B4 (GXE) 28 HAE I — 432 logistic AR, 434 MAOA-u VNTR J:[H %4 5 SLEs 22 5./E ] 5% >
4 MDD SRR CIME . £55R MAOA-u VNTR B[R AU J2 55 5L K 73 A1 5 75 A0 4F MDD J& 3 A AR B FE A
A A TS A A AU/ AT /A BT B AR G s M B A MAOA-u VNTR JE (K AU 5 SLEs Y RAFTE
/DA MDD BHACI R HAE . 4518 MABEIAN MAOA-u VNTR 57 /D4 MDD 43¢ ; MAOA-u VNTR 5
SLEs [A] ANF7E 5 75 /0 AF MDD ARG A BE IR — FREE 2 BAE T [ FEHAILAZE,2013,15(7) :563 —568 ]

[x 8 A] SIAEAEE A FERANSC A8 I AR A ; JCHR A4 5 75 47

Association between MAQOA-u VNTR polymorphism and its interaction with stressful
life events and major depressive disorder in adolescents

MA Jing, YU Shun-Ying, LIANG Shan, DING Jun, FENG Zhe, YANG Fan, GAO Wei-Jia, LIN Jia-Ni, HUANG Chun-
Xiang, LIU Xue-Jun, SU Lin-Yan. Department of Psychiatry, Second People's Hospital of Hunan Province, Changsha
410007, China (Su L-Y, Email; child-psy8@ yahoo. com. cn)

Abstract: Objective To investigate whether the genetic polymorphism, upstream variable number of tandem repeats
(uVNTR), in the monoamine oxidase A ( MAOA) gene, is associated with major depressive disorder ( MDD ) in
adolescents and to test whether there is gene-environment interaction between MAOA-uVNTR polymorphism and stressful
life events (SLEs).Methods A total of 394 Chinese Han subjects, including 187 adolescent patients with MDD and 207
normal students as a control group, were included in the study. Genotyping was performed by SNaP-shot assay. SLEs in the
previous 12 months were evaluated. The groups were compared in terms of the frequency distributions of MAOA-uVNTR
genotypes and alleles using statistical software. The binary logistic regression model of gene-environment interaction was
established to analyze the association of the gene-environment interaction between MAOA-u VNTR genotypes and SLEs with
adolescent MDD. Results The distribution profiles of MAOA-u VNTR genotypes and alleles were not related to the onset
of MDD, severity of depression, comorbid anxiety and suicidal ideation/behavior/attempt in adolescents. The gene-
environment interaction between MAOA-u VNTR genotypes and SLEs was not associated with MDD in male or female
adolescents. Conclusions It is not proven that MAOA-u VNTR polymorphism is associated with adolescent MDD. There is
also no gene-environment interaction between MAOA-u VNTR polymorphism and SLEs that is associated with adolescent
MDD. [ Chin J Contemp Pediatr, 2013, 15(7) :563 —568 |
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PR RE R — ™ B8 R SR R AR st
KRGO , RN TH A, D FEEMEIAR
[ 5% ( major depressive disorder, MDD ) ™ 5 4} & &
AR RS DI RE , A o £E R B B A AR A
W/ 4703 WS S22 . S8 AL A (monoamine
oxidase A, MAOA ) J& —Fp L b R R, T2 AAAE T L
AR e 220 9, MAOA RRER T B D E T8 &
WFFE 22 B B J5T ORGPl 5 1) R 2k e B )
MAOA JLHAHKZ X (MAOA gene-linked polymor-
phic region, MAOA-u VNTR) £ & H B K 5210
MAOA &[5 (5% SR8 BEFI 1A MAOA BEA 1y 4R35,
T B4 5% Wi v X il 28 28 90 B0 Jig SIS ol 22 34 Jo 1 3%
PEo BREMAWTSE A B MAOA 4R SEALAEE 5 5 1
TR F RS IR B ML LA ARE
MAOA-u VNTR 45 fi Bk [ 431 56 W 25 & T IE % X
B MAOA 4R SR SHIHRAE A AOC ™ o AT
TS KB MAOA-u VNTR SEA7 LRI IX H. 555
N s R R 15 3 2 25X (5-HTT gene-linked po-
ly-morphic region,5-HTTLPR) ZEMRFB K S/S
FE PRI Lo B /DA 28 I IO A 1% A (stressful
life events, SLEs) J5f 2x i BUSE Z IO AIARER 7, [ Y
AR WL E] MAOA-u VNTR 57 AR SIARAE FH S AIFSE
F4IRIE , SLEs JiZ 8k g 575 0 4F MDD BB AHC,
WA BIFFEAUFR IS v E DU AHE MAOA-u VNTR K]
ZBME 5 D4 MDD A JECHK, 2 MAOA-uVNTR
Y5 SLEs [A] i) — PR A H AR A 04 MDD A4
ToRHK
1 #REHE
1.1 FFRMK

