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KB NBE K Myticin A EERNEERAREEWERFY

RN Y Y Y R SO
(BFEEREEMEETEYMEMS FEDELEIE, LI 200433)

[(BE] AW . ZEFBFEE A8 TP 4R NAEH Myticin AFBM A4 2 EN, Fh ERE NS mRNA, # # X%
4 % cDNA,PCR ¥ # % 3| DNA A B . PCR #4 5 pMDI18-T #% #,13 8 #& & 41 # /& pMD18-Myticin A, Myticin A ¥ &
#AH 1R pPICOK #,7% 2| 6§ E 4 # 1k pPICOK-Myticin A% LEF L EP. BB RMEEREHFHTEE LR, A8 L
% # 47 Tricine-SDS-PAGE 4 #7 3t i CM-sepharose # f1 Sephadex G-25 2 #ift, Western I = X T B M L 4t ., 4
KRB E 4 % 1K pPICOK-Myticin A, H ¥ % # I # % % 4 GS115/pPICOK-Myticin A £ ¥ B % % 5, Tricine-SDS-
PAGEE L HMA N FHEN 4500, kA BH 4N L A EAEEE 900 L, Western i Bk iE LA XA B & K
Myticin A, 2B B EAF WA N E L FWA KR, st /N R R % 40 f (L929) b M5 4 f (SW1990) . & 7 i %% 40
(LoVoO) W&k A ABWA KA. SR NALFABBAAZARREHEETENR Myticin A, AW FFHFRTLRA
ARELHUETEAR AENIHEIH LK.
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Cloning, expression and biological characterization of Myticin A, an antimicrobial peptide from mussel( Myti-

lus)
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[ABSTRACT] Objective; To express Myticin A in the methylotrophic yeast Pichia pastoris and to test the bicactivity of the
recombinant peptide in vitro. Methods: Total RNA was isolated from adult mussel body fluid and mRNA was used to construct
a cDNA library. Reverse transcription PCR was used to obtained Myticin A gene fragment. A recombinant plasmid of pMD18-
Myticin A was constructed. The Myticin A gene was inserted into the vector pPICI9K and the product was transformed into
strain GS115, The transformants were selected and the recombinant peptide was expressed. The expressed sample was analyzed
by Tricine-SDS-PAGE and purified by CM-sepharose and Sephadex G25 column chromatography. The biological activities were
also assessed. Results: The pPIC9K-Myticin A was obtained and the stable recombinant Pichia pastoris strains were selected.
Myticin A was successfully expressed as identified by Tricine-SDS-PAGE. The recombinant Myticin A was firstly purified by
CM-sepharose column chromatography and the active fraction was collected and further purified by Sephadex G25 with the max-
imal purity reaching 90%. Purified sample was analyzed by Tricine-SDS-PAGE. Myticin A showed a strong inhibitory effect a-
gainst the growth of gram-positive bacteria, specially to the Bacillus megaterium. It also inhibited the growth of tumor cell lines
including SW1990,1929 and LoVo. Conclusion: An antimicrobial peptide, Myticin A, has been cloned from the body fluid of
mussel and expressed in Pichia pastoris. The recombinant Myticin A exhibits a strong inhibitory effects on the growth of gram-
positive bacteria, especially on Bacillus megaterium.
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BAEREMEEENZSREY R, BNREEKEHE
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HAl, ZEY BRLE#SY T HE RAERKRD
FTE. TED (mussel) B8 IR MAESN Y. TGN T
BREZN -/ FHRE TR UESEREAR
HEFHE, BRIEFERXRF K AP E KK K., Mitta
23] (N2 R G D (Mytilus edulis . Mytilus gallo-

provincialis )R BB ZFMHPLE K RIBEMH —
ZEMMAERERBEN AR SR 4 H: De-
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B, Mytilins FZ X} 2 PHAE B A HL B & P, B4 X

CIEER™AND fh #1970-), LUK B 4.
E-mail:zhongy701125@163. com
* Corresponding author, Tel: 021-25070306-8002



