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CATECHOLAMINES: DOPAMINE
Synthesis
NH,* Tyrosine TH( NH,* Aromatic L-amino HO NH,*
| hydroxylase | acid decarboxylase |
HO—Q— CH,—(II—COO' HO CH,—(I:—coo- Y * HO CH,—~C—H
Tyrosine H H Dopamine I!l
% 0,+ HP+ 3,4-Dihydroxyphenylalanine m
Tetrahydrobiopterin  Dihydrobiopterin  (DOPA)
Degradation
H NH,* H:Co NH,*
I COMT |
HO CHz—(|Z—H HO CH,-('f—H
H ! .
Dopamine 3-Methoxytyramine
| HQ HiCo {
g . COMT b N— :
| AR 3,4-Dihydroxy- 3-Methoxy-4-hydroxy- AR
; B-phenylethanol B-phenylethanol B
| HO HC =
Vi A
HO CH,—C HO—O—CH, <
= :
3,4-Dihydroxy- X 3-Methoxy-4- hydmxy- '
B-phenylacetaldehyde &DH ADH B-phenylacetaldehyde :
HO HiCa
: COMT
ik A H sz i HO CHz—m;
\ 3.4—Dihydmxyphenylacctlc 3-Methoxy-4-hydroxyphenylacetic
OIS . acid (DOPAC) acid (HVA)
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Dopamlne receptor D4 - jodbaMUHOBBIN peLenTop. l/lt\/leeT ceMb /\\\1
TpaHCMeM6paHHbIX [OMEHOB CrvpanbHou CprKTypr 4 i\ "r-‘f’
(D(2C) dopamine receptor; seven transrrgembrane heI|x receptor , o ) .,,'_A__-___“.‘",_},':.t-.-:. . e
MIM ID *126452 >0 & 1§ gl & by A &
O603Ha4eHne : DRD4 (or D4DR) w | *fﬁ N

.Pacnono»(eHme Ha. xpomocome 11915 5 (11 xpomocoma) Gene map Iocus

—— g

peuenTopos, Ans KOTOprX xapaKTepHa CNOCOBHOCTb K UHTMBUPOBAHMIG .

aﬂ,eHeﬂVlHLl,VlKﬂa3b| DRD4 is:a G protein- cbupled receptor that belongs to the dopamine D2-like receptor‘f@mn}/ Functlonally the

D2-like receptors are characterized by thelrabthtyto |nh|b|t a\denylyl cyclase 1 ., \\. A \eiof
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STOT peLl,erlTop ﬂBﬂﬂeTCﬂ Ll,eneBblM a4 ﬂeKapCTB ﬂpOTVlB UJVl3Q£bpeHV||/[W60ﬂe3HV|
rlapKMHCOHa It is a target for drugs which treat schizophrenia and Parkmson disease. ) ! :
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BKINtoYas pacCTpomcTBa HEPBHOW CUCTEMBI, necbmum BHVIMaHVIH{,I'VII'IQBpaKTM‘E/HOCTb |
n VlH,EI,l/]BVl,U,yaﬂbH()e CTpeMﬂeHVIe K HOBbIM OLL[yLU,eHVlFIM Mutations in thi gehe have been associated with

various behavioral phenotypes including autonomic: nervous system dysfunction, attention def|C|t/hyperact|V|ty dlsorden«aﬂd the petéonality trait of {
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- Van ToI et al. ( 1992)Vah Tol et al -1 992) 06Hapy>KV|n Hanwme 484@@ \ e

ﬂOCﬂeﬂ,OBaTeﬂbHOCTM B3 3K30H9‘,\ ""OTopaf-l CO,D,ep)f’(VIT pa3Hoe KO”@{GCTBO
- TaHOEeMHbIX MOBTOPOB (VNTR) Van ToI et al. (1992) identified & 48- bp sequence in exon 3 ofl‘the DRD4 genelthat contained

“a variable number of tandem repeats (VNTR)
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- Cited Variants
1 1

- NHGRI GWAS Variants

- HapMap Recombination Rates
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- Sequence NC 000011.9: Homo saplens chromosorr
- SNP
" 1] 1 | n

rs127203361 N1

NM_000797. 3-
rs127203360 MIrs7T6423552

NP_000755.2 I

L= Genomic context
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[ 616565 p

chromosome: 11; Location: 11p15.5
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See DRD4 in MapViewer

Chromosome 11 - NC_000011.9
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Homo sapIQns
dopamme receptor D4 (DRD4) mRNA HJ

| ‘“‘LOCUS NM 000797 1378 bp mRNAllnear PRI 19- DEC 201@ "!\,‘;ﬁ u
' DEFINITION Homo sap4ens dopamme receptor D4 (DRD4) mRNA “ R

f fv« i

exon 1..285 /gene= "DRD4" Igene__ synonymri'_"D4DR" /mference "allgnment Spllgn 1‘@% 8% /number-
exon 286..398 /gene="DRD4" /gene_synonym="D4DR" linference="alignment: Spllgn 1.39:8" /number 2
‘exon 399..1057 /gene="DRD4" /gene_synonym="D4DR" /inference="alignment; Splign:1 .39.8" /number=3
STSSTS 507..1117 /gene= "DRD4"I%ene synonym "D4DR" /standard_name= "PMC1175&7P1" Va ..
/db_xref="UniSTS:270336" " i i
STSSTS 569..1043 /gene= "DRD4" /gene synonym""D4DR" /standard ~name= "PMC13004ZP1" iz
/db_xref="UniSTS:270608" - \

STSSTS 668..985 /gene= "DRD4" /gene_ synOnym ="D4DR" /standard_name= "GDE 19@585" i