WIFER R )75 0 4 MDD 4 187 A (1]
83 N, #HE 104 N, b B4 60 A, Zo i 127 A
IEF I 207 A Herh 54k 104 0, 20k 103 A

SRR (1) #RGAE R TP 10 fivrpag 3965 4
gt v L B PP 4 ARz 7] 4 (MFQ-C) A1l
AR B IF &2 (SDS) i 5, ¥ MFQ-C =15 /3 H B
SDS = 41 73iy-fHE i HORAE T REMIARZH , 2H 41
A T REANAR A 2 A= 41T DAWBA 2 & A5k,
Wt DSM-IV 1 004K B 65 12 Wi s o E 47 7™ 4% 12
Wt , JL A AT & DSM-IV. 3 PR 1R B 6512 W A 1
A 104 Ao (2)1712:2008 429 H 2 2009 4F
12 JAEr R R 2E A — R Befs o BAE B9 1112
Wiz, JLE R AR A2 W W i 7 0 48 MDD R
83 No M2 BE WA E )G 58 MFQ-C|

SDS #%5% DAWBA 5 X ijiik .

AR ER A ALRRUE  DUB SRR 11 ~18 2,118
Hif MFQ-C =18, DAWBA 2 R Pk & Bl A AT
B MMz HAG 4 DSM-IV MDD 2 WikiifE™ s B g
R PR EEE FTBCMARIR S I 28 5 A Pl B 15 i 43
ZURE U I st 0 e ) 3 R e 22 B
K& BRI

TE 6 BRZE R U Ok E B AR Y 10 FRegks . 18
PIUCAE F A T MFQ-C <15 H HIT SDS < 41 41
Fr iy SPSS 15. 0 B pF (L BEHLEEEL 207 A, 1EH

TEH IR A
1.2 HRF%E
1.2.1 &R ipET (1) A VS 45 fngsz

[ B P 25 Fl 52 [0 45 ( child mood and feelings
questionnaire, MFQ-C) , %5 & HI T PEAL 52 0 14
ARAROL . MFQ-C £3 55 33 ANk H X BU 5 Hik i 1
DSM-1V 5 /DAEMARAE 12 Wb v b 1 BT A R AR . A
WFFE/INH B UK MEQ-C 5 LA, 4715 BE S %
A M4t B . Cronbach’s o (unbiased) =0. 941, ZF{E4r24
{Z B ( GuttMann split-half coefficient) 0. 899, KMO =
0.949 ,Bartlett BRI #6568 P < 0. 001, #2785 MFQ-C
SCHREA R 015 BE FIRSURE .

