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PCR-SSCP Analysis on the Partial Sequence of Candidate Receptor Gene 5-HT of Temperament in Mongolian Horse

SIQIN Gao-wa et al  (College of Animal Science and Animal Medicine, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia
010018 )

Abstract [ Objective ] The purpose was to research the correlation between the receptor gene 5-HT in horse and its temperament and charac-
ters so as to provide a theoretical basis for the identification, reasonable utilization and cultivar improvement of excellent horses. [ Method ]
Sixty Mongolian horses were selected out through questionnaire survey at first, then their blood samples were collected and the relative DNAs
were extracted from the blood samples and the primers were designed for PCR and PCR-SSCP analyses. Finally, the comprehensive evaluation
and statistical analysis were performed on the temperament of each Mongolian horse through combining questionnaire results with relative gene
polymorphism. [ Result ] The horses with BB genotype of HTR1b gene were obviously friendly to human and had obvious collaboration, gentle-
ness, patience and gregariousness and that with AB genotype of HTR1b gene had obvious curious behavior, vigilance and inflammability.
A1316G in gene HTR1b was related to the curious behavior, vigilance and inflammability of horse. Among the 5 genotypes of upstream gene of
HTR1a, the horses with AB or CC genotypes were more friendly than that with AA, BB or BC genotypes and the horses with CC genotype was
extremely significant in vigilance survey. It was shown that CC genotype G735C may be related to the vigilance of horse. Among the 3 geno-

types of downstream gene of HTR1a, the horses with BB or AB genotypes were more friendly than that with BC genotype and the horses with
BC genotype got highest scores in curious behavior. It was shown that BC genotypes G1461 A and T1472C may be related to the curious behav-
tor_of horse. [ Conclusion ] The different genotypes had very great influences on the temperaments of horses, such as friendliness, curious be-
haviorand inflammability.
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Table 1

FIF/RM/A ] DNA Marker
) (TAKARA)

Primer sequences, length and position

X Amplification Fragment
position  size //bp

ElL7)z2)

Primer
sequence

Locus

HTR1b 1077 - 1385 309 IE |n] 5| #¥: 5’ ATCTGAACTCCCTCAT-
CAACCC 3’
K i 8 ¥: 5 TGGGCAAGGAGGCTC-
TATCT 3’
HTRla 483 - 914 432 IEREB|Y: 5'GCTCGTTGGCTTCCTC 3’
(k) RIAS#¥: 5'GGCAGGTGCTCTTTGG 3’
HTRla 1176 - 1499 323 IEMm5[#: 5'TCTGCTCAACCCTGTCAT 3’
(FIg) RIE[¥Y: 5'CCAAGGTCGCTTCTCAC 3’
1.2.4 PCR¥#. PCR IR ZR BTN 20 wl, fAUFE 2 x

TAQ PCR MASTERMIX 13.0 pl, F F¥WE[#%& 1.0 ul (10
pmol/wl) , DNA #8545 1. 0 ! (100 ng/wl) »ddH,0 4.0 wl. PCR
BN A 94 CHZEYE 5 min, R )5 HEAPEIF &4 30 MG
3,72 CIEM 10 min, 4 CLRFEE. SRMEHWEEXFIE
FBKIBEEWAR (HTR1b 59.4 °C, HTR1a (_L3§)56.3 C,
HTR1a (F)56.7 °C).

1.3 PCR-SSCP & KSR SR 5-HT FHF5H]
60 MEESBEAT 12% (8% ) HYAEAR SR Y 5 BE R B8 Fc v K - L
2 ul PCR =4, A 8 wl LA (98% KB FH B . 10
mM EDTA (pH 8.0) .0. 025% —H 38 FF.0. 025% JRE 5 ) .

1.4 S&FHRISGEHSHT BREENSAESERSHEX
HEREZRESNE S M ELSE DTS, I
¥ 8 MR EL A 2 28, B EVH 3 MR A —28, BR
ZH AR, A.C.D.F.G HIIARKE K" . FH
SPSS13. 0 BAEHATGEI53HT -

2 ZREHW

2.1 IMi%EEZADNA &N HE 1AL AR B
- A5 BEURFRIR 60 MR EF 4 DNA &4 75
B, I BIS  FH A e S I EK .

2.2 PCR¥yEEE

2.2.1 HTR1b B PCR 4558, 60 ke RmdEfT T 3%,
PCR =414 1% B BEMEGERS B Tkl (B 2 7 1 ~ 10 HE I
BBt M 25 DL2000 Marker) $g7%, PCR 3384583 1 4% 400 bp
EAWIZA 5T PCR 7249 309 bp FA—3.
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Fig.1 Result of horse genomic DN ctrophoresis

