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DNA 5 3 , GSP5 ( zebrafish) ADSL DNA (NC_
5 . GSP3 3 007114), NCBI BLA ST BLAST2
RACE C bntech Long sequence ,
priner  Shortpriner ADSL DNA
, ADSL dDNA 4 (F1 R1 F2 R2 F3 R3 F4 R4)
( GenBank EU571219)  GenBank 1
1
Tab. 1 O ligonuleotide prin ers used in experin ent
Priner Prin erSequence
Long priner 5-CTAATACGACTCACTATA GGGCAAG CAGT GGTAT CAA CG CAGA GT-3'
Short prin er 5-AAGCA GTGGTATCAACGCAGAGT-3
GSP5 5-CAGA CA CG CA CGCTTCCCGACAGT -3
GSP3 5-GTTGCCCGA GTCCTTCCTCACAGE -3
F1 5—-CGCTTCGCTG AACTGCTATTA -3
F2 5-GTGTCATAG ACA GGCAGGCTA -3’
F3 5-GAGGAGTTGGATA GGATGGTCA -3
F4 5-ACTGAAGGG CTG GTGGTGTATC -3
R1 5-ATAGTGG GTGAAG CCTAA AGTC -3
R2 5-TACGTCTGA CCCGTCACCAAG -3
R3 5-CTGTTTCCTCCAGCCTTCACC -3
R4 5-TATTCATTGTTATACCGTTTTGA -3
1.3 RNA 3RACE 5RACE TR-  R4) ADSL PCR
[1 ( Invitrogen) : 94C Smun 94C 305 TC 30s
RNA SmartRACE dDNA am plification kit ( BD (4 48C 49C 52C
Biosciences C bntech) 3RACE 5 47C), 72C 3min 30 ; 72C 10m n
RACE 3'RACE 94C 5m i 94C 1% (1 xTAE)
305 54C 305 72C Imin 30 , ,
; 72°C 10m n  5RACE 94°C MD 18T
5m iy 94C 30s 68C 30s 72C M 109
Imn 30 ; 72C 10mn RACE 15 DNASTAR 5.0
1% (1 xTAE) , M egA lign DNA
, MD18T GenBank ADSL hum an
M 109 (NP _000017) mouse ( NP _033764) chtken
(AAT76521) African clawed frog( NP_001080593)
1.4 DNA AD SL zebrafish( AAH 71343) ADSL
DNA
200 BL , ImL 0.3% N« I 5
, , 15m in , 2.1 AD SL dDNA
( ) 400 ML (0. %% dDNA
SDS + Imol/L NaCl) 10 BL K (20 mg/ , DNA ADSL
mL), 55C 3h EST , 619 bp DNA
. (25:24: 1) : (24 , RACE ,
1) 2 \ 5 3 , 579bp 5
.,  LTE ,-20C 508 bp 3 , 3
4 (F1 R1 F2 R2 F3 R3 F4 1584 bp ADSL DNA
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’
1 63bp SUTR 1 1449 bp 2.3 ADSL DNA
(482 ) 1 72bp 3UIR DNA . 4
polyA 7bp . 1 polyA (FIR1 F2R2 F3R3 F4R4) PCR .,
AATAA 3483 3044 1677 1391 bp
2.2 ADSL DNAStar  SeqM an 4
, ADSL DNA ( 2),
, ADSL. 482 GenBank EU 571220
, 54552 D, 6.72 DNA cDNA ,
ADSL ADSL 13 12 ,
, ADSL 9. 6% 45—204 bp , 76— 2271 bp
ADSL 78. o ADSL , , 9
70. &%, ADSL 76. % . AD- 5°  GC o, GI-AG
S, 76. 0% (1 :
—Grass cal 1 2
I_%Qbratisl:p . » 0
— | s v frog 8 8 (ATT/G) 1
— 4 4 (TAT/CA), 6
217.1— . T T 1
200 150 100 50 0 6 (AAA/AA), 9 9
1 ADSL (AAC/AG) 2
Fig.1  Phybgenetic tree show relationship among fulklength ADSL 0 ( 2)
Exon8 sl b
) . Exonl2
Exonl Exon3 Exon4 Exon7 | Exon9 Exonl3
5'UTR Exon2 Exon$ Exoné1 Exonl0 3'UTR
T
2 ADSL
Fig 2 the stucture of grass caip ADSL genan ic DNA
2 ADSL /
Tab. 2 Intron /exon boundaries of grass caip ADSL gene
Exon Intron Exon and size Intron In tron Ste (bp)
1 ATG /GAG...147bp-..GAG /AAG GTCTGTTTA ... 1 2271
2 . TGTCTGCAG GCA /TTG ...204bp... AAC /ACG GTGAGGCAA... 2 276
3 -.TATCTGTAG GAT /CTG.-.-45bp...CCC /AAG GTTTGACTT ... 3 439
4 -..CTTCCACAG TTG /GCT...80bp.-- TAT /CA GTGAGTAAT ... 4 334
5 . TTTTCTCAG A /CCA...172bp---GA G /AAG GTGAATGCA ... 5 2234
6 -.GTCITTTAG GTG /GAG ...47bp... AAA /AA GTATGCTCA. .. 6 157
7 - TTTTTITAG A /TCA...91bp...CAC/AAG GTCAGACGC... 7 126
8 -.TTGCTGTAG ATT /TGC..-70bp-..ATT /G GTGAGTTTG.-- 8 76
9 . TGTTTCTAG GT/TCC... 148bp..- AAC /AG GCACTGTTA. .. 9 110
10 ... TTTACTTAG G /AGG..- 91bp...CCT /AAG GTGTGTGTG... 10 678
11 -..CTTTTATAG GTG /ATC...90bp...AGA /CAG GTCAGAACA... 11 182
12 -..CACACTCAG GAC /TGC...177bp...CAA /CAG GTACACGCA ... 12 102
13 -..CTTTCT CAG GTT /ACA ...87bp-.-CTT/TGA
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3 482 ADSL
ADSL (3,
3.1 ADSL , ADSL 5
dDNA ADSL ADSL ,
DNA , PCR RI-PCR  RACE (94.60 ) ,
s ADSL dDNA ADSL N
DNA ADSL s s
DNA 1449 bp (ORF),
ATG STOP
147 204 45 80 172 47 91 70 148 91 90 177 87
L HHY FHHA HHH HN
Fiffi ADSL
2271 276 439 334 2234 157 126 76 110 687 182 102
147 204 45 80 172 47 91 70 148 91 90 177 87
Bt 4 ADSL
2109 874 894 355 2223 158 950 84 75 751 1097 125
78 204 45 80 172 47 91 70 148 91 90 177 87
L HHC HHHH H- 1
FADSL
3223 984 780 1774 164 399 703 995 1832 553 2171 323
153 204 45 80 172 47 91 70 148 91 90 177 87
L {7 L H W
/NFEADSL
3496 3219 548 4102 789 1293 873 150 2064 929 387 896
153 204 45 80 172 47 91 70 148 91 90 177 87
L HHY - HHH _HW
AADSL ,
3120 3037 1130 4536 224 1095 780 145 1345 1204 514 1379
4 ADSL

