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JE 520G UL (Mytilus coruscus) e 3 & 2R 3505 i 1 it
HEW IR N K —, W RPN AR
s VU RE . BT C % 52 JE 720 DB ik mytilin™* |
myticin”". myticusin'® ** Fmytichitin*". {H5H
i DB W FF, kb s UL(M. galloprovincalis)
FIELNG UL(M. edulis)FHLL, J&5E06G DL b4 6 IR BT 52
PHAEAEAR K0 o Ayt — P 4248 )2 52 06 DT 2 9t
TR R 20, 38 3 o T i 1 36 R 2 R i 440 e s
R AT O TR, A FP AT T TR G JE 5 D
PUR IR 7o A0 M8 SRR W, Z s A bt Ik 5
Hb I D1 4R A myticalin U Almytimacin ©" >
BABEP A AE . myticaling — P K
N DL AR R IR, RCAIKE B R AN R B BB
Fik, X2 % R P AR % G I 1k ) LA 4 £ P
M mytimacin )& —F0 & & 2 2R H Y 2 5 —
BRI PUE K K, WE5K E&, I8 T macini i Ik
F . macinZ AT K & ORI T I3 Thero-
myzon tessulatum, A5 2 %F B DA R G 2% IGRH
P SR A T s g, Bk sh Y, o
I 2K v 2 %% Blmacindit B Bk A2 46 Y, e
macin& — MRS ED R ECA R PTRE K. myti-
calinfllmytimacin#yi i Ik 7E & 7e G DU &, 45
& 1 e LU K 737 2 FE I IR, (HIX
FhT B K ) 73 7 AR AE S T TR 52 6 DL %8 977 76 1)
IRk H BT ATE R . A, XRS5 Mimyticalin il
mytimacin & T 541 75 4, [ AL 6 il M D g
IE, ARIEAFAEYFE S 5, myticalinflimy-
timacinP) S e M N 5T . S5 SRR, JE7ENE Dlmyti-
calinflmytimacin4}- 7 5 # H I U1 Fmyticalin i
mytimacin = A7 BRI FI AR, 25 T &5 2R
F W] P AT B IR B AN R S (R g5 ) S
B myticalinFlmytimacin B2 A | % {0 00 B 18 14
LEAh, myticalinfllmytimacin?E N X A [F AV S
IF LA AN R (1) G e e BEARFAIE o R B 5T — T T R
RN T 5706 DU BT K2 + 2 FE 1 K mytica-
linMmytimacinfE N D152 3 75 o 1) 70 7 M (L B4 08
T HER, O JE ST R SE DUH AT B R SRR
AR AE AR TR AR .

1 MR5RE

11 EFRMRNMAREE RABIRIZRS FH5ih

MR 4 5 52 6 DL ifn 240 Jfo % 53% 45 i I 63942 Funi-
gene'”, MRARE LT B VR AR 45 5L, ) I BlastXFEF M
b fifi e myticalin flmytimacin& [K 5 51, &8 (E-
value) N 1E-05. 497 1%k 21 i 3 P57 41 %) LE )& 72 i
D135 PRI 20 B3040 e DA AR 270 1 e B e, e T T8 )

TBEHE 5 % I myticalin Fflmytimacindd [ 5 51L& M
AT RGBT . Horh, FFTBURISEAE R F Lasergene
AT Editseq R (WA 7. 1.0)BEAT 73 HT . AR T
F I BRI &5 R SEORE S IR T 43 ) SR H
ProP# 47", SMART# #F (http://smart.embl-
heidelberg.de/) 5 SignalP 4.0% 4 4T 4047 . 1
JR G5 25 K RN = 2 45 K4 43 3 K F Prabi (http:/pbil.
ibep.fr/) & SWISS MODEL filt 4% %8 7 2k 3t 47 Fil il
Z 75 e X K CLUSTALO#X 14 (https://www.ebi.ac.
uk/Tools/msa/clustalo/) £ Z6 347 .
12 BEHEZHKUFEERREE

