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Interaction among candidate genes of suicide behavior on the basis of

analysis of 5S-HT2 AR gene and its encoded protein
LUO Jia, JIN Feng
(Institute of Psychology of Chinese Academy of Sciences,CAS, Beijing 100101 ,China)
Abstract : To provide new ideas and new tools for clarifing the mechanism of suicidal behavior. In a large number of candidate genes of
suicide, this paper focuses on the bioinformatics analysis of 5-HT2A receptor gene. The data supported encoding proteins of candidate
genes involving in suicide behavior in physiological and biochemical processes, provided indirect evidence for interaction of gene and
environment in regulating suicide behavior and laid the foundation to clarify the mechanism of suicide behavior in the following days.
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Fig. 1 The location on chromosome of 5S-HTR2A
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Fig. 2 ORF Finder analysis result of 5-HTR2A sequence
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7tm_1, 7 : ransmembrane receptor (thodopsin family). This family contains, amongst other
G-protein-coupled receptors (GCPRs), members of the opsin family, which have been considered to

be typical members of the rhodopsin superfamily.

B3 5-HTR2A FFIHSARLEER CDD S3HT4 R
Fig. 3 Result of CDD analysis of 5S-HTR2A deduced AA sequence

>lcl|Sequence 1 ORF: 28..1443 Frame +1

MDILCEENTSLSSTTNSLMQLNDDTRLYSNDFNSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLHLQEKNWSALLTAVVITILTIAGNILVIM
AVSLEKKLQNATNYFLMSLATADMLLGFLVMPVSMLTILYGYRWPLPSKLCAVWIYLDVLFSTASTMHLCAISLDRYVAIQNPTHHSRENSRTKAFLKIT
AVWTISVGISMPIPVFGLQDDSKVFKEGSCLLADDNFVLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLASFSFLPQSSLSSEKLFQR
STHREPGSYTGRRTMQSISNEQKACKVLGIVFFLEVVMWCPFFITNIMAVICKESCNEDVIGALLNVEVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQC
QYKENKKPLQLILVNT IPALAYKSSQLOMGQKKNSKQDAKTTDNDCSMVALGKQHSEEASKDNSDGVNEKVSCV*

B4 5-HTRA BERBZHEBRESEEBFT]
Fig. 4 Nucleotide sequence and deduced amino acid sequence of 5-HTR2A
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Table 1 Amino acid analysis of 5-HTR2A ededuced amino acid

HRMR BEH  Mol% W ¥H Mol%

Ala(A) 29 6.2 Leu(L) 57 12.1
Arg(R) 13 2.8 Lys(K) 7 5.7
Asn(N) 28 5.9 Met( M) 15 3.2
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IKBIHERR 214 4>, H AR BB 51.32% , FF oK
FEMRA 257 1>, & 54.56% , IRV EERL 38 1>, 5
10% , BRIERIZERR 40 1>, 5 15.7%

2.2.2 HEORBEHTRR

BAR B REHEARERTF I MR
HRBTR, 2T R SRS AETR . RATELKN
Ui EXPASY ) secondary structure prediction HNN Xif
5-HTR2A ) —REEH B 47, 2R LR 5, 85 R 3k
B .:5-HTR2A [P0 E & -3 1 (49. 47% ) FTHLN
F1(40.34% ) , Pr&E/(10.19% )

RS T 43 TR A, 5-HTR2A ikEE & A
233 A~ -2 E 190 4> T AL 5 th A0 48 4> B-H7 &
EERMN o 125E N S-HTR2A FE AL 7 B AR X $2 44t
TR & B A ORI i )2 5S-HTR2A 3B
AL, 0 5-HT 424t TR E WS AR, |BEAMK
YRR Ak, 5-HTR2A 24 o« B,
2.2.3 RQRZHEHTR

WL B B AR 5 LA K R A
W, 5 B A 0 =4SSR T R IR A, B A
FEf =R EE M. K AR 2 A N 3 EXPASY 3D
PREDICT % 5-HTR2A FJ = 4% Z5 /4 T 43 47 , 45 3%
LI 6, KW 5S-HTR2A HIZS[HIG5HHE & o - IRiE
TN E B - BB, ZREMBN 5 %
SEH Y TR — 2
2.3 THRARRE AL i

) A A 2% W b (hitp : //www. psort. org) ( Nakai
and Horton, 1997) 4347 5-HT2AR & [ Jit i) MF 41 g
FENL,BER LK T, KW S-HTR2A 7E4 Ml b £ 2 A7
FES YRR BRI P B R, &5 5-HTR2A 3244 B 10 #H 4
B o S-HTR2A My ML MOl T BIREE R L/
iR EHRemMEEIS . ZEDEeTEREN T



