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12 12 12 1
1. 361005
2. 361005
mRNA 500 ~ 4 000 bp cDNA
M.AP cDNA 1.75 x 10° 1x 10° pfu mL™!
500 ~ 2000 bp hepcidin PCR hepcidin
cDNA
cDNA hepcidin
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Construction of cDNA library of gills from
Pagrus major with the cloning of hepcidin
YANG Ming' > WANG Ke-jian' > QU Hai-dong' LI Shao-jing'
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Abstract With the layers of mucus and nonspecific immune defenses the fish gill is exposed to the external environment and forms
the initial barrier to invasion by pathogens. As one of the mucosa-associated lymphoid tissues in teleost fishes
the cDNA library of gills was
constructed from the red seabream inoculated with several species of pathogenic bacteria. The total RNA was extracted by TRIZOL

gill contains

populations of leucocytes. In order to probe the immune-related genes in red seabream Pagrus major

and mRNA was isolated by biotin-oligo dT . Then cDNA was synthesized from 5 g mRNA. Through running gel electrophoresis
of double-strand cDNA the fragments of 500 — 4000 bp were harvested concentrated ligated with AZAP vector and packaged in
vitro . The primary cDNA library contained 1.75 x 10° recombinants. The titer of amplified library was tested up to 1 x 10° pfu

mL~!
performed to cloning of the homologous genes from cDNA library and a fragment of hepcidin cDNA sequence was amplified. The

and the insert size of random picked phagemid was between 500 — 2000 bp. PCR with specific primers of hepcidin was

identity was above 85% in comparison with the hepcidin cDNA isolated from the liver of also red seabream. Therefore the
construction of cDNA library provides the basis for screening immune-related genes from red seabream.
Key words Pagrus major cDNA library antimicrobial peptide hepcidin
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2 RNA RNA
Oligo dT 1~5mg RNA
mRNA RNA
cDNA cDNA
5 ;1g mRNA 25 pL DEPC
3
dNTP
DNA 72 C 30 min
cDNA / / 25:24:1
! cDNA 1/10 3
cDNA mol L™! pH 5.2
-20 C
EcoRI-adaptor
9 uLL EcoRI-adaptor cDNA
RNA Y- y-ATP T4 DNA
hepcidin GenBank AY669383 AY557619 ° 8 T
hepcidin T4
cDNA
1 Xhol cDNA
Xhol Xhol
1.1 40U pl™' 37T 1.5h
10 ~ 20 -20 C 4 C
g 34 14 000 g 1h 14 L 1x
1~ 10° pfu STE 1%
mL"! 500 ~ 4 000 bp cDNA
Staphylococcus  aureus FEscherichia cDNA
coli Vibrio parahaemeolyticus cDNA 1/10 3 mol L~!
Micrococcus lysodeikticus pH5.2 2 -20 C
24 h 8 L 1L
-80 C 30 60 100 ng pL~' ADNA
TRIZOL Invitrogen
PolyATract mRNA Isolation systems cDNA
Promega Qiaquick gel Extraction Kit cDNA 100 ng ZAP Express vector 1 pg
QIAGEN cDNA ZAP-cDNA 12 C 3 pL
ZAP-cDNA Gigapack Il Gold Extract Stratagene GigapackIll Gold Extract
T7 T3 S1 Al Stratagene
cDNA 1 cDNA
1.2 1 pL
RNA Poly A mRNA 200 pL MgSO, XL1-
1.5¢ Blue MRF' 37 C 15 min
15 mL Trizol 3 mL NZY 15 4L 0.5 mot L™ IPTG 50
RNA ¢l 25% m/V X-gal NZY
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37 C \
2 cDNA pMDI18 - T Invitrogen
5 x 10" pfu
cDNA NZY
SM 5% V/V 2
7% V/V DMSO -8 C 2.1  RNA Poly A mRNA
10 L NZY 3uL RNA 1%
3 cDNA 1 3
285 185 5S rRNA RNA
7 RNA 260
ExAssist MgSO4 nm 280 nm  OD 1 RNA
XL1 - Blue MRF
phagemid 1 RNA
T7 T3 PCR Tab.1 The quality and concentration of RNA and mRNA
04°C  5min 94 C40s 55 CT60s 72 C 2
: . diluent fold 1€ #L™"  OD260/280 o o
min 30 72 C 10 min PCR concentration g
1% m/V RNA 50 32.2 2.00 1.61 mg
HepCidil’l SM mRNA 2.25 3.4 2.12 7.65 pg
10° 10°' 1072 107
2 uL sl 5 cea 22 DNA
AGC AGT CAA ACC CTC CTA AGATG 3 Al 1% 2
5 GAA CCT GCA GCA GAC ACC ACA TCC G~ PNA 1~2kb
3 PCR 9% C 6 000 bp
5min 94 C 30s 57 C 30 s 72 C 1 min 30 100 bp

