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Fig. 6 Results of dot blot analysis from subtractive cDNA library
Left: results of subtractive cDNA library hybridization;
Right: results of driver cDNA library hybridization.

, 158 (386 EST)
, nr
137 , nt 21,
58.1%, 114 41.9%
GO (Gene Ontology) 158
, 21
137
) , 30
/DNA / / /
, 29 /
26 24
) 4 (D
2.7
, SignalP v3.0 cDNA
272 12,
4.4%, (HMM)
27, 9.9%
2 ) )
T,
22 , 2
5 TMHMM v2.0
, 5 1
2 , 4
; TMHMM
4

, 4 EST
(rhamnose binding lectin);
H2A (histone H2A); - A
beta-A chain); 70(heat shock protein
70)

(hemoglobin

34.2

NN W W
wn O O
L ]

ESTH 45 Lb/%
Percentage of EST

51 48 3.4 3.6

1 2 3 4 5 6 7 8 9
ESTHIRE 2
Classification of EST function

7 587 ESTs

1 ;2 ;3

;4 / ;5 /

) /DNA / / / ;
7 ;8 ;9
ESTs.
Fig. 7 Functional classification of 587 ESTs in subtractive
library

1. Ribosomal proteins; 2. Cell immunity/defense/stress proteins;
3. Cytoskeleton proteins; 4. Cell metabolism/ respiratory chain
proteins; 5. Cell signaling/adhering proteins; 6. Cell cycle/DNA
replication/protein regulation/ transcription/translation proteins;
7. Transfer proteins; 8. Unknow function proteins; 9. No sig-
nificant similarity found.

[9]

PCR
[14]

EST



2 : cDNA 385

*1 MRMENEEHSFSHOIHEGLSHBXEFSER ESTs
Tab.1 ESTs isolated from the head kidney subtractive library of red snapper induced by inactivated Vibrio harveyi vaccine

