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Recent Advances on Cathelicidin Antimicrobial Peptide from Fish
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2. Engineering Research Center of Modern Eel Industry Technology ~Ministry of Education Xiamen 361021  China)

Abstract. Antimicrobial peptides are members of nonspecific immune factors that play essential roles in
organism’s immunity to pathogen. Cathelicidin is one of the major families of antimicrobial peptides that have
multiple biological functions. Although the research on Cathelicidin in fish is less intensive than those in
mammals  some significant progresses has been made recently. This article reviews some of these advances
including new insights into gene structures photolytic activation gene expression mechanisms and biologi—
cal activities of Cathelicidin in fish. Finally additional research questions and hypothesis are proposed for
further investigation into fish Cathelicidin.
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Tab.1 Structure characteristics of fish Cathelicidin
Pro
Mature
Name Genus Signal peptide Pro peptide peptide AA Prediction for second
AA amounts AA amounts amounts structure of mature peptide
. . 70.27% o
mgcath29 Myxine glutinosa 26 116 37 Alpha helix
. . 48.28% o
mgcath37 Myxine glutinosa 26 116 29 Alph;] .
rtcathl Oncorhynchus mykiss 22 123 71 40.85% -
Random coil
rtcath2 Oncorhynchus mykiss 22 120 66 74.24% )
Random coil
ascathl Salmo salar 22 122 63 38.1% '
Random coil
9
ascath2 Salmo salar 22 127 53 69.81% )
Random coil
7
codcathl Gadus morhua 19 105 69 88.41% )
Random coil
9
codcath?2 Gadus morhua 19 105 70 100% '
Random coil
codcath3 Gadus morhua 19 105 76 92.11% -
Random coil
9
accath2 Salvelinus alpinus 19 60 53 69.81% ‘
Random coil
scathl Salmo trutta fario 22 122 60 51.67% )
Random coil
btcathl Salvelinus fontinalis 22 123 77 67.53% .
Random coil
btcath2 Salvelinus fontinalis 22 85 53 69.81% .
Random coil
escath? Oncorhynchus tshaw— 117 47 53.19% '
ytscha Random coil
tcath2 Thymallus thymallus 22 123 42 69.05% )
Random coil
9
acath2 Plecoglossus altivelis 20 110 61 85.25% '
Random coil
Cathelin pro
Cathelicidin 15-16 21
2 (1) . (V) (G) (1)
pro 4 Kex2  furin
Kex2  furin o Cathe—

licidin
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{5 5 ik fif§ Signal peptide enzyme J S K i Mature peptide enzyme
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Signal peptide Pro domain

B 1 £k Cathelicidin #1 & BT K 4544
Fig.1 Structure of precursor of fish Cathelicidin

2 Cathelicidin
Tab.2 Cleavage sites of fish Cathelicidin mature peptide

Name Genus Mature peptide sequence Reference
mgcath29 Myxine glutinosa RRRR | GWFKKAWRKVKHAGRRVLDTAKGVGRHYLNNW LNRYRG 14
mgcath37 Myxine glutinosa RRRR  GWFKKAWRKVKNAGRVLKGVGIHYGVGLIG 14
reathl Oncorhynchus mykiss QKIRT RRSKVRICSRGKNCVSRPGVGSIIGRPGGGSLIGRPGGGSVIGR 5 16
PGGGSPPGGGSFNDEFIRDHSDGNRFA

reath? Oncorhynchus mykiss QKIRT RRGKDSGGPKMGRKDSKGGWRGRPGSGSRPGFGSGIAGASG 15 16
VNHVGTLPASNSTTHPLDNCKISPQ

ascathl Salmo salar QKIRT RRSQARKCSRGNGGKIGSIRCRGGGTRLGGGSLIGRLRVALL 16
LGVAPFLLDLSQINVMEIAFA

ascath? Sabmo salar QKIRT RRGKPSGGSRGSKMGSKDSKGGWRGRPGSGSRPGFGSSIAGA 16
SGRDQGGTRNA

codeathl Cadus morhsa TLTRV RRSRSGRGSGKGGRGGSRGSSGSRGSKGPSGSRGSSGSRGSKG 17 18

SRGGRSGRGSTIAGNGNRNNGGTRTA

et cogs o TLTRV  RRSRSGRGSGKGGRGGSRESRGSRGSKGPSGSRGSKGSRGSK o
codea adus moriua GSRGGRSLRGSTIGRNLKKRRTVPVRPL

