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i ZE:BEWN RTAFARES S ARERZBZAGCHTDARZIAN S THEFXEZ, HiE AT RBRXEAFTAF
ABBSREEATASE . RESCABSEEZY 8ATARA ML FErABFAEXFE, B ARGHHELY
(PCROFRABRABERKESERFT . ML S-HITAABBH TR 3 &M G-HTTLPR)5-HTT A A% = A& F % &K (5
HTTVNTR) 5 g F R EZ W 65 FlFF X R, 3475 T 2R 2 69 £ 4R 2 A8 33 e (HHRRO 547 & % 81 R - # (TDT) 547 .
ER X FAFBFHMYG S-HTTLPR.S-HTTVNTR A B A R F A AR EFG ERSF IR £ F3H R 4% F &L (P>0.05),
HHRR 54 4R 27 & 445 E st ey 5-HTTLPR.5-HTTVNTR A B M & £ F ¥ A%t £ &L (P>0.05), %5454
B TDT At 22 ® 86 AR E2 2 HA 54 B 8IANEEFRXFMUNANSHITTLPR.5-HTTVNTR ¢ % it ,5-HTTLPR . 5-
HTTVNTR 5 B # R &R R AEEHRFH(P>0.05), £ 5HTT AR 2 A 5S4 EBE R 4 AP FRA 47 2R A
SN EZFHRAEFFEL(P>0.05)  BTFAFAEEFEZX 2 A EBRGERERALEEE L9 Rfr, &g 5-HTT
EARFZAFARENEIRALLRA,
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Research of linkage disequilibrium between suicide attempts and 5-hydroxytryptamine transporter gene”
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Center,First Af filiated Hospital ,Chongqing Medical University ,Chongqging 400016 ,China)

Abstract: Objective To discuss the molecular genetics correlation between suicide attempts and 5-hydroxytryptamine trans-

porter(5-HTT) gene. Methods

object. Cubital venous blood were collected from 258 members in 86 nuclear families,and they were divided into patient group and

Nuclear family with suicide attempts of Han nationality in Chongqing area was served as research

parents goup. Polymerase chain reaction(PCR) and restriction fragment length polymorphism method were employed to study the
molecular genetics correlation between serotonin-transporter-linked polymorphic region(5-HTTLPR) or serotonin transporter gene
2 VNTR polymorphism(5-HTTVNTR) and suicide attempts,and haplotype-based haplotype relative risk(HHRR) and transmis-
Differences of overall distribution of 5-HTTLPR,5-HTTVNTR

polymorphism genotype and allele frequencies between parents goup and patient group showed no statistically significant (P>

sion disequilibrium test(TDT) analysis were conducted. Results

0.05). HHRR analysis demonstrated that there was no statistically significant difference in allele frequencies of 5-HTTLPR and 5-
HTTVNTR between patient group and the virtual control group(P>>0. 05). Multi-allele TDT statistical analysis showed that there
were 54 and 89 heterozygous parents from 86 nuclear families were recruited to conduct 5-HTTLPR and 5-HTTVNTR analysis,
respectively. Both 5-HTTLPR and 5-HTTVNTR showed no linkage disequilibrium with suicide attempts(P>0. 05). Analyzing 4
haplotypes composed of 2 polymorphic sites of 5-HTT gene showed no statistically significant difference among them(P>0. 05),
suggesting that biased transmission did not exist in patients with suicide attempts and haplotypes composed of these 2 polymorphic
5-HTT gene is not a major gene involving suicide attempts.

sites. Conclusion
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¥ WHO Zit, 2Bk B R4 14. 5/100 000 £ 47, il
W B 5% R E AR AR A 25 7 ASETF H AR IR 2 200 7 A
BAKRE" ., BREENE R —A ™ E AL AN
W, BHAMAERTIRERE RS HRRZENA R T HIEA
19 5-F% i (5-hydroxytryptamine, 5-HT) Ty g 5 T [, H ix fi
AL E R E S B RORE R R G . H Ik, A A R e
P EZNE 5-HT W4 8 R 06 A K08 5 A0 6 1 g k%2
ML I bk #5 L 0  & BR ¥4 b B (tryptophan hydroxylase,
TPH) 3 A . 5-HT #3% {& (5-HT transporter, 5-HTT) % [H &
R SA AR N 4, 4K 5-HTT BN N B 4 K %% K i
FEY— A 1]