250 b
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Fig.2 Electrophoresis pattern of PCR products of horse HTR1b

gene
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Fig.3 The pattern of PCR products of horse HTR1a upstream

gene by 1% agarose gel electrophoresis

2.2.3 HTRla (F¥E)PCR P55 R, HE 4 7] I, HTR1a
(Fi) PCR 3728 K /IVEE 250 ~ 500 bp, S5 323 bp
FEYIR/NEA—F.

2.3 PCR-SSCP 4#f
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2.3.2 G HTRla (W) EFE. SSCP AHrEER (B 6) B,
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Fig.4 The pattern of PCR products of horse HTRla down-

stream gene by 1% agarose gel electrophoresis
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Fig.5 The monitoring results of the amplification products of HTR1b gene in horse types by PCR-SSCP
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Fig.6 The monitoring results of the amplification products of
HTR1a upstream gene in horse types by PCR-SSCP
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Fig.7 The monitoring results of the amplification products of
HTRla downstream gene in different horse types by
PCR-SSCP
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(B) EFME: (E)  Sp3shk (H) S EEERE (LE 11).

5 HTR1a ( Eiff) BEE I LR
2.5.2.2

The sequence alignment of HTR1a (upstream) gene in horse

= 9

Iy HTR1b BER S PRI (c £5). HE3

AT, AB BIFE B.E.H 287048 BB AR EWER (P <
0.05),BB EIZE A.C.D.F. G REHE H5 AB HFLAEE
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37 %21 38 e FHEE BEFDMEGEAR S-HT 24K 5 5514 PCR-SSCP 447 9897
1220 1z M 1230 1250 1260 1Z70 1zew
tA CATTTAAMGAAGATCCTCAMDTGCAAMGTTCTOCCOCCOATOATGATAAAGGAGTAGE M
o | CATTTAAGAAGATCCTCAAGTOCAAGTTCTOCCGCCOATOATGATAALAGGAGTAGE B
HF | CATTTAAGAAGATCCTCAAGTGCAAGTTCTECCOCCOATOATGATAAAGGAGTAGE AR
T A CATTTAAMGAAGATECEC T CAMGTECALGT TCTECCCCCGATOATOATALAGOAGTACGE R
LT ET AT AT A A CE T TG TAET T T TET TET T TETCAGETGETCCACCEGEGGETTECMGAEETCG
I F. ] 13w 1340 L3540 1350 L1370 L300
tTCTATGATAMCTTEC TACTTTTCT TGT T TCTCAGCTGECTLECACCCGREGHETTCCAGACETCR M
CTCTATGATAACTTGC TACTTTTCTTGTITTIECTCAG GCTCCACCCGCGOHETTCCAGACETC R BR
A TCTATRATAAMC TTGCTACT T T T CTTGTTTC TCAGCTRCTCCACCCOCOGETTCCAGACETC R AR
t T T AT R AT AAMC T TR TACT T T TCT TOT TTETCAGRCTRCTCCACCCRCOGETTOCAGARCTCRF I
LU COCTCTO U CAAMDAGUCCCCADCCUCUUERCUUOAGOUCCTOROGAMATTECECORRTE
20 19 (BRI 1450 1450 1470 L4bn
\GEGCGCTCTGGOGLAAAGAGBCECCAGCLRCGOGRCGGOAMGLGCLTEBOARATTECCCCGEETE W
iGEGC GO TCTO GG CAAMAGAGECECCCAGCCG GGG GHOAGGECCTGEGARATTECCCCGEGTE Y
VGO GC G TETO GG CAAABAGHECECCAGCCOC UGG GOOAGGOCCTOROAAAMTTCECCREETE AR
tGERCOCTCTOOUCALADAGOCECCAGICOC OGO CooOADOJccTosoanaTEcccocenoTe W
NI Y Y Y Y EYEYY T Yy Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y I Y Y Y Y Y Y Y Y Y Y Yy vy yy VW W
E10 3 HTRla (i) EEFEFIRE
Fig.10  The sequence alignment of HTR1a (downstream)gene in horse
£2 LO5-HTZEEEERMERRESM
Table 2  Genotype and allele frequency distribution of 5-HT gene
S.HTR FFEEIFZR Genotype frequency S EEPISHZR Allele frequency X8
AA BB cC AB AC BC A B C X* value
HTR1a % HTR1aupstream 0.7243 0.1270 0.053 0.0320 0 0.085 0.765 0.175 0.060 55.060
HTR1a F{# HTR1adownstream 0 0.6338 0 0.3219 0 0.053 0.160  0.815 0.025 2.983
HTR1b 0 0.9557 O 0.053 0 0 0.025 0.975 0 0.039

