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A AR BT 55 » EBGSRSE MAOA 83 COMT SSRAORIE markers
B MAOA 2 i F-(oromoten) T B EBIFF &S COMT £&
exon 4 FIZE 1947 (B ELZERHT B (R IBH EAORT IS, « 7E MAOA
i R SR SRR ST B AR - B Chi-square EHEFTRFTE
) o fEAMFIES 0,13 82023 ; Ti4E COMT AT » SERISSHEREA - 5
SRR p [ EUES 0.61 6 0.36 » S9RBEIFET LEHER( YA
0.05) » FREN MAOA SEFRSRSHEETRE Y ESR AR ST AE RIS R
RS AN - f— T IR TS5 MAOA « COMT ZRH
A markers S0 WRIDEEHT  RREWIEERECET -




FTERMEE
The purpose of this study is to realize the correlation of sexually aggressive
behaviors and genes. The research results of MAOA-deficient males in a large
Dutch kindred and an animal model of transgenic mice with a deletion of MAOA
gene revealed the evidence éhat MAOA gene seemly plays a critical role in
developing control of sexually aggressive impulses. The modulation of
aggressiveness is influenced by a complex set of biological, psychological and social
factors. This project is based on molecular level to investigate the association of
sexually aggressive behavior and MAOA, COMT genes. The changes of MAOA
and COMT enzymatic activities have been reported to participate in the mediation of
gonadal hormone action. However, up to the present time, about the issue of
association study of sexually aggressive behaviors and genes, none was found in the
literature. In the present study, it is the first time that the relationship of genes and
sex crime being considered. In this research, bloéd samples were taken from 264
male sex criminals and 236 male control people. The genomic DNA was extracted
from their blood and amplified by PCR.  The polymorphism was displayed by
VNTR or RELP for MAOA and COMT markers, respectively. The allelic
frequencies of each gene were compared between rapists and normal male. The
statistical results showed that there was no any association between sex crime

behaviors and these two markers.




© EFERH - HY

HRESN T FEVEORAET - FSEANEESE e 4
RFALEARRE T TE EerE RS F Eeh B FTE(l, 2] - ¢
1990 £E5% Rowe ZABBE—EBAHSE  BATEAELET L
SRR » Cavies B2 Crequer 1 1991 £Ei9—IEER S chfgA -
e BT R BRI AT TR H R AU SR B SR - 5T RSB
HEEE 5 DIPGRZ B < B3 Langevin [ 1998 SEIE 4 FRERE K
BRELFEITRREHET - BEITRENS MRS R AR RS
B - RILERIHERIMEIRTREE REEERER Lk REE T
HZIRTHIRE © BRI MR TR AT RE SR AR -
Mt R AERRRIRF » DARIEHIE R FRUTERERE
R R R R R - ST R RERRaNTE
TS  OBREERT) MRS LA [3,4,5,6) - SETREE -
ZITEMRAER S MAOA (monoamine oxidase A) #2 COMT (catechol

O-methyltransferase) » Z&#e% B RAHERGRIA T ¢

(—) MAOA
1+ MAOA RYShEESTELIRE
MAO SEBRIZH Xpl1.23 B Xp22.1 69TEHG » B —TESHANY
MRS > FEfTRL I E PR £ (lavin-containing
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proteins) * EEE{ERIR MY PR INIE Rk Eay s
(dopamine ~ norepinephine ~ serotonin)_EAIREEE - MAO AT43E A B8
B A - fHifE5 MAOA B2 MAOB - M MAOA TESf RELE R P ELES
B4 Y14 R% (biogenic amine * norepinephrine ~ serotonin)EFTER

MAOB Et#E R S L i (benzylamine) [7]

2 ~ MAOA EB1430338

SRR L [B1E T — R R IR R B E R 819 B IREER 11T
Fi(impulsive aggressive behavior) » BRT (58841 - HEHBHEK - - 8
BEREETE » E—551THE MAOA EH([3] » $IR MAOA £
PRl(structure gene)5 8 {8 exon A4 — %5228 (point mutation) » EH
glutamine A stop codon ; REZREMIEAERM4)F » FIAERE
B ITRREAG NV B, MAOA ZERTIRETRSS  JE R B LR e i
INEFERHIEEENESR - BITR - WRERMETE - EREWFRE
R T REAHET S EEYER MAOA ERVRERERNTEE
FEERIRAMRE ¢ A - MAO ZERTMER & ER (sex-linked gene) * &
HALARR B EHERE MAC BEREMEMRIRT « HEESNH
HER9,10,11) - REZER AR EAB T EIZEHREEYE
(monoamine neurotransmitters) * 4l serotonin » norepinephrine » BILLAIRX

