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Abstract: Exonl6 is the biggest exon of chicken /mbrl, here we conduct the SNP detection and
haplotype analysis on Silkies and White Plymouth Rock broiler . It shows that the distribution of
exon 16 PCR-SSCP genotypes had clear difference between Silkies and White Plymouth Rock
broiler ,4 variations were detected by sequencing from 24 individuals, the distribution of allele at
T32C site had clear difference between Silkies and White Plymouth Rock broiler too, all the indi-
viduals of Silky have 32T allele (in homologous TT or heterozygous TC), while all White Ply-
mouth Rock are homologous CC at T32C site. 5 haplotypes were detected from 24 individuals,
the distribution of haplotypes between two breeds also had clear difference,hapl and hap2 were
the special haplotypes of Silkies, while hap5 was the special haplotype of White Plymouth Rock
broiler, the hap3 and hap4 were mainly detected from White Plymouth Rock broiler, which were
rare in Silkies.
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Hui R # W Imor] TR W IR 5T
14 DG B i 32 5 PRI DT g 6r AR N /N BRI AT 22 ik
(PPD) it 5& 8 f¢ kX [0]12) . 7E Hx (Hemimelic
extra-toes) &AL /NRIEG Z F RIS 12 K, &3 T
Imbrl FE DR 3R 35 0 ) 20 AR AR5, A T BN 2K
ACHP(Acheiropodia, TF T B E cTorf2/ lm-
brl FER P AN B F 4 K EE R4 R BB K24 5 kb 9 4F 5
PEGR I

3 Imbrl FHN 5 ARUNERE cTorf2 /) lnbrl —
FEAE 17 AN+ H G Sk 7 5 i 489 24 LR 1Y
FERC EEHE (ORF) L e KA F 16 25 162 bp. e/l
AR 34X 40 bp™' A Z Bk PR B 8 AL 45 R N
FE 22 BE R A 0F 55 3R B L D1 3 TR 2 38 22 Bt 1
AR A DG B o8 8 JE PRI AR B ST LAY Il HE A
AT 16 N BFSERT 4, 43 5 R Al PCR-SSCP #il
FE P 04 5 vk BEAT Tk 1 22 380 1%+ X R DY BBk 1)
i PR X (] A% T TR 22 25 1 RN BRLA 78 A A, DI 22 4
EATTAE A s ol 8] 1) 4 A R itk — 2 e BT iz R
KA ZHRE AT T BLdilh

1 MRfnAEE
1.1 R

A [ Rl K 2 F 22 380 1 B X R 1 % v PR A A
SEEYF, SR REAAR A BF 5 R A R PCR-SSCP 78 3%
P RO 40 H ¥ 58 XS F 32 H 2230 15 1 X v
A0 L PR A S BT DK R I, AR Eh O, A
mi B 20 L MGHTBE I, 19 477 b 4 1k B HOXS 21 48 g b
I EE 41 DNA,

1.2 FiEs|YRTEEHY

it 514 Primerll TP W4 R F 16, F.5'
GATTTGATCTGCTTGGAGAC 3',R:5 ATGC-
CTTCAGGAGCTCTTC 3'(F 2) , ¢ 3 A Bt K JE
150 bp,

PCR J R 5140 0 94°C WiZEHE 5 min 594°C 30
$,56°C 30 5,72°C 1 min #17 30 MER; ] J5 72°C
FEAH 7 min
1.3 MEFEEH

1. 5% B9 B IR B8 [0 Primer11 A9 PCR 724,
Geneclean 111 4lifk , PCR S Ja) 30 7%, I 23 50 DA 3 3%
e PR XS 22 ) 5 X i Ay i Bk 2 N 2 A a2
ASUA AR S s W REAS SR AT SO B . v I T R
Fi PCR [HUg ¥ 5 pGEM-T #4& (Promega /A )
B AL E] DHS o, PhE 203 X-gal 0 35 19 11 BE

28 PCR 14 1 — 20 %72 PPk o I, B0 284 ik vk 12 R
JRL, A REAPRE 4 D FORETE PE 377 W54 E
7.
1.4 PCR SSCP &

1 L 0 PCR P=#IMA R 5 pL 19 _E AR 28 oh i
o RS G R P, R PE PCR W 4 0 E A
16 26 10 AR 25 14 5 TN s It i 388 Jie (29 = 1 LN, 15°C
140 V HLIK 18 h B4y, Wy BL A A

2 HERMAW
2.1 Primerll B PCR-SSCP & #f

K Primerl 1 X 58 PR A SE AR 7% 58 A XS
FI 22 ) 155 38 3E 4T PCR-SSCP 43 Hr , Kl 2] 3 Fil &
HAL (1), 9 & 3 PCR-SSCP #: K A1 7E P AC Y 22
P EXGH A ARV B 2SS, AR
AA FEFRRIANARE N 5 BERI 22 P S B3, 0 A 1 AB
BB BRI BIAAHER g 4 BEAY % TSR AG