. 66 o

WOTEEKREEM 20054E 1 AL, 26 %

— g E Y R, W E A E M E
HHRERRHY . A AER TREEANRKE
RgEFEMG N (Mytilus coruscus ) 3L B K E H JE 17
R FEAERRERETNREFABEREIRSR
X EHFHITRE, MEEME M & ME AR LD
T,

1 #EMAE

L1 Z%s4 FHERBEZKN, K 7~8 cm,
A 7 VL 45 U LU L1 4B DL SRR S R L

1.2 &M MREMHENYE Xhol .EcoR I .BamH
I.Nco I Al RT-PCR X # &. T, DNA % ¥ §.
DL2000 DNA marker & TaKaRa A& ™ f. X-
gal IPTG . B FHEE N Promega A F /= i,

1.3 ¥ mRNARR BFHEFZKEI 6 X, AL
B SRR BUG IR S R4 0.5 ml, BT LR
BUE mRNA, L Dy /Daso % %8 RNA 4 i, B R A8
HEIFIE SR Ik 5 F mRNA W28,

1.4 cDNA ¥4 4 cDNA % 1 &8008 8L Ol
igo(dT) s A5 4. PCR 3|97 89 4% 31 4 38 STk %
E Myticin A ZE FIE TSI, & 5 W59 F
SIARRKMNIEE Nco I Y1 55,7 3" W31 5] A
FR&IE VI B Xho I Y045 : L5149 P1:. 5'-GGC
CAT GGC ATT CGC ACG CTT GTA CA-3', Tt
Z45 P2: 5'-CCC TCG AGG AAT TCT TAC CTG
CTG CA-3', HAY 3 B A Bt 120 bp, 514 A
PR EEEY TRARA AR, A PCRIEZF &Y
WG REF=Y) 7Y AT 2 A SR BR VR BE RS L UK o

1.5 pMD-Myticin A i & L5 ¥ 3¢ KK EIK
B PCR =4 5 pMD-18T #; 1k (TaKaRa) 1% #, 14
# pMD-Myticin A JF R, b KT8 B2l (A H
ER . #HAT PCR i i K XUEG U % € , 7 3%
HBAFREHTFIHT(EBEEEY TREATD.
1.6 & ik 4 pPICOK-Myticin A #9 #Hy & F= & 3
#  PCR ¥ fi% pMD-Myticin A BIE§Y) 7 55 e
N Xhol M1 EcoRT . ¥ELF Myticin A F§ Xho 1
M EcoR T #F47 W EGY] , 55 5 AR B B 3R 3k Ak pPICY
(Invitrogen) #E #:, ¥ pPIC9-Myticin A U BamH
1 # EcoR T XLEG Y, & o1 16 A B 1 R 5 8K
pPICIK (Invitrogen) 1, K 18 & 40 £ 5 & K
pPICIK-Myticin A, i FISEE Y] K DNA I Fp 363iF .
pPIC9K-Myticin A R E¥H 3, 7+ HILL Sal 1 1 Bgl
I &4k, A Bio-Rad GenePulser ¥ ML E
PFREFR BT 3 kV,25 uF,200 Q) A
g FF E ES AR R GS115(ARHF = A7) B2 S i

. LUk pPICOK B X IR .

1.7 FTHHETEEFAEEERGOEFTAR LEH
@i i T RS T YEPD B3RWFiE5%. B
YPD/G418 #5355 £(2 mg/ml) EHE ik 1 K, 155
PAME R, MigEaReld, ] PCR ML KIE My-
ticin A KN SBELERESRER. FESNHEE
HAFHAE YEPD &% 30CHR 48 h, BRMA
L% HEES (U Bgl TE&HALEBINEKRE
HinAO.5% M EEiE §), LI Tricine-SDS-PAGE 43
WMEETY. LEBRENRE, £ CM-Sepharose
FHhEFE(ER 1.55 cm, K 20 ecm) B (25~50
mmol/L B B2 & ¥ i) . SephadexG-25 # EH B IK
#fifk | Tricine-SDS-PAGE 43 # K #0141 i 7 40 il

SRS L TREE W, 4T Western Ef K ZE .

