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Fig.4 Reproducibility analysis of some differential expressed proteins in three gels
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Tab.1 The altered proteins between diseased and healthy sea cucumber identified by MS

(P<0.05)
42 (Nucleoside diphosphate kinase) 0i|109975305 32 345  Apostichopus japonicus
203 (Triosephosphate isomerase) gi|240848094 31 188  Apostichopus japonicus
237 (Cytoskeletal 6C-like isoform) 0i|297691917 48 142 Pongo abelii
251 (Proprotein convertase subtilisin/kexin type 9 preproprotein)  gi|240848413 31 160  Apostichopus japonicus
271 (Cyclophilin-type peptidyl-prolyl cis-trans isomerase-15, 9i|170582740 46 47 Brugia malayi
Bmcyp-5)
308 (Cytochrome oxidase) gi|231473835 32 294 Apostichopus japonicus
310 (Keratin subunit protein) gi[386854 48 76 Homo sapiens
328 (Proprotein convertase subtilisin/kexin type 9) gi|297382883 53 311  Apostichopus japonicus
372 ATP (ATP synthase beta subunit) gi|287945 48 60  Drosophila melanogaster
539 (Ferritin) gi|68303301 48 147  Apostichopus japonicus
595 (Ribosomal protein S15) gi|231473043 33 230  Apostichopus japonicus
676 (Catalase) 0i|139293240 46 70 Paracentrotus lividus
692 S6 (S6 kinase) 0i|206840 47 57 Rattus norvegicus
717 (Arginine kinase) 0i|231472980 31 88  Apostichopus japonicus
802 3(Small ubiquitin-related modifier 3) gi|338720747 86 108  Apostichopus japonicus
1054 (Arginine kinase) gi|231472980 32 154  Apostichopus japonicus
54 (Actin) gi|231473286 31 234 Apostichopus japonicus
76 gi|231473286 31 233  Apostichopus japonicus
187 gi|231473286 31 270  Apostichopus japonicus
386 0i|241988732 48 106  Apostichopus japonicus
680 0i|231473294 27 31  Apostichopus japonicus
691 gi|5751 48 92 Bombyx mori
700 0i|1703103 49 118  Lytechinus pictus
110, 124, 165,
167, 276, 643,
840
23, H,0, ( , 2009) (2002)
3 , (Eriocheir sinensis)
(Fenneropenaeus chinensis) ,
Zhang (2010) (Vibrio anguillarum) .
ATP Actin (P<0.01) :
Actin  ATP
(Chai et al, 2010; Wang et al, 2007)
) , , 2006.
' . ,21(1): 13—18
(Levine et al, ’ , . 2000.
1994) , 33(1): 119—125
) ) ) , 2009.
(Amiard-triquet et al, 2013) 1 26(3): 15—18
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J 657—662

1 '

, 1963. o



746

44

) . : , 79—81
: : , 2006.
,30(1): 118—123
, , , 2012.
,39(3): 186—189
: : , 2010.
. ,2:178—181
. %, iE#dE, 2012
. , 4: 152—157
, , , 2012. <
> . , 34(2): 105—110
, , , 2007.
Dot-ELISA , 31(8): 59—64

Amiard-Triquet C, Amiard J, Rainbow P S et al, 2013. Ecological
Biomarkers: Indicators of Ecotoxicological Effects. CRC
Press, 24—24

Chai Y, Yu S, Zhao X et al, 2010. Comparative proteomic pro-
files of the hepatopancreas in Fenneropenaeus chinensis re-
sponse to white spot syndrome virus. Fish Shellfish Immu-
nol, 29: 480—486

Cong L, Yang X, Wang X et al, 2009. Characterization of an i-type
lysozyme gene from the sea cucumber Stichopus japonicus, and
enzymatic and nonenzymatic antimicrobial activities of its re-
combinant protein. J Biosci Bioeng, 107(6): 583—588

Han L, Yuan Z, Dahms H et al, 2012. Molecular cloning, charac-
terization and expression analysis of a C-type lectin (AJCTL)
from the sea cucumber Apostichopus japonicus. Immunol
Lett, 143: 137—145

Levine A, Tenhaken R, Dixon R et al, 1994. H,0O, from the oxi-

dative burst orchestrates the plant hypersensitive disease re-
sistance response. Cell, 79: 583—593

Li C, Feng W, Qiu L et al, 2012. Characterization of skin ulcera-
tion syndrome associated microRNAs in sea cucumber
Apostichopus japonicus by deep sequencing. Fish Shellfish
Immunol, 33: 436—441

Li H, Qiao G, Gu J et al, 2010. Phenotypic and genetic charac-
terization of bacteria isolated from diseased cultured sea
cucumber Apostichopus japonicus in northeastern China. Dis
Aquat Organ, 91(3): 223—235

Qiao J, Du Z, Zhang Y et al, 2011. Proteomic identification of the
related immune-enhancing proteins in shrimp Litopenaeus
vannamei stimulated with vitamin C and Chinese herbs. Fish
Shellfish Imunol, 31: 736—745

Wang H, Wang H, Leu J et al, 2007. Protein expression profiling
of the shrimp cellular response to white spot syndrome virus
infection. Dev Comp Immunol, 31: 672—686

Zhang J, Li F, Jiang H, Y et al, 2010. Proteomic analysis of dif-
ferentially expressed proteins in lymphoid organ of Fenner-
openaeus chinensis response to Vibrio anguillarum stimula-
tion. Fish Shellfish Immunol, 29: 186—194

Zhou J, Cai Z, Zhu X et al, 2010. Innate immune parameters and
haemolymph protein expression profile to evaluate the im-
munotoxicity of tributyltin on abalone (Haliotis diversicolor
supertexta). Dev Comp Immunol, 34: 1059—1067

Zhou Z, Sun D, Yang A et al, 2011. Molecular characterization
and expression analysis of a complement component 3 in the
sea cucumber (Apostichopus japonicus). Fish Shellfish Im-
munol, 31: 540—547

ISOLATION AND CHARACTERIZATION OF DIFFERENTIAL EXPRESSED
PROTEINS FROM SKIN ULCERATION SYNDROME
APOSTICHOPUS JAPONICUS

ZHANG Peng’, LI Cheng-Hua!, LIYe!, SU Xiu-Rong!, JIN Chun-Hua!, LI Tai-Wu?

(1. School of Marine Sciences, Ningbo University, Ningbo, 315211; 2. Ningbo City College of
Vocational Technology, Ningbo, 315100)

Abstract The differential expressed proteins between healthy and skin ulceration syndrome Apostichopus japonicus
collected from indoor ponds of Pulandian Hatchery in Dalian, China in October 20, 2011 were investigated by comparative
proteomics in the present study. All the results showed: (1) total of 700 spots were successfully identified under optimal
conditions (80ug desalted protein and pH 4—7 IPG strip [NL, 13cm]); (2) 51 spots showed significant differences in
abundance with the maximum difference ratio of 4.32; (3) 30 spots with the higher reproducibility were characterized by
MS, among which 23 spots including ferritin, catalase, ubiquitin-related modifier 3, cytochrome oxidase, and actin were
identified from protein database; (4) the partial cDNA sequences of catalase and ubiquitin-related modifier 3 were obtained
by screening our transcriptome library. This study is the first analysis of differentially expressed proteins in the diseased sea
cucumber at the protein level and provides a new insight for further study in skin ulceration syndrome outbreak in the species.
Key words Apostichopus japonicus; skin ulceration syndrome; 2-Dimensional electrophoresis; transcriptome



