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JUAR (B K R A o A i o R R R ST 18 7k 49 31 B 7T I8 U MIT lysin o, S A8 R AZ 4 4 o xf
BATFHATEA R HREW, ¥ M h 540 bp £ 4 oy fr B, #t — I 5 R I ETF A
BAE cDNA 543 bp, 5 J6 U My b i e I & 80 e DUE A g A LI s A e B PR B & I
Frgor g 180 N AR, 2 F B 20 ku, 8 1 8 8.48; 38 31 M7 lysin & R T 7 M # A
GHAH K, G N A F g IR SR R, ER A EHIE I, & G2 B x ke I ;& M7
lysin 4> £ E. coli Rosseta(DE3)  gh &k &, R 2| @ FH K A KB 77 A A0 25 ku & F

BT TFRE,
KW : ExE I #FF; M7 lysing kik
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{0k av O e ST g et T DT R o
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SZRGVE R R S, HFEC T R R IR IF 5T
B A (9 J2 B0 ( Haliotis iris) 4 M1 3% (lysin)
i BB ( Strongylocentrotus purpuratus ) 45 & %
(bindin) ", % A DUAE - P A B AR LA B9 M7
lysin AT AT TR R PEBFZE 0, Hoh g 1
( Mytilus edulis Linnaeus ) . s 7 ¥ 0I5 D1 ( Mytilus
galloprovincialis Lamarck ) | 15 & s U1 ( Mytilus
trossulus Gould ) M7 lysin J %) B & 45, 48 L %
KB, AL lysin bindin 28401, 2y IE [0 £ 5
2, FRAE A A B s B e i A v e AR T L (EOG
FIEFNG D ( Mytilus coruscus Gould ) M7 lysin ]
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W9 LU L 51) 55 SRR IR DX, 5 A A LS PR, MEPE
ot HEVE S L . BOHEPEPE IR 412 B
AP PR R, T =70 CTLRA7

15 F W E. coli DH5,Rosseta™ ( DE3) \ % ik
# A pET-28a  Trizol 127 \ [ % sk il & .1 Taq T .
dNTP R VI EcoR 1,Bam HI¥ Rk 54
YA A R 2 5] 57 s PCR 7 4 4l Ak 350 &
AxyGEN Gel Extraction Kit iy B 2 B yE A4 ¥ H AR
ARl TA vi ik 5 & T-Vector PCR Product
Cloning Kit Ilg § _FifgAE TAEY) TRARA A,

1.2 ZWH*E

7006 N cDNA #Areg 3643 JEFENGILE
RNA 2 U 5 e 5¢4% RNAisoPlus (R AP 2
A ) AR & U B B AT, BT AR AR LU DL B-actin
K, 519 540  , actin-F: 5'-TGCTATGTTG-
CTCTTGA-3', actin-R; 5'- ATGGTGGTACCACC-
AGAC3', B IA R ML 0.4 w3144 0.5 L
(10 nmol/L) ,dNTP 0.2 pL(2.5 mmol/L),10 x
Easy Taq Buffer 1 pwL,Taqg i (5 U/pnlL)0.2 pL,
PAZ B TR A 10 L §7 3% 25 1F: 94 °C B 1k
4 min,94 TP 30 5,55 TIBk 30 5,72 CHEff
30 5,30 MG ;72 CTLEfH 10 min,

B le M7 lysin KA F &g 0% 4RGN
(DQ 151465) b+ i 05 UL (EF 079806 ) | i ) i
DL (AY 131182 ) M7 lysin JT jig [ 52 HE ( open
reading frame, ORF) F¥ 41|, 5% f| Primer Premier
5. 0B BT AHOIVET |9, 5124 K B ¥ 51 53 5l A
T M7-F. 5'-GGWTTACCATAYGGCTGGGAG-
AAAA-3', M7-R. 5'-TTAAGSTTTTGTCTTGCA-
GACATAG-3', D I i bt 4 2 5 i cDNA Ay £
B, i#47 PCR 43 , FUW AR : B4l cDNA 2 L,
2144 2.5 uL (10 nmol/L),dNTP 1 wL (2.5
mmol/L) ,10 x Easy Tag Buffer 5 uL, Taq [ (5
U/ul)1 pL, PIEEFKENE 50 pLl, [ g1
94 CHIZ 4 min;94 C7AEM: 30 5,57 CiE k 30
5,72 CHEf 45 5,35 MEFR;72 THEMf 10 min,

PCR =447 1.2% BRNSHHEEIR L 1k kS
W, H i R BRI B mlficiat79) & ( Gel Extraction Kit,
AxyGen) 4lifb )5 , 55 pMDI18-T A% 2, Ffb =
E. coli DH5 o 2452 285 20 i , ) F WA 1 3 07 326 BH
SabE , TR 1) sa R ]I PCR 4734 5 1 064 T 1
7% PCR %€ 5 ik RIS Y A T

