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Tab.1 Camparion of gene express betveen wo fish pecies

Genes (MF) ()
Knowvn 49 133
Up-regulated Unknown 131 62
Total 180 195
Known 133 49
Down-regulated Unknown 62 131
Total 195 180
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Tab. 2 Functional classification of up-regulated genes in muscle tisaues in S. chuatsi

D Genebank# log2 (MF) log2 (C) M edian Biological mles

Myosin structure and related genes

Dr. 4812 NM 152982 10.96 7.44 3.52 Myosin heavy polypeptide

Dr. 24997 A 1331650 4.21 3.49 0.72 Cell adhesion

Dr. 9013 AY150226 3.95 3.30 0.65 M egenin

Dr. 17869 A 1330555 3.96 3.35 0.60 Plectin 1, myofibe linker

Dr. 26173 BQ284848 4.45 3.36 1.10 A ssmbly of the membrane
Cytoskeleton structure and dynamics

Dr. 11310 BG306212 5.00 3.95 1.05 A lpha-tubulin

Dr. 19061 Bg306212 4.87 4.17 0.70 Beta-tubulin

Dr. 16404 B 1845781 4.79 3.69 1.10 Centrosime asciated protein

Dr. 9552 AW 019242 4.00 3.41 0.59 M icrotubular aggregate protein

Dr. 2613 AW 128192 4.07 3.48 0.59 Chromosime-asociated kinesin

Dr. 14137 BC045503 4.06 3.43 0.64 Synaptonemal complex protein
DNA /RNA processing

Dr. 12034 B 1882418 5.82 5.01 0.82 Nuclear protein

Dr. 26273 AL 715446 3.64 3.05 0.59 Cytidine 5-triphophate synthase

Dr. 17164 BQ263996 3.68 3.08 0.60 GC-rich DNA -binding factor

Dr. 25530 BC046077 3.86 3.04 0.82 Nucleobindin 2

Dr. 16916 BM 104181 3.83 3.11 0.71 Anti-freez protein

Dr. 12227 AA605698 4.45 3.51 0.94 Reverse transcriptase hamolog

Dr. 3568 BC049408 4.39 3.55 0.83 Nei endonuclease

Dr. 6157 BM 533522 4.33 3.61 0.72 Regulation of nucleobase
Signal transduction

Dr. 5587 CB358631 4.72 3.91 0.81 SH3 domain-binding protein

Dr. 23670 AL 728818 3.88 3.13 0.75 GTP-binding unclear protein

Dr. 18362 BC052113 4.21 3.53 0.68 Phospholipase A2

Dr. 13796 A 1793818 4.17 3.43 0.74 Nicotinic acetylcholine receptor

Dr. 20081 B 1983775 4.13 3.54 0.59 Elongation factor

Dr. 12310 BM 956945 4.47 3.71 0.75 Giantin, Colgi autantigen
Tanscription factors

Dr. 21930 A 1943061 9.12 8.19 0.93 Transcription factor 3

Dr. 2604 AW 116861 4.27 3.39 0.88 Transcription complex subunit

Dr. 24623 BM 026579 4.30 3.54 0.76 Retinoic acid receptor

Dr. 16462 AW 018970 4.12 3.41 0.71 Peptide trangort protein

Dr. 10645 BC044500 5.72 4.24 1.47 PC4 and SFRSL related
mmune reponses

Dr. 25695 AW 076914 4.63 3.86 0.78 MHC histocampatibility antigen

Dr. 25769 BG738204 3.97 3.24 0.73 MAHU macroglobulin precursor

Dr. 37 NM 131835 4.18 3.52 0.65 L eukocyte derived chemotaxin

Dr. 22159 AL 715280 4.71 3.82 0.89 TBP-1 interacting protein

Dr. 22711 NM 131695 4.05 3.45 0.60 MHC menbrane protein
Enzyme and others

Dr. 25770 AW 115530 3.68 2.99 0.69 M altase-glucoanylase

Dr. 45 B 1533287 3.49 2.81 0.69 Transnenbrane protein

Dr. 4827 AL 913284 4.16 3.53 0.63 Histone demethylase
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GENE EXPRESSION PROFLESOF THEM USCL E TISSUESOF THEM ANDARIN FISH,
SIN IPERCA CHUATSIL.W ITH ZEBRAFISH dDNA M ICROARRAY