* BEGIUH R LA RFIEH (07-2-049) . &

HErE s X 5-HTT 1t 4ot 5s ERE PR3 7/
BN TR S IR 2 A T T I P A M G HGE . A ST
MR S-HTT BN B AT HZ B W 85k, B 28 Kk 8
& HARAT R BB R L 33X R RO A B PR A L R R AR
1 1) 9 — 3 4%, I 76 R W PR W e 4k 2k B k™, A G
B RAT N R i G AR R I E AR R B E M RE A B AR
N B B 3 L HED [ RAT AR SR AR T
AT o 1 22 D5 AT R AR AE 25 5 B L, AR SR R AT T DU N BE
ARXRARZEES 5-HTT 3 W g3 sh 7 X £ &1 (serotonin-trans-
porter-linked polymorphic region, 5-HTTLPR).5-HTT 3
NS T 24 (serotonin transporter gene 2 VNTR poly-
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morphism,5-HTTVNTR) [ 4 5¢ #4058 DL B A% 0 K R 1 1%
AP AT AR S-HTT BEH 5 B RKR BT A RER.

1 #ERE5HEE

L1 %R FFRRX 4 2007 48 1 H 2 2008 4 3 H{EH
PRI R R 2% i I 88— I B o0 B DA o fE B R S 2 Rk iz
B A AR B S A2 ARk IR 86 AN TUBR L L K &
258 N W H 2 i B 4 M A B - [ 4 86 ], o 5 38
B, 2 48 il s AE WY 16~45 %, -1 (32. 611, 8) % ; ALk 4 172
Bl MABRE : (DEWRART 15 25 (OF BHARZEFT N (3
BHEZRBTMEG KR (D ABSINABS, I % 2 1510 A 1H
FEH. ARKRZBEEX W EHLERE O WA ARERILT M
L5 )R AR F O RARBE TS M A R ARG E & A 55 .
S JH 36 [ [ 7 R A T2 B 9% 43 8t A% 2 W 9 % g ] 45 (fam-
ily interview for genetic studies, FIGS) H 9% & & I & £ (L 5
Hox N B ERL P R AR R AU R AR R BR AR T
055 I 25 G0 i T EL L 4n b 5 [l 0% 00 B2 B b 5t 0 B8 S ALY
KT ALO BB H AN R0 g R A R R KRB R
R AR K DSM-TV-TR 4l T BRI IR & 20 A (structured
clinical interview for DSM-IV-TR axis 1 disorders-patient,
SCID-1/P) J* s 746 85 o Ht 2 4% e ik 7™ s 15 1 15 11 10 7 4F W KG
PR DB E .

1.2 S

1.2.1 E:[H40 DNA (il % REV RN G # ki 5 mL,
0. 2% & — DY Z #i# (ethylene diamine tetraacetic acid,
EDTA) 41 &t . 7 Mm-S 07 i i 2 L I 240 DNA,

1.2.2 5% 5-HTTLPRH1 5-HTTVNTR 5|3 %% ik
(7], FwEsI 48 HR.5-GGC GTT GCC GCT CTG AAT
GC-3';5'-GTC AGT ATC ACA GGC TGC GAG-3', el
5 -GAG GAC TGA GCT GGA CAA CC AC-3';5'-
TGT TCC TAG TCT TAC GCC AGTG-3', B1¥h FigAY
TREEARBRAR G K. BAHEHE Y (polymerase chain re-
action, PCROP" i M & 7F B A W) TR AR E R A A
Pt

1.2.3 PCR i PCR Jzh g4k 50 yL,ﬁﬁ 50~100 ng %t
41 DNA .10 pmoL 5[4 .1U TaTaRa Ex Taq i} .10 X Ex Taq
Fh i (A& Mg® ). 2.5 mmol/LL dNTPs, 1. 5 mmol/L
MgCL , MWK #h 72 & 50 pL. 5-HTTLPR Z 2447 5 PCR
&k 95 CHiZEPE 4 min, 94 C 28 30 5,56 CiB k 30
$;72 ‘CHEA 1 min. 35 MEFH; &G 72 "CIE M 10 min, 5-
HTTVNTR PCR W 54K 94 ‘CHASPE 4 min, 94 CAS 4 1
min, 61 CiE K 1 min,72 ‘CHEM 1 min, Ik 35 DMEF; f|)a 72
CHEAH 10 min, ¥ PCR =45 T 2% B00% 85 5 I b 3k 43 59
DAVR 2 B G 8 55 A0 45 DXl AR 4 7 B AR v LA & R
By Ko

