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Cloning and squence analysis of common carp( Cyprinus carpio L.)
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Abstract: PA28a can activate the latent 20S proteasome together with PA283, playing an important role in the
processing of MHC class I antigen. PMSE]1 gene encoding this activator has been characterized and documented
in mammals, whereas, few reported among piscine. In the present study, two pairs of primer were designed and
synthesised according to the full-length cDNA sequence of proteasome activator PA28a subunit which we had
found in common carp. Using PCR two specific gene fragments of PA28a subunit were amplified from total
genomic DNA extracted from the spleen of common, PCR products cloned into pMDI8-T vector. The
recombinant plasmids were verified by sequencing. The PA28a subunit gene (PSME1) of common carp had been
successfully cloned. The sequence results were analysized with DNAStar, DNAMAN and BLAST software.
Result indicated that carp PSME1 gene encompassed 3 602 nucleotides, 11 exons, 10 introns, which was very
similar to the known PSME1 genes of other species with the same exon/intron arrangement. Three forms are
shown at intron/exon boundaries of carp PSME] gene, exon 5/intron 5 boundary belongs to class 1 (GAA/G),
exon 8/intron 8 boundary belongs to class 2 (TCC/AA), the rest belong to class 0. The splice sites have been
well conserved through evolution, and observe the regulation of GT-AG completely. A phylogenetic analysis
using PA28a and PA28B protein sequences from the GenBank verifies the presumed orthologous relationships of
the carp gene to their mammalian counterparts, and reveales a closer relationship between carp PA28a and
zebrafish PA28a than between carp PA28c and mammalian PA28a. Comparing with human, pig, mouse,
zebrafish, the structure of carp PMSE] gene has been also well conserved through evolution. The base number of
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all exons is almost stable, althongh few introns (introns 1, 5, 7 in carp; introns 1, 4, 7, 8 in zebrafish) more
variable than other three mammals, especially,the base number of intron 8 in zebrafish PSME1 gene. Our studies

have demonstrated the carp PMSE] gene, moreover, we have done a further work on the distinctions of PMSE1

genes among different species. However, further extensive study on this kinds of subunit genes will be necessary

for more information about their molecular properties and functions.
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=MEM B ,0.1.5 2, # PSMEL EXE 4B F
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BY 7 5 B A K SF GT-AG 30, =R T3 &
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5=zl stz LA, KRB FHR,
MES DA PA28« EEMINEF 345 HZE L
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PA28a EE AT 1.5.7, 5E 5 4 PA28a HFH F
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HAR LR T K =R R BI  E FRE S
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Tab.1l Intron/exon boundaries of carp PSME1 gene

HEF S BFRIEAN . AEF  HETFANM bp)
M;in? intron exon and size A&TF  intron intron size P
1 ATG/ACT:+-39bp** AAA/CAG GTAGAGCGC:--- 1 163
2 ++ ATTTTGCAG GTG/GAT:*-33bp** AAG/GAG GTAACGTTA:- 2 277
3 ++« TTTACACAG GCT/GAA:-63bp - TTA/CAG GTATAAAGT:-- 3 254
4 ««CTTATTTAG GAT/TCC:--102bp*** GAG/GAG GTAATCGCA:-- 4 140
5 +«TTCAAACAG AAA/GAG'-49bp'*GAA/G GTAAATGTT:-- 5 306
6 +++ ATCTGAAAG GT/CCT-++98bp* AAC/ACG GTGAGGAAG-** 6 227
7 ++«CCTGTGCAG GTG/TCA:"*-69bp---GTA/CAG GTCAGTTAA:- 7 803
8 ++«TTCCTACAG GAA/AAA:-+68bp - TCC/AA GTAAGTGAC: 8 129
9 ++« TTTCCTCAG G/TAC:*-55bp*:* CAC/GTG GTCAGTTTA:-- 9 101
10 +++TGGCAACAG GGA/GAT:--87bp*** ACT/TAT GTAAGTTCA:- 10 85
11 ++«CAACTCTAG GCT/GTG**-87bp*:* TAC/TGA
0.05 i
L1 3 itig
100— carpPA28e PA28 B S 7E A& 4 41 40 Ja v B B F 4l
4[ JebrafishPA28o A, XM 11S BHRERF. BEE4MH T 400 5KM
100 pigPA28a A% F . Ostrowdka %53 i3 Western blotting & 3
humanPA28a EA;@E‘J J]]1/J\ ﬂi ':P &ﬁfh PA28 ﬁ ﬁ EI ?‘[8] o ﬂﬁ
53| catlePA8a Az PSME ZEE R - NMNERRXK, 8%
— mousePA28a PSME1, PSME2 #1 PSME33 ™R f ., X 3 MEE
00 humanPA28p 433 % 7% PA28a. PA28B 1 PA28y . %, PSME1L
icPA28 N P
pie szgﬁ F1 PSME2 2 72 ¥ S W M B 5 T 01 2 B
mouse
100 brafish AEEN, DR, KR, ED A LEAgE-U
zebrafishPA28(
HEE Y HEE B~ PSMEL 1 PSME2 & H &
B2 AFEYFE PA28a PA283 TCRA%EEIE%L?%;\ ﬂuz,—\—»ﬁjﬁggwéﬂ:ﬁx;
o . g
BEFESIN G R A Nikads b i

Fig.2 A phylogenetic tree with bootstrap
values based on the full-length protein
sequences of the PA28a and PA283
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PSMEL EE & F 1.4.7.8 MR k2
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T PA28 B T 7 MHC 1 K91 i % 2 0 60 5 hf
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AR -

STOP

39 33 63 111 46 98 69 68 55 87 81
human PA28a .]—D—D— —D— —D—
687 127 117 90 253 81 82 74 179
39 33 63 111 46 98 69 68 55 87 81
608 143 119 90 251 87 96 78 163
39 33 63 111 46 98 69 68 55 87 81
983 145 99 74 169 82 108 81 164
39 33 63 102 49 98 69 68 55 87 87

163 277 254 140 227 803 129 101 85
39 33 44 111 46 98 69 68 55 87 87
zebrafish PA28a m—D—D— _D—
176 173 126 468 334 1428 3998 88 121

EH3 AJENE 8BS A PA28e F B 45 1 LLER

Fig.3 Genomic structure of the carp PA28a gene compared with those of human, pig, mouse and zebrafish
HERAIET ARRAAET , HERSBAERERR, MFEHNLLEBTREN

The eleven exons are indicated by rectangles and ten introns by lines. The sizes of exons are indicated above the exons, and the sizes of introns are

indicated below the introns. The translation start and termination codons are indicated. Shaded areas indicated untranslated regions (UTRs)
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