SR A TR TS A B Y B o BRI
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7 o B (ESS BB EINTE - FA RIS, - 7 Charles River &
BRI R L. (hypothalamus)MAQ JEMATHEBIZE E Q70 MAOA » B
MAOB 8 [12] - Rl » 2658 F3UEBet » IR S8 MAOA 25
B R 7T IS SR R M e B SRS -

(=) COMT

1~ COMT 8yZhRetdE R B

COMT HRIRZERE 22911 BYAZE L » COMT F1 MACA IR H 5
FRERHE (catecholamines)J F EBEFR » SRIEHHIFH S-adenosylmethionine
(SAM)_=HY B Z(methyl group)$#E] catecholamine B4 phenolic hydroxyl
group L » fi catecholamine 2 FHIFEMARTE - COMT X EHEE  H
RIEAIRYA =1 (1) 2R RSEEZe% (point mutation) * FRFY COMT
A F(exon 4, codon 158)55 1947 {ElgEEA G 25 A(GTG B ATG) -
S Val™ —Met § B Vel EEBLRIE BB RS » B—
BEEMEEER COMT™ 5 COMT H955 108 (R R Met BIEEEEH
REER A HRALLENRE - B EEEEES COMT : EZeBHR
met/met  FEIERESHEEE - €6 COMT IEETR=ZIMGE - Q) F28
B R SR 22 B (silent mutation) ¢ AFE exon 3 #Y codon 62 xZ His(CAC
—CAT) ~ exon 3 B9 codon 71 Z. Asn(AAC—AAT) ~ exon 4 BY codon 136

Z Len(CTC—~CTGQ) - (B35 528t WA SE R, COMT EMHISR () 5
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ZHERELS C point deletion/insertion » F—1{8 C I ALZH COMT £:4H
exon 6 #X IEFRER(TGA) Tif7 12 bp 38 DNA 5 d -

1 ~ COMT SE{403E

Catecholamine B ERILIRYE « BIHTEEW (56) -
catecholamine HTEPERS COMT FFaBiE » BRI » COMT WAL E1E
BHRYE - BITBZEE - Lowa SEE [6]4 1995 E55 exon 4
codon 158 mevmet FIEFSEHERY - &FE COMT EME TR - &
BETEARNERHE AR TN EHiER —REyss
SHE{EE COMT BRI ERZE -

AR B R BN R R R T B8
MAOA & COMT ERETENER - 32U L » BEAGREE T MAO
BRI RRETAN B A" S MRS MAO R
COMT SEERABIRHARFR association study) » EIRTHRKES - HRTEAD
R — RN R R RSIREL R SIS TS - LR
MEET MAOA BEBEF BB NTRNGRS B HTRNE
EREEME - DEY  HENSSERTREERGBE A
RATER RS B I P B RRT KB » BIRS MAOA - COMT S53%E
ERSRIERY » e E AR T
7 BUEEESTENE TS MEIEAISLE » MAOA « COMT 2
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REESEESREESTRORE - HERFEGAEN - £
SRR - Wit - RSB R R EFRERENNERIITE
£ MAOA ~ COMT ZEHEVERM - IREF SR EERREREERR
TR  BRIEE—SREITZERTIE G0 ﬁzﬁﬁﬁﬁﬁgﬁl
RREHEZEL -

i WA

FRRFRH B B 71T EE MAOA ~ COMT SEBRASI 2L HIR
BAMES i allelic association anelysis) : ISR BIZHIE R NIETR
2589 candidate FEFTRYEBIEE R T K complex traits #IHP(EK
IE T R I ) R RS (T B ARIIRE + Bl
FHEFURY bipolar affective disorder ~ schizophrenia & - ZEFRAHRE] markers
AR B SNSRI marker allele 82 candidate 355 F A%
ST B L R A G linkage disequilibrium)iTRE: - FRENEEE
marker allele 58 candidate BEPRTE B TAEIARIIR -

