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Cloning o the Full-length cDNA o the Differentially Expressed Gene
in Left Forebrain of Pigeons With Their Left-retina Removed
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€ Department d physidogy , shanghai Secondary Medical University , Shanghai 200025, China;
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Abgract Usng rapid anplification of ¢cDNA ends, a full lengh cDNA o the differentidly expressed
sequence tags (EST) was cloned. It existed in the I€ft forebrain of the pigeon which was renoved |t retina at
hatching. It was proved to be gene e(r) by honologous analys's. High degree of conservation existed anmong
gene e(r) o pigeon, human and zebra fish, but there was obvious difference in its C terminal. The tissue
gecific expresson of this gene wasfound in the different tissues of the pigeon by RNA dot blotting, RFPCR ,
and Northern blot. The results showed that the expresson of gene e(r) was higher in the |t forebrain, liver
and kidney than in other different brain areas and other tissues. This gene was differentialy expressed in the

nmode pigeon.

Key words rgpid anplification of cDNA ends, tissue ecific expresion, e(r) gene, brain, pigeon

(SH)
cDNA )

Northern EST ar

EST PAB/SSH-28 ( GerBank
14855536 EST011 BE202383) .
1 EST 1

RACE
) Northern
EST Northern ,
Northern ,
:2003-08-06 , :2003-11-17
(No. 39770244)
1972 7

Te :021-63846590- 776447 ,Email : jinzhu283 @hu. com
Received :Augugt 6 ,2003 ; Accepted : November 17,2003
Spported by Nationd Naturd Science Foundation of China, No. 39770244
" Qorresponding author  Tel :021-63846590- 776447
Emal : jinzhu283 @ohu. com



458

20

SVART RACE ,
: e(r) ( GerBank
), ,
. RNA RT-PCR  Northern
1
1.1
DH® pBluescriptSK( +)
p GEV- Teasy Promega
1.2
Trizol Superscript Gboo BRL
, MMART RACE Qiagen
plasmid mini kit Contech , EcoR
BamH TaKaRa , T2 DNA NEB

,DIG Easy Hybridization PCR DIG Probe Synthess
Kit DIGDNA Detection Kit Nylon Membrane (postively

charged) Boehringer Mannheim, T; T, Primer
Sangon ,Sequi Therm Long: Read Epicentre , [0 -* P]-
dATP
1.3
Primer Premier , SMART RACE
, RACE

3-GSPL:ACTCTTTAGCCAGGACTGAATG;
3-GSP2:ACCCCAACATCTTTAGCAGAG;
5-GSPL: GTGGGACCATTACCTAACCAG;
5-GSP2 . CTCTCCTAAAGATGITGCCCT;
RT-PCR e(r)
3-P:ATGICTCACACAATICTACTTGIC;
5-P:CTACACTCTGIACACACCTGITGT.

TaKaRa ,
10U nol /L.
1.4
[1].

1.5 RNA

Trizol

RNA ,DNase DNA.

RNA 1%
1.6 3 RACE
1.6.1 mRNA cDNA MART

RACE (1)

22Ul 5% ,Aul dNTP (10
mol/L) A1 DTT (20 mnol /L) , 141 SMART  Oligp
M1 CDS ;(2)
RNA (2 @) U1 72 2mn,
;1 (3) RNA , Ul M-
MLV (200 Upl) ,42 1h;(4)70
15 min .- 20
1.6.2 PCR PCR :
cDNA 1pl ,5p1 dNTP (10 mmol L)) ,10 x
5ul, Mz P, 3-GsPL 1y, Tag
DNA (5 upl)y 1l, 50 B1. PCR
( ) %4 3 mn, 94
30s,57 30s,72 1mn, 32 | 72
5mn.
1.6.3 PCR PCR 100
PCR , 3-
GSP2 + My P, 5 ,
PCR
1.7 5 RACE
3 RACE. i
PCR , 5 Gh, +
SMART R, 61 32
PCR 5GP +MART B,
63 30
1.8 cDNA
3 RACE 5 RACE
: pPGEM-T easy :
E. cdi DH® , >10
, Li-cor 4200
DNA .
EST(PAB/SSH-28) 3-RACE 5-
RACE 3 5 Sequence
Sequencher '
cDNA
1.9
e(r) cDNA
GerBank
Blag EST nuc Po
GenBank
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1.10 RNA
2
RNA (10pg 15MQ). 2.1 RNA
,120 30 min. . Trizol RNA |,
PCR DIG Probe Synthess Kit . Aseorm/ Azsomm 1.6, RNA 28SIrRNA
) 18SrRNA , 2,
DIGDNA Detection Kit . RNA
50m TE , . 2.2 e(r) cDNA
. 3-RACE ©5-RACE 210
1.11 RT-PCR bp 590 bp ( Fg1l.
Trizol 775 p cDNA ,63 bp
bp 1 2z
RNA. QUPERLRIPTY  Rnase
H’ cDNA : 2000
PCR , 3-P 5-P. 1000
750
Q FDH 500
1.12 Northern 250
100
RNA (30H @) , RNA
- RNA ' Fig.1 Anplification of 3-RACE & 5-RACE
) ) 1: DNA merker ; 2: Anplified fragment of 3-RACE;
[2]. 3: Anplified fragment of 5-RACE

