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Polymorphism of OR2AP1 gene in goats and its association with body size traits
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GUO Yongqing, SUN Baoli, LIU Dewu, LI Yaokun”
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Abstract; The aim of this study was to obtain one or more molecular selection markers and accelerate the process of goat selection and
breeding with good growth performance and high meat production efficiency. Healthy adult ewes were selected for body size measurement and
blood sample collection, the polymorphisms of OR2AP1 gene were detected by amplification of OR2AP1 gene, DNA sequencing and PCR—
RFLP, the corresponding restriction enzymes were found by SnapGene software, and the unit point effect model constructed by IBM SPSS
Statistics 26 was used to statistically analyze the goat sites to study the association between OR2AP1 gene polymorphisms and body size traits.
The results showed that there were eight SNPs in the OR2AP1 gene: g. 94G>A, g. 115G>A, g. 322C>T, g. 349C>T, g.357C>T, g. 365T>
C, g 627G>A and g 909C>T. The loci affecting body height, body length and body oblique length were g. 115G>A, g 627G>A, and
g. 627G>A | respectively; and the loci affecting chest circumference, hind leg circumference, and tube circumference were g. 115G>A | g. >
357C>T, g.357CT, and g. 627G>A, respectively; and g. 115G>A, g.357C>T, and g. 627G>A, respectively; and g. 115G>A, g. 357C>
T, g 365C>T, respectively. The linkage disequilibrium analysis showed that the haplotype of the best combination of body size traits affecting
goat were g. 357C>T and g. 365T>C. CCCT, TTTT; and g. 115G>A and g. 357C>T. AATT, GATT. The best combination haplotype of body
height were CCCT and AATT, and the best combination haplotype of body length, chest circumference and jiri width were GATT, AATT and
TTTT, respectively. In conclusion, g. 115G>A, g. 357C>T, and g. 365C>T and g. 627G>A could be used as molecular markers for improved
goat body size traits, while CCCT, TTTT (g. 357C>T and g. 365T>C), AATT and GATT (g. 115G>A and g. 357C>T) were the dominant
haplotype for breeding goats with excellent body size traits.
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OR RHNET ¢ mAMBPZ ARG, KRk
BB H PR, TERFLaiY I A OR F Rt R4
MADIEDN 2 BN B R 3% ~ 5% Y, R
HIWFFE AR OR LR 23R F IR0 I 7 i ph 8 o0 3R
i, MRS b 42U A OR 3 R i 37
SRAK G B il & R PRIAMEES I A= cAMP, AT
FEFRPRAZ AT PR 4% 2 3 1B T JF B Ca® F1 Na™ AL,
TR 2 et o vh o A SV E LA JTRHE 5 1% 18 2
R Rk R BAR S R AR IR R i) | 4n
AR O EN BT R sh i 52
UV RIEG A AR AR A ek, WS L BL, OR
BRI REGE P & S e IR WA B . R E |
REWHE, ERESRERE, WHENRERKE
AR EI R, X E S R MR
B, KEWFEB OR 3K S5 sh W dLik N &5
PG RL, BArHARR EMIREZ, HEE L
gzl ST & B, OR2APL 7E 0, 3 Al
6 T MILFETRKMN P REEALEER,
OR2AP1 Al RE7E L F MR AE K R B i 3] 14
BRI (HE T OR2APT LD 7E 1L 2E LA A K
KB AR E B A

ABFFE LA N I (TR AR LZ) )1 v B o
(PR CZ) MBFILILAE (AR NS) AilmxT 4,
WP B OR2AP1 JE[H, DNA ) #1 PCR-RFLP %3
W3 A OR2APT FEH 2840, BITH L2810
SOGERRMROCH M, IS8 AT E
bric, MPAERPERELF . P RACE R IL LT TAE

PR

1 #BERE

1.1 {ERMEFMAERE

LCIIESORER Y T RSV O N NR IS NIE R S
s, Mol WERE ., SRR, SR DL SRS A T
D, A RO S S R S S AR P A b )y, A
vt 1 o BRI T G 78 B A S0 SRR RS 3L 644 177,
Hrp ML 219 fr, N RILEE 344 iy, BFHOTLL
811y,

KBS R RME (PLEE) REWL
FHEEHIK I, BRI FERE S mL, HHUEEFNR
B0 BERA MRE AR M A8 AR A R B A K
UK HIRFE R ORAT , R ML T AE 438 58 1 4 1]
S E N -80 CIHRAT .
1.2 IM# DNA AJREX