1.3 5-HTT R ZE N AR HHRR 208 R HHRR
KRR 86 AN K R IBEAT 43 BT o FF B E ACBE1g 4 A 55 L R &)
Y NPTAAG B RIR T ) 2 AN SRS R AL, B R
I R s R AR 2 T i 2 A SR S TR O B BRIV DX 1R
21 R 5 THE AR LR SN IR R R R R L i T 2 R B
PRS0 s IS X XURS

L4 GEil2Eab 3 ifE % YRR A Spielman %65 1 44 3 R
S5 6 B8 (transmission disequilibrium test, TDT) , iz ] Gene-
hunter2. 1T BF3EAT 43 1 » — MR BE8ER ] SPSS13. 0 4t i1 8 4
HEAT 4347 o - 50 R AU () 5 A AU A % & B B (haplotype-based
haplotype relative risk, HHRR) 23 #72R I y* 46 B, % 2 D5 750 4t
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R A % R H Hardy-Weinberg “F- i #5450, LI P<C0. 05

HERARIEE L.
2 # R

2.1 5-HTTLPR 5 5-HTTVNTR #) Hardy-Weinberg -
MW & BRI B 86 /N A% 0 5K AR 1 SR 2H A 2 A 1 e
A3 FJa , HL kR AU 0 5% {H A 2R {6 1Y) Hardy-Weinberg V- i ¥y
FE RS- HTTLPR (i si B4 y* = 2. 496, P=0. 114; &
HH P =1.275,P=0.259, 5-HTTVNTR fi 5RXHH y* =
1.626,P=0.202; RH A y* =2.415,P=0.120, BRHEHKR
BR2H 05 612 A 1 SRR IR SR L2 C R
2.2 5-HTTLPR 5 5-HTTVNTR 3t PR %I F0 45 o7 5k B 9
il
2.2.1 5-HTTLPR JEHEBIASE B FH B A0 gk 1
UL, 5-HTTLPR S B: 41 AR 5 21k PR 70 R0 45 o7 56 PR 430 4 119 A
oM ZER BTG ¥ B X (y =0.088, P=0.767;y" =
2.670,P=0.263),

1 5-HTTLPR $H5ARXBAERAB RSN

HEEAENHIn(%0)]

- FEHE AV O SN HE AL %)
A "L s ss L S

Bl 86 6(7.0)  26(30.2) 54(62.8) 38(22. 1) 134(77.9)
ACBEEH 172 13(7.6) 54(31.4) 105(61.0) 80(23.3)  264(76.7)

2.2.2 5-HTTVNTR A MRS LR AR A HEE 2
AL AR R 4L 5-HTTVNTR 2 [ 125 (37 3 B3 %
W RS A 25 B R G2 L (3" =0. 939, P=0.330;y" =
4.892,P=0.087),
%£2 S-HTTVNIR 8FZARRXRBAEABMRE M
ERMESHLa(%)]

| HE P RURRC O3 S Lk PR3 B OB B80
20 5 n

10/10 10/12 12/12 10 12
HF 86 13(15.1) 32(37.2) 41(47.7)  58(33.7) 114(66.3)

B 1720 21(12.2)  89(51.7) 62(36.0)  131(38.1) 213(61.9)

2.3 5-HTTLPR 5 5-HTTLPR {i 5ty HHRR 4> #7
2.3.1 5-HTTLPR {4 HHRR 43 4F MRIEFE 3 mE 4 5
HTTLPR fi g3 A FE D B AR 3B1E DL, 3% * = 2N(W X Z— XX
Y2/ (WAX) (WY (X+2)(Y+2) I8, B4 5 i v -
HZ W) 5-HTTLPR L M R R LG # R L (=
0.260,P=>0.05),

% 3 5-HTTLPR {48 HHRR £ #t

S L R
e it
S L
1435 134(W) 38(X) 172
N 130(Y) 42(2) 172
it 264 (N) 80 (N) 344
2.3.2 5-HTTVNTR fi iy HHRR 447 #iEFE 4 B H4A

5-HTTVNTR {if 5, % fi 3 P A i 15 00 - % o = 2N(W X Z-X
XY)?/(WAX)(WAY) (X+2) (Y+2) 15 4 5 i %
ML Z [0 9 5-HTTVNTR A7 g 5 DRI AR 22 5 D048 31 38 3L
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(/' =2.770,P>>0.05),
%4 5 HTTVNTR &M AR HHRR 447

