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Genetic Variation of TYR Gene in Different Chicken Breeds
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Abstract: In order to study genetic variation of TYR gene in four chicken breeds selected from
special district including Guyuan, Wenchang, Tibetan and Hisex chicken, two sites of the gene
exonl and one site of 5" flanking region were analyzed by PCR-SSCP and DNA sequencing. The
result indicated: there was no polymorphism at P2 site, while at P1 site, there were three geno-
types (AA,BB,AB) in three Chinese chicken breeds respectively. They were all in equilibrium at
P1 site. At P3 site, there were three genotypes (AA, BB and AB) in Chinese local chicken breeds
(Guyuan, Wenchang and Tibetan chicken) and two genotypes (AA and AB) in Hisex chicken
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breed. Guyuan and Wenchang breeds were in equilibrium at the site, but Tibetan and Hisex

breeds were extremely in unbalance. It is concluded that there was abundant variation of TYR

gene in Chinese local chicken breeds. DNA sequencing of PCR products for different genotypes

showed that there were two mutation sites: C to T at P1 site and G to A at P3 site, respectively,

which didn’ t cause amino acid variation at P1 site. The chi-square analysis revealed that there

was significant statistical difference in distribution of genotype and allele frequencies at the two

TYR sites among the analyzed four chicken populations (P<C0. 05 and P<C0. 01). It revealed that

there was significant association between genotype and chicken breeds. This study provided origi-

nal information for elucidating the possible roles of TYR gene of exonl and 5" flanking region in

different chicken populations.
Key words: chicken; TYR gene; PCR-SSCP
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FiRIT HRORZH RN A REER IFRA
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fot il Tl i B Y B oK. IRIEM LA B
R PR 45 R 2 W], Ko 0y L R 7E 4% FhoK 7 B
Beu s i A R B R . Kin S 0F 58 % W
AW AR FE (TYR 5D & % B % 4
I M1 S B 3 R0 L I I AF 9T B 3 R 0 o —
PESEH ., BRAEMAEXT T E 2 E 5 HX TYR 3 HF
FEUE L% PR 8 A8 B2 8 A8 JF R 5 e 41 B TR
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TAAREOHAT T s, #W TYR B HFAE L
HXG A FE M A S EEN ] TYR EFEEHR
B AR LG 5 R b AR S B0 a0 Al R DL AR 3B . Nor-
ton ZEE T IT 48 2~ - TYR JE R 78 A 6 A Fh i k1L
U R N | NG 7 R R DS RN NS N AN
Fp-= BB TYR 5 A AS [7] 3 350\ o op A7 A — 58
22 5% . {HJE TYR 3 PRUFE N [R] M 35 1 3 5 b 3
178 TR A WAFAE — 22 5 H | i oK 2 47 B AR

AT LA H ] R 5 A R R S E S (R
SRR B | E A T S T AR A i RS Py
Zr(a) o E T 5 SE R T R JE XS R R R
SB[ Hh g | HE ke FE ST XS (P A H ) X 4
AR X 5 B AR Sy 3K 58 Bk, SR T PCR-SSCP I
DNA ¥ J5 32 %) 52 ) 2 48 2% P IR 1 25 — 8 i 2k R -
TYR JEH 5 M X K45 1 4B FifT R R L
APERI S F A 4 BhAS [ 28 B8 45 10 T 19 E 25 X9 5 Fh
X TYR SR st 28 5, ik — B &R R AR
PR ) F 5% 25 — o I BRI LA

1 MRl5F%®
1.1 ##

D7 B ALl A A T B R AR 112 LA XS
(Guyuan chicken, GC) ) Ml ¥ , ¥ 3% 70 B 49 (Hisex
chicken, HO) Ifi#f 36 H, £ 7 &' 2F 1L 3C E XS ff Fif
YR 4E B W (Wenchang chicken, WC) 221 H If
FE 7 VY 9K 2 4R 02 B >R 4R 9 XS (Tibetan chick-
en, TC)100 H L FE , & H XS F KR 1L 2~ 3 mL, 53
BAE 1.5 mL OB AR BUEER , —20 CUA
TR . T ST Rl ik S CEE T 4 DNAL %
TREBAK 4 CIRAE,