A4 AR AB BR BR
— - -
[ - - - - - E—

1 Primerll %2 # 3 # PCR-SSCP £ E &
Fig. 1 Three PCR-SSCP genotypes detected by Prim-
erll

2.2 MEFICHNEZEREZDS

SR FH BB 7 19 7 A 24 FLS o I ) 4 A
A S, o G33A K TN & SR Gly—> Arg.,
HA 3 AN MUTEBREAE (F 2), 5 Gly—Arg 78 A &
TR BLAY L IR 2> FE 24 AN FEAS HP AR TN 3 2 2%
B FAME,

AN T 16 1 4 D7 AL s, 32T Al 33A
Ry 22 P 5 X TR AL T I S R RS 7R T32C Al
G33A D s S HUES o 464 59 CC M GG, T Jo 2%
B TE GOAA T A138C o7 5, 2231 1% 8 X0 ) 4=
B TR G A2 A T LIRS
2.3 SETF 16 BERSH

XPI B 24 AR BEAT B A S BT L e 22 3P
L E XG0 12 MREAR A 9 DNASRTE A 7 248 K
i AT L3N RRE T IS R 12 FEA



8 M HEHOBESE XS Lonbr]l LR AN BF 16 19 SNP o il 145 75 4347 783
32 33
1 OAAUTACTOO ANTTOARITCIG CTITGLAGACT '1"11_-)‘_('];\;\(’](’]'I”I' TAACTGGOLIG GOAAACTTCT
T 94
7} ALATTGTATT ATCTTACAAC TTGCTOTTTG CTATUATOAC AACKUTGTOT CTGGTUAGAA
|38
121 AGTTCACTTCTGCTGTGUGA GAAGACCTCC TGAAGGCATT AG

R

R A 2 WS kY N 7 I PN G- 2 A sk il EXIE T S DAY

Primers were underlined, variations were showed in shadow

B2 3Bimbrl EEMSMETF 16 F5I
Fig. 2 Exonl6 sequence of chicken Imbrl

AANREE T HRRIBETF, AN AERA
X 22 ) 5 i XY i B 2 A2 B AR AR BEAT S B
¥ JF i —2 R H Phase2. 1. 1 B4 2517 BAA5 R B 43
w4 ) 5 B AL (R D B IRERTE B
ME— R BARERIZH 4 . hapl & 41. 6%, hap3 # hap5

%15 20.8 %, hapd 5 12. 5%, 1M hap2 14 0.4% .
TSR A G R) T L 4 AR S 6 N 7 A 20 b LA
B MAEABESE 24 D FEA TR I 3] 5 4> AL,
SR A RUAL TR B AR A

x1 Bimbrl BENEF 16 WEBERESH
Table 1 Haplotype distribution of chicken Imbrl exon 16
A5 AR
Az = " y
AR o R ERE S 22 3P 1 3G 1 5E A XY
Variation sites
Haplotype Number Silkies White Plymouth Rock
32 33 94 138

hapl T G G C 20 20
hap2 T A G C 2 2
hap3 C G G C 10 1 9
hap4 C G A C 6 1 5
hap5 C G A A 10 10

LA 22 08) 5 E XS A I B 4 Fp SRR AL, hapl B
5 7Y 22 3P 5 9 0 R AR B, R AR R
83. 3% hapl BUA% AU I 22 3] 15 39 1 oy S5 M B A
12 He P gy gy 1 AR A 11 A4
IKER & A hapl B8, hapl/hapl 445 B2 22 3]
LB XY ) 2 L PR A, 2 R e S AL 7R 12 A
AR 3 A AE hapl/hapl HA5 R &5 4 3
Fofr LA Y 11 2 A G SRATG L A3 S ASURE I 1) 1 R R 2 9K
hap2 HUA5 AL Ry 22 500 1 B 39 PR AR A L HFE 11 H 22
PG E Y AR E] 2 AR, AR, fEA
50 ARG F] 3 AR EAE A, TG hapl M hap2 FLAT
AR 12 H S s A b hap3 B35 R Y & 2 48R
Hh37.5% hapd HAE ALK 20. 8%, haps H % Y
40,7 Y0 FE 22 P 5 B 3G R I v A XY 8] L hapb J2 H

& e XSG AR B R, 48 hap3 A hapd J& 220
L B X6 0 8% o PR ) e AR R (H 9 o TR RS
55T 90. 0% F1 83.3% .,
2.4 ARYWHMEIMNEF 16 IR

X Imorl FERAN BT 16 5 A R R IR IR
PE AR % XS A AN (] 49 ol (8] 5L A 8 B2 1Y) £ 57
ML XG5O T8 W R 85. 8% . 5 B (0 [ Y 1 K
84. 0% 55 40 iy [ U5 R 87. 0% . 5 R AR JE 1 [A]
JEMEHR 85. 0% (B 3), MNEHwEIFFIRE . G5 A
Imbr1(NM_022458) By [81 IR PN 82. 3%, 5 B (NM
_020295)H9 A 81. 3% , i X9 5 %) (xm_539934) 1L A
46.9% , 5 RIEM (xm_527963) 1 K 56.5% , 4 &
+ 16 7E 5 /Yl a] #Y [ P50 7E 1 52 0 i T A G i
J7 50 () [ 58 1 1 R e