72 C 5min PCR 1.5% m/

— 285 TRNA
= 185 rRNA

—— 55 rRNA

1 RNA 1%
Fig.1 1% Gel electrophoresis of total RNA

from gills of the red seabream

2.3
1 pL 350 1
350 x 1000 = 3.5 x 10°pfu mL ™'
3.5x10°%x0.5 = 1.75 x 10°
1- 1/350 = 99.7% 4 10 1 pL

2 DNA 1%
Fig.2 1% Gel electrophoresis of cDNA
1 cDNA 2 DLI15000 Marker 3 DIL2000 Marker

100
1x10° pfu mL~"
2.4 cDNA
T3 T7 PCR
7 1%
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500 ~ 2 000 bp 3 > Lateolabrax japonicus °
2.5 Hepcidin hepcidin
hepcidin
4 287 bp  hepcidin 6 C  hepcidin
38 8
5 NCBI N
http //www.ncbi.nlm.nih.gov BLAST hepcidin
cDNA

| 2 3 4 h 6 7 8
bp bp
2000
1000
2000 750
1000
750 500
500
250
250
100 100
3 ™ T7 4 hepcidin
PCR Fig.4  Gel electrophoresis of
Fig.3 Gel electrophoresis of PCR products from PCR products from cDNA library
seven random picked recombinant phagemids 1 DL2000 Marker 2-5 PCR product of 10
1-3 5-7 PCR product of phagemid 4 DIL2000 Marker 10~' 1072 and 10~* dilutions of the cDNA library

Primer Sl
1  cgaasgcagtec aaaccctcct ;8 iG*MG ACA TTC AGT GTT GCA GTT GCA GTG
Eak R E e N N A Y
54 GCC GTT GTG CTC ACC TTT ATT TGC CTT CAG GAG AGC TCT GCT GCC TCA TTC
e s e e e T
Predicted cleavage site for signal peptide
105 ACT GAG GTG CAA GAG CTG GAG GAG CCA ATG AGC AAT GGC AGC CCA GTT GCT
SRR S e e A et o S e e R
156 GCA CAT GAA GAG ATG TCA CAG GAG TCC TGG AAG ATG CCG TAT GCC AGC AGA
i A RS e RO Sl iR iR | S i I [ e S |
207 AGC AGC AGC GGA CGC AAG CGC TGT CAC TTT TGC TGT CGT TGC TGT CCT CGC
i e e e s e B e s L e el e s T
= Primer Al
258 ATG ATC GGA TGT GGT GTC TGC TGC AGG TTC
| Sl B e Ee v R R e i

5 Hepcidin Genbank accession number ~ AY574220
Fig.5 Sequence analysis of hepcidin from gills' ¢DNA library

Coding sequence is indicated in upper case letters and a deduced amino acid sequence is shown by shadow below the nucleotide sequence. The start
codon is marked by’ " . Primer binding sites are shown with horizontal arrows 5’ to 3’ . The predicted position of cleavage site for signal peptide