(2) AR B 1 2 ( self-rating depression scale,
SDS) , T s AR 2 AR B, y B iPR R, B
i 20 A5 HAUR, B4 2 H R — A K AYIE
AR ~4 BTy, ZRBEENT ZMALEE
LRGP,

(3) LB DRI R T P AR AR O A T A
K Ab A0 K e 6] & (strength and difficulty question-
naire,SDQ) , J& 5 DAWBA [ £ 1) 5 AR 0 A 5 4%,
AR HONN A E ORI AR 3 ASRAS , A BE5E il
AR, SDQ Hifs g 28 AR HA, & 5 4
PR SRR I A S RN 721 N S e N iR e 2
- FEAE AT N R R E N AME IS B &
RE RUF,

(4) T D4 A PEAE T F 4 52 4R (adolescent self-
rating life event checklist, ASLEC) , FiEE ZikH
U AR v B SO AR TR . R O
53,5 6 MHET AR RN T E I AT 2R
TR T~ e 2 R 7~ A R 1oy PR A R R 5
PRI BN, 73 BB e R AR I R
Z R AR IR SO, R R TRE )2
T AR B M R AT

(5) HVEREM LT MAEFHR VTR TH——
KoM E B LA IR OV € 1 % ((development and
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well-being assessment, DAWBA) , il FPEE H D 4FAE
MRE SARHARDL . ZERIET T 9 ~18 D
4,25 1CD-10 \DSM-IV JL 27 /D AFHS #6512 Wy
PRUERCE 1 Uk & T H, DAWBA % T &
T o E R E R AL SR B AR
Gy N3 J5 R Iz MR R (S
GRS ) S s e R A%
A AT R R S A Al S 14 O
TN o BN T5 AR B2 (] R AR E AR e AL ™
B, TEVTRP A —LEBRERFLIN , #8702 1 SDQ
T4 350 AT 23 BOR P SE , T o3 B Y 1R 25
FE o DAWBA LT BN G ARG Ml e, PRGBS 4
T2 Wl 72, 2 W O HER v 5. DAWBA 7
FE ANV A Z , Bk S BT REF RIS EERROE . A
WF5EH 5 (115> % 22 18] DAWBA PEAM5 SR B % 2
% (Friedman )(2 =1.000,P =0.801) , £ /R AR 55
DAWBA 7RI 73 A5 AR K IR,
1.2.2 B4 DNA #l &A= 31 Hakst (D) RIEXR
HRA AR A R F ) s T L R 41 DNA $2 3¢
R & (93°5-: DP322 - 03 ) #EA7 KA DNA %, H
BTy 44 51 I d Invitogen 28 R 45 A, 1E 18] 5]
. 5" ACAGCCTGACCGTGGAGAAG 3', e 5|4y
5'GAACG-GACGCTCCATTCGGA3',
1.2.3 AEHA K SNaP-shot REGEHATHN
ASHL R 15 wL, Ji DNA 1 wL,dNTP 3 mmol
(for each, TaKaRa Taq Hot Start 1 U(Takara), 5|4
5 umol, PCR KW FEF:95C 3 minZE P, J5 4% 38 /)~
TG, 94°C A5 20 s,58°C B & 30 s,72°C 4130 s,
5 72°C ZEH 7 min, 2. 5% Agarose Hijk, EB 4t
o, PCR ™34y Bedn T - S S5 5L 24 320 bp; L 4%
FLEEPR 2 350 bp;SS S5 HEA /T 320 bp,,
1.3 GZitZESHh

] SPSS 15. 0 GE i HcfF, X i1 B0t k8
Crosstabs KI5 RS #2 (BCE KL g6 K #EN 0.05) , 73
S%F 2% B XS 2H 5] MAOA-u VNTR B[R B K 5507 Bk [
A AT LR, TR UL B bl 2815 D4R

#&1 MAOA-u VNTR EFE S BFEMEE 55 &R HOIAFRALL K

TVABRE A CIE G R o BN EIH x PR (GXE) 52 H.
YRR =732 logistic [al IR

2 #R

2.1 MAOA-u VNTR & ERMER RS

W R DUE MOD 5 /4R B G E#A IR =7 R
BURCRONITE 73 Lo 23 A1 1§ O : MAOA-u VNTR 3 4 Fi
FERA A3 0E S/S (B 3R/3R) \S/L(3R/4R) \I/L
(4R/4R) SS/S(2.5R/4R), Hp, & (n =230) .
SS/S 2 5] (0.9% ) \S/S %Y 83 4| (36.1% ) S/L %I
107 5] (46. 5% ) \L/L %4 38 {5 (16. 5% ) ; JF 1 (n =
164) :SS/S K1 41 (0.6% ) .S/S B 112 4] (68.3% ) .
L/L A 51 )(31.1% )
2.2 Hardy-Weinberg & 15