1.8 A4FEpin BEWERET Y HE
B R R E M B EE, RN ER R
IR B (Micrococcus luteus) . B R W ® (Ba-
cillus megaterium , L L BRI B E L EME D
B D) VB BRE (Enterococcus virdans) &
B E B IR (Staphylococcus aureus ) % B 22 B 4
B, EXHAUE KB EE coli DID%., AT
ENEREFY N AEE K GMERE, A
MPEEEREE PSR EROENEMSANR
B =My X AR R 40 R (SW1990, ATCC) L /I BB £F
Y40 B (L929, ATCC) 45 B et 4R ffd (Lo Vo, F E B
2B b g 40 M) B IR AE T .

2 &5 R

2.1 mRNA 6§ %% Z %% mRNA T, Dy /
Dyso il mRNA 455K 1.8,

2.2 PCR¥ ¥ Z#Ha kB FH 4 BIkSHIK
BFRML N 136 bp KK R AR ., BHTF pMD-
Myticin A JFH /TR R\ . nBERBHERK
B} 120 bp, 4t 40 MEE R E, 5 GenBank & 3%
B Myticin A 251 35 %5 /7 51 56 & — 2L,

2.3 &4 4 ik 4 pPIC9-Myticin A #» pPICOK-
Myticin A #9 %52 WmE 1AW, Xho [/EcoR YT
1 7MY 136 bp BI/hH BEA 1 S KA B, 14
BBt 5 F ik #ifk pPICY 2 Xho IF1 EcoR 1B 5 7=
B R B E—#, L8 Myticin A B LR A
FiL#HAE pPICO 1, BB 2 W] WL, J AL pPICOK £
BamH ]l EcoR B8V 5,75 % 284 bp /N B, M E
4H Fikr pPICIK-Myticin A 1 pPICS-Myticin A £
BamH T#1 EcoR TEGEYI /59185 1 41 398 bp #U %
M. UL B Myticin A B 4 A R ik H 4K pPICIK i,
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T4k pPICOK-Myticin A f1 F g4 TAY TR 2.4 HETEHESHAKGSI, AEHTHES
A B2 B 34T DNA F 50 %8 , IE3E Myticin A ZEH E gk FHait R EEMEYHFHEIT PCR

& AR A R H AR pPICIK ., H—BHE, UEBAERAENEAT. 2XRER
12 3 0M bp BEREAM ERREBELEAN 140U L,

REBEREFEXREBTLED 12. 6 mg/L, gitbF=YLE
Tricine-SDS-PAGE 43 # (& 3) 1 Western EI ik 43

- —212

— 2000 WL ZE MRS AY TR 4 500 b — &, aifkie
E'§§§ Wy SR KT 90 % B L,
s | 2 M Mr (x10%)

100

B 1 HHERZRM pPICI-Myticin A HEIIEE
Fig 1 Restriction endonuclease digestion of
recombinant plasmid pPIC9-Myticin A )
M. DL2000 DNA marker; 1: Plasmid pPIC9; 2. Plasmid pPIC9 o e — 7
DNAs digested with Xho I and EcoR I ; 3: Recombinant plasmid B
pPIC9-Myticin A DNAs digested with Xho I and EcoR |
B3 Sy EH Myticin A B
Tricine-SDS-PAGE 4 #f
Fig 3 Tricine-SDS-PAGE of
purified recombinant Myticin A
M Protein marker;1,2:Purified Myticin A

2.5 EdpFEnin ZWENE,REFYITE

B 2 E@FEFRK pPICIK-Myticin A WE YL E ZHUEERFREATEANEE L, EMEE 14~
Fig 2 Restriction endonuclease digestion 16 mm., 33577437 5 IR 7% 40 Mg (SW1990) gy 1P 4l
of recombinant plasmid pPICIK-Myticin A Ve e %t /1N BURR 4F 4 41 i (1L929) Fl £k iz e g2 o A