% K[ AL 56 S R SCHR[3 7], 7E T Z3liE
A 3) 2 KA A (R b & R, A ROT RN
IR FE i ) 28 I R AT o B B B M 22 JIOH
DL ROAH i (Agilent 1260, 3& [F 22446 A A])
AT 4 B atifh, R HC1843 M1 M S A1 44 (Kromasil
100-5, 4.6 mm=250 mm, 5 um)#E47 53 B, BB 5
AENAW (5 0.1%TFARI A K)FIBH (£70.1%TFA
1 2 E); HoH, myticalinG 5= 90 19358 6 BE N
20min P B EL A HH20% _E Tt £180%; mytimacinfy i
PG WA FE 92 5min A B EE A9 HH15% E 7 2
40%:; FIE N 1.0 mL/min; K H LM 25 3E 1T 16
T, AP 280 nm. WEEFEE H FrUETT i
Wb, SR B (Agilent-6125B, 36 H 2 #6 A
H)XO A R I 22 KAl AT RS Ay T R E, TR
PRI 25 A 2 ESCHR[3 7133047 . S IROCHR[37) 51
XF A UG I 22 IR T R B T I H IR e &2
Mo GG R 2 K — 2 & S B0 Al Al 5
FFREDIRES AT o
1.3 HEEMEMR

ZEOCHR[38]77V2, SR Al e it &2
% J5 I myticalinflmytimacin & #1 B 375 14 I 3k
myticalinFflmytimacin LA Az 22 £ 7K 43 71 AL B 5200
100, 50. 25. 12.5. 6.25. 3.13. F11.56 umol/Lik
FERREE o W B A ) b o e < 3 Al A 4 T e
PRIEVE B b, BAESFRE =2 IREA VR, 20 0 o K
B Escherichia coli~ #0460 Jfl i Pseudomonas
aeruginosa (ATCC9027). W54k RSN Vibrio har-
veyi(ATCC33842). ¥\ Vibrio alginolytica
(ATCC19659)MIE|¥ LYK Vibrio Parahaemolyti-
cus(ATCC17802); 47 &= 2% [CBHIE B, 43 AN E KA
OB Bacillus megaterium (ATCC19161). 4 ¥ 7]
% ER W Staphylococcus aureus (ATCC25923). i &
EHINT B Bacillus subtilis (ATCC19659) 1 i i s Bk
W Sarcina lutea (ATCC4698); E.#H A F 0 & Bk H
Candida albicans (ATCC10231),
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14 MBS

W = 0 (0 3 e AR DU A R R &
Al), 0 (1000xg, 10min, 4 C)IEL A, LA
PBSZEMR (pH 7.4)¥E¥31k, Z )5 APBSZE Ml
(pH 7.4) 5 2 A0 Mo ] 2% 5l 1 % LA B9F W & R
fJmyticalinfllmytimacin UAPBSZZ 1 #i (pH 7.4)IC &
J§1 mmol/L B, 2 {8 129 L5 43 73 I A 7 v Ik
TOUFH 2141 2 V7, P B K U B 4y il 91100
50. 25. 12.50. 6.25. 3.13. 1.564110.78 pmol/Li#
FERRRE, DL PBSZ2 i (50 umol/LT 1 k) 9 BH 4%
X, BA triton X-1009BHPEX . 37°CH74h )5 B
H, £ 30 (1000xg, 10min, 4°C)J5, LiEREBEE
96FLHR, LABRFRAC T3 K405 nm b 2 OB SE . it
PRIV I 3 4 L (R I LA o5 BH 12 LA 45 )/ (FH P2 AL
Agos—BIPEFLALos) ¥ 100% AT THE .
1.5 FHEBHEWE

DAVE B9 TRT <5 o 8 ) BRI A 3 60 @ BRI
YENFEZREE, 733 Il Amyticalinfllmytimacin (100 pmol/
L); & 8h/a, B LU A, £24% % I8 I 8] &
Ja, ZHOCHER 3717 ERN I EHEM B (Nova
nano SEM 450, & [EFE) W %2,
1.6 RNEEPCRIA