/b nos.
putative homologous gene homolog species lengthp identity E-value of clones
ribosomal protein
ribosomal protein S6 Esox lucius 164 47/51 (92%) 2.00E-20 4
ribosomal protein S7 Takifugu rubripes 237 78/79 (98%) 1.00E-35 1
ribosomal protein S8 Anoplopoma fimbria 186 59/59 (100%) 9.00E-77 1
ribosomal protein S16 Rana catesbeiana 197 55/62 (89%) 3.00E-22 4
ribosomal protein S17 Siniperca chuatsi 245 81/81 (100%) 4.00E-97 3
ribosomal protein S18 Anoplopoma fimbria 235 75/76 (98%) 2.00E-34 1
ribosomal protein S24 Pagrus major 248 77/81 (95%) 1.00E-52 6
ribosomal protein SA Osmerus mordax 379 123/125 (98%) 2.00E-93 2
ribosomal protein L4 Pagrus major 249 82/82 (100%) 2.00E-84 2
ribosomal protein L5 Dicentrarchus labrax 192 60/64 (93%) 2.00E-35 2
ribosomal protein L6 Pagrus major 122 28/40 (70%) 4.00E-06 2
ribosomal protein L7 Anoplopoma fimbria 162 49/53 (92%) 4.00E-19 4
ribosomal protein L8 Lates calcarifer 161 53/53 (100%) 7.00E-25 6
ribosomal protein L10 Solea senegalensis 149 49/49 (100%) 4.00E-22 3
ribosomal protein L11 Gillichthys mirabilis 149 25/46 (54%) 1.00E-07 1
ribosomal protein L13 Solea senegalensis 211 63/65 (96%) 4.00E-27 8
ribosomal protein L14 Oreochromis niloticus 201 51/63 (81%) 1.00E-18 3
ribosomal protein L15 Siniperca kneri 259 78/82 (95%) 3.00E-31 2
ribosomal protein L17 Solea senegalensis 149 32/42 (76%) 4.00E-09 1
ribosomal protein L19 Solea senegalensis 263 45/77 (58%) 2.00E-09 1
ribosomal protein L21 Solea senegalensis 201 31/56 (55%) 2.00E-05 5
ribosomal protein L27 Anoplopoma fimbria 316 97/98 (98%) 4.00E-50 1
ribosomal protein L32 Anoplopoma fimbria 215 66/67 (98%) 5.00E-25 2
ribosomal protein L35 Esox lucius 229 75/76 (98%) 3.00E-19 2
cell immunity/defense/stress
heat shock protein 10 Anoplopoma fimbria 252 69/80 (86%) 5.00E-40 1
heat shock protein 70 Megalobrama amblycephala 198 64/65 (98%) 2.00E-05 2
heat shock protein 90 Dicentrarchus labrax 354 109/111 (98%) 9.00E-66 1
immunoglobulin mu heavy chain Epinephelus coioides 149 21/49 (42%) 2.00E-06 5
immunoglobulin light chain precursor Seriola quinqueradiata 192 57/63 (90%) 9.00E-17 2
immunoglobulin light chain isotype L3 Trematomus bernacchii 112 35/37 (94%) 4.00E-06 1
i?;)“r?ogl"b““n heavy chain variable Anarhichas minor 147 39/44 (89%) 2.00E-11 1
LBP/BPI Oncorhynchus mykiss 227 46/65 (70%) 1.00E-21 3
MHC class I antigen Lutjanus campechanus 194 44/57 (77%) 1.00E-10 2
MHC class I antigen Salmo salar 708 190/223 (85%) 2.00E-78 1
myeloid differentiation factor 88 Paralichthys olivaceus 210 51/69 (73%) 5.00E-23 2
rhamnose binding lectin Channa argus 166 33/54 (61%) 1.00E-08 2
rhamnose binding lectin STL2 Oncorhynchus mykiss 219 34/52 (65%) 5.00E-05 1
toll-like receptor 1 protein Oncorhynchus mykiss 197 39/42 (92%) 5.00E-16 2
complement C1q subcomponent subunit C Salmo salar 432 57/79 (72%) 2.00E-06 1
nonspecific cytotoxic cell receptor protein-1 Sparus aurata 331 75/91 (82%) 5.00E-29 2
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Tab.1 continued
/bp
putative homologous gene homolog species length identity E-value nos. of clones
cell immunity/defense/stress
nonspecific cytotoxic cell receptor Sparus aurata 331 75/91 (82%) 5.00E-29 2
protein-1
tumor necrosis factor receptor super- Salmo salar 661 90/218 (41%) 3.00E-25 3
family member 1A
natural resm_tance-assocmted macro- Pagrus major 166 31/32 (96%) 5 00E-11 1
phage protein
deleted in malignant brain tumors 1 Monodelphis domestica 169 36/54 (66%) 9.00E-15 2
similar to putative CD163 antigen Gallus gallus 187 36/55 (65%) 5.00E-09 2
colony stimulating factor 3 receptor Salmo salar 334 69/111 (62%) 4.00E-25 2
annexin 11a isoform 2 Danio rerio 147 46/48 (95%) 5.00E-18 2
granulocyte stimulating factor receptor Salmo salar 304 69/101 (68%) 7.00E-27 1
TNFAIP3 interacting protein 1 Danio rerio 154 38/41 (92%) 3.00E-31 4
Integrin beta-1 precursor Salmo salar 248 51/65 (78%) 2.00E-19 1
Voltage-dependent anion- Salmo salar 151 38/40 (95%) 6.00E-16 3
selective channel protein 1
novel NACHT domain containing Danio rerio 183 28/50 (56%) 1.00E-07 1
protein
beta-2-microglobulin Barbus intermedius 204 47/67 (70%) 5.00E-12 1
Coronin-1A Salmo salar 162 39/52 (75%) 1.00E-24 3
tumor necrosis factor, alpha-induced Salmo salar 363 42/100 (42%) 7.00E-12 1
protein 2
cytoskeleton
beta actin Epinephelus coioides 439 145/146 (99%) 4.00E-78 18
Alpha actin Monopterus albus 217 64/72 (88%) 4.00E-32 2
g‘é‘z)‘)‘““ A, alpha (actin binding protein Danio rerio 350 81/89 (91%) 5.00E-18 3
