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mRNA
[20]
PCR(DDRT-PCR)
RNA

1

11

500 750 g , 25
, 200 L,
7d, , ,
, RPMI1640
(cRPMI1640)2"] ,
[21-22]
1.2
cRPMI 1640
, 1.0x10"/mL, 8 ,
I Il V VI ,
4 12 4 24 1l
IV LPS(50 pg/mL)+PHA(50 pg/mL)
4h 12 VI  VII  ConA(50 ug/mL)
4h  24h
25 5% CO, , ,

13 RNA
1.2 I-VIl

RNA, 1x10%
TRIZOL Reagent
RNase DNase 1 RNA,
DNA 1% RNA ,
RNA
14 RNA
HIEROGLYPH™ mRNA Profile System
Kit, T,(dT;,) (Anchored
Primers, AP), T1,MN(M=A/C/G, N=A/G/C/T),
12 ,

8 200 uL PCR ,

1.0 pg/ulL RNA 1 pL, 2 pmoL/L T(dT}5)
AP2ulL, DEPC 8.7 uL , PCR
72 5 min, 5 min, ,
: 5xSuperScript

IT RT Buffer 4.0 uL, 250 pmol/L ANTP (1:1: 1:1)2.0
pL, 0.1 mol/L DTT 2.0 uL, SuperScript I RT (200

U/ SuperScript Il RT) 0.3U :25  Smin, 42
10min, 50 50 min, 70  15min; ,
2 uL , PCR
15 DDRT-PCR
Fluoro DDRT-PCR Kit, Msr-ARP

5’ ,  TMR-T,(dT;)AP 3’
[ ) T7(dT12)AP ]
10.0 pL: ddH,O 0.7 pL, 10><PCR
buffer (with out MgCl,) 1.0 uL, MgCl, (50 pmol/L)

0.75 uL, dNTP (250 umol/L) 2.0 uL, TMP-T; (dT)5)
AP (5 umol/L) 0.7 uL, ARP (2 pmol/L)1.75 pL, Taq

DNA (5 U/puL) 0.1 pL, RT-mix 3.0 pL
95 ,2min; 94 155,50 30s, 70 2
min, 4 ;94 155,60 30s, 72 1 min,
25 ;72,7 min; 4
1.6 DDRT-PCR
Genomyx LRS
(Beckman, Genomyx LR , 33 cm><6lcm
, Genomyx SC s
), : 5.6%
HR-1000 3000V 100 W
55 45h 30 uL TE(pH
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8.0) ,37 3 h, RNA 1%
17 , 28S 18S
, 5S , RNA ,
T, 22-mer(5'-GTAATACGACTCACT , 1
ATAGGGC-3") Mis(ag)24-mer(5'-AGCGGATA 2.2
ACAATTTCACACAGGA-3") , 12 T7(dT},)- AP, T1,MN(M=
40 pL: ddH,O 18.5uL, 10xPCR I A/C/G, N=A/G/C/T) 10 M,;3r-ARP,
( MgCly) 4.0 uL, ANTP (250 pmol/L) 6.0puL, T; 2 RNA 120
(10pmol/puL) 3.0 puL, M3, (10 pmol/uL) 3.0 uL, Taq 92
DNA (2 U/uL) 1.0 L, 4.5uL ' ) ’
15 PCR SuL, 1.0%
bp
18
Vitagene DNA 15000
PCR ’ 7500
pMD 18-T : 10uL e
100 uL DH5a , 42
90s, LB ( 50
ug/mL), 37 12 16h, 1 RNA
A C RNA;B D RNA;
1.9 PCR M: DL15000
Fig 1 Result of total RNA electrophoresis
5mL LB A, C: total RNA of stimulated leucocytes; B, D: total RNA of nor-
( 50 ug/mL) , mal leucocytes; M: DL15000 marker.
37 T M 12345678
, PCR (10 pL) : 10x%
PCR 1.0puL, dNTP (2.5mmol/L) 2.0 uL, T5 e B e