AR AR A AL B4 47 R A &) TIANamp Genomic
DNA Kit i{5 & 7517 1L kE DNA $25¢, 1 NanoDrop 43
TR TR I AR i 1V BE FTAL B, 0D,/ 0Dy B L
E¥7E 1. 8~2. 0 [A], DNA FE& B DL 1% B iE b
BERC R UK AT RN, RS S A A Bl 9 9,
18, 18, 27 1~ DNA ¢ &, BEAFE S 205 H 11,5,
1.5, 6.0, 6.0, 4.0 pL, fHA 15 4~ DNA 1R,
AN DNA JRIBZY 100 pl., ‘B F-20 COKFRATRE
1.3 ST ERER

i@ 1t GenBank (http ://www.ncbi.nlm. nih. gov/ ) 3K
FREN A BESE R P 51, ffi ] Primer Premier 5. 0 %K
PEITB18, Bk BTN SRR R A R
ARG, BIYEKEEMER 1 R,

%=1 DNA RBtxiEERE PCR ¥ EEHSIMER

EIE7E4 7 SIS (5'—3") PR/ bp B KR EE/C
P18 F CCACTGGGCTGGGTCATATT
696 59.7
P18 R GTTCCCGAAGGGGCTCATAG
P19 F GACTATGAGCCCCTTCGGGA
592 60
P19 R AATTCAGGCGGAACTGCTTTTT
P19X1 F ACTCTCATGTTCAAACACAAAACTCATAGAGAAGG
101 58.7
P19X1 R ACGTGTAGGAGACAGTGACTAGCTC
P19X2 F TTTTCCACTTGTTCTTCCCACTTGATTGTCATTTC
229 58.7
P19X2 R ATTCTTTAAGACTCATGAGCTTCTA

1.4 PCR ¥ iERNF
PCR WM& &N 10 pL; DNA 1 pL, B FiFE5]
Y% 0.1 L, Tag DNA BATHS pL, ddH,03.8 L.

PCR W AR : 94 C TS 2 min; 94 CZAEVE 30 s,
e 1 IR K 30 s, 72 CHEfH 30 s, 335 PMER,
72 CHEMR 5 min, § 44 7= W 248 08 0 H TR I 5 4% O
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WERT N2 RN, 4% PCR =ik =4
KEEHBHEABRA ST
1.5 F5Itkxt % RFLP &l
FIFH DNAStar A1 5 58 505 3RA5 19 Tl y
HIHEAT B4, 4 Chromas B AF 54700 7 0 161 43
Br, 25607 R i f AL TR 2 A (SNP) , fiff
FH SnapGene {425 #0125 H K 1 SNP A7 550X 7 1) R
HPE I UIEE P A R A8 B T P O i 5 TR 2 3%
fLE M PCR 3 =Y AT B V), B DIIA &R 10 plL.
PCR R H1 pL, 10xbuffer 1 wL, BR&HE N 1) G
0.5U, 0.1% BSA, ddH,0 M7= 10 uL, TR
IRAE, BOA 37 CHyEIR B IR R T TR D), 4% M8
25 B P P D 56 B 45 1 B R L B I, T AR S U
KRR IR, A TR I FL DK AR I LA 5 SR oA
ANV IE SR R A
1.6 EPARFESH
FEFIAEA (linkage disequilibrium, LD), F§7E
SRR 38 2 e 2 AP DR A e A
[ st S BEFE — 4% e G A 1 A M %6 05 T BE ML HE B0 1% 3
R T R R B s A bR D e — R
H B B T A T H A S DR B LA 23 1 )
PRIREAR AR, —BH D (GEBIAR MR, D’
( PRSI R E) M7 (FERE) kIR
LD MFREE
D=P,,—P,Py,
K, P FREBRIEE R AB S%, P, PR
A, B IEAE
D’JEH Lewontin 211 /%, @i ArHEfL D (H15 2
D', D' T BRI E A S, & TR SRR
A HREEE, D ABUETEEE-1 5 1,
D
Dmax ’
X, D, FoRBISR K4 xHE,
min [P,P,~P,P,], D<0,
“|min [P,P,-P.P,], D>0,
L, P, PyFRIR a, b ORI,
2 DZ
“p.PPP,’
K, PP S WeSEA BRI AROCRRE , BB 0 21 1,
M D=0, F=00, FRESEIFHERE; 4
D'=1, =11, FREEBATHERES; NH7>
0.33, AIH S Z A7 A5 1 B A
1.7 BIEZiITSHH
fifi 1 Excel 2019 3115 OR2AP1 P 228547 55

