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[ E] [HM)Y BB 2K 4A1 (Nuclear receptor subfamily 4,group A,member 1, NR4A1) DNA #3144
K IEXF CDS P91 K Rk B A7 20 B U075 DA R AR & R BE 3 /50 55 00 w4 kL, R B HL 7 sl BE R, X4
NR4A1 DNA J7 5 #4753 85 FOl 5 I X5 NRAAL Fe P 5 50 3F 47 A8 W45 827 43 01 s R 1 BR BR N 48 8 R A 1 AR
# 2% (Human chorionic gonadotropin, HCG) F1 4% I [fil 7 1& 14 Jif 18 2% (Pregnant mare serum gonadotropin, PMSG)) 4b B
B LUK 40 L . SR B RT-PCR 7 840 B NRAAL B R AR, (45 R ]Y K155 NRAAL FEA 4 870 bp () DNA J#
B, Horr CDS 2K JFFI 2 1 734 bp, edifilh 572 IR s 5 NRAAT F[F G b 19 0 5L 02 5 9 5 N (9 %) 7 22 L 2 )5 91
AR F 5 (97 %00, FL Uk /N (94 %) s Expasy 3P TIN5 SR W1 . NR4AT 28 A 0 203 1 7 51 o (157 b 5
2 BB FFIE (NR Cé-type) s — MR R Z R KM 5 — 2 Z-C4 88 20 5 7 90 5L 000K 48 i 764 IR I R Ak L5 L ]
V5348 NRAAL 2 D 7E BRI % 7 A Ak ORIk S0 R i 32 ik . (4538 4% NR4AL 2P CDS X AE 1) Fft (8] £ <7 1 5503 . 4fi
B NRAAT JE [ W19 G136 19 & & FIHE R 3 72
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Cloning,sequence analysis and expression
pattern of porcine NR4A1 gene

LIU Lin-qing',LI Feng-e’ , XIONG Yuan-zhu* ,DENG Chang-yan®
(1 Institute of Husbandry and Veterinary Medicine , Anhui Academy of Agricultural Sciences,He fei,Anhui 230031 ,China;
2 College of Animal Science , Huazhong Agricultural University s Wuhan , Hubei 430070 ,China)

Abstract: [Objective] The genomic sequence of porcine NR4A1l gene was cloned and the temporal and
spatial expression patterns were studied. [Method] Using ovary of minor sow as material, the structure of
the porcine NR4A1 gene was analyzed by bioinformatics methods. The expression patterns of NR4A1 gene
were analyzed by RT-PCR after ovarian granulosa cells were treated with pregnant mare serum gonadotro-
pin (PMSG) and human chorionic gonadotropin (HCG). [Result] The genomic sequence with 4 870 bp of
NR4A1 gene was obtained, which contained 1 734 bp CDS and encoded 572 amino acids. The amino acid se-
quences exhibited the greatest identity with human (97 %) ,followed by house mouse (94%). Expasy soft-
ware estimation showed that NR4A1 protein was conservative including 2 NR C4-type, one was hormone
receptor superfamily and the other was Z{-C4 superfamily. The porcine NR4A1 gene had a rapid expression
pattern after granulose cells were treated with PMSG/HCG. [Conclusion] NR4A1 gene was highly conser-
vative among species and it involved in the regulation of follicular development,ovulation and e luteinizing

process.

Cdefs BT 2014-04-25

CIERTE T 2RO R L B2 B R BIH H AT F (13C0405) s %08 4l FH2% B B & 75 46 36 4 1 F (14B0427)

[(TEZRA] XA (1980—) . &  IL AR 3K FE A . By HBF 9 b1 L P+, 32 35 SR8 A0 844 & AP T 28 . E-mail: liulingingllq@126. com
GEEEE] ABEEA949—) B Wdb XA B2 %+ ARSI, RN F Y 5 F i 5 5 MRS B Y TR



