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Fig.1 Gel electrophoresis pattern of total RNA and

3’,5" RACE product from H. cumingii
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aagcagtggtatcaacgocagagtacgogggggttcctoctogotoccageotttogtacggataac
acaaggaaaggaaacttaaaggctocaata
ATGTCTGEGGAAGATCA TG TAGCCGC T I TAGT TG TGEAC AL TGGATCCGETATGTGC AAGGCC
M 5 ¢ E D D ¥ 4o A& L ¥V W D N G 5 G M C K A
GGTTT TG TG GAGATGATGC ACCAACGAGCCG TG T I TCCATCCATCGTGGEEAGACCCAGACAT
Z F o G D D 4o P KR 4o ¥ F P 5 I ¥ ¢ E P E H
CAGGGTGETGATGGTIGETATGGGAC AGA AGGAC AGC TATGTCGGAGACGANGCCCAGAGC A LG
Q G v M vV ¢ M ¢ g K D 5 Y ¥ G D E A Q@ 5 K
AGAGGTATCC T A TCAACGTATCC TAT TGAACACGEAAT TCTAACAAACTCGGEATGATATG
E ¢ I L T L E Y P I E H ¢ I ¥ T N W D D M
GAGANCATCTGGCATCACACCTICTAC AL TCAACTCCETGTGGCCCCTGAMGAACACCCTETT
E KE I ¥ H H T F Y N E L RE ¥ & P E E H P ¥
CTGETTGACAGAAGC TCCCCTCAACCCTASACCCANC AGACA AN ACATCACACACGATCATCETITT
L L TE & P L N P E & N R E E N T g I N F
GAGACC T AAC TG CCAGC AL TCTAT T IGCGATTCAGGC TETETIGTCGCTGTACGCTTCC
E T F N C P & M Y ¥ &4 I 9 4o ¥ L 5 L ¥ &4 5
GET G TACC A TG TAT TG TC T TAGAC TC TG TEATGE TG TGACTC ACACCGTCCCCATCTAT
- R T T ¢ I ¥ L Db 5 ¢ D ¢ ¥ T H T ¥ P I ¥
GAAGGTTACGCCCTICC TCATGCCATC ATGCGTC TIGAC T IGEC AGGTAGAGATC TGACAGAT
E & ¥ a L P H &4 I M R L D L & &G E D L T D
TACCTCATGAAA A TCCTC ACAGAGCGTGECTACTCCTIC ACAACC ACTGCTGAAAGAGALATC
¥ L m K I L T E R G ¥ 5 F T T T & E R E I
GTCAGAGATATCAAGGAGAAATTCTGC TATGTAGCCC TCGACTT TGAGC AGGAAATGTCCAC A
¥ R D I E E E L < ¥ ¥ & L I F E @ E M 5 T
GCT T AT TAGT I T T GGAGAAGAGC TATGAAC T TCCCGACGGCCAGGTAATCACTATA
A A 5 5 5 5 L E E 5 Y E L P D G Q@ W I T I
GGCAACGAGAGAT TC AGGTGCCCAGAGGCCTIGTICCAGCC TAGC TIC TIGGGALATGGAATCT
Z W E R F R ¢ P E &4 L F @ P S F L G M E =5
GrAGGTATCCATGAGAC AACCTAC AL AGC ATCATGAACGTCTGATGTCGACATC AGGALMNZAT
A & I H E T T ¥ W 5 I M KE ¢ D ¥ I I E K D
TIGTATGC TAAC AC TG TAT TG TC TGGTGGTICAACCATCTICCC TGGALTCGCTGACCGTATG
L ¥ &4 W T ¥ L 5 ¢ ¢ 5 T M F P G I &4 D E M
CAGANACAN AT TAC AT CCCTAGC TCCTCCAACCATGAMAGATCAAGETCATCGCTCCACCAGAG
2 K E I T 5 L 4o P P T M KE I K ¥ I & P P E
AGGA NG TTAC TG TATCGATC GG TGETCCCAT T TIGGC TICTC TCTCCACC TICCAGC AGAT:
R E Y 5 ¥ W I ¢& ¢ F I L & S L 5 T F @ Q@ N
TEEATCAGC A AGGACTATGATGAATC ACCACCCAGC AT TGTCCACAGALACTGC T ICTGA
¥ I s K @ E Y D E 5 ¢ P 5 I ¥V HE K C F =*
catttttttttaatactgaagatctgaaaactoctgaactgtcaagaaatcttacaattacata
tttocagaaactgtttttataccocattttattattttctgttatactgatgsttaagtaattcocct
gataatggataagcaatasaaaatattttgtatgctttasaaaasasasaaaasaaaaaaaaaa
aaaaaa:aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaaa 14835

