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Tab.1 Nucleotide sequences and annealing temperature of oligonucleotide primers

(5'~3" (C)

AlF TAYGGBACTGGSAGCATG 53.0 cDNA ( )
AlR TTGATGGTAACRCTGTCCA 53.0
A2F CTCGTGGCTTTCGCTGAATGCT 60.5
A2R ACGGAGAACAGGGGTTGAGACA 60.5
aF ARGGCAGYGARACAGTGGARG 53.0
aR GTTYTTGGTCAGTGTGTASGC 53.0
Al1(3") ACGCCTGTCTGCTTCTGGCGCGACA 68.0 3'RACE 5'RACE ( )
Al1(5) GTGTCAACGATAGCCTGGCAACCACCGC 68.0
A2(3") TACAACCCAATGGCCAAGTTCCTCC 68.0
A2(5") CCGTACTGGATGGACAGAGGCTGGTTGC 68.0
a(3") ATGAGCAGTGACGAGTTAGATGATG 68.0
a5 CGGCGTTCTTGGCAGCATCTGACCCC 68.0
L3N GTGTCATCATCAAGATGAACAGG 68.0
A5 GCTGAACCGAACAGCCACCAATGGG 68.0
AI1FG CAGAGCCGAGACAATGAA 52.0 DNA ( )
AIRG TGTAAAGTGGGTAAGGTGA 52.0
A2FG GACACGATGAAGTGGCTCGC 58.0
A2RG ACAGGGGTCTTATTTGATTACGC 58.0
AIRTF ATGGCCAAGTTTGACGAGCG 58.0 RT-PCR ( )
A1RTR TTGGATTGTGAGAGGACTGC 58.0
A2RTF ACCACCTTCAAATGGGGCAAC 58.0
A2RTR AAGACAGGCACGACATTATCAG 58.0
aRTF GAGTCCAGTGGTGGTTTGTTCCT 60.0
aRTR GGTGAATTGGGTAAGGTCCTCTG 60.0
PRTF TACTGGAAGGACAGGACAATG 60.0
PRTR GGGTCGTGGAAGTTTTCATAG 60.0
actin RTF ATCGCCGCACTGGTTGTTGAC 58.0
actin RTR CCTGTTGGCTTTGGGGTTC 58.0
(ORF), 378 N 16 294—298 4—5 (N
. 17—57 : Al A2
321 Al( 1) Al o , Al A2
34344Da, a (RMS)  0.31A,
17/20, () 4.89 PG A2 cDNA 3
32bp 5’ UTR 185bp 3’ UTR  1131bp , PG Al
ORF, 376 N 16 PG A 77.8%—94.2%
. 17—57 : 319 68.8%—74.4%
A2( 1) A2 : PG A2 PG A
34212Da, 11/23, 77.9%—95.5%
(D) 4.16 PG Al PG A2 68.5%—72.5% PG Al
2 3 PG A2 80.2% PG
6 : , PG PGA PGC

PG A 3—s5 , , ,PG A , PG Al PG A2
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Fig.1 Partial amino acid sequences alignment of vertebrate pepsinogens A
cc =3 . cexes . PG A .
s p; : human PG A, NP_001073276; pig PG A, AAA31096; chicken PG A, NP_990209; frog

PG A, NP_001079037; mandarin fish PG A1, ACF18588; winter flounder PG I1a, AAD56283; Japanese seabass PG A1, ADK74002;

bluefin tuna PG 1, BAG48263; mandarin fish PG A2, ACF18589; winter flounder PG IIb, AAD56284;

bluefin tuna PG 2, BAG48264;

rainbow trout PG A2, NP_001153947
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Fig.2 Overlay comparison of pepsin Al (red) and A2 (blue) of
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: Lateolabrax japonicus PG A1, ADK74002; Thunnus orientalis PG Al,

PG A1, ACF18588; Pseudopleuronectes americanus PG Alla,
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Fig.4 Phylogenetic tree of vertebrate gastric proton « subunit (A) and £ subunit (B)
T a : (Bostaurus), NP_001137561;  (Sus scrofa), P19156;  (Oryctolagus cuniculus), NP_001095171;
(Homo sapiens), NP_000695;  (Mus musculus), Q64436; (Xenopus laevis), NP_001084343; #T(Dasyatis sabina),
AP35241; (Gasteosteus aculeatus), ENSGACP00000011775; (Siniperca scherzeri), ACT35619 3
(Mus musculus), P50992,  (Oryctolagus cuniculus), NP_001075758;  (Homo sapiens), P51164;  (Sus scrofa), P18434;  (Bos
taurus), XP_869846;  (Gallus gallus), AAA19790; (Xenopus laevis), AAB97472; (Gasteosteus aculeatus),
ENSGACP00000020219; (Siniperca scherzeri), ACQ90249
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Fig.5 Expression of PG Al, PG A2 and gastric proton pump « and £ subunits mRNA in adult tissues of S. scherzeri
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(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University,
Shanghai, 201306; 2. Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing, 210017,

3. Chizhou Institute of Special Aquaculture, Anhui Province, Chizhou, 247100)

QIAN Ye-Zhou?,

Abstract
by the gastric proton pump (Gastric H'/K'-ATPase). In this study, the complete cDNA sequences and genomic DNA se-
quences of PG Al and PG A2 were obtained by Rapid Amplification of cDNA Ends (RACE) from the stomach of Siniperca
scherzeri. Both PG Al and PG A2 genes were deduced to have nine exons and eight introns. The full length of PG Al
cDNA was 1361bp, which contained an open reading frame (ORF) of 1137bp and encoded a peptide of 378 amino acids;
the full length of PG A2 ¢cDNA was 1348bp, which contained an ORF of 1131bp and encoded a peptide of 376 amino acids.
Three regions were identified in PG Al and PG A2 amino acid sequence: the signal peptide, the activation segment and the

Pepsinogens (PG), precursors of pepsins, are activated into mature pepsins in gastric acid, which are secreted

pepsin moiety, the pepsin moiety had two aspartates functioned as catalytic residues and three disulfide bonds. There were
significant differences in sequence composition, physical and chemical properties, functional sites and spatial structure
between pepsin Al and pepsin A2, suggesting that they may be encoded by different genes and have divergent functions.
Both o and £ subunits of the gastric proton pump were also isolated and cloned, with a length of 3531bp and 1742bp, re-
spectively. Higher conservative sequence was revealed in « subunits which had multiple functional sites, while moderate
variability existed in £ subunits. The PG Al, PG A2, together with gastric proton pump « and £ subunits mRNA were
mainly expressed in stomach and esophagus detected by RT-PCR, which indicated gastric proton pump were expressed in a
coordinate pattern with PG A1 and PG A2.

Key words Siniperca scherzeri; Tissue ex-

Pepsinogen A; Gastric proton pump; Sequence characterization;

pression