%24

P ¥ AEA4RALASHRA LA LA GHRAE & FoH 183

1? 2? 3? 4? 5? GP 7?
MDILCEENTSLSSTTNSLMQLNDDTRLYSNDENSGEANTSDAFNWTVDSENRTNLSCEGCLSPSCLSLLH
ceeeecccerccocchhheeccccceeecnccceccecrnocereeccernoocerneconerchhhhhh
LQEKNWSALLTAVVIILTIAGNILVIMAVSLEKKLQNATNYFLMSLATADMLLGFLVMPVSMLTILYGYR
hhhhchhhhhhhhhhhhhhhhhhhhhhhhhhhhhhbhhhhhhhhhhhhhhhhhhhhhhehhhheegeo e
WPLPSKLCAVWIYLDVLFSTASIMHLCAISLDRYVATIQNPIHHSRFNSRTKAFLKITAVWTISVGISMPI
ceorchhhhhhhhhhhhhhhhhhhhhhhhbhehheehe cocecccoochhhhhhhbhhhheeeecococe
PYFGLQDDSKVFKEGSCLLADDNFYLIGSFVSFFIPLTIMVITYFLTIKSLQKEATLCVSDLGTRAKLAS
eecercocceeeccrreeecrrcheeehhhhhhhecchhhhhhhhhhhhhhhhheeceehhececceehhe
FSFLPQSSLSSEKLFQRS THREPGSYTGRRTMQS ISNEQKACKVLGIVFFLFVVMWCPFFITNIMAVICK
ecccoocecchhhhhhhhhhhecooccechhhhhhehhhhbhhhhhbhhhhhhhhhe c:hhhhhhhhhhe
ESCNEDVIGALLNVFVWIGYLSSAVNPLVYTLFNKTYRSAFSRYIQCQYKENKKPLQLILVNTIPALAYK
crechhhhhhhhhhhhhhhhhhhe e ochhhhhhebhhhhhhhbhhhhhhhhheoccceeeeecocochhher
SSQLOMGQKKNSKQDAKTTDNDCSMVALGKQHSEEASKDNSDGVNEKVSCY

1‘,('(’h:_:{"("éﬁ(’C'Zii",v"{‘(,‘(,‘l'i’if’f&f‘,(‘{‘( [GR ST 1T NE R IR SR AL SENT ST O SR AL STUT ST AR SF 5 AL SE ST STEN 4 8
Sequence length : 471
HNN

Alpha helix (Hh) : 233 is 49.47%

3w helix Gg) 0 is  0.00%

Pi helix (1i) 0 is 0.00%

Beta bridge (Bh) 0 is 0.00%
Extended strand (Ee) : 48 is 10.19%

Beta turn (Tt) 0 is  0.00%
Bend region (5s) 0 is  0.00%
Random coil (Cr) ¢ 190 is  40.34%
Ambigous states (?) 0 is  0.00%
Other states : 0 is  0.00%

BE5 5-HTR2A FI#SHKENEDR - KEMHY
Fig. 5 Prediction of secondary structure of the deduced proteins of 5-HTR2A
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Fig. 6 Helice is colored in red, the Bstrands are in yellow, and the loops structures are in blue
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2.4 5-HTR2A MEXFH 26.1 %: endoplasmic reticutum (P4 5% )
& 8 Wl LLA 5-HTR2A 45, E#84A TPHI, 8.7 %: vacuolar Cjf2 P9 BEif1)
5-HTT(SLC6A4) ,COMT, BDNF ( ik 4 4 22 78 4.3 %: Golgi (F/RIEA)
o o . 4.3 %: nuclear (M%)
FRA TR , PSDOS (R fi 5 =% EE H ) , KCNA4

(K BT HE#E A4) , GRINL (A E B ZIRRTA) ,

H7 BEREMEMIFER

GRIN2A,GNAIT (IR EZHME G ) , GNAQ, Fig. 7 The result of subcellular localization of the protein
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B8 LLS-HTR2A AH.OHIRMEXRE
Fig. 8 The relationship map of 5-HTR2A

CAV1: Caveolin-1 (178 aa)

This is the confidence view. Stronger associations are represented by thicker lines.

PSD95 ; Postsynaptic density protein 95 (PSD-95)

JAK2 ; Tyrosine-protein kinase JAK2 (EC 2.7.1.112) (Janus kinase 2) (JAK-2) (1132 aa)
GNA11; Guanine nucleotide-binding protein G(y) , alpha subunit ( Alpha-11) (359 aa)
GNAQ: Guanine nucleotide-binding protein G(q) , alpha subunit (359 aa)

BDNF; Brain — derived neurotrophic factor precursor ( BDNF) (255 aa)

FOS: Proto-oncogene protein c-fos ( Cellular oncogene fos)
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