(10 pmol/uL) 0.7 uL, My3, (10 pmol/uL) 0.7 uL, Taq

DNA (2 U/ul)0.3 uL, 0.5 uL, ddH,O
4.8 uL. : 95 2min; 92 15s, 50
30s,72 2min, 5 ;92 155,60  30s, 72

2min, 27 ;72 10min; 4
1.10

BLAST DNAtools5.1

2
2.1 RNA

OD260/OD280 1 .8~2,

2 mRNA
1 3 5 7 RNA;2 4 6 8:
RNA. .
Fig. 2 Results of fluorescent mRNA differential display elec-
trophoresis

1, 3, 5 and 7 indicate total RNA isolated from control leuco-
cytes;2, 4, 6 and 8 indicate total RNA isolated from stimulated
leucocytes. Arrows show differential display fragments.
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2.3 93%; 1 94
92 PCR , EF1-a(gblAAO49408.1|AF485331 1) 369
87 , 462 97% , 1 75
94.6% 3 EF1 _alpha III , , T37
EFl-a T37
bp
5
2000 (2)C15 568bp, 1 568 nt
500 - (proteasome activator PA28 sub-
unit, Psme)mRNA(gb|DQ453126.1]) 524 1091
nt  98% , 1 127
3 Psmel(gb/ABE60902.1|ABK
Fi::l éDLlszl(::(c)?rophoregram ofltfe second PCR ampliﬁcation 41199.1D 123249 100%
products of partial differential fragments , 1 127 PA28 BETA
M: DL2000 marker; %—5: Th.e secpnd PCR amplification prod- Cl15
ucts of differential display fragments. ’
o )
87 , pMD-18T 6
; DH5a ; 81 (3)D85 603bp, 2 603nt
’ 93.1%, 13(matrix metalloproteinase, Mmp13)
4 mRNA(gb|BC049472.1])) 1036 1608nt 73%
2.4 , 5 116
81 »  BLAST Mmp13(gb/AAQ07962.1]) 363
DNAtools5.1 , , 474 729, ’ 6 116
’ 3 (hemopexin-
cDNA (http://blast.ncbi. like repeats) D85 Mmp13 i
nlm.nih.gov/Blast.cgi), ScanProsite Tool(http:// 7
us.expasy.org/tools/scanprosite/) 2
(1)T37 586bp, 4 562nt EF1- 3.1 mRNA
OmRNA (gb|AF485331.1))1162 1752 nt DDRT-PCR
M 1 2 3 4 5 6 8 9 10 112 13 14

4

M: DL2000

Fig.4 PCR identification of recombinant plasmids containing cDNA inserts
M: DL2000 marker; 1-14: recombinant plasmids.
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1 TIC GCC TGC AAA TTT TCT GAG CTC AAG GAG AAG ATC GAC CGT CGT TCT GGC AAG AAG CTT GAG 63

1 A C K F $ E L K E XK I DRURS G KK L E 20
64 GGC AAC COC AAG GCT CTC AAA TCT GGA GAT GCT GCC ATT GTT GAG ATG ATC CCT GGC AAG 123
21 G NP K ALK S GDA ATV EWMTIPGEK 40
124 CCC ATG TGT GTG GAG AGC TTC TCT ACC TAC CCC CCT CTT GGT CGC TTT GCT GTG CGT GAT 183
41 P M CVESFSTYPPLGRTEAVRD 60
184 ATG AGG CAG ACC GTT GCT GTT GGT GTC ATC AAG AGC GTT GAG AAG AAA GTT GGT GGT TCT 243
61 M R Q T V A V GV I K SV EZ KT KUVG G S 80

