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Abstract

Suppression subtractive hybridization (SSH) was performed to construct an cDNA

library of olive flounder Paralichthys olivaceus peripheral blood leukocytes (PBL) stimulated with
lipopolysaccharide (LPS). Total 470 clones were randomly selected and sequenced, 214 out of
470 sequences showed identities with known genes and 252 sequences were unknown genes.
Among the 218 known genes, 34 sequences were found to be homologous to IL-1RII gene, and
14 sequences were identified as IL-13. RT-PCR analysis showed that IL-13 mRNA was induced
1h after LPS-stimulation, and IL-1RII was increased from 3h after stimulation, indicating that
most of SSH clones are associated with inflammatory responses in fish, and this SSH ¢cDNA
library would be useful to identify bio-defense and immuno-related genes in fish.
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raction kit (Clontech)E ©]-&3t 33ttt whA|
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5'-TGA GAC TTT CAA CAG CCC TG-3', reverse;
5'-ATC TCC TGC TCG AAG TCC AG-3"), IL-183 (for-
ward; 5'-ATG GAA TCC AAG ATG GAA TGC-3',
reverse; 5'-TTA ACT CTG ATG ATG GAT GTT-3"),
IL-1RII (forward; 5'-CTC TGT GGA CAT AGA GAA
AGT GT-3', reverse; 5-TTA GAA GGT GCT GTT
CTG TCG-3")E polymerase chain reaction (PCR) "4
O 7 ZFF3ATE PCR FF 2312 95T A 583
A8 & 95ColA 30%3t denature, 55Tl A 30%
7t annealing, 72°C ol A 137} extension 4= 303
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ol subtraction®] % o] Fo] 5 +=%]& RT-PCRE &<l
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Table 1. Overview of this study

pB-actin

M 1 2

Fig. 1. Evaluation of the subtraction efficiency of the sub-
tracted cDNA. PCRs with [-actin specific primers were per-
formed on unsubtracted and subtracted cDNAs for 30 cycles.
The amount of [3-actin transcript was hardly detectable in
the subtracted library comparing with that in the unsubtracted
sample, suggesting that SSH procedure successfully sup-
pressed ¢cDNA common to the unstimulated- and stimu-
lated-PBL sample. M; 1kb Plus DNA ladder, 1; unsubtracted
cDNA, 2; subtracted cDNA.

Oh 1h 3h 6h

IL-1RII

Fig. 2. Expression patterns of flounder IL-13 and IL-1RII
depended on LPS-stimulated time-course. RT-PCR analysis
of flounder IL-13 and IL-1RII expression were maintained
in primary culture of PBL stimulated with LPS for Oh, 1h,
3h and 6h. The expression of flounder IL-13 transcript was
induced 1h after stimulation, and IL-1RII transcript was in-
creased from 3h after stimulation.

LPSE A3 g2 Tz g ol A2 [L-1
Be} IL-1RI19] 23 kA4S RT-PCRS ©] &3] &2l
sto] H kT (Fig. 2). IL-189] 739 LPS A2l 255
Bl AIZF 733 whel mRNAS] W& ko] HxpH o g
Z7Fetl o, IL-1IRIIS] 7% LPS A8 & 3AIZHA)
FE] mRNAS] FHFo] F7HEge & 5 AU o]
+ LPS Aol 23 H¥Y £IZHE 575 HE
staz) sk WA9] AW 72t dEekar A7}
HoAH, olo] A= F o A2 A7 F33H
ojoF & Ao E Atz ET

Total clones sequenced, n
Putative identified clones, n (%)
Unique gene, n (%)
Homology with fish species, n (%)
Putative immune-related genes, n (%)
Unidentified clones, n (%)

470
218 (46.4)
135 (61.9)
71 (52.6)
41 (29.6)
252 (53.6)
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WA 54 A} 2). IRIEZ THE ®HQ IL- IR IL-18 o9 =
7120 RuE FAAS} AEAS Hol= 2187 Gprd3 T2 (6 &), 183 JUEFZ] 6 subfamily-
o] SSHEEo|= 13579 &A@ =A6g 1 like cytokine M173} QIE|F31 8 ZH7} 4324 EA3}
I = 7109 427} ojn] o FZ2ERE HuE f Foh I F HEY =T A2 T (Peptidoglycan
AAG oM, TS 407 HABH ARG} (Table recognition protein L) ¥ A& A FEol=
Table 2. Putative immune-related genes of flounder PBL-SSH cDNA library
Clone Name Accession No. Homologous to genes in database Closest species E-value %Z?]lg;

