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Progress of Research on Mussel Defensins
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Abstract Defensins contained in mussel and other marine mollusca are important antimicrobial
peptides. The mussel defensins known update are divided into four groups according to character,
primary structure and mutual cysteine sequence. They are mytilus defensins( MDA and MDB),
Mytilus gallovoprovincial defensins (M GD1 and M GD2); M yticins A and B Mytilins A, B, C, D,
GL and Mytimycin. Their chemical character and structure, production and bioactivities are
explained. The mussels living in various environments are not subjected to serious diseases, and resist
invading of diverse pathogens and protect themselves from enemy microbials. The researches on
mussel defensins are contribute to understand of the innate immunity of mussel and other marine
mollusea,and improvement of maricultural techniques.
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Table 1 Antimicrobial activities of mussel defensins
Mussel defensins Antimicrobial conditions Remarks
G : . . ;
G s M GD-1 M GD1 (0} 20
M GD1 Anti-G  bacteria M. lateus ,E. coli. ,V.alginolytius, V. parahaemolyticus. , V. Dissolution of 20% O-type blood cells
splend ius, and anti-some of G- bacteria . Manmade M GD-1 is similar to natural  of human
MGD-1 in antibacterial activity.
Myticins
A G : . N B
Anti-G  bacteria markedly M .luteus, B. megatherium , A. virid ans.
B Itis more powerfulin anti three species of ln(:,t eria mentioned above, and also anti—
gonize E. coli,F. oxysporum .
Mytilins G G .
It is more pow erful in anti-G- bactena than in anti-G+ bacteria overall
A G : . S G- B
Anti=G  bacteria M. luteus, E.coli, weaker in anti-G- bacteria-
B N .
Anti—V. splend ius, F. ox ys porum.
C .
Anti-V. splendoius. anti—P. marinus
G ) . 5 Mytilin C,
D Anti—d bacteria, such asS. aurctus ,M .luteus, but its bactericidal effect is weaker
than mytilin C. Anti-F. oxysporum .
Gl G s M ytilin D .
Stronger than mytilin D in anti-G bacteria. induce cy tolysis
Mytimycin s v N owakouskiella crasa
Block growth of some fungi, such as F. culmorum , Nowakouskiella crassa etc. .
MDs
A G , .
Anti-G bacteria mainly, as well as some pathogens of marine invertebrates
B G s .
Anti-G  bacteria mainly, as well as some pathogens of marine invertebrates
72 h ! 6h MGD2 mRNA M GDs (C
, 24 h . (33C) 2 ):
90 min, RN A MGD2 ¢cDN A MGDI GFGCPNNYQ C HRH C KSIPGR C GGY
, , 15C 24 h, MGD2 GFGCPNNYA C HQHC KSIRGY C GGY
- MGD2 CGGWHRLRCT CYRCG
. MGD2 C AGWFRLR CT CYRCG
’ ‘ 4] MGD2 1 MGD ,
M GD2 .
cDN A MGD2 ¢DNA .
MGD2
’ ’ M GDs ,
‘ ' . MGDs .
M GD2 , [
25 32 d,
2 Myticins
2
. 5
. ,MGD 1999 , Mitta '
4 ..
, ! ,  Myticin
MGD2 A B .
s 4 .3 . MGD2 , Myticin A
1 o ( ). » Myticin B
MGD2 2 , o
M GD2 , M yticin A 4,43 kD( 4437, 28+ 2. 46)
,MGD2 Da, 40 , 8 4
.3 c¢cDN A ) o Myticin A
MGD1 1 ¢DNA R MGD2 ¢DNA .
MGD2b c¢DNA . c¢DN As 20
JEAE 2003 SA % 108% 20 131



96 36 C- . Myticins

) mRN A . ,
[51 ’ 7
Myticin A 36 N- . 7 Myticins
HSHACTSYW CGKFCGTASCTHY LCRV LHPGKM , . ,
CACV + tachyplesine (
1 » Myticin A ) » + buthimine mytilin M GD1 peraedin (
: 3
(A.viridans) ( MBC 2.25~ Protegrins brevinins( )
43M), ( ) r—thionins Ib-AM P14 . Myticin
. , M ytilin . Myticin
Myticin B (4563 45- 1.32) Da, 8
N- 1 M yticin , N
7. RN A< =
Myticin B G (MBC) 1 .
~ zxMy G (E.wli) D31 3 Mytiins
(MBC 20~ 10M) M ytilins (8 Cys—), 34
(MIC) 5 100 M , 3 877. 79Da M ytilins
M yticins (C 2 ’
):
A HSHA C TSYW CGKF CGTAS C THYL C - Mytilins( A B
B HPHV C TSYY C SKF CGTAGC TRYG C 20M,
RVLHPGKM C A CV HC SR MIC . ¢ G
RNLHRGKL C F CLH C SR Mytlin 5 , Mytilin A
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