SR G IETZAE AR 1)k PR AT A 1 W LA 2t A
R A1 % , 477 3 51801 Hardy-Weinberg -
¥ 5% ( http://www. oege. org/software/hwe-mr-calc.
shtml) o 73504 A B WL 4B A& 1 B 5 WA #l
THWHH, RGE A hiafrizfk. £ T MAOA-u
VNTR 285 7 S/LAVAFTE T L PEA A, X L PEREAS
MAOA-u VNTR £ 75 Pk dE47 25 R A 1) Hardy-Wein-
berg S K6 56 45 H @R s Lotk x* =0.19,P >0.05,
Wi IR F 55t A8 -7, AT DA 23 A HE Y MAOA-u
VNTR S50 Ak RS, A1 156 B s R 22 285 1 A 00 45
R EE
2.3 SAERMAZN=ZFMCEE MAOA-u VNTR
ERBSHNEMEFTE SR

LR RRE AL E XS IR 55 B R X IR
PEAFIIC A AME B AARE B AT N ALE |
LA A AWE BARE B R TR S
T AR £E R 2 DA S £ TR L PRI
L R L RS T F8 A 2 R0 8 R I 0 IR
I 112 BB FIIE B X B MAOA-u VNTR JE R R4 45
AR R ZE RGBS (3R 1 ~4) o

[n(%)]

o SR EhisH

A oS S/L /L i Pl S L i P
g

PO 103 33(31.7)  55(52.9)  15(14.4) 121(58.7)  85(41.3)

s ol 127 52(40.9)  52(41.0)  23(18.1) 3.55 0.17 156(61.4)  98(38.6) 6.02 0.16
B

papitsd 104 73(70.2) 0 31(29.8) 146(70.2)  62(29.8)

Y il 60 40(66.7) 0 20(33.3) 0.22 0.64 180(66.7)  40(33.3) 0.76 0.83
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%2 MAOA-u VNTR ERSEMEMEFIHEUENEG/TBRALLE [n(%)]
o " Bk A
A W Tos s S/L 1L C P s L S P
Bk
T AR 45 32(71) 0 13(29) 64(71) 26(29)
HERE 17 10(59) 0 7(41) 0.85 0.38 20(59) 14(41) 1.14 0.56
Lo
T B ZAMEE 75 29(39) 30(40) 16(21) 88(59) 62(41)
HEAEE 52 23(44) 22(42) 7(14) 1.32 0.56 68(65) 36(35) 3.01 0.44
#3 MAOA-u VNTR EEHBEMEMERNFEENR/ FEFEEHALE [1(%)]
. H R 7Y S
4151 s =g s S/L /L Vi P S L VP
Fk
TAER I fRIE 28 19(68) 0 9(32) 38(68) 18(32)
BRI RIE 34 23(68) 0 11(32) 0.00 1.00 46(68) 22(32) 1.24 0.77
Lo
TCMERIG AL 60 29(48) 24(40) 7(12) 82(68) 38(32)
AR 67 23(34) 28(42)  16(24) 4.15 0.12 74(55) 60(45) 5.78 0.11
%4 MAOA-u VNTR ERSEFEMEFRDPHARERKIFEALE [(n(%)]
. HE PR A S
A R 55 s S/L /L A P $ L Y P
TF 3 % 207 105(50.7)  55(26.6)  47(22.7) 265(64.0) 149(36.0)
SRR 104 46(44.2)  31(29.8)  27(26.0) 123(59.1)  85(40.9)
wizyt s 83 45(54.2)  21(25.3)  17(20.5)  2.04 0.73 111(66.9)  55(33.1) 2.55 0.28

2.4 4HRIEST MAOA-u VNTR 5 SLEs 3% B /£
AR Z 425 logistic [E]J31EEY
PR 3 7S SV S o MAOA-u VNTR FE [ 7l 5

SLEs B AFFAER T AAF MDD (A A9 58 HAE
(£5).