1 GGGCTTGTGGGGGATCGTCTGGCGCCTCTTCTCCGCGGCCGTGCTGAGGAGCGGGAGCCG 60
61 TGATGTCTCACACAATTCTACTTGTCCAGCCTACCAAGAGGCCAGAAGGCAGAACATATG 120

M s H T 1 1. LY QP T K R P E G R T Y

121 CTGATTATGAATCGGTGAATGAGTGCATGGAAGGAGTATGTAAAATGTATGAAGAGCATC 180

b D Y E § vV NE CME G Y C KMYE E H

181 TGAAGAGAATGAATCCCAACAGTCCATCCATTACATATGATATCAGCCAATTGTTTGACT 240

L K R M N P N 8 P 85 I T Y D I S Q L F D

241 TCATTGATGACTTGGCAGACCTCAGCTGTCTTGTTTACCGTGCTGATACTCAGACATACC 300

F 1T D DL A DL S CL V Y RADT QT VY

301 AACCGTACAATAAAGACTGGATAAAGGAGAAGATCTACGTCCTCTCCGCAGGCAGGCCCA 360

K P Y N K DW 1 KE K I ¥ V HS A GZR B

361 GCAAGCAAGCAAATAATGGGGGCACCAGCATTACATGGGGTTGGGGGAGGGCTTGGACAA 420

K ¢ A N N G G T S I T WG WG R AWT

421 CAGGTGTGTACAGAGTGTAGTAGTGAACGTTTCGTATTATAGTCATCCTGTTGCCATCTT 480
6 v v R ¥
481 GTTAAACTCTTTAAGCCAGGACTGAATGTATTGTTAGAGATGCAAGGGTTTTGTTGGAGTT 540

541 GACTTTTTTTCAGTGTAAATGGAGAAGAAAGCGCAACATCTTTAGCAGAGTTTTGTTTTT 600
601 TTCCTCTGGTTAGCTAATGGTCCCACCTTGTTTGAACCCCTGGGGCTGCTCACATTGTAC 660
661 TTCACCACATGCACTGTATGTGCCCTTCTGTGGGGTGGCCAACATGTAGTTATGTCCTTG 720