D=

D

max

r

5L R B R RLR X, ZAE R A
(PIC) | ZiBJE (Ho), Z4A1E (He) HIA R
AL (Ne) Gt 280, I T B .
N IBM SPSS Statistics 26 4t 143 514 ( General
Linear Model, GLM) F2 ¥ Fi & #4 & (14 BA A3 5 3500 4
RN E A AT 51508, SR LSD 1 Dunnett’s
T3 BTSRRI 2 E g, SR OB R
2" Fn, P<0.05 AZEREE, P<0.01 A2 7MW
W Gt T AR
Yijk =u+G, T,

s Y W EIRMEHE, p WA, 6o
TUBERE, &, FIBEHLIR 22 R0

2 FHRE5HM

2.1 OR2AP1 E[F PCR ¥ 1% SNP 47 S
WiE 1R, % OR2AP1 R 514 P18, P19
HATYYE , 1%IF BEEEE IS F UK 25 R R W1 v By
KESHM R B3 H RO . 451 WoRTe
OR2AP1 FEH%E 94 bp (LAGRESIFHIES 1 A~ +1 fiit
B WhEE G—A EAE, 5115 bp KA G—A 5
E 85322 bp kb C—T 875, 55349 bp A& 2E C
—T A5, 55357 bp &b &4 C—HT 2848, 5 365 bp 4k
R T—C A5, 45 627 bp A KA G—A RAE, 4
909 bp 4b K C—T =45, S3ildr 4R g 94G>A
g 156> A, 2.322C>T, 2349C>T, g357C>T,
2.365T>C, g. 627G>A . g 909C>T, FIf P18 544"
4 OR2AP1 B P 91 IF Z 4Rt mi N & e KRR BH
A BRA G HEATINY, 30 5 I e PR LS AR T
PRI, G55 n0E 2 B,

bp

696
592

M. DL2000 DNA Marker; 1~3: 514 P18 ¥34/=4); 4~6. 5|9
P19 ¥ 34724,

B 1 OR2AP1 EH 2 35| ¥1p0 3 18 =4 R B ik & R
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g.94G>A

g.115G>A §.322C>T

cT cT TC
|
L
T T cc
.349C>T g.357C>T g.365T>C

2 OR2AP1 E[A SNP i =il F &

2.2 OR2AP1 EFEBEEFIEEHFED T

H# 2 Al %0, 78 LZ, CZ FI NS 1 F R,
g.357C>T ., g 627G>A Fl g. 909C>T i 5 B A H
25, 2. 94G>A . g 322C>T Fil g. 349C>T 7 i 2 3 Ny
REEZA; 76 CZ FNS IERHAT, o 115G>A i s
AT ELE, 7 LZ ILEFRERNREZE,
TE CZ A NS IR 0. 365T>C i i 52 BEA IR 2
2, L2 IERERhRICATEZS, R

GRS, FE CZ. LZ FI NS 2 RE AR 3 PR R i 4 A
M, 2. 909C>T il g. 627G>A 37 15 B 4345 i 25 Hardy —
Weinberg “FH#PRE (P<0.01), g 115G>A . g.357C>
T Fl g. 365T>C 3 55 /73 A &b T Hardy—Weinberg -
RE (P>0.05), SO AR FEEEAE X* {5, PIC,
Ho. He HI Ne %5 HEAR 5 15 22 45 b GETH 45 R N3k 2
NS