%13

UMK 45 4% NRAAT SR (0 521 7 91 53 7 B 22 5 B0 2 B 5 15

Key words: pig; NR4A1;sequence analysis;expression pattern

NRAAT B P Ry — A I 52 AR 10 5 5% K5 4
T 2 [ - FHOIRBRCR B % . NR4AT 2 — 3%
[N SRt A E RN (X 1 SR L (]
fR 2 N-2R o » 2545 98 95 A% 5 o2 VG ST o 7 A 2
CoR U o 74 M PP 3E AT 1) 288 1 A5 B 3% M T 52
iR WoR  NRAAL B K3k 5 P450 fIH [# s ) 4 24
it fitf ( Cytochrome P450 side chain cleavage en-
zyme, PA50sce) ™™ 12K [ B2 4 1 o 22 9 1 28 1 1
23 R BB — B, VP2 U 5E F ik ds 1, HAL g
b 248 [ 52 A ol g 7 B L An 4 B €5 R P450 11A1
(Cytochrome P450, family 11, subfamily A, poly-
peptide 1 .CYP11AD) 4 g {4 & P450 11B1(Cyto-
chrome P450, family 11, subfamily B, polypeptide
1,CYP11B1) F1 40 Jfd 8 & P450 19 (Cytochrome
P450, family 19,CYP19) . BRI F LHFES
NRAAL ZEH A L NBRE J7 517 B % o ik —
A BIAF ST A B NRAAT IR T DL 55 200 2 52 [
s it &0 B (20 hydroxysteroid dehydrogenase, 20«
HSD) 76 B (4 (1 5 s 06 dE-0 . DI AL (% 2 68 O 1
AT WF5EH % B NRAAL JEH 9 33k B Mk T
FEMURE R A I H NRAAL RN 1915 5 76 4
22988 i T 8 I L R R I 4 BN Dy 2 A LR 1) 25 )
(47 L BeAh i A 5T R A 4 58 O
203N R 78 TE 9 4 5 1R R (Luteinizing hor-
mone., LH) / NGB AL MR R (HCG) J5 . Al i &
NR4AT KPR 7 5 5L HE 51 FiT 59 96 R0RL 2 20 i rp PRk
EE MR RTY D N BRI AR AT LE
NR4AT1 B A G857 B0 & & AR OR o & b

HEHREAEM. Wik, % NR4AT 3 [H P17 % A 0F
I, B F HAE N () B[] AR 38 35 Ak 0 B 53 40 ffa v
MR TGO E A R . b, AR5 R i+
PR AR L X NRA4AL DNA FESHE1F T 4 8 F i
JF XM NRAAL SEH P 90 64T T AR 9045 B % o
Brs 5 A RT-PCR J735 5381 T4 NR4A1 SEH
E Pk B EER A 3 O 5L UKL 4 B i) SRR AR L
R — 2 B NRAAT JE R (1) S5 M BE 24 LAl

I i RSV R

1.1 #&#

TR i A 0 IR S SRR AR B A Rk K Ak
A R 3 Sk R AR R R BERE . o, — 45 O
S B BUE FE R 240 DNA,L A Tk 3 R 1) DNA Jf
G 3 85 M 5 Iy — HB 43 SR B BRI . T B R UK
YA RE %
1.2 Sl¥rEit5&K

BH4ES M GenBank 1 A NR4A1 (GenBank %
S5 NM_002135. 3) 56 K ) %1 . #] i NCBI EST-
others 5 Sus scrofa #4f8 R4 52 4 4> 5% [7) I3 )7
5| (DB781566. 1, EW505383. 2, EW445784. 2,
EWS506402. 2) , 88 J5 4 3545 (9 )3 51 i 47 PR 452, LAt
SRR, FIH Premier 5.0 #Fi1T NR4AL KA 5]
) (N1F/N1R,N2F/N2R N3F/N3R,N4F/N4R) }
FER G Y (NBF/NBR), NR4AT 3K ik #E
SR B L GAPDH SR ) 2, 519 2 GAP-
DHE/GAPDHR. {55 fir 1151 ¥ 35 th b i AR ) T8
NE AL 1,

