BMEESRR 2014,45(2) :320-326

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2014. 02, 022

BEBHERZTMERERSESHHEXE
ER EEFHRIE

X R4 LR RERE L ERA . W
CE T RSB MRS 22 B 6 T 832003)

W OE: KU B TEXS R RGeS ARG R T K44 4 A FE 0 8 BEAT R, W A5 ) AE R A AL Fib
JU 6 5310 3 Ak R R BT PE T R RE AR B A VR T . BIF ST B AR A R IR I kB A [ B D R (72.78,84,90,96,102,108,
114.120,144,168 F1 192 h) 1% I 42 I 75 % 5 Z 2R 0TI G 1 551 1 BE il 1, >R ] Real-time PCR 77 3 i I M A
ARG & B A B PO [ B AL M A A G SR R a5 . S5 R R BT 8 589 8 Jesd R iG o 33 HSD Fl ER A
WEPE I 2R 38 B B TR . 38 HSD RiF R MEVEMRIRFE 72 h B iKW PE A BE M 24 38 IR iR 96 h RIx B .
TE 90 h PYME HEPEZR SR P-450c17 B P 3RIK K P800 72 78 h iR B s 4 L 72 90 h P Y &4~ I ) s P L5 A
Vo 2 RAR .35 (P<<0. 01, 238 MR P-450arom K& K7 MEME AT UK I 3 3255 , (HR A PR B Aol 2] 236 . 7E 4%
AR K E R ER IRIKAH 2 WA SR 0%, 4 BILE 72 F1 108 h,

KR XY 505 e SR IR NG s ER B Rk 43

hE 4% S:9813.3 XHEIRERL A XEHS: 0366-6964(2014)02-0320-07

Expression Analysis of Genes Related to Sexual Differentiation during the

Early Development of Chicken-Quail Hybrid Embryos

LIU Xian-xia, FENG Xin-lu,ZHAO Zong-sheng” , LI Da-quan™ ,GAO Shu
(College of Animal Science and Technology ,Shihezi University ,Shihezi 832003, China)

Abstract: This study aimed to detect expression of genes related to early embryonic development
and sexual differentiation in the chicken-quail hybrids. First, the whole embryos were collected
during the hybrid early embryonic development at different times(72,78,84,90,96,102,108,114,
120,144,168 and 192 h). Then, based on the identification of early hybrid embryo sexes,Real-time
PCR method was used to detect the expressions of sex differentiation associated genes (33HSD ,
P-450c¢17, P-450arom and ER) during the embryonic development of male and female hybrids at
different times. The results showed that in chicken-quail hybrid embryos,both of 36 HSD and ER
genes expression in females were generally significantly higher than that in males. The lowest ex-
pression of 33 HSD occured at 72 h in male, while the highest expression occurred at 96 h in fe-
male and male embryos. Within 90 h,the gene expression level of the male and female hybrid em-
bryos P-450¢17 was higher,peaking at 78 h,and there were significantly differences(P<C0.01) in
females and males at each time point within 90 h. P-450arom hybrid embryo gene expression could
be detected in females, but the expression of the males could not be detected. There were two