T TS IR B
P iy &t
10 12
1t i 58(W) 114(X) 172
EN3d 73(Y) 99(2) 172
At 131(N) 213(N) 344

2.4 5-HTTLPR 5 5-HTTLPR {ii 51 TDT 234 HH#EAL
B SE B A B F L AR O L 7E 86 MR A H i T TDT
M,

2.4.1 5-HTTLPR fi 51 TDT 43 #r 5-HTTLPR fi &5 1
ZHH TDT Gl 45 R W3k 5. ZEWIER 86 MR R ik 54
NG F BN AAT 53 0338 T 33 A S SE A 5L K Al
20 LEEMERGRR T L. % y= (b—o)*/(b+oift &
F1 Monte Carlo i E 75 1 000 IREE R IEJF A K P {H. ¥R
5-HTTLPR {55 H A K% Z B R FF 48 5 YA 5 (=
2.670,P>>0.05)

x5 5-HTTLPR {ii & #) TDT 4> #7

S fé ik At %
S 33(b) 21(0)
L 21(e) 33(b) "

*:P>0.05,5 S IEH L.

2.4.2 5-HTTVNTR fii i # TDT 43 #f 5-HTTVNTR fi
R ZHEH TDT GEih 45 R L3 6. fECE I 86 A5 & hdk
A 89 NI4T FACREN AT HT ABAT] 53 545 38 T 38 4> 10 FE L
FEPIA 51 A 12 A B T 4. = (b— o)/ (bt
) FIZ Monte Carlo JEEEE 1 000 IR E ZALIEF W& R P
{878 S-S HTTVNTR {7615 A 4% R % Z ) A A7 78 3% 84 7
# (3 =1. 900, P>>0.05),
%6 5 HTTVNTR {Z&# TDT 447

B3 1t % AL %
10 38(b) 51Ce)
12 51(Ce) 38(b)

" P>0.05,5 10 %y LB LEL

2.5 S-HTT HHEEN RGN RAER S S-HTT JHH M
PIAS 22 25k O 5 L A 45 B 4 A R pR Y, LR 7 AR B fR R
S12 WA 31 ME S T & .22 MR () =1.530, P>
0.05), S10 Hif 24 L. 37 DR AL B (y° =2. 770, P>
0.05), L12 g5 13 P&, 17 4> K A& i (y = 0. 530, P>
0.05), L10 4 2 ek, 4 D KLk (y° =0. 670, P>
0.05), $&/R HARZBH FX 2 MLAIB B 4 F i A7 1Yy

AAFTEAL 1 B A i £

R7T  SHITERZMRAGHREIN T
VRS RE R S it At i Y
si2 31 22 1.530
S10 24 37 2.770
L12 13 17 0.530
L10 2 4 0. 670
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3 9 it

AR RS H T S HTT A S ARMT AN LR,
5-HTT nl i J& B R 47 i — A 2 4 2F SRk . Anguelova
SR 5-HTT fE A Pl R 5 A & 5 BURIR R M/ (o,
1994 4 Ramamoorthy 2513 e 7 5-HTT W, AKX 5-HTT
FEFENMTF 17911, 1~ql2GEFE bR &R SLC6AD) 5 D17S98 &
WAHAR W5 37.8 kb, 14 ANAM BT ALK 4 B9 R K 4
630 A IEMRAL K, BT &AM 5-HTT £ 3 M. E4b
Xt 5-HTT W38t 1% 2= f 55 £ B % p £ 5-HTTLPR 1 5-
HTTVNTR (W3 H 28 )7, B N A % % 5-HT2A 32k
HEHEZEZMS ART R, UK 5-HT2A Z{EIEHE A-1438G £
BESREMERBRE B R REMN RIS TP, M 5-
HTT 35 B K IE 156 RIS HRGE .