R B 526 U myticalinflmytimacin /3 41 HH
TGRSR 3 AR TR R I 51 (R 1), S IESCHER[37]
JEEATPCRY 1E S T o by o #E— 2D Wik
E EPCRI|Y) (£ 1)IHH myticalinflmytimacin ]
FERIFRIE Mo 4T 5 3 5290 2 IOCBR 391017 .
B F AV ORE S E O A B B IR A B

R 1 WAEEPCRIARIIERMS
Tab. 1 Primers for qPCR analysis

FRTRE
H 3 A SIMIF 5 Length of Hi&
Target gene Primer sequence (5'—3’) amplicon Usage
(bp)

Myticalin GTTGCAAAGGAACTA 130 For
GGTGGC sequential
AATGTGACGCTTTTCC verification
GTCC

Mytimacin AGATGGAGCTCAGGA 117 For
GGGAC sequential
GCTGGTGAGAGGACA verification
ATCCG

Myticalin CACCCGTAAGAGGAT 167 For qPCR
ACCCAC
ATATCGTTCATGTAAA
TGTCGGTC

Mytimacin GTGATTGTTGGGATAC 156 For gPCR
CTGGAG
ATGCTTTGCTGGTGAG
AGGAC

a-Tubulin TTGCAACCATCAAGAC 135 Reference
CAAG gene for
TGCAGACGGCTCTCTG qPCR
T

BBk, S5 2 5 F0.5h. 1h. 2h. 4h. 8h.
12h. 24h. 48h F172h, KA JE 520G DLk, itk
B4 B0 (1500xg, 10min, 4°C)J5 43 MANME . X
I 41 i 2 AT S RN A S BRI 5% 5%, BT 43 1f 40 i
cDNAE AR IT & f5 8258 € EPCRITHT

Pt E RPCRS M SCRR[37] /7 VA 78 SE R 2 &
PCR %4t (MX3000P, 3 [H Stratagene /A 7)) #4T. &
BB AKYE CHE SR 2 dEN B AT b . SRA
3RE R, A3 5dE LLSPSS # 44 (v25.0) 1 One-
way ANOVA 5 iE3HT . 1 7 7 0 i, P<0.054%
KAFRENEER.

2 £R

2.1 EFENE myticalinFimytimacinBY/F 54FiE

PR ET Y JE S e DB ik A1 & B A, HAE
GenBank £ 2 41 1120553 51 AMW922042.1/QXT
26521.1 (myticalin)#fIMW922041.1/QXT26520.1
(mytimacin). myticalinJz PR IEHE K B 4336 bp,
b — 2K 13NN RS IR AL A B HT AR 2 Ik, 045
3N REER R H G T, 37T MR R
S AR AN 53N 2 SR R R B A B Ipro X - mytica-
lin BAA K18 537 5 4459.25 Da, BB AT
12.30, J& THfE 2 Ik, ok a1 b & el = = 1
RAIEMRNIH IR, H 5 miIA32028.6%, Mo, MRS
BB, 2519.1%. mytimacin K IF 5 EHE
KEEN261 bp, Hibish AT L B2 862 HE R ik
A, QA2 FE R TR AL R TR, 172 B PR
R FEZH ) pro X F47 /> 2 B R B S 2H 1 ) ik
H IR S 6 2RI IR, HEITE B3 % — i
B Ak, mytimacin IR F1 HH 2 RN 22 1R
GEEFEE, G AN12.8%; KBRS TFEA
5232.08 Da, PRIG4%HL 1T N9.20, @2 Ik -

IR LR TN S R B, myticalin AT 74 KT 1)
) R LT 9 E, 5 ik $1)88.57% . H
BAR IR ZHh, BRAE 5 R Ao oA mT F i) 45 #)
B, H AR 2 FE X33 (Low complexity region),
HAL B AIAE25—54 5 M 64—T6'5 h Ik, HAF
IEET & SN RA R A Z MR .. Emytimacin/T ¥
W, AlphatZie X & 5 15 EL10.64%, 58 4 R X &t
19.15%, JoMi# i b7 H653.19%. ATk 5 51 5
A — A macin 1938 (4519380905 : PF14865),
AT AT AT AE (1129—85 5 5% . Macin&h #435
T — b AR 4 R AR E B BUR S5 M8, B ma-
cin % F4 38 () £ 1 3 B R E 1, Wthero-
main. neuromacinfllhydramacin-125"">* ", 7£ 4%

