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Relationship between Pvu II Polymorphisms at Estrogen
Receptor Gene and Litter Size in Swine
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Abstract: Estrogen receptor (ESR) can regulate the synthesis of oestrogen and affect the reproduction of swine. The

relationship between Pwull polymorphisms at estrogen receptor gene and litter size was analyzed in Laiwu breed and

Landrace breed by candidate gene method. The results were shown that 56bp of Pvull polymorphisms was the same

as the beginning sequence of 3. 7kb of RFLP. The distribution of Pvull polymorphisms also could not prove that B

gene was a superior gene,and there was no decisive effect of 3. 7kb band on litter size in pigs.
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4. 3kb ZHr M SE R Ay 44 O A R IR PR B R Y
F S E L ZEMF LA 3. Tkb RFLP fr B -7, A H
BEAF (1997 AF) BIF 98 K R AR ™ A1 B0 K 24 5 R B AT
3. 7kb 4§ 5, 4B BG A0 A 1L B 2. 5kb A
3. 7kb A7 HEM 3. Tkb F A 6 AT B0 g R U
YEF T 2. 5kb (9 7 Be A 2 7 A A 3 B 5 5 AT
FEPAHZED . 2000 4R, 25 KUK S ) PCR # R,
K 7R [ 5 RO 9 ESR $: 5 PCR— RFLP, 45 3
] 5 Fof ) 356 R 00 R 22 S W i 3% (P <<0. 0D, Ay
THE— 5 3. 7kb A 5 PR AT RO OE R A SO
ESR JE H A& AF S 4 il 7= A7 5000 0 38 56 XL S LA™ A7 4L
AT AT 19 o 77 b 3 I 4 R L A0 5 | 1
FUR S MRRIEAT Pou TT 28505097

MR 7 ik

1.1 Rz

FHTEHE (58 JO Mk A AR TE HE MY
KGOS ALRT TS, AR
T ae 55 ) 77 AT B R A 4 B 47 28 (total number
born, TNB) #l 7= i& £ % ( number born alive,
NBA) , Forf 87 A 80006 A BUmM SE g B 4 35
RT3 e LA,

1.2 5|¥i%it

ZH k4], 51 BEAY) TRA A4 .
B4 1.5 CCTGTTTTTACAGTGA CTTTTACA-
GAG 3'; 8| 11.5' CACTTCGAGGGTCAG TC-
CAATTAG 3/,

1.3 PCR UK R R &%

PCR ¥ & MJResearch USA, & W &K K
25ul, 10X 2% W ¥R B 43 & : 100mmol /L Tris — HCI
(pH 8. 0), 500mmol/L. KCIl, 10mmol/L MgCl,,
0. 1208 ¢ . ANTP 289k 2 2 200pmol/ L, 51 #) 4 ¥
BN 1. Opmol/L, 11U Tag DNA WOWE, W5
4 :95°C #ASHE 2min, SR 5 95°C 40s,58°C & 1 40s,
72°C #EAf 1min, 30 MEF . 72°C {41 7min,

1.4 HiEAbIE

BEMrEE A SAS(6. 12 FRA) .

JIT kG FE 9 K 43 B 7 A7 Bk ik TNB Rt NBA
(R 58 1A TR A0 5 [ 7 2800 < iR R KON  ESR S [H] 4%
HE R YA 5 BEMLARINY - Bl AL 7k 26 3L o

Y = S50+ 5 AR+ IR IR RLNE + 3 4F F 30
INf 5% 25 BN

RN a=(BB—AA)/2
BN d=AB—(AA + BB)/2
BHE D=d/a

2 4 R

2.1 ESR ®E# PCR ¥ 1#% % Pvu 11 Et]]

519 T X85 2L R 41 DNA #47 PCR 73
BN 121bp W44 . Pou 11 BRI P9 07l 14
RS 5 3.5 V0 1) B R A S PR VKA TN L 25 SR AT 3 A H
A 121bp 445 (AA) ;45 56bp Fl 65bp 547 (BB) s 4
121bp,56bp Ml 65bp Z545 (AB) , WL 1,

1 2 3 4 3 fl 7

B 1 FEM¥#c ESR E[E PCR ¥ 1 EiL
Fig. 1 Electrophoresis pattern of PCR amplification
of ESR gene in different pig breeds
(1:Marker;2.5:BB;3,4,6,7:AB)

R 285 2R s e TE R MK FUERER P ESR
B[N 1 AR JRE 14 O 25 23 A o 29 R A TN ) BB 3 A 7
AR, AN AR ESR B 280 WL aR 1.
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Table 1 Polymorphism of ESR gene in different pig breeds
W EREEN G B ERER 3K (A R B3
# AA AB BB it A B AA AB BB
K 36 22 0 58 0.8103 0.1897 0.6207 0.3793 0