721 AGACGATCTTCATGG EAAAATACCCTTGAGTTAAAAAAAAAAAAAAAA 775

Fig.2 Sequence o the full-length of cDNA of e(r) gene
Sart code (ATQ is a 63 bp. There are three termind code ( TAGTAGTGA) from 438 bp to 443 bp. And the darkened (AATAAA) is
ployadenylation sgnal . The boxed is deduced amiro acid sequence
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1 MSHTILLLOPTDNE ESRSKSDYENTTECL EGI CR Y YEEYLXKKYPAQNEITYDISHLEE FIDD LKDLSMLY LDNTTYTYVPHNKGYVEES [VKLMNNRLNNH
2 MSHTILLVQPGARPETRTYCDYESYNECMEGYCK 1Y EEHLKRRNPNTPTITYDISQLEDE | DT VD! SCMVYQKSTNTY APYNKDWI KEKIYVLLRQAARSSNT
3 MSHTILLVOPTRREEGRTY ADYESYNECMEGVCKMYEEHLERMNPNSPSITYDISGLFDRVEDLA DLSCL VYRADTQTYQPYNKDWIKEKTYVLLRROAQQACK
4 MSHTLLVQPTRRPEGRTY ADYESVNECHEGVCKM YEEHLXRMNPASPSITYDISQLFDF DDLA DLSCL VYRADTQTYQRYNKDWIKEX YVLLRRQAQQAGK
5 MSHTILLVQPTKRPEGRTYADYESYNECWEGY CKMYEEHLKRMNENS PSITYDISQUEDFI DDLADESCL VYRADTQTYQPYNKDWIKEKIVVHSAGRPSKQANNGGTSITWG WGRAWTTGY
Fig.3 Honolog andyssd e(r) gene
1: Drosophila; 2: Fuitfly; 3: Zebra; 4: Human; 5: Fgeon
The underlined is 18 amino acids in the Gtermina of pigeon when conpared with other ecies
ATG ,438bp 3 200 bp 600 bp
(TAGTAGI®) . (ORF) 63 437 (Fg 4 .
bp 375 p.5 62 bp 3 2.5 RNA
326 bp.739 bp 743 bp AATAAA  polyA RNA (Fig.5,Fg. 6) e(r)
. cDNA
, e(r) (Fg.2) . :
2.3 ;
NCBI , e(r)
, e( r) 1 3 5 7 9 11
( 87%) , C
, e(r) C 18
(Fg. 3).
2.4 2 4 6 g 10 12
e 1 2 3 4 5 6 Fig.5 RNA dot blotting in model pigeon
1: Right forebrain; 2: Léft forebrain; 3: Right optic;
4: Left optic; 5: Qontrol ; 6: Hindbrain; 7: Cerebelum;
8: Heart; 9: Jleen; 10: Somech; 11: Liver; 12: Kidney
1 3 5 7 9 il
2000
9
500
250 2 4 6 g8 10 I
100
Fig.6 RNA dot blotting in rormel pigeon
1: L&t forebrain; 2: Right forebrain; 3: Left optic;
4: Right optic; 5: Gontrol ; 6: Hindbrain; 7: Cerebdlum;
Fig.4 Redriction digegion of recongruct plasrid 8: Heart; 9: Sleen; 10: Somech; 11: Liver; 12: Kidney
1:DNA merker; 2:Digedion of recondgruct plasmid of 3-RACE;
3:Digedion of reconstruct plasmid of 5-RACE: 4: Reondruct 2.6 RT-PCR
plasmid of 3-RACE; 5:Recongruct plasmid o 5-RACE; e(r) 5 3
6:cortrol ,
370 bp DNA

DH%t ,

DNA

3-RACE 5-RACE
60 %
>10 ,
pGEM- Teasy :
80 %,

(Fg 7,FAQ.8).
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bp 1 2 3 4 5 6 7
2000
1000
730
500
[3.4]

2000
1000 !

750
500 G3PDH : 9d
[5 7]

Fig.7 Anplified fragment of RT-PCR in different tissues of the ’
nodel pigeon el .
1:DNA merker; 2:Liver; 3:Somech; 4:Kidney; 5:%leen;

6:Heart ; 7:Léft forebrain

[9]

e(r) . ,
bp 1 23 4 5 6 7 - ,
2000 :nodifier of rudimentary

1990 mod(r)  enhancer of rudimentary ,e(r) , mod (r)
200 rudimentary .

2000
R G3PDH ;e(r)
500
,e(r) CAD ,
!G' 1
Fig.8 Anplified fragment of RT-PCRin different areasdf brana [11]
the nodel pigeon ( )
e\r
1:DNA merker ; 2:Right forebrain; 3:Lé€ft forebrain;
4:Right optic; 5:Le&t optic; 6:Cerebdlum; 7:Hindbrain

[10]

e(r)

2.7 Northern , e(r) 18
Northern ,

780 bp) (Fg. 9) , , RT- PCR ,
RNA . :

— 80 bp )
B-Actin

Fig.9 Realt of Northern blot in different tissues of the nodd e( r)
pigeon

1:Lé&t forebrain; 2:Heart; 3:Jleen; 4:Liver; 5:Somech;

6: Kidney . )

. RT-PCR
Northern ,
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