is shown by vertical arrow
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3 cDNA
8 cDNA
cDNA
mRNA
RNA Morone
Oligo dT mRNA chrysops x M. saxatilis ° 10
mRNA hepcidin
cDNA hepcidin
cDNA PCR RNA
cDNA
A AP hepcidin hepcidin
hepcidin
*x s *L.risozos * . *
Pm L MKTFSVAVAVAVVLTFICLQESSAASVTEVQELEEPMSNGSPVA-AHEEMPEESWKMP- 57
Pm _G1 MKTFSVAVAVAVVLTFICLQESSAVSFTEVQELEEPMSNGSPVA-AYEEMSEESWRMP - 57
Pm_ S MKTFSVAVAVAVVLTFICLQESSAASFTEVQELEEPMSNGSPVA-ADEEMSEESWKMP- 57
Pm_ G2 MKTFSVAVAVAVVLTFICLQESSAASFTEVQELEEPMSNGSPVA-AHEEMSEESWKMP- 57
White bass MKTFSVAVAVAVVLAFICLQESSAVPVTEVQELEEPMSN------ EYQEMPVESWKMP - 52
Turbot MKTFSVAVAVAVVLTFICIQESSAVPVTEVQELEEPMSNDNPVA-AHEETSVDSWEMP- 57
L] Hepc2 MKTFSVAVAVAVVLTFICIQESSAVPVTEVQELEEPMSNDNPVA-AHEETSVDSWEMP- 57
Mud sucker MKTVRVAAAVAVLFAFIWIQESSAKPHSQMAEIEEHEDVDIPVEPKAEEVSEDAMTSPY 59
Flounder MKAFSIAVAVTLVLAFVCIQCSSAVPFQGVQELEEAGGNDTPVA-EHQVMSMESWME-N 57
Medaka MKAFSIAVAVTLVLAFICILQSSAIPVNGVKELEEAASNDTPVA-ARHEMSMQPWMLPN 58
Zebrafish MKLSNVFLAAVVILTCVCVFQITAVPFIQQVQDEHHVESEELQENQHLTEAEHRQTDPL 59
Salmon MKAFSV--AVVLVIACMFILESTAVPFSEVRTEEVGSFDSPVGEHQQPGGESMHRTLP- 56
. * *k K% *x kK :
Pm_IL YNNRHK-~-RSPAGCRFCCGCCPNMIGCGVCCRF - 88
Pm Gl YASR------ RWRCRFCCRCCPRMRGCGLCCQRR 85
Pm_S YASR------ RWRCRFCCRCCPRMRGCGLCCQRR 85
Pm G2 YASRSS~-SGRKRCHFCCRCCPRMIGCGVCCRF- 88
White bass YNNRHKRHSSPGGCRFCCNCCPNMSGCGVCCRF - 85
Turbot YNSRHK- --RAIKCKFCCGCCTPGV-CGVCCRF - 86
L} _Hepc2 YNSRHK---RAIKCKFCCGCCTPGV-CGVCCRF- 86
Mud_sucker YRSREK---RGIKCKFCCGCCTPGV-CGVCCRF- 88
Flounder PTROKRHISHISLCRWCCNCCKANKGCGFCCKF - 90
Medaka HIREKRQ-SHISMCTMCCNCCRNYKGCGFCCRF - 90
Zebrafish VLFRTKRQSHLSLCRFCCKCC-RNKGCGYCCKF- 91
Salmon EPFRFKRQIHLSLCGLCCNCC-HNIGCGFCCKF- 88

6 Hepcidin hepcidin

Fig.6 Alignment of amino acid sequences of hepcidin from gills' ¢DNA library with other known fish hepcidins

Pm-S

salmon

%" Indicates positions which have a single
accession numbers are  AAS66305 for red seabream liver Pm-L  AAUI0849 for red seabream gill Pm-Gl
AAS79104 for red seabream gills' ¢DNA library Pm-G2
Hepc2  AWO013026 for mud sucker

« " ow ”

fully conserved residue * ' and .’ indicates similar amino acid residues

AW783824 for winter flounder AU178966 for medaka

SwissProt or GenBank
AAR28076 for red seabream Spleen
P82951 for white bass AM113708 for turbot AAT09138 for Japan sea bass Lj-
AY363454 for zebrafish and BI468191 for Atlantic
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organization analysis of a hepcidin-like gene and cDNA from

1 7. Japan sea bass Lateolabrax japonicus J . Fish & Shellfish
1999 18 4 46 —47. Immunology 2006 21 221 —227.

P J . 7 cDNA
2000 10 10 = 11. I 2001 25 6 538 -541.

3 8 cDNA
3. 2000 24 6 648 —654. I 2004 28 5 585 - 588.

4 PressCM Evensen O. The morphology of the immune system 9  Shike H Lauth X Westerman M E et al. Bass hepcidin is a
in teleost fishes J . Fish & Shellfish Immunology 1999 9 novel antimicrobial peptide induced by bacterial challenge J .
309 — 318. European Journal of Biochemistry 2002 269 2232 - 2237.

5 10 ChenSL XuMY JiXS etal. Cloning characterization
hepcidin 7 2004 14 393 and expression analysis of hepcidin gene from red sea bream
_398. Chrysophrys — major J Antimicrobial ~Agents and

6 Rem HL Wang K J Zhou H L et al. Cloning and Chemotherapy 2005 49 1608 - 1612.
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