peaks,respectively,at 72 and 108 h expression of ER gene in early hybrid embryonic develop-
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T 30s, HAMFEARER 3K,
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Table 1 Conditions of PCR and parameters of oligo-nucleotide primer pairs
FEH SIS —>3D P14 25 5% 1t
Gene Sequence Amplification steps Conditions of PCR
F:ATGGCCGGCGGGATCGTTAGGT 94 °C 30 s,(95 C 5 s,
Wpkci Three steps . .
R:GCAAACGTCTTATCCAGGAGGCTGG 59 C 45 5,72 °C 60 s) X40 Mg
F. TGAACCCCAAAGCCAACAG 95 C 30 s ,(95 C 5 s,
Bactin Three steps
R:CCACAGGACTCCATACCCAAG 58 C 10 5,72 °C 20 s) X 40 MNEFH
F.CTGGGGAAACAGCAACAGCAG 95 °C 30s ,(95 C 5 s,
3FHSD Three steps
R: TTATTTTGGTTCTGGGGATGA 58 C 10 5,72 °C 20 s) X 40 NEFH
F:GGCACGTCACCCCCACCTCAG 95 °C 30 s ,(95 °C 5 s,
P-450c17 Three steps
R: TTATCCCACTCCTTCTCATCG 58 C 10 5,72 °C 20 s) X 40 I~ FH
F:GAATTCTTCCCAAAACCGAATGAG 95 C 30 s ,(95 C 5 s,
P-450arom ) ) o ) Three steps
R:GCACCGTCTCAGAAGAGTCACCAG 60 C 10 .72 °C 20 s) X40 MNEFH
F. TAC GGC TCT ACT ACA CTC AG 95 C 30s ,(95 C 5 s,
ER Three steps

R:GGC TCC CTT TCT CAT TGG TA

59 °C 10 s,72 °C 20 s) X40 MEH

bp

490
296

p-actin
Wpkci

L~4. Mtk S IR SR 93 5 5. DNA ARXS 73 F BT r e pUCL9 56 ~9. HE Mk A4 S IR iR 9 4%
1-4. The amplified results of female quails; 5. DNA molecular marker pUC19; 6-9. The amplified results of male quails
B 1 BE5#FRIZEER Wpkei Fl practin ER# 1T £ E PCR £ EE 5 Bk E

Fig. 1
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90 h A ME . HEVE S S IR iR P-450c17 J R 3R 3k K
B W5 T R BV EARAKY-  7E 78 h 3k 3 Fe e 0 A
90 h PN Ml F 28 IR iR 2 58 KO Uk Bl B R . E
PEZR SEME IR P-450¢17 BERIAE 90 h P4 1Y 33K B ME 7
WY 5 75 90 b P R B[] 0 5 M e L 2 S A e 2

Results of sex identification by multiply PCR with Wpkci and f-actin

(P<<0.01), 96 h oMtk SR ER AR E,
F IR ARTEARAR K.

2.2.3 AR NG P-450arom 3 1) & ik
S P-450arom F P AS[] i [a] 25 28 35 70 b7 DL 5

3o Tl P 2 S8 R iR A BB R ) O 3 3 ASOME 1 AR iR A
Foik HHFGR R B sh k., B0 3 W o i W 1
Ay BIJETE 72,96 M1120 h (HH KR BB L TR, 7E
168 1 192 h FEik k.
2.2.4  ARVENZ 2 I ER 3& R ) #3843 M
ER JPRIAEA R 0 [F] 50 23K 70 UL 2% 3 Itk 5
WEVE IR IR F 8 FE 72 ~120 h I () 5 3 3 ok 1 o T
MEYE . TEZRASIRIG A B 72 F1 78 h ER K[ % ik
TR 5 M 1 R iR 22 ] 22 S B 3 (P <C0. 05), 7 96,
102,108,114 #1 120 h ER JL[H ik 2 B H g 2=
(P<0.01), Jf H MM 2R3k KT8 5 T HEME . 76 A%
WG & B 144,168 1192 h A [\ 51 2= 28 I i
ER J: P 335 K F- ARG
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Table 2 The relative expression quantity of 3f-HSD and P-450c17 gene of different gender of hybrid embryos at different time

