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c¢DNA Cloning of Silver Carp Fast Skeletal Light Meromyosin Genes

WANG Ling-jun, TAO Yan . DANG Jing, WANG Sun-yong
(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In this study, two types of myosin heavy chain isoform gene were isolated from fast
skeletal muscles of silver carp (Hypophthalmichthys molitrix) acclimatized in winter and summer
by RT-PCR and 3-RACE, and named low temperature-type (sc-w ) and high temperature-type
(sc-s), respectively. These two isoform genes encompassed parts of 3'-translated and entire 3~
untranslated regions and encoded amino acid sequences of the C-terminal for light meromyosin
(LMM ). The marked differences between sc-w and sc-s were observed in the upstream and
downstream regions of the stop codon. The nucleotide and deduced amino acid sequences of these
two isoforms showed 79. 5% and 88. 1% identities, respectively. Isoform-specific differences
were clearly observed between sc-w and sc-s in 15 amino acid residues. Furthermore, among

these amino acid mutations, 11 mutations occurred at the highly conserved residue sites of LM M
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heavy chain from other freshwater fish belonging to Cyprinidae except for the grass carp 10 C

type (gcl10). These results seem to suggest that myosin heavy chain isoforms expressed in low

temperature-acclimated freshwater fish require some amino acid substitutions to adapt its

assembly characteristics to different environmental temperature, and subsequently reveal

functional properties different from those expressed in high temperature-acclimated freshwater

fish at protein level. On the other hand, phylogenetic analysis further indicated that the myosin

heavy chain isoforms from fish inhabiting similar environmental temperatures have close gene

distances, demonstrating the effects of temperature on genomic divergence and functional

evolution of myosin heavy chains from eurythermal freshwater fish.

Key words: silver carp, light meromyosin, Isoform gene, ¢cDNA cloning
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Fig. 1 Schematic representation of PCR amplification

FcooH
—A,
<4+ AUAP

for partial light meromyosin from silver carp

L4 FHH

it PCR ¥ 115 2/ H A9 Bt DNA 44k
B CRIRAEIR A B, Ab 5O 2iL)5, 5 pGM-
T Ok A CRAREM RIS AR, AL 50% 1 71 48
16 CF ] T-DNA 3%l R 0 2R 5 A & 2
AU Topl 0; M 15 H 1% 5, R PCR ¥E#EAT
AR, TP HRPkiE 8 ~ 10 NBATE SR, i E
WETAEMTREARA 7T DNA WP R A
Chromas Version 1. 62 A BioEdit Version 7 0. 5
Xl Pt RaeAT 230
15 SIS D HrAl 75 RGE AR 2

BT BioEdit Version 7 0. 5 #4F, #4% Hopp
AU T R BT A R o JULISR B P o R R Y
FEDR B HE L Py 9 B3E AT SRR 73 . 0 T R G
R Saitou Z H2 H (148 E2% (Neighbor-joining
method) # . 1 & 5 fi £ Py A [A] T2 #9482
LM M [X 35 28 HE 0 Fr 41 5 HoAt SR} £ 288 AR 1M 5
Ol FERLFT FUAH LR, B CLUSTA L W T £ 8

Hext 5, 3 MEGA version 3 1" B4 % 3545 19
LR IAT RN, REW P& SN EEEH A
51518 (Bootstrap value)fl 11, B & X% N1 000.
T M8 5T R M FH R 1 P & 3 Fhl
Fobf R0 R0 IR B (1 A ) T AL 4h, B
FIk A T Cad-X3 ) B B 8% WL (U87231) ),
Rperi- 7 391 K B (0 LAY (X04267)"" L Ri-K i o
O L (X15938)'7 . Re-K BB E ML
(X1593D"™ | Argo-Fi Il Argopecten irradians
gL (X55714)™ ( Placo-3 W Placopecten magel-
lanicus 15 8L WL (U59294 )% | Cgiz X8 1 B 41 4
(X06546)"*" . Cnon-7 FIAEAL A 2 (M26510) ™ .

2 ZR5ie

201 fifen JLBR ER B R R A IR R ) o B A
BRI AR UL ER AR R DR AR T R 41 A

DI T 4 Z M1 5 2R M 1 58 — I cDNA g
B, B 1815 3] 7 K2 750 bp 1) DNA H B B iX
P B 44k 5 3 N pGM =T J5RL A4, 43 1) B AL
PRIk 8 ~10 ANFHME v bE A T 7. 45 KR, T
A2t 0 1 A B Wos AR DNA 5,
T3 T 2 2= 0 B A b 78 W7 7 A [FP) DN A
JPA. H 2, X R FE 2 A4 DNA 75 EEoR
TR 2SR, B8] PR R R R 79. 5%
(F1.E2). BIAMIFARTAEC IR T I3
JULER 25 SR [ TR R R (Al 7E 3 5 K
SR A HES 2% Imai 287 R Tao 259 4351
SR £ 0 B AR B UL R 2 B R 3 ML ER R B
B[R] TR R R 22 [a) fE 28 1k 250 - 1 B 3 AR U X
WA TR TR WAL R IR, AR 38 M\ 1
Al B BRI cDNA 8 [ 2 8] 78 2% 15 %5 5 1
Ol o7 L s WIN T N N R Rl s 2 B
Fts L, FTEAA X AT cDNA e fEAR T A
AN PV ERER P E 8 [F] TR, eATT 50 w44
IR (se-w) FI IR (se-s ). Yuan 2517 w76
EEFUKT EHRGE 75 00 AR A A O B AR
fite £ JYER B 1 [R) B, A AT AR R R R B 2 [l A
o ) RS e R IR TR BURR M S5 T TR 7 T B
T ZER. BEEA PR cDNA 1% 5 5 T
AR NAZ R 7 51 3347 LE S,k B e (R IR 2 (s e
w) 5 10 CHY (ge10) 2 [8] [ [F J5 1 w5 ik
96 1% fiff i FR A (s o) 5 Hifh Hpia] (geD A1 30 C
B (gc30) 2 Ta) ) [FE PR s o — T T e siia
B (se-s VIRHAKIE Y (se-w ) S fififa 3 Fp[a] THL 2 [A]
R T i [EE



612 ' M 5 £ W R ZE W H29 %

®1 e EEAERERERIIRED DNA TR TR P 51 K T R R R R A1 R [R) JR E
Tab. 1 DNA nucleotide and deduced amino acid sequences identities between light meromyosin cDNA dones isolated from silver

carp and those of grass carp and common carp
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N 79, 5° 9%. 1 80. 0 79.2 77.9 78. 4 78.6
sew (88. 1) (97.2) (88.5) (88.5) (85. 8) (87.D (89.4)
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30 89. 6 90. 4 92.8
8¢ (91.3) (92.2) (94.9)
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Fig 2 The comparison in the nucleotide sequences of par- His-21. Ser-24. Leu-49. Ser-62. A sn-87. Asp-140.

tial light meromyosin genes from silver carp and
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those of grass carp and common carp
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Fig.3 The comparison in the deduced amino acid sequences of partial light meromyosins from silver carp and those of

grass carp and common carp
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Fig. 4 Hydrophilicity analysis of partial deduced amino acid sequences for light meromyosin from the two types of silver

carp myosin heavy chain isoform
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Fig. 5 Phylogenetic analysis based on the amino acid sequences of partial light meromyosins from silver carp and those

of other species
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