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R e Mo Br R Avs i RE &4 PA28R k4>
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Pri iy PA28R 19 cDNA R Bt 3 b i i il
EERE AR IC S M R E .
1.4 PA28P {44 cDNA BTk

ARBREL T IALHRIFRI
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BN Pk i 5 Je e B B A4 B A X6 R 114 gt
BE T &4 20 pL 05 500 L SM 22 vfil
of SR 5 BT R AR, AR SEEE AR A4 S0 1 L PPk
AP PERE B, I LAH R . A5 4 5" AD
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3Dilk4T PCR 4 3§45 e H A BeR/b.
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RT-PCR 7| # # %3t 4 40 5 PA28R
4 & cDNA ¥ 5, # it 5] ¥, PFRi: 5 —
GAAATGAGAGGATTGTGAAGT -3',PRj; :
5' = GCATAGAAACCGCGTATATC -3, %"
B 7 355 bp: A4 GenBank %3 M24113
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RT-PCR  RMAKRZRH 20 pL, Horb G RNA
(1geL")1 pl,10 X RT ZZ #h i 2 pl.. dNTPs
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XL(5 Uspll 150.4 pls JC RNA fifizk 9 L, MgCl,
(2.5 mmol+L"") 4 pL, FWFAIF WS4 (20 pmol
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TE 4 5 I B4 B3 {5 5 KPSM., NCBI Blast 43 7
R PA28R A SRS AEfa, tkH
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PA283 ik it T+ . (H b PHA $ili#4 4 h 4 fTf#
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TE SR FOE 5 (19 L 40 M PA28R 23k 3448
B4 ] AN [R) i A 28 0 35 10 EE I B Y PA28R
) 2 T R T Ak B
3 i

DNA 2R L e %3 - FAEF Y
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i, e REEARMEA ZNEER.
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TR R B/ U BR A 4 AR D AE R
PEE Ao A, Lo E ORI S, (EL7E S v )
FRARIRA . ARLERIERE P F—
AN A 3 PO 33— B3 B T L P 4
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F B AwtE R 54T ik 0 1 28 A7 22 o1 24 R R i