#J I, macingh ¥ 35k 1 S BV AR 7R T B — A i
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PR o/ BB — s M AT,

= IR SR PRI 25 3 W, myticalinfE H pHIK
JF 80 JE A B R M HH TR B R, HLF A
AAAEF 8 B R, R B AR 5 4 52 I JC A4 HiIR
A, EAHERR R IR BOY fo-18 €. BT mytica-
linfE = Z 45 /) T o I & i AR 45 44, mytica-
linf¥) =25 KR F SR Tl (De novo) T BtidhA7 it
W, Rk, Hgh ]S =R A5/ il g5 LI A e 4 —
#; mytimacin 1) = 2% 25 ¥ S LAY 1) R B AR e
WBLER . SRS AR — BT
7 51N 3 (1) 2 B S P47 B- 31 B A1 Clig ) o- 4R e, HL.=
REER TR SR 5 R AR TN 25 R BAT AL

Xfmyticalinflmytimacin [ 5T 4 K 57 41 17 5] 5
R X 25 R B, myticalin5 2k B I VL& Fmyti-
calinF A B 7 AU AR ALE, 541 — B8 3170%
DA b, RS X 38 3 A AR (S 5 Ik eprolX., T A%
KT P 2 F B K. imytimacin ] 55K B G U1
J& -~ 4B K2 mytimacin B A 8 & A AR AL
PE, FERAE 751 4 B, Rlmacingh #4380 BT 76 X 45 2
AR RS
2.2 myticalinFlmytimacinfE B3 & L

AT myticalinfllmytimacin F 41 B 75 ¥, SR H
[T AH 22 JIK - BRI, 58 RO X PR A 47T B8 JEA ) R i
XA E . HE 1A%, mytimacin® %5
FRRH il 228 v RO il 2k, FG H b eg eIt ) Oy
9.28min, HLHE 2k T HIA 5, LA EEIAF195% DA
by RS e g5 RAR B, A R mytimacin gy T &N
5232.07 Da, 5#18 71 £(5232.08 Da)— 2 (& 1A);
& B myticaline i AR (i 4lifb, JLali 2 ik 5|
96% A L, BT 4 8 73 1 5 94459.40 Da, H5H1E
Iy F-(4459.25 Da)—% (& 1B).
23 {LFEE KA myticalinflmytimacin I E & 14

JE 5206 M myticalinfllmytimacin /7y 7 &40 22 &
BE BEAT B AR, Bt — 0 8 v RO VAR
TR Z Rt et mE 2nTm, SnEmE
IR C8 I HFE 73 B8 ), SR v, 7T FH T ) S0 A
TWEPESEEG . myticalinFlmytimacin 1 B 3% 4 45
DL 3, & R myticalin ik AN [/ A5 497 1 40 B 3 1
1P1E 22 5, L (RN ¥4 E (Minimal inhibitory con-
centration, MIC)7£1.56—200 pmol/L. F:H1, mytica-
Tinotf [R5 FOAT T R gk 55 22 TR T U0 13 P s, L
MICAE IS T8 pmol/L; T} 4 24 P BH P4 B4 fr 41 4 i
P 3 55, B AR R R B2 25 7E 50 pmol/L A B L
% € 2R B U A g5 4 i 1, EMICAE A
#1200 umol/L (K] 3A). & B Imytimacinf B il
] At 25 9 UL L RO PR A A A, (R AT, xS

22 P RH P B ) ) S T R R IR
O 8 2% R BH P B OMICAE 7£ 100 wmol/L, i X -
== [P 4 B FMICAE 2 2950 pmol/L, {E X £ 25 i 5
Jif T 0 ) 3 A 59, HEMICAE 75 $11200 pmol/L, 1
4, mytimacinX [ € 8 Bk B [IMICE 450 pmol/L,
A Eemyticalinde 0 H 6 ELRECRFAHITE 1 (B 3B).
24 THBRBIMSTRIEBEENRER

MEKBER SR EOCNPEFREHE,
OD s 16 I 55 SR B, 5556 REALAH Lb, A [R) 96 B 1)
myticalinFfllmytimacin}?) oK it 5 2L 4 & A W
IS, ANFR FE I myticalin fllmytimacin L ¥ I
HIYNT 5%, SRR T 2 2 57 (P>0.05; ] 4).