(R
BT RIS T B B AL BB A ST B T 1 » PTG
N BT B SR A AR R B2 © SIHTHT R AR
e ST BRAE case group © B PEAR AT ELIERI (control group » BANK
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)M - BN IETRIUEE S RIEE R DNA RRE I LURRE A (&5
FEFERB BB ERANEERE -

1~ case samples : BEFTEMBRILMBREC ERFRRGTRIEESERI

WATEERRIT B RENSEER A ECBEARHNEE

BIFEERESR) RENFIRIE 6 CC BILREET 264 [EmRiE-

2~ control samples * FMREVE] LA - SRARER L ETT IR SRS -
BALTIERT 236 ERERS

(Ol
1+ DNA ZEHY -
#RFH QlAamp DNA Midi kit (QJAGEN Inc. USA)ZRZEEN DNA « B 5%k

SSEREATT MRS » FHEY 2 ml BOMIICE] 15ml B LA
EEhIA 200ul protease £8 2.4 ml AL buffer » f2RIFGHBERAGHE 70C 10
S - ZEEIA 96— 0%E0ER » HRI9YS  BRILR SNSRI
% QIAamp Midi column 51 » B0 3000pm 3 534 « HE L HHARAOVE RfE]
5 A 2 ml AW buffer #2 column 52 > BC» 5000rpm 1 43ERINA 2ml
AW?2 buffer » 8> 5000rpm 15 438% - 1 QIAamp Midi column U » BHiE
FABTHY 15 ml BB L&D » A 300 ul AE buffer %5TEH! DNA - BBEL
S000tpm S 4348 - B8 EBER DNA Y&EE » FTU butfer AIE column o
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FERE (s S000rpm S 5378 » RS8R DNA BYZERL T -
2+ DNA E&
FIF UV/Visible 430 el @I EERE UV I 260 nm K¢ 280nm
IR EAE » OD260/0OD280 LLABISHERFE 1.8-2.0 .24 -

(=)PCR ##
1+ 43#THY Markers -
(1)  #R48 Sabol et al[13] » 7E MAOA promoter ¥E ATG #3 1.2kb B2 —1&
upstream element WEEFTIRA FEMERIEML - &—1F repeat #2
F5 30 bp A& S @05 (core sequence) FTARRR B2 L5 IR
ACC(A/GICYG(CIT)
(2) 5% Grossman et al [5] 2 Lotta et al [6]{7 2 COMT £ exon 4 55
1947 (Eap RS FFFIZe A8 - B G 288 A [FF » R4 restriction

enzyme Nlalll FrYTJE( -

2+ PCR RFEELSHT
(1) MAOA:
Primers:
MAOP-F : 5’-GAGAAGGGCTGCGGGAAGCGAAA-3

MAOPR : 5-GTAGGAGGTGTCGTCCAAGCTGG-3’

1]




PCR condition -

DNA (ng) 100ng
PCR buffer(10X) 2.5ul
Primer (10pmol/ul) lut
dNTPs (2.5mM) Tul
Taq polymerase (2.5unit/ul) 1ul
ddH20 qQ.s.
total 25ul
PCR Program
TER BECC) RFE(GTE) TEIRH
stage 1 04 5 1
step 1 04 1
stage? step 2 64 1 32
step 3 72 2
stage 3 72 7 1

PCR & : 2 repeats (280bp), 3 repeats (310bp), 4 repeats (340bp),

5 repeats (370bp)

(2) COMT:

Prmers:

COMT-F * 5 ’-TCACCA'fCGAGATCAACCCC-S’
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COMT-R * 5’-ACAACGGGTCAGGCATGCA-3

PCR condition :
DNA (ng) 100ng
PCR buffer(10X) 2.5ul
Primer (10pmol/ul) lul
dNTPs (2.5mM) tul
Taq polymerase (2.5unit/ul) lul
ddH20 Q..
total 25ul
PCR Program -
HER BECC) REF (58D BB
stage 1 04 5 1
step 1 04 1
stage? step?2 55 1 32
step 3 72 1.5
stage 3 72 7 1
PCR £E : 96bp

Nlalll Y&l : 65bp/31bp

(ORI | SHE TR R ARSI E A SR 5
Fre alleles HOSESREE » 21 p value BEEEIRET EROBEE/KYE - FEILA]
MR T BT HE MAOA - COMT SEFVERIBHE -
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(F1) DNA Bk ¢ LA—{Z TBE buffer #15! 3% agarose gel, FAKIRE