H. cumingii.

2 B-actin HIBEE cDNA 2 K RESHEERF T
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Fig.2 Full-length of cDNA and deduced amino acid sequence of B-actin from H. cumingii

3’ ,5'untranslated regions are shown as lowercases; Coding region is shown as uppercases, where the upper sequence indicates the nucleotides

and the lower shows the amino acids; Putative polyadenylation signals( AATAAA) are boxed; Stop codon is marked with asterisk( = ).
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Fig.3 Amino acid composition of B-actin from H. cumingii
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Fig.4 Transmenbrane area predicted in A2 ARG 5T R — i, PRI SHHESI )
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KSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTYNSIMKCDVDIRKDLYANT
KSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTYNSIMKCDVDIRKDLYANT
KSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTYNSIMKCDVDIRKDLYANT
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Ornithodoros moubata

KSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTYNSIMKCDIDIRKDLYANT 298

Litopenaeus vannamei KSYELPDGQVITIGNERFRCPEALFQPSFLGMESCGIHETTYNSIMKCDVDIRKDLYANT 298
Aedes albopictus KSYELPDGQVITIGNERFRCPEALFQPSFLGMEACGIHETTYNSIMKCDVDIRKDLYANT 298
Crassostrea gigas KSYELPDGQVITIGNERFRCPESLFQPSFLGMES AGIHETTYNSIMKCDVDIRKDLYANT 298
Mizuhopecten yessoensi KSYELPDGQVITIGNERFRCPESLFQPSFLGMES AGIHETTYNSIMKCDVDIRKDLYANT 298
Pinctada fucata KSYELPDGQVITIGNERFRAPEAMFQPSFLGMESAIGIHETTYNSIMKCDVDIRKDLYANT 298
Hypriopsis cumingii KSYELPDGQVITIGNERFRCPEALFQPSFLGMES AGIHETTYNSIMKCDVDIRKDLYANT 299
EEEEEESEESEREEEEEEE RS EREEREEEEIEEEEEENEEEEEENREEEEEEEEES
Mus musculus VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 357
Phascolarctos cinereus VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 357
Homo sapiens VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 357
Xenopus laevis VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 357
Rana lessonae VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 357
Oncorhynchus mykiss VLSGGTTMYPGIADRMQKEITSLAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI = 357
Acanthopagrus schlegelii VLSGGTTMYPGIADRMQKEITALAPSTMKIKVIAPPERKYSVWIGGSILASLSTFQQMWI = 357
Platichthys flesus VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 357
Ornithodoros moubata VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 358
Litopenaeus vannamei VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 358
Aedes albopictus VLSGGTTMYPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 358
Crassostrea gigas VLSGGTTM [EPGIADRMQKEITALAPSTMKIKITAPPERKYSVWIGGSILASLSTFQQMWI 358
Mizuhopecten yessoensi VLSGGTTM [FPGIADRMQKEITALAPSTMKIKIIAPPERKYSVWIGGSILASLSTFQQMWI 358
Pinctada fucata VLSGGSTM [EPGIADRMQKEITALAPSTMKIKITAPPERKYSVWIGGSILASLSTFQQMWI 358

Hypriopsis cumingii

Mus musculus
Phascolarctos cinereus
Homo sapiens

Xenopus laevis

Rana lessonae
Oncorhynchus mykiss
Acanthopagrus schlegelii
Platichthys flesus
Ornithodoros moubata
Litopenaeus vannamei
Aedes albopictus
Crassostrea gigas
Mizuhopecten yessoensi
Pinctada fucata

Hypriopsis cumingii

VLSGGSTM [FPGIADRMQKEITSLAPPTMKIKMAPPERKYSVWIGGPILASLSTFQQMWI

SKQEYDESGPSIVHRKCF 375
SKQEYDESGPSIVHRKCF 375
SKQEYDESGPSIVHRKCF 375
SKQEYDESGPSIVHRKCF 375
SKQEYDESGPSIVHRKCF = 375
SKQEYDESGPSIVHRKCF 375
SKQEYDESGPSIVHRKCF 375
SKQEYDESGPSIVHRKCF 375
SKQEYDESGPSIVHRKCF 376
SKQEYDESGPSIVHRKCF 376
SKQEYDESGPSIVHRKCF 376
SKQEYDESGPSIVHRKCF 376
SKQEYDESGPSIVHRKCF 376
SKQEYDESGPSIVHRKCF 376
SKQEYDESGPSIVHRKCF 377

