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, PCR 3 min; 94 'C 30,48 C 305,72 C 90, 30
;72 °C 10 min PCR 1.0%
, pGM-T ,
TOP10, , PCR
1 ‘
35 BOLE 4 ,
1.1 GSPPI NGSPP1 3'RACE Olig(T)-Adaptor
i & 30, 3'RACE Adaptor, GSPP1 NGSPPI
16.5 cm, 550 g; ,
) GSPPI  NGSPPI ; 3'RACE Olig(T)-Adapt-
E 2K A E.ZN.A.™ Total RNA Kit or  3'RACE Adaptor ,
RNA Fermentas; 3'RACE Olig(T)-Adaptor
TOP10 pGM-T TIANGEN; Olig(T) mRNA : , GSPP1
(TdT) dATP TaKaRa DNA Fragment 3'RACE Adaptor PCR, - 94 °C

Purification Kit Ver210

SYBR" Premix Ex Tagq

3 min; 94 ‘C 305,55 °C 305,72 °C 90 s, 20

TMII TaKaRa 272 C 10 min 50
1.2 NGSPP1  3'RACE Adaptor PCR,
& RNA #J ,  RNA PCR
RNA, 30 pL RNase-free 5'3% R B 4 ,
water, 60 C RNA ,—20C GSPP2 NGSPP2 5'RACE Olig(T)-Adaptor
APN cDNA Y 8] k ¥ %1% GenBank 5'RACE Adaptor, GSPP2 NGSPP2
, DNAMAN R ,
Premier5.0 PC 1), GSPP2  NGSPP2 ; 5'RACE Olig(T)-Adapt-
or 5'RACE Adaptor ,
RNA , GSPP2
cDNA PCR 95 C Olig(T) Mulv cDNA
%1 APN F1 Actin 514155
Tab.1 Parameters of primer pairs for APN and Actin gene
primer primer sequence usage
P+ 5'-GTCGCCACAACTCAGATG-3'
P- 5'- GTAAACCTCBGWGCGRTC -3’
GSPP1+ 5'-CCGTTATTAACCGGGCACAG-3' 3
GSPP2- 5'-TGAGCCACAGGTCATTCC-3' kY
NGSPP1+ 5'-GTTTGATCGCTCGGAGGTT-3' 3’
NGSPP2- 5'- GCATCTGAGTTGTGGCGAC-3' 5!
3'RACE Olig(T)-Adaptor 5'-CTGATCTAGAGGTACCGGATCCTTTTTTTTTTTTTT-3' 3
3'RACE Adaptor 5'-CTGATCTAGAGGTACCGGATCC-3’ 3
5'RACE Olig(T)-Adaptor 5'-GACTCGAGTCGACATCGATTTTTTTTTTTTTTTTT-3' 5!
5'RACE Adaptor 5'-GACTCGAGTCGACATCG-3' 5

Neit+
Nei-
Actint+

Actin-

5'-GCCCAAAACTGTGCAAGAAAT-3'
5'-CTCTGATGCGTGTCTGGTTTAGT-3’
5'-GAACACTGTGCTGTCTGGAGGTA-3’
5'-CTTGGGTTGGTCGTTTGAATC-3'
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,  DNA Fragment Purification Kit Ver.2.0

(Code: DV807A) cDNA ,
cDNA3' Poly(A)

c¢DNA 10 pL, 5xTdT buffer 10 pL, 0.1% BSA 5 uL,

dATP (10 mmol/L) 2.5 uL, TdT 1 uL, H,0 21.5 pL,

37 C 30min 80 C 3 min,
H,0 0.5mL -20°C ,
PCR 3’ PCR

1.3 APN mRNA
TR ZH MrBb) R L 2 F Mot
1

>

, 20~30 C

(d0) 1ddl) d2 d3 d4 d7 dl14
d21 d24 d28 d35 16
S-actin(AB039726)