834 K= % Ik 32 %

GGCACGAGGC TAGTGCGAGA GGCACCTGAA CGTCTGCTGC TCACAGTACC GCGATCTCTT 60

TGTCTGAAAA TAACGAACAC TTACATTCAT TATGICT AAA ACT AGT GTA CTG AAG 115
M § K T § VvV L K 8

ATA AAC TCT GAT AAT GCA GTG AGG ATA GAA AAC TAC CGC CAG TCA CTG TAT AAG 169
I N §S D N A V R I E N Y R Q@ § L Y K 26

CAG GCA GAA AAG CTG TTC TCC GAT CAC ATA CCT CTG AAG ATC TCA CAG CTT GAC 223
Q A E K L F 8§ D H I P L K I 8§ @ L D 44

AAC CTG CTG AAG GGG GAT GAC TTA AGT ATC ACT GAC CTC TCA TCT CTC CAT GCA 277
N L L K 6 D D L S I T D L S S L H A 62

CCC CTG GAC ATT CCC ATT CCT GAC CCC CCT GCT CCA GAA GAT GAG GAG ATG GAG 331
P Lv B [ E I P D P P A P E D E E M E 80

ACA GAT AAA AAT GAA GAT GAT GAG AAA AAG AAG AAA GCT CCC AAG TGT GGC TTC 385
T D K N E D P E K K K K a&a P K € G F 98

ATC AAA GGA AAT GAG AGG ATT GTG AAG TTG CTG GAT ATT GTA AAA CCA GAG ATA 439
I K 6 N E R I Vv K L L D I v K P E I 116

ATG GCT TTG AAG GAG ACC TGC ATC ACT GTT TCT TGC TGG ATT TCT CAT CTA ATT 493
M A L K E T C I T v 8§ € w I S H L I 134

CCA AAA ATA GAG GAT GGA AAT GAT TTT GGA GTT GCT ATT CAG GAA AAG ATC CTT 547
P K I E D G N D F GG V A I Q E K I L 152

GAG CGA ATT ACT GCT GTG AAG ACC AAG GTG GAG GGT TTT CAG ACC AAC ATT AAC 601
E R I T A Vv K T K VvV B G F © T N I N 170

AAG TAC TTC TCA GAG AGA GGT GAT GCA GTG GCC AAA GCT TCC AAA GAC ACA CAC 655
K ¥ F S E R G D A V A K A S K D T H 188

GTG ATG GAT TAT CGC TCT CTG GTG CAC GAG AAG GAT GAA GCA GTA TAT TCT GAG 709
Vv M D Y R S L V H E K D E AV o S B 206

ATT AGA GTG ATT GTG CTT GAT ATA CGC GGT TTC TAT GCT GAA CTC TAT GAT GIC 763
I R V I Vv L D I R G F Y A E L Y D V 224

ATC AGC AAG AAC CTG GAG AAA GTG ACG AAT CCT AAA GGA GAA GAG AAG CCC TCC 817

I $ K N L E K V T N P K G E E K P 8§ 242
ATG TAC TGAGACA GATGCTTACT GGGACCAGCG CAGTTCTACA ACTAGACCGG TTTTCAGAAT 880
My = 244
TTCTCATTTC TTCACATGAT TTCTGACGCT CTACAGATGC ATCTTTAAAG TAGTTTGTTA 940
ATAATCTTAA ATCAGTCATA AACATACAGT GAGTTGTGGT ACAAATGATG AGTTCATGTA 1000
AATCTACATT CACATTTATT TCAGCATATA CAAAATAAAT CAGGAAAATG CACAAATTCA 1060
CAAATGTGAC ATTCTTAAAG CAAAGAACCA CATTAAAACC AATAAAGATG ACTTCAAAAA 1120
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAA 1175

El 1 PA28BCDNA 351 B it 1 2 5L g 1y 51
Fig. 1 Coding sequence and deduced amino acid sequence of the carp PSME2 ¢cDNA
ARG TS 2R S S FUIHLOY A B R HE 09 UM T 0 5 S 0909 T 0, poly A IS 5 I FRil2k %, 3 4
e A R A R ] L TR B (R 8 155 KPSM UL T R 2 3R
Initiation and termination codons are represented by black italic letters. The deduced amino acid sequence is shown below the nucleotide
sequence in a standard single-letter code. The underlined sequence, aataaa, indicates the putative polvadenylation signal. The three of
cysteine residue is shown in bold letters, The endoplasmic reticulum (ER) retention signal KPSM is double underlined

(e BRAR R I 4B cDNA SCPE, o T gufid it AR MERIRE S £0 [ & IRk fhi 40 £ b H fR
B BSOS N T PA28R W 807 (4 K cDNAL  FIAl KIS T K M R R T 5 i 45 45 LK 6 A
RIILGDH 244 DNEIER SEHGHBE Dy RISHT, it 09 R AF P o kR LR IR A
R AR BOE N T PA28B ORI YEK 95% ., 3¢ 5520 UL AR FIRGHAHT I 7 PA28B IRK 2
T PA28B REERAEITIEN . SRS R A ek MR IR WL Sh Pt e A g
B YR i o L H AR IR B X AESr Tkt #Erh PA28a I PAZ8R R T 4 X
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rhesus monke
chimpanzee
human
horse
dog
Bos taurus
— pig
— Mus museculus
Norway rat
—____ Opussum
bastard halibu
'I-! Tetraodontida
. croaker
— carp
L—— sebrafish
Xenopus laevi
32'1 T T T T T T 1
30 25 20 15 10 5 0
nucleotide substitutions ( x 100)
B2 ARFEYIF PAZSRE EUFIINY R R
Fig. 2 A phylogenetic tree of the PA28@ gene family based on the full length protein sequences
of the diverse species
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B3 BEARRE I FAIHE B-actin B
PA28B ) RT-PCR %5
Fig.3 The picture result of the PA283
and f-actin RT — PCR on peripheral blood