ES5 =ffiE5HEMz1E B-actin REBRNE FIILEER
[H 5308 53 278 = AL AR S5 0 SRR IR , T HE R A IR RS 1 SRR AR L R~ P A R I 3R
Mus musculus ; /N5 FL(BAE30426. 1) ; Phascolarctos cinereus ;: M 4 4% §& ( AAY53911. 1) ; Homo sapiens: N\ (NP_001092. 1) ; Xenopus
laevis : PN TUE (NP_001082422. 1) ; Rana lessonae ; 3 Z& 3 it ( AAQ18432. 1) 5 Oncorhynchus mykiss ; T % ( NP_001117707. 1) ; Acanthopagrus
schlegelii ; S5 ( AAR84618. 1) ; Platichthys flesus: )I| i ( AAF63665. 1) ; Ornithodoros moubata; 7 [ 4 2% 1% ( BAEA6505. 1) ; Litopenaeus
vannamei ; LA 3T BF ( AAG16253. 1) ; Aedes albopictus . [ 20 150 ( ABG46341. 1) ; Crassostrea gigas: X ¥ VE 4 W5 ( BAB84579. 1) ;
Mizuhopecten yessoensis : ¥F 32 Ji3 U1 ( ABG78596. 1) ; Pinctada fucata ;4 EkEE DL (ACD99707. 1) 3 Hypriopsis cumingii ; = ff WL ( HM045420)
Fig.5 Alignment of amino acid sequences of B-actin from H. cumingii and other species
The special amino acid residues of H. cumingii are shaded, the special amino acid residues of species are boxed, conserved sequences are

underlined.
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Homo sapiens

Mus musculus
Phascolarctos cinereus
Xenopus laevis

Rana lessonae
Platichthys flesus
Oncorhynchus mykiss
Acanthopagrus schlegelii
Aedes albopictus
Ornithodoros moubata
Litopenaeus vannamei
Pinctada fucata
Crassostrea gigas
Mizuhopecten yessoensis
Hypriopsis cumingii

E 6 iR#E B-actin FEEFF FIMER NI RE LR
Homo sapiens: N\ ( NP _001092. 1) ; Mus musculus: /> %
( BAE30426. 1 ); Phascolarctos cinereus; R WY #f 4% fig
(AAY53911. 1) ; Xenopus laevis : £ JTUIE (NP_001082422. 1) ;
Rana lessonae ; 335t ( AAQ18432. 1) ; Platichthys flesus: J1|
it ( AAF63665. 1) ; Oncorlynchus mykiss ; T ( NP_001117707.
1) ; Acanthopagrus schlegelii; "B # ( AAR84618. 1) ; Aedes
albopictus ; AL ( ABG46341. 1) ; Ornithodoros moubata : &
F 4l ( BABA6505. 1) ; Litopenaeus vannamei ; JL 44 35 X iR
(AAG16253. 1) ; Pinctada fucata . iR D1 (ACD99707.1) 5
Crassostrea gigas: K V- VF 4 15 ( BAB84579. 1) ; Mizuhopecten
vessoensis : KF 38 f5 U1 ( ABG78596. 1) ; Hypriopsis cumingii; — ffi
B (HMO045420 )

Fig.6 NJ phylogenetic tree of p-actin of species

2.4 =AML B-actin EERIRIE D

244k PCR 4544, 481552 % 1Y PCR J i {A
#J5 ,RT-PCR 5 = A WL &F B-actin FERTEIME
JEE I VB LVE g B AR 8 MRS R
WKEE R (K 7) 7R B-actin FERTE 8 NHLIH R
IRHEAR—F, BA RIFmiRett, RULEG1E AN
S5

7 =R AL B-actin EEM
RT-PCR #&i
M:Marker; 1:SMER; 2: L ; 3: JFIE; 4.5 5:F; 6./
7:6; 8: 72
Fig.7 Expression of B-actin mRNA in eight tissues from
H. cumingii by RT-PCR
M :Marker; 1:mantle; 2:blood; 3:live; 4:kidney; 5:stomach;

6:gut; 7.gill; 8:abdominal foot.