244 GGC AAG GTC ACA AAA TCT GCA CAG AAG GCT GCC AAG ACC AAA TGA ATT TCC CTT CAA GCT 303
81 G K V T K S A Q K A A K T K = 94
304 GTT CCA AAG GTT GTG GTA TGC TCT TCC CAA CCT CCT GGA ATT TCT CTA AAC CTG GGC ACT 363
364 CTA CTT AAG GAC TGG CTT ATG CTG ATT AAA ACC CAT CGG AAA AGT TTT CGC AGG AMA GGA 423
424 AAC CAA CTT GGA TTT AAG TGT GGC TTC ATT TGA CTG ATA GTG CCT CTT TCA GTT GTT AAA 483
484 TTT GTT GAT GGT TTA GAA CTG CAC CTG ATG CCA CAG TAA AAT TTC GAA AGA AGC TGC TGA 543
544 ATA AGA AAC i TTT TGG AAA TTG AAA AAA AAA AAA A 586
5 T37 cDNA
poly(A)

Fig.5 Nucleotide sequence and deduced amino acid sequence of T37 cDNA
Box indicates the putative signal of poly (A) tail.

1 TG AAG GAG TGT CTT AAC ACG GTG TCG ATG TGG ATA CAG CTA CAG ATT CCC AGA ATT GAA GAT 62
1 K E ¢ L N TV S M W I QL Q@ I P R I E D 20
63 GGG AAC AAC TTT GGA GTT TCT GTA CAG GAA AAA GTT TTT GAA CTG CTT ACC AAC ACC CGC 122
21 G N N F GV S V Q E K V F E L L T N T R 40
123 ACC AAG ATC GAG GGA TTC CAG ACA CAG ATT TCC AAG TAC TAC AGT GAG AGA GGA GAT GCT 182
4 T K I E G F @ T @ I 8§ K Y Y S E R G D A 60
183 GTA GCC AAG GCT TCC AAA CAA CCA CAC GTG GGA GAT TTIC AGA CAG CTT GIC CAT GAA CTG 242
61 vV A K &4 § K Q P H V G D F R Q L V HE L 80
243 GAT CAG CAC CAG TAC TGT GAG TTA CGC ATC ATA GTC CTG GAG ATT CGC AAC ACT TAT GCT 302
88 D Q H Q Y C E L R I IV L E I R N T Y 4 100
303 GTG CTG TAT GAC GTC ATC ATC AAG AAT TGT GAC AAG ATT AAG AAG CCC AGA GGA GAC TTA 362

101 v L Yy b v I I K N CDI K T K K P R G D L 120
363 TCT TCA AAA GCA CTT ATC TAC TGA GTG CCG CAA CCG ATC TGC ACT GAC AAG ACA CAC AAA 422
121 S S K A L I v =* 127

423 CAC ACA TTT GCT GAA AAG TAA AAA CAT GTC ATA TTG CGT TIC ACA TCC ACA GTG CAT TGA 482
483 CTT GAA CTT CAA TTA CAT CAA CAA AAC CTC CTG TAA TAC AAT TTT TAC ACT 542
543 TIT TCT AAA TGC GAA AAA AAA AAA AA 568

6 C15 cDNA

poly(A)
Fig.6  Nucleotide sequence and deduced amino acid sequence of C15 cDNA
Box indicates the putative signal of poly (A) tail.

, , : mRNA Ito !