+R2 OR2AP1 EFE SNP ZEEMILZE, JIRBILFEMELT ILERRRESE

G i A AR ke, IR X2l PIC Ho He Ne
G A GG GA AA
LZ 219 1.00 0.00 210 0 0 / 0.00 1.00 0.00 1.00
2. 94G>A CZ 344 0.95 0.05 305 27 4 8.35% " 0.09 0.90 0.10 1.11
NS 81 0.98 0.02 78 3 0 8.10%* 0.04 0.96 0.04 1.04
LZ 219 0.95 0.05 193 15 2 3.06 0.08 0.91 0.09 1.09
g 115G>A cz 344 0.40 0.60 57 156 123 0.29 0.37 0.52 0.48 1.93
NS 81 0.49 0.51 17 43 18 0.55 0.37 0.50 0.50 2.00
LZ 219 1.00 0.00 210 0 0 / 0.00 1.00 0.00 1.00
g.322C>T cz 344 1.00 0.00 334 2 0 83.13* * 0.01 0.99 0.01 1.01
NS 81 0.98 0.02 78 2 1 4.62° 0.05 0.95 0.05 1.05
LZ 219 1.00 0.00 210 0 0 / 0.00 1.00 0.00 1.00
g. 349C>T cz 344 0.95 0.05 306 26 4 916" * 0.09 0.90 0.10 1.11
NS 81 0.98 0.02 78 3 0 8.10% * 0.04 0.96 0.04 1.04
1Z 219 0.31 0.69 27 78 105 3.53 0.34 0.57 0.43 1.76
g.357C>T cz 344 0.76 0.24 198 118 20 0.10 0.29 0.64 0.36 1.56
NS 81 0.30 0.70 5 38 38 0.84 0.33 0.58 0.42 1.72
LZ 219 0.74 0.26 119 71 20 3.06 0.31 0.61 0.39 1.64
g.365T>C Cz 344 0.84 0.16 243 81 12 1.94 0.23 0.74 0.26 1.36
NS 81 0.90 0.10 65 15 1 0.18 0.17 0.81 0.19 1.23
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gR2
FEFIRAR HE R AL
G 15 AR RS X {H PIC Ho He Ne
G A GG GA AA
LZ 219 0.31 0.69 4 128 86 28.17" " 0.34 0.57 0.43 1.75
g. 627G>A CZ 344 0.75 0.25 181 148 12 7.11°% 0.31 0.62 0.38 1.61
NS 81 0.48 0.52 4 69 8 38.49* " 0.37 0.50 0.50 2.00
LZ 219 0.77 0.23 137 58 21 11.89° " 0.29 0.64 0.36 1.55
g.909C>T CZ 344 0.56 0.44 48 238 10 117.44% " 0.37 0.51 0.49 1.97
NS 81 0.60 0.40 14 57 0 29.85" " 0.37 0.52 0.48 1.93

E:

&, ForHARA - AENE, JollE(E,

X,

2.3 OR2AP1 EF SNPs 5 W1 F & R 418 B9 X Bk
X

M 3 A, ERINILEREAE T, o 115G>A fi
MGG R AL S5 R Bl E KT GA BRI A (P<

=3

FFRREFBE (P<0.05), " FREFWEE (P<0. 01); PIC=0.5 NEELE,

Z M L OR2AP1 EF SNPs 54 Rtk B4 17

I

X,

0.25<PIC<0.5 NHJ¥Z PIC<0.25 NREZ

0.05), g 357C>T il g. 365T>C 7 &5 CT K& PH ALl 45
Bl KT TT 3N (P<0.05), 5 GA LK AU
o, g 627G>A i 5 AA FEH RIS F B E K (P<
0.05)