£ 1 NRIAI EESIMREE=SY

Table 1 Sequences of primers used for porcine NR4A1 gene
519 % Fx EIE7 )] B/ T TR /N/bp AR
Primer Primer sequence Annealing temperature Product size Template
N1F GAAAGTTGGGGGAGTGTG 55 826 DNA
NIR GGGCTGAAGGAAAAGAAG
N2F CTTTTGTTTGTGATGGCAATAGGA 55 1150 DNA
N2R CTGGGGGACAGCTCGGCA
N3F CTCCAGCGGCTCTGACTACTACGG 65 1451 DNA
N3R CGGCAGAACTGGCAGCGGT
N4F CCCCCAGTGACCAGGACC 63.1 2 060 DNA
N4R GGGTCAGAAGGGCAGCGT
NBF GCCAGCCAATCTCCTCACCT 63. 1 184 DNA
NBR AGCCCACTTGCGGATAACCT
GAPDHF ACCACAGTCCATGCCATCAC 63. 1 556 DNA
GAPDHR TCCACCACCCTGTTGCTGTA

1.3 ¥ NRIAl EENSEEENE
Z WAL & 0 7 vk R UG O S A UL I

DNA., PCR X M & & &: 0. 2 mmol/L dNTP,
1.5~2. 0 pmol/L 5| # (NIF/NIR, N2F/N2R,
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1%

N3F/N3R.N4F/N4R),1 X Buffer, 200 ng DNA #
#2.1 U Tag DNA R4EG 8. in4igk 2 25 pl.. PCR
P AR .95 CHAEME 5 min; 95 CA8HE 30 s, B &
30 s & 51RO E UL 1,72 °C ZEfif 35~120
s. 43t 35 MEFR ;72 C IE A 10 min, PCR ¥ H]
B o) & 3k B R B, 5 pMD-18T #ki4 i%
A E] DHOSa, i 8 [ BE 5 7% i 2 iF 17 PCR 97
B s b AR ) TR S WL L I 4
DNAstar # £ (%) SeqMan 7 )3 #4777 91 PF 4
1.4 3 NR4A1 EEBFE T 5

NRAAT B K 4 % 2 L 1R )5 5 1) () V8 M bE 3% R
H Blustal W 2% s Z BL B2 7 91 SR AE 43 B i i Ex-
PASy(http://cnexpasy. org) il ,
1.5 NR4A1 BEEREEXH S0
1.5.1 JPEmammey » & 355 3 L RMAF
KRB O0 S, RE I, S R 1 ik B
FEAEOP SLBORLAN M, AE R 5% 24 h J5, HEE gR Bl 4
7 2 mL DMEM/F12+2 1U PMSG (Z I |fiy 35 412 Pk
B R +1 TU HCG O G, B B P R =) 4k 2 it
8 . A IERF)S 0.2,4,8,12,16,20,24 h i
R4 $E 0 RNAL T RT-PCR 43047 .

2000 bp

1000 bp
750 bp

500 bp

1451 bp

250 bp

100 bp

1.5.2 9P £8 ke % RNA R A R 4 %

6 90 SR 40 1 A RNA A9 $#2 BCR H Tizol — 2
22, 90K B RNA S BOBRIE N (1 2 i AT R 5k
1.5.3 NR4AD AW E# P £ B mpney ik LU
GAPDH 3t A Ry N Z, DL cDNA b & #i i 17
RT-PCR "4, PCR W 8k £ K 25 pL:1 U Tag
DNA % 4 W, 0. 2 mmol/L dNTP, 1. 5 ~ 2. 0
pmol /L #5354 (NBF/NBR) , 50 ng ¢cDNA #i 4} ,
1 X Buffer, 4l /K 2 25 pL, PCR ¥ 34 )7 95
CHIAZEME 5 min; 95 ‘CAE: 30 s ,63.1 TRk 30 s,
72 °C #EA# 300 s, 23t 30 MEER ;72 °CIEH 10 min,

2 ZER 55

2.1 ¥ NR4A1 EEHEE

J NIF/N1R, N2F/N2R, N3F/N3R, N4F/
NAR 51947 PCR 978 42R WK 1, 9™ W&
[l 2 Ak 5 I 5 . 45 2R o 3 i 47 3G ) 826.1 150,
1 4511 2 060 bp By F B, ] DNAstar {4 A4 Seq-
Man )7 #1779 PR 15 3] 1 6405 CDS J¥51 &
BANE TIPS 4 870 bp ) DNA J¥ 51, Gen-
Bank %% %5 . F]548760,