cDNA , 1994 ,
(231, cDNA 500 bp, , DDRT-PCR

, 85%!*" mRNA (6271
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1 GGG CTC TCT ATG GGC TAT GAA ATG GCA CAG GGA TAT CCC AAG AGT CTC AGC ATG TTC CGT 61
1 66 L S M G Y E M A Q G Y P K S L § M F R 20
62 TTG CCA AGA AAA GGG CAG AAA GTC GAC GCA GTC CTC TAC GAT GAG ACC AGC TAC AAA ATC 121
21 L PR K G OQ K V D A V L Y D E T S5 Y K I 40
122 CTG TTT TTC GTT AAC AAA CAG ATA TAT AGT TTC AAT GAG GAA CAA CGC AGA TTA GAG AAA 181
41 L F F v N K Q I ¥ § F N E E QO R R L E K 60
182 GGT TAT CCT AAA COG GTG GAA GTC GTT TTC CCT GGA ATG AAA GGG AAG GTG ACC GCA GCC 241
61 ¢ Yy P K PV E VYV ¥V F P G M K G K V T A A 80
242 TTC CAG TAT CAA GGT TTC AAC TAT CTC TTC AGT GGA TCA AAG ATG TTT GAG TTIT GGC ACC 301
81 F ¢ Y Q@ G F NY L F S G S KM F E F G T 100
302 TAC AAC AAG GTA CGC CGT GTT CTC AAC AAC AAT TAT TTC CTG CCC TGT TAG TCA AAG TTG 361
101 Yy N K V R R V L NN N Y F L P C = 116
362 AGT TTT TCT TTA AAG CTC AGC AAA ATA CTG CCT GCA TGA AGG AGA ATT TGG CCT GTC AGT 421
422 ATT TGA AAG TAA ATT ATT AAG TAA TGT ATT AAT TGT CTA ACT TAT TTIT ACA GTA AAG TAG 481
482 GCT GTT TAG TAT CCT TTA AAG TAT TAT GTG CAA CCOC AAG AAC Al '\ CAT GTC CTA 541
542 TGA TTG ATG CAA TTT CAA AAT AAA GAT TTA AAC AGT TTG ATG TAA AAA AAA AAA AAA AAA 601
602 AA 603
7 D85 cDNA
poly(A)
Fig. 7 Nucleotide sequence and deduced amino acid sequence of D85 cDNA
Box indicates the putative signal of poly (A) tail.
PCR ,  PA700 291
PA28 2 1 PA28-a.  PA28-B
PA28(ap)3 , 1 6
3.2 PA28-y : PA28(ap)3
(proteasome) , MHC I
5 ; PA28 , 118
, , 208 ,
MHC I >
[28] 8 9 s MHCI
, , CD*'T
[30-31]
PA28 ,
) C15
> >
1 20 S 2V cDNA , PA28a
(PA700  PA28) , PA28  PA700 cDNA, 249 . PA28 o B
20 S , (32) Murray (331
PA700-20S-PA700 PA28-20S- PA28 PA700-  cDNA : PA28-0.  PA28-B
0S- PA28 26 S PA28-y cDNA " PSMEI1
20 S 26S PSME2  PSMES3; , 3
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stem/transmembrane/cytoplasmic
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Cloning and identification of immune response related genes in com-
mon carp, Cyprinus carpio L.

FENG Peijin', WANG Wendong?®, LI Wei', LU Qiang’

1. College of Life Science, Linyi University, Linyi 276005, China;
2. Institute of Zoonosis, Jilin University, Changchun 130062, China

Abstract: mRNA differential-display reverse-transcription polymerase chain reaction (DDRT-PCR) is an effective
and quick method to study gene different expression in the same cell under different physiological status and dif-
ferent stages of growth and development. In order to study immune response related genes in carp leucocytes,
fluorescence DDRT-PCR was used to compare mRNA from leucocytes from peripheral blood of carp with LPA
(50pg/mL), ConA (50 pg/mL) and PHA (50 pg/mL) stimulation and non mitogens stimulation in different time
such as 4h, 12h and 24h.The results as following, 92 different fragments were obtained altogether, of which the
re-amplified fragments were found in 87 different cDNAs and the re-amplification rate was 94.6%. Cloning and
PCR testing showed that 81 fragments were positive and the positive rate was 93.1%. Analysis with BLAST and
DNATools software revealed 3 cDNA fragments were immune response related genes which encoded proteasome
activator complex PA28a subunit, translation elongation factor-1a(EF-1a) and matrix metalloproteinase 13
(Mmp-13) of common carp. Bioinformatics analysis showed that the genes encoded by these different fragments
were involved in various functions such as MHC class I antigen, signal transduction, translational control, apop-
tosis, degradation of the extracellular matrix. It is essential for further studying the mechanisms of these differen-
tially expressed genes in fish.
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