cm

RAZL R E-Jpit) LN (LSRN WHK ¥ i i Jri I F T Pi3E
g. 94G>A GG(n=206) 54.57+3.33 63.78+4.48 60.98+4.52 77.81+6.08 85.14+6.76 25.27+3.61 7.21+0.85  14.53+1.43
GG(n=190) 54.56+3.43 63.82+ 4.48 61.06+4.41 77.95+ 6.22 85.30+6.92 25.41+3.62" 7.21x0.86 14.57x1.46
g. 115G>A GA(n=14) 54.43+1.70  62.86+4.38 59.52+5.62 76.14x4.09 82.93+4.38 23.36+3.10° 7.24x0.74  14.00+1.04
AA(n=2) 56.00+0.00 67.00+7.07 64.00£7.07 75.75+3.18 84.50+0.71 25.00+4.24*> 7.25:0.35  14.00+0. 00
g.322C>T CC(n=206) 54.57+3.33 63.78+4.48 60.98+4.52 77.81+6.08 85.14+5.14 25.27+3.61  7.21:£0.85 14.53+1.43
g. 349C>T CC(n=206) 54.57+3.33 63.78+4.48 60.98+4.52 77.81+6.08 85.14+£6.76 25.27+3.61  7.21:£0.85  14.53+1.43
CC(n=26) 55.10£3.51 63.73+5.60 61.19+5.41 78.72+6.49 85.67+7.87 25.24%3.69 7.27+0.88"" 14.83x1.52
2. 357C>T CT(n=79) 54.32+3.20 63.57+4.19 60.81+4.28 77.87+5.88 84.84+6.83 25.21+3.39 7.36+0.88" 14.60+1.50
TT(n=101) 54.62+3.39  63.96+4.43 61.06+4.49 77.53+6.16 85.23+6.46 25.32+3.78  7.08+0.80" 14.40+1.35
CC(n=19) 54.61+3.69 64.21£5.63 61.71+5.52 78.40+7.39 86.03+8.92 25.57+£3.75 7.41x0.91*° 14.92+1.58
g.365T>C CT(n=72) 54.56+3.25 63.51+4.32 60.72+4.23 77.84+5.44 84.87+6.69 25.24+3.41 7.35+0.85* 14.71x1.47
TT(n=115) 54.56+3.34  63.88+4.41 61.02+4.54 77.69+6.28 85.16+6.45 25.23+3.73  7.09+0.83" 14.35+1.37
GG(n=4) 54.25+3.10 64.25+2.87 61.88+3.43 78.38+9.91 87.00+6.22 26.00+2.45 7.63+0.80° 14.50+1.29
g. 627G>A GA(n=126) 54.41£3.62 63.40+4.81 60.64+4.92 77.49+6.36 84.85+6.78 25.01+3.92 7.10£0.85" 14.47+1.43
AA(n=284) 54.64+3.06 64.37+3.82 61.51+£3.76 77.87+5.48 85.45+6.66 25.54+3.21 7.37+0.79* 14.57+1.41
CC(n=133) 54.52+3.41 63.84+4.41 61.00£4.49 77.24+6.17 84.70+6.59 25.25+3.72  7.17x0.81 14.20+1.42
2. 909C>T CT(n=59) 54.25+3.18  63.32+4.12  60.55+4.07 78.18+5.55 85.99+6.26 25.11+3.49  7.23x0.85 14.72x1.34
TT(n=20) 54.73+3.70  64.90+5.54 62.44+5.59 78.48+7.14 85.83+8.71 25.39+3.62 7.46+x0.89  14.88+1.56

T AHRI AR A A R AR FR AN RIS R AL A e g%, JBR AR sl N E SRR R R 2 R A B F (P>0.05), NEFEAFERREZRBFE (P<

0.05), T,

4 T, IR B CEREA T, o 115G>A i
SUAA R I R KT GG B A (P<0.05),
AA SEDI Y A B BB 3 KT GA A (P<0.05),
AA FEHRRI DLTE B35 KT GG JEHALA GA 5 [H A
(P<0.05), 7F g 357C>T fii &5 b, CC FERFA A TT
SRR M L A FRL LA B TT 3 PR RS ) L B R T

N

CT #HA (P<0.05), 7 g.365T>C fii i |, CC %t
PRI TT 356 PR 7R (%) Dl 5 W 35 K F CT BRI (P<
0.05) ., 7E g 627G>A fi s b, GG FE R AR REH A
HEHKBEKRT GA EFA! (P<0.05), g 909C>T
A7 a5 b, TT FER % i [l 4 35K F CC R (P<
0.05),
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957 &
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.31 .

RS AT, Bl FERAR T, ¢ 115G>A i
SUAA FERIR R S BRI 3 KT GG L F AR GA St

A (P<0.05), 5 CT 3EFBAMLL, g 357C>T fii

TT He R 1Y) i B LR 25 15K (P<0.05)