BHENLERE5H PR E KRB

#J5 , 76 NCBI ( http: // blast. ncbi. nlm. nih. gov/
Blast. cgi) " {7 E 4k BLAST [a] ik &R 47 ;
S IK Y g i S A L R R AE R
(http: // www. expasy. org/tools/pi tool. html) Fiii
W5 F7 30 Host 53 A2k T MEGA 4. 0 {4t Clustal
W OB AT, R IG DU RSP DL JRE e ik DL
M7 lysin f) & 3& 2 )¢ %)) #4 2 Neighbour-Joining
(NI) RGEHALR

35506 M MT lysin 69 RAz AL LA IE
ffi pMDI18-T-M7 lysin Syt , 554 A R i 4
YIE 7 5 (BamH 1 #1 EcoR 1 /B W B B, 8149
FE 540 . M7 lysin-F: 5'-CGGGATCCGGTTT-
ACCATATGGC-3', M7 lysin-R: 5'-CGGAATT-
CAGCTTTTGTCTTGCA-3’, PCR {k & J& )7 i 2%
R, ERE RS, A BamH T (EcoR 1 %t H Ay
Fi BOMI PET28a JRUKL 73 3 #E AT BUEED, 110
T, H RS, #1k DHS o, 2000 7 50 F 1E A e
BT R #4015 3 E. coli Rosseta’ ™ ( DE3) J&&
ZAUN, PR TE M A N E R (100 ug/
mL) () LB MR 55 52 B, 37 TR #F &
ODyy o = 0.4 ~ 0.6, i1 A TIPTG (LW JE 1
mmoL/L)30 T 4 h, AL R {4, FE T PBS
i1 SDS-PAGE il

2 4k

2.1 BRI M7 lysin EF K 5zpE

S A B A JESE I DUMEVEVE R cDNA, £ B-
actin Fg SR 1Y (KIEIE DL B-actin J75)) ¥4 , 15
FGE 1 FTRE 270 bp Fr B, SIS R — 2%
cDNA A YERAEAT ; 11— 25 LAFEIE5 1% MT lysin
Gy FHITF B EEAE E 4T PCR § 14, 45 5 an &l 2
TN 540 bp A4 B, S EERIIRIL
Hi IR DU S5 B DURRL R 43 R/h—3K

Marker

2 000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

270 bp

B 1 BEXRIN B-actin I 185 B ik E
Fig.1 Amplification of M. coruscus B-actin by PCR
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o X ER A5 RSN DL MT lysin 4319 3E ke 5 ik 1339

Marker

2000 bp [

%540 bp

2 ERIGH M7 lysin 3355 B2 ik
Fig.2 Amplification of M. coruscus
M7 lysin by PCR
2.2 [EFENRN M7 lysin ¢cDNA FF 547
1 PCR 38 Z5 7 EAT R i, HEREA T %,
PRI NI T8 , B 32 BH P o B ik 20 w0 e

i’%“ﬁiﬁﬂﬁ‘)ﬂ M.galloprovincialis g2

Jtq I M.edulis
EHEIGEN M.trossulus
JFE5MI M.coruscus

fﬂ;ﬁ?ﬁﬂé"ﬂ M.galloprovincialis
7 )

i 1 M.edulis
HPMEN  M.trossulus
BE5Ea I M.coruscus

WAHEE L M.galloprovincialis
TG M.edulis

HHE  M.trossulus
BE5Ea I M.coruscus

wAIE I M.galloprovincialis
i )

TG M.edulis
G M.trossulus
BERBIN  M.coruscus

PR M.galloprovincialis
n

T M.edulis
HMMI M.trossulus
BE5ela Il M.coruscus

M.edulis
B M.trossulus

i’lgq:‘ﬁmﬁ)”‘ M.galloprovincialis 2
n
5MEI M.coruscus

PP R 2203 M F L BR AR 51, 13 21 S 72 1 UL
M7 lysin ff) ORF J7 51, 5 45 B % % it 0L (DQ
151465) kg Il D1 (EF 079806) | 3 # i D1 (AY
131182) R T P8I RE T LA, i 3 o, JEA7
TE 7T ADRAL AL, o BRI 1914. 2% . Horp
ey DL It F T i DL g 2 AR BL (CARABLEE 97.8% ) , X
12 AT A2, R AE T —F s s 0l .