3 g

AW R RACE HR, 3R45 1 = 1 L
B-actinJE R 1) 4 K cDNA ¥ 31 F1TF 3% 5] B2 AE , 7
AR DU R B ARGE . B R AR 54 B-actin
SEIN RIS 5 A e K D26 A kP
PEAEWE RGP K B Y ( Placopecten
magellanicus) KM 2482 ( Patella vulgate) WL
B (Haliotis iris) % , [§ P9 A UF 33 DU 440
#56f1'* =" (Haliotis discus hannai) %, AW 5
B P =AML B-actin 2 FLHR ¥ 51 AH 5K F
TEALWE AR R DL G I R DL S A S ) HA TR
e AR , i) LS FLANEEXTIE T | RR G 1]
SR TS A TR AR, 5N S
1 S HE S ) AR RLPE L B3k 98% ~99% |, XA
& Bractin H PR 24 K TR g 1 IX 5 B DR SF YRR
AT B S S R A SR A
R R VARG o

ClustalX Fe X455 ws = A B-actin B A
BIER I 5 AL R e 9 A —E 2= 7, B
K & B fE Metl78, Ser305, Ser321, Pro325,
Val331,Pro346 & 6 ~2 KR 5% 3 H A FE Pk
AP & B LA™ K 1) 2 B 2 i B A0 i, s 5
154 Af, FRAAR B ) A5 RS W) J2 Leu, I HESH )
Bk Met, 26 161 i, 55 KBl Ser, HAth 4
¥y Thr, 55 281 fii, W FL314¥) Jy Phe , H At 4
YO8 Try, 3575 R & 3L T — S8k 3l 4
R I E R IR AR AL, QNS 274 A, BRIA S Y R Ala,
HAb R A Cys; 55 308 i, F K39 Ky Phe, F
P Fh ok Try , REBOCHHESNY) B-actin 2k
MR 751 LA Met-Cys i, J5 10 B DL Glu 5§, Asp
TF3k BB IERRFE , TG HESh B Beb Cys™ L =4
WL B-actin ZHERR 5 JLRMHE /K DLZEA TR, DL Met-
Ser-Gly J¥3k, J5 I BR % DA Glu JF 3k (1) 2 3L R 7%
KA B A HABIR 7K DL S B-actin FE A 1) AH G4
T8, i A O = Az R & B Ry 91 N - R
Ui IR R R M B A T — 2B Y . A AR B
N, A S AR S YT i HA ) R R A — e
RIG 5 RAE— &, KK 5B HES Y
S R LR RTE— . = MEB-actin
FE R ) 43 A st 57 5 = A LR () A 27 4 2R
N—E

B-actin FEH — B LR BAE NS Bz
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Cloning and expression analysis of B-actin gene from Hypriopsis cumingii

YUAN Yi-ming', LI Jia-le'"**, WANG Gui-ling' , BAI Zhi-yi', LI Xi-lei'
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Shanghai Ocean University ,
Ministry of Education ,Shanghai 201306, China;
2. Aquaculture Division , E-Institute of Shanghat Universities , College of Fisheries and Life Science,
Shanghai Ocean University ,Shanghai 201306, China)

Abstract: A 1 438 bp full-length cDNA sequence of B-actin gene from Hypriopsis cumingii was obtained
with RT-PCR and rapid amplification of cDNA ends( RACE ) technique. It consists of a 92 bp 5" untranslated
region(UTR), a 1 134 bp open reading frame ( ORF) and a 257 bp 3’ UTR. The translated protein is
composed of 377 amino acids,with 41.9 ku molecular weight, and its calculated isoelectric point was 5. 3.
The amino acid sequence of B-actin in H. cumingii has six specific amino acid residues: Metl78, Ser305,
Ser321 ,Pro325,Val331 and Pro346,respectively. In addition, three other particular base sites of amino acid
residues were found in these sequences. Similarly, two characteristic amino acid residues of some mollusks
were obtained. The amino acids sequence of B-actin in H. cumingii shared the high similarity with Molluscs,
Arthropod and Vertebrate animals (98% — 99% ). Neighbor-Joining ( NJ) tree suggested that H. cumingii
clustered with Mollusca firstly ,and then clustered with Arthropoda, finally clustered with Fish, Amphibians,
Mammals. Semi-quantitative RT-PCR analyses showed that the expression level of B-actin gene in H.
cumingii was stable in eight tissues: mantle ,blood, liver,kidney , stomach, gut, gill and abdominal foot.

Key words: Hypriopsis cumingii; rapid amplification of cDNA ends(RACE) ; B-actin gene; cDNA
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