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, , 5000r/min B -actin ,
15min, , 4 ,8h B -actin PCR
DNS , 1% , B3 -actin (AB037865) ,
pH5. 6, 40 .19 5min
(mgmaltose/g- 5min) :5'" TCACACCTTCTACAACGAGC 3;
1.5 RNA 0.1% , : 5'GAGGTA GTCA GTCAGGTCAC 3’
75% , , alpha-
, RNA RNA
RNA (Promega ) RNA, :5' ATCAGG CTCATC TGG GTG GC 3';
, - 70 :5' CCC CTT CTG GGC TTG CAT T1A 3’
1.6 RT-PCR RNA, 1.6 , RT-PCR
alpha- DNA , (Takara) , 5@ L PCR ,
(P1): 5 ATC(G) AGGCTCATC (A) TG(T) alpha- B -actin alpha-
GGTGGC 3’ 1.6 P -actin D94 5min;
(P2): 5" CCC(A) CTTCT(C) GGG(T) CTTG 29 ; 194 30s
CATTTIA 3 53 30572 50s 72 6min
RT-PCR (Takara ) ) 3L PCR ,1.5%
, RNA , SUpL , Glyko-
AMV SUML Tagq %L 10 x PCR Buffer bandscan alpha- B -actin
50 L alpha- PCR 194 , alpha- B -actin
5min; 29 , 1.9 DNA NCB |
94 30s54 30s72 505 72 Blast(Basic Local A ligrment Search Tool) ,
emin 3L PCR ,1.5% PCR E-V alue alpha-
SPSS
1.7 PCR A garoseGeDNA purificar , (LD)
tionKiver. 2.0 PCR , 1%
, PCR 2.1
) AD18-T , DH®X
, Amp/X-gal/ IPTG/LB , ,0.02% 0. 04%
. PCR 2 , (p<0.05), 10. 61%
) DNA VECTORNTI6. 0 11. 36% 0. 02% 0.04%
NCB| BLAST (p<0.05)
1.8 a - (p<0.05), 0. 02% 0. 04%
, 5h Oh 0.01% (p<0.05),0.02% 0. 04%
) RNA, RNA 16.13% 18.99% ( 1)
, RNA
1
Tab. 1 Effect of NSP-enzyme on growth perfomance of tilgpia
ndex contool 0.01% 0.02% 0. 04%
0.01% enzyme 0.02% enzyme 0.04% enzyme
W (g 60.6% +2.33 61.5% +2.15 60.4% £2.26 61.2% £2.39
W (g 126.7% £2.50 130.2% +5.93 136.5" 6. 42 139.4° +4.24
AFI1 (9 184.7° £6.61 181.1% +2.00 178.3% £4.77 176.5% £2.29
SGR 1.32% £0.04 1.34% £0.03 1.46° £0.06 1.47° +0.02
FIG 2.79°+0.12 2.64° +0.13 2.34% £0.15 2.26% +0.06
(p<0.05); (p>0.05);

Note: within the same row, valueswith different superscripts are significantly different (p <0.05) ; valueswith same superscripts are not significant-