B didf =2,%3 05 =5.99.x3 o, =9.21;d:df =5,x3 o5 = 11.071.x3 o, =9.236.
Note:d:df =2,x3 45 =5.99+x3 o1 =9.215d:df =5,x3 o5 =11.071.x3 o, =9.236.
%3 5 HIRID BEERDHRERAXEIH
Table 3  The correlation analysis on the character types of equine

HTR1b gene and genotypes

e vl AB ZHKE A (v +5) BB FFE& (x +5)
Character type AB genotype BB genotype
A 1.070 +0.090 1.938 £0.172*
B 2.703 £0.300° 2.280 +0.412 )y i
c 1,303 £0.139 2.037 £0.520° i R ANE U
D 1.036 +0. 085 2.037 +0.520" ; s—BERE B penorype

. ] i i i i i i i
E 3.070 £0.250 2.205 +0.427 4 B v I E F L i
F 1.266 +0. 140 1.678 £0.178*
G 1.236 +0. 143 1.980 +0.178* 11 5 HTR1 ERHFARERRERLRNER
H . +0. * 2.165 +0.473

2.603 +£0.261 = Fig.11 Effects of different genotypes on the character types in
B % P<0.05.

horse HTR1b gene
Note: * P <0.05.

£4 5 HTRla FiFERERBEREREIES

Table 4 The correlation analysis on the character types of equine HTR1a upstream gene and genotypes

e eyl AA EFAY (v x5) BB BEFE (x+s) AB ZHFA (v £5) CC ZR A (x £5) BC HF A (x +5)
Character type AA genotype BB genotype AB genotype CC _genotype BC genotype
A 1.780 +0.162 2.019 +0.503 3.566 £0.000 * 3.566 +0.000 1.706 +0.502
B 2.383 +0.137" 2.290 +0.419* 0.616 +0.050 0.667 +0. 000 2.566 +0.576°
C 1.882 +0.142 2.119 +0.549 3.416 £0.450 " 3.800 +0.050 " 1.940 +0.547
D 1.916 £0.171 1.919 +£0.525 3.483 £0.317" 3.866 +0.039 " 1.720 £0.511
E 2.270 +0.131° 2.295 +0.430° 0.816 +0. 150 3.933+£0.029*"° 2.126 +0.123*
F 1.550 0. 145 1.576 +0.492 3.416 £0.317**° 3.733+0.081" " 1.626 +0.560
G 1.785 0. 150 2.028 +0.453 3.866 £0.000"* 3.800+0.050"* 2.066 +0.416
H 2.330 £0.141" 1.952 £0.448 * 0.616 +0. 050 0.666 +0. 000 2.126 £0.448*

HE: % P<0.05, % % P<0.01.
Note: ¥ P <0.05, % % P<0.01.

BEERFEE(P<0.05.P <0.01); CC BEFELE EMHIEIE  2.5.2.3 5 HTRla FREEFESHMEEIAELE: (c+5). B
R EE(P<0.01) (JLE 12). #5450, BC EEHEAE B.E.H R ABFEREE (P <
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0.05.),BB.AB ZFAEZE A.C.D.F.C HigAEFTEZREE

mlali[m]
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IFR R T R

FEEREEE

horse HTR1a upstream gene

5 L HTRla THEEERZ MR IR

M perotype
BB ety
\B porotlype
0 proivpe
£ B porolype

Table 5 The correlation analysis on the character types of equine
HTR1a downstream gene and genotypes
ezl BB ZREAY (x £5) BCEREE (x+s) ABZEFF (x+5)

Character types

BB genotypes

BC genotypes

AB genotypes

T " E g0 0O W=

1.952 +0.153°

2.262 £0.436

1.920 +0.467°
1.916 £0.467*

2.248 £0.290

1.627 £0.176*
1.918 £0.458 *

0.970 £0.285

3.110 £0.251**

1.603 £0.269
1.603 +0.305

2.636 £0.244*

0.933 £0.283
1.170 £0.285

1.925+0.182°

2.255 +0.158

2.224 +0.167°*
2.190 +0.187*

2.186 +£0. 151

1.833£0.167 "
2.115 +£0.162°

=

kY

3 Zig5iH
St Ry

Wk REAEERA L)
S AR S, AT
FEHEANREE. PCR-SSCP IH
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