125 F 4 H 85 W 52 myticalin S mytimacin
X = AN FEAE VTS ), 5 SRR, 558
SHAH B, PR BT JOR 320 0o 4o T €0 ) 45 K A 7 A B
SO, 3 B o A PR T AR BRI R (B 5A—
C), HEESE J5 1) B 1 s 2L A A0 ) R DR O 5%
Ak, myticalin5 mytimacins %5 5 5 E 136 1 T A5
gER L B B R, W SD—FFR, S5 R4
FHEL, PR B K 35 3 S0 i oI B 2 1 45 74 2 1540
S, H I 4 B IR, (R S BN B N A I
B, BeAh, 555 A L, mytimacin T8 A G &
PR R T HH A EE I R, B K L R AL R
(Kl 5GFIH). TMimyticalin Ul %} €45 Bk B TS 45
G R (] 51).

2.5 myticalinfimytimacinZE R B EMRIE T
B SR R AR

At — 28 53 Hrmyticalinflmytimacin7E A [6] fif
AT A R SEG DL 2 B e R A X SR A
Ao o R A R R . VRN K
BRI R SN DB TN 5 S, Ot E EPCRY
RIWE 6. mE 6AT W, £E M4 H, myticalinXf
e v ] BR A S 3 R R BB, X REZH A B
HAXRIEETE1—120 BB E 2 B (P<0.05),
FLEAE HBAE S T Ja 4h, H A R IEE AN T XF
MR BT T 2745, ARSI S S T, SXHHRAE
At myticalindf X ik &AL /E2h fl4h IR 2% T
i (P<0.05), Hesg K _ETHIREEZ13.50%; BuAh, fE A T
DEREE S T, myticalin A X 1A & 5 X R ZH A
LEAN FE4h AT 12h B0 42 3 9 (P<0.05), i Kk Tt
W& FE £93.51% (K 6A).

Mytimacin X} [ € 285k B8 FH 4 78 8 4 BR 1A 75
SRIH BRBURYE . TE O S ER B L 4 A
BRH S N, mytimacin ) AH X R 1A & 5 %) 8 A A
b 7E2—8hH B 2 i (P<0.05), Ha ok L FHig &
I3 N3R5 2,845 AR HEEINE 75 F T, mytimacin
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KRR Y R

46 %

AHXF R IA T 5 0B AH ELA E4h AT 8h HY L ik B
()i 2 LA (P<0.05), H H ok b THigE 2 N2 6%
(K 6B)s,
3 Wig
3.1 myticalinFlmytimacin #5431

Vi DU P9 =F & BBt BT IR 50 o T B AR )
PAEERT R M EE LS ToRE Y, EER
N U166 K] 20 41 o G 2 o 20 2R 0 Sk 2R 50080 1 A A
SR VLI R0 4 JE et DUBT B T B K > T B T
fitho {HJEL 526G DA 22 BRIk 23 7 R A
RN R ARAR, DRIIE, 8 R0 8 R o B Ak R R
A2 AR R i AT IR S . WL R

F1 57 B 4 20 S R Bt 1 IR 470 o = A DR
PR S FOTW ) — i, DR D i F A2 . H
il 5 72 i DU X myticusin Flmytichitin 5 F47T 5 ik
) B FE A Bk AR T