M. DL2000 DNA Marker 1. Ndh; 2, PHA4h:3. N12h: 4.
PHA12h;5. N4h; 6. ConA 4h; 7. N 24h; 8. ConA24h(N
Sk B b R

(PA28R #HLIE BB . i /N R G K b
A PSME1 #£ P4 Al MHC 3 5 15 900 5 S 75 i
eFURGHI 30 4 o T A R P O B A K 3 PSME2
R 4E Murray 298 i PSME2 LR E 16 )8
TR E 0 26 1 BE D A rp 4 B 45 2, AT L
PSME1 & DX AT i 75 457 0 2 fi) B 0 28 b %
Aok v ek Ak 1) & T PR 4R T PMISE2 JEH . 5
b 75 VI RE B Ay A0 PA28R TE L A7 7E 2 F 19
PA28B £ 3 {1 & [ 54 1% i 2 B2 &5 AL X (Region
A) FIZE A filF C 3R 50 AZ 25 (Region D), fF PA28«
WA BB T e RUETS . il E FUX

P4 8ESME I A 401 2ed PHA #1 ConA
AT 5 ) PA283 mRNA #3569
P& 43 il R
Fig. 4 The picture result of the PA288 of the
differential expression of mRNA on peripheral

blood leukocyte stimulated by mitogen

1. N4 h;2. PHA 4 h;3. N 12 h;4. PHA 12 h;5. N 4 h;6. ConA 4 h;
7. N 24 h;8. ConA 24 h (N RxF B8, h A/

AT il 3 B AE g 10 A Bl e B A Al C
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KEFI] 1 PA28R I H AR A 2 i 5 10 1 51 ) 5 A
PRAFRIDIRE D X R EATLE T BP0 AL 2 i
BT AU E .

22 45— 2 A AR S P 14 T B 400 T 8
PHAGHY BESEZ) Ml ConA(JITE )R T 41y
2 5 LPSCAI N 245 B 4l 22 245, 5
SRS T AR S A4 S0 5% 5% 1 ol L. 30 4 ok 12 4
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Cloning, identification and differential expression analysis of the
proteasome activator subunit 2 full-length ¢cDNA from carp
(Cyprinus carpio L. )

FU Bao-zhong. LU Qiang. TAN Ye-ping. SUN Xiao-yi.» LI Wei.
LIU Xiang-ye, DENG Hong-kuan
(Ministry of Education Key Laboratory for Zoonosis s Institute o f Zoonosis s Jilin University
Changchun 130062, China)

Abstract: In order to research the effectiveness of proteasome activator subunit 2 in carp’s
immunologic response, we cloned the cDNA of proteasome activator subunit 2 from peripheral blood
leukocyte of carp. Moreover, we also researched the expression information of PAZ28B in carp’s
peripheral blood leukocyte. The ¢cDNA library of peripheral blood leucocytes which were isolated from
carp (Cyprinus carpio 1.) and stimulated with mitogen PHA and ConA was screened by a probe
labelled with DIG. Using DD-RTPCR, the probe considered as the differential expression [ragment
which is partial sequence of proteasome activator subunit 2 was obtained. After two rounds of
screening from 8 thousand recombinante phages, the positive clone was obtained. Sequence analysis
indicates that it contains an insert sequence of 1 175 bp in length with full ORF encoding 244 amino
acids of proteasome activator subunit 2, including PAZ8B and partis « subunit motifs. The protein
sequence showed significant homologues (95% identity) with zebrafish proteasome activator PA283,
which has 244 amino acids. Multiple sequence alignment with other species showed that carp PA283
sequence has the highest homologue with that of zebrafish. and has the lowest homologue with
Xenopus tropicalis , which is 55 % identity. Using the total RNA extracted from peripheral blood
leucocyte which was isolated, cultured and stimulated with mitogen PHA and ConA., this paper did
semi-quantitate RT-PCR. It displays that the quantity of PA28 in leucocyte stimulated with mitogen
PHA and ConA is obviously larger than that in normal carp leucocytes in the prophas(4 h), However,
it is not always much more than that of the normal leucocyte at the same time with the time going, the
expression of PA283 mRNA in carp leucocytes stimulated by PHA for 4 h is higher than that
stimulated for 12 h,and the expression of PA288 mRNA stimulated by ConA for 4 h is higher than that
for 24 h. This is the first report for full length cDNA sequence of the PA28j from carp. The GenBank
accession number for the sequence is EU255233.
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