points
I iR A R[]/ h 33HSD P-450¢17
Early embryonic
development stage HEYE Male Mt Female HEYE Male P Female
72 0.00140. 0002 18.674+0. 001" 5.24341. 643 65. 12144, 356"
78 0.00240. 0004 21.383+2. 645™" 6. 785+ 1. 554" 71.117+5. 621
84 0.00540. 0012 10. 345+3. 667™ 2.33740.902% 25.33742.902%
90 0.0174+0.002% 8.22141.093™ 4.15140. 223 10.549+4. 563
96 0.30640.001"™ 32.33243.112™ 2.56240. 461" 3.0234+1.239%
102 0.048+0.013* 19.063+6. 9285 0.14540. 003" 2.05840.013%
108 0.0524+0.007 8.03944, 974 0.78440. 005" 1.337+0.502%
114 0.03740.003% 2.1144+1.237™ 1.65440.065"™ 1.54940.003%
120 0.01140.002% 13.114+4. 116" 0.234740. 005" 1.0234+0.321¢
144 0.00540.001% 5.2734+2.104™ 0.13640. 008" 0.456+0. 0117
168 — 1.442+0. 632" - 0.86740. 012"
192 — 1.566+0. 701" — 0.12340. 009"

281 0l 2 8 I S B A I ) SRR B BOAS A T 10 B AN IR RS SRR R R 25 SR B (P<C0. 01D RIl/NG FREROR 22 ¢ B 3
(P<<0.05), —. ARAEMI . T 1A

The actual samples number of the each time point after sex identification are not less than 10, different capital letters means sig-
nificant difference (P<C0.01), different lowercase letters indicate significant difference (P<C0. 05), —. Failing to detect. The

same as below

*x3 FEAMHEZER P-450arom F1 ER EEELS R B S HEEKE
Table 3 The relative expression quantity of P-450arom and ER gene of different gender of hybrid embryos at different time points

HHIM NG % B 8fEl/h P-450arom ER

Early embryonic

HEPE Male Mt Female et Male P Female

development stage

15.15341. 554"

—. Failing to detect

72 — 60.672+E1. 049 13.22440. 678"

78 — 23.561+2. 334 10.11740. 693*® 13.148=+1. 552"
84 — 37.275+2.675" 4.0930. 3428 5.23140. 665"
90 — 18.238+1.568F 2.13140. 1278 2.05840. 226
96 — 52.812+1. 442 0.019-+0.003" 1.33240.077%
102 — 15.332+2.566F 3.551+0. 4347 11.284+1. 754™
108 — 10. 842+1. 046" 4.323+0. 782" 15.171+1.998™
114 — 8.11740.143F 2.776+0.232%¢ 8.64641.039%
120 — 47.932+1. 382" 0.008+0. 002" 1.126=40. 026"
144 — 17.474+1.412% 0.01740.003 0.013%0.003
168 — 0.02340.001F 0.02240. 005" 0.01840. 004"
192 — 0.087+0.002F 0.01140.002% 0.02340.007¢

S
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Ko XIBEPRAERE T R L 83 IR iR 33 HSD LA
FE P ATAE 72 ho R B FER G & F 120 h 3Rk
W . HOMEE B R T RS S IR & F
55 5 RT3 HSD 78 H Ak il 434k i 2 e & 24
Mo ARUFFERB G 585 2 g ki b 33 HSD 4k
PR 22 35 A I P 3 3k o A S 3 o T A 2
R 33 HSD JE [F 3% 35 % 1A 7K - R A B 1 i Jifa
TE 72 h B AR, MEPE FUHEME 22 2 IR 96 h 3RE
B TE 72~144 h Z 614G ik 3l , 168 #1 192 h A~ fE
R ) ik, MM SRR FE R I & F 72~192 h
FEHE M, X5 RE -8, HEE
KK AL T8 B A 0 X 5 69 28 458 M E . 38
HSD FeMitE IR o i IR R AR KGR IR AT L A,
X B G () A Y A
3.2 P450c17 EEEAREHNEZHRKRELE RS
P-450¢17-32 ATl TV R G B i) PR 3 1 44 1k
T ) T 0 2 A 43 390 7t A oA 5 2 0 T T R S 2 T L 1
hy SR £ B AL TR, HL Nishikimi 2550 5% ] i
L2438 T7 A G ARG P-450c17 JE K ik,