ly different (p>0.05); The sane as follows



774 33
2
Tab. 2 Camparin of anylase activity of liver-pancrea in different time
0.01% 0. 02% 0. 04%
Sample Collection Time Control 0.01% enzyme 0.02% enzyme 0.04% enzyme
0Oh Before Feeding Oh 212 +£10.5° 203 +9.6° 189 £9.2° 164 8. 8°
5h After Feeding 5h 140 +6. 6% 128 +5. 72 130 £5. 32 106 +5. 5°
2.2 , 2.5 5h a-
2 0. 04% 5h Oh a-
, (p<0.05) ,0.04% a-
2.3 a- (p<0.01) (
PCR 1.5% 4)
(1, 500bp ,
: ( 2 3.1
: DQO064646) , ( 3)
a - L L 1
, alpha-
( 3 14]
M 2 M ’
[5]
Wang, etal.® 7—42d
B- :
M athlouthi, et al. !’
I\[\ ’
2000 [8]
1000 ——> -
e S . 191 41.3% B-
50(0) ——> ‘ - _ B
- y , -
25() ——>» (35%) ’
100 —— [10]
, (
1 a- @DNA  PCR ) (p<0.05)
Fig 1 RT-PCR amplification and grgph by restriction enzyme of ,
alpha-anylase gene B -
M: M arker DL2000; 1: Plasnid mgps by restriction
enzme; 2: PCR PCR amplification of gene
2.4 oh a - 3.2 a-
alpha-
RNA RT-PCR,
0. 04% a- : . RTRR
(p<0.01) ( 4 4); B -actin DNA DNA 482bp,
, genebank lobel  Andy
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1 DATE VAGEETOATETGEGTG GETY TG TTC GGG CTT  GGC  TTG  GCC  CAG
1 | R L | W v A L F G L G L A Q
46 CAC AAC CCC CAA TTT AAG AAT GGA AGG ACT TCC ATC GTC CAC CTG
46 H N P Q F K N G R T S | v H L
N TTC GAG TGG CGT TGG GCT GAC ATT GCT CAA GAG TGT GAA CGC TTC
91 F E w R W A D | A Q E C E R F
136 TTG GGA C(CCC AAA GGC TIT GGT GGA GTT CAG ATC TCT CCT CCA AAT
136 L G P K G F G G v Q | S P P N
181 GAA CAC ATT CIG GTG AAC AAT C(CCC TTC AGG CCC TGG TGG CAG AGA
181 E H | L Y N N P F R P w w Q R
226 TAC CAG CCA ATC AGC TAC AAC C(CTC TGC TCA AGA TCT GGC AAT GAG
226 Y Q P | 5 Y N L C S R S G N E
271 GCA GAA (CTG AAA GAC ATG ATC ACC CGC TGC AAC AAC GTT GGG GTT
27N A E L K D M | T R C N N v G v
316 AAC ATC TAT GTG GAT GAA GTT ATC AAC CAC ACG TGT GGA TCT GGT
316 N I Y \ D A v | N H T C G S G
361 GGT GGA GCA GGA ACC CAC TCT TCA TGT GGA AGC TGG TTT GAT GCT
361 G G A G T H S S C G S w F D A
406 GGC AAA GAA GAT TTC CCC AGT GTA CCA TAT TCT AAC TTIG GAC TTC
406 G K E D F P S v P Y S N L D F
451 AAT GAC AAT AAA TGC AAG CCC AGA AGG GG
451 N D N K C K P R R
2 a- dDNA
Fig 2 Partial alpha-anylase DNA seguence and deduced aminoa cids equence
Gene Bank No. DQ064646. 1; Gl 67551223; The blackened word is primer
3 a- a-
Tab. 3 Camparin of nucleotide and amino acid sequence of segperch alpha-anylase with other known fish alpha-anylase
GerBank E
Fecies A ccession Numnber Nucleotide identity (%) Amino acid identity (%)
Giant perch AF416651 85 3e-100 80 2e- 75
Searbass AJ310653 86 le74 83 5e-66
Eel ABO070721 79 8e21 71 7e68
Red porgy AY741554 84 3e17
alpha-
Red porgy Pagrus Pagrus  #: i DNA al-
Sea-bass Dicentrarchus Labrax % i pha- , alpha-
Giant perc Lates Calcarifer Zxwyfys
Tilapia Oreochromis 9 £, | 5 3 4
A i
Fig 3 The phylogenetic tree for five kinds of alpha-anylase 8 '
, E 0.005 , 4 Oh a-
2 [11] Fig. 4 The level of a -anylae mRNA in liver of every group at O
BLAST GerBank hours before feeding
a- ; B: -acti
’ alpha- A ' B B -actin
A:f ent ONA ofa -anyl B: Correpondingf3 -acti e
E 0.005 ( 3) 3 fegn iass ponding -actin gen
1. Group 1; 2. 0.01% Group 2; 3. 0.02%
alpha- B last , w P
Group 3; 4. 0.04% Group 4
85% , 75% % ,
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I 2 3 '
N DONA [12,13]
| SN S . e —
) DNA,
I - cn
PCR DNA
5 5h a- ,
Fig 5 The level ofa -amylase mRNA in liver of every group at 5h ,
after feeding ’ [14,15]
A DNA » B B -actin RT-PCR B -actin RT-FCR
A: fragnent ONA ofd -anylase B: CorregpondingP -actin gene NortherrB lot
1. Groupl; 2. 0.01% Group 2; 3. 0.02% Group
3;4. 0.04% Group 4 '
4 5h Oh a- mRNA

Tab. 4 mRNA expression of alpha-anylase in liver at Oh before and 5h after fed (mean + SE, A Ipha-anylase /-actin)

Sample

Control

0.01%
0.01% Enzyme

0.02%

0.02% Enzyme

0.04%
0.04% Enzme

Oh Before Feeding Oh
5h After Feeding 5h

0. 96" +0. 015

0.90% +0. 039

0.95% £0. 009

0.90% +0. 021

0.93% £0. 027

0.89% +0. 034

0.81° +0.009

0.67° £0.023
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