1.2 5|4¥F1 PCR ¥ 1

M5 GenBank o B & £ KW TYR 3
(146805) & 41, F F} Primer5. 0 {4 % 2 5" 8 45 X,
LA 1 it 3 g1, W R BeOR/INE 170 ~
220 bp., FrA G H ElEA LAY TRARA S
B G FE S i EANER 1 s

PCR W FEF:95 CHiZE M 4 min; 94 C A8 P
30 5,57 CiBk 30 5,72 CHEAf 35 s, #4T 36 PME
;72 CHEAf 10 min;4 CIRAE.

1.3 PCR =Y EZEFRZ KN

PCR-mix IE & W 6. 25 pL.ddH,0O 4. 25 L, 5]
(10 pmol/1)0. 5 pL.DNA BiHz (50 mg/pl)0. 5
pL SRR 12,0 pL. S AHTEKE EHRAEM TS . bt
BB R IMIR G S PR 0 10 s SR JE AT

4 uL PCR =¥ A0 8 L A5 VESE i (98 %6 25 88 1
Bk Ji . 0. 025 % 1R 1% % . 10 mmol./L. EDTA (pH =
8. O MIIRA W 98 'CAEYE 10 min, 37 BV A vk it H T
VKA HICE 10 min, CREARME = AE 1220 3R A8 R
A7 Tk g 5 JC T LUK FEL DK S5 BRI iFA TR e R
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Table 1 Primer pair sequences and their information on TYR gene in chicken

R ¥R 51 JBER /N (A 1E 146805 ERYALE/ nt
Name Primer sequence Product Size/ bp Location Position in 146805
F.5'- TTCTGCTGCTGTGGGAACG -3’
P1 , ) , 192 Exonl ~intronl 2 766 ~2 957
R:5-TGCCTGTCCTTACCTGCCA -3
F: 5'- TGCTCAGATGAACAACGGC-3'
P2 , , 200 Exonl 2593 ~2 792
R: 5'-GTATCTCACGTTCCCACAGC-3
F: 5'- TGCCATATGCTGGTCTGGG -3’ ,
P3 218 5 flanking region 1534 ~1 751

R: 5'- CAGTTGGCTATTCGGCATCAT -3’

1.4 3FAREXE PCR =Y RN F

ANTFZE AL PCR 7= ¥ dy b4 5 A2 W) 8 W) AT
D7, 400 7 25 R 4258 hetp: //www. nebi. nlm. nih.
gov/BLAST Wi it 47 LU . I X5 G i X 1Y 22 2k TR
Fe A A http://www. ncbi. com/CLASTWL ¥ i}
AT L
L5 HFHEEEEEHSN

FIH PopGene Excel \SPSS(13. 0) #f 4 ¥ 1
1 Z AR bR, V5 B S5 6 J DR B 38 | 5 PR U 0 6
(AT RS 36 AV s 3 % 2l i (Homozygosty s Ho) .
&4 JE (Heterozygosty, He) Fl 7 %% 25 i 3& [ 5L
(Ne) . ZBMER &= (PIC) s FF * 2l Sr MK 56 43
BT AN 7] it ol CRRE A% ) 356 PR 78 45 24 R 45 A7 56 [ 1 46 3
A 22 5 2 i Ff CREAAO T8] 2R 28 (1) o 22 0 b ] SR
AR 2.