5-HTTLPR I ANEM R KERA NG LR
WMAEY EENIER. BEWS-HTT W% EmEt S5k,
KRB LSRGt b A BEYST i 2.5 £ H LA S/L Bk
S/SHMNAEF 5 A L/L 5B E L, [ 1Yk B 410 i 5-
HTT SR P55/ A RKESE . W 5-HT &4z
HFORE TR 2 fih 1R B A 5-HIT (9 [l W R L L/ L PR R 311 L 5-
HTTLPR 7] 30 8 5% mi 56 R 19 7 LG 4E A0 5-HTT & (3 1 2
AET 52 M 5-HT B [l g i 22, i 5-HT RGEHREA ], “S” 45
LM R 5-HTT SE B B % S F1 5-HTT & [ £k,
T 5-HT Ay w0 e R b

5-HTTVNTR {78 17 bp WA A H R K EE 2 5%,
%F 5-HTTVNTR W Ii6E, B AT A 4314, A 55 SR
5-HTTVNTR wJBEAE Y 5-HTT & [ £k 7 ik % — &
YER %P I BE K /INAT R RE 5- HTT 5 (R il 5 3% -
3.1 5-HTTLPR F1 5-HTTVNTR {1t K 75 1 58 B 45 2% 1) 43
B ARRAHE SRR B A R TR . A WF 58 i PCR AR BoR
S 8PS IX B SO ABE L FE 5-HTTLPR fif AL 338
2 AN FE L FI“S” R LLLLS & SS 3 Fh AL H B, 528
bp F B R L”,484 bp Fr BE A “S”, I R KB SCHRRE Y LT
(528 bp) Z A 3 77, 3% Al B8 5 BURE AR TR A 56 . A BF 9T 45 R
BoRL.L/L PG 7.0%,L/S BB 4 30.2%,S/S K #
b7 62, 8%, L 25 fi i P A 2y 22, 1%, S &5 o ik X 284 4% 2 Ny
77.9% 5 N R S WY ST G B AR — B, Al WL
R 22 25 Pk AT R A7 FE BT A R N M sk 25

AR5 FE 5S-HTTVNTR v g W ALY 3G 1 2 4> 55 {3k
A :10 repeat(fAjF 10) 5 12 repeat (fAjFR 12) 25 v FL K . 4 i 3
FRELP A 10/10.10/12.12/12,267 bp B Bf 10 repeat,301 bp
4 12 repeat, RERIMIRIBH 9 repeat & 47 3L FY . VEFH N
9 repeat J& ANHE AR A B 7R BURE B 1 1% B0 R TT RE L
BREF], AROFIEEE R ER.10/10 R R 5 15.1%,10/12 %
AL 37, 2%, 12/12 JEH B 47, 7% .10 2547 36 R R H
33.7% .12 SR B BN 66. 3%, 5 [ Py 3 WY 4500 4 1 St
AR—, TS E SRk A R IR A R SR
AL A Fh 22 5 3

ARG R B R B EHAMLEHN 5-HTTLPR 5 5-
HTTVNTR i gi L R A AL R AR R L W22 57, 5 E N
WaE—g Y, W S-HTT 2R £ 81k ] e 5 A Bl & b 5k
W 2204 % .
3.2 5-HTTLPR f1 5-HTTVNTR 5 [ 3 4 % # # 0 & 8N
AT AR O R RO FE S ke T s
B SOR N XS AR ST 45 R . i KRR AERM X, A
13 3l A X 4 /N, B B 1 3 4% R . HHRR A 56 25
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REREHEHS B EEZ AW 5-HTTLPR 7 &5 1 5-
HTTVNTR {7 S FSR B e = B, TDT £ 36t #2 %
5-HTTLPR {5 i fl 5-HTTVNTR i i 5 B X KX ZE R FH A
TR BN P

TEWE AR % B DR M X 3 R R 15 5 IE # O BRI 5E ok &
P 5-HTTLPR 1 5-HTTVNTR PR 2 Z 5 H
FARFAT B, Hranilovie 25707 % 70 % #3495 SR 46T
5E#ST BT & 5-HTTVNTR 3[R 5 25 (37 35 5 45 %
5 A R ToBEZ 58K . De Luca 25 % [ 2% A 3% (4 % IR BF 7T o
KEM B R, Russ FEI MR EH AR Y 5-HTT i
FASE. HAETAIEESE Y B8 5-HTTVNTR 3 H 8 %47 2
WOR 5 | AT ik Z R,

AWFRIB K 5-HTTLPR #1 5-HTTVNT 4 A1y 4 43
KRB R AF e E R . i T Ay BR 1, RS T 2 A
M ZAME AR 4 AN RERTRRERI S B R RZE LB,
{H X AN REHEBRAE 2 407 A4 A 19 B R & A e BB G TG
AWFE R DL Z N 5Lk i % RIS 05 3 B ar R e T RS
20 5 ACBE A ) BE R )0, HEBR T3 AR T IO — Bk i
IR PR 25 R R 250 oy 2 B4
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