Tubulin alpha-1A chain Salmo salar 322 106/107 (99%) 2.00E-33 5
/ cell metabolism/respiratory chain
cytochrome ¢ oxidase subunit Va Scombridae gen. sp. 224 68/73 (93%) 6.00E-24 10
precursor
gzs;‘s’:yacyl'c"enzyme A dehydro- Danio rerio 323 97/105 (92%) 2.00E-41 1
CDC-like kinase 4 Salmo salar 157 32/35 (91%) 4.00E-11 2
creatine kinase Tylosurus crocodilus 149 29/41 (71%) 3.00E-08 2
Low choriolytic enzyme precursor Anoplopoma fimbria 276 73/91 (80%) 1.00E-34 1
Arachidonate 5-lipoxygenase Osmerus mordax 253 59/74 (80%) 1.00E-11 1
-activating protein
Eukaryotic initiation factor 4A-IIT Esox lucius 369 41/52 (79%) 6.00E-05 1
Gamma-glutamyl hydrolase precursor Salmo salar 300 79/99 (79%) 3.00E-37 3
ATP synthase subunit alpha, mito- Salmo salar 239 43/46 (93%) 7.00E-09 1
chondrial
Acetyl-CoA acetyltransferase, mito- Salmo salar 291 74178 (94%) 2.00E-27 1
chondrial precursor
glutamine synthetase Bostrychus sinensis 222 61/73 (84%) 2.00E-28 2
Eukaryotic translation initiation factor Salmo salar 198 61/65 (94%) 2.00E-22 1
3 subunit E-interacting protein
Adenosylhomocysteinase B Salmo salar 172 36/38 (94%) 9.00E-13 1
glutathione S-transferase Oplegnathus fasciatus 213 66/70 (94%) 4.00E-31 3
glutamine-fructose-6-phosphate Danio rerio 332 80/96 (83%) 8.00E-42 1
transaminase 1
myo-inositol monophosphatase Oreochromis mossambicus 366 91/100 (91%) 2.00E-20 3
transketolase-like 2 Danio rerio 180 38/54 (70%) 1.00E-27 2
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Tab.1l continued
/bp
putative homologous gene homolog species length identity E-value nos. of clones
/ cell metabolism/respiratory chain
malate dehydrogenase Sphyraena idiastes 278 87/92 (94%) 5.00E-28 2
glyceraldehyde-3-phosphate Salmo salar 151 36/46 (718%) 6.00E-15 5
dehydrogenase
arginyl-tRNA synthetase, cytoplasmic Salmo salar 207 62/68 (91%) 4.00E-26 3
glutamate dehydrogenase Salmo salar 387 95/108 (88%) 5.00E-34 3
nucleoside diphosphate kinase Sparus aurata 169 49/51 (96%) 5.00E-18 16
lysyl-tRNA synthetase synthetic construct 111 32/36 (88%) 9.00E-12 8
eukaryotic peptide chain release factor Osmerus mordax 277 39/44 (38%) 4.00E-13 3
subunit 1
leukotriene A-4 hydrolase Salmo salar 252 73/83 (87%) 6.00E-36 3
i?:t'éezlated C3 botulinum toxin sub- Oryctolagus cuniculus 198 53/55 (96%) 1.00E-17 2
/ cell signaling/adhering
Moesin Danio rerio 158 39/42 (93%) 9.00E-15 1
plexin C1 Danio rerio 273 29/69 (42%) 2.00E-08 1
phospholipase C, gamma 2 Danio rerio 276 57/67 (85%) 4.00E-25 1
phosphatase and tensin-like protein A Danio rerio 125 33/41 (80%) 9.00E-07 1
long splice variant
ankyrin repeat and SOCS Danio rerio 295 53/82 (64%) 5.00E-26 1
box-containing 5
granulocyte stimulating factor receptor Salmo salar 334 69/111 (62%) 7.00E-25 1
F-box/WD repeat-containing protein 11 Salmo salar 538 131/131 (100%) 2.00E-70 3
LEM domain containing 3 Danio rerio 288 54/93 (58%) 6.00E-16 2
E;EaGDP dissociation inhibitor (GDI) Danio rerio 157 37/51 (72%) 9.00E-11 1
similar to FMS-like tyrosine kinase 3 Danio rerio 339 69/96 (71%) 1.00E-43 1
guanine nucleotide binding protein (G Bos taurus 151 50/50 (100%) 2.00E-47 3
protein)
Kelch-like protein 6 Salmo salar 161 33/53 (62%) 2.00E-10 4
/DNA / /
cell cycle/DNA replication/protein regulation/transcription/translation
novel protein similar to . . o
HLA-B-associated transcript 3 Danio rerio 525 120/174 (68%) 3.00E-30 1
4SNc-Tudor domain protein Takifugu rubripes 244 55/61 (90%) 4.00E-16 1
ribonucleotide reductase M2 Sus scrofa 153 50/50 (100%) 1.00E-15 1
DNA ligase 1 Danio rerio 217 37/52 (71%) 4.00E-08 3
mitosis-specific chromosome segrega- L o
tion protein SMC1 homolog Takifugu rubripes 255 45/57 (78%) 9.00E-12 2
omithine decarboxylase antizyme large Paralichthys olivaceus 194 48/58 (83%) 7.00E-15 2
isoform
splicing factor 3b, subunit 1 isoform 1 synthetic construct 227 35/55 (64%) 4.00E-09 2
TCP1-beta Notothenia coriiceps 202 54/59 (91%) 9.00E-23 6
chromobox protein homolog 3 Anoplopoma fimbria 440 126/146 (86%) 1.00E-35 1
nucleolar protein SA Salmo salar 222 67/73 (91%) 7.00E-23 3
m}/elmd leukemia differentiation pro- Salmo salar 379 56/73 (76%) 2 00E-26 |
tein homologue
annexin max3 Oryzias latipes 216 61/71 (85%) 3.00E-26 5
elongation factor-1 alpha Glossurocolletes bilobatus 154 23/25 (92%) 8.00E-05 3
histone H2A Anoplopoma fimbria 227 53/53 (100%) 4.00E-66 3
similar to H2A histone family, member Anoplopoma fimbria 211 53/53 (100%) 4.00E-66 2