N a, T;
XﬁTlez[.fzf T, T] D

e :T[ZT},‘;T{—T ()

KA T o 2 A A i RO 1 B AR
T Ty 5350055 1 ANSS 2 A b B CREGRO A IR T
FE 2 AN A A CREMO 58 1 A RN R A 1A
B S5 § A S CREVRO S 3 DAY 1) 92 B A
B0 TR At Fl CRE MO 19 TR

2 ZRE5HMW

2.1 PlIEMEETZRSN

2.1.1 PIEIYY R B IEE R PCR ™Y
76 192 bp A7 1 MT A DNA 88 &4 (& 1),
2.1.2 P1B|¥¥ #8 B B i) PCR-SSCP 43 #7145 3
PL 514384 R BeAE 4 A il B o L 0 1) 3 o 35 [A]
AL, o Bl 4 AA BB I AB R 2), 7 E Y
S NG | T TR |GG A A o R E) AA BB I

bp M I 2 3 45 6 7 bp

1 SNEF L PLSIMY A R QN EE
Fig. 1 The electroporesis patterns of PCR product

for P1 primer of exonl

AB BB AA AA

B2 Pl{Lmy gk RE SSCP ik EiE
Fig. 2 SSCP electrophoresis patterns of PCR
products at the P1 site

AB 73 Fp DAY, T AE 51 0 i B S 0 R )
f i E) BB A1 AB Y,
2.1.3 P17 SRR S B PCR 7™ 9 19 DU P B 4%
Bro R4 P45 RS GenBank A AS I TYR 3
K (L46805) 3l L X 0 . AA 7 5 BB RI7E 2 866
bp 4k %4 C—T 1 B Rk e 45 (&) 3D, &0 3 BT It
B IE R AR I R B R A B R 5
2.2 PR2IUEMERTERSW

P2 5| ¥4 14 ;= 4 22 53 SSCP 437 » fif 45 A~ 14
SSCP Ha Jk B35 2y — By 2 451 R WIAE % AL &
PIE 2O
2.3 P3ILEEIRFFISH
2.3.1 P35I 14 R BRI 45K PCR ™9 1E
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218 bp AbH —IE Wi ) DNA ¥ 3 247 (K 1), AA BB AB
GTGTGATCTGEACTGATGAATACA FErIrarms Farrara
:
B S B o e B e e

B3 PIuUSARERESSFIIE
Fig. 3

The polymorphic site at the P1 site
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4 P35|¥¥ 8 By Rk EE
Fig. 4 The electrophoresis patterns of PCR prod-

ucts of P3 primer

2.3.2 P35 s R By PCR-SSCP 73 Hr 45 2R

TE P3 51434 7 Be LA 2] 3 5L R A, 433 iy 44
i AABB.AB # (] 5), 76 E Y SCE XS [E 5
XGRS HE AR rf B 2] AA BB AT AB 3 B
R TAE 51 3HE 04 1 B 5 T B AR A HURE I B AA R
AB #I,

2.3.3  P3 LA AR I H B PCR 7™ 95 i I 77 J 73
Bro HRAEIF 45 RS GenBank A A5 A1) TYR %
K (L46805) ¢8Il LL X 0 . AA 7 5 BB RI7E 1 626
bp &b % A G— AT 5B 5 4 52 718 (&L 6) L & ik 41

L T

5 P3{Im¥ 8RR SSCP B ik B i
Fig. 5 SSCP electrophoresis patterns of PCR prod-
ucts at the P3 site

¥
TCCTATG TGCACAG TAATAGTC

AAJY

v
TCCTATG TGCACAR TAATAGTI

6 PIMRAEEBEEERFIEE

Fig. 6 The polymorphic site at the P3 site

Hr BBl 5% 28 I R 5 R R AL 5+ .
2.4 AEGmHF TYR BEEBFEME G ERFME

7
241 P I B AR I it Flox 19 3 R 5 455 A
SERDER AT Gt os R R R Pl LA TE 3 4

RIS R AT 3 R 2 108 A o K
F W] 45 BEORAE % B 5 39 40 F Hardy-Weinberg - 47
/{j(lu o