M 2

1150 bp

1 % NR4A1 [N PCR ¢ #h 4%
M. DL2000 Marker;1. 5[4 N1F/NI1R ¥ 3 724 ;2. 514 N2F/N2R 09§ 1 7= 4
3. 514 N3F/N3R #9954 ;4. 514 NAF/NAR B9 9547 )
Fig. 1 PCR amplification of porcine NR4A1 gene
M. DL2000 Marker;1. Product of N1F/N1R;2. Product of N2F/N2R;
3. Product of N3F/N3R;4. Product of N4AF/N4R
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2.2 ¥ NR4A1 EEHF TS

ORF Finder B4/ Mrah 2 . 5% NR4AL %
ORF Jy 1 734 bp, %if% 572 N K. kK H
Blustal W % X5 AL /NER 3 Fgh ¥ NRAAT 3
PR G ) (1) 52 B 12 1 4] ) T 9 1 AT L AR 45 R (I

2) R, % F 5 5 A NR4A1 (GenBank % 3 %5,
NM _002135. 3) /M, NR4A1 (GenBank % 5% %5 .
NM_010444. 1) 5[5 45 % 19 22 5L 12 13 5] AH 8144 53 51
S 9T Vo R 94 %% . 2 B IZ B 1 S R R ¥ A1 AR R
“Fo

A Human MPCIQAQYGTPAPSPGPRDHLASDPLTPEFIKPTMDLASPEAAPAAPTALPSFSTFMDGY 60

/N House mouse  MPCIQAQYGTPATSPGPRDHLTGDPLALEFGKPTMDLASPETAPAAPATLPSFSTFMDGY 60

¥ Porcine MPCIQAQYGTPAPSPGSRAPPGK---PPDPRAQQAHHGPGQPRGGPRRPHRPAELQHLHG-- 57
A Human TGEFDTFLYQLPGTVQPCSSASSSASSTSSSS----ATSPASASFKFEDFQVYGCYPGPLSG 118

/NBR, House mouse  TGEFDTFLYQLPGTTQPCSSACSSASSTSSSSSSATSPASASFKFEDFQVYGCYPGTLSG 120

J& Porcine ---RLRRGV-HLPLPAAGHSPAVFIQVRG LPGVRLLSRHPQRXAG 98

A Human ---PVDEALSSSGSDYYGSPCSAPSPSTPSFQPPQLSPWDGSFGHFSPSQTYEGLRAWTEQ 176
/B, House mouse ---PLDETLSSSGSEYYGSPCSAPSPSTPNFQPSQLSPWDGSFGHFSPSQTYEGLWAWTEQ 178

¥ Porcine -DPVLQRL---------- LLRQPLLSPVPVHTQLPAAPALPLG-WFLRPLLAQPDLRRPAGMDR 150

A Human LPKAS-GPPQPPAFFSFSPPTGPSPSLAQSPLKLFPSQATHQLGEGESYSMPTAFPGLAP 235

/B, House mouse LPKASSGPPPPPTFFSFSPPTGPSPSLAQSSLKLFPPPATHQLGEGESYSMPAAFPGLAP 238

¥ Porcine AAAQGFWAPPATGLLFLQPPTGPSPSLAQSPLKLFPSQTTHQLGEGESYSMPTAFPGLVP 210

A Human TSPHLEGSGILDTPVTSTKARSGAPGGSEGRCAVCGDNASCQHYGVRTCEGCKGFFKRTV 295
/B, House mouse ~ TSPNRDTSGILDAPVTSTKSRSGASGGSEGRCAVCGDNASCQHYGVRTCEGCKGFFKRTV 298
% Porcine TSPHLDGSGMLDAPVTSAKARSGAPGGGEGRCAVCGDNASCQHYGVRTCEGCKGFFKRTV 270
A Human QKNAKYICLANKDCPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSKPKQ 355
/N House mouse  QKSAKYICLANKDCPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSKPKQ 358
¥ Porcine QKNAKYICLANKDCPVDKRRRNRCQFCRFQKCLAVGMVKEVVRTDSLKGRRGRLPSKPKQ 330
A Human PPDASPANLLTSLVRAHLDSGPSTAKLDYSKFQELVLPHFGKEDAGDVQQFYDLLSGSLE 415
/B, House mouse  PPDASPTNLLTSLIRAHLDSGPSTAKLDYSKFQELVLPRFGKEDAGDVQQFYDLLSGSLD 418

