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6 : cDNA 1251

Strand ANTP Mixture 3 pL, RNase-free H,O 55.5
pL, E.coli RNase H(1.5 U/uL) 1 pL, E.coli DNA

Polymerase I (9 U/uL) 5.5 uL ,16°C
2.5h, Blunting ANTP mix
’ 11.5 pL, cloned Pfu DNA polymerase (2.5 U/uL) 1 pL,
72 °C 28 min( 30 min) 5 min
1 1.2.3 cDNA
Xhol cDNA
11 ™
111 BD CHROMA SPIN "7-400
o Columns(Clontech )
, 30 cm,
1.2.4 cDNA
200 g, 2d
) :cDNA 3 uL( 100 ng) pGADT7(100
1.1.2 RNA Invitrgen; ) . i
) ng/uL)l uL  Solution I(TaKaRa, Ligase Kit Ver2.0)4
mRNA Oligotex-dT3¢ super mRNA pu- . X
) ) ) ) ) uL 12 uL 12°C -207C
rification Kit, TaKaRa ; AccuScript High
Fidelity 1st Strand cDNA Synthesis Kit, E.coli DNA
Polymerase 1, Pfu DNA Polymerase 125 DH10B Y.H Gold
Stratagene ; CHROMA SPIN™ Columns 20 kv 200 Q25 pF
clontech Matchmaker™ Gold Yeast Two-Hybrid DHI0B , 37 ’
System Clontech 0.5 uL DH10B
1.1.3 DH10B, pGADT7 ’
’ Y,H Gold Clontech , Yeast maker™ Yeast Transformation
1.2 System 2 User Manual 15 pg
1.2.1 RNA Y>H Gold
, RNA 1.2.6 cDNA
Invitrogen RNA 200 pL LB ,37C lh, 1
RNA 1 pL 10 100 1 000
260nm 280 nm ; 10 uL 30 pg/mL
RNA mRNA LB , 37C ;
Oligotex-dT3¢ super mRNA purifyication Kit = x /
1.2.2 cDNA : 30
(1 1 g/mL LB ,
Stratagene AccuScript High Fidelity = T3/T7 PCR ) :95°C,
Ist Strand cDNA Synthesis Kit 1 min; 94°C, 30s,55°C, 30 s, 72°C, 3 min, 35 ;
cDNA 72°C, 10 min 1% Agarose Gel,
2 2 DNA
Ist Strand cDNA (25 uL) 127 100 pL
2nd Strand cDNA ( 1/100 1/1 000 ,

100 pL): 10x2nd Strand Buffer 10 pL, 2nd 100 puL 100 mm SD/-Leu ,
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30°C 5
X X
X
X
288
25 % YPD 188
SD/-Leu )
100 pL ., 1/100 #
1/1 000 1/10 000 R 100 pL
1 RNA
100 mm SD/-Leu , , 1: RNA; M: DNA Marker.
1.2.8 ESTs Phred Fig.1 The total RNA isolated from liver, spleen and kidney of
Paralichthys olivaceus
(<100 bp), Phd2fasta 1: total RNA of P. olivaceus, M: Lambda EcoT141 digest (TaKaRa),
, Cross-match I M bp
, Phrap
Consed BLASTx
EST NCBI
4870
(nr) Blast2GO ESTs
2010
E R 1360
1107
- 926
658
489
2 267
2.1 RNA
Invitrogen RNA
2 CHROMA SPIN cDNA
RNA, 1% > 1: cDNA ; M: DNA Marker.
28S 188 RNA ( 1),28S Fig.2 ¢DNA size fractionation by CHROMA SPIN
’ 1: cDNA size fractionation, M1: Lambda EcoT14I digest
RNA 18SRNA2 2 1,
5S RNA , A0/ A0 1.94 23
¢cDNA pL , 37°C R
2.2 MRNA ; cDNA
RNA ’ 1.6><1(: CFU,
RNA ’ RNA 2.3x10" CFU/ mL, 1.8 mol
1.8x10'* CFU
mRNA, mRNA DNA .
pGADT7_F Primer: 5'-TAA TAC GAC TCA CTA
cDNA TAG GGC GA-3' pGADT7_R Primer: 5'- AGA
; cDNA 025 3kb  ¢DNA  TGG TGC ACG ATG CAC AG-3' :
PCR 500
CHROMA SPIN cDNA, bp, 1.5 kb(  3) ,
500bp cDNA ( 2), 1/100 1/1 000 100 mm