Fig 4 G enanic stiucture of the grass caipADSL gene can pared of those of zbrafish, dicken, mouse and hunan
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MOLECULAR CLONING AND CHARACTERIZATION OF ADENYLOSUCCINATE
LYASE cDNA AND GENOM IC DNA IN GRASS CARP

QU Gang'®’, GU JRui’ GU W en-Bo', ZHU W en-Li, WU Jimg’, LIUHan-Yuan’ and XU H eng"’
( L.K ey Laboratory of B b-resources and E co-ewironment (M mistry of Education), College  Life Science Sichuan
Unwersity, Chengdu 610064 2. Tongwei Group Co.Lid, Chengdu 61008l )

Abstract Ctenopharyngodon dellus, which is conm on known as grass carp is a kind of hrge cyprinod fsh n China. It
lves n both north and south water of China and is the most in portant fish n Ch nese fresh water aquaculure. Grass camp
can effcently transfom vegetable poten nto high-quality an mal poten. So people call the grass carp “ cattle and sheep
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n water”. The ntestine of grass carp is theman part for nutriton d estion and the functional genes fran the ntestnal
cell are tightly connected w ith the efficient transfom atbn of vegetable proten and an inal protein. Adeny bsuccinate lyase
(ADSL) gene encoding enzymes nvoled n wo pahw ays of purine nucleotile m etabolisn are of considerab k biological
and medical in portance. It catalyzes wo sin ihr but separate reactbns in the de novo purne bbsynthesis pathway. Now, we
are tryng to build a connection between grass carp genane project and the ndustrialization of function feed suiff dep end ed
on the nfomaton hat we have got fron this research. In this research we clone the full length dDNA and genan ic DNA
of ADSL fran grass carp itesting wh ith is very mportant in the purine m etabolisn. The ¢cDNA sequence of Grass Camp
ADSL gene contains can pleteORF startng at nucleotide &4 w ith a stop codon at nucleotide 1510— 1512.The translated re-
gion is of 1446 nuckotdesw ith full open reading frane (ORF) camprising 482 codons preceded by a 5—untraslated re-
gion of 63 nucleotides and followed by 3_untmnslated region of 75 nucleotdes. T he typ cal polyadenylation signal AATA-
AA is found 13bp upstrean of he pokA tail The pred rted m ass of encoded proten is 54 552 Da wih a calculated iso-
electric pontof 6. 72 and — 4. 11 chages at gl 7. The ADSL an no ac i sequence of gmss carp has classical“ senature’
sequence of enzymes that catalyzing B—elin natbn reactions and o conservative histidine residues as general acid-base
catalysis active site.The deduced amino acid sequence shares high hanobgy w ith other five vertebmtes ADSL and has
94. 6% s ilarity withDanio rerio, 78. %k w ithX enopus bevis 70. o wih Gallus gallus, 76. %0 withMusmusculs
and 76. 0% withHomo sapiens. To obtan the grass caip ADSL genan ic DNA, we design four pairs priners based on the
full length (DNA of ADSL and result 8557bp ADSL genam ic DNA of grass carp which encmpass 13 exons and 12 -
tons. T he splice sites are w ell consewed through evolition and obsewe the regulation of GT-AG except for the nnth -
ton whose 5 site was GC.The alignm ent of fve vertebrates ADSL genan ic DNA sequence ndicate that they have the same
numbers of ntron and exon and the number of base pairs is dentical n 2—12 exons Th & reveals that he stucture of

ADSL gene iswell consewed through evolition n exon.

K ey words Grass carp  Intestnal A denylosuccnate lyase Chbning Sequence analysis