M D155 3R PN DU A 22531 (34 IR R L)
HATBLEE 93. 7% 5 JRE5E G UL 22 58K, 5 ik DUAH 2]
JEE3 88.6% (62 NIREETAL) , 5 s it Ik DUAH )
JE73 89% (60 MikIEFRAL) , 5 i G DUARLLIEE Dy
89% (60 PMMFETRAL) o AL, A M7 lysin 735
W7 i A s DL 5 W U1 R v 98 D DY LA FE TR 572 D1 DL
HTHRG R R o

]

=4
9z
92
sz

184
124
134
134

276
276
276
276

368
368
368
368

460
460
460
460

543
543
543
543

B3 R4 M7 lysin cDNA F 3 LE &R
Fig.3 Alignment of M7 lysin cDNAs from mussel

2.3 EEMBR M7 lysin §EBF 54

Jii#% ORF J3:%1]%: DNAMAN % {4813 H 180
AN B TR ) £ Ik B%, hitp: // www. expasy. ch/
tools/ 7EL% il 4> T4 4 20 ku, &5 v /5 8. 48,
X F 18 2 28 lysin 20 7 19 55 #L  (10. 0 ~
11.6) 1 R4 26 5 W2 2 HA SE R B AL SE
{0 11 Tysin 43 F 34 W] 500 R, RS
DU SRR 75 B A G DL 43 fb B R (K 4) , 5 TR
DL 3t 9 0 L PR A B E g 91% , 15 555 )y iy DL A
UM A 89.4% , Xif MG DL 3t it i DL | 8 i DL
JEFENR D1 M7 lysin (2 FE R 7 51 44 3 NI R Gk

AR, Tt DU 55 b A g i DL e B — 3, R O
e DL, fm W2 252 I DL (K 5) .
2.4 EFERR M7 lysin B)FE1ZRi%E

U Ja W PH PR E 4 ROk B b E. coli
Rosseta™ (DE3) ,37 CH#E% %% ,1 mmol/L IPTG
W33k, it SDS-PAGE #1770, LLas H it
AL TR ABCH B XS IR, 35 5 AR FE 734k 25 ku
AT L —Fe R A, bk S E RS R
K/NH 5 ku, HBYE H 73+ 5 K/ R 20 ku, (
5) A A R 2R 58 B B BEE R UN, IR I
B I SR Rl G 2RI MT lysin EZH R .
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Tt M.edulis "
M M.galloprovincialis & a1
ZHEEIL M.trossulus ”
BEREN M.coruscus a4
i L M.edulis
WM M.galloprovincialis @

FJEGEIL M.trossulus ( i
JEFERG M.coruscus QF VFESFWLKKTLDEVKI S THF FWTNGER®

& 4

& L M.edulis

HomR#EG U M. galloprovincialis

=BG I

M.trossulus

e N

M.coruscus

BES NIl M7 lysin & F L1
Fig.5 Molecular phylogenetic tree of mussel M7 lysin

Marker M7 lysin Z¥# {4

29.0 ku
25.0 ku

20.1 ku "

14.3 ku

E6 E7ME M7 lysin RixH) SDS-PAGE i Ak E
Fig.6 SDS-PAGE analysis of expressed recombinant

protein of M7 lysin in M. coruscus

3 g
3.1 [EETRN M7 lysin 5454

TEAHESN Y B § TR 1 lysin 7632 K5 i
i F P 7V Ak B R AR R 1 L5 O A O AR 4G
I EIIRE, NS 5 i 1 LR A b s gy
e Z 2]z B, 5HAD lysin 73 A, g
DUMT lysin {7 T K5 5 WA b, BE 0% 5 A 09 2%
BT RS H AN 5 Tysin AR, 1, 32 R P AE
TS T AL BEAAR o I8 10 30 o 5

MG I M7 lysin BB 7 7L X5 R

Fig.4 Alignment of M7 lysin amino acid from mussel

ACEFAE PR 1 (8 1 2 L ARG I SE T 458, 7
FEAR R Y JEFE G D1 M7 lysin J¥ 513 7 BLAST 7
SRR, R T 500 Mo g DL 55 8 0G DU A
88% ~89% MIAHALIE AN, I A R B0 45 1 2 ISk
THEAENNAEM S Z BA B 8 AH U0 751,
IZEER R, MT lysin 25 T 6 DUSZ W54 F B9 Fh
RS . BARIG DUt rh e i DL | 35 40 0 D1 0 A
XA S B, (B4 WP 22 18] () 43 AL R AE AT TH B
I, R 2 22 B B I AN, S F AR A T
DRIV AR 55 B T 7 A 6 D155 b i i D1 K JEE 7 T
DA 22 JE AR B2 52 R DLAE B 9K L 50 o
AL, FELIE RN, SEEUP A G DT 2% 22 W) 75
FEEWRIERR 725, A M7 lysin RAE 1) i
KA R T 1 B G DL A= B ALEE A 258 B R Y
3.2 M7 lysin )53 FHRICHFIE