SD/-Leu s 550 53 ,
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M bp
“;-‘ “- . h. P
3 cDNA PCR
M: DNA Marker 1-16: cDNA 16 PCR
Fig. 3 Identification of cDNA library from liver, spleen and kidney of P. olivaceus
M: DNA marker, 1-16: PCR products of 16 clones from primary cDNA library
, 3.6x10° 19
CFU/pg, 5.4x10°CFU 3(1L-3)
24 EST IL
115 EST ,
, 20 (17.4%) IL-3
, 13 (11.3%) , (multi-csf), ,
27 (23.5%),
19 (16.5%), Hepcidin LEAP-1 (liver-expressed an-
19 (16.5%), 6 (5.2%) timicrobial peptide)
, 4 (3.5%) , 7 ,
(6.1%) , )
1 Hepcidin ,
3 [16]
(transferrin) Holmberg
3.1 cDNA
Laur- ell s
CLONTECH SMART :
1x10° CFU, ’
1><10" CFU, 85 ’ _
RNA , RNA )
1.60%10° CFU (major histocompat-
1.80x10'2 CFU, 87.5%, ibility complex, MHC)
cDNA CLONTECH
SMART PCR MHC
EST .
500 bp, 1.5 kb, (serum lectin) ,
3.2 cDNA

[19]
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Tab.1 Number of analyzed cDNA clustered sequences and ESTs

clone no. gene closest species /% identitiy
protein expression
AO05 60S pl mRNA for 60S acidic ribosomal protein P1 (rpIP1 gene) Platichthys flesus 93
A07(2)* 408 S11 mRNA  40S ribosomal protein S11 mRNA & Stizostedion vitreum 94
All 60S PI mRNA mRNA for 60S acidic ribosomal protein P1 Platichthys flesus 93
Al2 C409 408 S2mRNA C409 408 ribosomal protein S2 mRNA Siniperca chuatsi 95
BO8 L32 L32 mRNA RPL32 mRNA for ribosomal protein Solea senegalensis 95
B09 L10a L10a mRNA RPL10a mRNA for ribosomal protein Solea senegalensis 98
H11(2) L41 mRNA  RPL41 mRNA for ribosomal protein L41 Solea senegalensis 81
ADI1(2) 408 S27 mRNA for 40S ribosomal protein S27 Platichthys flesus 96
ADI13 Lp2 mRNA  ribosomal protein large P2 mRNA Paralichthys olivaceus 99
ADI15(3) L21 mRNA  RPL21 mRNA for ribosomal protein L21 Solea senegalensis 97
AD33 rpSa mRNA for ribosomal protein Sa Sa mRNA Solea senegalensis 87
AD5 ribosomal protein L18 mRNA L18 mRNA Pagrus major 94
A01(2) mRNA for 608 ribosomal protein L27A 60S L27A mRNA Platichthys flesus 98
All 408 ribosomal protein Sa-like protein mRNA 408 Sa mRNA Sparus aurata 98
BO5 ribosomal protein L18 mRNA L18 mRNA Pagrus major 94
G06 ribosomal protein large P2 mRNA Lp2 mRNA Paralichthys olivaceus 99
HI10 clone afim-evh-505-026 40S ribosomal protein Anoplopoma fimbria 95
HO07 rpS6 mRNA for ribosomal protein S6 S6 Solea senegalensis 98
Co5 60S ribosomal protein L7a putative mRNA  60S L7a mRNA Anoplopoma fimbria 99
D07 rpS12 mRNA for ribosomal protein S12 S12 mRNA Solea senegalensis 97
BI1 rpS16 mRNA for ribosomal protein S16 S16 mRNA Solea senegalensis 94
/ cell defense/immunity
HO8(2) IL-3 clone IL-3 immunoglobulin light chain Siniperca chuatsi 95
C02 mRNA immunoglobulin light chain mRNA Psetta maxima 89