M:DL2000 DNA marker; 1: Recombinant plasmid pPIC3-Myticin A

Y A & ’ 3 Z =
digested with BamH 1 and EcoR 1 ; 2. Recombinant plasmid (LoVo) E/J?Wﬁ?“’ﬁzfﬁ A (A 4 i EEFE Eﬂﬁﬁﬁiﬁ
pPICY9K-Myticin A digested with BumH I and EcoR I ; 3: Plasmid ﬁﬁ?&_’:i@kéti&@ ’ émﬂﬂﬁim/}\#ki Eﬁ Eﬁ&gﬁ

pPICY9K digested with BamH I and EcoR | ;4:Plasmid pPIC9K (IEI 5.
2.5 2.5 2.5
2.0 2.0 2.0 )
A B C
2 15 g LS £ 15
Q Q Q
1.0 O : Controt (PBS. pH7.4) 1.0 1.0
® : Myiicin A
0.5 0.5 0.5
0 0 ’ 0 A 4
10 20 30 40 10 20 30 40 10 20 30 40
Myticin A (Ps/ng-m!™) Myticin A (Pp/ng-ml™") Myticin A (Ps/ng-ml™)

4 Myticin A X F% BR 8 20 B SW1990(A) /R 4F 4 4R A8 L.929(B) #0145 7 75 40 B LoVo(C) K I 1E FB
Fig 4 Inhibition effects of Myticin A on SW1990 cell(A),L929 cell (B) and LoVo cell(C)

A BN AR B 5T, (R 0 ) PR B A BOR X BB Ak
HEATRIE AR B AR BOE .

TUB IR LR A M E/E T E & B A HUwmE KEREBETI N FRERE R, TR AMUEF
100 5 Fi e 2 B B RO, i T O IE 8 40 Al R B, R Ry, A BT 5 B o H A 31 B Bk
WAE AR 24, A R A H — BT JUE  Myticin A #TRERIE REYEH/EBIT, BRK
BEZ Y. ATFHEREXRATYHEES. Mk BERERZREFRMNEN-—TEERURER
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S.EAEMBROLA . BEASTmERRD, SR
HOERE TR AR FA o A BRI 5 R4, 514
R, R AR X R BN EEQHETREE
A AN I, a0 R EE B JE AR B AL 4, FE R IR Sb

]

el . "~ . . ®

B 5 Myticin A Xt SW1990 28 B . 1L.929 £ i 0
LoVo AAEMEERNABERRER
Fig 5 Photograph of Myticin A inhibiting SW1990
cell, 929 cell and LoVo cell( X 250)
A:SW1990 cell; B:Inhibited SW1990 cell(3. 25 pg/ml Myticin A);
C: 1929 cell; D: Inhibited L929 cell(7. 13 pg/ml Myticin A); E.
LoVo cell; F: Inhibited LoVo cell(7. 18 pg/ml Myticin A)

SHSMNERERE R ABEIRERF S RERIE,
TEZEREFER, IRBBEWER BEEWE
BIMBEFR A SNEER MR EEANE. W E
S EURENURRESHE, ZEBE R
B AR Myticin A ) B SR s I " MER L X8+
BA -SSR RINRNERBEEE KN
18 X, LB R R X kL pPICIK A A B, ¥ Myticin
ABEFEST GSIs BREKREAK METRE
FiKM Myticin A B EE K TR EH GS115-Myticin
ARBEEFRXBTXET 12. 6 mg/L, i %
90% A L.

KA IR G418 kS E N &L
AT R BEE. B EHREHEREAN,
S Bgl 11 #1 Sal I #47E§ Y], &AL 4 3
KREERZF AREIELRIBEER. AZXREH,
HEESELINEEULSY NG KENERE

FHEREL 0.5 P EFESBINEARER 2~3
1%

TEA YT T5 T AR5 I, 247 W X 3
THEBEMNMAEASRMELHERERE,. X5
Charlet Z"IRE—B. 5XATWHIE N HTE
BAAR EL ), A48 Bl M B0 B AR PO B T MRS X
MRS REFYHEREFEMIIBH 5RXA=DF
TEEFA R, BETXTHTE B & b5 T P B IRaE
B2, X G DL 47T T UK Y 470 ) R 3 A v R DL AR
A 5 4 Uk 2 WL B A 7= 4y %of H At b 88 £ 4
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