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Tab.1 Primers used for real-time quantitative PCR analyze
Gene Prime Sequence Product size (bp)
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MLC3 S: 5'- CTGAAGCAGGTTGACGCCAT-3' 194
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200 1cc1ecashGCTONCGCTGTCGACCTG TCOGCOG TCAAGG TGGAAT TCAGOGCTG AOC AGATTG ARG ACT AC MGG GAGGOC TTTGG TCTG TICGACAGE MLC T
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285 Ab . GC. it Teweunn O = o o W o o o Gh . CAGG. TGA. GC. . T... .——....GTAC. . AT. .C. .| MLC3

500 CTA0G TTG AGGG TCTEOG TG TC TTCGAC AAGGAGGG CAACGG CAC A TGATGGGTECTG AGC TGCG TATTG TTCTG TCAMCACTGGGAGAG AMGATGAC T MLC T

382 e et teeeeeeeaanaaanaaeaaeann [oR Coveneneaenanns CouGunnnn [ o q MLC3
600 GAGCCTGAGATTGATGCTC TCATGG UGG GACAG GAGGACGAG AMCGGC TG TG TCAACTATGAGGCCTT TG TCAMGC ACATCATGTCTG GeaoccT MLCT
482 |en.. Buvennann [S oA Lo o BaeeaGCe e Caee e TeeCan i eeenennnennannnebod 865G 8 MLC3

700 BCCACTGCGG TGG TeA— —CCATCAAATATG TGC ASAC——COCCATGG TG T-0G ToACATOCACTC ACTGT TTCCTG TACCAC TTG A5G AMGCAGGEE ML
582 | AGTAGA ..C...AGAAL TG. AGCTC.OC. A ... A5C., . AC. . oo . T 8G .vue . To—. oo .. Go L ABAG. . .. AOCA. .. .. AG. CAA.| MLC3
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Fig. 1 Nucleotide sequences of cDNA clones encoding carp myosin alkali light chains
« > je_ . L MLC1 MLC3
“__” indicate start codon; “____” indicate end codon; the shadow part indicate signal of Plus the end; The large box indicates where MLC1 and

MLC3 from avian and mammalian species share an identical nucleotide sequence

1 MPI{IGJAK&PMGC&EPAPAPP.PAPEPAP.KPMLAPKVDLSAWFSADQIEFYREAFCLFDRVGDSKVAY SMLC1

1 1L P oo Q..§ SMLC3
71 MNOIADIMRALGONPTNEEVSRLLGNP SNDDMANERVEFEGFLPMLOTIINSPNEAQFEDYVEGLEVFDEE| SMLCI
30 NSNS, . . . D.VEIL....TA...V...LN.DA. .. .. EOVDAL. -.GTYD............ SMLC3
141 |GNGTVNGAELRIVL STLGEEMTEPEIDALMAGQEDENGCVNYEAFVEHINSY SMLCI
99 |allalalelalulala alalalalulal\alulaials « » = o - Bevivnannane SeHousuannanns SMLC3

2 MLC1 MLC3

Fig. 2 Comparison of deduced amino acid sequences of carpmyosin alkali light chains
EF-hand; “CJ” MLC1 MLC3
Shadow indicates EF-hand; A box indicates the area where MLC1 and MLC3 share an identical amino acid sequence in avian and mammalian species

, (P <0.01),
(P<0.01), (P >0.05)
MLC1 , (P >0.05)
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| V.——K. Va4 A4, .———...... A...——...KPEEEKI....I.I...EE.QDEFEK...L.. Homo sapiens
| V. ——K.———_ A———————_ .. ... A...——...KPEEEKI....I.I...KE.Q..FK...L.. Mus musculus
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62 e T, REV..... DE...A..L...A. ..... H.¥V.D...GT.D ()ncgrh}-nch“_g- mykj_g-s
60 ..... Meicitacaaannscansansans NE. .... Y 3 Ao G... Cypselurus agoo
62 ..... . TKI. Ta. E.o.... ) s T Fvv...... TY. . (_"}prmu_s- carpio
63 ..... R N GY...  Decapterus maruadsi
63 LT .. ITLS. VG VL. ... T.... A .REV...... EELNA.KI...Q.... M. A S.NKDQ. TY..F Homo sapiens
57 ..T.EC.ITLS.VG.VL....T....A .EEKV...... EE.NA.EI...Q....M A, 5, NEDQGGY. . F Mus musculus
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3 MLCI1
Fig. 3 Compared MLC1 with the corresponding amino acid sequence of other species
1 MTEFSADQIEDFEEAFGLFDRVGD SQVAFNQVAD INRALGQNF TNED VW Smfperm chuatsi
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Ancestral Ca**-binding domain
4 MLC3
Fig. 4 Structural analysis of MLC3 and compared with the corresponding amino acid sequence of other species
6 , MLC3 (P <0.01)
mRNA
MLC3 . >0.05),

(P <0.05),

(P >0.05)
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CLONING AND ONTOGENETIC EXPRESSION ANALYSIS OF THE ALKALI
MYOSIN LIGHT CHAIN GENE IN SINIPERCA CHUASTI

ZHOU Rui-Xue'?, HUANG Bin’, MENG Tao'?, CHU Wu-Ying', CHENG Jia', ZHAO Fa-Lan',
CHEN Dun-Xue', BIN Shi-Yu? and ZHANG Jian-She'

(1. Department of Bioengineering and Environmental Sciences, Changsha University, Changsha 410003, China,
2. College of Life Science, Guangxi Normal University, Guilin 541004, China; 3. College of Life Sciences,
Xinyang Normal University, Xinyang 464000, China)

Abstract: Myosin light chains are major components of fish muscle fibers, and they play an important role in the proc-
ess of muscle growth and contraction. The mandarin fish has been recently becoming one of the most important aqua-
culture fish species in China because of its good meat quality and protein composition. To a better understanding of the
muscle development and its genetic controls, we constructed a cDNA library of the fast skeletal muscles the mandarin
fish, S. chuatsi and successfully isolated two myosin light chains genes, MLCI and MLC3. The length of the MLC1I and
MLC3 cDNA was 1237 bp and 1070 bp, predicated encoding protein of 192 and150 amino acids, respectively. Except-
ing the 42 amino acid residues of the N terminal of the MLC1, the homology of the deduced amino acids sequences of
the MLCI1 and MLC3 was 80.3%. The two alkaline chains included two conservative EF-hand structures analyzed by
PROSITE tools. The homology of the second EF-hand structure was 100% between the two genes, except the first three
amino acids. However, MLC3 in fish did not discover the N-terminal sequence that was specific signs of MLC3 in
higher vertebrates. Homologous comparison of the amino acid sequences of MLC1 and MLC3 in S. chuatsi with those
the other fish species revealed certain variances in amino acid composition and species-specific characterization. To
investigate the relationship the gene expression and muscle formation and development, we applied a real-time PCR
technique to assay the ontogenetic expression of the two genes, and the results confirmed that the MLCI and MLC3
mRNA were first detected in gastrula stage and its expression gradually increased from the muscular effect stage to lar-
val stage, especially the two genes were highly expressed in the muscle effect and larval stages, that suggested their
biological functions related to muscle differentiation and muscle motility. Our study provided detail information of the
two alkaline MLC gene structure and its function on muscle development in S. chuasti.

Key words: Siniperca chuasti; Alkali myosin light chain gene; cDNA library; Cloning; Ontogenetic expression