KA 33 6 0

39 0.9231 0.0769 0.8462 0.1538 0

2.2 ERAREMNETE

M4 ESR $£H PCR 44 7= 4 ¢ Pou 11 B
P A DI A6 B 45 28 [ PCR &3 45 51 ) A 2%
A B AL 5 51 5 pGEM — T Easy Jioki £ {4 %
ek DHS o BZ A5 A1 . PREEE & A Amp X—
gal \IPTG fy LB P I 5 3 () e AL % » 42 U
ki pESR—A I pESR—B, DLt 1T PCR 4
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B g5 R 121bp B R FAE

#— 3%l pGEM — T Easy #{& I (%) XU U]
A s CEcoRT BRI ¥ 4 1 il ) 43 9] I 1k %% Ak 2 ki
pESR—AA 1 pESR — BB, 1. 2 % %5 JI§ 18 5 Ji B Uk
K, & E ) F —A4 3. 0kb 2245 B K B (K /M5
pGEM—T Easy 43 F i it #1 24) F1— 4> 140bp £ 47

1] 20

FSR-A44 3

30

/N B, YD 43 BT A5 R R W], E A BB A AT
121bp 47 #9 ESR 3 DNA HBr.
2.3 EAREBANRENFEINE

W 45 R R IZT I KT WA s 848 ASd—
C,T57—>C, %45 515 5| Pou 11 i Y] 7 &5 (CAG
CTG (K 2),

£l 30 &)

CIICGAGGGTCAGTCCANTTAGAAN TAGGO IGOAAGGGGAC T TGACAAGAAAAGTTGG

ESR-BR

it R

ESR-AA

a0

CAGCTG-
A

(13.1] | 100 121

TCLCATAAAACTIGATTCTGCAT CLTTAGATATACTC LG TAAAAGTCACTGTAAAAACAGE 37

ESR-BR

2 ESREFMEA ERMB EFENFEILLE

Fig.2 Sequence analysis of gene A and B on ESR locus

2.4 ESRERESFFHNXER

AHIESE v T A I Y 3 S A L K S AE A ESR
B DR AR AV 26 0+ W s T S o A . FESR G VK H
FEREAR Y R KG I 2 ESR JER ) BB 3R A, R 1
MELL TR AA JER AL BB % R RL7E B A1
B IEAP R i 2 5. R R 0. 50, AR 4R
1 pge it g R4S ESR 3 X F 40 7= AN
LS IESE L AA SE R R BE S Y L AT BRI TR

frgeng i F BB SR BB H 22 RN B & (P>
0.05), FER MR, ESR £ H X T K A K
5148, BB SR AA R A R R
FFECR = 15 AT R0 22 S 43 0 Dy 2. 73 (P<C0. 01) Al
2.43(P<C0.01), X F& ™K HM, BB H K AL
AA FEPIRVEERE S A EOR 7™ 36 A 800 25 57 53 0
2.35(P<C0.01) Fl 1.61(P<C0.01), %45 % W
*x 2,

®2 ESRERAXMESFHERKMZIE
Table 2 Affect on the reproduction of pigs by ESR gene

i B 5 Z
i 7 N TNB SD NBA SD N TNB SD NBA SD
KH#%  AA 24 10. 75 2.09 9.58 1.95 54 12, 44 3.48 11. 19 2.79
AB 5 12. 80 2.17 11. 50 3.34 8 14, 20 2.16 12,4 1.67
K AA 18 9.67 1.91 9.00 1.85 47 12. 26 2.43 10. 72 2.05
AB 14 8.87 2.31 8.21 2.46 37 11. 65 1.75 10. 40 1. 90
(N EGESEE TNB B P78 NBA A= TG A748, SD Ry i 22)
3 i A AT TIF . I DNA Star 8 %E AR5 1 90 15
> §Ze

ESR B B T kA4 i 48 (A—>C, T>O) i j7 4=
T Pou 11§ V)07 25 (CAG v CTG) . Rothschild 2
Pou 11 FRGIPE N VI EGIE LI N4 DNAL SR G 5 & F
A 1. 3kb ESR 3 cDNA #4243, 15 5 3. 7kb 5§,
4. 3kb AT AN 0] fE X — BEF B N R B B
% S BN T 50 0 5 AN B 32 T R A R 7
GenBankH JC 7 51 (1945 SCHRIE - HATXH#% ESR 55K
(42 31 IR AN HIGE . 1999 4F, BR 58 KX 3. Tkb 4y