Myticalin " Flmytimacin "% 5. A HHg I 11
L DRI ZH v N AT 3 o JE ) St DR DR 2 K e
S R 1 IRk, AR IR FEE DU AR AE |
R P A0 B IR R PP 81 o E R0 3 PR AR T B IR
R S FCAE G D1 G0 3 ik A o i A4 AL v AN T
2, Rk, TATH R 7N MmyticalinflmytimacinF
J& 1 T AR A R, $0 R T DL RAS R B A )
B ERREET RV . BT PR KNG
DU N BRI, BRI ek ad i ) & B i

900 A
R [M+9H]"
800 f 2100 S84
=) T — 90
700
é 80
PR=2 H10H]O | [MH8HT®
g g 600 =70 [M 105214,3 655.0
= S
= < ,
% & 500 %%‘ “\;Z;T [M+6H]"
g g 872.9
23 400 =
< g
£ 300 ¥ [M#5H]*
2 1047.2
< 200
800 1000
100 + <K mlz
2P JF A bl
0 5l
—100 t
2 4 6 8 10 12 14 16 18 20 22
[} iE] Time (min)
900 B [M+TH]”
100 638.05
800 9%
[M+6H]*
—~ 700 80 744.26
E): - 70
g 600
m 60 1 oty
= E :
= = 500 < 50
X z
g é 40 M+SHJ'
(S~ 400 k= 92.98
S o = 30
0 O
g 300 20
o 556.35. [M4H]*
8 10 1 ss310.] 0.7 9\3;;”5‘% [M+3H]
'2 200 0 442.4“ i f”‘23".‘]"4"'7'%"3-5'14?7?225.50|x:4451074.44
400 600 800 1000 1200 1400 1600 1800
100 mlz
iiti=a
0 A\/JL,
-100 . . . . . )
2 4 6 8 10 12 14 16 18
[} iE] Time (min)
1 [FEAH{L %4 Bimyticalin (A)Mmytimacin (B)FL & FTHPLCZEL 5 70 T B Fiik 4

Fig. 1
collected from HPLC elution

Purification of solid chemical synthesized myticalin (A) and mytimacin (B) by HPLC and the mass spectrum of the fraction

i Sk B A E b ) o AR I &5 SR
The arrow denotes the result of LC-MS/MS
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aiAb T B A HRE i, DR UG, 6 L A 40 b 3 AR
T AEE BT B g R, A PR K
HIAR T H 35 & A prolX, % X Ik A A2 I DL
U 3l B A S R 2 — 1 (R X A
PR T B K 7 21 v AL B AN ], Miyticalinfpro [X A7
T H T R IR X B C g, 1 /E mytimacin 5 I 47 T
AR 515 5 K2 T8, pro X 7EE 4 AW 7 R 2 Ik
AN 2 AR S B RHIE 2 —, X X KB
T 7E R VRS R K E VIR . B ATt prolX
AR SN R, BRI E & R M R R
[Fper-pro X 7] GEA Bl T~ & 75 Bl P 2 2 1R 1) 1 Ik
TEANML A IR E™, = 24 M T 45 S % W Mytica-
linFimytimacinffprolX . FF & X FF-1E, T 51 1R

24 | Myticalin T {100
22 ¢ ‘ 190 e
S 20} <
5 1
< s | 0
@ E 16| 1%
Ho 14} 60 ¥ ©
o0 N Q
N <
2S¢ 12 150 E<
o8 Lo} {40 NE
& 3 0.8 r 30 §
S 06 ] g
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MOLECULAR CHARACTERIZATION OF TWO NOVEL ANTIMICROBIAL
PEPTIDES MYTICALIN AND MYTIMACIN FROM MYTILUS CORUSCUS

LIU Lu, YANG Jin-Yue, YANG Zong-Xin, HE Jian-Yu, ZHANG Xiao-Lin, HE Meng-Lan,
YAN Xiao-Jun and LIAO Zhi