#F 4 )l 2ELE OR2AP1 EF SNPs 51 RMER B KBS T

cm
AL FEPH A e RRHE [ENERS i FEL JiEL 1] ) R B L5
GG(n=302) 70.13+£4.10 72.25+£5.72 69.13+5.76 86.42+6.01 94.07+7.03 26.58+3.11 8.60+0.89 16.59+1.48
g. 94G>A GA(n=27) 69.61£3.56 70.78+8.49 68.54+5.41 84.30+5.99 93.38+8.96 24.20+3.19 8.34+0.92 16.20+1.78
AA(n=4) 71.50£2.65 71.50+3.32 68.75+2.99 85.88+6.86 94.55+6.98 27.23+1.97  8.83+0.13 17.13+0.85
GG(n=57) 69.17+4.51>  72.02£7.01 68.65+7.31 86.12+£6.26™ 93.90+7.76 25.85+3.24 8.68+0.99  16.40+1.57"
g. 115G>A GA(n=153) 70.15£3.98°> 72.31+5.77 69.51+5.00 85.48+5.50" 93.55+7.04 26.66+3.23 8.48+0.85 16.41+1.48"
AA(n=123) 70.48+3.84* 71.92+5.71 68.72+5.69 87.24+6.44* 94.65+7.10 26.62+2.97 8.67+£0.87 16.84+1.49*
. CC(n=331) 70.10£4.05 72.12+5.98 69.09+5.71 86.27+6.04 94.04+7.20 26.49+3.15 8.58+0.89 16.56+1.50
g 320t CT(n=2) 70.50+£3.54 71.00£4.24 67.00+2.83 81.50+0.71 90.65+0.50 28.85+1.20 8.65+0.92 16.75+0.35
CC(n=303) 70.11£4.10  72.23+5.71 69.11+5.76  86.38+6.03 94.02+7.06 26.59+3.10  8.60+0.89 16.59+1.48
g. 349C>T CT(n=26) 69.79£3.51 70.89+8.64 68.67+5.47 84.62+5.87 93.85+8.80 25.44+3.64 8.39+0.90 16.25+1.80
TT(n=4) 71.50+£2.65 71.50+£3.32 68.75+2.98 85.88+6.86 94.55+6.98 27.23+1.97 8.83+0.13 17.13+0.85
CC(n=20) 69.65+3.80 71.15+4.40 68.04+5.16 86.88+6.06° 95.19+6.79 26.17+3.31  8.69+0.80° 16.60+1.59%
g.357C>T CT(n=118) 69.87+4.01  72.14+6.52  69.12+5.67 85.29+5.90" 93.31+7.70 26.35+3.00 8.44+0.88" 16.21+1.51"
TT(n=195) 70.29£4.09 72.20+5.76  69.15+5.79 86.75+6.07* 94.32+6.90 26.64+3.22 8.66+0.89* 16.78+1.45*
CC(n=12) 69.42+3.92  72.25+4.65 68.75+6.01 88.17+£5.49 95.46+5.86 26.54+3.27 8.93+0.81 17.21+1.69*
g.365T>C CT(n=81) 69.93+4.08 71.88+5.28 68.64+5.25 85.19+£5.66 92.94+7.07 26.28+2.91 8.48+0.87 16.05+1.47"
TT(n=240) 70.20+£4.04  72.19+£6.25 69.24+5.85 86.50+6.14 94.31+7.27 26.58+3.22 8.60+0.89 16.71+1.46*
GG(n=171) 69.93+4.15 73.41+5.54* 70.22+5.22* 86.66+5.97 94.29+7.24  26.33+3.01 8.61+£0.93 16.55+1.36
g. 627G>A GA(n=146) 70.10+4.03  70.38+5.96" 67.48+5.82" 85.51+5.82 93.36+6.67 26.69+3.31 8.52+0.84 16.48+1.59
AA(n=12) 71.58+4.42 70.42+5.13" 67.58+5.91°> 86.89+7.67 96.31+9.36 27.46+1.78 8.58+0.92 16.50+1.62
CC(n=45) 69.28+4.51 71.53+6.82 68.40+6.95 84.56+5.90" 93.22+7.96 26.09+3.81 8.49+0.87 16.52+1.57
2. 909C>T CT(n=230) 70.26+4.06 72.41+£5.46  69.30+5.42 86.45+6.07* 94.10+£6.82 26.60+2.83 8.56+0.91 16.47+1.48
TT(n=10) 69.20+4.24  72.00+4.83 68.50+6.46 88.80+5.83* 95.55+6.03 26.95+2.73 8.92+0.75 16.95£1.72
F5 ZIEIFLE OR2AP1 EF SNPs 5k RIEARMI KBRS cm