Actin, 5
APN Nei
Kenneth (1%
2
, SYBR GreenlI
(TaKaRa) :95°C 30s;
95 C3s 55°C25s 72°C11s, 40 ;95°C
Imin 55°C30s 95°C30s ; Cr (
)
[10-12]
PCR
Cr )
[10]: 2—AA CT: 2—(CT —CT )
APN mRNA ,
TR AL 0 R R £ F AT
b 3 b
8 RNA cDNA
B B 04 F R E R M AT 09:00
15:00 , 10d ,

03:00 06:00 09:00 12:00 15:00 18:00 21:00
24:00 ,

, PBS ,
3,
RNA
2
2.1 APN cDNA
RNA 1.0% ,
3 (D, , OD59 /ODsgy =1.9,
65 pg/mL P
1 520 bp , )
GenBank  BLAST APN
3’ 5! PCR ,
DNAman s
APN cDNA ( 2 )
GenBank JN088167)
288
18S

58

1 5 RNA IZBE#HE SRR Bk

Fig. 1 Agarose gel electrophoresis of total RNA

2.2 APN cDNA

APN cDNA &K 55| )L K45 4E CLC
Main workbench APN cDNA ,
R cDNA 3 258 bp,

A 1013, C: 698, G: 702, T: 845;
NCBI , 27bp S'UTR 552
bp 3'UTR, 2 679 bp, 892 (
2); DNAstar

, 100.61 ku 5.14
APN B B I 0 B AR R AT

GenBank BLAST , (Danio
rerio NM_001089325) (Xenopus tropicalis XM _
002932257) (Xenopus laevis NM_ 001095122)
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1 TTGCTCTCATCCTGTCAATCCTCAAGC 27
28 ATGGGAAAGGGTTTCGTCATCAGTAAAGCTGTCGGGATAGTACTGATTGTGGTTGGTGCT 87
1 M6 KGF VI SKAVGI VLIV VG A 20
88 GCAGCAGTGGCCACAATCATTGCCCTCTCTGTGGTCTACTCCCAAGAGAAG TCCAAGAAC 147
21 AAV AT I I AL SV VY S QEK S KN 40
2587 AACGTGGTCGGCCAATCGTTGGCTTGGGATTTTGTTAGGGCCAACTGGGAGTACATTTTC 2646
854 NV V6GQSLAWDFVRANWEYTIF 873
2647  AATCAGTATGGAGGTGGATCTTTCTCTTTCTCCAATCTGGTCAACGGTGTCACAAAGTGA 2706
874 NQYGGGS FSFSNLVNGV T Kskk 893
3199 ATTTTGTCTAATGAAAATAAACACCTAAATCCATGAAAAAAAAAAAAAAAAAAAAAAAAA 3258
2 Ef® APNCDNA RN SEREIES F5
Fig. 2 APN cDNA sequence and deduced amino acid sequence of C. idellus
(Mus musculus NM_008486) (Rattus norvegicus ,
NM _031012)  (Oryctolagus cuniculus NM_001082326)
(Canis lupus familiaris NM_001146034) (Equus
caballus XM_001917489) (Macaca mulatta XM_ APN 4 B B & & TR M| 4 M 45 42 LCL
001093727) (Pongo abelii XM_002825814) Main workbench 6.0  RNA structure 4.5 APN
(Homo sapiens NM_001150) 11 APN mRNA , 5
DNAman Kimura 12 , 3 - ,
— Anthe 2000 TMHMM
( 2 , 81.5%, Server 2.0
58.8%~61.2%; R APN 1 R N
54.3%~60.2%, 11 , 33
75.4%; , N , C ; TMpred
, Server APN ,
HE APN LB & Gt pe st DNAstar ~ Anthe 2000 11
12 APN R MEGA4.0 1 5
[ : 274 280
« 3 ; 1 APN
; APN
&2 APN EREF1RERRERME
Tab. 2 Homology of APN gene and amino acid
1% % 1%
species homology of gene . . homology of transmembrane
full-length homology of amino acid area amino acid
Ctenopharyngodon idellus 100 100 100
Danio rerio 81.5 75.4 73.7
Xenopus tropicalis 58.8 543 57.9
Xenopus laevis 59.8 58.6 57.9
Mus musculus 59.2 58.5 57.9
Rattus norvegicus 59.4 58.0 68.4
Oryctolagus cuniculus 61.2 58.3 57.9
Canis lupus familiaris 60.1 57.5 47.4
Equus caballus 60.6 56.6 52.6
Macaca mulatta 60.4 56.0 47.4
Pongo abelii 60.3 60.2 57.9
Homo sapiens 59.4 58.4 57.9