784 & a0

E % 4k 38 %

Chicken GAATTACTCGATTTGATCTGCTTGGAGACTTCSGAAGGTTTAACTGGCTGGGAALACTTCT 60
Chimpanzee —----C-—=-A-————-———— A C—m——- Tem———————— T-————————— T---- 60
Dog ST TS YR | ST —— ) PR ) FT—— T-—-- 60
Human SRR o YR fof— Y (T ——— Y T —— T-——- 60
Mouse SRR oJ Y - T A | T ——— T-——- 60
Chicken ATATTGTATTATCTTACAACTTGCTCTTTGCTATCATGACAACATTGTGTCTGGTCAGAA 120
Chimpanzee ——-——-———————— Cm——— T T-——————- TG-———— C--- 120
Dog = —mmmmmmm————e foJm— T ) TGmm——Cmm—mmmmmmmmmmmmm oo 120
Human ~  ———————————— C——=== T-———- T-——————- TG-————— C-—- 120
Mouse = = ————————————- C—m——- T-=d-———- L T-—bh—————- 120
Chicken AGTTCACTTCTGCTGTGCGAGRAGAGCTCCTGAAGGCATTAG 162
Chimpanzee —A---—-- Cmmmm- A--T-mmmmmm- A--TT-C--——- CC--- 182
Dog -b-———- C———————- b A—-TT-C-=-——- CC--- 162
Human _ S P Cmmmmm R - A~=TT-Cmmmmm CCmm— 162
Mouse ~h—m———hm—A-—B——h——mm e 3 —-TT-C-———— CC——- 162
B3 FEMHE imbr1 EESMEF 16 BiFMEEE
Fig. 3 Homology comparison of exon 16 of Imbrl among five species
HHA 150 bp, S T L2 ERM A, ET
3 W R BEZWEHG % M PCR-SSCP J5 i ik
N o b A% s e X
TENMB BB SR tmor] SN SRR & R H AT

FAHE XD W R mbrl AT 16 759 Fh )
HA MRS RS, A5k 1 PCR-SSCP #ill
R T ERAT T Inbrl Z2HAMNE T 16 B SNP £
Wi, %3 PCR—SSCP ik [F 8 7 22 3 15 1 X Fl (1 %
e PR XS [ 1 43 A 5 A B G 1 25 55 P A I 2] T 4
AN R T32C 28 502 22 00 2 B 39 1 %
T PR RS [ F AR S e 7 ARG ) 22080 1 B RS S S A
32T, T P 9% 7 A XS 4R Sk & 45 f CC 5 I 4 i [ ) B
i 43 A AL B 0 25 5L T A ) R ARG R I R
F Y, kSR 22 3P 5 50 1) B R R AE T 9 e A
AR A D Bk, A ST 25 SR R T Y Imbr] P AT
AE 55 k7 A VAR DG

3 0 0 ST 3 R R A PCR-SSCP 3 A
RUJE] YOG & L DU 3 — 20 SR F PCR-SSCP 7 ik #:47
TRAER F AR B Bt & B R PCR-SSCP 3 7
TR 5300 e 55 SRR S B T 22 3] 1 4 X I T A S
DR R ] A7 A W) G 25 S5 0 R — AN B, A JE kT
Primer11 iy PCR-SSCP & A 7Y 5 I /37 3K 15 19 )5 5]
HE DR TR ] A X R OG ZR L AN AB 3 IR IR YR TR S A4 Y
Iy 25 R e J e 7 05 AR e — 8, fEE WS RH
Primer11 #47 300 4~ F, 4 %% J5 Bf {& i) PCR-SSCP
S, BB AA Blid £, PCR-SSCP /Y43 #i 7 F, 1%
W 308 g 2 o PR 3845 4 B R . I A 0 ) 45
Hl PCR-SSCP A58 W & 1Y LA, 7] BE 2 1% X U

AR PCR-SSCP & K 7Y 3F 47 B R 20 4% 4F
MR 22 25 40 A K i Bt M B8 BIF 5 PCR-SSCP & [A] 7Y
BIR e £E 2 ek 2 AL EAMERSEST PCR T if
PCR-SSCP £ [A #4 fr % 1 ) 0 > 25 B A9, 4l ik — 25
B54IE PCR-SSCP 3 PR A4 1) J 56 R A2 45 — 2, 1
AN B T 2L b AN 53 591 8 — A~ 2 E A7 D ) R A
A5 F I R R, B BE A 2% A 0 ) A R ok
HeM 265 7 1y 28 AL CHTER S 2 UL R S
LB

4 N 2

4.1 KI PCR-SSCP H& K BUAE 22 3 5 5 34 Fl [ 1%
Vi PRI XS ) A7 B G Y 2% 5

4.2 MFERMAAEXEFIAE 4 DTS, T32C
AR S AEAE 22 P 5 3 F I v XS ) A B I i 22
S AP E A E S 32T S EE P, I8 T Y
# R Eli A CC,

4.3 HAERELSHEAG I B 5 AR, 22 50) 1 3G N
P19 5 TR XS HR A T AR S R A A T
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