1 Tab.l continued

clone no. gene closest species /% identitiy
C06(9) hepcidin precursor type II mRNA II mRNA Paralichthys olivaceus 100
B09 transferrin mRNA mRNA Paralichthys olivaceus 99
A09 DNA, contains MHC class Ia chain, clone MHC Ia DNA Paralichthys olivaceus 99
HO3 serum lectin isoform 3 mRNA 3 mRNA Paralichthys olivaceus 99
HO4 phospholipid hydroperoxide glutathione peroxidase mRNA Thunnus maccoyii 91
Mrna
B09 Ca**-dependent complex CIR/C1S subunit mRNA CIR/CIS mRNA Perca flavescens 75
DO1 TPA_inf: partial mRNA for putative ISG12 protein ISG12 mRNA Paralichthys olivaceus 82
D04 mRNA for TBT-binding protein mRNA Paralichthys olivaceus 77
metabolism
A10(3) mRNA for apolipoprotein Al precursor Al mRNA Platichthys flesus 99
C10 apolipoprotein Al mRNA Al mRNA il Fundulus heteroclitus 100
HO1(2) mRNA for chymotrypsinogen 2, complete cds 2 mRNA Paralichthys olivaceus 99
B10(2) mRNA for elastase 1 precursor 1 mRAN Paralichthys olivaceus 96
C09 mRNA for elastase 3 precursor 3 mRAN Paralichthys olivaceus 75
HO7 mRNA for elastase 4 precursor 4 mRAN Paralichthys olivaceus 100
E04 clone afim-evh-517-318 Ubiquitin putative Mrna Paralichthys olivaceus 97
AD10(4) mRNA for trypsinogen 3 3 mRNA Paralichthys olivaceus 94
HO8(2) mRNA for trypsinogen 2 2 mRNA Paralichthys olivaceus 99
HO06 trypsinogen 1 precursor 1 Pleuronectes americanus 99
E08 CPA1 mRNA for carboxypeptidase Al Al mRNA Paralichthys olivaceus 100
hemoglobin
E07(3) clone C4 2 hemoglobin beta-A chain mRNA beta-A  mRNA C4 2 Siniperca chuatsi 77
D02 clone C4_2 hemoglobin beta-A chain mRNA beta-A  mRNA C4 2 Siniperca chuatsi 76
/ cell signaling/ communication
HO06 calmodulin (CAL1) mRNA, complete cds mRNA Perca flavescens 91
Co8 gaba receptor protein mRNA y- mRNA Pagrus major 79




1 Tab.1 continued

clone no. gene closest species /% identitiy
AD16(2) translationally controlled tumor protein (TCTP) mRNA mRNA Scophthalmus maximus 84
D09 mitochondrial Cyt-b gene for cytochrome b Paralichthys olivaceus 92
E05 clone afim-evh-017-221 14 kD phosphohistidine phosphatase mRNA Anoplopoma fimbria 51
mRNA afim-evh-017-221 14 kD
others
A03 nascent polypeptide-associated complex subunit Perca flavescens 93
A07 high choriolytic enzyme 1 1 Salmo salar 86
C09(2) clone afim-evh-502-159 Low choriolytic enzyme precursor Anoplopoma fimbria 26
afim-evh-502-159
A01 none/beta-2 microglobulin isoform b2m-1  /beta-2 b2m-1 Anoplopoma fimbria 53
HO4 clone ssal-rgf-535-149 DNA polymerase delta catalytic subunit mnRNA DNA Salmo salar 87
mRNA ssal-rgf-535-149
Co4 clone afim-evh-510-186 Cornifelin putative afim-evh-510-186 Anoplopoma fimbria 40
unknown

HO02 contig 7 unknown mRNA Sparus aurata 77
Co03 unknown cDNA filfi Tetraodon nigroviridis 98
B12 clone lithmor816 mRNA sequence Lithognathus mormyrus 98
B11 all halibut.64.C1 mRNA sequence Hippoglossus hippoglossus 99
D08 all halibut.1125.C1 mRNA sequence Hippoglossus hippoglossus 99
C06(2) all halibut.2511.C1 mRNA sequence Hippoglossus hippoglossus 87
co7 all halibut.66.C10 mRNA sequence Hippoglossus hippoglossus 95
E03(2) all halibut.1209.C1 mRNA sequence Hippoglossus hippoglossus 99
Cl1 all halibut.2302.C1 mRNA sequence Hippoglossus hippoglossus 92
DO1 all halibut.692.C1 mRNA sequence Hippoglossus hippoglossus 96
A02 all halibut.644.C1 mRNA sequence Hippoglossus hippoglossus 80
C11(20) none

Note:The number in parentheses represents that the gene has the same number of clones on the results of alignment.
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Construction and identification of a Paralichthys olivaceus yeast
two-hybrid library
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Abstract: A yeast two-hybrid cDNA library of flounder (Paralichthys olivaceus) was constructed to investigate the
function of immune-related proteins and to gain insight into their mechanisms of interaction. The titer of this
original library was 1.6x10° CFU/ml. Most of the fragments PCR-amplified from single colonies were larger than
500 bp, with an average length of 1.5 kb. We randomly selected and sequenced 115 expressed sequence tags. The
capacity of the amplified library was approximately 1.8x10'> CFU. After transformation into yeast cells, the
transformation efficiency was 3.6x10° CFU/pg, and the capacity was 5.4x10° CFU. The successful construction of
this yeast two-hybrid library provides an effective tool to elucidate mechanisms of immunity, especially signaling
pathways, in this flounder species.
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