a3 o TLTRV  RRSRSGRGSGKGGRGGSRGSSGSRGSKGPSGSRGSSGSRGSK 718
codea sadus morfua GSSGSRGSKGSRGGRSGRGSTIAGNGNRNNGGTR

Salvelinus  QKIRT RRGKASGGSSDSNMGRRDSKGGRRGRPGSGSRPGFGSSIAG

accath? alpinus ASGVNHGGTRTA 17
il o . QKIRT RRSQARKCSRGNGGGIRCPGGGIRLGGGSLIGRPKGGSPPGG ”
sed Salmo trutta fario GSFTAGFIRDQRDGNRFA
bieathl Salvelinus  QKIRT ~RRSKARICSRGKDCKFRSNGRHGSGSRLGGGSLIGRPGGGSR 7
cat fontinalis PGSSSVIGRPGGGSRLGSGSLIGRPGGGSRTGVAP
beati Salvelinus  QKIRT RRGKASGGSSGSNMGRKDSKGGGRGRPGSGSRPGFGSSIAGA -
ea fontinalis SGVNHGGTRTA
a2 On- QKIRT RRGKDSGGSRGSKMWGWRGRPGSRSRPGVGSGIAGASGGN .
cseath corhynchus tshawytscha HVGTLTA
teath2 Thymallus thymallus  QKFRT ~RRSKSSSNGGRKGSKGGSKGRPGSGSSIAGASGVNHGGTR TA 20
i eosoes o LKQKI - RMRRSKSGKGSGGSKGSGSKGSKGSKGSGSKGSGSKGGSRPG .
aca ecoglosss altiveus GGSSIAGGGSKGKGGTQTA
3 Cathelicidin
Cathelicidin Cathelicidin
mgcath37
Cathelicidin "

Cathelicidin
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Cathelicidin Maier " Cathelicidin
s ( A. salmonicida ssp.
achromogenes) 24 h Cathelicidin Broekman " Shewring 7’
PBS Cathelicidin
7. Scocchi ¥ 3 scathl  scath2
scathl scathl
N . Chang "7' Northern — blot ricathl ricathl
Northern — blot
Cathelicidin . Lu
( Listonella aguillarum) Cathelicidin 251.7 Broekman %
CHSE -214 ACL
Cathelicidin Cathelicidin
De ( Saprolegnia parasitica) ricathl  ricath2
Chettri ( Ichthyobodo necator) rtcath?2
Gorgoglione B~ ' ( Tetracapsuloides bryosalmonae) ri—
cathl  ricath2 . N N N
Cathelicidin Cathelicidin
4 Cathelicidin
Cathelicidin Cathelicidin
s . Cathelicidin
Cathelicidin ricathl ( R146 — P181) rtcath?2 ( R143
— 1178) ( Vibrio anguillarum M1741  M1742. Escherichia coli
Photobacterium damsela MT1415  EPOY88031I) ( MIC) 0.5 ~4 pmol/L
( Yersinia ruckert MT252) MIC 8 wmol/L ( Aeromonas salmonicida

MT004) MIC 5 ~10 wmol /L (4
MT2290  MT2291) MIC 0.1 ~8 pmol /L ' .

rtcathl (R146 — P181) MIC 5 ~20 pmol/L " .
50 pmol/L  100pmol /L

Lactococcus garvieae MT2055. MT2059.

ricathl ( R151 — V186)

ricath2 ( R143 — 1178)

( Saprolegnia zoospores)

( S. parastica) » . acath?2 ( A. hydrophila
Listonella anguillarum Ayu — HO80701 Pseudomomonas aeruginosa
Edwardsiella ictaluri N N V. harveyi « V. alginolyticus)
MIC 0.3 ~ 4.6 pmol/L MIC  9.20 pmol/L Streptococcus iniae
18.4 pmol/L o mgcath37 ( Bacteroides

spp. ATCC29771. 43935 12290, Shigella sonnei Xanthomonas maltophil—
ia-~ Salmonella Group B+ Enterobacter aerogenes) MIC 0.5 ~16 pumol/L

( Propionibacterium acnes ATCC11827  33179. Staphylococcus epider—
midi S. pyogenes Enterococcus faecium- Clostridium perfringens

ATCC9081 13124) MIC 2 ~32 pmol/L
Serratia marcescens) (
codcathl

Candida albicans) MIC
( B. Megaterium Bml1) MIC

( Proteus mirabilis
256 wmol /L. "
5 pmol/L
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( Lactobacillus sp.) MIC 80 pmol/L ( N
Moritella viscosa~ N N N N N
) MIC  5~10 pmol/L MIC 2.5 pmol /L % .
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