ZHANG Jian-She', X A Xin-Ji€ , CHU Wu-Ying , CHEN Ding-Gen’, FU Gui-Hong' ,L U Zhen',
CHENG Jia ,L U Fang and LU ShuangQing
(1. Deparment of Bioengineering and Envirormental Science Changsha U niversity, Changsha 410003, Ching;

2. Institute of Subtropical Agricul ture the Chinese Acadeny of Sciences Changsha 410125, Ching;

3.Deparment of M ath and Statistics South D akota State U niversity, B rookings S 57006, USA)

Abstract: The mandarin fish has been recently becaming one of the most important aquaculture fish gecies in China be-

cause of its gopod meat quality and protein composition. Improving the production of these fish isa continuing goal of the ag-

uaculture industry, and a better understanding of the molecular control of the muscle structure and development in this

commercially important gecies could prove beneficial for more econamic rearing and quality of production. Therefore, we

intended 0 investigate what genes control the development of large anount of high-quality white muscle in this gecies,

which may provide foundation for the understanding of itsmyogensis and information to refine musculature for aquaculture.

DNA microarray is a poverful ol for the assaying of an organisn’ s gamone and expression profiles However, it

is relatively behind in fish because limited arrays available. In order to obtain the gene expression profile and screen differ-

entially expressed genes in muscle tissues in themandarin fish, we goplied the A ffymetrix zebrafish dNA microarray heter-
olously hybridized to both the madarin fish, Siniperca chuatsi and the silver camp, H. molitrix. Total RNA swere ilated fran
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the muscle tissues of the wo 9ecies of fish and labeled with biotin, and hybridized 0 Zebrafish dDNA gene
chips Hybridized microarray chipswere scanned with Affymetrix 418 Array Scanner. All expression signals fran the hy-
bridization to 15617 genes in zebrafish dNA array were analyzed by R/Bioconductor ofware ( http: //
www. bioconductor. org) . Background correction and nomalization were done by the methods of Robust multi-A rray A ver-
age knowvn as gcRMA in R/Bioconductor. Out of 15617 genes in Zebrafish dDNA chips, otal of 375 geneswere identified
to be significantly expressed in themuscle tissuesof the wo fishes Campared to the silver camp, 180 genes are up-regulated
and 195 are dowvn-regulated in the madarine fish’ smuscle tissues Among the 180 up-regulated genes, 49 genes are func-
tionally knovn and 131 are unknown. The 49 knovn genes could be categorized into seven functional groups and several of
then are considered aspotential candidates related to the fish’ smuscle structure and development. Several genes related
the muscle structure and meat textureswere identified, including myosin heavy chain gene (M YH) , myofiber linker gene
(plectin) and cytoskeletal structure genes (tubulin and actin) . In the mandarin fish, myosin heavy chain gene is expressed
extramely higher at 32% than that in the silver cap (Tab. 2) and this large anount of myosin heavy chain protein expres
sion may reflect to the large abundance of high-quality white muscle in this fish. Plactin identified from marmalian muscle
tisaue is another gene directly related to muscle structure and it functions as a cylinker to cytoskeletal proteins and signal
transductor. Plactin was expressed 16. 5% higher in the mandarin fish than that in silver carp (log, ratio at 3. 95/3. 30).
Titin genewas al® highly expressd in both of the wo fish. These results indicated that the muscle tissue of the mandarin
fish was highly endurant and elastic. A cluster of genes functioning in cytoskeleton and dynamics including tubulin -
foms, actin and microtubule-asociated protein genes were quite abundantly expressed in the muscle of the mandarin
fish. This group of genesplayed important roles in muscle cell structure, cell division and material trangortation. In can-
parion to the silver cap, both alpha- and beta-tubulin were expressed at 21% and 17% higher in the mandarin fish, which
suggested that high anount of tubulin protein in muscle cells of the mandarin fish may be directly related o itsmuscle e
lastic feature.

This is the first study using zebrafish DNA microarray to heterogonous hybridization of other evolutionally far fran
fish gecies, and this infomation can be used to help slect strains of high quality of muscular gecies for aguaculture in-
dustry and to provide a better understanding of gene expression profiles in relation o their biological functions in muscle
tisaue of different fish pecies

Key words Siniperca chuatsi; H. molitrix; M uscle; Gene express d™MNA microarray