2.4.2 P3 R R B AEAR 7 R 1 R A
SRR AT A 3 4553 WD L O g
A AV AL TR AR A (P<20. 01) L [

®2 SWPIYERFRETRAMBHEERR S
Table 2 The genotype distributions of amplified P1 fragments among different chicken breeds

fhFh Breed Genotype frequency Alleles frequency
AA AB BB A B
MY (TC, N=98) 0. 540 8(53) 0.367 4(36) 0.091 8(9) 0.724 5 0.275 5
FE RS (GC, N=146) 0.287 7(42) 0.520 5(76) 0.191 8(28) 0.548 0 0.452 0
WEXM (WC, N=154) 0.493 5(76) 0.441 6(68) 0.064 9(10) 0.714 3 0.2857
WL (HC, N=26) 0.000 0(0) 0.230 8(6) 0.769 2(20) 0.115 4 0.884 6
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Table 3 The genotype distributions of amplified P2 fragments among different chicken breed

3 K 755 % S R A
i FF Breed Genotype frequency Alleles frequency
AA AB BB A B
B (TC, N=80) 0.100 0(8) 0.175 0(14) 0.725 0(58) 0.187 5 0.8125
B JEXS (GC, N=146) 0.219 2(32) 0.479 4(70) 0.301 4(44) 0.458 9 0.541 1
SCEE (WC, N=146) 0.219 2(32) 0.520 5(76) 0.260 3(38) 0.479 5 0.520 5
HEFE T (HC, N=26) 0.307 7(8) 0.692 3(18) 0.000 0(0) 0.653 9 0.346 1

JEA 55 3B Ak T AR S (P>>0..05)

2.4.3  AN[E] LR XG &AL R A5 FE VARG A AR
PR ZBE LG =N A AREN
RN 2 38545 03 e BB v ok B R R e 2
FEME. P1 A8 3 Ao XS b Pl 4 | [ Ji X i SC
B[ 2 4 B (He) : 0. 367 4,0.520 5.0.446 1,4
RAE 3 BB (Ne) 43 3l 2 1,580 8, 2.085 5,
1.790 8, R Z &5 B & & (PIC) 4 %14 0.319 5,
0.520 6.0.479 5 ¥ T FE vT X9 (43 51 M 0. 230
8.1.256 0.0.186 0);P3 {3 4 & J5 3 Fl 3C E X [y 24
HRE(He) 433 7:0.479 4.0.520 5,4 % &5 51 F:
B(Ne) 433K 1,920 9.1.921 2, Z K F H & &
(PIC) 435k 0.373 3.0.374 6 & T3 w4
(0.346 1.1.529 3.0. 350 1) ; {H A 5% 48 b5 43 5 N
0.1750.1.212 1.0. 258 3, ¥4 FH1%.

2.3.4  ANTA] AP P15 J DR B B 52 R0 4 o B
PE IR (TN IR 8 7 TN 2 U SRV V1 121
71N« A7 56 PR R A 67 5 PR 4 A AE R R i 2
B A7 7 3 sl i 5 25 5% (P<<0. 05 fil P<C0.01),
P17 s H [ A [ D 3 XS | SC B XS 5 T B v 3 A
dim T T A1 26 2% S 2 (P<C0. 01) , 3C B X Tl g X
R T 3 2% SO BB 3 (P =0. 883 fll P=0.441),
P3 A g B A [ XS XS | S R 5 TR B v T X
o Tl A A1 26 9% S B 2 (P<<0. 01) , 3C B X 7l [#] Ji
X ] R 2= AN 3 (P =0.678 FI P =
0.710),