%£5 MAOA-u VNTR EFZF0 SLEs T EERA 5SS/ &E MDD f%£ &

At T R B FRfER Wald x* fif P fif OR fii 95% CI

o

SLEs % MAOA-u VNTR S/S(ref) 1.51 0.47

SLEs % MAOA-u VNTR L/L 0.00 0.01 0.34 0.56 1.00 0.09 ~1.10

SLEs % MAOA-u VNTR S/L 0.01 0.01 1.40 0.24 1.01 0.81 ~1.21
B

SLEs % MAOA-u VNTR L/L 0.01 0.01 1.09 0.30 1.01 0.09 ~1.11

SLESs % MAOA-u VNTR S/S -0.00 0.01 0.03 0.86 1.00 0.85~1.15

3 g

MAOA FEN T X Jefh, a5 3 8+ X L i
1.2 Kb 4b ) —AFF # 2 5 2 5 5] (MAOA-u
VNTR/ MAOA gene-linked polymorphic
MAOA-LPR) , MAOA-uVNTR f 30 bp B & ¥4
WL IE 4 Nk B 6 Fh AL RN - 2-, 3-, 3.5-,
4-, 5-, 6-FEHE UL (repeat) o BELEBFF T, ZHL
WRTEESET 3.5 kb (9ZEFRH L B (long form) ,

region,

INF 3.5 kb (Z BN S B (short form) ',
MAOA-uVNTR 235 F Br i1 52 ) MAOA JE [ 1Y
e SERLBERIMA MAOA LR AU 23k, M T 132 52 1)
AR R 2 2 400 B 2 4 08 T T P . MAOA-
uVNTR 3. 5R 4R (1) s 5 PR 2 HAth A5 07 JE R Y, 4n
2RABRSRO6RM2.4 F9.6 2L Y, R
WG SR B EE G A A B
I B 5T 2 W MAOA 520 W 347 9 M
ANMAXIRG PR AS 9 25 Sk . S E o O 1 - A ST
H ORIV R B MAOA JiE R i B sk 35 1 DA E e Bk
PR A 0 IS, R ORI S 1) B N 2 R
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BRANONARBIESE 7 T : MAOA % Kk B 15 £ ok
PR RS SSORS R BE A T o8, AnIMURE e A7 L A R
1) U RS AR AhiRE B RS S AL S AT
RS P RS A 1 o T SO i B AR S
%7 Manuck 2550 % 3 MAOA-u VNTR 5 fi i
AL S P AT A S 5 Caspi 250 R H BT G
P MAOA-u VNTR #% D1 i JL #2217 e 137 J5 A 5 B
Sk 2] 85 Eley 451 % B ¥ MAOA-u VNTR
ZENE SR C