AR 1T FEH Y N PR [ZNERIS g ] AR S R R T Ji 58
GG(n=177) 66.63+£3.73 5.20+3.94 63.31£3.91 81.52+5.23 85.51+6.77 30.87+3.47 8.03+0.83 15.64+1.41
B HO=A GA(n=3) 63.67£1.53  66.00+5.20 63.17+5.06 84.83+3.82 89.00+4.00 32.50+4.09  8.87+0.23 16.00+0. 00
GG(n=17) 66.18+2.95 64.65+3.04 62.08+3.10 82.14+4.33 86.29+4.12 29.66+3.25" 7.97+0.59 15.38+0.70
g. 115G>A GA(n=43) 66.45+4.12  66.43+4.42 63.82+4.44 81.72+6.07 84.94+7.09 30.65+3.42" 8.05+0.96 15.68+1.58
AA(n=21) 66.93+3.52  66.38+3.47 63.21+3.24 82.14+4.33 86.55+7.65 32.52+3.33* 8.16x0.75 15.81+1.41
CC(n=178) 66.37£3.62 65.99+3.99 63.20+3.92 81.78+5.00 85.73+6.76  30.97+3.47 8.09+0.81 15.73+£1.30
g. 322C>T CT(n=2) 71.50+£6.36  66.00+£2.83 64.45+3.47 74.00£9.90 81.50+6.36 27.50+2.12  7.00x1.41 13.50+3.54
TT(n=1) 68.00 70. 00 68.50 86.00 87.00 34.00 8.50 14.00
. CC(n=178) 66.63£3.73  66.05+3.94 63.31+3.91 81.52+5.23 85.51+6.77 30.87+3.47 8.03+0.83 15.64+1.41
g 30T CT(n=3) 63.67£1.53 66.00£5.20 63.17+5.06 84.83+3.82 89.00+4.00 32.50+4.09 8.87+0.23 16.00+1.60
CC(n=5) 67.90+2.41 65.80+3.49 63.46+3.82 81.80+2.49 87.60+2.88 31.04+4.06°> 8.08+0.75 15.30+0.84
g.357C>T CT(n=38) 66.24+3.80 66.20+4.21 63.51+4.17 81.97+6.21 85.53+6.16 29.57+2.96" 7.97+0.76 15.53+1.46
TT(n=38) 66.62+3.79 65.92+3.84 63.07+£3.76 81.29+4.36 85.49+7.60 32.27+3.44* 8.16£0.92 15.82+1.38
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HRS5 cm
AL A SR ks kAt IS8 g Pl Iz J ] 5
CC(n=1) 68.00 70. 00 68.50 86.00 87.00 34.00 8.50 14.00
g.365T>C CT(n=15) 67.33£3.13  67.10£4.34 64.55+4.09 80.23+5.48 83.80+5.83 29.61+2.27 7.89+0.69 15.17+£1.60
TT(n=65) 66.31£3.86 65.74+3.85 62.93+3.82 81.90+5.14 86.04+6.91 31.18+3.65 8.10+0.87 15.79+1.32
GG(n=4) 63.50+£5.20 66.00+4.08 63.75+3.84 78.50+6.14 83.00+8.03 28.50+2.65 7.83x1.09 15.00+1.41
g. 627G>A GA(n=69) 66.70£3.62  65.85+3.77 63.07+3.77 81.48+5.13 85.52+6.75 31.10+3.53 8.04+0.85 15.66+1.43
AA(n=38) 66.50+£3.67 67.75£5.42 65.06+5.17 84.61+x4.62 88.00+7.03 30.69+3.24 8.39+0.51 15.88+1.07
N CC(n=14) 66.36+2.88 65.86+4.66 63.04+4.30 82.92+4.54 87.79+8.12 30.59+4.64  8.34+0.86 15.82+1.46
g 09C1 CT(n=57) 66.61£3.93 66.03£3.68 63.28+3.67 81.12+5.44 84.87+6.39 31.00+3.35 8.00+£0.84 15.57+1.42
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Fz 6 g.357C>T F g. 365T>C i m H2H & B F B3 1L F 5 RIER A &2 0E em
A LN R e RHE (LNERS ¥ 1 iz [l Ji R FE A P sE
LZ CCCC(n=17)  54.32+£3.80" 63.82+5.51 61.27+5.46 77.39+6.83 84.91+8.63 24.81+3.14 7.22+0.68" 14.62+1.27
CCCT(n=5) 57.80+1.64" 63.40£6.66 60.50£6.21 79.80+3.70 83.80£4.59 25.30£3.96 7.26+0.40° 15.001.41