& DL i )z oA S AR AR IR H DL 52 4B
I (612 S 1) 53 S AR IR L, ZE TR DL 43 28t 5
D7, BN AR AR T R RS, R TR DL
TR I DU S5 8106 DL (AT 2SR L ARARL T X DA X
o BEE T EY I R S hRC s
TG D B3 85T . AR 25 35 i i [
TREHER A 5 ok A R A 4 R (128
rRNA 16S rRNA % CO 1 JF#| 4 3t i D1 4324
T T RIS, 3 A Ry, 3 A TR DL A DU f5
FRAEL, P 5 5 G DL st A& R B i i, FOh JE e
AL ARBFFE L MT lysin 4 50 TR0 B s £
M & g8 o AL W R AE A 2] T 9% 4518, SPRINGER
SELDURIE ST N, G DL M7 lysin tEb 5 AR B, [
1T 450 DUTE - ] A AR 250 T AR T 0IG DL AR (AR
B A= 50 B 15, A 0 5 0 Fh B9 JE B, R UL, DL M7
lysin {E 443 FFric, B RE f LR D1 A= W) Z AR
AL, I E E s AV 2R R S

http : // www. scxuebao. cn



o XU A5 JRFC R DL MT lysin 7311 s [ 5 0k 1341

M7, A ERRAY Z T St 2 m
ISR .
3.3 ERMN M7 lysin {JR#%FRIX

WG EFEIR DL M7 lysin 3@ 1 85 2] 8 115
25.0 ku [, & & A TR EIARZILTR)T I A
B, CHED B HES o K, 1T 28 2R AR AL TR
FEF N AL B AR WA R Sk 8 4k, R
SR & A Bk pET28a-M7 lysin (115 5 K35
Y, B 5izE A RS AT, M7 lysin 43
TR IETR LN & B, 2 B 2 R 1 07 B AR ST
(45 54,65 .84153 168 176 fi7 ) , FIFJE i B ki)
Y C ARG R ik /KL AP 51 X (CRD)
ARAHIE , PR HCAfEDT M7 lysin 38 48 25 55 B 0 JiE oAl
I NOWE B 11 B0 i B B, 12 0 A2 RS A AR Y 5
B A RIS HEWNZ AT A 45 B R
FUBE A EA . FIRERHIE S O R E M N
BRI SZAEHLIEA R, 55 1) lysin 20 F7E G 7R
B KRR 75 i s 25 32 AR 8 11 ( VERL) 45
& ff VERL 21 453 14k 2 55 71 3 943 BT
TE R/ INFL KG A i st e E A S B dil il ik 5. H
HI & T A DL M7 lysin 5 i B 5 55 0% AL 348 15 AN 3
A TR A T HRAE BRSO IR A A
HAEHSE T R — 2 T
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The cloning and expression of M7 lysin in Mytilus coruscus

LIU Hui-hui'* , XUE Chao-bo®, CHANG Kang-mei', YANG Gang'
(1. Key Laboratory of Zhejiang Provincial Marine Culturing Equipments and Engineering Technology ,
Marine Science School ,Zhejiang Ocean University , Zhoushan 316000, China ;
2. Zhoushan Center of Calibration and Testing for Qualitative Technical Supervision Zhejiang ,Zhoushan 316000, China )

Abstract: M7 lysin is located in the mussel sperm acrosome. As an important protein for fertilization, it can
dissolve vitelline membrane and determine the specificity of sperm-egg recognition of mussel. At present,the
M7 lysin sequences of Mytilus edulis Linnaeus, M. galloprovincialis and M. trossulus have been recognized,
but it hasn’ t been reported in M. coruscus. In this study ,we cloned M7 lysin of M. coruscus with homology
cloning method,and it was expressed in E. coli Rosseta( DE3) . The results showed that the amplified product
was about 540 bp fragment. The further sequencing revealed that the cDNA of open reading frame was 543
bp,and it had high similarity with those of M. edulis, M. galloprovincialis and M. trossulus. The protein
included 180 amino acids through online translation, its molecular weight was 20 ku,and its isoelectric point
was 8. 48. The phylogenetic tree from the amino acid sequence of M7 lysin showed that M. edulis and M.
galloprovincialis had closest relationship, followed by M. trossulus, and finally M. coruscus. The results
suggested that M7 lysin could be used as molecular markers to study mussel’ s evolution. The protein of 25
ku was showed in SDS-PAGE when M7 lysin was expressed in the prokaryotes, which included the amino
acid sequences in vector. This band was consistent with the expected molecular weight. Disulfide bonds’
positions in M7 lysin were highly conservative, which was similar to C-type lectin carbohydrates
identification area( CRD). We speculated that M7 lysin dissolved the yolk membrane through combining its
sugar and sugar-based protein. The conclusions helped us to reveal the mussel’ s reproductive mechanism,
and further provide a reference for the cross breeding of mussels.

Key words: Mytilus coruscus; sperm; M7 lysin; expression
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