/db_xref="UniSTS:155903" d - rvail ) \\:. : '\; /
~exonexon 1058..1363 /gene= "DRD4"“”/g'ene synonym "D4DR" /mference allgnment Sﬁ{lg 1{3{9 8" ]
/number=4 STSexon 1058..1363 /gene*"DRD4" /gene_synonym="D4DR" .- [

linference="alignment:Splign:1.39.8" /number=4 STS 1203 1342 /gene "DRD4" /g&synoﬁypn "D4DR"-
/standard_name="RH71428" [db_xref="UniSTS:75104" . ,-,;;

polyA_signal 1342..1347 /gene="DRD4" /gene_synonym= "D4DR" : 1%;, .
polyA_site 1364 /gene="DRD4" /gene_synonym="D4DR" .=~ i
7 v.;< : : _:—»_‘/‘_‘- 3 ; N Y A3 3\
/, S I: 1 ; ; i ,:{x. 5 ‘ v 03T ¢ ] _Lj; Y i 5 ]
http://www.ncbi.nim.nih.gov/nuccore/NM_000797.3 3 ’ N
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Total Dlseasé Mutations

Mutation Kéy

-

Disease
Mutation

0 on the protein links in the box to the left
Total Polymorphisms 3 or the blue bar above the Protein’s
Total OMIM 0 raphic.
Total dbSNP 0
Total Swiss-Prot 3

cate a position on the
tein. DMDM pages will
nember this position.

lomains to Display:
Default View:

310 241 272 40!
Click Here to see
Mutations from 325 to 350:

Default View:

Swiss-Prot Polymorphism p.Gly332Ser
Swiss-Prot Polymorphism p.Pro329Ala

- RefSeq Protein: NP_000788

Dokt P Y H
Click Here to see
Mutations from 190 to 210:

OMIM Disease p.Val194Gly

€ /bioinf.umbc.ed
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4
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Ha paCCTpOI/ICTBa HepBHOI/I CI/ICTCMYBI« A0
‘ |
found that the afflnlty of*’DRD4 for the antlpsychotlc cIozaplne was muchhlgher‘ thaﬁ»
that of DRD2 and DRD3 oo — 4 | -ﬁl ,
: S g
-found a selective 6-fold increase in the denS|ty of dopamlne D4 receptors in the
brains of patients W|th schizophrenia i - bt ; — |

*In vitro studies suggested that the reCeptor encoded by the DRD4 /R allele may be—- 1§

subsensitive to endogenous dopamlne compared with the receptor enooded by the

2R allele 2\ - | ,.,/iiww

*No S|gn|f|cant assomahon was observed between novelty seeklng and \ ?H =
~ polymorphisms in the upstream region or the exon III repeat polymorphlsm of hej

DRD4 gene i 48 e AL f(,() 7=
| o -t k l!l 11. | ti;,;gl
L x.' /\\’"‘;./
T / S d
ele g2 v .Ig o
. ,D{x g ‘tj:

*hifp://www.ncbi.nlm.nih.gov/omim/126452
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Biol Psychlatry 2008 Jan 15; 63{?) 197-206. Epub 2007 Jun 15. PN : \ 0t

e ..
- Association of the dopamlne D4 receptor'(D 4) gene and approag,h -related personallty t?‘ |ts i

meta-analysis and new data. o éit :

Munafo MRMunafo MR, Yalcin BMunafo MR, Yalcm B W|II|s Owen SAMunafo MR, Yalcin B, Wlllls OWen Sﬁl\
Elint J. SR
CONCLUSIONS: The DRD4 gene may be assomated W|th measures of novelty seeklng and |mpulsw|ty but’ not
extraversion. The assocnatlon of the C:521T variant W|th these measures, if genuine, may account forlpp to/3% of

phenotyplc variance. : \ s _ i i

b N ol o : ? A SN
Genetika. 2005 Jul;41(7):966- 72 AR
[Polymorphic markers of the depamme D4\ receptor gene promoter reglon and personallty tFrts in .
mentally healthy individuals from the Russian populatlon] , A\
[Article in Russian] - e L/ N Al
Golimbet VEGolimbet VE, Grltsenko 1KGQI|mbet VE, Grltsenko IK, Alﬂmova MVGolimbet VE, Grltse}qko IK,IH RG
Alfimova MV, Ebstein RP. A , o [ B3

A reduction in social activity is assocnated largely with the T( 521 C/T) aIIeIe characteﬂZed by Iow transcnqt/@n

t g o y .-". }‘_: e ,

P [P ':"-" LA "_/‘,. ‘j -
g y l‘ .. 1 £ o—::ﬁ’-‘
| R Lt
{ ottt ;

Am J Psychlatryr2001 Jul;158(7): 1052 7 i
Meta-analysis of the association between the 7- repeat aIIeIe of tﬁe dopam:ne D(4) rece r gene and

attention’ def|c1t hyperactivity disorder. ‘ S
Faraone SVFaraone SV, Doyle AEFaraone SV, Doyle AE, |\/|ICk EFaraone SV, Dbyle AE, Mick é,bBlederman J. S0 gl
Pediatric Psychopharmacology Unit, Chlld Psychiatric Serwces Massachusetts Genegral Hospltal Boston 02114 ?\' b EO |

i USA. faraone@medlaone net N i L

e .
!': !

CommentJn A 4 bl
A Psychiatry. 2002 Mar 159(,37 196- 7 | e

hﬁp'fwwl‘ﬁcbihmmtmhs wilombemdd 2G5 2nd DRD4 is small, these results suggest that it is real.

Further studies are needed to clarity what variant of DRD4 (or some nearby gene) accounts for this: assomat;en
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