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Moritella viscosa Is the causative organism of winter ulcers in
salmonids and cod (Gadus morhua). The mechanisms of
Infection are not well understood, but the extracellular products
(ECP) of M. viscosa produce internal disease symptoms similar

to those seen in fish challenged with live bacterium and the
ECP are lethal to salmon (Salmo salar).

Bacterial peptidases have been found to play a role in the

virulence of several fish pathogenic bacteria.

The aim of this study was to isolate and characterise
an extracellular peptidase from M. viscosa.
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M. viscosa ECP on ion exchange column. Caseinase activity of fractions is shown in red.
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Fractions B7+B6 on gel column. Caseinase
activity of fractions is shown in red.

Precipitated M. viscosa ECP were fractionised on a MonoQ column and caseinase activity of fractions measured
using azocasein assay. The major caseinase activity peak in fractions B7+B6 was then put on a Superdex200

column, where MvP1 was purificated to an apparent homogeneity.
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M. viscosa growth (blue) and caseinase production (red) in broth

culture at 15°C.
CFU; colony forming units.
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A part of the Mvpl gene was sequenced and the translated
sequence was used to perform a BLAST search.

Sequences with significant alignments

identities / positives (%)

metalloproteinase | Alteromonas sp. str. O-7 82 /90
metalloproteinase Antarctic bacterium str. 643 81/89
metal protease Pseudoalteromonas sp. A28 79 /87
M4:Peptidase Shewanella amazonensis 79 /89
M4:Peptidase Shewanella baltica 741 87

The aligned sequences are vibriolysins, peptidases of the M4

thermolysin family (MEROPS database).
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A metallopeptidase, termed MvP1, with MW of ~39 kDa was
Isolated and partially characterised.

MvP1 was produced during exponential growth and was
stable in culture for four days.

Highest activity of MvP1 was observed at 30°C and it was

stable for up to 50°C.

Partial sequencing of the Mvpl gene suggested that MvP1
IS a member of the thermolysin family, with highest homology

with vibriolysins.

Several thermolysins have been associated with bacterial

virulence.

MVP1 is the first peptidase from M. viscosa to be identified.
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Silver staining of the purification steps. 12% SDS-PAGE.

Caseinase activity

Casein zymogram of the purification steps, stained
with Coomassie blue. 12% SDS-PAGE.

Thermostabllity of caseinase activity
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Caseinase activity of M. viscosa ECP at different temperatures during
azocasein assay (red) and after 15 min. incubation at different temperatures

prior to azocasein assay (blue).

Pseudoal t erononas sp. A28
Al t eronpbnas sp. str. O7
Moritella viscosa M/P1
Shewanel | a anmazonensi s

Shewanel | a baltica

Antarctic bacteriumstr. 643

Pseudoal t erononas sp. A28
Al t erononas sp. str. O7
Moritella viscosa M/P1
Shewanel | a anmazonensi s

Shewanel | a baltica

Antarctic bacteriumstr. 643

Pseudoal t erononas sp. A28
Al t erononas sp. str. O7
Moritella viscosa M/P1
Shewanel | a amazonensi s

Shewanel | a baltica

Partial sequencing

Antarctic bacteriumstr. 643 ADATGPGGNLKTGKY! YGTDFDSLNVSQTGSNCLMNTTNVKTI NLNGGTSGSSAYSFTCP 60
ASATGPGGNLKTGKY! YGTDFDSLDVTQSGNTCTMNNANVRTI NLNGSTSGSTAYSFTCP 60
ANATGPGENQKTGRYQYGT DYGHL DVAQSGNT CTMINANVKTI NLNHGSSGSTAHSFTCP 60
ADATGFGCGENEKTGKYHYGT DFGYLNVGQSGNNCI MNNTNVKTI NLNHGTNGSSAFSFTCP 60
GTGTGPGANAKTGQYEYGT DFGNL DVEVNGDT CTMNNANVKTVNLNHGTSGNTAFSYTCP 60
ASGI GPGGNI KTGQYEYGT DFSYLDVEVSGDT CTMNSPNVKTVNLNGATSGATAFSYTCP 60

ENTFKEI NGAYSPLNDAHYFG\VI FNMYNDW/GT PPL SFQL L MKVHYSSNYENAFWDGSA 120
ENTFKEI NGAYSPLNDAHYFG\VI FNMYNDW/GT APL TFQL KMRVHYGSNYENAFWDGSA 120
ENTVKEI NGAYSPL NDAHYFGNVVFNMYNDW. GT APL SFQL KMRVHYSSNYENAFWDGSA 120
ENTVKSI NGAFSPLNDAHYFGGVVFDMYNDW NTAPL SFQLKMRVHYSKDYENAFWDGTA 120
RNTVKEI NGAYSPLNDAHYFGGVVYDMYDQAYGT APL SFQL TMRVHYSNNYENARFWDGSA 120
RNTVKEI NGAYSPLNDAHYFG\VI YNMYSEWYNTAPL TFQLTMRVHYSSNYENARFWDGSA 120
.**.*.****:**********.*:::**.:* .*.**:*** *:***..:********:*

MI'FGDGONTFYPLVSLDVS,
MI'FGDGONTFYPLVSLDVS,
MI'FGDGANTFYPLVSLDVS,
MI'FGDGESYFYPLVSLDVS,
MI'FGDGQSYFYPLVSLDVS,

MI'FGDGATTFYPLVSLDVS,

******

TEQNSGLVYSGKSGGLNEAFSDVAGE 173
TEQNSGLI YSGKSGGLNEAFSDVAGE 173
TEQNSGL VYRYKSGGLNEAFSDVAGE 173
TEQNSGL VYEAKSGGLNEAFSDVAGE 173
TEQNSGL VYANQSGGVNEAFSDVAGE 173
TEQNSGLI YDAQSGGVNEAFSDVAGE 173

************************* - % s kkk s kkkkAhKhkKKkA K

Translated partial sequence of Mvpl. The sequence obtained by N-terminal amino acid sequencing is
shown in red letters. A HEXXH zinc-binding motif (red box) and a third zinc ligand-motif (yellow box) are
shown. The MvP1 sequence is aligned with five vibriolysins.

The ECP of M. viscosa were produced
by broth cultivation at 15°C and
concentrated by precipitation.

The MvP1 peptidase was isolated on
lon exchange columns and gel columns,
using fast protein liquid chromatography.
Azocasein assay, zymograms and
Inhibitors were used to determine MvP1
activity.

Partial sequencing of the MvP1 gene
was performed, starting at the
N-terminal end of the protein. Primers
were based on the N-terminal amino
acid sequence of MvP1 and on
sequences found to be conserved within
vibriolysins.

The BLAST search program was used
to compare seguences.

Inhibition of caseinase activity

M. viscosa ECP were incubated with each
Inhibitor for 30 min. at 15°C before azocasein
assay was performed.

Inhibitor Caseinase
(mM conc.) activity (%)
None, ddH:0 100+ 7.9
OPA (10) 5+05
EDTA (10) 53 + 4.2
PMSF (5) 92 +7.3

OPA; 1,10-phenanthroline, EDTA, ethylene glycol-bis(beta-
aminoethyl ether)-N,N,N",N"-tetraacetic acid,
PMSF; phenylmethanesulfonyl fluoride.

Genetic relation of MvP1 to vibriolysins
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A neighbour joining dendrogram based on the partial translated sequence
of MvP1 (created by Jalview). All the peptidases are vibriolysins, except
for the peptidase of Aeromonas punctata, which is used as an outgroup.