KB P-450c17 mRNA FEHEPEIE R 4L 6 d i R 5
B, Z 5 TR S MEE IR G 04 R T R A L
PEWRRR P-450c17 mRNA [R5 R 5218 E T,
O. Nakabayashi & 5 F A 4% 5 75 1 A6 10 3% i i
P-450c17 KL 323K o A 90 LA 1Pk 3 I vk i v
K T 2 PR XS IR AR E0 R AN B . O, Nomura 451
R R i A DAY IR 2~9 d P-450c17 JEA
MIZRIR, K IMTENFAL 2~9 d I MEMER IR XA ik,
BRX BB D ARG E TS 6 K, Kk A iy
L Z 5 TR, X SE BT 2R B, P-450c17 3k
DR 70 49 38 0 A R IR AL 3~7 d B Kk EEIR IR &
F A4 dImRBERN. 25 H B shE .
AT TE 2 W o 78 F S G 1 1) 568 o Y R Al |
BUAE 90 h N ME LB 14 2 S IR iR P-450¢17 JE PR 3% 3k
IKP# s AE 78 h ik B S R 7E 96 ho P ME R A 52
ARG 2 38 7K S B Bl BHEME R . ME R A S IR i P-
450c17 JEPITE 90 h P AY KRB B HEME & . 7E 90 h A
{5 5 R e 2% S B 3 (P<0. 01>, 96 h
Jo MEPE 5 HEVE F 8 25 S AN B 3 RRERAEAR K F .
XU 28 SRR Y P-450017 JE R 2635 w5 It R A7 .
3.3 P-450arom EREAEMHANRZTEBEEER
TE 52K, P-450arom 5 MEUR & LAY SC B
B0 SR A2 At 1% 05 P A ) B R R R R S 0 Ak
SO L2 BB WY . 39 P-450arom 3R3EIT IR T 1 70
b, Bk S AL FE T 25 1 RE S Bl O £ 3 R
P450arom 1E X% F1 55 2 i P 43 A rp ol 3 1 2 AR
A . O.Nakabayashi 2 fil C. A. Smith 2 % H
J AT A% 5 7 v A D XS R 1 i b P-450arom B TR )
3B G5 R R U AR ME T IR i vh R 3k, T I i
Ak, O. Nomura S5 5R I 2 22 2 Jr ik 4 ) 5
WM EBTEAE T (2~9 d) P-450arom 3 KX 1 F£
BLEER A, P-450arom mRNA 7EE4L 5~9 d 19
M X8 U v A e 3 L AR T A A AL B L R A XS i
PRI AN B H SR GK . P-450arom B K ik 1) I 1R
B AE AR R L5 5 KLk S BB —3%. C.
A. Smith U558 8], P-450arom 3 R 1E A B 1Y
NG % B At Ferp 6.5 d 75 M i e o w] ORI 3]
TEREVEARER DU 2 . &5 59 FI NI & & # v,
PEMRIG & B 5 3 Kk rl ALl 2] P-450arom K& [H 1)
Tk HAER B 4 KRB &g, bl s FRE
AR F 2 s IR B P-450arom % K 7E #E
PERT LA I 2 23K o (H 2 MRS fe e U 2, R B, P-
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A50arom FE R N WEVE 24 S8 IR IG FrRE A . 76 22 28 METE
W R B 72~144 h P-450arom %P, 5 90 % 3
PR AR Ak o (2 B 2 A8 IR IR 7E 168 h Z )5 th AR
IR 2235 S B fifg 79 75 9T 9 Z% 58 W iR B0 K6 43
S . A IR R T 4SS IR AR e 2
Ja o+ BT IR o0 M PR I 2 ik R ) 2% 3 B 0 2t b
WA T dZEHHIA T HHE
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A A3, M P-450arom 3 Rk B4 2% 38 R G B

Fifr . MEYEZR SRR B ER A4 g . 3 5 AE 72
1108 ho7E 144 h Jm 3K FE AR F K A0 5 6 39 4]
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