J& Porcine SPDASPANLLTSLVRAHLDSGPSTSKLDYSQFQELVLPHFGKEDAGDVQQFYDLLSGSLE 390
A Human VIRKWAEKIPGFAELSPADQDLLLESAFLELFILRLAYRSKPGEGKLIFCSGLVLHRLQC 475

/I B, House mouse VIRKWAEKIPGFIELCPGDQDLLLESAFLELFILRLAYRSKPGEGKLIFCSGLVLHQLQC 478

4 Porcine VIRKWAEKVPGFAELSPSDQDLLLESAFLELFILRLAYRSKPAEGKLIFCSGLVLHRLQC 450

A Human ARGFGDWIDSILAFSRSLHSLLVDVPAFACLSALVLITDRHGLQEPRRVEELQNRIASCL 535
/. House mouse ARGFGDWIDNILAFSRSLHSLGVDVPAFACLSALVLITDRHGLQDPRRVEELQNRIASCL 538

¥ Porcine ARGFGDWIDSILAFSRSLHSLVVDVPAFACLSALVLITDRHGLQEPRRVEELQNRIASCL 510

A Human KEHVAAVAGEPQPASCLSRLLGKLPELRTLCTQGLQRIFYLKLEDLVPPPPIIDKIFMDT 595

/N, House mouse ~ KEHMATVAGDPQPASCLSRLLGKLPELRTLCTQGLQRIFCLKLEDLVPPPPIVDKIFMDT 598

& Porcine KEHVSAEAGEPQPASCLSRLLGKLPELRTLCTQGLQRIFYLKLEDLVPPPPIVDKIFMDT 570

A Human LPF-598

/N, House mouse  LSF-601

J& Porcine LPE-573

Kl 2 NR4A1 & E AR TP 455
352 38 43 o i NRAAL B A Y 2 LR IR 57 1751
Fig. 2 Amino acid sequence of NR4A1

The conserved amino acids residues from the porcine sequence are in shade

i@ 54 ExPASy (http://cnexpasy. org) i i 5%
NRAAT HH WS 4R B, EHAE FEW
2 A B HEAE (NR Chotype) s RME Z B 5
B 5 — A2 ZI-C4 B
2.3 BNEBmMMAMmP NRIAL EEMRIEZBER

5 O SRAURL A0 i 2 M B 3R PMISG R HCG b

GAPDH

1 2 3 4 5 6 7 8

FRIS o AT B () fSc B2 40 L, 45 B RNA, 5% 5 pl eD-
NA.FH 5% NBF/NBR,GAPDHF/GAPDHR i
17 RT-PCR ¢34, 85 R WK 3, fi[&l 3 o] A1, PMSG
HCG ARG SR 4l )5 2 he NR4AL i [H 3K %)
WEMRIR, ZFRE T REE AL, 16 h DIF
NA W RIL,

Pl 3 RT-PCR Jr ik Kol i NRLAT 35 PR 75 01 SUIGOR: 41O o 00 56 i
1~8. A RAE 0.2.4.8.12.16.20.24 h J5 I 4 i 40
Fig. 3 Expression pattern of porcine NR4A1 gene in granular cells by RT-PCR

1—38. Indicate 0,2,4,8,12,16,20,24 h after collection of cell, respectively
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B AE AN [R] 400 Aol 1) A RL PR AR o 6 % 2R 00 S TR
Feol AR & R sp. A BESE 8 i ExPASy B A&
NRAATL S H L5 K AL & F 20 2 DR fr
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fE(NR Cd-type) , — MM R Z BB RIE, 5 —1
2 ZE-CA MR, VLT &5 B 5 Al B 5T #

G R

Xt NRAAT H: DA A5 O1 55 55067 20 i rh 28 aA 45X

(BT 5 A B A6 PR IR PR AL B L al 75 = 45 NR4AT
SEDTE B A B AR B 0 BRI R 38, 5 Park
SELE IR RE S A R — B . HER NR4AT JEH
A1 B YL 14 A T A HE B A
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