MAOA-u VNTR 5 g NS ABAE 1) AH S 1A 58 5k
FIARZ A BT A AR 3% 15 1 0 45 07 5 R 28 5
SVARRE A 52 5 H R AT N B AELE M P
Brummett 22 44 A 74 4 B 1 #3F MAOA-u VNTR
SIARREIR 1 0GR | & BRI e S5 18 1A A G 114 4 o 3
PR 5 SRR AR A 189 0 5 3 56 ; Doornbos 2527 4 A
86 AU FE42 16 JE 27 5 12 J8 BATE] 4 PEAl 1
ARAR B, & Bl MAOA-u VNTR ¥ 5 #I A8 AH ¢, H
COMT F1 MAOA ()5 FLAE FHAL SR AR ¢, [
PSR IR B 20 % B MAOA-u VNTR Fll LA 00 Al i
FAAEREE, 5t EM X — R 55
Tzeng %57 BF 58 4 A« 35 i 4 % 7 31 APOE 3 [H]
2R, S BAMOKREERITBCRE T L AMA,
$&7R MAOA-u VNTR Z 357 e 5HUMARFIT 80F
Koo SR, WA WFFT A 2 X PP OCHE A7, 2001 4%
SyagailoZ "> 77 [ — AN K AL AR 955 191 %) BRBF 52 o
&I MAOA-u VNTR 55 & PRI AE K BURF 175 2%
BERSA Sk, 2008 4F Phillips-Bute %5 75 3% [# JF
JE& () —TRRAEAS SR 5T b, i BRAE SR 3l k45 4
ARG 6 AN L1 AE 47 & e e 6 M (3. SR/4R) S
PRI TR (18 P R B9 M R 3 250 R L 5 RIS RE IR s B 5
B2 DMK Yoshida %70 1 H A A, o
&I MAOA-u VNTR S54SR V0 B IRIR T7 3K
KA X, HErEING EMARAE S5 MAOA-u VNTR
FWERIWFF R L B RN S L R E IR A
FREM , 55T U TR PN RIT 58 45 5L 0 T e T REAG 7
FIHE ;[ N 2 A 38 R UL 75 A AR AR AT 5 MAOA-u
VNTR KA HIIE . AT E R B UG E D
4E MDD il MAOA-u VNTR 9 CHESE R 9045 R
7R : MAOA-u VNTR 3 [ %1 % 45 {37 & PR 43 A 5 75 /0
A MDD &5 LA AR E R AR R A A AR
ST I A AW/ AT R A B X T A ek, X
K TR s B A R R AR AE A
MAOA-u VNTR 7776 G W45 A, 2EH A
TG LAE K HE MAOA-u VNTR 5 FE1 " SEIRAH E,
i .45 MAOA-u VNTR SHHRIEFA7E JCBE” A 2k %

M, R IIARAE (B 0 A7 RO AR AR Y
FEI, AT AE A9 A2 O R 1 SRR AT 7 ( s s T
SESCHFR A AR EE” ) 5 MAOA-u VNTR 2251
FETR IS B 5T o R R BRAAAE R HR . BRILZ 4F,
PN B SR 2 A 81 X BEATF 5%, (0 — BS54
HT A, T — NIRRT R RN TR
FEA B A5 4 DX 3 BN ARAE 055 55, , - ELAF 76 Bl
AR B KB MR AL 1) & R AR AL R BT LAAE T D
AR B A AT RE R A I R R A 747 i R R L
J 5 BNAWABIEAS [8] (14 4 L, A5 G BRI AN B &
PR PH 2

MAOA-u VNTR 5 5iE J ] — PR EE [ -
PR3 AR RIS AR AR 220 A g B
&35 P MAOA-u VNTR [ 75 /D47 X fE 1 o ) K
45 AL R B () DA — e R 2 D e IS
B ARRE IR B 2 AR R A A A
AHF5T A & L MAOA-u VNTR 5 SLEs [A| {775 5 7
/DAFE MDD R A G I S B - SRS BAE T, X 42
TN AT RE BB AR AE DI, BUE RO R
— A EBEEANRMgER . ST HATR AR
AEFHOCIE AR DL ARE , R AT th IE 2 i 25l
WEFE , AT DA ARAE 5540 i PR G I AF 5 40 a1 7%
W2 MR

B2, M A fEIA A MAOA-u VNTR 5 # /b 4
MDD 5 A5 AR AR e S AR AR e
A TR/ A B/ WEAE S ; MAOA-u VNTR il SLEs
ZINAE S /DA MDD U AHOCIR A JE R - BR5%
ZHAER

W RARTKARFF 2P SP =+
YRETFE L IEYF HLER MEFRF
S REFER AT FORM T L
I G IAER S R ILBIE FALL T AR AR
XA, BRMPTH B RA L B RBER P 8G9 AR
JERHAERFT S F

(& % X ]
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