ZERLRN 3. Tkb 4% 5k RELP B B PHPE 7 B 14 1F 1) %
FNHEAT A AT KB PCR 14 X 56bp (1) Pow 11 fiff
Yl R BT 3. Tkb 1E ] 2 1 A2 46 36 4 (3D .
Rothschild S5 7= 41505 P 32 35 PR 07 76 #
%% 3. 7kb RFLP K Bt BN i 22 #F 55 44 A ESR
SR AT A O R g B SE L N ESR LA
) 1. 8kb 1) cDNA g £ EF, XF A [ f F % 9 DNA
HEAT T Pou 11 EFYI RELP Z2 2850 40 7 i) & BE, fi%
PR B KA s B 3. Tkb B SRAE , TAE G RN
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gk H A 2. 5kb A1 3. 7kb 4, X Ui W 3. 7kb 445 X
7 BT ANt S AR T T LA T RSN

3. Tkb 7 .

2. Skb B R BOA I AT RO B DA B 7 A 5 DR A
B,

CTGTTCTTGTCAAGTCCCCATTCCACCCTATTCTAATTGGACTGACCCTCGAAGTGTTTC...vvvvvvnn. ..

56bp iy :

CTGTTCTTGTCAAGTCCCCATTCCACCCTATTCTAATTGGACTGACCCTCGAAGTG

3 PCR ¥ #XFFI5 3. 7kb IE [ F 51 B 7§ 04 bk %
Fig.3 Homology Comparison between 3.7 kb sequence and sequence amplified by PCR

AR AE A 1L N 2 e SRR M R 2
PR S A 5 WA A A B T R TR B R e R AT
B F SRR B 43 bR g R X — 25 R R g
i3 SR FH A LR (188 42 38 54T 1 QTL 25 #4431
I8 UES 304 i PR JAE 78 AN [) B v e o) 7 A1 8504 2K
7 AR IR — B0, Hoax A R 85 0 35 R A 7E oA
A1 R & B

ARSI FE A T ARG £ 3 TE A R P REAAR N
ESR JE[H 52 B BE ) i 45 40 A . ¥ R A I 21 BB %
PR AN, 38 b A 44 L ESR S PR X T 7 8
S TENE s AA JE DR BB A% 19 5 7 A7 B8R ™ 6 AT 2K
W& T BB R AL EER L (H 22 5 R 3 (P>>0.05),
ERAMREAT, &/ K A% BB REF AL, AA S
PR 7 A7 H0ORN 7= 16 AT B 22 55 40 0o 2. 35 (P <<
0. 01) Al 1. 61(P<C0. 01),

W A 3 6 0 I 45 RN 3. Tkb 4% ¢ RFLP
F B BH M B B 1) IF 1) P B A B R B PCR 73 X
Pou 11 EGYI 5132/ 56bp F Bz T° 3. 7Tkb 1E [ /¥
FIRE A T4y . WA 3. Tkb 4541 5 7 A7 B8O TG
xR M FE R FE R Pouw 11T 2 254 5% P2 A7 50 A SE PR
B, HAFIE T ESR H P 1E & 7 A7 5 3 8 5%
) Z 2 PE A IR ASBEIE S B 3 N R 1 #4514, i
M 3. Tkb F 5 X% 4 B AT B00T BE AR R TR AR
FH. {5 2. 5kb 7 & 75 2 BAR Y AT 2 IR A a4
Pric it A 7 T i — 2 i 5E

HHi, 78 ESR EH By 52, # A M ESR K
BSR4 7 E0) — A B R A S AR — A
H5ZHREREEMNARIC N, ESR 7845 6l 77 47
BOrm i HIE BB AR, A N — Rk,
INA ESR AT RE 52w JR G 09 4715 o 308 ik — 2 1)
WFFEARAE S

4 N zk

¥ ESR £ A 1y 121bp PCR §" 18 X fZ4E Pou 1T

fiti i) 22 245, B 56bp 4 Pou 11 ) 5 Bt i T RFLP
SRS Y 3. 7kb 1E [ A AR 43 4. T
FEAFECEIERE ESR JEIR 121bp 454 5 P2 A 50800 ¢
RIWFFE b R L B P24 55 H ESR HE 7 [ 36
FERGRE AP Pou 1T 2850450 F I8 R EIES2 B
DR AR S R L BRI 3. Tkb %5 X% Bl AT B
Al BEAS A P M AL B LA H A AS BB A 25X 32 3. Tkb
i 2 2. 5kb 4 5 AT BN A G .
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