CCTT(n=2) 53.00+1.41" 60.00+1.41 58.00+1.41 79.00+2.83 87.00£2.83 22.00+1.41 6.00£0.00" 13.50+0.71
CTCT(n=64)  54.27+3.28" 63.41x4.23 60.65+4.18 77.37+5.39 84.74+6.88 25.28+3.45 7.33+0.87° 14.63+1.48
CTTT(n=12)  54.33+3.26" 63.83+4.51 61.21+5.32 78.88+7.75 84.25+7.09 25.08+3.47 7.36+0.98" 14.13£1.60
TITT(n=97) 54.53+3.36" 63.84+4.46 60.94+4.54 77.46+6.19 85.05x6.52 25.17+3.77 7.06£0.81" 14.33x1.33
Cz CCCC(n=11) 69.18+4.02 72.46+4.82 68.91+6.27 88.36+5.71 95.96+5.88 26.32+3.33  8.84+0.77° 17.05+1.67°
CCCT(n=4) 69.75+4.79  67.50+3.11 64.95+3.56 86.00+6.33 95.75+10.15 25.75+4.57 8.33+1.27" 15.00+1.16"
CCTT(n=5) 70.60+3.05  71.20+2.95  68.60+2.61 84.30+6.91 93.04x6.93 26.18+2.89 8.66+0.39° 16.90+0.89°
CTCT(n=77) 69.94+4.07 72.11+5.28 68.83:5.27 85.1525.67 92.79+6.93 26.31x2.84 8.49+0.86™ 16.10+1.47%
CTTT(n=41) 69.75+3.93  72.20+8.44  69.66+6.39 85.56+6.37 94.30+8.98 26.42+3.31 8.35+0.91" 16.41+1.58"
TICC(n=1) 72.00 70. 00 67.00 86.00 90. 00 29.00 10. 00 19.00
TTTT(n=194) 70.28+4.10  72.21+5.78 69.16 +5.80 86.75x6.08 94.3426.91 26.63x3.23  8.65+0.89" 16.77 +1.44"
R7T g 115G>A # g. 357C>T L mMA S ERE BT L FEER R0 cm
e FEH A Ty AR (ZNERIS ¥ el i el S TR R  Hil 58
CZ AATT(n=123)  70.48+3.84* 71.92+£5.71 68.72+5.69" 87.24+6.44* 94.65+7.10 26.62+2.97 8.67+0.87" 16.84x1.46
GACT(n=91)  70.04+3.92" 71.76+6.43 68.90+5.17" 84.94+5.63" 93.11£7.56 26.54+2.99 8.41+0.88" 16.19+1.53"
GATT(n=62)  70.3224.09" 73.11+4.56 70.42+4.63* 86.27+5.25" 94.19+6.21 26.83%3.57 8.58+0.79" 16.73x1.35"
GGCC(n=20)  69.65+3.80"" 71.15£4.40 68.04+5.16" 86.88+6.06® 95.19+6.79 26.17+3.31  8.69+0.80° 16.60+1.59*
GGCT(n=27)  69.32+4.33" 73.40+6.76 69.88+7.17" 86.47+6.70" 93.99+£8.26 25.69+2.98 8.54+0.86"" 16.27+1.48"
GGTT(n=10)  67.80+6.29" 70.00x11.01 66.55+10.83" 83.65+5.32" 91.10£8.23 25.63+4.02 9.02+1.56* 16.35+1.92%
NS AATT(n=21) 66.93+3.52  66.38+3.47 63.21+3.24 82.14x4.33 86.55+7.65 32.52+3.33" 8.16£0.75  15.81x1.41
GACT(n=28) 66.46+4.11  66.91+4.36 64.23x4.33  82.5026.69 85.62+6.66 29.99+3.04" 8.01£0.83  15.58+1.66
GATT(n=15) 66.43+4.26  65.53+4.53  63.07+4.68 80.27+4.53 83.67+7.90 31.88+3.85" 8.13x1.19  15.87x1.46
GGCC(n=5) 67.90+2.41  65.80+3.49 63.46+3.82 81.80£2.49 87.60+2.88 31.04+4.06" 8.08%0.75  15.30+0.84
GGCT(n=10) 65.60+2.84 64.20+3.12  61.51+3.02 80.49+4.54 85.30+4.79 28.40+2.50" 7.86x0.57  15.40%0.70
GGTT(n=2) 64.75 +4.60 64.00 +1.41 61.50£0.71  80.00+2.83 88.00 £2.83 32.50 +2.12* 8.25 £0.35  15.50+0.71
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