http: //www.scxuebao.cn



863

E{_i Pongo abelii XM_002825814
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Fig. 4 The relative abundance of APN mRNA in
different development stage

Error bars indicate the mean and standard deviation(n=3). Differ-
ent letters indicate statistical difference(P<0.05). 1.blastula stage;
2.gastrul stage; 3.neural stage; 4.organ stage; 5.pre-hatching;
6.hatching stage; 7.hatching 1 day; 8.hatching 2 days; 9. hatching
3 days; 10.hatching 4 days; 11.hatching 7 days; 12.hatching 14
days; 15.hatching 21 days; 16.hatching 28 days.
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Fig. 5 The relative abundance of APN mRNA in dif-
ferent tissues

Error bars indicate the mean and standard deviation(n=3).Different

letters indicate statistical difference(P<0.05). 1.foregut; 2.midgut;

3.hidgut; 4.liver; 5.kidney; 6.spleen; 7.heart; 8.muscle.
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Clone of aminopeptidase N gene and its expression analysis
in Ctenopharyngodon idellus tissues

FENG Jun-chang'?, NIE Guo-xing'", LIU Zhen?, ZHANG Jian-she’, WANG Shang-chu®, LU Shuang-qing’

(1. College of Life Sciences, Henan Normal University, Xinxiang 453007, China;
2. Department of Biotechnology Environment Science, Changsha University, Changsha, 410003, China)

Abstract: Aminopeptidase N is a member of the peptidase M1 family, and plays an important role in the
digestion of protein. In this study, a full-length cDNA of 4PN gene was cloned from Ctenopharyngodon
idellus with RT-PCR and RACE techniques, and its mRNA expression profile at different tissues was ana-
lyzed by real-time PCR method. The full-length of cDNA sequence of APN had 3 258 nucleotides, includ-
ing 27 nucleotides at 5’UTR and 552 nucleotides at 3’UTR. Its open reading frame(ORF) had 2 679 nu-
cleotides encoding a 892-amino-acid peptide. The deduced amino acid sequences of APN gene from C.
idellus displayed the highest similarity with Danio rerio (75.4%), but varied to other animals from 61.2%
to 58.8%. The encoded protein molecular weight was predicted at 100.61 ku with p/ at 5.14. Phylogenetic
analysis showed that the sequence of APN gene was clustered with D. rerio as its closest neighbor, which
shared a sequence similarity of 81.5%, and had lower similarity with other animals from 60.2% to 54.3%.
The APN protein had one helix trans-membrane region, but its amino acid sequence of the region demon-
strated a low homology relationship to other vertebrates. The abundances of APN mRNA assayed by
real-time PCR were differentially expressed at different tissues with a gradient from higher to lower among
the tissues of fore-intestine, hind-intestine, liver, mid-intestine, kidney, muscle, spleen and heart, respec-
tively. However, the 4PN mRNA expression was relatively stable after incubation for 4 days. The effects of
the circadian rhythms on APN expression of C. idellus showed that there was a time-dependent pattern at
higher rhythm during 06:00-18:00 and lower rhythm during 18:00-06:00. Therefore, our study could
serve as an important research tool to study the relationship between APN gene’s function and its structure,
and investigate its molecular mechanism for protein degradation in vivo.

Key words: Ctenopharyngodon idellus; APN cDNA; molecular characteristics; mRNA expression profile
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