3 3 it
3.1 PIAPIREANTBRPNEETRS
i

A 5T ] [ A1 5 | 2 b RS — T 3E v B XS, op
VA T 1) SC S RS VG G S L T B RS 5 4 A i
RURTA A 5T A S AP TYR JE 2 75

WAL Z B IAT T A A B F 58, P1 RS 3 A4
] RS i o 5 RS ) 3 Fp LRI R CAA (BBLAB D L 5]
HE 14V B 5w 307 XS FLURS I 1) BB A AB B 2 A i
WA R E] AA R, IR AL 3 A DS R Y
O (He) HMEMBEHNB (N L ZBEEE
i (PIC) ¥y T UG 3€ 50 01 0 5 P3 A s 76 o [ i [ Jie
X FEXG L SCE R 3 AN X i b 2 A 3] AA (BB
HADB B 3 B KL R A L (HAE 51 3E A € v g o X
i E) AA FIAB %A R E) BB AN, Hiz
V7 1 b B XY, SC XS & R XS 1 He, Ne fl PIC
Yy T3 o . o S 1 W R ] 1 sy X
TYR FEHHIX 2 A7 s AR T 51 3 5 Fhowg B A
BB R . I TEX 2 My A
— S R TR A R B A T RE R AR AR RN A
AT BB R A AR B (9358 A% R AR T DR

WEAE R g4 DREIALE PL A b
F Hardy-Weinberg "R 2 . H 2 38 1o Jk P 45
B SR T TR O VAR o8 a1 s I
Hh ] (1 [ RGBS L SCE RS R A R Al B A LA
1717 7E V3 5 7 0 v B oAy AR 3445 Ao R TR Bk S8 X
NS ot ol ) A0 238 2 S S S 2 O R D A R 2 R A
BE(P<0.01),(P=0.883 fl P=0.441 ¥ >
0. 05) 3% AJ B 5 3C & A RS A= A7 1 2 A~ M 34 R
SOMR B IR B A ORI, A i T — B B IEIE S
P37 &G PE o R g0 5 SR 3R WL NS R B s
RGTETLAL B AL F WA - IR A4S T [ )50 5 30 B X
Wb F RS . (RIS v KR 4 BT A ARG o
By {0 344 47 BE DR 7 0 8 v 30T XS v A Sy £ B SR A
DAL, SC B X RN G i AR B A 6 i R R A
75 o it B AD AT 25 RO R 25 (P=0. 678 F1 P=0. 710
F1=>0. 05) Ho A3 i [a] 41 58 22 S 4t 3 (P<<0. 01D,
T I — 5 L 1 5 DR AT B SR pR T R AR Ak ) I AL B
B R e R0 AA B PARE DL A7 o DR AIR A
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IRBE X2 AT A5 HE BT — 2 1 5 ) RS 11 31X — RR Ik
A SEAT E— P T .

T8 S T X 2 3R [N [ A0 5 ] i — A R
R ity R T G A 7 M R AR R T B L i DA
38t 12 THTRE X 35748 T8 AT 53 v g 5 5 10T X 1) 35t
LA S AR TP 3 Ay AP, X 3 A
Hb 7 R XS T4 A R iR 2R BT EL A SR 1 T A2 1
£ P1 ORI P3 3X 2 A8, 1 58 vw i 5 i[5 5X 3 4>
b 7 i A X B i A )0 8 2% S AR W 3 (P<<0. 01)
XABAE R PLALS I A SFALER R P37 gy B %
07 35 R AT BB 5 e S el B DA G A R T AT IR A
3.2 ANMIREREBNFISH

P1 54" 5 A 5] 28 BUAS R 14 I P B2 43 BT 45
FHI,AA RS BB ®UK A C—T 19 50k 3% 25 5 P3
1LYk N B <E R v N RIS 98 TR S I
AA T 5 BB Bk A G—>A 1 SRR e 5848 L (H
AN B S 28 AR R g i S R A L JE T A
A FERRAR RS P E 2 B S E S TYR LK
W5 FE 1 626 bp 1 2 866 bp AbfFTE A M5 —
A S CHEXF T 1L46805) , [\ J& T [\ L5748 . fH &
FESARM M 3 A KRN P E 2B Y
B A K 2 H e 24 SNPs, (B 3 R 5 i 2 %
MRS, XN, 226 B Ay e A TYR
LD 5 B XA 1 A B X IAEAE B O T s
o EHE—BEW L, TYR $20H 53 X5 1 /b
T XI5 X ) 8 R PR D) R

R B
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