V isoform 1
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Tab.1 continued

. ) /bp length . .
putative homologous gene homolog species identity E-value nos..of clones
/DNA / /o
cell cycle/DNA replication/protein regulation/transcription/translation
Histone H3.3 Oncorhynchus mykiss 355 91/91 (100%) 1.00E-42 3
Elongation factor 2 Salmo salar 277 76/92 (82%) 1.00E-35 3
poly A binding protein, cytoplasmic 1 a Aristichthys nobilis 180 33/34 (97%) 4.00E-19 3
T-complex protein 1 subunit beta Salmo salar 208 37/39 (94%) 3.00E-06 1
YIPF3 protein Salmo salar 182 31/40 (77%) 3.00E-07 2
MCM? minichromosome maintenance ..., 1., 135 38/44 (86%) 3.00E-13 4
deficient 7
lysine (K)-specific demethylase 5Ba Danio rerio 387 80/125 (64%) 4.00E-29 1
small nuclear ribonucleoprotein G Anoplopoma fimbria 285 23/23 (100%) 4.00E-08 3
lymphokine-activated Killer Salmo salar 267 58/67 (87%) 2.00E-14 1
T-cell-originated protein kinase
Cystatin-B Anoplopoma fimbria 188 43/61 (70%) 5.00E-12 2
QM-like protein Sciaenops ocellatus 169 49/49 (100%) 9.00E-20 2
';]ism leucine zipper and W2 domains i o 273 49/52 (94%) 1.00E-19 1
nucleoporin 205 Danio rerio 168 47/54 (87%) 7.00E-10 3
probable ribosome biogenesis protein .y 176 55/58 (94%) 1.00E-21 1
RLP24
transfer proteins
tyrosine-protein phosphatase Salmo salar 189 54/62 (87%) 4.00E-22 3
non-receptor type 6
hemoglobin beta-A chain Siniperca chuatsi 183 31/40 (78%) 5.00E-09 6
glutamate receptor, ionotropic,
N-methyl D-aspartate-associated Danio rerio 225 63/74 (85%) 1.00E-22 1
protein 1
alpha-hemoglobin A Siniperca chuatsi 260 70/86 (81%) 3.00E-17 7
vacuolar proton pump subunit D Anoplopoma fimbria 321 104/107 (97%) 1.00E-49 1
mitochondrial ornithine transporter 1 Anoplopoma fimbria 474 125/157 (79%) 2.00E-54 5
similar to ADP/ATP translocase Equus caballus 259 44/44 (100%) 1.00E-18 1
cytochrome b ascorbate-dependent o o 169 42/56 (75%) 4.00E-11 6
protein 3
dynein light chain 2 Anoplopoma fimbria 417 136/138 (99%) 6.00E-84 5
ATP synthase lipid-binding protein, . o
mitochondrial precursor Anoplopoma fimbria 243 34/34 (100%) 3.00E-10 1
cytochrome ¢ oxidase polypeptide Vi 0000 mbria 157 30/32 (93%) 1.00E-07 5
precursor
phosphate carrier protein, Osmerus mordax 303 89/98 (90%) 3.00E-30 1
mitochondrial precursor
choline transporter-like protein 2 Salmo salar 286 27/28 (96%) 2.00E-08 1
EST EST
[15-16]
b b
[17-22]

SSH

B

, SignalP
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Abstract: A subtracted cDNA library of humphead snapper (Lutjanus sanguineus) was constructed by suppression
subtractive hybridization technology (SSH) to screen immune-related EST. The cDNA library has been con-
structed by the mRNA of the test group and driven by SSH. Differential ESTs from the subtracted cDNA library
have been identified by both PCR technology and dot blot hybridization. Six hundred and eighty positive clones
were sequenced by Sangon Biological Engineering Technology & Services Co., Ltd. The homology of the se-
quences was analyzed by BLASTx tool and BLASTn tool in GenBank database. Functional distribution was per-
formed based on the features of ESTs by gene ontology annotation (GO) and 30 immune-related ESTs of L. san-
guineus, such as major histocompatibility complex gene (MHC 1 and MHC ), immunoglobulin gene (/gH and

IgL), heat shock protein gene (HSP10, HSP70 and HSP90) and so on, were found. In this study, the subtracted
cDNA library was successfully constructed by SSH and a number of immune-related ESTs of L. sanguineus were
identified, which laid a foundation for the immune-related genes research of L. sanguineus.[Journal of Fishery
Sciences of China, 2011, 18(2): 379-391]
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