(Laboratory of Marine Biology Resource and Molecular Engineering, Marine Science and Technical College,
Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: The genus Mytilus is not only of significant economic importance in aquaculture around the world but also
shows strong tolerance to a wide range of environmental factors, and is, used as a pollution indicator in coastal waters.
Due to their filter-feeding habit, Mytilus accumulate large numbers of bacteria from the water. However, Mytilus ap-
pear less affected or unharmed by the syndromes and infectious agents that distress other bivalves. The immunity of
Mpytilus has received increased attention in the last decade, resulting in a valuable increase in the availability of its mo-
lecular components for controlling invasive microbes. In which, Mytilus antimicrobial peptides have strong molecular
diversity, and therefor become the important object of antimicrobial peptide research. In this study, two novel antimi-
crobial peptides, myticalin and mytimacin, were identified from the transcriptomic data of M. coruscus hemocytes.
However, the molecular features and the immune mechanism of these mussel defensins are unknown. For understand-
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ing the relationship of structure-function of myticalin and mytimacin, the two peptides were synthesized by a so-
lid phase polypeptides chemical synthesis technology, and the functions of these two peptides were studied in vivo, in-
cluding antimicrobial activities against various bacteria and fungus and erythrotoxicity against sheep red blood cell.
Further, the mechanism of these two peptides inhibiting microbes were observed using scanning electron microscope.
For exploring the immune responses of these two peptides against various bacteria and fungus, the mussel was induced
by Staphylococcus aureus, Vibrio alginolyticus and Candida albicans, respectively, and the relative expression level of
myticalin and mytimacin were calculated by real-time fluorescent quantitative PCR. The results indicated that, my-
timacin of M. coruscus has classical features similar to those of other Mytilus antimicrobial peptides, containing
cysteine and disulfide bonds, and thus forming a cysteine stabled o/f structure. While the myticalin is an antimicrobial
peptide without cysteine and disulfide bonds, and forms a structure dominated by random coil. Similar changes of sur-
face structure of tested microbes were observed under SEM for both myticalin and mytimacin, in which, agglutination
of S. aureus and flake bulge of V. alginolyticus were presented under both myticalin and mytimacin treatment. In addi-
tion, holes can be observed for C. albicans after incubation with mytimacin, while no morphological alteration can be
observed for C. albicans after incubation with myticalin. Both myticalin and mytimacin showed no erythrotoxicity for
sheep red bloods. Moreover, the dynamic changes in the expression level of two peptides after microbial induction were
examined, and the results showed a marked increase in relative expression level observed in vivo for both myticalin and
mytimacin genes after microbial challenge relative to the respective controls. We noticed that challenges with Gram-
positive S. aureus resulted in general up-regulation of myticalin gene expression with more than 7-fold change from 1h
to 12h post-induction, indicating a high sensitivity of myticalin to Gram-positive bacteria. Similarly, mytimacin also
showed a significant up-relation after S. aureus induction, with a significant up-regulation of gene expression with a
more than 2.8-fold change from 2h to 8h post-induction. However, Gram-negative V. alginolyticus only induced a slight
up-relation for the expression level of both myticalin and mytimacin genes, with less than 4-fold change and only two
time points (2h and 4h for myticalin, and 4h and 8h for mytimacin). These results indicated that both myticalin and my-
timacin were relatively insensitive to Gram-negative strains. Interestingly, mytimacin also showed a relative sensitivity
to C. albicans, with the high up-regulation can be observed during 2h to 8h post-induction with an up-regulation of
more than 3-fold change. Considering that myticalin and mytimacin showed differing sensitivities to different microbes,
we might thus speculate that Mytilus would adopt a friendlier attitude towards Gram-negative bacteria, and the weaker
mussel AMP response to Gram-negative bacteria may be related to the greater abundance of Gram-negative bacteria in
the marine environment. If the mussel responded to all Gram-negative stimuli with high intensity, they could be in
danger of high inflammatory stress. In addition, these observations strongly suggested the existence of different recog-
nition mechanisms or signal transduction pathways in mussels for the expression of myticalin and mytimacin. These
results provided basis for understanding the molecule mechanism of Mytilus immunology, and the function of novel
Mytilus antimicrobial peptides, and thusly provided basis for the molecular resource development of mussel antimicro-
bial peptides.

Key words: Antimicrobial peptide; Myticalin; Mytimacin; Solid phase polypeptides chemical synthesis; Mytilus
coruscus
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