7KK 100 volts 438 PCR EY » LA ethidium bromide Z6 -

(—MAOA

TR (R R ) BEHRE (REI)Z MAOA repeats units BYZERIZY
ESHERERRASANR— - FIR-RADEIATELE T MACA HRE K
PHBEEREEHE S R P REE - HRERABIRHEAR(X =403,
degree of freedom = 2-, P=0.133) » & PIEARHL 0.05 » BRI EERST FROBEE
= E o RS EEESIRIEER = 1437, degree of freedom = 1, P=
0231) 5 PABARAR 0.05 - BRI R EATHEE EIVBREERR - 7580 MAOA
H AR BN E RN ARSI A N R RIER SR
B+ T MAOA _Eif%59 repeat elements ™ME X E—ERRBIEAFE LZET
(marker)’ & repeat elements A S TMHEZE MAOA ERFR FwAEAE -
Kt - pt—REAEMET ERBEEERAER - ESE ER MACA EHIM
= LR EESES  EEEIRRECET - 5—HH  iRIR Sabol et
al [13]85Y MAOA repeat elements R4 < BT Fis R ERRMIHIRERAE
% » Bl repeat 3 B2 repeat 4 FTESHEEREIR S - F5E - Sabolet al ZHF
gﬁfﬁ repeat 3 £2 4 B MACA EREHRENIERZNR - ALt - Him
b B ARAI AN CIRREEARES - AR5 ARY MAOA BERRIRIREGHIZMEZ
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?
TERHY - RULATRT » SERME allcles 7ELL—HRBHTIER AT LR

wild-type * &% repeat 3 52 4 BUSER D E B L R RIEBIF Y -

A

\ |
S« PuBl4E BSIIEA ~ MAOA LR B B L RAIR AT

el HIEAE
genotype R3/R3 54 53
genotype R3/R4 22 12
genotype R4/R4 5 4
R3 allele . 130 118
R4 allele 32 20
1 ~ Chi-square test for homogeneity in genotype frequencxes
X =403, degree of freedom =2
P=0.133
2 ~ Chi-square test for homogeneity in allele frequencies
X =1.437, degree of freedom = 1
P=0.231
|
| (Z) COMT

2= T HIZSIE (A BB A ) SRR B (R RIE). COMT RFLP #yEL R
EHBEERAAYSF - COMT EREZ H (high)iE Llow)E{EERE 2 HIZR
TEELR PR 1947 [EERELE G B AGED Val'® 885K Met) JRENEREAE
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T - TEMERER COMT BEIEHER COMT i » ﬁﬁ#ﬁ%%ﬁagﬁﬁm
BETIBE  COMT IEH T TT4SEEBE RS dopamine FUZHEEREE -

SR A BB AR 4B ST FEAEIY COMIT gﬂ;@%ﬁgﬁ@.zém
IR RAGE EROBE R EOK¥E(p EA TR 0.61 520360 H9KHA 0.05)
i BT T TR T B A3 4 B COMT B 1947 (BRREEE G HBHFR A(ED
Val'® BL Met)iJiE—{E marker 3 ; KM R FORERRTRORE

SHELELRAERT - FRENERHATE S markers EIEEAEMET LSRR -

T - HSE SRS IRAE 2 COMT ERA S EHEERAIN

PRI ESpEEE)
genotype H/H 156 157
genotype H/L 50 52
genotype L/L 13 19
H allele 362 366
L allele 76 90

1 » Chi-square test for homogeneity in genotype frequencies
£=0,61

2 ~ Chi-square test for homogeneity in allele frequencies

F=036
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- KR
s - HEEMHBLEIGAE - MAOA ERIUEINERRRIRY A

2l SRR
genotype R3/R3 54 53
genotype R3/R4 22 12
genotype R4/R4 5 4
R3 allele ] 130 118
R4 allele 32 20

1 + Chi-square test for homogeneity in genotype frequencies
X =403, degree of freedom =2
P=0.133

9 ~ Chi-square test for homogeneity in allele frequencies

X =1.437, degree of freedom = 1
P=07231

% — . k|4 RS Y. COMT ERISHERERINSTH

FERIAE papct il
genotype H/H 156 157
genotype H/L 50 52
genotype L/L 13 19
H aliele 362 366
L allele 76 90
1 ~ Chi-square test for homogeneity In genotype frequencies
P=061

2~ Chi-square test for homogeneity in allele frequencies

P=036
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