I LSPSL5-HI1 XP 592110 (INFA Iﬁiﬁgigigp[r)?:)etz:?nLéGIZ-l) [Bos taurus] 0.022

2 LSPSL5-H10 NP_990239 B cell linker protein BLNK [Gallus gallus] 1.00E-04

3 LSPSL2 E10 AAS91704 caspase-8 [Oryzias latipes] 4.00E-30

4 LSPSL1 D09 AAT76448 CCL4 [Oncorhynchus mykiss] 8.00E-19

5 LSPSL6-H02 AAP93911 CD83 [Oncorhynchus mykiss] 7.00E-09

6 LSPSL3 C04 CAF25492 CD97 antigen transcript variant [Bos taurus] 2.00E-31

7 LSPSL6-A12 AAR25677 class I helical cytokine receptor member 14  [Tetraodon nigroviridis] 5.00E-96

8 LSPSL2 D10 AAO33374 coagulation factor VIII precursor [Takifugu rubripes] 6.00E-79 2

9 LSPSL6-H11  AAP58737 C-type lectin receptor [Paralabidochromis chilotes]  3.00E-19

10 LSPSL6-H09 XP 417022 differentially expressed in hematopoietic /oy gaiusy 3.00E-05

ineages precursor

11 LSPSL1 D12 XP 427925 Gpr43 protein, partial [Gallus gallus] 5.00E-27 4

12 LSPSL5-H09 NP 062391 ORPI (gen_‘gfslogf;;%tosrcafgfroﬁh‘l’;g?;g“’S“‘d“ D' [Mus musculus] 5.00E-07

13 LSPSL3 B05 AAF35884 IgM precursor [Paralichthys olivaceus] 1.00E-68

14 LSPSL1 DI1 BABg86882 IL-1b [Paralichthys olivaceus] 9.00E-08 14
15 LSPSL2 F02 AAMS52338 IL-6 subfamily-like cytokine M17 [Cyprinus carpio] 2.00E-28 2

16 LSPSL4 D09 XP 127883 immunoresponsive gene 1 [Mus musculus] 2.00E-38

17 LSPSL4 F09 AAX31354 inflammation-related G protein-coupled 5 o0 8.00E-10 2

receptor EX33

18 LSPSL5-G12  AAP04483 inhibitor of apoptosis protein [Danio rerio] 2.00E-19

19 LSPSL3 HI10 AAG22969 inhibitor of apoptosis protein 3 [Rattus norvegicus] 3.00E-25

20 LSPSL1 D02 CACI19715 interleukin-1 receptor type II [Oncorhynchus mykiss] 2.00E-10 34

21 LSPSL4 E08 CAD67609 interleukin-6 [Takifugu rubripes] 4.00E-13

22 LSPSL2 CO8 AALO05442 interleukine-8 [Paralichthys olivaceus] 2.00E-47 4

23 LSPSL3 All CADS56858 JunB protein [Takifugu rubripes] 7.00E-39

24 LSPSLI G10 AAB39939 junB transcription factor [Cyprinus carpio] 7.00E-07

25 LSPSL2 D07 BAD38860 membrane-Toll-like receptor 5 [Oncorhynchus mykiss] 2.00E-35

26 LSPSL3 B11 BADI13370 MHC class Ia chain [Paralichthys olivaceus] 1.00E-55

27 LSPSL6-A03 AAH62524 NF-kappaB inhibitor alpha-like protein B [Danio rerio] 9.00E-26

28 LSPSL5-DI12  A43676 P44 hepatitis-associated antigen [Pan troglodytes] 3.00E-18

29 LSPSL2 F12 AAP22283 peptidoglycan recognition protein L [Mus musculus] 4.00E-56

30 LSPSL6-E06 AAH49339 Pescadillo [Danio rerio] 1.00E-67

31 LSPSL1 D05 NP _062719 programmed cell death 10 [Mus musculus] 1.00E-23 2

32 LSPSL6-H12 AAHS53222 RAB20, member RAS oncogene family [Danio rerio] 2.00E-52

33 LSPSL2 C02 XP 547572 Ras-related protein Rab-13 [Canis familiaris] 8.00E-06

34 LSPSL1 F09 AAG38611 src-family tyrosine kinase SCK [Salmo salar] 0.00E+00

35 LSPSL6-H04 AAW69378 TLRS5 [Takifugu rubripes] 3.00E-58

36 LSPSL5-B09 NP 620703 TNFAIP3 interacting protein 2 [Mus musculus] 1.00E-19

37 LSPSL1 B11 AAF33233 transferrin [Paralichthys olivaceus] 7.00E-65

38 LSPSL5-G11 BAA94970 tumor necrosis factor [Paralichthys olivaceus] 2.00E-17

39 LSPSL6-B05S XP 542134 Vav proto-oncogene [Canis familiaris] 1.00E-47

40 LSPSL5-C11  AAH43792 Vip-A protein [Xenopus laevis] 5.00E-21
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